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STUDY OF CHRONIC TOXICITY OF DRY EXTRACT 
ON THE ARTICHOKE PRICKLY BASIS 

Mirrahimova T.A., Unushodjaev A.H., Aliev H.U., Saidov S.A.
Tashkent Pharmaceutical Institute, Tashkent, e-mail: altirar@mail.ru 

In medical practice at treatment of diseases of liver and bilary tract preparations on the basis of an artichoke 
prickly (Cynara scolymus L.) take a special place. Preparations on the basis of an artichoke are successfully applied 
as effective bile-expelling and hypatoprotector remedies. Pharmacological activity of an artichoke prickly is defi ned 
by complex action oxycoric acids, fl avonoids, vitamins, tannins, macro-and microcells, polysaccharides and ami-
noacids. Artichoke preparations possess good shipping and practically full absence of side-effects.

Keywords: diseases of liver, artichoke, biologic active substances

In support of the organism’s homeostasis 
liver plays a great role because in pathological 
conditions it has the leading place not only in 
metabolism but in rendering harmless of en-
dogen and exogenous toxic substances. Liver 
plays a role of universal metabolic barrier in 
the interaction process of a man with environ-
ment [1]. Liver diseases for today are one of 
actual problems of medicine as the liver, car-
rying out the functions, plays the important 
role in ability to live of an organism [2]. The 
purpose of this work is study of chronic toxic-
ity of dry extract on the artichoke prickly basis 
grown up in Uzbekistan.

Materials and research methods
The study of dry extract chronic toxicity on the 

artichoke prickly basis was conducted in experiments 
on 40 white non-thorough-bred rats – males with mass 
of 150–185 gr. The preparation was daily brought into 
stomach in doses of 50, 250, 500 mg/kg during 2 months. 
Every dose was tested on 10 rats. In similar conditions 

to the control group of animals the solution (water) was 
brought in. All experimental and control animals were in 
the same conditions and usual ration.

During the experiment animals were under every 
day control; their total state, behavior, having food and 
water, hair cover, mucous membranes were recorded. 
Animals were weighed once a week. The morphological 
and biochemical analysis of peripheral blood was con-
ducted. After the experiment animals were decapitated, 
their macroscopic examination was conducted, the coef-
fi cient of internal organs mass was determined. Parts of 
internal organs and the brain were fi xed in 10 % neutral 
formalin for the further histological research.

Results of research and their discussion
The conducted results have demonstrated 

that prolonged per oral use of dry extract in 
doses of 50, 250, 500 mg/kg is tolerated well 
by the experimental animals. All experimental 
animals didn’t differ from control rats in state, 
behavior, increasing body mass (Table 1) and 
in hematological parameters (Table 2). 

Table 1
Increasing body mass of rats taking the extract in chronic experiment (M ± m)

Introduction time Control 50 mg/kg 250 mg/kg 500 mg/kg
Initial 161 ± 11,6 160 ± 14,0 165 ± 11,8 168 ± 12,3
After 1 month 234 ± 20,0 232 ± 15,0 235 ± 16,4 238 ± 14,5
After 2 months 282 ± 14,0 280 ± 16,4 277 ± 15,6 282 ± 16,8

N o t e .  Statistically there are no reliable differences (P > 0,05).

According to biochemical parameters the 
decrease of urine, ß-lipoproteides, cholesterol 
and lipids have been recorded (Table 3).

In macroscopic examination of internal or-
gans and the brain of experimental rats during 
the prolonged 60 days use of preparation in the 
above-mentioned doses there have not been the 
considerable changes in comparison with the 
control group of animals (Table 4).

Results of macroscopical and microscopi-
cal morphological researches of organs and 
tissues at introduction of dry extract have not 
revealed visible changes. Results of the gen-

eral survey of the animals who have received 
a dry extract, have shown absence of visually 
distinguished deviations relatively the control 
group. All animals have a correct constitution, 
a tidy look, a brilliant woollen cover, the cen-
tres of growing bold or ulcers have not been re-
vealed. Visible mucous membranes are damp, 
of light pink colour, shining and smooth by 
sight. Chest glands of females are without tu-
mour formations and consolidations, in regular 
intervals soft to the touch. External genitals of 
males have no visible deformations or devia-
tions from the control group. 
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Table 2
Picture of peripheral blood of rats taking the extract in chronic experiment

After 10 days of beginning the experiment
Parameters Control 50 mg/kg 250 mg/kg 500 mg/kg
Haemoglobin, g/l 130 ± 8,8 130 ± 10,8 123 ± 11,1 125 ± 9,8
Leukocytes, th/mkl 11,8 ± 1,3 11,4 ± 1,3 12,0 ± 1,15 12,2 ± 1,0
Erythrocytes, mln/mkl 6,8 ± 0,52 6,31 ± 0,71 6,34 ± 0,59 6,41 ± 0,66
Lymphocytes, % 64,0 ± 1,8 56 ± 2,1 60,0 ± 2,0 58,0 ± 2,15
Monocytes, % 4,0 ± 0,3 5,0 ± 0,3 4,5 ± 0,4 6,0 ± 0,2
Eosynophyls, % 2,5 ± 0,2 2,5 ± 0,2 3,0 ± 0,2 2,0 ± 0,3
Segment-nuclear neutrons, % 27,5 ± 1,8 30,5 ± 1,7 29,5 ± 1,8 31,0 ± 1,5
Bacillas-nuclear neutrophyls, % 2,5 ± 0,4 5,0 ± 0,5 3,0 ± 0,3 3,0 ± 0,3

After 30 days of beginning the experiment
Haemoglobin, g/l 132 ± 8,5 130 ± 9,5 128 ± 10,2 131 ± 9,6
Leukocytes, th/mkl 10,9 ± 1,2 11,6 ± 1,07 11,1 ± 1,0 11,9 ± 1,1
Erythrocytes, mln/mkl 6,59 ± 0,61 7,45 ± 0,66 7,16 ± 0,49 6,84 ± 0,56
Lymphocytes, % 58,0 ± 1,8 56,0 ± 2,0 60,0 ± 1,6 61,0 ± 1,6
Monocytes, % 5,0 ± 0,3 5,0 ± 0,2 4,0 ± 0,3 6,0 ± 0,2
Eosynophyls, % 2,0 ± 0,2 2,0 ± 0,2 2,0 ± 0,2 1,0 ± 0,1
Segment-nuclear neutrons, % 29,0 ± 1,8 31,0 ± 1,6 30,0 ± 1,7 28,0 ± 1,9
Bacillas-nuclear neutrophyls, % 5,0 ± 0,3 5,0 ± 0,3 4,0 ± 0,4 6,0 ± 0,2

After 60 days of beginning the experiment
Haemoglobin, g/l 130 ± 8,9 133 ± 8,8 135 ± 9,5 132 ± 7,7
Leukocytes, th/mkl 12,5 ± 0,9 12,7 ± 1,2 12,6 ± 0,9 12,7 ± 1,1
Erythrocytes, mln/mkl 6,8 ± 0,2 6,4 ± 0,4 6,7 ± 0,4 6,5 ± 0,4
Lymphocytes, % 60,8 ± 1,6 61,0 ± 1,6 62,0 ± 1,5 58,1 ± 1,8
Monocytes, % 4,2 ± 0,22 4,2 ± 0,22 4,8 ± 0,25 5,0 ± 0,2
Eosynophyls, % 2,8 ± 0,2 2,5 ± 0,3 2,7 ± 0,25 2,2 ± 0,24
Segment-nuclear neutrophyls, % 27,7 ± 1,8 27,6 ± 2,0 26,5 ± 2,2 29,1 ± 1,6

N o t e . Blood picture is in physiological norm. The difference in comparison with the control group 
is not reliable. (P > 0,05).

Table 3
Biochemical data of blood serum of rats taking the extract in chronic experiment 

(the data after the end of experiment)

Parameters Control 50 mg/kg 250 mg/kg 500 mg/kg
AlAT, mmole/ 1,46 ± 0,08 1,14 ± 0,14 1,3 ± 0,12 1,5 ± 0,19
AsAT, mmole/ 3,16 ± 0,09 3,17 ± 0,14 3,6 ± 0,18 3,2 ± 0,16
Glucose, mmole/l 5,15 ± 0,57 5,11 ± 0,82 4,9 ± 0,63 4,9 ± 0,76
Total protein, g/l 78,0 ± 1,8 77,0 ± 2,4 76,0 ± 1,9 79,0 ± 1,7
Urine, mmole/l 5,9 ± 0,61 5,3 ± 0,63 4,7 ± 0,61 4,1 ± 0,54*
Lipoproteids, g/l 0,67 ± 0,03 0,52 ± 0,03* 0,56 ± 0,02* 0,55 ± 0,02*
Cholesterol, mg % 69,4 ± 4,6 62,5 ± 4,9 57,9 ± 4,1* 54,4 ± 4,6*
Lipids, g/l 2,08 ± 0,16 1,77 ± 0,23 1,42 ± 0,2* 1,11 ± 0,2*

N o t e .  * P < 0,05 in comparison with the control.

In a thorax – visceral and parietal leaves 
of pleura and bodies of a thorax are without 
visible changes. Lungs are of light pink col-
our, airy, without consolidations or destructive 

changes. Heart is of usual size, without signs 
of ischemia or hypertrophy. The aorta and pul-
monary arteries are smooth, anomalies of de-
velopment or aneurysms have not been found 
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out. In heart cavities the small amount of liquid 
blood contained. Muscles of a myocardium are 
of brownish colouring, turgor is kept. 

In a belly cavity – the liver is not increased 
in size, of usual form, has a soft consistence 
and a smooth surface. Glissonic capsule is thin, 
transparent, not strained. On a cut – histoarchi-
tectonics of liver is not changed, parenchyma is 
moderately sanguineous. A stomach, a pancreas, 
loops of thin and thick intestines are without vis-
ible pathological changes. Kidneys are of usual 
size and shape, of brown colour and dense at 
palpation. On a cut of kidneys there are distinct-

ly differentiated covering and brain substances, 
nephritic cups and tubs are without stones and 
pathological changes. Thimus, a thyroid gland 
and adrenal glands have no macroscopical dif-
ferences from corresponding organs of control 
animals. At cranium opening – a brain is of 
greyish-white colour, damp, without signs of 
the expressed hypostasis. The soft brain cover 
densely lies to substance of a brain, in some 
places is observed moderate expansion and full 
blood of venules and small veins. Ventricles of 
brain are not increased in size, contain moderate 
quantity of transparent, colourless liquor.

Table 4
Mass coeffi cient of internal organs of rats taking the extract in chronic experiment

Organs Control 50 mg/kg 250 mg/kg 500 mg/kg
Brain 6,14 ± 0,38 6,54 ± 0,39 6,22 ± 0,28 6,75 ± 0,25
Heart 3,40 ± 0,3 3,22 ± 0,2 3,81 ± 0,22 3,15 ± 0,25
Lungs 5,66 ± 0,26 5,52 ± 0,34 5,42 ± 0,28 5,9 ± 0,22
Liver 30,4 ± 2,4 30,9 ± 1,9 33,2 ± 2,2 31,6 ± 1,7
Kidneys 7,7 ± 0,23 6,8 ± 0,32 7,1 ± 0,29 7,42 ± 0,3
Spleen 3,9 ± 0,31 4,0 ± 0,45 3,65 ± 0,4 3,82 ± 0,4
Adrenal glands 0,14 ± 0,0026 0,17 ± 0,002 0,15 ± 0,002 0,16 ± 0,0018

N o t e .  Statistically there are no reliable differences P > 0,05.

Photo optic microscopic research of internal 
organs and brain of all groups of animals, irre-
spective of a dose of the examined preparation, 
has shown the development of the same changes.

In brain tissues in some cases were ob-
served moderated local microcircular frus-
tration of vessels of a soft brain cover in the 
form of arterioles spasm, expansions of venous 
capillary with blood stasis in them. Intercellu-
lar substance of the big hemispheres bark and 
a cerebellum places are with signs of a small 
hypostasis. Cytoarchitectonics of barks of big 
hemispheres and a cerebellum is well kept, ar-
rangement density of neurons and thickness 
of separate layers of a bark have no distinc-
tive features in comparison with the control. 
Neurocytes of the big hemispheres barks as a 
whole are painted in regular intervals, some 
cells are a little increased in volume. Cyto-
plasm of neurocytes is basically fi ne-grained, 
with various distribution of chromatophilic Ni-
ssle substance. Kernels of neurocytes are of the 
roundish form, hyperchrome, with accurately 
expressed, intensively basophilic painted ker-
nel. In some neurocytes the moderate swell-
ing of kernels is noted. Often round the ves-
sels, pyramid and basket cerebellum cells were 
found out narrow semi-moon-shaped unpaint-
ed sites. Neurons of brain kernels, pear-shaped 
Purkinje cells of a cerebellum, and also glyo-

cytes of brain grey substance as a whole had 
characteristic structure for them. It is noted as 
well any pathological changes from structural 
components of hematoencephalitic barrier.

In tissues of experimental groups of ani-
mals was kept usual histoarchitectonics. Signs 
of pathological changes of infl ammatory or 
destructive character is not revealed. The wall 
of intrapulmonary bronchial tubes consists of 
the corresponding tissue components inherent 
in the big, average and small bronchial tubes. 
Respiratory bronchioles and alveolar courses 
are without pathological changes. Alveolar ep-
itheliocytes of I and II types have characteris-
tic for them structure and tinctorial properties. 
An interalveolar connecting tissue is without 
pathological changes, in it and in a gleam of al-
veoluses come to light individual macrophages 
with characteristic dense inclusions in cyto-
plasm. As a whole, the microscopic structure 
of all departments of a lung has no essential 
differences from the control.

Heart – at experimental groups of animals 
the same as at control, accurately differ endo-
cardial, miocardial and epicardial heart covers. 
Endothelium covering of endocardium is not 
broken, in some places come to light bulked 
up and increased in size endotheliocytes. The 
myocardium contains cardiomiocytes which 
form the focused muscular fi bres. Fibres are 
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in regular intervals painted, their cross-section 
drawness is well kept. Kernels of cardiomio-
cytes are oval or extended, hyperchrome also 
have the central localisation. Inserted disks 
between cardiomiocytes are defi ned distinctly 
enough. Signs of hypoxia and a myocardium 
ischemia have not been revealed. As well as in 
the control, between muscular fi bres the set of 
blood capillaries settles down. Morphological 
signs of pathological changes in epicardium 
and a pericardium have not been defi ned.

Liver – at experimental animals in a tissue 
of liver the expressed pathohistological chang-
es have not been revealed. The liver capsule is 
not thicked, contains the longitudinal focused 
bunches of collagenic fi bres. Parenchyma of 
liver is formed by the classical hepatic seg-
ments consisting of hepatic plates radially fo-
cused to the central vein or beams. Interlobed 
connecting tissue is developed poorly, signs of 
infl ammatory infi ltration and fi brosis of liver 
have not been found out. Hepatocytes are of po-
lygonal form, with central located kernel, that 
is quite often defi ned. Two-nuclear hepatocytes 
are often met. Tinctorial properties of hepato-
cytes are not broken, hepatocytes with signs of 
fatty or albuminous dystrophy are not found 
out. Sinusoid capillaries are of usual size, in a 
gleam are defi ned individual erythrocytes and 
leukocytes. In sinusoid haemocapillaries walls 
and in spaces of Disse, at the big increases, the 
individual Cupfer cells, having intact structure, 
come to light. In some cases moderate expan-
sion and blood fi lling of sinusoid haemocap-
illaries, central and sublobed veins is noted. 
Endothelium covering is without destructive 
changes, in some places are marked bulked 
up endotheliocytes with hyperchrome kernels. 
Structure of cholangioles and interlobed bil-
ious channels is without pathological changes. 
All this specifi es that the studied preparation 
does not render considerable negative infl u-
ence on microscopic structures of liver.

Histoarchitectonics of kidneys at experi-
mental animals are without changes. A cap-
sule is thin, without signs of hypostasis and 
destruction. In covering substance numerous 
nephritic little bodies are defi ned. Vascular 
balls contain basically capillary loops of open 
type. The cavity of Shumljansky capsule is of 
usual size, does not contain uniform elements 
of blood or any other pathological precipita-
tions. Individual nephritic little bodies with 
the expanded cavities of a capsule and moder-
ated blood fi lling capillaries balls are marked. 
Epithelium of proximal, thin and distal de-
partments of nephron has characteristic struc-
ture for these departments, without signs of 
destructive changes. Epithelium of collective 
tubules is presented by the main and inserted 
cells in a usual parity. In gleams of nephron 

channels and collective tubules are not found 
out precipitates or other pathological precipita-
tion. A connecting tissue of covering and brain 
substance of a kidney is gentle, without signs 
of hypostasis and infl ammatory infi ltrates. Mi-
croscopic changes of kidneys in comparison 
with the control are not revealed. 

Spleen – a capsule and trabeculas are well 
developed, contain powerful enough bunches 
of smooth – muscular cells. In parenchyma 
red and white pulps which have a usual parity, 
characteristic for adult animals are distinctly 
differentiated. The white pulp is presented 
by lymphatic follicles of the various sizes on 
which periphery the central artery is defi ned. 
Structural zones of a white pulp are differen-
tiated enough, the part of lymphatic follicles 
contains herminative or the jet centre. In the 
jet centres are often found out the cells which 
are at various stages of mytotic fi ssion. The red 
pulp is rich in erythrocytes, in the same place 
come to light macrophages the cytoplasm of 
which contain the pigment – hemocyderin. 
Pathological changes of a spleen as a whole 
are not revealed.

Pancreas – a capsule is thin, in parenchyma 
cuts of segments of the various sizes are ac-
curately differentiated. The basic part of seg-
ments occupy asinuses, consisting of asinar 
cells. Homogeneous and zymogenous zones 
of acinocytes are accurately distinguishable. 
In each segment the Langergans islet is de-
fi ned, the size and topography of which varies 
in enough wide limits. Islets basically are pre-
sented by basophilic cells and the blood ves-
sels located between them. The interlobed con-
necting tissue contains exit channels and blood 
vessels. The pancreas of experimental animals 
as a whole has no essential distinctions in com-
parison with the control group. 

The thyroid gland has a lobular structure, is 
surrounded by a capsule from a dense fi brous 
connecting tissue. Its parenchyma is formed by 
follicles, the sizes and colourability of those 
are within norm.

Structure of goitre glands at experimental 
animals is normal: the accurate border between 
covering and brain substance is distinguish-
able. The covering substance is presented with 
densely located lymphocytes, brain – with re-
ticuloepithelium with an impurity lymphocytes 
and presence of thymic little bodies of Gassal.

On histologic cuts of adrenal glands the 
body capsule is not changed. Dystrophic 
changes in ferruterous cells of covering and 
brain substance of adrenal glands are absent. 
The typical parity of ball, fasicled and reticular 
zones is completely kept. In brain part of an 
adrenal gland chromaffi n cells keep character-
istic structure and sizes. Venous sines are not 
changed or slightly expanded.
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Integumentary epithelium of stomach it is 
covered by a slime layer in which are defi ned 
extrusive cells. In own plate are found out sepa-
rate lymphocytes, plasmatic cells, lymphoid 
follicles. Stomach glands have a usual tubular 
structure, without signs of destruction and disor-
ganisation. Vessels are moderately sanguineous. 

Fibers of a thin gut are covered with sin-
gle-layered prismatic epithelium, among cells 
of which there are in a considerable quantity 
glass-shaped cells. In own plate of a mucous 
membrane meet lymphocytes and plasmatic 
cells, and also lymphoid follicles. It is marked 
moderately expressed sanguineous of vessels.

Thick gut is without any pathological fea-
tures. Crypts are of the enough correct form, 
settle down densely. The parity of prismatic 
and glass-shaped cells on a surface of crypts 
corresponds to. In some places of submucuos 
layer meet lymphoid systems. Blood vessels 
are fi lled with blood, were marked perivascu-
lar hypostases. Thus, on a condition of mucous 
and submucuos covers architectonics the gas-
trointestinal tract of experimental animals es-
sentially does not differ from control animals.

Endometrium is covered with single-lay-
ered prismatic epithelium. Well differs func-
tional and basal layers of endothelium. Meet 
various length uterus glands, some of them are 
expanded, epithelium glands are low cylindri-
cal, cytoplasm is basophilic. Kernels are of the 
extended form, occupy the most part of cells, 
they are painted intensively and homogene-
ous. Mitoses are absent. Strom is rich in cells 
and argyrophil fi bres. The mucous membrane 
passes in submucous layer of a muscular cover 
after which follows vascular and above-vessel 
layers. Cover and brain substances of ova-
ries are well identifi ed. The brain substance 
is presented by the fi brous connecting fabric 
containing the main vessels and nerves. In 
covering parts of ovary settle down primordial 
follicles, and also follicles at different stages of 
maturing up to mature graaphic bubbles. De-
generate changes are noted. Hemorrhages and 
an atrophy are not present. Growing follicles 
of different degree of a maturity are without 
pathological changes. In a brain part of ovary 
the connecting tissue with main vessels and 
nerves, sclerosis signs, collagenisation and 
fragmentations are not marked.

The tissue microscopy of ovaries of rats 
receiving a preparation has not revealed any 
pathological changes in channels and strome. 
In testicles the curved channels contain epithe-

lium of all spermatogenesis stages. Spermatog-
ony, spermacytes of 1 and 11 order, presperma-
tides and spermatides are well differentiated, 
and also in a considerable quantity formed 
spermatozoons at various stages of maturing. 
Basal membranes are thin. Follicular Sertoli 
cells and intersticial Leudigue cells are without 
degeneration signs, their quantity corresponds 
to the control. Internal diameter seed channels 
is not reduced, sclerosis and ischemia signs are 
not noted. Curved channels as at the control 
animals receiving in similar conditions solvent 
are covered with multinuclear epithelium, in-
cluding spermatocytes of the fi rst, second order 
and spermatides. Dystrophic changes in cyto-
plasm epithelium of cells are not noted. Sertoli 
cells are met in a small amount in thickness 
spermatogenic epithelium. Their number is ap-
proximately identical in all investigated cases. 
Intersticial Leudigue cells are visible in the 
form of continuous group near to capillaries. 
The last are expanded and fi lled with blood [3].

Conclusion
In the result of conducted researches it has 

been demonstrated that the prolonged per oral 
use of dry extract in doses of 50, 250, 500 mg/
kg is well tolerated by the experimental animals 
and they didn’t differ from the control rats. As 
to the biochemical parameters the decreasing 
of urine, ß-lipoproteids, cholesterol and lipids 
has been noted. It should be noted that there 
have not been revealed distrophic, necrobiotic 
and infl ammatory changes in experimental ani-
mals and also reliable differences in structure 
of internal organs among experimental and 
control groups. The noted structural peculi-
arities of the investigated tissues show normal 
functional activity of internal organs. On the 
basis of comparative macro and microscopical 
research it can be concluded that the prolonged 
introduction of suffi ciently large doses of dry 
extract on the artichoke prickly basis haven’t 
revealed the considerable pathological changes 
in organs and tissues of experimental animals.
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DISEASES OF THE EYE IN CHILDREN
Nazirova Z.R., Buzrukov B.T., Khodjimetov A.A.

Tashkent pediatric medical institute, 
Tashkent, e-mail: mbshakur@mail.ru

In the World Health Organization report on allergy (WHO, 2005) it was underlined that allergy morbidity is 
increasing in the whole world [1, 5, 15]. People suffering allergy have 80-90 % damage of eyes and recently the 
spread of allergy grew 2–3 times. That growth corresponds with the changes both in environment and people’s style 
of life. The progress of viral, bacterial, fungous and parasite eye infection is often complicated by allergic reaction 
[6, 14, 8, 13]. 
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In spite of numerous measures taken, eve-
ry year number of children suffering allergic 
and immune infl ammatory diseases is increas-
ing. There are many reasons of that, but the 
result is always the same: immature immune 
system. As a rule, it is provoked by immature 
digestive system, helminthes invasion and 
disbacteriosis [4, 12].

Isolate laboratory data mostly do not let 
us evaluate the functional status of protective 
systems of visual organs characterized by the 
markers contained in lachrymal liquid and ap-
pearing in case of increased permeability of 
hem ophthalmic barrier. On the basis of these 
data it is possible to reveal the symptoms of 
immunologic defi ciency [7, 9]. 

In relation with that the application of di-
agnostic and prognostic abilities of the calcu-
lation indexes nowadays gain signifi cance, as 
certain combinations of the values of hemo-
gram refl ect integral characteristics of homeo-
static systems of organism which form non-
specifi c adaptation reactions. [2, 3, 10, 11].

All the aforesaid let us formulate the aim of 
this research: to study peculiarities of the local 
infl ammatory process and immune response in 
children with allergic diseases of the eye.

Material and the methods of the research
76 sick children with allergic diseases of eyes aged 

from 3 to 5 years old were examined in the TashPMI chil-
dren clinics facilities. Among them there were 53 (69,7 %) 
boys and 23 (30,3 %) girls.

The sick children with allergic diseases of eyes were 
divided to 2 groups. The fi rst group included 34 children 
with allergic alterations on the surface of eyes and the 
second group – 42 sick children with infectious altera-
tions. The control group included 12 healthy children un-
der 6 years old without clinical-functional and laboratory 
symptoms of allergic diseases.

Criteria of exclusion from the research in all groups 
were taking of antihistamine and hormonal agents. All 
sick children had standard ophthalmologic examinations.

All children had analysis of hematologic values with 
the calculation of leukocyte index of intoxication (LII), 
allergization index (AI), lymphocyte and eosinophile cor-
relation index, leukocyte shift index based on the correla-

tion of the number of blood cells proposed by Chistya-
kova T.N. and co-authors (2005).

The choice of the checked local and systemic im-
munologic and biochemical parameters was determined 
by the following: self-descriptiveness, availability of the 
research methods for blood and lachrymal liquid, and the 
most important – prognostic signifi cance and differenti-
ated approach in the study of the allergic diseases of eyes 
associated with an infection, allergic components and 
change of the infectious disease to infectious-allergic 
form which is hardly diagnosed causing diffi culties in 
choosing the tactics of the therapy and care of that cat-
egory of patients.

0,5 ml of lachrymal liquid for the research was taken 
by means of micro tube from the lower conjunctive fornix 
of the eye into a dry hermetic test tube. 

We performed the study of the concentration of cir-
culating immune complexes (CIC) in tears by means of 
the precipitation method using 7,5 % solution of polyeth-
ylene glucole – 6000 on borate buffer. The research was 
performed on SF-16 spectro meter with the wave length 
450 nm. The amount of CIC was expressed in refer-
ence units (ref.un). concentration of C-reactive protein, 
complement component, C3, G,M and A class immuno-
globulin, alfa-2-macro globulin, seruplasmin and lactate 
dehydrogenase were checked by means of the immune 
enzyme analysis (IEA) using the reactant kits by «Hu-
man». The amount of immunoglobulin E in serum and 
immunoglobulin A in lachrymal liquid was studied by 
IEA method using kits by «Monolind» and «Immunodi-
agnostic», supplied by BioChimMac company (Russia) 
and the values were expressed in IU/ml.

Results of research and their discussion
Children of the 1st group with infectious al-

terations had noted rise of intoxication index 
and acuity of infl ammation 3,2 times (Р < 0,05) 
in comparison with the control group. The rise 
of LII is interrelated with the decrease of per-
centage of nuclear forms of leukocytes and 
lymphocyte number. Appearance of young and 
immature neutrophiles in the blood of the chil-
dren proves the tension of compensatory pro-
cesses providing detoxication. That group of 
children had double increase of leukocyte shift 
index (LSI) indicating activation of the infl am-
matory process and disorder of immunologic 
reactivity (Table 1). 
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Table 1
The values of blood and lachrymal liquid

f the patients with allergic diseases of eyes

Values Healthy individ-
uals (control)

Patients with allergic diseases of eyes
Infectious alterations Allergic alterations

Leukocyte intoxication index (LII) 0,37 ± 0,04 1,21 ± 0,12* 0,07 ± 0,01*
Leukocyte shift index (LSI) 1,12 ± 0,13 2,01 ± 0,17* 0,76 ± 0,09
Lymphocyte and eosinophiles correla-
tion index (LECI) 23,0 ± 1,72 30,0 ± 2,01* 6,2 ± 0,56*

Allergization index 0,92 ± 0,11 0,45 ± 0,04* 1,9 ± 0,22*
С-reactant protein in LL, mkg/ml 5,45 ± 0,82 184,2 ± 11,01* 54,6 ± 4,53*
Activity of LDG in LL U/l 11,9 ± 0,92 16,4 ± 1,44* 12,6 ± 1,11

N o t e . * – reliable difference р < 0,05 in comparison with the control group; LL-lachrymal liquid.

The allergization index was decreased 
average 2 times. Activation of infl ammatory 
process was also proved by 30-times increase 
of the level of C-reactant protein not only in 
blood but also in lachrymal liquid (Р < 0,05).

Thus, on the basis of the study of integral 
hematologic values and the level of C-reactant 
protein we confi rmed the nature of the allergic 
diseases of the eye – that is infl ammatory nature. 

Defi nition of the activity of lactate dehydro-
genase (LDG) and the complement components 
in lachrymal liquid has great importance in the 

diagnosis of infl ammatory diseases. As it is seen 
in the achieved results, activity of LDG in LL 
increased 1,4 times, the level of complement 
component 1,8 times indicating the so-called 
alternative mode activation of the complement. 

One of the factors of complement system 
alternative mode activation is increase of the 
level of micro organism liposaccharides and 
A class immunoglobulins causing increase of 
vascular wall permeability with developing 
edema, which in its turn has hem toxic and 
damaging effect (Table 2).

Table 2
The values of blood and lachrymal liquid 

of patients with allergic diseases of the eye

Values Healthy indi-
viduals (control)

Patients with allergic diseases of the eye
Infectious alterations Allergic alterations

IgE in blood serum, IU/ml 127,6 ± 2,11 112,4 ± 4,91 342,3 ± 11,2*
SIgA in LL, g/l 0,34 ± 0,03 0,16 ± 0,01* 0,26 ± 0,01*
CIC in LL (ref.un) 13,9 ± 2,11 18,9 ± 1,71 72,6 ± 1,92*
Complement component С3 in LL, mol/l 0,81 ± 0,13 1,43 ± 0,14* 1,74 ± 0,15*
Amount of Ig А in LL, g/l 1,02 ± 0,13 1,18 ± 0,05 0,68 ± 0,07*
Amount of Ig М in LL, g/l 0,019 ± 0,01 0,016 ± 0,01 0,043 ± 0,002*
Amount of Ig G in LL, g/l 0,24 ± 0,03 0,41 ± 0,05* 0,85 ± 0,09*

N o t e :  * – reliable difference р < 0,05 in comparison with the control group; LL-lachrymal liquid.

Thus, in case of allergic diseases of the eye 
with infectious alterations, on the basis of the 
study of hematologic indexes we can observe 
hyper sensitivity slow type allergic damage of 
eyes linked, as a rule, with bacterial and fun-
gous infection.

In case of bacterial form allergic character 
a child has a lot of pus excreted at night. Most 
of the children complain about adhesion of lids 
after sleeping, strong aching in eyes, feeling of 

alien substance in the eye, photophobia, hyper-
emia of mucous membranes.

On the aforesaid background physical factors 
become allergens. Allergic reactions, which can be 
specifi c and non-specifi c, develop as a response to 
allergen penetration into organism and promote 
production of antibodies and lymphocytes able 
to interact to that allergen. Since that moment the 
stage of mediator forming starts and the mediators 
(histamine, serotonin) damage tissue cells.
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The children with allergic alterations 
(2nd group) examined by us had average 2 times 
growth of allergization index (AI) (Р < 0,05), 
while the other integral values of blood showed 
decrease of the indexes such as LII (5 times), 
LSI (1,5 times) and LECI (3,8 times).

According to the reference data the value 
of LII is diminished in case of the decrease 
of the level of endogenic intoxication and in-
crease of eosinophiles amount. 3.8 times di-
minishing of the lymphocytes and eosinophiles 
correlation index of the children of that group 
must be determined by immediate type hyper 
sensitivity and disorder of immunologic reac-
tivity of organism. 

Usually immediate type hyper sensitivity 
reactions develop within 30 minutes starting 
from the moment of allergen impact. Immedi-
ate conjunctive reactions are caused by releas-
ing of biologically active mediators from the 
granules of mastocytes to conjunctive at the 
time of their activation and degranulation. The 
released mediators cause itching of eye-lids, 
photophobia, epiphora, edema and hyperemia 
of the mucous membrane. 

Immediate type allergic reaction is inter-
related with formation of IgE class antibodies 
which fi x on mastocytes and promote secretion 
of histamine, heparin, etc. apparently the in-
crease of eosinophiles in number in the checked 
individuals is determined by the presence of 
histaminose and heparinose in these cells and 
these substances neutralize biogenic amines 
and heparin. In its turn, it should be noted that 
histamine is hem toxic to eosinophiles.

In that type of reactions in the organisms 
of the children of the 2nd group there can be 
formed antibodies to the cells of eye tissue – 
mostly IgG and IgM. 

The analysis of the achieved results indi-
cated the growth of the level of M antibodies 
2,3 times and G class 3,6 times (р < 0,05). 
These antibodies are called precipitating be-
cause of their ability to form precipitate by 
means of joining to corresponding antigen. 
As it is seen from the results of the research 
that kind of immune complexes precipi-
tate 2,5 times exceeded the original values 
(р < 0,05). That leads to the classic mode ac-
tivation of complement system and it is dis-
played in 1,6 times rise of complement level in 
lachrymal liquid (р < 0,05) in comparison with 
the control group.

New formed immune complexes are phago-
cytes by eosinophiles causing activation of 
proteolysis in the places of immune complexes 
accumulation. As a result there is damage of 
cells and tissues and subsequent activation of 
the local infl ammation process. The latter is 
proved by average 10 times rise of C-reactive 
protein level in lachrymal liquid (р < 0,05).

The activation of the infl ammatory process 
with the background activation of C3 component 
leads to the increase of vascular wall permeabili-
ty with development of edema and intensifi cation 
of hem taxis of eosinophiles to lachrymal liquid.

Thus the children with allergic diseases 
of the eye associated with allergic alterations 
have the rise of allergization index and IgE 
in blood, level of C-reactive protein, CIC, C3 
complement and amount of IgM and G in lach-
rymal liquid. That enables us to conclude, that 
application of integral indexes of blood and 
values of immune-protection system makes it 
possible to differentiate the presence of infl am-
mation and allergization process relevant to it.
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Professional sports training is often accompa-
nied by excessive exercise, which often leads to 
the development of fatigue. Fatigue can cause a de-
crease in the organism’s performance and its resis-
tance towards adverse conditions. Existing methods 
of the diagnosis of fatigue are not always effective, 
which impedes the appropriate correction of the de-
veloped metabolic abnormalities.

There is a lot of data in scientifi c literature 
reporting that an elevation in the levels of cre-
atinine, urea, lactic, hydroxybutyric acid, and 
triglycerides was observed in the athlete’s blood 
during excessive exercise. However, the concen-
trations of these metabolites rise in the early stages 
of the athlete’s training, thus making it impos-
sible to use them as fatigue markers. Therefore, 
the search for biochemical parameters, which 
are not affected by the optimal level of exercise 
but are signifi cantly altered during excessive ex-
ercise, is very important. The enzymatic activity 
of the antioxidant system in erythrocytes could 
be such a parameter.

Erytrocytes are easy to isolate from the athlete’s 
blood specimen, taken at any stage of preparation. 
The activity of enzymes is less affected by the sam-
ple preparation, which is often delayed. An increase 
in the period between taking the blood sample 
and its analysis could lead to the accumulation of 
metabolites or to the decrease of its concentration 
which could eventually lead to an incorrect conclu-
sion. Therefore, the detection of the enzyme’s activ-
ity is more preferable. 

For our study we’ve chosen the enzymes of 
the antioxidant system since, as it well known, any 
exercise is a strong activation factor of free radical 
processes. From this point of view, the most inter-
esting enzymes are super oxide dismutase (SOD) 
and catalase (CAT). These enzymes belong to the 
fi rst level of antioxidant defence and as such inter-
act with reactive oxygen species directly.

The aim of this study was: to establish the con-
nection between the intensity of the exercising and 
the activity of the enzymes of the antioxidant sys-
tem and to explore the possibility to use such en-
zymed as markers of fatigue.

The experiments were performed on 30 Wistar 
rats, which were separated into 3 groups. The fi rst 

group was a control group (group C). The second 
group comprised of the animals with an optimal 
exercise regime (OE). During the experiment, 
which lasted for fi ve weeks, these rats were swim-
ming with a load, constituting 10%  of their body 
weight, until tired every other day. This swimming 
regime provided the maximum physical activity 
for the rats without over-training. The third group 
comprised of rats with an excessive exercise re-
gime (E group). The animals in this group were 
swimming with the same load until tired every 
other day for the fi rst three weeks and then the 
rats were swimming every day for the last two 
weeks, which led to the development of fatigue. 
During the experiment, the time of effective swim-
ming was taken into the account (TES). After the 
completion of the experiment the concentrations 
of creatinine, lactic acid, β- hydroxybutyric acid 
were measured in the rats’ blood. The total protein 
concentration and the activities of superoxide dis-
mutase (SOD; ECEC 1.15.1.1) and catalase (CAT; 
ECEC 1.11.1.6) were determined in hemolysate. 
The statistical analysis of the data was performed 
using t Student criterion.

The results obtained revealed that in the 
OE group changes among the biochemical pa-
rameters, which are normally tested in sports 
medicine, were observed. For example, the con-
centration of lactic acid in rats of the OE group 
increased by 20% (P= 0,029) compared to the 
control group. During the optimal exercising re-
gime a pattern of increase of β-hydroxybutyric 
acid concentration (by 22% n. s.) was observed. 
The creatinine concentration was increased by 
19% (P = 0,032) in the OE group compared
to the control.

In the blood of rats in the excessive exercise 
group a sharp increase of lactic acid concentra-
tion was observed, which was 82% (P < 0,001) 
and 52% (P < 0,001) as compared to the C and 
OE groups, respectively. This could be due to the 
enhancement of anaerobic glycolysis, caused by 
oxygen defi ciency in tissues. The concentration of 
β-hydroxybutyric acid in the blood of rats in the EE 
group was higher than its concentration in the ani-
mals of the C and OE groups by 68% (P = 0,041) 
and 38% (P = 0,028) respectively. This could be 
due to the enhanced oxidation of fatty acids, which 
compensates for insuffi cient ATP production under 
the excessive exercise condition, and also due to the 
slower oxidation of the acetyl-CoAfrom formed in 
ketone bodies in Krebs cycle reactions. In turn, this 
leads to the development of ketoacidosis in tissues, 
which, as well as lactic acidosis, changes the activ-
ity of the enzymes.

The changes in the enzyme activity during ex-
ercise of any intensity had a different pattern than 
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the changes in the conventionally used parameters. 
SOD and CAT activities in rats in the OE and con-
trol groups were not were statistically signifi cant. 
The SOD activity in erythrocytes in rats of the E 
group decreased (by 45% (P < 0,001) and 41% 
(P < 0,001) compared to the similar parameter in 
groups groups C and OE, respectively), while CAT 
activity decreased by 57% (P < 0,001) and 50% 
(P = 0,001).

During the optimal exercising regime, the 
experimental animals increased TES, which indi-
cates that the ratio between time spent in training 
and recovery periods were adequate. In the EE 
group a decrease is TES was observed, which sug-
gests the development of fatigue in animals. We 
considered that the best parameters to use for the 
indication of the development of fatigue would be 
the parameters which are not affected during the 
optimal training regime but rapidly change during 
the excessive exercise regime. According to our 
results, such indicators could be the enzyme of the 
antioxidant system of erythrocytes, i.e. the activ-
ity of the enzymes SOD and CAT. Unlike the pa-
rameters which are conventionally used in sports 
medicine, these parameters are not affected during 
the optimal training regime. Therefore, the activ-
ity of the enzymes SOD and CAT could be used as 
effective markers of fatigue.

The concentrations of creatin ine, lactic acid 
and β-hydroxybutyric, which depend on the rate of 
the accumulation of these metabolites, on the rate 
of their degradation and re-utilisation, are more 
variable. The statistically signifi cant increase 
in the concentrations of these metabolites in the 
OE group allows the use of these parameters as 
markers of tiredness during the optimal exercises, 
rather than as markers of fatigue. Further inves-
tigations, which required the participation of ath-
letes from various kinds of sports, could confi rm 
or dispute the results.

Conclusion. Optimal exercise led to a moder-
ate increase in the concentration of lactate and cre-
atinine in the blood of rats, while excessive exercise 
was accompanied by a substantial increase of cre-
atinne, lactic and β-hydroxybutyric acids. During 
the optimal exercise regime, the activity of superxo-
de dismutase and catalase in erythrocytes was not 
affected, while the excessive exercise regime led to 
steep decay in the activity of these enzymes. The 
data obtained revealed changes in the parameters, 
which are conventionally used in sports medicine, 
which proves them to be ineffi cient indicators of 
fatigue. We consider that the enzymes of the anti-
oxidant system in erythrocytes could be effective 
markers of the fatigue. 

The work is submitted to the International Sci-
entifi c Conference «Actual problems of science 
and education», Germany, (Dusseldorf-Cologne), 
November, 8-15, 2013, came to the editorial offi ce 
оn 19.11.2013.
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According to WHO data in the world more 
than 200 million people use narcotics [1]. Usage 
of narcotic drugs affects to the somatic pathology 
character and demands pathogenic treatment de-
velopment. The Altai cleared mummy is applied at 
the disturbance of acidic production damage (hypo, 
hyper antacid conditions) at the stomach and duo-
denum ulcer. It is used as a preparation rendering 
protective and antitoxic effect that allows recom-
mending it for treatment of patients with the speci-
fi ed stomach pathology and drug addiction.

The purpose of our research was clinical-
morphological justifi cation of the possibility of Al-
tai mummy preparation in complex treatment of the 
patients with drug addiction who has stomach and a 
duodenum ulcer. 

Material and research methods. In clinical 
conditions it were surveyed 70 patients, who has dis-
tributed in two groups: the I group (main) were 40 
patients with drug addiction had stomach and duo-
denum pathology aged from 18 till 40 years. Usage 
duration of opium group psychoactive agents com-
posed from 1 to 10 years. The average daily dose of 
psychoactive agent was 2,0–3,0 grams. The II group 
(comparisons) composed 30 patients with stomach 
and duodenum pathology without drug addiction.

At the detailed poll in the anamnesis of both group 
patients (I and the II groups) are found the following 
risk factors as systematic food intake disturbances 
and diet regimen damage (at 70 % patients), long 
psychoemotional loads (64 %) and adverse heredity 
by the ulcerative disease (32 %). For the purpose HP 
eradication in the I group of patients is prescribed an-
tibacterial therapy with amoxicillin 500 мg×2 times 
a day, clarithromycin 500 мg×2 once a day, a veg-
etative cytoprotector as mummy 0,2 g by 1 tab-
let×2 times in a day, proton pump inhibitor Omeprazol 
20 mg 1×2 times a day within the 14 days.

The biopsy materials of the stomach and duo-
denum were taken on endoscopy, fi xed at 10 % of 
formalin solution, fi lled with paraffi n. Paraffi nic 
sections painted with hematoxylinand Essen, meth-
ylene blue and looked through a light microscope. 
Contamination of a stomach mucosa with Helico-
bacter pylori (Нр) determined by stomach biopsy 
materials and urease express-test and morphologi-
cally by the coloring methylene blue [2].

Investigation results and discussion. The 
microscopic picture of the stomach and duodenum 
ulcers in both investigated groups had a morpho-
logical variety of processes, the inherent is long 
developing wavier pathological process with exac-
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erbation and remission phase changes. Zones of ex-
udation and destruction, fi brinoid necrosis, young 
and mature granulated and scar tissue, alternate 
with sites of necrotic mass sloughing and with epi-
thelium growing up under it. At the bottom of ulcer-
ative defects is visible necrosis zone sequestration 
and the replacement of them with leukocytes and 
mononuclear cells. On the background of an angio-
genesis sites and the scar formation are observed 
different degree expression of lymphoplasmatic 
cellular infi ltration and fi brosclerosis. On the border 
with destructed stomach and duodenum wall mus-
cular elements are visible sites with the prolonged 
chronic infl ammation, growth of granulated tissue 
and scar formation.

The detail comparative morphological investi-
gation showed the infl ammation processes intensity 
in the background of sequencing ulceration and re-
generation processes, consists some mosaic picture 
and more meeting at the long duration opium addicts. 
Those processes are presented as intestinal methapla-
sia of duodenum to the stomach epithelium.

At the border with the stomach mucous ulcer-
ative defect is visible a small on depth forces and a 
regenerating glandular epithelium. In that patients’ 
intramural nervous plexuses and ganglions is noted 
the cytoplasm vacuolation, a nodules pyknosis of 
the ganglionic cells and the expressed lymphoid 
cell infi ltration.

Another feature of a peptic ulcer on the drug 
addiction background is the increased infi ltration of 
a scar formatting ulcerative stroma with lympho-
cytes, plasmocytes with an admixture of neutrophil 
granulocytes and mast cells. In a granulation tissue 
of an ulcer wall in group of comparison cellular in-
fi ltration is more weak, neutrophils are single, lym-
phocytes and plasmocytes are prevailing. Here is 
fi nding the capillaries, set and unripe glands of the 
pseudopyloric type.

The hypersecretion reason, which found in part 
of the main group patients, is the parietal cell hy-
perplasia. It, allegedly, can be bound tone uroregu-
latory secretion mechanisms disturbance, probably 
taking place, as additional Exo–endogenic factor of 
opium narcotic infl uence. 

Thus, it is possible to assume, that in pathoge-
netic mechanisms of opium narcomania infl uence 
on the duodenal ulcer morphgenesis there is ele-
ments infl uence as an «aggression» and «protec-
tion» factors. However, they have expressed oppo-
site character.
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Purpose. To study fetal parotid salivary glands 
age features.

Materials and methods. Research is done on 
the material received from 40 fetuses (10–24 weeks 
of development) during 2012–2013, died in delivery 
rooms (maternity homes) of Arkhangelsk, delivery 
room and city hospital № 1 of Severodvinsk. Mate-
rial distribution according to age: 10 weeks of n = 2, 
13 weeks of n = 6, 14 weeks of n = 2, 16 weeks 
of n = 4, 17 weeks of n = 4, 18 weeks of n = 8, 
19 weeks of n = 2, 20 weeks of n = 4, 21 weeks of 
n = 4, 24th week of n = 4. The fetal death causes 
were particular conditions in the perinatal period 
(n = 70 %) and congenital anomalies (n = 30 %) 
were causes of fetuses death. The autopsy material 
was gathered within 24 hours after death and was 
fi xed within 24 hours in 10 % solution of neutral 
formalin. Macro- and microscopic preparation of 
separation of parotid salivary glands was carried 
out. The gland mass (mg), volume (cm3), length, 
width, thickness (mm), the area (mm2) were mea-
sured. Various forms of glands in its contour were 
studied. All stages were photographed by the Nikon 
D7000 Kit camera.

Results. In the pre-natal period the parotid 
gland is in a deep hollow behind a branch of the 
mandible, in retro mandibular fossa. The gland 
has a gray-yellow color similar in color of hypo-
dermic-fatty cellulose. In this age period gland 
form nearly corresponds to the walls of a bed and 
has an irregular form. There are variants of gland 
form: oval (32 %), triangular (13 %), quadrangular 
(9,6 %), prismatic (22,8 %), ellipsoid (9,6 %) and 
pyramidal (9,6 %). The volume of gland is variable. 
Average organ mass was 184,2 ± 128,31, volume 
0,2 ± 0,1, length 11,9 ± 4,22, width 7,6 ± 2,95, 
thickness 3,3 ± 1,34, area 91,2 ± 45,02. 

Conclusions. While studying age dynamics of 
body measuring values of fetal parotid glands, the 
dependence of weight, length of glands and head 
circumference of a fetus (Kruskala-Wallice’s cri-
terion 19,541 (9) 0,021; 20,219 (9) 0,017) from 
gestational age was revealed. When comparing the 
body measuring values of the right and left glands 
statistically signifi cant differences were not re-
vealed (p > 0,05). 

The work is submitted to the International Sci-
entifi c Conference «Topical issues of pediatrics and 
pediatric surgery», Mauritius, February, 17–24, 
2014, came to the editorial offi ce оn 27.01.2014.
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Simferopol, e-mail: tnu-fr@rambler.ru

Within the research of human adaptation to 
a change of permanent residence the assessment 
of migration impact on the migrants’ health and 
aerobic organism reserves is of special interest. 
According to modern concepts the fi gure of maxi-
mal oxygen consumption (MOC) is an objective 
characteristic of human aerobic capacity. How-
ever, direct measurement of this parameter is quite 
time-consuming and not expedient. Moreover, 
during the physical working capacity test «to re-
fusal» untrained people rarely reach the level of 
MOC and stop testing much earlier at the so-called 
symptom-limited MOC (SL-MOC). At the same 
time there are a number of methods that allow in-
directly and quite accurately determine this fi gure, 
for example, by calculating PWC170 test results. 
Therefore, the ratio of oxygen (O2) consumption 
speed at the level of individual maximum endur-
able testing capacity, i.e. SL-MOC, to calculated 
value of MOC may act as one of the characteristics 
of aerobic organism reserves. Obviously, the high-
er the index is, the higher the individual reserves 
and capabilities to achieve aerobic maximum are. 
In this context, the determined aim of this paper 
is to conduct a comparative analysis of organism 
aerobic reserves in groups of Crimean Tatars mi-
grated to the Crimea and the ones have been living 
there since birth.

The research involved 45 Crimean Tatars aged 
18–21. The fi rst group consisted of 24 people, born 
and residing in the Crimea, the second one com-
prised of the ones who migrated to the peninsula 
at least 15–20 years. Research methods include 
working capacity testing, spirography, Gas ana-
lyzer research. The results of the research showed 
that migrants’ organism aerobic reserves, accord-
ing to the ratio of MOC to SL-MOC, were more 
than 6 % (p < 0,05) reduced in comparison with 
the second group of examined. It is also interest-
ing to note that the actual values of SL-MOC and 
MOC was also 16 % (p < 0,05) and 8 % (p < 0,05) 
accordingly reduced. Thus, there is a reason to be-
lieve that the impact of migration negatively af-
fected aerobic reserves of examined. The results 
of the research can be further used in the diagnos-
tics of health and in the development of individual 
health-preserving technologies for people who 
have changed their residence.

The work is submitted to the International Sci-
entifi c Conference «Ecology and human health», 
Mauritius, February, 17–24, 2014, came to the edi-
torial offi ce оn 07.02.2014.
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IN MUSCLE TISSUE USING 
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The article discusses the results of studying re-
mote (non-invasive) control of oxygen tension in 
muscles of experimental animals using bioeffective 
pulse-frequency generator Neyroton-01 – a model 
of acoustic-electromagnetic continuum adapted to 
the impulse hypoxia of nerve cells. We suggest a 
hypothesis on the quantum mechanical (quantum 
theory of multiparticle and multielectron systems) 
nature of the «phenomenon of adaptation» encod-
ing in the system of neuron oscillators. It was estab-
lished that under the infl uence of the test technology, 
the level of pO2 in the muscles of experimental ani-
mals decreases prior to the onset of tissue hypoxia, 
and then, as part of the aftereffect, there is a signifi -
cant increase of pO2 up to the level of physiological 
hyperoxia, which, according to the literature, is a 
sign of adaptation. Therefore, we can assume that 
we found a new and effi cient method of forming 
the state of adaptation in the body other than the 
already known methods, such as high-altitude ac-
climatization, altitude-stepwise, barophysical and 
normobaric adaptations, exhausting physical ex-
ercises, etc. Results of this work suggest the real 
possibility of a non-invasive control of pO2 levels 
in body tissues, which may be important for health 
care, mountaineering, physical culture and sports, 
space missions, as well as for the creation of new 
bioeffective pulse-frequency generators.

As shown by long-term studies (M.T. Shaov, 
1981; O.V. Pshikova, M.T. Shaov, T.Sh. Khapazhev, 
1995; M.T. Shaov, O.V. Pshikova, Kh.M.Kaskulov, 
2002; O.V. Pshikova, I.S. Abazova, 2011), reduced 
frequency of impulse electrical activity (IEA) and 
increase in oxygen tension (pO2) in experimental 
animals are indicative of the adaptation of their ce-
rebral cortex nerve cells to impulse hypoxia caused 
by barophysiological appliances or high altitude 
conditions.

As a rule, the IEA frequency decreases from 
10,0 ± 0,43 to 5,17 ± 0,45 pulses/s on the average, 
whereas рО2 usually increases from 24,0 ± 1,40 to 
33,4 ± 2,20 mm Hg. This implies that the dynam-
ics of IEA and pO2 is carried out within the famous 
Synergetic rule of Verhulst, according to which, 
indicator fl uctuations (pO2 and IEA) must not ex-
ceed the level of their initial value by large values 
(I.A. Eryukhin, 2000).

In another series of experiments it was found 
that at low-frequency IEA (< 10 Hz), nerve cells ef-
fectively control the cardiac activity (Z.A. Shidov, 
O.V. Pshikova and others, 1995) and adaptive ca-
pacity (O.V. Pshikova, 1999) of experimental ani-
mals’ body: at normal (normoxic) frequency in the 
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range of 10,0 ± 0,43 Hz at height of 10 km (pressure 
chamber), ECG was recorded (4,30 beats / min) in 
only one animal out of seven, whereas at the adap-
tive frequency of IEA, making on the average 
5,17 ± 0,45 Hz, ECG was recorded (20 beats/min) 
in fi ve animals. Under the control of the low-fre-
quency IEA, the critical threshold of rats’ resistance 
to altitude (CTAR is an indicator of adaptive capac-
ity in animals) of nerve cells increased by 2,5 km 
(O.V. Pshikova, 1999).

The basis for this are information links under 
the laws of quantum mechanics of multiparticle and 
multielectron systems formed between oxygenated 
sessions of impulse hypoxia by the acousto-electro-
magnetic continuum of neuron and pO2 in the tis-
sues of the body.

Based on the results of these studies, with the 
aid of radio engineering (pulse technique) means 
and modern computer technologies, we created 
bioeffective pulse-frequency generators Neyro-
ton 01 and 02, which reproduce IEA frequencies 
adapted to neuron hypoxia and are able to remotely 
control physiological functions of the human body 
(M.T. Shaov, D.A. Khashkhozheva, O.V. Pshikova, 
2008; M.T. Shaov, O.V. Pshikova, Z.A. Shaova, 
2010), being in direct proportion to the oxygen re-
gime in cells and tissues. This is explained by the 
fact that deoxygenation (hypoxia) and oxygenation 
(hyperoxia) processes triggered by pulse hypoxia 
potentiate and perpetuate the «phenomenon of ad-
aptation» in oscillators (К+, Na+, Cl–, I–/I+, CO2, O2 
and ROS, RNA and others) of the neuron quantum 
fi eld. As a result, communications between the os-
cillators caused synchronized oscillations of elec-
tric, acoustic and electromagnetic signals, i.e. data 
carriers, to arise in the system of acoustic-electro-
magnetic continuum of a neural cell; these signals 
are characterized by their own frequencies and 
propagating waves. These questions relate to the 

fundamental problems of biophysics and the new 
quantum-wave physiology (M.T. Shaov, O.V. Pshi-
kova, 2010). Now, the fact that the low-frequency 
(< 10 Hz) IEA neuron oscillations are the transla-
tors of information about «the phenomenon of ad-
aptation» (M.T. Shaov, Kh.A. Kurdanov, O.V. Pshi-
kova, 2010) is of considerable interest; by means 
of these oscillations, we can create an imprinting 
technology for non-invasive management of physi-
ological processes in cells and tissues of the body.

However, it is known that oxygen tension is the 
most important indicator of the physiological state of 
individual cells and organ tissues (V.A. Berezovskiy, 
1975; M.T. Shaov, 1981). In this context, to fi nd out 
whether it is possible to remotely control the рО2 lev-
el by means of Neyroton technology, we conducted a 
series of studies on experimental animals.

Methods and objects. The gastrocnemius 
of a lake frog and Wistar white rats served as the 
object of study. Oxygen tension was recorded us-
ing high-speed highly sensitive polarograph by 
the method of pО2 level determination in cells of 
plants and animals proposed by M.T. Shaov (1968, 
1981). Polarographic platinum ultramicroelectrode 
was introduced into the target tissue using a special 
stereotactic technique. Animal’s body was exposed 
to low-frequency IEA model adapted to impulse hy-
poxia of Neyroton-01 neuron.

These experiments were performed on 50 frogs 
and 35 rats. The results of experiments were pro-
cessed using a conventional biometric method. 
Neyroton duration – 10 minutes, the distance to the 
animal – 2,5 meters. Since its frequencies are in the 
infrared range, Neyroton-01 infl uence can be ex-
tended to greater distances.

Results and discussion. The рО2 dynamics in 
the gastrocnemius muscle of experimental animals 
under the infl uence of Neyroton-01 is shown in 
Fig. 1. 

Fig. 1. pO2 level change in muscle in experimental animals under the infl uence of pulse-frequency generator 
«Neyroton-01»
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Fragments of differential oscillo- and po-
larograms of oxygen in the tissues are shown in 
Fig. 2 and 3. The background value of рО2 in the 
gastrocnemius muscle of the frog was equal to the 
average of 31,2 ± 1,10 mm Hg; in that of a rat – 
33,5 ± 1,07 mm Hg. Approximately the same data 
under the background conditions were obtained 
in the earlier studies (V.A. Berezovskiy, 1975; 
O.V. Pshikova, 1999 and others) during the regis-
tration of pO2 in the muscle tissue of intact frogs 
and albino rats.

Fig. 2. Polarogram of oxygen registered 
in the gastrocnemius muscle of the frog prior to 
the impact of «Neyroton-01»; height (h) 
is proportional to pO2, h = 5 cm

Fig. 3. Polarogram of oxygen registered in 
gastrocnemius muscle in frog after 10 minutes 
of exposure to «Neyroton-01», height (h) 
is proportional to pO2, h = 8,2 cm

Under the infl uence of Neyroton-01, there was 
a gradual (stepwise) decrease in рО2 level from 
31,2 ± 1,10 to 5,20 ± 1,11 mm Hg (р < 0,05) in the 
gastrocnemius muscle of the frog. The dynamics of 
pO2 in the gastrocnemius muscle of white rats was 
different: fi rst (at minute 4), there was a signifi cant 
drop from 33,5 ± 1,07 to 11,0 ± 1,16 mm Hg; at 
minute 6, 8 and 10, рО2 level stabilized – fl uctua-
tions occured within 0,5 mm Hg.

In conditions of the aftereffect (5 days after the 
experiment) pO2 level in muscle tissue signifi cantly 
increased: in frogs – from 31,2 ± 1,10 (background) 
up to 42,2 ± 1,11 mm Hg, in white rats – from 
33,5 ± 1,07 (background) to 39,8 ± 0,87 mm Hg. 
Such pO2 changes are indicative of an already 
formed state of adaptation.

Consequently, the frequencies of the model of 
acousto-electromagnetic properties of a nerve cell 
may carry the information about the «phenomenon 
of adaptation».

The рО2 level change in the muscle of experimen-
tal animals that were exposed to Neyroton-01 suggests 
that critical oxygen tension in living tissue depends 
on the animal’s position in the tree of evolution – for 
frogs, it is 5,20 ± 1,11 mm Hg, and for warm-blood-
ed animals (such as white rats) – 10–11 mm Hg. 
E.A. Kovalenko attached great importance to the defi -
nition of the critical level of pO2 in cells and tissues for 
solving important problems in the pathophysiology 
and general hypoxicology. Furthermore, as follows 
from the results of this study, the kinetics of pO2 can 
be indicators of adaptive reserve of an organism: the 
nature of рО2 reduction in the muscle of the lake frog 
is logical, since it (the frog) is able to adapt to impulse 
hypoxia and hyperoxia (hypoxia dominates in water, 
whereas hyperoxia is common on land). White rat on 
the land does not have such an opportunity, as it is con-
stantly exposed to ambient air that contains 145 mm 
Hg of рО2 (рО2 level for Nalchik). It is known that the 
constant factor cannot form a state of adaptation in the 
body at the molecular and cellular level (A.M. Gera-
simov, N.V. Delenyan, M.T. Shaov, 1998; O.V. Pshi-
kova, 1999). Apparently, for these reasons, the frog is 
able to quickly mobilize antihypoxic mechanisms and 
gradually reduce the level of pO2, whereas the white 
rat launches its protective mechanisms somewhat later. 

The overall direction of pO2 dynamics in «cell-
tissue» system is an increase of its level up to mod-
erate hyperoxic state with small (9–10 mm Hg) ex-
cess of the initial (normoxic) values. This sudden 
change in pO2 level is crucial, because in physio-
logical conditions of hyperoxia, the tissues activate 
ADS, i.e. antioxidant defense system (A.M. Gera-
simov, N.V. Delenyan, M.T. Shaov, 1998) and es-
tablish the oxygen regime in cells and tissues, under 
which the occurrence of diseases (cancer, hyperten-
sion, stroke, etc.) becomes almost unlikely, since 
the basis of their pathogenesis is hypoxia.

Thus, the results of these series of experiments 
suggest the actual possibility of remote (non-in-
vasive) control of pO2 level in tissues of the body, 
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which may have important implications for health 
care systems, physical education and sports, moun-
taneering, fl ights to the stratosphere and space, and 
creation of new areas of production in the fi eld 
of Instrument Engineering, such as the release of 
bioeffective pulse-frequency generators based on 
quantum wave properties of nerve cells.
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Coronary heart disease continuous to take the 
leading position in the world as the cause of death 
and early disablement of persons able to work, in 
spite of active introduction of modern methods of 
diagnostics and treatment. 

Now a days in the treatment of coronary heart 
disease actual problem is both surgical and endo-
vascular revascularization. Stents introduction with 
drug covering allows to show the priority of endo-
vascular surgery in the chose of the methods of the 
coronary artery passage restoration.

In spite of the endovascular surgery progress 
high percents of complication stays after percutane-
ous coronary angioplasty. 

The most often restenose of coronary arteries 
is takes place, which according to the statistics is 
developed during fi rst 6 month after percutaneous 
coronary angioplasty in 20–40 % of patients [1–3], 
and in complicated injuries of coronary arteries it 
reaches 60 % [4]. 

The aim of the research: the estimation of co-
agulative factors infl uence and factors of infl amma-
tion on the risk elevation of restenosis.

Materials and methods of the research. 
100 males of Karaganda region who unevened the 
procedure of stenting of coronary arteries in connec-
tion with acute myocardial infarction were examined.

Questionnaire of the patients was made pay-
ing attention to fi nding of risk factors of coronary 
heart disease: smoking, arterial hypertension and 
hereditary factors of cardiovascular pathology. Bio-
chemical fi ndings of lipid specter, coagulogramms, 
C-reactive protein and changing of throbocyte level 
were estimated.

All the patients were divided to two groups: 
50 persons each. The 1st group consisted the patients 
with restenosis of coronary arteries determined by 
coronarography during 1 year after stenting in con-
nection with the repeated episode of acute coronary 
syndrome; the 2nd group consisted with the patients 
without the signs of restenosis.

Results of research and their discussion. Ac-
cording to the questionnaire it was determined, that 
in the 1st group there were 44 % of smokers, but 
in the 2nd group the factor of smoking was only in 
17 %. Hereditary factors to coronary heart disease 
was higher in the 1st group (64 %) in comparison 
with the 2nd group (50 %). Special attention was 
payed to that the arterial hypertension was more of-
ten in the 1st group too (64 %). 

The signs of hypercoagulation were seen in 36 % 
in the 1st group, but in the 2nd group there were only 
20 % of cases. Moderate level of thrombocytosis 
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was seen in each 2nd patients of the 1st group and in 
each 4th patients of the 2nd group.

It necessary to mark that in the 1st group in 
100 % of patients the elevation of C-reactive protein 
was registrated. At the same time in the 2nd group no 
one case with signs of infl ammatory syndrome were 
marked by clinical and laboratory examinations. 

Conclusions
1. Clinico-biochemical prognostic factor of pos-

sible development of restenosis of coronary arteries 
may be the elevation of C-reactive protein, hyper-
cholesterinemia, hypertrigliceridemia, hyperlipopro-
teidemia and inclination to hypercoagulation. 

2. The elevation of thrombocyte level may also 
be possible factor, as intervation of thrombocyte ag-
gregation, including stenting zone. 

3. Marked clinical and laboratory damages are 
to be seen as indications for making of coronarogra-
phy for the diagnosis of possible restenosing.
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The research aims. Assessments of the lung 
function at opium consumers depending on intoxi-
cation duration. 

Material and research methods. There are 
observed 70 narcomaniacs consuming opium daily 
in a number of 2,0–3,0 grams. Middle age of opium 
narcomans was 26,5 years old. Depending on the 
narcotic consumption, duration the observed pa-
tients are distributed in two groups: I – 2–3 years 
lasting of intoxication, II – a narcotization within 
the 4–5 and more years. The control group was 
20 almost healthy men comparable on age. By the 
assessment of the lung function condition of the 
observed patients defi ned the following indicators: 
vital capacity (VC), forced vital capacity (FVC), 
forced exhalation volume for 1 Sec. (FEV1), Tiff-
no’s index (FEV1/FVC), the maximum exhala-

tion volume rates at the lung volumes 25, 50 and 
75 % of FVC (MEF25, MEF50, MEF75), average 
maximum expiratory fl ow at the lung capacities 
from 25 to 75 % of FVC, the peak expiratory fl ow 
(PEF). The lung function researched conducted on 
the spirography computer «Pneumos 300» of Car-
diette fi rm (Italy).

Research results. By the lung function analy-
sis of the I group changes from pulmonary volumes 
and capacities it isn’t found. So, VC in the I group 
was 98,4 ± 1,91 %, FVC – 102,35 ± 2,10 % that sig-
nifi cantly didn’t differ from the control group mea-
surements (99,6 ± 3,71 % and 103,1 ± 2,79 %). Air 
fl ow studying on a bronchial tree allowed to note 
that in the I group FEV1 decreased in 7,2 %, and 
Tiffno’s index – at 8,6 %. More signifi cant devia-
tions were outlined from MEF and MMEF refl ect-
ing of a bronchial tree proximal and distal depart-
ments permeability condition. 

So, in the I group is noted the MEF25 and 
MEF50 decrease on 12,8 % and 10,1 % (p < 0,05) 
though MEF75 decrease (on 5 %) didn’t differ 
from control measurement. MMEF25-75 were 
9,2 % lower, than at almost healthy (p < 0,05). 
PEF also decreased to 14 % (p < 0,05). When test-
ing with berotec for identifi cation of respiration 
mechanics disturbance by bronchi smooth muscles 
fi bers tonus increase of 69.2 % of the I group per-
sons tests was positive and at the other – negative. 
In other words, in most of the cases the obstruction 
was reversible.

The lung function analysis in the II group testi-
fi es about the progression of pulmonary ventilation 
disturbances. So, high-speed indicators are authen-
tically lowered: OFV1 on 16,1 %, Tiffno’s index – 
on 15,1 %. The bronchial permeability disturbances, 
mainly central respiratory tracts are confi rmed by 
more expressed decrease of MEF25 (77,5 ± 2,48 %) 
in the II group in comparison with a similar indica-
tor in the I group (102,9 ± 4,73). PEF decreases to 
81,4 ± 2,30 % (also to 84,7 ± 3,02 % in the I group). 
The special attention is drawn to the dynamic char-
acteristics decrease at the level of distal bronchi, 
making 11,3 % for MEF75 (p < 0,05) and 16,1 % 
for MEF50 (p < 0,001). At more long opium intoxi-
cation MMEF25-75 decreases by 9,5 % also. The 
VC and FVC in the II group tended to decrease, 
however the difference from comparing groups was 
not reliable. At observed patients of the II groups 
47,7 % a pharmacological test was positive, at 
50 % – negative, at 1 patient – paradoxical. 

Thus, in process of opium intoxication duration 
augmentation high-speed indicators of air fl ow on 
a bronchial tree are aggravated. The obstruction of 
the periphery respiratory tracts recorded the express 
progressing decrease of MEF50 and MEF75. With 
the augmentation of intoxication term the revers-
ible component of bronchial obstruction decreases. 
The diagnosed rejections of high-speed characteris-
tics of air fl ow a bronchial tree can be surveyed as 
an early (preclinical) stage of chronic obstructive
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illnesses of the lungs. In the other words the sys-
tematic narcotization within the 4–5 and more years 
should be regarded as a condition of prebronchitis.

The work is submitted to the International Sci-
entifi c Conference «Quality life of patients with 
different nosological forms», Mauritius, Febru-
ary, 17–24, 2014, came to the editorial offi ce оn 
27.01.2014.

THE OPIOMANIACS’ INFECTION WITH 
THE HEPATITIS VIRUSES B AND C 
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Bekmagambetova Z.B.

Karaganda State Medical University, Karaganda, 
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Patients with a narcomania are a group of high 
risk of hepatitis B (HBV) and hepatitis C (HCV) de-
velopment. They are consisting a peculiar tank for 
the diffusion of narcotic and virus epidemic [1]. The 
toxic infl uence of narcotic preparations, infection 
by hepatitis B and C viruses or their combination, 
of narcotics intravenous administration promotes 
pathological process in a liver. The hepatitis C vi-
rus has the highest chroniogenic potential and is the 
main reason of all groups of a chronic liver disease 
formation– chronic hepatitis, cirrhosis, hepatocel-
lular carcinoma [2]. 

Research aim is the assessment of hepatotropic 
viruses (B and C) infection degree in groups with 
high risk where fi nding injection narcomaniacs.

Materials and research methods. We are 
observed 113 narcomaniacs consuming opium in-
travenously in a number of 2,0–3,0 grams daily. 
Middle age of opiomaniacs is 24,6 ± 1,6 years old 
(from 19 to 39 years). The majority of observed 
were males (85,1 %), only 14,9 % – female.

It was used diagnostic immune enzyme test-
system. It is a set of the components the basis of 
which was recombinant antigens of the hepatitis C 
virus, corresponding to the HCV genome proteins 
coded sites. For identifi cation of a hepatitis B virus 
antibodies and antigens applied also a reagent set. 
The principle of it was consisted in the interaction 
of antibodies to HCV with the antigens immobi-
lized in the small cavities of a polystyrene tablet. 
Formation of an antigen antibody complex was dis-
covered by the serum immune enzyme conjugate 
which yielded primary positive results. Then re-
peatedly was checked in a confi rming test strip. The 
immune enzyme analysis, it was spent on a Sanoti 
Paster spectrophotometer.

Results and discussions. The analysis of HCV 
and HBV infection of frequency testifi es to their high 
prevalence among injection narcomaniacs: HВsAg – 
18 %, HВeAg-6 %, anti-HВcIgM – 17,6 %, anti-
HВe – 45 %, anti-HBs – 43 %, and anti-HВcIgG – 
19,6 %. It should be noted at the 6 % of narcomaniacs 
with chronic hepatitis was found anti-HВcIgM and 
HBsAg combination that testifi ed about the condi-

tion of HBV replication. Anti-HВcIgG is defi ned at 
the 19,6 % of narcomaniacs and it was criterion of the 
acute virus hepatitis transferring. Expressed frequen-
cy (45 %) anti-HBV at opium consumers excluded of 
HBV replication activity practically at a half of pa-
tients. Thus, it wasn’t excluded infected by a mutant 
form of a virus.

It is noted high HCV infection of the injection 
narcomaniacs. So, anti-HCV – positive observed 
patients appeared 83,1 %. Thus, the frequency of 
HCV depended on opium consumption, duration: at 
narcomaniacs lasting narcomania of 1 year – anti-
HCV – positivity is revealed at 33,3 %, with the 
term of opium intoxication 2–3 years – at 41,4 % 
and lasting 4–5 and more than years – at 83,9 %. 
There are data that the average duration of the 
chronic hepatitis C formation after an initial infec-
tion deviates from 10,0 ± 11,3 to 13,7 ± 10,9 years 
and in 20 years at 20 % of such patients develops 
cirrhosis and a hepatocellular carcinoma [3].

Thus, the special attention is deserved by the 
fact of high frequency of circulation of virus hepati-
tis B and C markers at narcomaniacs of young age, 
and extent of HCV infection directly depends on 
of a narcotization experience and is progressively 
enlarged in process of narcotic intoxication time 
elongation.
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NONSPECIFIC ULCERATIVE 
COLITIS IN COMBINATION WITH 

RHEUMATOID ARTHRITIS
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Introduction. Rheumatoid arthritis, in the 
structure of rheumatologic diseases, consists about 
the 10 % and is one of the most widespread in-
fl ammatory joint diseases. According to different 
authors mention [1] joints damage often meets at 
nonspecifi c ulcerative colitis, but a separate com-
bination of rheumatoid arthritis and nonspecifi c ul-
cerative colitis is rare. In our clinical case of the 
patient with long-term rheumatoid arthritis with 
the expressed joints deformation and full disability 
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were observed and in the subsequent at the patient 
nonspecifi c ulcerative colitis with its complications 
developed. 

Case description. Patient N. is 66 years old, 
hospitalized in the surgery department of № 1 city 
hospital of the Karaganda city from 23.09.2013 till 
09.10.2013 with the following diagnosis:

Nonspecifi c Ulcerative Colitis. Sigmoid colon 
phlegmon. Diffuse purulent peritonitis.

IHD. MI (2000, 2008). Aortic atherosclerosis. 
Arterial hypertension III degree, risk 4. Chronic 
Heart Failure I degree, Functional Class I.

Rheumatoid arthritis. Seropositive, late stage, 
I  stage of activity, with systemic manifestations 
(rheumatoid nodules and arthropathy). Functional 
Damage III degree.

Anemia I degree, on the background of rheu-
matoid arthritis and gastrointestinal pathology. DIC 
syndrome, IV stage.

Complaints: abdominal pains, meteorism, nau-
sea, repeated vomiting with the gastric contents, 
liquid stool, dryness in a mouth, weakness.

Anamnesis morbi: Within the last 8 years she 
noted pains at fi rst in knee joints with gradual tran-
sition to ankle joints. There were rheumatoid small 
nodules around the 4 years ago. Because of joint 
pains incidentally, she accepted nonsteroid anti-in-
fl ammatory drugs. The last deterioration within a day 
when for no apparent reason began abdominal pains. 
At once she didn’t ask for medical care, in dynamics 
pain began to grow. She accepted laxatives, without 
positive effect. Due to her condition deteriorated, she 
called «ambulance» and was hospitalized in the sur-
gical department of the 1st city hospital. 

Other anamnestic data: In 1996 she had a cho-
lecystectomy. In 2000 and 2008 she had myocardial 
infarction. Within 10 years she suffered from arte-
rial hypertension her BP was 180/110 mm Hg. She 
accepted hypotensive drugs by situation. 

The Allergic anamnesis isn’t burdened. 
Objective data: patient condition is heavy, be-

cause of pain and intoxication syndromes, and ac-
companying pathology. Her consciousness is ad-
equate. Integuments are usually colored. Peripheral 
lymph nodes aren’t increased. The thorax is correct 
form, participates in the breath act. On auscultation 
in the lungs is listened rigid breath on all fi elds, 
crepitations aren’t present. The respiratory rate is 
19 per min. Heart sounds are muffl ed, rhythm is 
correct. BP is 140/90 mm Hg, pulse is satisfactory 
properties, 90 beats per min. The tongue is dryish, 
has a white cover. The abdomen has the correct 
form, is evenly blown up. There is a postoperative 
scar without infl ammation signs in epigastria. On 
palpation abdomen is painfulness. On percussion: 
tympanic sound, the peristaltic movement is weak-
ened in all departments. The Blumberg’s symptom 
is positive. The liver isn’t increased. The spleen 
isn’t palpated. Gases don’t leave. The stool is ab-
sent. Pasternatsky symptom is negative from both 
sides. Urination is free, painless. 

Perrectum: The perianal area isn’t changed. 
The tonus of a sphincter is kept. Rectum walls over-
hang isn’t present. On glove excrement traces is 
usually colored. 

Laboratory diagnostic tests: in blood – leu-
kocytosis, ESR acceleration; in urine analyses – a 
moderate proteinuria; in coagulogram PTI is de-
creased (60 %), soluble fi brin monomer complexes 
are positive; in biochemical analyses – without 
changes; histologically intestines biopsy research 
showed – sharp erosive and ulcerative colitis with 
vessel thrombosis; on ECG – a sinus rhythm, HR 
is 80 per minute, electric axis is deviated to the left. 

Treatment: In clinic the patient received con-
servative treatment. On the conservative therapy 
background, abdominal pains are remained. There 
were peritonitis symptoms. She was operated. In-
tra operatively was found sigmoid colon phleg-
mon. It was made: left hemicolonectomy, with one 
opening colostomy, sanitation and drainage of an 
abdominal cavity.

In the postoperative period the patient was in 
reanimation department, received the appointed 
treatment: tramadol 2,0 IM, № 3; ceftriaxone 
1,0×3 times per day IV, № 4; glucose 5 % – 400,0, 
№ 4; 0,9 % physiological saline solution – 1200 l, 
№ 4; 1 % morphine solution – 1,0 IV, № 3, metro-
gyl 500 – 100,0 IV, № 4, dimedrol 1,0×1 per day 
IM, № 3; ketotop 2,0 IM, № 1; prednisolonum 60,0 
IV, № 4; humulin 4 UN IV; clexane 0,4 PC № 4, 
hemotransfusion 209,0 ml, № 122012110042061, 
290,0 ml, № 122062110044152. 

After condition stabilization the patient is trans-
ferred to surgical department where continued to re-
ceive the appointed treatment: 0.9 % physiological 
saline solution – 800,0 IV, № 11; xefocam 2,0 IM, 
№ 8; Glucose solution 5 % – 500 + potassium chlo-
ride 7,4 % – 20,0 + insulin 4UN IV, № 7; Amiclav 
1,2×3 times per day IM, № 11; metrogyl 100×2 times 
per day IV, № 10; fraxiparine 0,4 PC, № 11, mor-
phine 1,0 IM, № 2; fercayl 2,0 IM, № 11, tramadol 
2,0 IM, № 3, nexium 40 mg, № 3; Prednisolonum 
60,0 mg IV, № 9, bandagings, colostoma care. 

The postoperative period proceeded hard, due 
to accompanying pathology. 

On the 6th day of the postoperative period the 
control drainage is removed. Postoperative wound 
without infl ammation signs, healing by primary ten-
sion. Seams are removed. Colostoma functions. The 
patient independently eats, stool is regular through 
colostoma.

Patient’s condition at the moment of the hospi-
tal leaving: She is in a satisfactory condition on the 
further out-patient management. 

Discussion. Further treatment of this patient, 
fi rst of all, is connected with reconstructive opera-
tion. Use of immunosupressive therapy before new 
operation can call infectious complications. Only 
after the recovery operation, it is possible to speak 
about treatment, both nonspecifi c ulcer colitis, and 
rheumatoid arthritis. 
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According to some authors [2, 3] it is possible to 
use the following scheme of treatment: (sulfasalazine 
4–6 g per day, mesalazine 3–4,8 g per day) – per os 
and mesalazine 2–4 g per day per rectum or cortico-
steroids – Prednisolonum 20–30 mg per day or a hy-
drocortisone 125–250 mg per day in the form of ene-
mas. In the absence of effect Prednisolonum 1 mg on 
1 kg per day in combination with rectal introduction 
of corticosteroids and mesalazine (Prednisolonum 
20–30 mg per day or hydrocortisone 125–250 mg or 
mesalazine 2–4 g per day). 

Conclusions. Thus, treatment of this patient re-
mains in discussion and depends, fi rst of all, from 
the patient’s condition during the postoperative pe-
riod, from the progression of nonspecifi c ulcerative 
colitis and rheumatoid arthritis.
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The study of the pancreas in the process of 
ontogenesis is very important in connection with 
the increase of pathology among children and 
plenty of congenital anomalies. The purpose of re-

search – to reveal the peculiarities of the structure 
of the pancreas fetuses with congenital malforma-
tions organs and systems. The study was carry out 
on autopsy material (pancreas of 139 fetuses from 
16 to 40 weeks of growth). Causes of death 139 fe-
tuses were different conditions appearing in in the 
perinatal period (n = 91; 65,5 %) and congenital 
anomalies (n = 48; 34,5 %). Autopsy material was 
climbed in one day after death and fi xed in 10 % so-
lution of the neutral formalin. And then we carried 
out morphometry (measured mass of the pancreas 
(gr), examined versions of pancreas to its contour, 
determined the shape of the tail and head of the pan-
creas). Paraffi n blocks were prepared according to 
the standard technique, histological sections were 
stained with hematoxylin and eosin. Using ocular 
test systems we determined the following charac-
teristics: the volume of nuclei cells of the pancreas, 
nuclear-cytoplasmic index, specifi c gravity (Aai) 
of stroma, exocrine and endocrine components of 
gland, Aai of large islets. Were compared obtained 
data with mid latitude standards and the results of 
earlier studies. The data were statistically processed 
using SPSS software, version 19,0. The critical lev-
el of statistical signifi cance was accepted 0,05 (p).

Peculiarities of the structure of the pancreas fe-
tuses with congenital malformations of organs and 
systems can be considered: 

1. Prevalence of glands curved shape with cut 
tail and quadrangular head.

2. Dependence on the age of the mass of the 
pancreas, perimeter, length, volume and width in 
the area of head, body and tail, thickness in three 
departments (p = 0,0001).

3. Dependence on causes of death the form of 
segments in the head and body of a gland, specifi c 
density of organ, stroma (p = 0,0001)

The obtained data dictate the need for further 
detailed study of the morphology of the pancreas 
and its structural components depending on the 
cause of death of the fetus.

The work is submitted to the International Sci-
entifi c Conference «Modern Problems of Experi-
mental and Clinical Medicine», Thailand, Febru-
ary, 19–27, 2014, came to the editorial offi ce оn 
23.01.2014.
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SELENORGANIC COMPOUND 
1,5-DI-(M-NITROPHENYL)-3-SELENAPENTADION-1,5 EFFECT 

ON CLINICAL STRAINS OF PSEUDOMONAS AERUGINOSA
Rusetskaya N.Y., Borodulin V.B.

Saratov State Medical University n.a. V.I. Razumovsky, Saratov, e-mail: rusetskayanu@yandex.ru

In work was studied the action of selenorganic compound 1,5-di-(m-nitrophenyl)-3-selenapentadion-1,5 on 
clinical strains of Pseudomonas aeruginosa extracted from patients with suppurative complications of traumatology 
and orthopedic hospital. Incubation (30–150 minutes) of P. aeruginosa with 1,5-di-(m-nitrophenyl)-3-selenapenta-
dion-1,5 in concentration 0,01 mg/ml has led to inhibition of bacterial colonies growth on 34–57 %; 0,1 mg/ml – on 
70–99 % and 1 mg/ml – on 92–100 % in comparison with control. It is possible that antibacterial activity of the 
investigated compound is caused by the presence of lateral nitro-groups in its structure.

Keywords: selenium, selenorganic compound, Pseudomonas aeruginosa, antibacterial action

Now signifi cant amount bacterial strains, 
resistant to antibiotics of a wide spectrum of 
action are appeared. Therefore the synthesis 
of new antibacterial compounds and study-
ing of their action mechanisms are pressing 
question. Throughout several last years an-
timicrobic activity of organic compounds of 
selenium is established [3, 4, 8]. For example, 
selenorganic compound ebselen (2-phenyl-
1,2-benzisoselenazol-3(2H)-оn) possesses 
antimicrobic activity on Gram-positive and 
Gram-negative bacteria in low concentration 
(MIC = 0,2–1,5 mkg/ml) [1, 5, 6, 9]. Anti-
microbic activity of ebselen is comparable to 
activity of some nitrofuran compounds. It is 
known that antibacterial activity of nitrofuran-
derivatives is caused by nitro-group presence 
in their structure [2]. 

Besides, earlier it was informed about antimi-
crobic activity of selenorganic compounds 1,5-di-
phenyl-3-selenapentadion-1,5 (diacetophenonyl-
selenide – DAPS-25) and its derivatives on clinical 
strains of Pseudomonas aeruginosa [7].

The aim of the study: to analyze antimi-
crobial fctivity of selenorganic compound 1,5-
di – (m-nitrophenyl)-3-selenapentadion-1,5 
(nitro-derivative of DAPS-25) on clinical 
strains of Pseudomonas aeruginosa extracted 
from patients with suppurative complications 
of traumatology-orthopedic hospital. 

Materials and methods of research
In this work we used selenorganic compound 1,5-

di – (m-nitrophenyl)-3-selenapentadion-1,5, kindly given 
by a professor B.I. Drevko:

Experiment was carried out on 10 taxonomic identical 
clinical strains of Pseudomonas aeruginosa (P. aerugino-
sa) extracted from patients with suppurative complications 
which are on treatment in a traumatology and orthopedic 
hospital of the Saratov scientifi c research institute of trau-
matology and orthopedics Generic identifi cation of strains 
has carried out on the basis of studying phene. Bacteria had 
resistance to fi ve and more structural antibiotics. Suspen-
sion of bacteria prepared with use the turbidity standard 
of the State scientifi c research institute of standardization 
and the control of medical biological preparations n.a. 
L.A. Tarasevich, by consecutive cultivations to fi nal con-
centration of bacteria – 3·105 cells in 1 ml.

For investigation of antibacterial action we prepared 
4 dilutions of selenorganic compound in concentrations 
0,001–1 mg/ml. The mix of dimethylformamide (DMFA) 
in 0,9 % solution NaCl in the relation 1:10 is used as a sol-
vent. Aliquot of 100 μl of fi nal suspension of microorgan-
isms was added in test tubes with diluted compound and 
incubated for 30, 60, 90, 120 and 150 minutes at a room 
temperature. As the control group used the same quanti-
ties of bacterial suspension dissolved in similar propor-
tions with the solvent (DMFA in 0,9 % solution NaCl) 
and incubated for the same time interval. Then aliquot of 
100 μl of bacterial suspensions from each test tube inocu-
lated and spread on nutrient meat-peptonic agar which 
was incubated for 24 hours at 37 °С. Counting of colonies 
was made next day.

Statistical analysis of fi nding carried out by means of 
software package Statistica 6.0. We checked hypotheses 
about a kind of distributions (Shapiro-Wilk’s criterion). A 
lot of fi ndings did not fi t of distribution law. For compari-
son of values the U-Mann-Whitney’s criterion, Z – Fisher’s 
criterion and a p-value were determined. A critical signifi -
cance of p-value in this research accepted equal 0,05.

Results of research and their discussion
The results depicted in Table 1 show strong 

activity of selenorganic compound 1,5-di – (m-
nitrophenyl)-3-selenapentadion-1,5 against 
clinical strains of P. aeruginosa. This com-
pound in concentration 0,01 mg/ml inhibited 
the bacterial colonies growth on 34 % (30 min-
utes), 38 % (60 minutes), 51 % (90 minutes), 
36 % (120 minutes) (р < 0,001) and 57 % 
(150 minutes) correspondingly (р < 0,05) in 
comparison with the control.

The compound in concentration 0,1 mg/ml
has led to inhibition of bacterial colonies 
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growth on 70 % (30 minutes), 73 % (60 min-
utes), 82 % (90 minutes), 92 % (120 minutes) 
and 99 % (150 minutes) (р < 0,001) corre-
spondingly in comparison with the control.

The compound 1,5-di-(m-nitrophenyl)-
3-selenapentadion-1,5 in concentration 1 mg/ml 
demonstrated the greatest antibacterial activ-
ity. The incubation of P. aeruginosa with this 

compound in concentration 1 mg/ml during 
30, 60 and 90 minutes led to reduction of bac-
terial colonies quantity on 92, 93 and 99 % 
correspondingly in comparison with control 
(р < 0,001). The growth of bacterial colo-
nies was inhibited completely after 120 and 
150 minutes incubation of P. aeruginosa with 
1,5-di-(m-nitrophenyl)-3-selenapentadion-1,5.

Table 1
Antibacterial effect of 1,5-di – (m-nitrophenyl)-3-selenapentadion-1,5 

on clinical strains of Pseudomonas aeruginosa

The quantity of colonies on nutrient agar

Control group Experimental groups, concentration of compound, mg/ml
1 0,1 0,01 0,001

Ti
m

e 
of

 in
cu

ba
tio

n,
 m

in
ut

es

30 1002 (967; 1107)
83(67; 178)
Zk = 3,77; 

pk = 0,000157

298(256; 348)
Zk = 3,77; 

pk = 0,000157

661(563; 781)
Zk = 3,55; 

pk = 0,000377

975(896; 1176)
Zk = 0,22; 

pk = 0,227206

60 1034 (867; 1143)
76(43; 153)
Zk = 3,77; 

pk = 0,000157

278(229; 395)
Zk = 3,77; 

pk = 0,000157

641(508; 765)
Zk = 3,36; 

pk = 0,000765

1016(947; 1078)
Zk = 0,30; 

pk = 0,762369

90 947 (805; 993)
9(0; 81)

Zk = 3,77; 
pk = 0,000157

170(104; 197)
Zk = 3,77; 

pk = 0,000157

462(405; 765)
Zk = 2,94; 

pk = 0,003197

894(856; 956)
Zk = 0,68; 

pk = 0,496292

12
0 977 (894; 1171)

0(0; 0)
Zk = 3,77; 

pk = 0,000157

74(27; 183)
Zk = 3,77; 

pk = 0,000157

627(408; 680)
Zk = 3,77; 

pk = 0,000157

762(654; 905)
Zk = 2,60; 

pk = 0,009109

15
0 885 (764; 937)

0(0; 0)
Zk = 3,77; 

pk = 0,000157

6(0; 81)
Zk = 3,77; 

pk = 0,000157

378(128; 645)
Zk = 3,25; 

pk = 0,001152

803(549; 874)
Zk = 1,51; 

pk = 0,130571

N o t e s :  In each case is given median value, lower and top quartiles (25; 75 %). Zk, pk – differences 
in comparison with control group.

Thus, selenorganic compound 1,5-
di – (m-nitrophenyl)-3-selenapentadion-1,5 
in concentrations 0,01–1 mg/ml demon-
strated strong activity on clinical strains of 
P. aeruginosa. However low concentration 
0,001 mg/ml of this compound slightly de-
creased bacterial colonies quantity (on 22 % 
after incubation 120 minutes). At other incuba-
tion time intervals it was not observed authen-
tic antibacterial effect of the compound. 

Finally, we assume that compound action 
is caused by presence of two nitro-groups in 
its structure. It allows drawing an analogy with 
antibacterial action of nitrofurans. It is known, 
that nitrofurans get antibacterial activity after 
reduction of nitro-groups by fl avin-dependent 
nitro-reductases, localized in bacteria, protozoa 

and tissues of organism. Intermediate products 
of consecutive one-or two-electronic stages of 
reduction are highly reactive, especially nitro-
radical anion, thanks to which nitrofurans get 
antibacterial activity [2].

In this connection, it is possible to as-
sume, that antibacterial activity of 1,5-di – 
(m-nitrophenyl)-3-selenapentandion-1,5 is 
caused the presence in its structure of two nitro-
groups which, being treated by bacterial enzymes 
action, show the cytotoxic activity concerning 
clinical strains of Pseudomonas aeruginosa.

Conclusion. Findings allow suggest-
ing the perspectives of using of 1,5-di – 
(m-nitrophenyl)-3-selenapentandion-1,5 as an-
tibacterial compound against antibiotic-resistant 
bacterial strains of Pseudomonas aeruginosa.
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CEREBELLUM INBRED ALBINO RATS 
DURING EARLY ONTOGENY
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Medical University, Ministry of Health of Ukraine 
in the framework of research project: Department 
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The author is responsible for the investigation of 
the central nervous system.

Introduction. In studies of age-related changes 
of physiological systems of the human body in re-
cent years there has been increased interest in the 
earliest stages of postnatal ontogenesis. This is due 
to several reasons, medical and social nature: de-
mography, ecology and, above all, children with a 
history of fertility status – prematurity, functional 
immaturity, congenital disorders of physiological 
systems of various origins (genetic, infectious, etc.).

The object of research at the preclinical stage 
are laboratory animals, and in many cases – these 
white rats. 

According to the physiological state of the 
newborn animals white rats are immature (im-
maturantnym) [3–5]. Man under normal harboring 
also born immature. According to the degree of 
immaturity of newborn baby rat closer to prema-
ture babies. However, just one month accelerated 
development of the animal becomes an indepen-
dent individual. In humans, the longest period of 
immaturity of all mammals [1, 2]. However, both 
infants – a child, and the experimental animal char-
acterized by incomplete formation – maturation of 
the central nervous system at the stage of embry-
onic development [4]. The most immature at birth, 
even in normal children are matured by the cere-
bellum and the cerebral cortex [7]. In connection 
with this motor activity is characterized by their 
lack of spontaneity and coordination. Premature 
infants have low physical activity, muscular hypo-
tonia, hyporefl exia, tremors, ocular nystagmus. If 
these features are characterized by three weeks old, 
we can assume the presence of diseases associated 
with the pathology of the nervous system. [6]. The 
newborn albino rats on the overall assessment of 
the development there is a signifi cant incomplete-
ness: they blind, outer does not open the ear, they 
do not detect elements of motor activity.

Objective: to study the morphological features 
of the development of the cerebellum inbred albino 
rats during early ontogeny. 

Material and methods. Observations carried 
out in 10 broads of albino rats born to 10 female and 
3 male rats of the same species in individual cage. 
Each broads of 9 to 12 rats. Total number of animals 
in the experiment was 98. The animals were kept 
under standard vivarium conditions KhNMU.

Methods: morphometric, time-study, macro-
scopic-microscopic, gistotopographical, histologi-
cal (hematoxylin and eosin, by Niss’l), statistical.

Results and discussion. The animals were di-
vided into two groups be called «observation» and 
«morphological» where the object of study is the 
brain and the cerebellum of the white rat during ear-
ly ontogeny. In the «observation» group consisted 
of rats in an amount of 14. In the «morphological» 
group consisted of rats in an amount of 84. The re-
search work was divided into two phases. At the 
fi rst stage monitors and time-study of development 
of motor activity of albino rats from the fi rst day 
and during the fi rst month of postnatal life, as de-
termined by body weight and linear dimensions of 
rats. At the second stage of the work we measured 
morphometric parameters of the brain and cerebel-
lum (their linear dimensions, mass determination). 
Weigh conducted twice daily (9:00 and 19:00).To 
determine the linear dimensions of the body of a 
white rat baby laid out on graph paper and it marks 
the point of the distance from tip of nose to tip of 
tail rectifi ed. Extracted whole brain was laid out on 
a square cut fi lter paper (pre-weighed on an ana-
lytical balance), and organs were weighed on the 
same scale. Brain moved on graph paper laid on 
her ruler with a scale of 1 mm. and photographed 
with a digital camera to visualize the actual size of 
the body in the photo. Linear dimensions (length, 
width, height) of the whole brain and cerebellum 
were measured electronic caliper – Miol accuracy 
of 0,01 mm. After measurement of the brain as a 
whole, separated from the cerebellum and brain 
stem was carried out to weigh it and determine lin-
ear dimensions. This study shows that during the 
entire period of observation weight of growing 
animals increased relatively evenly. By day 22, it 
increased almost 4 times as compared to newborn 
animals. Linear dimensions of the body of rats 
also grew about the same rate during most of the 
observation period, excluding the time between 7 
and 9 in the afternoon, where there was an accel-
erated growth rate. Studying the increase in brain 
mass in growing animals have shown that the most 
intense of his growth was 7 to 12 days of postna-
tal life albino rats. By day 22, this index increased 
2,6 times compared with newborn animals. At the 
same time the mass of the cerebellum increased 
with relatively equal rate throughout the period of 
observation. By day 22 the mass of the cerebellum 
increased 3,5 times compared with newborn ani-
mals. By evaluating the results of changes in brain 
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size in growing animals we have found that 3 to 5 
days there was an increase growth of the brain, oth-
er days the rate of increase of this index remained 
approximately the same. Also no signifi cant chang-
es were identifi ed based on the weight of the cer-
ebellum on the weight of the brain during the fi rst 
22 days of life compared with newborn animals. 
This may indicate that 22 days of postnatal life, the 
growth rate as the brain and cerebellum of albino 
rats are high and close to the growth rate. However, 
by day 22 of their mass ratios remain at the level 
of indicators of newborn animals. Evaluating the 
development of the structural organization of the 
cerebellum according gistotopographical sections, 
it has been found that folding of the fi rst signs ap-
pear on day 3, the development in the central part of 
the cerebellum, and then the process of forming the 
lobes extend to the caudal part. By 9–12 day in the 
rostral part is also detected the presence of lobules. 
By day 22 rat cerebellar development suffi ciently 
formed 10 portions, which are characteristic of the 
cerebellum of these animals in a mature state. 

Conclusions 
We studied the morphological features of cer-

ebellar development inbred albino rats during early 
ontogeny. 

1. During the fi rst 22 days of postnatal life, in-
bred albino rat brain mass growth rate increased from 
7 to 12 days, and the weight of the cerebellum is 
stored uniformly throughout the observation period. 

2. By day 22, the relative weight of the brain 
and cerebellum remains at level of newborn ani-
mals, and the forming of the folding of the cerebel-
lar cortex is fi nished. 

3. Found that by day 22 a mature state of motor 
activity reached characteristic of this type of animal.

We studied the morphological features of the 
development of the cerebellum inbred white rats 
during early ontogenesis. The observations were 
made in 10 broods white rats were born to 10 fe-
male and 3 male rats of the same species in individ-
ual cells. Each broad there was from 9 to 12 pups. 
The total number of animals in the experiment was 
98. Number of techniques were used: morphomet-

ric, time studying, macro-microscopic, histotopo-
grafi cal, histological (hematoxylin and eosin stain, 
by Nissl), statistical. In studies of age changes of 
the physiological systems of the human body in re-
cent years there has been increased interest in the 
earliest stages of postnatal ontogenesis. We found 
that during the fi rst 22 days of postnatal life, brain 
mass inbred white rat growth rate increased from 
7 to 12 days, and the masses of the cerebellum re-
mains same throughout the observation period. By 
the 22nd day of the relative weight of the brain 
and cerebellum remains at indicators of newborn 
animals and fi nishes the forming of the folding of 
the cerebellar cortex. It found that mature state of 
physical activity, which characteristic for this type 
of animals, is reached by 22 day. 
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This paper presents a simulation approach to modeling the copolymerization processes. For its realization, we 
used the method proposed by the American physicist Gillespie. Mentioned algorithm considered for the example of 
emulsion copolymerization of butadiene with styrene. 
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The production of polymeric materials oc-
cupies one of the leading positions in today’s 
chemical industry. The production of poly-
meric products relies on the process of repeat-
ed addition of monomer molecules to the ac-
tive sites of a growing chain. If two or more 
monomers are used as starting compounds, the 
process is referred to as copolymerization. In 
particular, synthetic rubber is produced by this 
mechanism. In view of the fast development 
of computers and extensive industrial use of 
polymerization processes, the issues of their 
mathematical simulation are of current inter-
est. Building a mathematical model allows one 
not only to predict the properties of a product 
but also optimize the production process [1].

In describing the mathematical model of 
the copolymerization processes of under the 
understanding of chemical characteristics of 
conventionally are two approaches: kinetic 
and statistical. Kinetic approach is classical in 
solving problems of chemical kinetics and has 
successfully established itself not only in the 
study of physical and chemical phenomena, 
but also in the optimization of technological 
processes in the chemical industry. The basis of 
this method is the preparation and the numeri-
cal solution of kinetic equations for the con-
centrations of all types of particles involved in 
the process. These equations are derived from 
the conditions of the material balance for each 
component reactions involving the law of mass 
action, which determines the rate of formation 
and disappearance of this component.

As the number of monomer molecules can 
reach tens of thousands, the kinetic scheme, 
which includes all the main reaction occurring 
in the system is reduced to an almost infi nite 
system of differential equations. Directly to 
solve such a system is not possible, so when 
you write the model equations, it is converted 
to moments of the molecular weight distribu-
tion [2]. Using such a simplifi cation of the 
system allows us to calculate the average mo-
lecular characteristics of the resulting product 
[4], as well as under conditions of uncertainty 
of the rate constants of some elementary reac-
tions successfully formulate and solve the in-

verse problem [3]. However, to get the picture 
changes the molecular weight distribution and 
study the composition of the product obtained 
in this approach is no longer possible.

A statistical approach based on the fact that 
the set of polymer molecules in a given sample 
it explicitly assigned a statistically equivalent 
set of realizations of a random process. That is, 
each molecule explicitly or implicitly treated 
as a separate realization of specifi c random 
process conditioned movement along the poly-
mer molecules, and the probability of this re-
alization is considered appropriate to her equal 
share of all the other molecules in the reaction 
system.

For realization a simulation modeling ap-
proach copolymerization process we apply 
the method proposed in 1977 by the American 
physicist Gillespie [4]. Describe the algorithm 
of the following sequence of steps.

1. For build a model of butadiene-styrene 
copolymerization, let us assume that the re-
activity of the active center at the end of a 
growing chain is determined by the nature of 
the terminal unit. Then the kinetic scheme of 
butadiene-styrene copolymerization can be de-
scribed by the following steps:

initiator decay

initiation of active centers

chain growth

chain transfer 

chain termination by disproportionation

chain termination by recombination

where ; M1, M2 are the monomers of 
the fi rst and second type; Pn,m and Qn,m are the 
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active and inactive polymer chains with length 
m + n, comprising m units of the M1 monomer 
and n units of the M2 monomer, respectively; ki, 
kp, kreg, kd, kr are the reaction rate constants of 
initiation, growth, chain propagation, dispro-
portionation, and recombination elementary 
stages, respectively; A(β) = {1, if β = 1; else 0}; 
B(β) = {1, if β = 2; else 0}.

2. Transform the experimental rate con-
stant of elementary reactions to stochastic rate 
constants according to the following equations:

 for fi rst order reactions;

 for bimolecular reactions be-

tween different species (V is the reaction vol-
ume, NA is the Avogadro’s number).

3. Then calculate the reaction rate for every 
reaction according to the equation:
   (1)
where  is the rate constant of the i-th reaction 
in which reagents A and B participate; XA, XB 
are the numbers of reagent’s molecules.

The total reaction rate is then calculated as 
the summation of the individual reaction rates:
   (2)
where n is the number of elementary reactions 
forming kinetic scheme of the copolymeriza-
tion process.

4. Then the probability of any reaction tak-
ing place at a given time is calculated by the 
following equation:

     (3)

It is apparent that . 
5. Generate a random number r uniformly 

distributed between 0 and 1 and pick up such 
value k that the inequality took place:

   (4)

Consequently, reaction under an index k 
has to result from an imitating choice.

6. Continuing reasoning similarly we will 
build all scheme of carrying out reaction.

Algorithm has been tested for the pro-
cess conditions emulsion copolymerization of 
butadiene and styrene. The obtained number-
average and mass-average molecular masses 
showed a satisfactory agreement with the re-
sults from the kinetic model of the process.
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Identifi cation of a mathematical model of the reduced scheme of α-methylstyrene dimerization reaction has 
been held. The constants of rate stages and the values of activation energies have been defi ned. The obtained kinetic 
parameters allow to describe the dynamics of concentrations of target substances reaction scheme of a smaller 
dimension.
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Kinetic models based on the detailed 
mechanisms of complex chemical reactions, 
represent a systems of differential equations. 
In these systems the number of the unknowns 
equals the number of substances involved 
in the reaction. Hypothetical schemes of 
complex chemical reactions contain a large 
number of substances and reactions between 
them. However, direct measurement is avail-
able only for some of these substances. Pre-
cise description of the behavior of only a few 
substances are required for the analysis of the 
reaction mechanism. In this connection there 
is a need to replace an original system with 
a system of a smaller dimension, preserving 
the dynamics of concentrations of the select-
ed substances. As a result of the reduction of 
the kinetic mechanism of the reaction scheme 
there would be defi ned by an equivalent 

scheme containing less substances and stages 
than an original one. Therefore, the construc-
tion of mathematical models of reduced reac-
tion schemes results in solving the problem of 
an identifi cation of a mathematical model of 
the reaction, i.e, solving the inverse problem 
of chemical kinetics.

Kinetic model of the reduced scheme 
of α-methylstyrene dimerization reaction

Let’s construct the kinetic model of the re-
duced scheme of α-methylstyrene dimerization 
reaction. The products of this reaction (the lin-
ear and cyclic dimers) have been in practical 
use as plasticizers, polymer modifi ers, rubber 
in the manufacture of synthetic lubricants, etc. 
A number of chemical reactions describing the 
same reaction, and the corresponding kinetic 
equations are as like [1]:

                           (1)

where the following designations were en-
tered X1 – α-methylstyrene; X2 – α-dimer; 
X3 – β- dimer; X4 – cyclic dimer; X5 – tri-
mers, where ωi(t, x) – velocity of the i-th stage 
(kmol/(m3·h)) (i = 1,…,9); C = (C1, …, C5) – 
vector of concentration of the components 
(kmol/m3); k = (k1,…,k12) – vector of kinetic 
rate constants of the j-th reaction (m3/(kmol·h))
(j = 1, …, 12). 

The values of the kinetic constants and 
activation energies are shown in Table 1. The 
rate constant of the j-th reaction is calculated 
with the use of the selected basic temperature 
Tbase = 373 K defi ned by the formula 
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Table 1 
Kinetic parameters of the process of α-methylstyrene dimerization 

in the presence of a catalyst NaHY of at a temperature 373 K

Number ki(373 К), m3/(kgcat∙h) Ei, kJ/mol Number ki(373 К), m3/(kgcat∙h) Ei, kJ/mol
1 61,357 196 7 0,019308 247
2 8,9534 263 8 41,556 194
3 7,7916 259 9 0,03662 115
4 1,1693 238 10 0,04547 279
5 0,11922 275 11 0,0995 204
6 0,12041 127 12 0,05132 138

Kinetic model of α-methylstyrene dimer-
ization with the changes in the number of 
moles in the course of a chemical reaction is 
a system [1]:

    

with initial conditions: , i = 1, ..., 
5, N(0) = 1, where xi – concentration of i-th 
component (mole fraction); N = C/C0 – con-
centration of i-th component (mole fraction); 
С0 – initial total concentration of reactants 
(kmol/m3); (νik) – matrix of stoichiometric co-
effi cients, Wj = ωj/C0 – values of the chemical 
reaction rate (j = 1,..,9) (1/h).

The reduced scheme of this reaction, ob-
tained in [2, 3] based on the combined algo-
rithm of reduction of the reaction scheme in 
the time and temperature range of the reaction 
course, and its kinetic equations have the fol-
lowing form:

                      (2)

where C = (C1, C2, C3, C4) – vector of concentra-
tion of components, k = (k1, …, k9) – vector of 
kinetic rate constants of the reaction stages (2).

Solution of the inverse kinetic problem 
for the reduced reaction scheme

An inverse kinetic problem is a problem of 
minimizing the functional deviations between 
the calculated and experimental data:

  (3)

where  – calculated and experimental 
values for substances respectively; l – number 
of measurements; n – number of substances.

To solve the problem of identifi cation of 
a mathematical model of the reduced reaction 

scheme it is necessary to calculate the values of 
kinetic constants k0j, minimizing the functional 
(3), and the values of activation energies Ej.

With the application of the algorithm for 
solving the inverse problem of chemical kinet-
ics, constructed in [2] on the basis of Hooke-
Jeeves’ method, kinetic parameters of the re-
duced scheme of α-methylstyrene dimerization 
reaction have been calculated (Table 2).

Results and Discussion 
As a result of solving the inverse kinetic 

problem the values of activation energies Ej 
and kinetic constants k0j (j = 1, …, 9) for the 
reduced scheme of α-methylstyrene dimer-
ization reaction have been calculated. On the 
basis of the obtained values a direct kinetic 
problem has been solved. The relative differ-
ence between the calculated and experimen-
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tal values of the concentration of substances 
has been more than 11 %, which is within the 
measurement error in the experiment. The re-
duction of the reaction scheme (1) has not 
changed the overall dynamics of changes in 
the concentrations of substances with time. 
Relative error vectors concentrations of sub-
stances X1, X2, X3, X4 for the reduced scheme 
of α-methylstyrene dimerization reaction 
amounted: δ(x′1) = 1,35 %, δ(x′2) = 1,68 %, 

δ(x′3) = 10,24 %, δ(x′4) = 7,93 %. This shows 
that the accuracy of the description of the dy-
namics of concentrations of target substances 
of the reduced scheme of α-methylstyrene di-
merization reaction is within the error limits of 
quantitative analysis. Therefore, the reduced 
scheme of α-methylstyrene dimerization reac-
tion (2) can be used to solve other problems 
based on the analysis of the kinetic model of 
the reaction scheme.

Table 2 
Kinetic parameters of the reduced scheme of α-methylstyrene dimerization reaction 

in the presence of a catalyst NaHY at a temperature of 373 K

Number ki(373 К), m3/(kgcat∙h) Ei, kJ/mol Number ki(373 К), m3/(kgcat∙h) Ei, kJ/mol

1 62,788 197,6 6 0,70168 320,9
2 6,037 231,4 7 0,00121 301,3
3 9,055 263,3 8 0,00847 242,4
4 1,092 311,9 9 0,00468 184,0
5 0,0012 573,3
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ANALYSING SALES VOLUME OF INSULIN-CONTAINING MEDICATIONS
Aripov S.T., Saidov S.A., Zainutdinov K.S.
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Sugar diabetes is an actual problem, and its solution depends on numerous factors. Provision of insulin-con-
taining medications to patients with sugar diabetes on affordable prices is among these factors. Volume and structure 
of insulin-containing preparations that are present at domestic pharmaceutical market has been studied. Analysis of 
the data according to sales volume has been carried out. «Insultard» that includes insulin groups of moderate impact 
duration, occupies the leading position among all insulin and insulioid medications of this group. The sales share 
of this group equaled 66,6 % according to the total medication sales. The data of insulinoid import by distributing 
companies has been carried out, and their place and signifi cance in the area of providing population with insulin-
containing preparations has been defi ned.

Keywords: sugar diabetes, insulin, medications, distributor, pharmaceutical market 

Search for methods of rational usage 
of medications is extremely actual for the 
healthcare of a country. Rational management 
of medications, used for treating sugar diabe-
tes, has a special social signifi cance for the 
population [1]. 

Sugar diabetes, regardless of all efforts 
by scientists and doctors of all world and also 
enormous fi nancial costs on carrying out re-
searches and development of effi cient methods 
of treatment, still remains an urgent and, in its 
origin, unsolved problem [2].

During recent decades the problem of SD 
with its early complications has obtained an 
epidemic nature in economically-developed 
countries, and also great social-economic sig-
nifi cance due to the high disease, disability, 
and death rate in the most active age [3]. 

From the point of pharma-economic analy-
sis, SD is a high-cost nosology for both patient 
and a state. In order to calculate fi nancial losses 
of the state, one should embrace all possible 
expenses for diagnostics, treatment, prevention 
of complications. The set classifi cation of SD 
is directly linked to sugar contents in blood. SD 
of the fi rst type (SD-1) is linked to an absolute 

insulin defi cit and usually developed among 
young patients (under 40). The origin of SD of 
the second type (SD-2) lies in decrease in sen-
sitivity of peripheric tissues to insulin in com-
bination with a decrease in insulin secretion by 
beta-cells of pancreatic gland. Normally, it is 
spread among patients of older age [4]. 

Treating patients with SD is carried out 
according to treatment standards, accepted in 
Republic Uzbekistan. Insulin-containing medi-
cations (ICM) are included into standards of 
treating SD-1. 

Research goal: studying volume and struc-
ture of ICM supply at pharmaceutical market 
of Republic Uzbekistan. Possibilities, provided 
by modern statistics allow us to use greater tar-
get groups in our analysis. In our case we have 
used registered ICM, used in treating SD-1 as 
such group. Analytic data of the base «Drug 
Audit 2013» for the period 2008-2012 has been 
used in the research. The analysis of this data 
has been carried out via means of table editor 
Microsoft Excel.

Table 1 uses results of the statistic selec-
tion with indication of medication group, trade 
marks, and sale sums for the period 2008–2012.

Table 1
General characteristic of medications, used for SD-1 

and their sales volume for the period 2008–2012

Trade marks Annual sales volume, USD.
2008 2009 2010 2011 2012

1 2 3 4 5 6
Group «Insulins of ultrashort impact»
Novorapid Penfi l 0 0 0 7 875,00 5 250,00
Humalog 1 064,00 0 0 4 266,50 0
Apidra 0 0 0 0 0
Total per group: 1 064,00 0 0 12 141,50 5 250,00
Group «Insulins of short impact»
Humulin regular 852 788,40 0 0 30 727,20 18 115,00
Insuman rapid 0 11 583,00 0 0 0
Actrapid 1 147 980,00 0 0 98 400,00 450 183,25
Actrapid penfi ll 87 500,00 0 17 500,00 20 040,00 44 255,00
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1 2 3 4 5 6
Vosulin R 64 907,80 0 0 0
Gensulin R 47 400,00 204 280,00 1 731 051,74 213 360,00 25 000,00
Gansulin R 13 000,00 0 0 0 59 400,00
Zhuslin R 0 0 0 0 0
Monoinsulin CR 0 0 0 0 0
Total per group: 2 213 576,20 215 863,00 1 748 551,74 362 527,20 596 923,25
Group «Insulins of moderate impact duration»
Zhuslin N 0 0 0 0 0
Vosulin N 101 080,00 0 0 0 0
Gansulin N 13 000,00 0 0 0 59 400,00
Gensulin N 19 260,00 255 884,00 3 466 244,10 305 040,00 25 000,00
Insulatard 1 704 480,00 0 0 118 080,00 3 326 330,00
Insulatard Penfi ll 87 500,00 0 25 000,00 50 100,00 58 450,00
Insuman Bazal 0 41 504,40 0 0 0
Protamin-insulinCS 0 0 0 0 0
Humulin NPH 1 674 964,00 0 0 59 133,40 56 110,00
Total per group: 3 600 284,00 297 388,40 3 471 244,10 532 353,40 3 525 290,00
Group «Insulin of long impact»
Levemir Penfi ll 0 0 0 10 500,00 10 500,00
Lantus 41 276,40 101 244,00 210 198,12 364 478,40 211 215,00
Total per group: 41 276,40 101 244,00 210 198,12 374 978,40 221 715,00
Group «insulin combinations»
Novo mix 30 penfi ll 0 0 0 7 875,00 5 250,00
Mixtard 30 penfi ll 87 500,00 0 25 000,00 33 400,00 66 800,00
Humulin M3 326 284,00 0 0 79 520,00 56 110,00
Vosulin 30/70 245 115,70 0 0 0 0
Gansulin 30 R 13000,00 0 0 0 118 800,00
Gensulin M10 0 0 0 0 0
Gensulin M20 0 0 0 0 0
Gensulin M30 19 260 12 060,00 857 536,68 115 000,00 50 000,00
Gensulin M40 0 0 0 0 0
Gensulin M50 0 0 0 0 0
Zhuslin 30/70 0 0 0 0 0
Mixtard 30 581 340,00 0 0 135 300,00 643 330,00
Insuman comb. 25 0 0 19 200,00 72 000,00 0
Total per proup: 1 272 499,70 12 060,00 901 736,68 443 095,00 940 290,00
Total: 7 128 700,30 626 555,40 6 351 730,64 1 725 075,50 5 289 498,25

S o u r c e . Database «Drug Audit 2013» produced by «Evro Farmis».

End of Table 1

Thus, total sum of medication market in 
2012 equaled 5289498,25 USD. At the same 
time, a certain decrease in dynamic sales 
growth during the period 2008-2012 has been 
registered. Medications of the group «Insu-
lins of moderate impact duration» lead in total 
sum of realization (2008 – 3600284,00 USD 
or 50,5 %; 2009 – 297388,40 USD or 47,5 %; 
2010 – 3471244,10 USD or 54,6 %; 2011 – 
532353,40 USD or 30,8 %; 2012 – 3523590,00 
USD or 66,6 %). We should outline that the 
lowest sales volume of ICM, registered in 
2009, equaled 626555,40 USD. 

The second biggest part of the gross vol-
ume is occupied by «Insulins of short impact»: 
2008 – 2213576,20 USD or 31,0 %; 2009 – 
215863,00 USD or 34,4 %; 2010 – 1748551,74 
USD or 27,5 %; 2011 – 362527,20 USD or 
21,0 %; 2012 – 596923,25 USD or 11,3 %.

An increase in sales volume is defi ned by 
increasingly active marketing of such medica-
tions as, fi rst of all, Actrapid (NOVO NORD-
ISK, Denmark). In 2012 it formed 450183,25 
USD or 75,4 % of total market share of prepa-
ration group «Insulins of short impact». The 
next medication is Gensulin R (BIOTON S.A., 
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Poland), in 2010 total sales of the preparation 
equaled 1731051,74 USD or 98,9 % of the 
total share of preparation group «Insulins of 
short impact», and 27,2 % of total ICM sales 
in 2010. A trend to decrease in sales growth for 
the medication Hemulin regular, produced by 
ELY LILLY (USA) has been registered. At the 
same time, total sales volume has been relative-
ly unstable: 2008 – 852788,40 USD (38,5 %); 
2012 – 18155,00 USD (2,5 %) of gross sales of 
preparation group «Insulins of short impact».

The third place in total volume of sales is 
occupied by the 13 preparations of the group 

«Insulin combinations». Their sales in 2008 
equaled 1272499,70 USD (17,8 %); in 2009 – 
12060,00 USD (1,9 %); in 2010 – 901736,68 
USD (14,1 %); in 2011 – 443095,00 USD 
(25,7 %); in 2012 – 940290,00 USD (17,7 %).

Sales leaders among medications are 
presented in Table 2. Medication Insulatard 
that contains insulin groups of moderate im-
pact duration, occupies the leading position 
among all insulin and insulinoid preparations. 
Its share in total sales volume of preparation 
group «Insulins of moderate impact duration» 
equaled 66,6 %.

Table 2
Sales of insulin-containing medication groups

Number Pharmacological group Share in total sales volume, % Sales leader within group
1 Insulins of ultrashort impact 0,2 Novorapid Penfi ll
2 Insulins of short impact 11,3 Actrapid
3 Insulins of moderate impact duration 66,6 Insulatard
4 Insulins of long impact 4,2 Lantus
5 Insulin combinations 17,7 Mixtard 30

S o u r c e .  Database «Drug Audit 2013» produced by «Evro Farmis».

Table 3 presents data on sales of medica-
tions (according to the number of packs), used 
for SD-1 by trade marks during 2012. Three 
leading positions by the end of 2012 belong 
to Insulatard (Novo Nordisk A/S, Denmark) – 
1326000 packs or 76,7 % of total ICM sales. It 
is followed by: Actrapid (Novo Nordisk A/S, 

Denmark) – 165985 packs or 9,6 % and Mixtard 
30 (Novo Nordisk A/S, Denmark) – 159500 
packs or 9,2 %. Regretfully, local pharmaceu-
tical market only provides products foreign 
origin as domestic pharmaceutical companies 
do not produce ICM, and all preparations are 
brought from foreign producers of pharmacy. 

Table 3
Analysis of insulin-containing medications’ sales volume during 2012 (by packs) 

Number Trade mark Number of packs Share in total insulin sales %
1 Actrapid 165 985 9,6
2 Actrapid penfi ll 2 650 0,15
3 Gensulin R 2 500 0,14
4 Gansulin R 11 000 0,63
5 Gansulin N 11 000 0,63
6 Gensulin N 2 500 0,14
7 Insulatard 1 326 000 76,7
8 Insulatard penfi ll 3500 0,20
9 Humulin NPH 3 500 0,20
10 Lantus 2 490 0,14
11 Mixtard 30 penfi ll 4 000 0,23
12 Humulin M30 3 500 0,20
13 Gansulin 30 R 22 000 1,3
14 Gensulin М30 5 000 0,29
15 Mixtard 30 159 500 9,2
16 Other insulins 1850 0,10

Total: 1 726 975 100
S o u r c e .  Database «Drug Audit 2013» produced by «Evro Farmis».
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Table 4 presents analysis of ICM sales at 
pharmaceutical market of Republic Uzbeki-
stan in 2012 by distributors. During the data 
analysis we have discovered that Ministry 

of Healthcare of Republic Uzbekistan is in-
cluded into the list of distributors, though is 
doesn’t take part in purchasing and realizing 
medications. 

Table 4
Analyzing data of distributing companies 

that realized ICM at pharmaceutical market of republic Uzbekistan in 2012

Number Distributing companies Sales volume, USD Share in total sales volume, %
1 Ministry of Healthcare 3 777 863,25 71,4
2 SJSC Dori-Darmon 939 959,40 17,7
3 Neo Pharm 237 600,00 4,49
4 Medilife Pharma 130 335,00 2,46
5 CHR Apteka 100 000,00 1,90

Other distributors 103 740,00 1,96
Total sales volume in 2012 5 289 498,25 100

S o u r c e :  database «Drug Audit 2013» produced by «Evro Farmis».

In 2012 Ministry of Healthcare imported 
ICM into pharmaceutical market in total sum 
of 3777863,25 USD, and it forms 71,1 % of 
gross sales volume of ICM. The imported med-
ications have been distributed among patients 
with SD-1 through endocrinological hospitals, 
specialized clinics, and polyclinics. 

The second place among ICM importers 
belongs to SJSC «Dori-Darmon» that imported 
medications of 939959,40 USD, and this sum 
formed 17,7 % of total sales volume. 

These to importers are followed by com-
panies «Neo Pharm» – 237600,00 USD or 
4,49 %, «Medilife Pharma» – 130335,00 USD 
or 2,46 %, «CHR Apteka» – 100000,00 USD 
or 1,9 %. 

Other distributors are: «Orion Pharm Med-
ical Plus» – 56076,00 USD or 1,06 %, «Atm 
Partners» – 19626,60 USD or 0,4 %, «Pharma-
zone Trade» – 14019,00 USD or 0,2 %, «Kura-
cio Pharm» – 14019,00 USD or 0,2 %.

Resume
Analysis of ICM realization during the pe-

riod 2008–2012 has been carried out. The anal-

ysis results show that a great attention is paid 
to patients with SD-1 in Republic Uzbekistan. 
All ICM of the republic’s pharmaceutical mar-
ket are imported from foreign pharmaceutical 
producers for foreign currencies. Organizing 
production of ISM at domestic pharmaceutical 
enterprises is a global problem of the state, as 
it will provide for solution of the problem of 
providing medications to patients with sugar 
diabetes due to a decrease in market prices. A 
solution to the question of saving funds, allo-
cated by the state, is also possible. 
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In modern conditions, the rising cost of com-
mercial organizations is largely determined by in-
crements of intellectual capital, which is increasing 
every year. Therefore, the task of economic enti-
ties effective management of intellectual property, 
which they have, is one of the most important. This 
allows organizations to develop highly effi cient and 
competitive economic activity.

Valuation of intellectual capital has its own fea-
tures and complexity, since, fi rst, it combines not 
only the knowledge of the people, but also their 
moral values, as well as the image of the organiza-
tion, its structure, information systems, character-
istics of the intellectual capital. All elements in the 
formation and development of intellectual capital 
interact with each other: the knowledge and ability 
of workers embodied in the organizational process-
es and communication with partners who, in turn, 
create the basis for sustainable and lasting relation-
ships with clients, collaboration with customers and 
partners helps to gain experience, to develop the 
knowledge, the ability of workers to create a data-
base, etc. Secondly, intellectual capital has an im-
material nature. While it is diffi cult to fi nd reliable 
methods for assessing the collective knowledge of 
the organization’s staff, their experience and intu-
ition, intellectual property and assimilation of in-
formation, it is impossible to feel the knowledge 
or creative abilities of people, company image, 
moral values. It should be noted that intellectual 
property is not limited to the registration of rights 
to inventions, industrial designs, software designs 
and trademarks. This is just one of the fi rst steps in 
that, depending on the scale of business followed by 
more numerous activities. Among them are: 

1) to make product specifi c consumer charac-
teristics;

2) providing technical production over the 
competition;

3) monopolization effective creative solutions 
used in business;

4) providing excess profi ts by monopolizing 
the main ideas of business;

5) business through socialization labeled prod-
ucts and advertising;

6) the formation of a special creative culture 
and taking care of business the staff;

7) to achieve a balance in the implementation 
of the above functions. 

Methods for assessing intellectual capital can 
be comprehensive, including accounting, fi nance, 
valuation, etc. each method has its advantages and 
disadvantages. Thus, the methods of accounting for 
seldom applicable adequate evaluation of intellec-
tual capital. For example, the accounting methods 
of valuation of the trademark view it as an asset los-
es its value with use, while in fact exactly the oppo-
site is happening – the cost of ramping up. Patents, 
licenses are recorded in the accounting records in 
accordance with the cost of registration, and not the 
real value. In addition, there is an erroneous separa-
tion of investment and costs, such as training costs 
and advertising costs are considered, while in fact 
they are long-term investments.

The Tobit model is a statistical model proposed 
by James Tobin to describe the relationship between 
a non-negative dependent variable and an indepen-
dent variable (or vector). The term Tobit was de-
rived from Tobin’s name by truncating and adding – 
it by analogy with the probit model. The high value 
of Tobin’s pushing investors to invest more in solv-
ing this organization, as it becomes costly. Tobin 
refl ects several variables, such as the carrying value 
of the assets of the organization and the «mood» of 
the market, expressed, for example, the opinion of 
analysts regarding the prospects of the organization 
or the various speculations as loud rumors.

The most important method of intellectual capi-
tal is the Cost expressing its economic value. At the 
same time we note that the cost-based approach has a 
number of areas, differing goals, objectives, types of 
cost and appropriate methods. There are two funda-
mentally different assessment methodologies – cost 
and forecast. In other words, intellectual capital is es-
timated either by value or by its preference over other 
objects. When using a valuation methodology deter-
mined by the market value of intellectual capital on 
the basis of the conditions for its effective use. Under 
such conditions is understood legal permissibility, 
physical feasibility. Financial security and maximum 
productivity of intellectual property.

The law «On valuation activities in the Repub-
lic of Kazakhstan» gives the following defi nition of 
market value [2]: «Market value – the most prob-
able price at which the property could be alienated 
on the basis of the transaction in a competitive en-
vironment where the parties of the transaction are, 
having all of the available information on property 
assessment and not the transaction price does not 
refl ect any extraordinary circumstances, when, one 
of the parties is not obliged to dispose of the prop-
erty being valued, and the other side is not obligated 
to purchase, the transaction parties are knowledge-
able about the subject of the transaction and act in 
their own interests».

The transaction price is the equivalent of cash 
consideration for the evaluation of the object, and 
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being forced to deal with the parties deal with some-
one else’s hand was not. «This defi nition corresponds 
to the market value of this formulation in IVS-1 «as 
the basis of market value assessment» International 
Valuation Standards and defi nitions provided in leg-
islation on appraisal activity in the Russian Federa-
tion, Ukraine and other CIS countries» [3].

Calculation of the cost parameters of some 
components of intellectual capital related to explicit 
intellectual funds represented in the form of intel-
lectual property rights in industrial property and 
copyrights, in the literature reviewed in detail [4].

The composition of intellectual capital includes 
the cost of all identifi ed and non-identifi ed assets, 
goodwill is considered as a tangible, structured and 
identifi able asset class. In fact, the accounting val-
ue, expressed in the balance sheet at a given time, 
include the amount of investment in fi xed assets 
(land, buildings, equipment, machinery, etc.) less 
accumulated depreciation. The market value of the 
company as defi ned in any given time, not only the 
cost of fi xed assets, but also the cost of evaluation 
of goodwill, brand and many other factors (results 
of intellectual activity, competitiveness of products, 
its compliance with the trends of the world econo-
my and etc. However, this indicator does not always 
objective from the inconstancy of market value. 
Therefore, a more objective assessment of the dif-
ference should not be considered, and the market 
value and the carrying amount, ie, to estimate the 
relative market value. This makes it possible to 
compare the same type of business.

Features organizational capital investment arising 
from the peculiarities of this type of intellectual capi-
tal: coding knowledge to save the «brand» of secrets 
that otherwise might be lost. When this criterion for 
evaluating investments in organizational capital can 
reduce the ability of the capital, for example, costs.

Similarly, workers in the system and informa-
tion, companies need to invest in their consum-
ers (clients). In fact, investments are made not so 
much the clients themselves, as in the relationship 
with these customers. Consumers do not belong to 
the organization, but investing in the future prof-
its: the newly created value will be equally owned 
and shareholders and consumers. Ways to invest in 
customer capital abundance. This development, to-
gether with the consumer market new products, and 
giving consumers more than usual, the rights and 
individual approach to the customer, and various 
types of partnership with consumers.

In view of the above, you should consider these 
features, and this is possible at a more sustainable 
development of methods to assess human cost in-
dicators, organizational and customer capital. This 
method allows carrying out the task of conveying to 
all parts of the organization and activity targets the 
organization’s strategy.

Thus, the component of intellectual capital is 
convenient to estimate piecemeal. Thus, human 
capital is the sum of knowledge in the organization. 

Its value at least equal to the costs of reconstruction 
and this knowledge can be evaluated on a number 
of factors: the total number of personnel and their 
gender composition, the expected probability of 
survival, education, the level of staff (headcount 
with higher education, its share in the total popula-
tion); staff salaries, employee satisfaction.

In the economic literature considers various al-
ternative approaches to monetary measurement of 
human capital. According to Russian scientists, the 
most reliable and productive of them recognized 
method of lifetime earnings, fi rst presented in pa-
pers of Jorgenson D.W. and B. Fraumeni [4].

Organizational capital describes the ability of 
the organization to translate human capital and con-
sumer goods or services. The higher the rate of the 
transformation, the higher capital cost of this cat-
egory. Organizational capital can be analyzed and 
evaluated by indicators such as: information sys-
tems, their use, function, scale, profi les patent rights 
(inventions, utility models, industrial designs, trade-
marks, rationalization proposals); objects of copy-
right: all kinds of scientifi c literature, artistic results 
of the computer program, database and data banks, 
design and technological documentation, corporate 
culture, values, traditions and symbols.

Organizational capital is accumulated in the 
process of forming a positive corporate culture. 
Value of capital as a whole, is not determined by his 
presence, and the effectiveness of its use. He is also 
responsible for the way human capital is used in 
organizational systems, transforming information. 
Capital is more a property of the company and can 
be relatively independent object of sale.

In international practice, has formed a meth-
odology for assessing organizational capital. In 
Kazakhstan assessment standards and other regula-
tions that are used in assessing the performance of 
many organizational capital [5].

Particular importance for high performance in 
organizations in the process of competition, not only 
has the human component of intellectual capital, 
but its client component. Client capital refl ects the 
value of the relationship between the organization 
and its customers. Client capital describes the abil-
ity of the organization to understand their customers 
and their changing needs and conditions. The cost 
of capital is equal to the costs of attracting new cus-
tomers. The client component of intellectual capi-
tal also has a number of indicators to analyze and 
evaluate: the quantity and quality constant clientele 
organization, how long they are clients of the or-
ganization; profi t per customer, the composition of 
clients due to them, their level of satisfaction, sales 
per customer; branding organization; brand; brand.

The task of such analysis to identify key market 
segments for the organization, as well as the factors 
and evaluate their effectiveness. These factors include: 
stability of customers, their satisfaction, profi tability, 
loyalty to the company, the acquisition of new cus-
tomers in targeted market segments. Consumer capital 
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formation is closely connected with the organization 
of interaction between the individual elements of the 
external structure. Such interaction is via customer 
databases, readers’ conferences that suit, publishing 
meeting consumer consulting services companies.

The methods considered for evaluation and anal-
ysis of intellectual capital does not imply universal-
ity, but focused on the adaptation of assessment indi-
cators for the individual approach in each case. This 
integrated approach fi nancial and non-fi nancial asset 
valuation, which enables long-term planning and de-
velopment of the organization as a whole.
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Essentially, all the models are wrong, 
but some of them are useful.

George Box

In the industry of the Republic of Kazakhstan 
to share-but-West Kazakhstan region is accounted 
for about 9 percent of the total volume of industrial 
production. Let us consider some types of models 
of production functions, the dynamics of shares of 
mining and manufacturing industries, the structure 
of the gross regional product, the coeffi cient of vari-
ation in output growth of the economy in relation 
to the industrial production of the Wes-Kazakhstan 
region. And the construction schedule of production 
functions is considered, where the actual and esti-
mated values of the industrial production volume 
clearly have been shown.

The industrial production share (e.g. for 
2005−2011) is made up about 50 per cent for in 
the gross regional product (GRP) structure of the 
Western-Kazakhstan Region. The share of the 
other major sectors (e.g. the agriculture, building, 
services’ production) is accounted for the rest part 
of GRP (Fig. 1). 

Fig. 1. The gross regional product (GRP) structure of the Western-Kazakhstan Region, (2005–2011) 

About 9 per cent of the total industrial produc-
tion volume is accounted on the share of the West-
ern-Kazakhstan Region in the industry of Republic 
of Kazakhstan. 

So, the industrial production volume in the West-
ern-Kazakhstan Region for 1994−2011 years has been 
developed unevenly, which can be seen in the Fig. 2. 

Thus, the sustainable industry development has 
been planned around since 2002. 

As a part of the industrial production, the main 
share is accounted on the mining industry (e.g. about 
90 per cent) and the manufacturing one. The manu-
facturing industry is approximately taken 8,5 per 
cent of the total industrial production volume. 
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Fig. 2. The Industrial Production Volume in the Western-Kazakhstan Region (1994 – 2011), mln. tenge 

The shares dynamics of the mining and the 
manufacturing industries in the structure of the 
industrial production (e.g. in per cent) have been 
given in the following Table 1.

Table 1
Mining Industry Manufacturing Industry

2006 90,3 7,9
2007 90,0 8,1
2008 89,6 8,7
2009 88,2 9,0
2010 89,0 8,4

The Region is rich in the fuel and energy 
resources types (e.g. the crude oil and the pe-
troleum gas, the natural gas), and, in short term, 
the mining and the manufacturing industries will 
be remained the main branches of the Region’s 
industrial production. 

The variation coeffi cient of the volume in-
dustrial production for 2005–2011 years has 
been amounted 6,3 per cent. During the pe-
riod of 2000–2011 years, the volume variation 
of the industrial production has been made up 
38,9 per cent, while for the period of 1994–
2011 years, the variation coeffi cient is amounted 
50 per cent. 

Fig. 3. The Structure of the Mining and Manufacturing Industries in the Industrial Production 
(e.g. 2006 – 2010 years), % 

For the period of 1994–2011 years, the average 
annual growth rate of the volume industrial produc-
tion has been made up 0,58 per cent. 

The economic growth issues are the funda-
mental question of any economic system. The 
economic growth is defi ned and measured in two 
interrelated ways: it is the real GRP increase over 
some period of time, or it can be possible to be 
regarded, as the increase in some time period of 
the real GRP per capita. 

There are two basic types of the economic 
growth: the extensive and the intensive ones.

The extensive economic growth is meant, that 
the production volume quantitative increase of the 
goods and the services is practically taken its place 
at the qualitative constancy of the production factors. 

The intensive economic growth is connected to 
the fact that the goods and the services production 
increase is provided by the effi ciency improving 
of the production factors. This production type is 
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led to be overcome the productive resources limi-
tations, it is involved the technological process 
improvement, and its further introduction into the 
production process. 

So, the extensive factors of the further economic 
growth are the following: the volume increase in the 
raw materials, materials, and fuel consumption; the 
employed workers increase; the investments volume 
increase with the technologies existing level. 

The intensive factors of the further economic 
growth are the following: the use improving of the 
fi xed and the circulating capitals; the workers skills 
development; the GDP acceleration (e.g. fi rst of all, 
the new techniques and the technologies introduc-
tion, through the fi xed assets renewal); the produc-
tion organization further improvement.

In reality, the two opposite type of the econom-
ic growth can be interacted, and to be coexisted. 

The economic theory has long been suffi ciently 
to be investigated the economic growth challenges. 

So, the production functions are being widely 
used for the mathematical description of the manu-
facturing process in the economic theory. 

So, the production function – this is the mathe-
matical – economically correlation, that is specifi ed 
the link between the economic characteristics of the 
issue and the used economic resources (e.g. factors), 
or their shared volumes in the analytical form. The 
various economic units are described through the 
production function: the enterprises, the industries, 
national economy, as a whole. Thus, the production 
functions are used the most commonly of the type 
Y = AKαLβ, here Y – issue, K – the production assets, 
L – the labor, А, α, β – the coeffi cients, having deter-
mined by the statistical data processing. 

The most common type of the production 
function – is the Cobb–Douglas function, having 
named after its creators. The American economist 
Paul Douglas has still noticed in 1927, that the na-
tional income distribution between the labor and 
the capital is practically being changed little over 
time, i.g. the production growth and the workers, 
and the capital owners are equally enjoyed by the 
benefi ts of the thriving economy. Before Douglas 
the task has been faced to be determined the causes 
of such constancy shares of the production factors. 
He had turned to the mathematician Charles Cobb 
that he found the function with the properties of the 
permanent shares of the production factors, having 
provided that the production factors are always re-
ceived their marginal products. Such function has 
been derived the following expression: 

Y = АKαLβ,
where А – is the proportionality factor; α, β – is the 
coeffi cient of elasticity of the goods output by the 
capital and the labor costs. 

The given function is based on the assump-
tion of the complete interchangeability of the la-
bor and the capital, on the constant return of each 
unit of any factor. 

The following application variants of the 
Cobb – Douglas function are quite possible: 

а) α + β = 1 – the constant effi ciency of the pro-
duction factors; 

b) α + β > 1 – the increasing effi ciency of the 
production factors; 

с) α + β < 1 – the falling effi ciency of the pro-
duction factors. 

The further modifi cation of the Cobb – Doug-
las production function is connected with it, having 
taken into account the impact of the technological 
and scientifi cally progress. The production function 
after Ya. Tinbergen – is one of the possible forms 
of these functions. He has removed the restriction 
on the exponents of the production functions, which 
are equal to one. So, in this case, the production 
function is acquired the following form: 

Y = АKαLβ, 
where  and  – the coeffi cients of elasticity of the 
production volume by the capital and the labor, re-
spectively. 

When ( + ) = 1, this function is became the 
Cobb – Douglas production function with its ad-
vantages and disadvantages. 

The coeffi cient of elasticity is shown the product’s 
relative change, having expressed in the percentage, 
with the relative increase in the factor of one per cent. 
If the output elasticity by the capital  is more the out-
put elasticity by the labor, then the economy has the la-
bor – saving (e.g. intensive) growth. If the inequality is 
performed  > , then we have the asset – saving (e.g. 
extensive) growth of the econo-world. In this case, the 
labor force increase by one per cent is practically led 
to a greater increase in the production volume, than the 
same increase in the capital. 

Another modifi cation of the Cobb–Douglas pro-
duction function is associated with the name of Robert 
Solow, who has proposed to be considered the tech-
nological – scientifi cally progress upon the economic 
growth, as the independent variable. So, in this case, the 
production function is acquired the following form: 

Y = АKαL1–αеλ, 
where  – is the growth rate of the production total 
gross output, at the expense of the technological – 
scientifi cally progress. 

So, the coeffi cient value  is indicated the im-
pact degree of the technological – scientifi cally 
progress upon the economic growth. 

So, let us consider some models types of the 
production functions, with respect to the industrial 
production of the Western-Kazakhstan Region. 

As the models, let us consider the following 
fi ve types of the Cobb – Douglas, Ya. Tinbergen, 
R. Solow production functions; the function, when 
the information resource is considered, as the GDP 
par; and the information resource, as the separate 
factor of the production): 

●  Y = АKL1–α;
●  Y = АKαLβ; 
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●  Y = АKαL1–βеγt;
●  Y = АKαL1–βеγI;
●  Y = АKαL1–βIγ.

The model parameters have been calculated by 
the program PF lite v. 2.2 beta release (e.g. after the 
author N. Rykov), according to the Annex 2 data. 

Y = 0,4986∙K0,3482∙L0,6518;
Y = 0,7021∙K0,1866∙L1,5766;
Y = 0,0889∙K0,0035∙L0,9965∙е0,1679t;
Y = 0,2142∙K0,4118∙L0,5882∙е0,8683I;

Y = 0,6987∙K0,1771∙L1,6025∙I–0,0116.
The average relative error of the approximation 

(e.g. it has been given in %). 
The models 2 and 5 have been given the small-

est relative error, i.e. the production function model 
after Ya. Tinbergen and PF, when the information 
resource is considered, as the separate factor. 

Let us construct the graphs of the production 
functions for the actual and estimated values of 
the industrial production volume in the Western-
Kazakhstan Region for the 1994–2011 years. These 
graphs have already been shown in Figs. 4 and 5. 

Table 2

PF 
Cobb−Douglas

PF 
Ya. Tinbergen

PF R. 
Solow

PF
Information

resource as part of GRP 

PF 
Information resource as part 

of separate factor 
148 30 39 65 30

Fig. 4. The actual and estimated values of the industrial production volume in the Western-Kazakhstan Region 
(e.g.1994–2011)

Fig. 5. The actual and estimated values of the industrial production volume in the Western-Kazakhstan Region 
(e.g.1994–2011)
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So, the calculations have been shown, that the 
industrial production is being developed through 
the extensive way (e.g.  = 1,5766 >  = 0,1866) 
in the Western-Kazakhstan Region, i.e. the work-
force increase by one per cent is practically led to 
a greater increase of the industrial production vol-
ume, than the same increase by the capital. 

And the model is shown the same situation, 
when the investments are considered, as the produc-
tion separate factor, and, for this, this factor infl u-
ence upon the industrial production volume is prac-

tically absent (e.g. γ = –0,0116). So, the economic 
growth in the Region by this model is also pointed 
to the extensive growth of the industrial produc-
tion –  = 1,6025 > 0,1771 = . 

Let us make the forecast of the industrial pro-
duction volume by these models in the Western-Ka-
zakhstan Region for the 2012 year. The ADAPTA 
program has been used for the forecasting purposes 
(e.g. after the author N. Rykov).The fi nal results of 
the calculations by this program have been given in 
the subsequent Tables 3, 4. 

Table 3

Year
The industrial 

production volume, 
mln. tenge

HARMO_
Industrial production volume 

(after Ya. Tinbergen), mln. tenge

OOF_HARMO
The average relative error of the 

approximation 
1994 822,0968781 1003,79 0,22
1995 4266,457874 3970,78 0,07
1996 6620,668484 6874,13 0,04
1997 10342,67774 9820,37 0,05
1998 13328,17103 14133,33 0,06
1999 22874,29478 22196,99 0,03
2000 31785,31921 30418,10 0,04
2001 45057,02267 50346,39 0,12
2002 92295,05876 86941,77 0,06
2003 107896,5572 104686,29 0,03
2004 122617,7952 132310,62 0,08
2005 224999,9413 217621,57 0,03
2006 329113,2908 332884,46 0,01
2007 481838,901 487479,16 0,01
2008 662176,7574 634478,70 0,04
2009 747602,2014 786912,24 0,05
2010 1114155,519 1082326,11 0,03
2011 1430296,295 1438698,39 0,01

2012 1614147,52 The average relative error of the 
approximation OOF = 5,44 %

Table 4

Year
The industrial 

production volume, 
mln. tenge

HARMO_Industrial production volume 
(e.g. Information resource, as the 

separate factor), mln. tenge

OOF_HARMO 
The average relative error 

of the approximation
1 2 3 4

1994 817,68 994,53 0,22
1995 4288,44 4001,12 0,07
1996 6698,07 6947,66 0,04
1997 10433,23 9924,89 0,05
1998 13388,00 14153,26 0,06
1999 22606,58 21963,46 0,03
2000 31358,55 29967,28 0,04
2001 44489,68 49769,30 0,12
2002 91888,54 86590,89 0,06
2003 108410,54 105299,31 0,03
2004 124268,84 133707,91 0,08
2005 225678,74 218473,47 0,03
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1 2 3 4
2006 328952,35 332577,39 0,01
2007 480096,65 485917,67 0,01
2008 659867,86 631752,21 0,04
2009 744243,89 783831,76 0,05
2010 1115284,31 1084086,00 0,03
2011 1442467,04 1449776,66 0,01

2012 1627518,08 The error of the approxi-
mation OOF = 5,44 %

 

End of Table 4

Thus, the actual value of the industrial pro-
duction value in the Western-Kazakhstan Region 
in 2012 has been amounted 1 480 715,8 tenge. 
The difference in the planned and the ac-
tual values of the GRP industry by the con-
sidered models are made up 9 and 9,9 per 
cent, which it can be considered to be the 

good approximation to the original and the 
initial data. 

The expected calculated volume of the industri-
al production in the Western-Kazakhstan Region for 
the 2013 year is made up 1 579 979,4 mln. tenge, 
with the average relative error of the made predic-
tion is about ± 9,2 per cent. 

Table 5
The Origin Data on the Industry of the Western-Kazakhstan Region 

У К L I

Year
The industrial 

production 
volume, mln. tenge

The fi xed assets 
availability at the book 

value, mln. tenge

The average 
wages in the 

industry, tenge

The investments 
in the fi xed assets 

in the industry, mln. tenge
1994 426,3 23344 2065 801,60
1995 7077,4 33692 5619 2240,00
1996 12271,6 39666 7283 1999,70
1997 11859,5 58039 9239 3199,30
1998 10381,8 59800 10813 6391,90
1999 19218,9 64622 15092 51263,30
2000 31560,3 63775 18623 96313,00
2001 80960,1 59711 23418 157610,00
2002 77842,4 68358 36318 184434,10
2003 88088,1 68171 40113 104712,00
2004 110818,8 74911 43020 53886,00
2005 260613,9 466671 50916 42875,80
2006 501689,9 664221 62154 67786,80
2007 596796,4 682715 78898 147908,00
2008 721135,3 853359 94010 180187,20
2009 961322,7 1016699 99448 193085,00
2010 825144,0 1227242 125264 172237,10
2011 990133,7 1358890 145009 115477,60

Table 6
The Origin Data on the Industry (in the Coeffi cients – Data Is Divided into the Average Values Indices)

Year The industrial 
production volume 

The fi xed assets 
availability 

at the book value

The average wages 
in the industry 

The investments
in the fi xed assets 

in the industry
1 2 3 4 5

1994 0,001446 0,0610399 0,042857 0,009118
1995 0,024003 0,0880979 0,116617 0,02548
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1 2 3 4 5
1996 0,041619 0,1037187 0,151152 0,022747
1997 0,040222 0,1517605 0,191746 0,036392
1998 0,03521 0,1563652 0,224413 0,072708
1999 0,065181 0,1689737 0,31322 0,583123
2000 0,107038 0,166759 0,386502 1,095567
2001 0,274579 0,1561325 0,486018 1,792824
2002 0,264005 0,1787426 0,753744 2,09795
2003 0,298753 0,1782537 0,832506 1,191106
2004 0,375845 0,1958774 0,892838 0,612957
2005 0,88388 1,2202523 1,056712 0,487715
2006 1,701496 1,7368065 1,289945 0,771079
2007 2,024052 1,7851647 1,63745 1,682463
2008 2,445751 2,231365 1,951085 2,049641
2009 3,260354 2,6584667 2,063945 2,196355
2010 2,7985 3,208995 2,599731 1,959208
2011 3,358067 3,5532285 3,009519 1,313565

End of Table 6
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The article justifi es facilitation of Innovativity 
index of regional economy as an indicator of a re-
gion’s innovative development level. We suggest a 
method of its evaluation, approbated on materials of 
Central federal district (CFD) 

Dynamic and indefi nite environment, exposed 
to swift qualitative alterations, sets new goals of 
managing innovative development. In order to 
evaluate innovative development level, the au-

thor suggests using Innovativity index of regional 
economy (Ria).

The following indexes are included into calcu-
lating rating of innovative activity of regions:

X1 – the volume of innovative production ac-
cording to total GRP (%); 

X2 – the part of employees, involved into de-
velopment and researches according to the total 
number of employees (%);

X3 – internal expenses for researches and de-
velopment according to GRP (%);

X4 – expenses for technological innovations 
according to GRP (%).

The data of all-federal and regional statistics, 
provided in ROSSTAT annual reports, have been 
used as informational basis.

Functional model of innovative activity rating 
is presented as:

   (1)

where Ria is rating of innovative activity of re-
gional economy; K1 = K3 = 0,3; K2 = K4 = 0,2 are 
coeffi cients that illustrate weight of economical-
statistic indexes. 

The procedure of evaluating innovative activity 
rating has been carried out along two basic direc-
tions: alteration of innovative activity rating value 
in dynamics; rating value in comparison to other re-
gions of CFD. According to the fi rst criterion, CFD 
form the following groups: intensively increasing 
(increase in rating more than 20 %); steady increas-
ing (increase in rating within limits of 15–20 %); 
steady decreasing (decrease in rating within limits 
of 15–20 %); intensively decreasing (decrease in 
rating more than 20 %). According to innovative ac-
tivity level, we can outline the following groups of 
regions: high rating (over 3); rating value higher that 
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generally in Russia; rating value lower that generally 
in Russia; low rating (less than 1). As a result of cal-

culations, rating of CFD regions’ innovative activity 
for the period 2000–2008 has been defi ned (Table). 

Rating evaluation of CFD regions’ innovative activity

Region Years
2000 2004 2005 2006 2007 2008

Russian Federation 1,698 1,818 1,694 1,850 1,830 1,743
Central federal district 2,169 1,868 1,654 1,720 1,800 1,721
Belgorod region 0,446 0,655 0,712 0,521 1,852 3,283
Bryansk region 0,586 1,792 2,315 2,160 2,667 2,640
Vladimir region 2,376 2,051 2,052 2,730 2,344 1,798
Voronezh region 1,573 1,728 2,441 1,984 3,096 2,249
Ivanovo region 0,780 0,705 0,729 0,747 1,424 1,204
Kaluga region 4,051 3,541 2,870 3,085 3,051 2,573
Kostroma region 0,558 1,699 1,317 0,577 0,540 0,756
Kursk region 1,210 0,775 1,049 1,591 1,356 0,849
Lipetsk region 0,751 1,811 1,581 1,188 1,632 2,009
Moscow region 3,733 3,994 3,476 3,687 3,734 3,381
Oryol region 1,957 1,251 0,979 1,633 1,470 1,784
Ryazan’ region 1,840 1,221 1,134 0,825 1,260 1,388
Smolensk region 0,368 0,635 0,424 0,705 0,918 0,986
Tambov region 0,777 1,180 0,874 1,061 1,471 1,238
Tver region 2,654 1,535 1,689 2,720 1,465 2,873
Tula region 1,964 1,429 1,267 1,558 1,082 1,118
Jaroslav region 2,638 1,851 1,745 2,284 2,385 3,521

It has been established that Belgorod region has 
been increasing its innovative potential steadily due to 
opening new innovative productions: starting biogas 
stations within the program of developing replenish-
ing sources of energy; deep processing of agricultural 
wastes and receiving nanoproducts; realizing project 
of creating production of asphalt-concrete modifi er 
«Unirem» in volume of 4 thousand tons per year and 
utilization of worn-out tires in volume of 12 thou-
sand tons per year; test output technology of receiv-
ing a new generation of medical implants at the basis 
of nanostructural and submicrocrystallic tital alloys; 
technology of receiving extremely solid carbon plat-
ings for micromechanics, alloyed by nitrous. Since 
2010 fi ve enterprises of the region commenced pro-
ducing nanotechnological products: LLC «Belgorod 
plant of sapphires «Monocrystal», LLC «Plant «Paints 
KVIL», LLC «SKIF-M», LLC «Taxifolia», LLC 
«Techsapphire». At the same time, the part of highly-
technological output in gross volume of industrial pro-
duction remains insignifi cant (about 2,5 %). We have 
outlined the following factors that restrain transition 
towards innovative type of economy in the region: 

1) insuffi cient investment resources of eco-
nomic subjects that can be directed to realizing in-
novative projects;

2) low level of commercializing innovative de-
velopments and scientifi c projects; 

3) lack of motivation for producing innovative 
merchandise among enterprises; 

4) insuffi cient development of structure of real-
izing and managing innovative projects; 

5) lack of justifi ed strategy of regional policy, 
aimed for activation of innovative processes. 

Defi ning innovativity level of regional econo-
my can serve as a basis for future improvement in 
in practice of planning and carrying out innovative 
activity in a region, as level of regional economy 
is that what needs structural improvements most of 
all, as well as broaden reproduction at modern tech-
nological basis, refreshment of funds, and activa-
tion of scientifi c and innovative-investment activity. 

The work was submitted to the International 
Scientifi c Conference «Science and education in 
contemporary Russia», Moscow, November, 13–15, 
2013, сame to the editorial offi ce on 13.12.2013. 

GOUT IN THE REPUBLIC OF SAKHA: 
AGE DISTRIBUTION, RISK FACTORS, 

AND COMORBITIES
Petrova M.N.

North-Eastern Federal University M.K. Ammosov, 
Yakutsk, e-mail: mnpetrova@gmail.com

Gout is considered a metabolic disease and 
ranked among the diseases connected with obesity, 
such as an arterial hypertension, coronary artery 
disease, stroke, and type 2 diabetes mellitus. It has 
been proven that intake of a considerable quantity 
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of meat products is predictor of acute gouty arthri-
tis. For this reason there is great interest in studying 
the prevalence of gout among inhabitants of the Re-
public of Sakha (Yakutia) where a lipid-protein diet 
prevails. Though it is reasonable to assume wide 
spread prevalence of gout, offi cial data on gout in 
Yakutia are absent. Arterial hypertension was most 
common feature, followed by high triglycerides and 
obesity in gouty patients. Preobesity and 1st degree 
obesity are common.

Gout is a rheumatic disease resulting from de-
position of monosodium urate crystals in tissues 
and fl uids within the body. This process is caused 
by an overproduction or under excretion of uric 
acid. Certain common medications, alcohol, and 
dietary foods are known to be contributory fac-
tors. Acute gout will typically manifest itself as an 
acutely red, hot, and swollen joint with excruciating 
pain [9]. These acute gouty fl are-ups respond well 
to treatment with oral anti-infl ammatory medicines 
and may be prevented with medication and diet 
changes. Recurrent bouts of acute gout can lead to a 
degenerative form of chronic arthritis called gouty 
arthritis [10]. Gout is an ancient and common form 
of infl ammatory arthritis, and is the most common 
infl ammatory arthritis among men. Gout may re-
mit for long periods, followed by fl ares for days to 
weeks, or can become chronic [11]. 

Gout is caused by an uncontrolled metabolic 
disorder, hyperuricemia, which leads to the deposi-
tion of uric acid crystals, a metabolic product re-
sulting from the metabolism of purines, in tissue 
[1]. Hyperuricemia is caused by an imbalance in 
the production and excretion of urate, i.e., overpro-
duction, underexcretion or both. Underexcretion 
is the most common cause, thought to account for 
80–90 % of hyperuricemia [2]. Hyperuricemia is 
not the same as gout. Asymptomatic hyperuricemia 
does not need to be treated.

Risk factors for gout include being overweight 
or obese, having hypertension, alcohol intake (beer 
and spirits more than wine), diuretic use, and a diet 
rich in meat and seafood. Weight loss lowers the 
risk for gout [4]. Gout is also associated with an 
increased risk of kidney stones. 

It is proved that a predictor of acute gouty ar-
thritis is eating huge quantities of meat products. In 
this connection it is of greatest interest to examine 
the prevalence of the disease among residents of Ya-
kutia, where the predominant protein- lipid diet, and 
might have been expected high incidence of gout.

Currently gout seen as an important medical 
problem that is related to the data on the impact 
of hyperuricemia on progression of atherosclerotic 
vascular disease. Gout is a metabolic disease, and 
hyperuricemia – one of the most important com-
ponents of the metabolic syndrome [6, 8]. Found a 
close relationship between human purine metabo-
lism and hypertriglyceridemia [5] Link between 
hyperuricemia and insulin resistance is proven now. 
Hyperuricemia is an independent risk factor for car-

diovascular disease, so diagnosis and treatment of 
gout, hyperuricemia, as well as complications of the 
disease are the actual problem of therapy [7]. 

The purpose of the study. Explore contempo-
rary gout in the Republic of Sakha (Yakutia).

Objectives. A research project has been initi-
ated to determine the incidence and characteristics 
of gout in Yakutia from 2007–2012. Patients hospi-
talized in the department of rheumatology of Yakut 
City Hospital with gouty arthritis were studied. 

Methods. Patients are being studied by means 
of a questionnaire developed by the Institute of 
Rheumatology (Moscow), which includes ques-
tions on anamnesis, form of gout, and specifi cs of 
treatment. Data also being collected include: labo-
ratory measures (glucose, HDL-C, LDL-C, TC, TG, 
creatinine, urea, uric acid, TP, bilirubin, ALT, AST, 
GGTP, alkaline phosphatase, creatine kinase); uri-
nalysis, on admission plus daily analysis of urine 
(creatinine, protein, uric acid); radiographic assess-
ment of feet and wrists; ultrasound of kidneys.

Results. In 2006–2012 years 44 patients were 
registered. The majority of patients (n = 35) are in-
habitants of Yakutsk City; the remaining 9 are from 
various other areas of the Republic. 

Median age of the subjects is 56 years, with a 
range of 35–76 years; 4 patients are over 65. Sec-
ondary forms of gout and relapses of disease are 
common. Forms of arthritis include: acute in 3 pa-
tients, prolonged in 8 patients, chronic in 2 patients. 
The tophaseus form was observed at 10 patients. 

Accompanying pathology includes: arterial 
hypertension (AH) in 22 patients, coronary artery 
disease (CAD) in 7 patient, type 2 diabetes mellitus 
(DM) in 4 patients, glucose intolerance + obesity 
in 1 patient, metabolic syndrome + obesity in 1 pa-
tient, uncomplicated obesity in 1 patient, metabolic 
syndrome without obesity in 1 patient, chronic re-
nal insuffi ciency in 1 patient, and cardiovascular 
accidents in 3 patients (Fig. 2, 3). Nephrolithiasis in 
9 (20 %) patients only in patients with AH.

Median body mass index (BMI) of the patients 
is 32, 05 [24; 49]. Normal BMI (16 %); preobesity 
(32 %); 1st degree obesity (26 %); 2nd degrees obe-
sity (10 %); morbid obesity (16 %) (Fig. 4). Waist/
hip ratio is 1,094 [0,9–1,46].

Metabolic syndrome (MS) features in patients 
with gout: obesity-50 %; AH (≥ 130/85 mm.
Hg) – 92 %; TG (≥ 1,7 mmol/l) – 71 %; Glucose 
(> 6,1 mmol/l) – 12,5 % (HDL-C was unavail-
able) (Fig. 1). 

Clinical сase 1. Male, 57 years old with sec-
ondary gout, tophaseus form and CAD, atrial fi bril-
lation, AH II was inspected in department of rheu-
matology of Yakut City Hospital. Patient has such 
risk factors of gout: alcohol (50 cl vodka/week), 
smoking, diuretic therapy (antiarythmical therapy 
also was admitted). Echocardiography data: Atrio-
megaly (LV 42 mm). LV hypertrophy. Unfortunate-
ly stroke occurs in age at 60 years old. Possible rea-
sons of stroke are: gout pathogenesis leads to early 
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atherosclerosis, irregular antihypertension and an-
tihyperuricemy therapy, non-compliance with diet, 
alcohol abuse. 

Fig. 1. Metabolic syndrome status

Fig. 2. Patients with MS components

Fig. 3. Uric acid in patients with MS components

Clinical case 2. 35 year old man with second-
ary gout was included in the study in 2007. He 
had 5 episodes of acute arthritis during the year 
before his fi rst hospitalization. His second hos-
pitalization was in 2010. His father suffers from 
DM 2 type. This patient has multiple risk factors: 
obesity (BMI 44 kg/m2), waist/hip ratio 1,46, AH 

with blood pressure 130/90 and 180/120 mmHg in 
2007 and 2010, respectively. Also he has signifi cant 
liver function elevation, chronic pancreatitis by ul-
trasound data, and left (59 mm) and right (35 mm) 
ventricular dilatation, atriomegaly (right atrium 
(RA) = 50x37 mm), and LV hypertrophy by echo-
cardiography. During his second hospitalization 
type 2 DM was diagnosed (glucose ranging from 
6,34 to 13,8 mmol/L) along with bilateral nephro-
lithiasis. Other laboratory data in 2007 and 2010 
included: TC 3,6 and 5,03 mmol/L; uric acid 787 
and 288–308 mkmol/L; ALT 40 and 94,1 IU/L; and 
AST 75,9 and 58,2 IU/L.

Fig. 4. Body mass index in patients with gout

Clinical case 3. Female, 60 years old with 
CAD, atrial fi brillation, AH II, HF III, Metabolic 
syndrome, obesity III, secondary hyperuricemia 
and gout, primary osteoarthritis. Antihypertensive, 
diuretic, antiischemic therapy was admitted.

Clinical case 4. Male, 51 years old with sec-
ondary gout, acute arthritis and CAD, atrial fi bril-
lation, atriomegalia, heart failure (HF) III. Diuretic, 
antiarrhythmic, antiischemic therapy was admitted.

Conclusion. Thus, we observed gout in both el-
derly patients, predominately men, and some young 
men, among them there were repeated hospital-
izations and multiple risk factors. Features of MS 
were common in patients with gout. AH was most 
common feature, followed by high TG and obesity. 
Preobesity and 1st degree obesity are common. This 
association suggests that lifestyle – diet, lack of reg-
ular exercise, obesity – may contribute to gout risk. 

The research proceeds. Results will be used 
for characterization of the incidence and diagnostic 
features of gout in the Republic of Sakha (Yakutia) 
with the goal of standardizing guidelines for diag-
nosis and treatment of gout, assuring optimal care 
for these patients, especially among young patients 
with accompanying metabolic abnormalities. 

Research is performed with use of «Grant of 
President of the Republic of Sakha (Yakutia) to the 
young scientist, experts and students on support of 
scientifi c researches».
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Sembiyeva L.M., Ibragimova N.A.
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Attraction of relatively low-cost funds for en-
terprises remains its applicability in any phase of 
its development. As on date, one such source is the 
stock market which may allow them to build produc-
tive capacities and demonstrate transparency in their 
activities indicating the level of company develop-
ment. As it is known, the stock market has a number 
of benefi ts which can include the following:

● Money attracted by placing of securities are 
the cheapest in the world.

● When placing securities, mortgage securities 
is not required.

● Placing of securities allows the company to 
know its value and its increment.

● Reduces the cost of fi nancing in local banks.
● It gives the possibility to enter international 

markets, etc. [1].
However, the degree of use of all advantages of 

the stock market for the company’s fi nancial status 
shall be determined, as the fi nancial position of the 
company shall be subject to careful attention of the 
potential investor that takes the decision about in-
vesting in the stock market. As Peter Lynch wrote 
in his article «The twenty golden rules»: «Never 
invest in a company if you don’t know its fi nancial 
condition. It is a company with a bad fi nancial situa-
tion who led to record losses» [2]. Accordingly, one 
of the main indicators of the company competitive-
ness in the stock market is a business activity as it 
describes the economic situation and development 
of the enterprise. Today, there are many defi nitions 
of business activity, describing it from every side. 
To our opinion, the concept of business activity of 
the enterprise can be viewed as a set of indicators 
characterizing the results and effectiveness of the 
current production operation.

According to Kovalyev, quality criteria of these 
indicators shall be:

● Breadth of products sales markets.
● Availability of products for export.
● Goodwill of business which is expressed in 

reputation of clients using its services.
The quantitative criteria of business activity of 

the enterprise shall be:
● rate of plan delivery (fi xed by the superior or-

ganization or self-fi xed) for the main aspects;
● assurance of prescribed rate of their growth;
● level of resource effi ciency at the enterprise [3].
According to T.I.Yurkov and S.V. Yurkov indi-

cators of business activity enable determining the 
cost-effectiveness of resources used by the entity. 
Advantage of this defi nition is its brevity. However, 
this defi nition does not give a complete description 
of the analyzed category. An even more narrow 
concept of business activity of the enterpris was 
given by the fi nancial economists A.D. Sheremet, 
R.S. Sayfulin and E.V. Negashev. In their view, it 
is characterized by only «the rate of current assets 
turnover of the entity».

The advantage of this defi nition is that it details 
the main factor of enterprise business activity.

Business activity is a complex and dynamic 
characteristic of entrepreneural activities and the 
effi ciency of resource use. Levels of business ac-
tivity of a certain organization refl ect the stages 
of its life (origin, development, growth, recession, 
crisis, depression) and show a degree of adaptation 
to rapidly changing market conditions, the quality 
of management. Business activity can be described 
as motivated macro- and micro-level of process 
management of sustainable economic organizations 



EUROPEAN JOURNAL OF NATURAL HISTORY №6, 2013

50 Economic sciences

activities aimed at ensuring its positive dynamics, in-
creasing employment and effective utilization of re-
sources in order to achieve market competitiveness.

Business activity of the organization in the fi -
nancial aspect makes itself felt in the turnover of its 
means and their sources. Therefore, fi nancial analy-
sis of business activity is to study the dynamics of 
the turnover factors. The effi ciency of organizations 
shall be characterized by turnover and profi tability 
of sales tools and sources of their origin. Therefore, 
business activity indicators that measure the capital 
turnover shall be considered as indicators of busi-
ness performance. Indicators of turnover are impor-
tant for the following reasons:

Firstly, amount of the annual turnover depends 
on turnover speed;

Secondly, the relative size of semi-constant ex-
penses relates to the the size of turnover and, there-
fore, the turn – round: the faster the turnover, the 
lower expenses relates to each turnover;

Thirdly, accelerating of turnover at some stage 
of the cycling of resources entails acceleration of 
turnover at other stages.

The fi nancial situation of the organization, its 
ability to pay depends on how quickly the funds 
invested in assets are transformed into real money.

Various external and internal factors have an in-
fl uence on the duration of inventory in use. The ex-
ternal factors include: sector profi le shall be deter-
mined based on predominant fi eld of activity which 
in turn shall be determined based on ratio of income 
derived by an enterprise from different spheres of 
activity); the fi eld of organization activities; the 
scale of organization activities; impact of infl ation-
ary processes; nature of business relationships with 
partners. The internal factors include: effectiveness 
of asset management strategy; pricing policy of the 
organization; methods of inventory evaluating.

As it was mentioned above, the fi nancial 
situation of the organization depends directly on 

how quickly funds invested in assets are trans-
formed into real money. All funds have different 
speed of turnover that is largely determined by 
the internal conditions of enterprise activity, fi rst 
of all, the effectiveness of the strategy for assets 
management.

According to N.E. Zimin and V.N. Solopova 
«Analysis and diagnosis of the fi nancial and eco-
nomic activity of the enterprise», business activity 
shall be characterized by indicators refl ecting the 
effi ciency of use of production goods, material and 
fi nancial resources. A sign of business activity is a 
ratio called the «golden rule of enterprise econo-
my». This ratio is as follows:

 Rgop > Rpp > Rac > 100 %,  (1)
where Rgop  – is gross operational profi t rate of 
change; Rpp – rate of change of profi t proceeding; 
Rac – rate of change of advanced capital.

This ratio refl ects the widening economic po-
tential of the enterprise. At that, proceeds from the 
sales are increasing faster that refl ects the effi cient 
use of resources and profi t increases pointing at 
that to the relative cost reduction of production 
and trade.

«The golden rule of enterprise economy» re-
fl ects the fi nal result which is also used to assess the 
business activity.

The business activity of the organization is ap-
parent in the capital turnover rate when intensive 
use of capital turnover shows the growth of com-
pany business activity as a whole. Capital turnover 
rate affects the profi tability of the enterprise and its 
liquidity, solvency and fi nancial stability.

Capital turnover rate shall be determined by the 
following indicators:

● Turn – round rate
● Duration of one turnover.
Turn – round ratio shall be determined 

by the formula: 

  (2)

Duration of one turnover:

 (3)

Let’s review the business activity of «KazTran-
sOil» JSC. «KazTransOil» JSC is the largest oil 
pipeline company of the Republic of Kazakhstan 
rendering the services on oil transportation in the 
domestic market and for export. It is also a member 
of the project «Public IPO» [4].

Let’s study the fi nancial condition of «Ka-
zTransOil» in terms of «the golden rule of enter-
prise» (Table 1).

According to Table 1 for all periods, «the golden 
rule of enterprise economy» has not been fulfi lled. 
In most cases, the growth rate of gross operational 

profi t does not exceed the growth rate of sales pro-
ceeds which is affected by a large proportion of prod-
ucts prime cost. Since 2010 «the golden rule of en-
terprise economy» has not been alsmost completely 
fulfi lled, except for the last ratio, i.e., the increase in 
proceeds was accompanied by signifi cant increases 
in products prime cost. Thus, the business activity of 
«KazTransOil» JSC can be described as low.

Let’s study the relative indicators of business 
activity of «KazTransOil» JSC which are able 
to fully describe the activities of the company 
(Table 2).
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Table 1
Fulfi llment of «golden rule of enterprise economy» condition

Period Rgop  </> Tpp  </> Rac  </> 100 % Fulfi lled/not fulfi lled
2007 109  < 126  > 117  > 100 not fulfi lled
2008 134  > 125  > 82  < 100 not fulfi lled
2009 110  > 106  < 123  > 100 not fulfi lled
2010 102  < 110  < 129  > 100 not fulfi lled
2011 79  < 102  < 107  > 100 not fulfi lled
2012 98  < 102  < 110  > 100 not fulfi lled

Table 2
Indicators of total assets turnover

of «KazTransOil» JSC

Period Turn-round rate 
for total assets

Duration 
of one turnover

1 2 3
2007 0,32 1145
2008 0,41 900
2009 0,43 853
2010 0,37 982
2011 0,32 1129
2012 0,30 1207

According to Table 2 for the period from 2009 
to 2012, the total assets turnover ratio of «K» JSC 
has been declining, as seen in on the chart 1, and by 
2012, the company’s business activity had fallen to 

a level below the level of year of 2007 which is the 
indicator of effectiveness reduction in the use of all 
available resources by the enterprise.

Business activity is an important indicator in the 
study of the company’s investment attractiveness.

Analysis of the company competitiveness in 
the stock market shall be accompanied by an as-
sessment of its attractiveness as a set of objective 
evidence, properties, tools, and opportunities that 
drive potential effective investment demand. To as-
sess the investment attractiveness we need a few in-
dicators of the company’s fi nancial condition which 
include working capital ratio, business activity ra-
tio, return on assets and EBITDA1 margin. It should 
be noted that EBITDA margin shows headline earn-
ings profi tability of the company. 

1 EBITDA – (Earnings Before Interest, Dividend, 
Tax and Amortization) gross operational profi t before de-
duction of accrued interests, dividends, taxes and amorti-
zation for fi xed assets and intengable assets. 

Fig. 1. Dynamics of change of a rate of assets turnover at «KazTransOil» JSC

Using all the above data let’s us to calculate 
the summary indicator of investment attractiveness 
mark with one of the proposed distance methods, 
which looks as follows:

   (4)

where Ria is the summary indicator of investment 
attractiveness; n – number of fi nancial ratios used in 
the calculation; Xi – the value of the fi nancial ratio i; 
Xiet – reference value of the fi nancial ratio i.

If you calculate these ratios for the company 
«KazTransOil» we will get the following.

A lower value of investment attractiveness wit-
nesses its high rate Investment attractiveness of 
«KazTransOil» JSC varied greatly during the moni-
toring period which clearly can be seen in Fig 2.

Over the period from 2007 to 2008, the com-
pany increased investment attractiveness as a re-
sult of increase in the working capital ratio, return 
on assets and business activities. However, in the 
period from 2008 to 2010 the company’s fi nancial 
position has been deteriorating that resulted from 
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a reduction in business activity, return on assets 
on EBITDA. Increase in working capital ratio re-
duced the decline in investment attractiveness of 
«KazTransOil» JSC. By 2012, the attractiveness of 

«KazTransOil» increased for the potential inves-
tors, however, the decline in business activity rate 
reduced the increase in investment attractiveness of 
«KazTransOil» by 0,02.

Table 3
Calculation of investment attractiveness of «KazTransOil» JSC

Rate 2007 2008 2009 2010 2011 2012
Working capital ratio 1,54 1,75 1,39 2,11 2,22 2,26
Assets turnover ratio 0,32 0,41 0,43 0,37 0,32 0,30
Return on assets 0,05 0,07 0,10 0,05 0,06 0,07
EBITDA margin 0,53 0,40  0,40  0,36  0,48 0,50
Investment attractiveness 0,63 0,42 0,43 0,57 0,46 0,41

Fig. 2. Dynamics of investment attractiveness change of «KazTransOil» JSC over the period from 2007 to 2012

Having investigated the business activity of 
JSC «KazTransOil» we came to the conclusion 
that this rate of the company is not high that has 
adversely affected its investment attractiveness. In 
addition, the rate of change in gross operational 
profi t below the rate of changes in sales proceeds 
refl ecting the high cost in the company. «KazTran-
sOil» JSC should conduct a more detailed analysis 
of its business activities and identify the sources 
of increase in the rate that will help to improve 
the management of their own assets, therefore, the 
investment attractiveness of the company in the 
stock market.

Thus, business activity plays an important role 
in assessing the fi nancial position of any enterprise 
which is the object of attention of potential inves-
tors. Business activity is an indicator of the effec-

tive management of enterprise asset which in turn 
has an impact on the competitiveness of the com-
pany in the stock market.
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Short Reports
THE SUPPLEMENTARY VOCATIONAL 

TRAINING AS THE FACTOR 
OF DEVELOPING THE INNOVATIONAL 
POTENTIAL OF THE SPECIALISTS FOR 

THE AGRO-INDUSTRIAL COMPLEX 
IN OMSK REGION

Shumakova O.V., Kovalenko E.V., 
Mozzherina T.G.

VPO «Omsk State Agrarian University. P.A. Stolypin»,  
Omsk, e-mail: elenachebot@mail.ru

The transition of the agro-industrial complex to 
the innovational way of development requires new 
approaches to train employees: from the working 
force up to the management. To function in mar-
ket conditions and to apply modern technology it 
is necessary to employ qualifi ed personnel and spe-
cialists having corresponding training skills and 
practice. Nowadays agricultural production needs 
qualifi ed personnel more than other industries. It is 
very diffi cult for the peasant to follow innovations, 
to understand their essence and to introduce them 
into production process because he is very busy and 
has poor relations with information systems [1].

Now we are going to survey the realization of 
the programs of the supplementary vocational train-
ing in agro-industrial complex of Omsk region. 

Nine hundred and eighty-eight representatives took 
the improvement of qualifi cations in 2012. There 
were 41 managers, 483 specialists and 464 employ-
ees of the most popular professions in agricultural 
sphere of the region. In 2011 there were 985 people: 
80 managers, 482 specialists and 423 workers of 
the most popular professions. In 2010 – 1638 learn-
ers improved their qualifi cation: 138 managers, 
532 specialists and 968 workers. Such dynamics re-
sults from the staff reduction in the agro-industrial 
complex of the region. So, in 2012 the number of 
employees decreased by 3581 people compared 
with 2010 year. Poor incentive of management and 
reduction in budget fi nance of the corresponding 
item of expenditure have a great infl uence.

Specialists of agriculture in Omsk region more 
often take the improvement of qualifi cations at the In-
stitute of Vocational Training of Omsk State Agrarian 
University named after P.A. Stolypin (see IVT Om-
SAU named after P.A. Stolypin). As for the year 2010 – 
896 learners took the courses of training and in 2011 
among 985 people – 953 studied at the institute. By July 
2013 seventy-six people had taken the training.

Let us survey the system of the supplementary 
vocational training with the help of SWOT-analysis 
(Table 1) that can determine strong and weak sides, 
perspectives and threats.

Table 1
SWOT analysis on the system of the supplementary vocational training 

in agro-industrial complex of Omsk region

 Strong sides Weak sides
1) the incentive of staff to improve their qualifi cation; 
2) the availability of the specialized centre for 
the in agro-industrial complex (IVT OmSAU 
named after P.A. Stolypin);
3) the availability of МВВ; 
4) the availability of qualifi ed staff to realize the 
programs of supplementary vocational training;
5) the number of educational institutions realiz-
ing the programs of SVT;
6) the marketing of educational services of SVT;
7) the application of innovational pedagogical 
technologies in the system of SVT 

1) the absence of understanding and incentives of man-
agement at the enterprises in the supplementary voca-
tional training of their staff and employees;
2) poor state support off the SVT programs;
3) unstable fi nance position of agricultural enterprises 
in Omsk region;
4) the absence of expensive and modern equipment;
5) poor use of possibilities in education without giving 
up work;
6) sectoral orientation of the SVT programs at the spe-
cialized centre in agro-industrial complex 

Possibilities Threats
1) co-operation with leading enterprises having 
innovative productive grounds («Semirechens-
kaya», «Karbyshevskaya» supply bases);
2) the incentive of government to have qualifi ed 
staff in agro-industrial complex;
3) the possibility to improve teaching staff;
4) realization of SVT programs with the help of 
innovative educational technologies;
5) employment of the remote education by means 
of the Internet communicative sites (on-line) 

1) impossibility in timely modernization of equipment;
2) the reduction in demographic indicators in the agri-
cultural sector;
3) the alteration in production technologies of agro-
industrial complex;
4) unstable state regulation of SVT;
5) the hazard in impossibility to realize some SVT programs;
6) the increasing shortage in the quantity of learning people 
compared with the demands in the economy of the region;
7) the availability of competitors in the sphere of SVT 
programs, price policy 
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Carried out analysis allows to determine 
the directions in the development of SVT tak-

ing into consideration the demands of employers 
(Table 2). 

Table 2
The direction in the development of SVT in agriculture of Omsk region

Type of the 
component Content of the direction of development

Organizing Organization of activity of educational institutions according to the demands of the market;
Subdivisions, realizing SVT, should be included in the staff of higher educational institu-
tions, scientifi c and productive organizations, secondary professional education; 
Marketing and management of educational services (career-guidance, enrolment); 
Incentive of management and employees;
Improvement in organizing the realization of SVT programs (without giving up work, 
with giving up work partly and remotely);
Monitoring the demand for the proposed programs;
Professional competence and practical skills of staff;
Modern innovative teaching and methodical equipment; 

Technological Realization of SVT programs should be carried out in co-operation with leading produc-
tive enterprises;
Employment of the remote education;
Use of modern information technologies; 
Interaction with innovative, scientifi c, productive organizations (moving lessons, round-
table conference);

Economic Investment in basic programs of SVT at the expense of federal and regional budget(social 
order);
Finance of creative (individual) SVT programs at the expense of employers;
Increase of professional competence of teaching staff suitable to the innovative economy; 

 Adjusting 
(controlling)

 Making the effective state support of training and further training of staff at the regional 
level; 
Control and monitoring the quality of educational activity of SVT institutions;
Monitoring the competitors and their price policy 

According to the survey the development in 
the system of vocational training is one of the most 
perspective directions because the signifi cance of 
supplementary training becomes higher. It increases 
professional skills of staff and results in their better 
adaptation to the changeable market conditions. 
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TECHNOLOGY OF THE LEGAL EDUCATION YOUNGER PUPILS
Abdullaeva M.D.
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In article is described technology of the legal education younger pupils, providing participations and interac-
tions pupil, full cut-in them in process of the cognition. As a result pupils become the active researcher surrounding 
world together with teacher, rather than passive adopting experience of the adult person. The main receiving the 
education: play, helping raise understanding to situations and causes sufferings to turned out to be in her people, 
division by pairs and groups, using at utterance different ideas or that class speculated on one or another abstract 
ideas with standpoint of its own experience, verbal associations, using at the beginning initially studies of the subject 
for the reason clarifi cations that that pupils already know on her, as well as at the end by purpose of the clarifi cation 
that that new have heard and etc.

Keywords: technology, legal education, younger pupils

The Formation and development legal 
state, in which dominant beginning gain the 
human right and value to personalities, hang, 
fi rst of all, from education and learning of the 
young generation. So at present sharply costs 
need in use all education facilities in scholas-
tic- education process schools for develop-
ment pupil in spirit of the respect of the human 
rights, to liberty and human value.

Amongst of human valuables humanistic 
pedagogical brings forth on the fi rst place of 
the person, his right, liberty and corresponding 
to him education and education. In the high-
light progressive pedagogical concept of each 
folk always was a confession of the person 
high humanistic by value, respect to his per-
sonalities, his value, protection of his rights on 
liberty and development, statement democratic 
principle in his education and formation.

The great role of the school, which can do 
the a great deal that humanistic of value be-
come not simply amount of the knowledge’s 
for her alumnus, but also syntheses of the mor-
al rates, defi ning behavior of the person. She 
can consolidate beside child feeling own value, 
ability to resist irritate, shallowness’s, cruelty. 
So morally-legal education is one of the most 
important problems of the school Education to 
human rights – an education not only that that 
present itself human right, but also that that 
it is necessary to do in interest of the human 
right. The Purpose of the education to human 
rights consists in that to help to reach the pupil 
in its development such level, when they begin 
to understand, what is a human right, feel im-
portance of the human rights and need to keep 
and protect their [1; s. 123]. The Occupations 
orientate on consequent production beside 
children not only knowledge’s and skills, but 
also value of the installation, which will him 
necessary in the further life [3; s. 47].

The knowledge’s: knowledge that that 
exist the documents on human rights, that, 
what right in they are bolted, that that these 
rights possess all people in the world and that 
integral [2; s. 67].

The Skills: listen others; conduct the anal-
ysis with standpoint morally-moral valuables. 
These skills help the children to analyses sur-
rounding their world [4; s. 17].

Value: conviction in that that human right 
important that their it is necessary to respect 
and keep that interaction better, than confl ict 
that we themselves have charge of our own ac-
tions [5; s. 12].

Technology of the education provides the 
participation and interaction pupil, full cut-in 
them in process of the cognition. They become 
the active researcher surrounding world to-
gether with teacher, rather than passive adopt 
the experience of the adult person.

The Main receiving the education:
Rolvaag play. Helps to raise understanding 

to situations and causes sufferings to turned out 
to be people in her.

Division by the pairs and groups. It is used, 
when it is necessary to were quickly voiced 
different ideas or that class speculated on one 
or another abstract ideas with standpoint of its 
own experience.

Verbal associations. Acceptance is used at 
the beginning initially studies of the subject for 
the reason clarifi cations that that pupils already 
know on her, as well as at the end by purpose of 
the clarifi cation that that new have heard.

«Brainstorming. This acceptance is used 
for decision of the concrete problem or search-
ing for of the answer to question. For instance, 
after «incident», connected with arising the 
confl ict between pupil, ask the class to offer all 
possible variants of the decision of the confl ict 
by peace way».

General debate in class. This accep-
tance enables to develop the skill to listen, 
speak by turns, as well as gain the skills im-
portant for upbringing the respect to rights 
of the other people.

Questions «open» type. They are used 
therefore that on them it is diffi cult to give 
uniquely correct answer.

1. The Hypothetical questions: «That you 
have done if?» 
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2. The Questions, spurring to cogita-
tions: «As it were we could help to solve this 
problem?»

3. Encouraging/supporting questions: 
«This interesting, but that happened further?»

4. The Questions, revealing opinion: «That 
you think or feel on cause?..»

5. Zondiruyuschie questions: «Why you 
so think?»

6. Explaining questions: «Shall I rights if 
shall say that you think?»

«Projects. The Result of the study can be a 
report, exhibition, drawing, poem».

«General uproar». It is used, for change 
the rate of the lesson. Uchasгhiesya during fi ve 
minutes speak your mind on cause right before 
told or shown «Drawing. Acceptance is used 
for the reason developments of the keenness’s 
of observation, skill of collaboration, imagina-
tions, feeling sufferings in respect of people on 
picture or to hear better their own classmate».

The generalizing lesson on total course in 
4 classes with provision for aforesaid methods 
and acceptance. The subject: «On Olympus of 
the legal knowledge’s». The purpose of the oc-
cupation: assistance free and conscious accep-
tance pupil key legal rates and notion; shap-
ing analytical and communication competency 
(the development beside students skills to ar-
gue its choice, select the main, analyses the 
situation, combine individual and group forms 
of the work); upbringing the legal culture.

Coming, from name of the subject of the 
lesson pupil explain meaning «Olympus». An-
swer the question: «As you think, why subject 
of the lesson exactly such?»

The Actualization of the knowledge’s. Re-
call, with what document we got acquainted 
and worked at our occupation? In what year 
they were accepted? Why appeared need in 
creation these document? To whom they are 
addressed? What is a «right», as you under-
stand importance of this word?

«Brainstorm». Children was offered build-
ing to think and write their own right with births 
and before present moment. Discuss their own 
record in group, fi nd that general in record, and 
arrange the answers to separate slip of paper 

liver rights person of our country since mo-
ment of the birth. The totals of the work we 
have arranged on silhouette of the person.

Fresh work. The Following stage of the 
work was a work in vapors. Uchaschiesya you 
to discuss the important belongings and dis-
pose them in order of importance for life. What 
«belongings» in list are absolutely necessary? 
That from these «things» has secondary im-
portance? That you wanted to add in list of the 
necessary things? What need possible to refer 
to rights? Uchaschiesya draw a conclusion that 
these need and, not only they, are contributed 
in konvenciyu.

Stating the problem-solving questions, 
which purpose is a production approach to 
analysis to real life situations on base of the got 
knowledge’s within the framework of study of 
the course. «All boys in our class are in their 
own rights? But, regrettably, on our planet 
Land exist the hot points, where are broken 
right pupil. Let’s get acquainted with tale your 
person of the same age and shall realize what 
rights were violated».

Lead total passed in playing form (the play 
«Is permitted – is forbidden»).

As home task pupil was offered to write the 
review about that that gave him course «I and 
my right».

Thereby, possible draw a conclusion that 
use given systems extracurricular occupa-
tion promotes increasing a level knowledge’s 
about rights child, upbringing the legal culture 
younger schoolboy, realization itself as person-
alities, development of the interest to study of 
the legal questions.
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In the article necessity of intellectual development of pupils’ personalities in the conditions of society infor-
mation has been substantiated, didactic potential of information-communication technologies in development of 
intellectual abilities of schoolchildren has been discovered. On the basis of the analysis of the relevant information 
the conclusion was that intellectual skills are determined by the following components: ability to analyze, ability to 
select the main thing and the second, ability to systematize and classify, associativity of thinking, ability to generate 
ideas and to suggest hypotheses, criticality of thinking, development of refl exion, stability of attention, ability to use 
attention, developed imagination. In the course of the work we have made the analysis of didactic potential of infor-
mation-communication technologies and have been determined the main blocks of the above- mentioned technolo-
gies, which use in pedagogical process is the purpose of increase of intellectual development of pupils’ personalities.

Keywords: information, information-communication technologies, intellectual development, 
computer graphics and animation

Information of the society is refl ected as the 
most important mechanism of forming compet-
itiveness of national economy in the Message 
of the President of the Republic of Kazakhstan 
N.A. Nazarbayev «The Kazakhstan strategy of 
entering the list of 50 most competitive coun-
tries of the world. Kazakhstan on the threshold 
of a new breakthrough in its development».

Information of the society is realized in 
the framework of the concept of the National 
Information Infrastructure directed to creation 
of E-Government; making open information-
communication systems; standardization and 
certifi cation of information means and sys-
tems; providing access to the resources of local 
and global networks; expansion of application 
sphere of the state language in a digital fi eld; 
maintenance of safety and protection of the 
state resources. 

In an information society as opposed to 
the industrial one knowledge and intellect are 
produced and consumed. The main type of cre-
ated products is an information product; erudi-
tion and intelligence are included into national 
riches. Naturally life in an information society 
demands from the members of society high in-
tellectual level, information culture of a person 
and creative activity of rising generation. Its 
solution means working out effi cient technolo-
gies of intellectual development based on mod-
ern theoretical approaches to the questions of 
intellect and creative work. 

On the basis of analysis of corresponding 
literature we have come to the conclusion that 
intellectual abilities are determined by the fol-
lowing components: ability to analyze, ability 
to sort out the main thing and the secondary 
one, ability to systematize and classify, asso-
ciativity of thinking, ability to generate ideas 
and to put forward hypotheses, criticality of 
thinking, development of refl exion, stability 
of attention, ability to distribute it, developed 
imagination.

Nowadays in order to realize successfully 
intellectual development of pupils’ personali-
ties in their educational activity it is necessary 
to look for modern teaching means and meth-
ods. As the experience of educational institu-
tions of Kazakhstan shows it is use of infor-
mation-communication technologies with their 
huge universal possibilities that will be one of 
these means. Besides, with development of 
modern information-communication technolo-
gies the system «a person and a computer» has 
quickly turned into a problem which concerns 
all the members of the society, but not just spe-
cialists, therefore communication of a person 
with a computer should be provided by school 
education. The earlier we will begin it, the 
faster our society will be developed because 
a modern information society demands work 
with computers. In this connection in Kazakh-
stan the beginning of studying computer sci-
ence is transferred from the 10th form to the 7th 
form, and pupils of primary forms have a pro-
paedeutic course, it is connected with the fact 
that information-communication technologies 
have a huge pedagogical and didactic potential. 
At the traditional organisation of the process of 
training with use of the newest technical means 
a pupil «keeps a position of listening explana-
tion», and with using a computer in the training 
course «studying becomes active and is ruled 
by the child himself» [1]. Thus in the train-
ing course personal signifi cant purposes are 
achieved, and the received knowledge assist 
in development of pupils’ intellect as the work 
experience of Kazakhstan teachers shows.

According to the results of our experi-
mental research development of intellectual 
abilities of schoolchildren by the means of 
information-communication technologies is 
a personal education expressed in a complex 
of knowledge, abilities, personal character-
istics providing such interaction of the pupils 
at which optimal conditions for development 
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of a creative personality are created, that de-
termines the level of intellectual development 
which is characterized not only by quality of 
learning the set content, but also by consider-
ation it in different aspects, as well as provides 
putting forward hypotheses during the search 
of solution of theoretical and practical prob-
lems, as criticality to them, analysis and devel-
opment of hypotheses of other participants is a 
necessary quality of a modern person.

D. Dewey whose works many psycholo-
gists and teachers who are supporters of hu-
manistic pedagogics used, paying special 
attention to importance of development of in-
tellectual abilities of schoolchildren and form-
ing independence of thinking, at the same time 
emphasized that the point is not only necessity 
of mastering knowledge, by the approach itself 
to organisation of activity in mastering this 
knowledge [2, с. 52].

At present time information fl ows in dif-
ferent spheres of knowledge are so huge and 
grow so rapidly, that a modern educated person 
cannot keep all necessary facts in his memory. 
Besides fundamental knowledge within the 
limits of his speciality he should be able to 
work constantly with information not only in 
the particular fi eld of activity, but also in ad-
jacent spheres as the solution of the majority 
of the problems is at the joint of subject fi elds. 
In this connection ability to work with infor-
mation actually becomes the key intellectual 
ability which is the basis of any professional 
and cultural competence. Therefore the key 
task of the modern education system must be 
the task of forming this ability. In many kinds 
of professional work visual information neces-
sary for decision-making is if not unique but 
the basic one. 

Information-communication technologies 
which are an objective reality of modern edu-
cational process can not only fi t in organically 
with studying-research activity of pupils, but 
also be used at organization of problem train-
ing and studying specifi c ways of creative ac-
tivity that in the fi nal analysis will assist in in-
tellectual development of pupils’ personalities. 
For example, using of computer graphics and 
animation will allow pupils to do educational 
experimental-research activity and to carry 
out independent scientifi c research of differ-
ent phenomena and processes. Realization of 
possibilities of artifi cial intellect systems in 
software products for education will enable 
to improve testing, diagnosing techniques of 
control and estimating the level of intellectual 
development due to the possibilities of self-
checking, individual, differentiated approach 
to each trainee.

The content of technology which was de-
veloped in the Kazakhstan National Informa-
tion Centre is modeling on the basis of «hori-
zontal enrichment» which essence is in adding 
to the traditional curriculum special courses 
which qualitatively differ from the traditional 
content of school education and are directed 
straight to intellectual development of pupils.

It represents entirely intellect and integrates 
in itself some aspects of intellect development: 
cognitive, information and creative and ac-
cordinly has three basic directions (lines):

● Cognitive line provides enrichment of 
cognitive experience of a child as the basis of 
intellect.

● Information line is focused on forming 
conceptions about the information picture of 
the world and acquaintance to information pro-
cesses, mastering cognition methods and pro-
vides fi rst of all development of metacognitive 
experience.

● Creative line or development of creativ-
ity, ability to make up creates conditions for 
stimulation of intellect displays in a non-stan-
dard situation or an uncertain situation.

It is necessary to note that the developed 
program material is successfully interfaced 
with the general education content, not dupli-
cating it, and can be used together with any 
programs of school education.

In conclusion we should note that on the 
basis of the analysis of didactic potential of 
information-communication technologies we 
have sorted out the main blocks of these tech-
nologies which use in pedagogical process is 
aimed at intellectual development of pupils’ 
personalities:

 studying and use of general methods of 
effi cient processing of information;

– use of programs of general purpose (text 
and graphic editors, tabular processors, control 
systems of databases);

– use of telecommunication software;
– use of special programs (tool environ-

ments, multimedia products used at studying 
of some subjects) for making subjectively 
new rational ways of information processing. 
From our point of view optimal combination 
of information-communication technologies 
will be joint use of special programs (studying 
and application of programming technologies) 
and studying and use of general methods of ef-
fi cient processing of information, including the 
ways of solving heuristic problems.
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The Pedagogical system of each history 
epoch outlives essential change. However on 
all stage of the development society follows 
to spare emphases to qualitative preparing the 
younger generation to independent life. Pupils 
today have a high mental potential, but, well 
knowledge’s, often cannot use them in practi-
cal activity. One of the effi cient facilities of the 
decision given problems can become the inte-
gration of the contents of the formation, pro-
moting shaping beside pupils initial classes of 
the belief about holistic picture of the world. 
Under integration in broad sense understand 
the process of the formation to wholeness. The 
Determination to integrations as process means 
not dissolution one in the other, but their unity 
that is to say conservation interacting systems 
and adjustment between them mutual contact 
[2]. With reference to system of the educa-
tion notion «integration» can take two impor-
tance’s: fi rst, this creation beside schoolboy of 
the holistic belief about surrounding world; 
secondly, this fi nding of the general platform of 
the rapprochement of the subject knowledge’s. 
The Integration as purpose of the education 
must give the pupil of that knowledge, which 
refl ect relatedness of the separate parts of the 
world as systems, teach the child with the fi rst 
step of the education to present the world as 
united integer, in which all elements intercon-
nected. The realization to these purposes can 
begin in grade school already. The integration 
also – a facility of the reception of the new pre-
sentations on butting of the traditional subject 
knowledge’s. In the fi rst place she is called to 
fi ll the ignorance on butting already available 
differentiated knowledge’s to install the exist-
ing relationship between them. She is directed 
on development of the eruditions training, on 
renovation existing narrow specialization in 
education. In ditto time integration must not 
change education classical scholastic subject, 
she must only connect the got knowledge’s in 
united system [4].

In scholastic process notion to integrations 
different researcher is interpreted differently: 
S.I. Archangelsk pays attention to intercooling 
contents, methods and type of the education; 

G.I. Baturina understands under integration cre-
ation holistic scholastic of the process and sci-
entifi cally-motivated systems of goal-directed 
management process shaping to personalities; 
O.I. Bugaev integration of the contents of the 
formation explains need of the determination 
integration relationships for the reason shap-
ing beside pupil holistic picture of the world 
I.D. Zverev for background sign of the integra-
tions takes wholeness of the system of the educa-
tion; V.R. Ilichenko confi rms that integration of 
the knowledge’s is a necessary condition of the 
shaping scientifi c pupil and is realized on base 
general for all subject given cycle of the funda-
mental regularities of the nature; L.M. Momot 
and V. Glomozda consider that in contents of 
the education integration is realized by merging 
in one synthesized subject, course, subject, ele-
ment different scholastic subject on base broad 
integration scientifi c approach G.F. Fedorec 
sees the integration in varied relationship and 
dependency between structured component of 
the pedagogical system [1]. 

Resting in analysis integration processes in 
our understanding integration – a deep process 
of the internal interaction, scientifi c knowl-
edge’s, presenting scholastic subjects. The 
Practice confi rms that subject change at real-
ization of the integrations, structure, connected 
scholastic discipline, enlarge and problems, 
becomes on high level their notional-categor-
ical device and methodological toolbox. The 
Practice confi rms, due to integrations in con-
sciousness pupil is formed more active and all-
round picture of the world, boys begin actively 
to use their own knowledge’s.

The integration allows teaching the child 
by itself to gain the knowledge’s, develop the 
interest to teaching, and raise his intellectual 
level. In initial class she carries their own par-
ticularities and carries the collective nature i.e. 
«Little on all».

The children get acquainted with many 
phenomena’s, notion, and subject on early 
stage of the education already, but have about 
them the most elementary presentations. On 
measure of the education they get all new and 
new knowledge’s, renewing and increasing 
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already available. In this main diffi culty inte-
grated lesson since necessary to save the dy-
namic development of any subject from its 
introduction before fastening. In turn, these 
lessons allow the teacher to reduce the time of 
the study separate that, liquidate duplication of 
the material on miscellaneous subject, spare 
more attention that purpose, which teacher se-
lects at present education.

The integrated lessons remove and over-
strain pupil for count of the switching with one 
type of activity on another. However, as it was 
noted above, at the fi rst two years of the educa-
tion in school does not follow specifi cally to 
accent on integrations since beside child not 
yet big baggage of the knowledge’s, did not 
grammatical, computing, technical skills.

The main by particularity of the integrated 
lesson, on our glance, is that such lesson is 
built on base of some one subject, in our event 
Russian language, which is a main. Rest, inte-
gral with him subjects, help broader to study 
his relationship, processes, deeper understand 
essence of the under study subject, understand 
the relationship with real life and possibility of 
the using the got knowledge’s in practice.

Within the framework of given article we 
stop on relationship of the Russian language 
with the other subject. Bring fragments some 
integrated lesson, called on by us in practice. 
The Russian language as subject of the school 
formation – a phenomena, and contacts it with 
the other subject come to light in contents not 
only. The relationship between subject, what 
the scientist note, is expressed as well as in that, 
“that one subject serves as it were instrument at 
decision on a matter and problems in the other 
subject. Such subject for Russian language is, 
for instance, mathematics. The relationship of 
the Russian; the language and mathematicians 
are strictly fi xed, locked. The realization it’s 
particularly actual in those sections, material 
which easier whole yields to formalizations. 
So integration subject Russian language and 
mathematicians – very complex process, and 
in practice it’s nearly do not realize. But if real-
ize, that much seldom. For instance, we inte-
grate the Russian language with mathematics 
at study of the subject «Orthography numeral» 
or «Quantitative and ordinal numbers» etc.

We shall note one more variant a contact, 
which are fi xed between Russian language and 
the other subject in organizing – a methodical 
plan. There is in view of organizing forms of 
the education, typical of different school dis-
cipline, as the bases for spoken and written 
work on lesson of the Russian language: for-
mation example, answers to questions, letter of 
the compositions on the personal impressions 
and etc. The most wide-spread is an integration 
of the Russian language with reading, graphic 

arts, music. But in the same way these relation-
ship can intertwine else, where are integrated 
not two subjects, but three and even more. 
Such lessons promote the deep penetration 
pupil in word, in the world of the paints and 
sound, help shaping literate spoken and writ-
ten speech pupils students, its development and 
enrichment, develop the aesthetic taste, skill to 
understand and value the works of art, beauty 
and wealth of the native nature. 

In initial class the most wide-spread in-
tegration native language with nature-study. 
In our practical person to subject Russian 
language is added one more – a graphic arts. 
Want to introduce with fragment of such les-
son: Subject: Springtime on picture P. Kon-
chalovskogo «Lilac».

The Lesson was built in such sequences:
1. «Before you reproduction of the pic-

ture P. Konchalovskogo «Lilac», – addresses 
the teacher to pupils, – not truth, on you im-
mediately smell the springtime? Consider at-
tentively picture. Pay attention to abundance 
color, expressed by artist. Was able he show 
that lilac fresh? As it is woke; waked its right 
before cut and brought in room? What color 
this splendid, splendid lilac? See, carefully 
draws the artist a petal, lilac? 

2. Hereinafter on supporting wordless, re-
corded on board, children write their own tales 
or mini-compositions on picture «Lilac».

3. The acquaintance pupil with legend 
about appearance lilac: «Springtime, having 
disturbed rays sun and rainbows, became to 
throw them to the land. And there, where car-
rions rays, becalmed fl abby the fl owers – or-
ange, red, white, blue. The springtime went 
with south on north, generously spilling their 
own rays. When she reached the north, beside 
she remained one only mauve. From them-that 
and increased bushes lilac». There is else lilac 
from Percy. Four hundred years back lilac has 
brought to Vein, but from there she became to 
spread on the whole Europe».

Hereinafter we offer the children to ex-
ecute the exercises on language on this text. 
About particularity of the integrations subject 
Russian language and music’s. At fi rst thought 
generality these subject can be shown more 
doubtful, but possibility of the association – 
unrealistic. So we try to show that unites these 
two subjects as in that material, which subjects 
to assimilation, so and in special ability, with 
the help of some is adopted material.

The Ithaca, on lesson of the Russian lan-
guage pupils must adopt the Russian speech in 
all its aspect, but on lesson of the music un-
der study material – a canto, music product, in 
which merge two poetries – music and speech. 
And on lesson of the Russian language, and on 
lesson of the music we must obtain the clear 
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pronunciation a sound, correct stating the body 
and heads during speech and chant, holdings 
by breathing and voice. «However relationship 
between speech and chant deeper, and root this 
relationship leave in depth ages, when, in the 
opinion of many scientist speech and chant 
met, in one poetry and when their base was not 
differentiated». 

The Methodists past and modern research-
ers in the fi eld of psychologists and methods 
stop its attention on the general in linguisti-
cally and music ability. So from all abilities 
at present possible such, as speech and ear for 
music. Exactly, this ability bests the basis of 
successful assimilation to matters of the lan-
guage and chant.

The Ithaca, beside teachers of the Russian 
language and music’s much general problems, 
which much more effectively can be solved joint 
effort. The Material of the language and music’s 
in related and even differences can be used with 
methodical effect under skillful collation. The 
Integration lesson Russian language with music 
gives the effi cient result, for instance, at study 
of some case forms and words with «diffi cult» 
graves. So, at verse or song students better mas-
ter this subject. The Expected rhyme beforehand 
prepares the pupil to the following case ending. 
Learned some fragment or verses song, which 
are usually used as organized beginning on les-
son of the Russian language, pupils remember 
the necessary words, expressions, integer to 

thoughts, is improved pronunciation. The Mu-
sic on lesson of the Russian language creates 
relaxed atmosphere, helps the pupil be deeper 
sunk in atmosphere everyday life, natures. «On 
such integrated lesson educational function of 
the music not less important, than educational». 
Since at bugging of some product on lesson, 
teacher most often reports and short given about 
author, and history of the making the product. 
This allows and promotes the expansion of the 
outlook pupils.

The Integration this subject plays the im-
portant role in development of the mental abili-
ties, activations of the thinking, development 
of the spatial presentation, as well as in devel-
opment speech and emotional child. Thereby, 
in given article were considered possible vari-
ants integration native language with the other 
subject. Were a brought synopsizes integrated 
lesson, but in some cases only their fragments.
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In the article the peculiarities of adoption of the credit educational technology in the Republic of Kazakhstan 
and the existing problems of its further realization are considered. The credit technology is a new technology for the 
educational system of the Republic of Kazakhstan. It helps to increase the levels of self-education and knowledge 
creative development on the basis of individualization, electiveness of the educational program within the frame-
work of the regulated educational process and account of the knowledge volume in credits. The research leading 
idea consists in the use of the potential of intersubject relations in conditions of the credit technology as a means 
of reinforcing the integration processes stimulating the students’ interest to cognitive activity, quality improvement 
of mastering the disciplines of the speciality curriculum. The establishment of the disciplines’ prerequisites and 
postrequisites at organization of the credit technology assumes the further work on designing such training courses 
which are constructed on the integrated approach.
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The distinctive feature of higher education 
of the XXI century is the international coopera-
tion. In the Republic of Kazakhstan the educa-
tional systems of the European countries are the 
subject of special attention. The integration into 
the European educational space is impossible 
without application of the international tech-
nologies. This is the reason of adoption of the 
credit technology in home higher institutions. 
On the way to integration with the European 
educational space there are some attempts to or-
ganize the whole education system according to 
the global requirements. The State program of 
education development in the Republic of Ka-
zakhstan for 2011–2020 as one of the priority 
directions includes «... design of the effectively 
working educational system providing the broad 
cross-section of the population with educational 
standards (at a global level) of high quality» [1].

One of the basic aspects of reforming the 
modern education is reinforcing of the integra-
tion processes stimulating the students’ interest 
to the knowledge of the essence and the world 
phenomena as complete objects. The tenden-
cies of integration and differentiation in sci-
ence and education are increasing nowadays.

Moving to modern socially-oriented market 
economy is one of the basic directions of the re-
forms carried out in the Republic of Kazakhstan. 
Adoption of the credit technology in the system 
of higher education of Kazakhstan became the 
consequence of the country’s inclusion in Bolo-
gna process which basic purpose is creation of 
the united European educational space.

Tasks setting
The aim of the research: theoretical sub-

stantiation and revealing of the ways of realiza-
tion of the disciplines integration in the higher 
school educational process in conditions of the 
credit technology.

The tasks of the research:
1. To study the theoretical bases of the in-

tersubject relations realization.
2. To investigate the potential of the intersub-

ject relations in conditions of the credit technology.
3. To work out methods of the intersubject 

relations realization in teaching and cognitive 
process of the higher school in conditions of 
the credit technology.

4. To test the worked out methods in the 
course of pedagogical experiment and to sug-
gest scientifi c-methodical recommendations 
on the problem researched.

The methods of the research: study and 
analysis of scientifi c articles, didactic, method-
ical works on the problem researched; analysis 
of normative documentation (the state stan-
dards of education, typical curriculums, cur-
ricula, educational and methodical complexes 
of specialities and disciplines); observation; 
conversation with students; questionnaire of 
the participants of the educational process; the 
experimental work carrying out.

Results
A credit technology – an educational tech-

nology, allowing to reinforce the levels of self-
education and knowledge creative mastering 
on the basis of individualization, electiveness 
of the educational program within the frame-
work of the regulated educational process and 
account of the knowledge volume in credits.

The main principles of the given system 
consist, fi rst of all, in freedom of the students’ 
choice of the academic disciplines, special 
courses and even teachers. At the beginning 
of each course a student gets a course program 
with the whole complex of questions, tasks, 
tests for self-checking, etc. – the so-called syl-
labus. A teacher acts now only as a consultant 
directing and adjusting the students’ work. 
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A student gets an opportunity to take at choice 
the obligatory subjects and disciplines pre-
schedully.

It is possible to judge about the perspec-
tivity of the credit technology on the follow-
ing parameters:

– achievement of the international “trans-
parency” of the existing national educational 
systems (the aim – to enable people to get edu-
cation at convenient locality);

– compatibility with any national educa-
tional system;

– applicability by all kinds of the programs 
and forms of higher education (full-time, part-
time, distant);

– opportunity of the international test 
transfer; 

– compatibility with the European diplomas.
In addition the credit system profi tably repre-

sents the interests both of students and teachers:
– introduction of credits for estimation of 

the labor expenditures;
– personal participation of each student in 

formation of the individual curriculum;
– freedom of choice of the curriculum 

disciplines;
– use of the score system of academic 

progress.
A teacher’s interests are submitted by the 

teaching technology. In the traditional system 
applied until recently all over the postsoviet 
space, a teacher acted as the transmitter of 
ready knowledge, and a student – as the pas-
sive perceiving party. In the credit system a 
teacher has become the organizer of cognitive-
refl ective activity and makes a student study 
during all his educational activity, not just in 
the higher school. A student becomes the active 
perceiving party, learning and getting experi-
ence of continuous self-education on the basis 
of initiative and independence.

However with introduction of the credit 
system in the Republic of Kazakhstan there 
was a number of problems, in particular, con-
nected to very short terms of its introduction 
(2004-2005). In this connection, the students 
have not been timely provided with teaching 
and methodical materials as the teachers sim-
ply did not have time for material preparation 
for each student. Besides originally there were 
some problems with students’ educational 
knowledge assessment on the new system. If 
earlier a lesson lasted 1,5 hours now it lasts 
only 50 minutes. Each discipline can have 
from one up to three credits, i.e. is designed 
for 45–135 hours, and into the structure of 
one credit are included: 15 hours of lectures, 
15 hours of independent work with a teacher, 
15 hours of students’ self-independent work. 
If there is more than one credit it is possible 
to vary hours. For example, if there are three 

credits for a subject (45 hours of lectures, 
45 hours of independent work with a teacher, 
45 hours of students’ self-independent work) it 
is possible to conduct 15 lectures and 30 semi-
nars or 30 lectures and 15 seminars (hours for 
independent work with a teacher and students’ 
self-independent work are not varied).

But to get accustomed to all this both the 
students and teachers needed a period of ad-
aptation. Thus, the teachers are interested now 
in making the subject interesting to students, 
otherwise they can be dismissed, if not enough 
of the educational groups will be formed.

Despite of all these diffi culties, the credit 
system allows teachers and students to form 
the educational process and to determine the 
subjects which are necessary for the future pro-
fessional work.

Besides students get opportunity to study the 
subjects not presented in the higher school pro-
grams, and to pass them in other higher schools 
under the programs of internal and external aca-
demic mobility. These disciplines are put on the 
diploma on the basis of the transfer system.

Thus, taking the way of reforming the higher 
education and approaching its standards to the 
European, Kazakhstan, fi rst, gets opportunity to 
make the higher school diplomas liquid abroad. 
Besides the RK government hopes «to optimize» 
economically the educational sphere of the coun-
try and to make it attractive for the Europeans. 
In general the credit technology is progressive 
and can really organize the European educational 
space in the united integral system.

Within the framework of the given research 
the regulations on the credit technology, a theo-
retical material and the collected experience of 
activity of the higher educational institutions in 
the Republic of Kazakhstan on introduction of 
the credit technology have been investigated [2].

The analysis of the didactic material, curricu-
la, programs, teaching and methodical complexes 
of various disciplines, seminars on introduction 
of the given educational system, show, that in 
conditions of the credit educational system un-
doubtedly there is an active process of integration 
of various branches of sciences. It infl uences the 
quality of mastering the subjects [3].

In view of the conducted research the work-
ing programs on various subjects of the speciali-
ties «Foreign language: two foreign languages», 
«Theory and practice of translation», «Foreign 
philology» and the syllabuses for students of the 
given specialities were analyzed.

In our opinion, the urgency of the problem 
of the disciplines integration in conditions of 
the credit system, its insuffi cient readiness in 
modern pedagogics has been increased.

The interpretation of the concept of in-
tersubject relations in pedagogical science 
is ambiguous. Traditionally the intersubject 
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relations are considered as the mutual coordi-
nation of curriculums caused by the system of 
sciences and didactic purposes. At the same 
time comprehension of the intersubject rela-
tions as didactic condition providing the de-
velopment of cognitive abilities is popularized. 
There is a tendency of the intersubject relations 
allocation in independent didactic principle.

Today in pedagogics they address more of-
ten to the concept of the disciplines integration. 
Integration means association in the whole of 
some parts or elements. Integration – the pro-
cess of the sciences rapprochement and connec-
tion, occurring alongside with differentiation.

We consider the phenomena of intersub-
ject relations and integration from the follow-
ing positions. The didactic principle of the in-
tersubject relations is characterized from our 
point of view as directive to organization of the 
pedagogical process in view of the common in 
the contents of subjects and approaches to their 
mastering. Such organization of the teaching 
process under infl uence of the purposeful re-
alization of the intersubject relations positively 
affects its productivity. At their systematic and 
purposeful realization the whole educational 
process caused by a high level of integration is 
reconstructed.

Integration of the disciplines we consider 
as the pedagogical phenomenon determining 
the ways of developing the subject system of 
education and directed on deepening of interre-
lations and interdependence between the sub-
jects. Integration as the pedagogical phenome-
non has methodological substantiation and, not 
denying the subject system, in many respects it 
promotes soution of the common and adjacent 
problems at training the specialists with higher 
education. Integration of the subjects – one of 
the directions of active search of new pedagog-
ical decisions promoting development of the 
creative potential of the teaching staff for more 
effective infl uence on independent cognitive 
activity of students, on the level of their activ-
ity in mastering the curriculum disciplines [4].

The important positive moment in the his-
tory of development and realization of the idea 
of intersubject relations is transfer of the higher 
school of the Republic of Kazakhstan to the 
credit system. The credit technology deduces 
the educational process on a new qualitative 
level and has a number of distinctive features.

As the monitoring has shown, in conditions 
of the credit technology the signifi cant role in 
mastering the discipline material and organi-
zation of the educational process the intersub-
ject relations have. The educational process in 
the integrated subjects is directed not only on 
maintenance of the learners with knowledge 
necessary for practical activities, but also on 
development of the skills to use this knowledge 

creatively in new conditions, to analyze them, 
to choose the necessary and missing in the in-
formation stream, and also to plan independent-
ly, to carry out and supervise the activity. The 
important signifi cance has formation of such 
common discipline skills which will provide the 
quality of independent cognitive activity of a 
student at higher school disciplines studying and 
will affect the development of the professional 
competence of the future specialists.

The credit technology is inconceivable with-
out teaching and methodical maintenance of the 
cognitive process. The teaching and methodical 
maintenance of the discipline is directed on so-
lution of the following specifi c tasks.

The effi ciency of the intersubject relations 
at the credit technology lessons is proved by the 
following didactic conditions: concrete instruc-
tion on the discipline prerequisites and postreq-
uisites in working programs (syllabuses); precise 
determination of the teaching material volume 
and contents, on the basis of which the intersub-
ject relations are realized; their developed inclu-
sion in the contents of lectures, in methodical 
design of practical classes, in calendar-thematic 
plans of teachers and plans for practical classes 
in students’ syllabuses; concretization of the 
learning objectives from the point of view of the 
acquired adjacent concepts and skills; analysis 
of the concepts common for several subjects; 
development of the generalized world outlook 
categories; application of the generalized cog-
nitive skills and methods; development of the 
common subject skills necessary for mastering 
all the higher school disciplines; application of 
various visual aids from the related disciplines; 
statement of the problem questions of the inter-
subject contents; application of the interactive 
methods of teaching; coordination of activity of 
teachers of different subjects.

The potential of the intersubject relations 
now as the research has shown, is extremely 
great. There is a necessity for development 
of conceptually new integrated approaches to 
mastering the higher school disciplines in con-
ditions of the credit technology. The principle 
of the intersubject relations is traditionally con-
nected to solution of didactic problems and re-
garded as one of the conditions of development 
of the teaching technology. The principle of the 
interbranch scientifi c integration in high de-
gree is connected to the substantial component 
of the educational process probability. The the-
oretical research of the problem of integration 
allows to allocate such positive properties of 
the principle of organization of the intersubject 
relations as complete refl ection of the world 
picture, the outlook formation promoting the 
depth and knowledge transparency; formation 
of the learners’ cognitive interest, develop-
ment of their productive activity, the common 
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discipline skills promoting qualitative master-
ing of the higher school program.

In the context of the common discipline 
skills formation the importance of the language 
disciplines affecting the quality of all subjects 
mastering is increasing. It makes teachers of the 
language disciplines use the great opportunities 
of the intersubject relations during classes for 
achievement of a high level of teaching and get-
ting perfect results in learning. Both a teacher 
and a student should realize, that in all subjects 
the same speech skills are formed, but on differ-
ent language material. Therefore the intersub-
ject relations which consolidate, reinforce the 
developed skills are of paramount importance.

The priority direction of the research is the 
characteristic of the condition of organization 
of the intersubject relations both at language, 
and other kinds of lessons, revealing the poten-
tial of intersubject relations. The research was 
carried out by the analysis of working programs 
and syllabuses of some disciplines of the philo-
logical faculty of South Kazakhstan M.Auezov 
State University. It was carried out by oral in-
terrogations and questioning, representing one 
of the most accessible and effective methods 
of studying the condition of the given problem 
and revealing the probable ways of the educa-
tional process development.

The analysis of the teaching and methodi-
cal complexes was of great importance for ob-
jective estimation of the condition, determina-
tion of the ways of development and designing 
the new strategy in realization of the intersub-
ject relations in the higher school.

Conclusion
On the basis of theoretical propositions and 

the experimental research data we have come 
to the following conclusions:

1. The results of the carried out research 
convincingly testify that integration of the dis-
ciplines is the pedagogical phenomenon deter-
mining the ways of development of the subject 
system and directed on deepening of the disci-
plines interrelations and interdependence. The 
didactic principle of the intersubject relations 
is characterized as proposition, direction on or-
ganization of the pedagogical process in view 
of the principle of integration.

2. Transfer to the credit system, supposing 
among the ways of the educational process de-
velopment one of the most effective – organi-
zation of a strong system of the higher school 
disciplines relations, has made urgent again 
the problem of the intersubject relations in the 
framework of designing the approaches to pre-
requisites and postrequisites application.

3. In conditions of the credit system it is 
extremely necessary: formation of the common 
discipline skills in view of the requirements of 

the credit technology providing the material 
qualitative mastering; instruction on the disci-
plines prerequisites and postrequisites; use of 
opportunities of one of the main components 
of organization of the independent cognitive 
activity of a student – a syllabus.

4. The results of the experimental teaching 
have shown, that introduction of the new ap-
proach to realization of the intersubject rela-
tions substantially promoted:

– active use of the intersubject relations by 
students in the independent cognitive activity;

– adaptation of the former schoolchildren 
to the higher school system;

– students’ mastering of the certain knowl-
edge systems: philosophical, social, psycho-
pedagogical, philological, ethical;

– formation of the system of common dis-
cipline skills: adaptable, cognitive, communi-
cative, research, designing;

– formation of the system of common dis-
cipline skills of preparation of oral scientifi c 
message, written execution of the cognitive ac-
tivity results, work with printed sources, refer-
ence to computer support;

– improvement of quality of mastering the 
subjects studied.

The carried out research and the results of 
the experimental work prove the urgency of the 
problem of the intersubject relations in condi-
tions of the credit system. The urgency and 
many aspects of the given problem give oppor-
tunities for its research. Only in the aspect of 
the credit technology it is possible to allocate 
some directions in research of the potential of 
intersubject relations in the higher school: ap-
plication of the credit technology mechanisms 
for coordination of teachers’ work; activity of 
advisors in formation of an educational trajec-
tory of students, designing the individual cur-
ricula in the aspect of the intersubject relations 
realization; working out and introduction of 
new integrated courses into the educational 
process of the higher school; improvement of 
the curricula in view of the principle of the in-
tersubject relations.

These conclusions speak of the prospects 
of the further scientifi c researches devoted to 
the intersubject relations in the aspect of the 
higher school teaching.
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The issues of educational process in secondary 
schools as well as tertiary educational institutions 
are being widely discussed in press, as noted in the 
number of high school graduates with the highest 
possible 100-point score in the physics state exam 
has increased 26-fold in 2013 [1, 2]. The mean score 
in physics has grown from 52,28 to 60,12. As the 
academic year has only started, it is hardly worth 
making judgements about how much the students’ 
knowledge has actually improved.

The prevailing trend in today’s education is in rap-
idly changing education technologies, which proves 
that Russian education is in the bifurcation point. Be-
fore now, people who had just completed their degrees 
were in high demand in industry, which was an incen-
tive for applying to higher educational institutions to 
major in technical engineering, while at present de-
grees in law and economics are more popular.

The Russian Ministry of Education has in-
creased the target fi gures for admission to engineer-
ing and science degrees, trying to fi x the situation. 
However, applicants’ preferences are still biased to-
wards economics, state governing, advertising and 
public relations. Recently, there has also been an 
increasing interest in medical biochemistry, while 
the real economy sector demands specialists in en-
gineering and innovative technologies.

In this situation it is diffi cult to predict the re-
sults of changes in the educational process accord-
ing to the foresight studies by the Strategic Initia-
tives Agency [3]. It states the following key features 
of the future education:

1. Total transformation of the educational process.
2. Personal education. Everybody chooses their 

own education trajectory. “There is no place for the 
old school and university in the future world”.

3. Achievement storage – the portfolio sys-
tem – is one of the key characteristics of the edu-
cational process.

4. Organising universities by a set of majors 
which group students together.

5. Lifelong education.
Whereas the ideas of achievement storage and 

lifelong education can be agreed with, the other 
points appear highly problematic.

For a secondary school student choosing sub-
jects to major in for further education in a modern 
university is a serious challenge. As for abandon-
ing organised study in schools and universities, it 
is worth remembering Freud’s words that a human 
being’s desire to work is just a fantasy.

Even more questions arise with testing the abil-
ities of those applying for jobs in serious spheres of 
activity demanding high responsibility. Apparently, 
the following requirements will remain eternal 
truths whatever change may take place:

1. Knowledge of the fundamental laws of natu-
ral sciences.

2. Skills in applying it in solving professional 
problems using mathematical techniques and up-to-
date software instruments.

3. Experience of research work with up-to-date 
professional equipment.

The organisation of educational process in uni-
versity and school may be subject to a lot of further 
discussion, but if it provides in a university all the 
three points mentioned above and employers read-
ily admit university graduates which demonstrate 
career progress, this university’s practices deserve 
studying and promoting, and this institution is in no 
need of immediate changes.

The competency-based approach, which is 
widespread in assessing the quality of training not 
only university, but secondary school students, 
implies formulating, developing and assessing the 
competencies. All the three positions have specifi c 
problems associated with them. Employers are not 
willing to make their requirements widely known, 
preferring to fi nd out about potential employees 
during interviews and probation periods. So, edu-
cational program developers are facing the risky 
task of formulating competencies based on con-
sultations with employers and market demands, 
further coordinating them with those interested. 
For the developing competencies, in addition to the 
items mentioned before, it is necessary to have a 
corresponding educational program, organizing the 
educational process, etc. But the most challenging 
task is assessing the level of competencies after the 
completion of the study. This work includes a sug-
gestion that not only the student’s achievements in 
learning, but also research activities and research 
works published are assessed [4].

The rector of Lomonosov Moscow State 
University V. Sadovnichy indicated in one of his 
speeches that the information contained in physics 
coursebooks is 50 years behind the modern state of 
science. As physics is the basis of technical educa-
tion, the teaching and learning process in physics 
plays the leading role. Its importance reaches the 
highest degree if physics is the student’s major. The 
bachelors’ and masters’ curricula for the physics 
major specializing in condensed state physics have 
been enriched with two new courses: the Modern 
Scientifi c Picture of the World, the world-view-
related course, and the Basic Physics of Nanoma-
terials to form up-to-date scientifi c ideas. Besides, 
studying these courses will enable the graduates to 
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change their professional direction in the future. In 
the ancient time, all the scientifi c disciplines were 
studied within one – natural philosophy. The differ-
entiation between the disciplines was historically 
justifi ed, which was proved by the rapid develop-
ment of physics, chemistry and biology in th 18th, 
19th and especially 20th centuries. As a result of this 
differentiation, the research trajectories of these 
disciplines went in different directions: by study-
ing physics, chemistry and biology separately, the 
laws of functioning in al chemical and biological 
systems are examined. But this leads to the disap-
pearance of the idea of the world unity; the world is 
universal because it consists of the same elements 
(no other elements have been found in space), it is 
ruled by the same laws (the subdivision to mega-, 
macro and microworlds is relative, and their appli-
cability limits should be taken into account, etc.).

This is a reason for teaching a new «natural phi-
losophy» which presents a common scientifi c pic-
ture of the world based on the most recent achieve-
ments of natural sciences. The course also includes 
common issues of natural sciences: the symmetry 
and asymmetry, the curvature of space, self-orga-
nization, etc.

Due to the development of the nanomaterials 
and nanotechnologies area, quantum mechanics has 
found practical application [5]. Of special impor-
tance are quantum mechanics sections for students 
specializing in the Condensed State Physics pro-
gram. We consider it reasonable to begin presenting 
the informational material of the Basic Physics of 
Nanomaterials course with revising the concepts of 
solid state physics and to point out that Brillouin 
zones indicate the values of wave vectors at which 
an electronic wave cannot spread in the solid body 
and this is the physical idea of the zones. As a result 
of the crystal lattice periodicity and the existence 
of Brillouin zones, allowed and forbidden states 
emerge in the crystal.

The application of Fourier expansion for vec-
tors of the reciprocal lattice of the periodic function 
with the translational symmetry of crystals can be 
explained by Fourier series being a powerful instru-
ment for solving a variety of tasks. A very impor-
tant component of the information material is clas-
sical and quantum size effects [6–8], which appear 
in quantum dots, wires, and tubes. The physics of 
nanoparticles’ self-organization in physics, chem-
istry, and biology are studied beginning from the 
ideas of self-organization, conditions of self-orga-
nization, etc., with which students are familiarized 
within the Modern Scientifi c Picture of the World 
course, as mentioned above. The basic physics of 
spintronics is studied [9, 10] as well as application 
for high-speed logic circuits.

John Amos Comenius, the founder of modern 
education, emphasized the highest importance of 
revision and assessment. The former of these has 
already been realized. Assessment is performed on 
a regular basis thanks to the developed test-based 
assessment system [11]. The software for it was de-
veloped by the General Physics Department of Na-
tional Research Tomsk Polytechnic University. The 
state registration certifi cate was obtained.

The assessment system facilitates all kinds of 
assessment in the Modern Scientifi c Picture of the 
World and Basic Physics of Nanomaterials courses, 
process, analyse and interpret the data obtained 
from the testing. It includes all the necessary and 
suffi cient tools to provide the students’ knowledge 
assessment in the classroom as well as during the 
self-study. If the state of physics education in most 
higher education institutions in Russia does not 
change, hopes for higher production effectiveness 
will not come true. However, there is place for hope 
based on the rising interest for physics and technical 
degrees, as is seen from press [12].
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In the XIX–XX centuries materialist philosophy (which is particularly true for Marxism) took serious and 
profound attempt to explain the process of social development, based mainly on objective economic factors. There-
fore, in modern history and sociology the spirit of «economic prerequisites» prevailed everywhere for a long time 
in assessing the driving forces of society, and the psychological and spiritual elements that are so important for the 
rational activity of such a thinking being as a man were, to a considerable extent, missed. But in practice this con-
cept proved to be a historical inconsistency. Life itself forced to change the vector of the search of the causes and 
patterns of development of the society from the primary analysis of the economic realities to the spiritual side of 
life. That is why we are considering St. Augustine and St. Symeon Christian concepts of historical development of 
society. However, in our times it requires a philosophical interpretation and explaining which we fi nd in the works 
of theologians of the Middle Ages. 
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St. Augustine (354–430). The western 
Father of the Church, philosopher and theolo-
gian St. Augustine was the fi rst to suggest the 
idealistic interpretation of history. He from 
the standpoint of moral progress described 
the metaphysics of historical forces, in his fa-
mous book «The City of God», the idea that the 
«two cities» later became the archetypal for the 
Christian world. The idea is that in everyday 
life the «City of God» and «City of the man» 
confront each other as a system of values and 
anti-values. Their opposition is of the spiritual 
and moral character that defi nes all the other 
differences, including economic and political 
ones, and as well as the historical develop-
ment of society. The human race, according to 
St. Augustine is divided into two categories – 
people who live for themselves and those who 
live for God. 

Why do people join these two opposing 
camps and fi ght against each other, causing 
the dramatic nature of the historical process? 
There are dialectically both objective and sub-
jective reasons for that. The Lord Jesus Christ 
in the parable of «the sower» refers to an objec-
tive factor. He explains that humanity is gov-
erned by the laws of divine providence, and 
is divided into two kinds. The primary cause 
of the formation of two human communities 
living together in a single fi eld of life, is the 
activity of two sowers of the Good (God), sow-
ing «good seed in his fi eld», and the evil (the 
devil), the enemy of the human, sowing tares 
among the wheat [2, Mat. 13: 24–30].

St. Augustine develops this idea of the gos-
pel. He sees the cause of the appearance of two 
Cities in the subjective moment in the presence 
of two kinds of love. He writes: «So, two Cit-
ies were created by two kinds of love – love 
for themselves, leading to the contempt of God 
and heavenly love, leading to the self-con-
tempt» [1, p. 66].

Representatives of the «City of man» are 
trying to be maximally self-asserted. The be-

havior of these people is entirely determined 
by the thought of their own benefi t. Individu-
als always put their interests above the interests 
of others and tend to dominate them. This ex-
plains the type of society where individualism 
fl ourishes.

The People of «City of God», see the foun-
dation of their life in God, mutually serve one 
another in love. There appears a harmonious 
society of consensus and unanimity. The op-
posite social morality and spiritual aspirations 
of these communities lead to spiritual contra-
diction and confl ict, for the fi rst want by all 
means to get comfortable in this life, and the 
latter take the blessings of this life only what 
they need, patiently waiting for the future of 
eternal bliss.

St. Symeon the New Theologian (949–
1022). In the XI century Byzantine ascetic, 
poet, philosopher, theologian and the greatest 
mystic of the Orthodox East Church St. Syme-
on the New Theologian adopted the idea of 
two Cities and developed it in his own way as a 
doctrine of the Church of Christ and the Church 
of Satan, or «the Church of evil-doers». He un-
derstands the Church as a community of peo-
ple, the «sons of God», connected by the grace 
of the Holy Spirit, by faith, hope, and love in 
Christ in a living organism in the «body of 
Christ», and not just in some social, political or 
economic organization. In this mystical body 
Christ – «is the head of the body, of church», 
and people – parts of this body. Some people 
are in the rank of hands, others in the rank of 
shoulders, the chest, the heart, and leg and 
bones. Every person in the church, along with 
others perform their special mission. However, 
the main goal for everybody is the spiritual 
transformation of man and the whole world.

St. Simeon clearly understands that God 
(the second Person of the Trinity – God the Son 
or the Logos) became incarnate, became man, 
redeemed by suffering on the cross people’s 
sins and made his Church. Thus He laid the 
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objective conditions of salvation on a cosmic 
scale. But these objective conditions of salva-
tion must be supplemented by subjective ef-
forts of people, for salvation is not automatic. 
All should be a synergy or the complementar-
ity of God’s grace and human activity. Based 
on the redemptive mission of Christ and on the 
conscious self-determination of man appears 
City of God, the Church of Saints

This City of God lives in history, goes 
through certain stages of development. Forma-
tion of the New Testament Church – the perfect 
society – began on the day of Pentecost, when 
the Holy Spirit in the form of tongues of fi re 
descended upon the Apostles, ontologically 
changed them and spiritually united in a single 
divine-human organism. In this initial period, 
the members of the Church were unanimous. 
And the multitude of believers «were of one 
heart and one soul» [2, Acts 4: 32]. And there-
fore they «were together and had all things in 
common» [2, Acts 2: 44]. This period can be 
called «the Easter period in the Church». How-
ever, with the development of sin, the Church 
enters its second phase – Cross or persecution, 
suffering and martyrdom, which will end only 
with the help of God at the end of history dur-
ing the Last Judgment.

However, the objective circumstances of 
life, a distinct set of social relations, moral 
indifference or free will can lead a person to 
the city, the ontological foundation of which 
is the former archangel Lucifer who rebelled 
against God and lost his angelic dignity, but not 
the mind, and strength. – «He is world holder 
and plays with the world like with a little bird» 
[3, Word 67, Cat. 23]. For «no one on earth is 
like him: He it is made without fear. He is king 
over all the children of pride» [2, Job 41: 25].

Because of the tyranny of the devil, its 
graceless kingdom is being created and is be-
coming stronger. As antipode to the City of 
God antichurch or «body of Satan» that con-
nects people through a network of some kind 
of interpersonal relationships is being created. 
The basis of this relationship is lecherous and 
perverted love – the most massive and obvi-
ous enemies of the Holy Spirit. According to 
apostle Paul, «Do you not know that your bod-
ies are member of Christ? Shell I then take the 
members of Christ and make them members of 
a harlot? Certainly not! Or do you not know 
he who is joined to a harlot is one body with 
her? For «The two», He says, «shell become 
one fl esh». But he who is joined to the Lord is 
one spirit with Him» [2, I Cor. 6: 16–17].

So, if the Church’s life is defi ned by Christ 
and fi lled with grace, love, light, joy, freedom, 
creativity, the antichurch is ruled by the fallen 
angel, Satan and by sins and passions pervert-
ing human life. Although in real life it is diffi -

cult to separate one community from the other, 
the clash between two communities is inevita-
ble. Life turns into an endless spiritual warfare 
between the Church of Christ and the Church 
of Satan. 

This spiritual warfare requires its philo-
sophical interpretation. Therefore, demonolo-
gy is given so much attention from theologians 
or philosophers who understand that there is 
no spiritual perfection and knowledge of God 
is impossible, if we don’t taken into account 
the fact of this struggle. Christians in this war 
should understand with whom and how they 
fi ght. Ap. Paul explains that, «For we do not 
wrestle against fl esh and blood, but against 
principalities, against powers, against the rul-
ers of the darkness of this age, against spiritual 
hosts of wickedness in the heavenly places» 
[2, Eph 6: 12].

St. Symeon the New Theologian knows 
about this war not by hearsay. On the basis of 
his personal mystical experience, he points to 
the fact that this war can not be negotiated. It is 
eternal and uncompromising. The philosopher 
believes that the devil is cunning ancient war-
rior, fi ghting against people in different ways.

First of all, the tempter suggests the idea to 
people that he does not exist, that they always 
live by own will, then he is trying to impose on 
the people a false kind of world views (athe-
ism, heresy, various philosophical systems) 
based on the wisdom of this world.

Satan also tempts by the apparent beauty of 
the human world, trying to replace the spiritual 
life by material, sensual.

Finally, the devil sometimes has a direct ef-
fect on people, he intimidates, suppresses their 
will, inspires lust, and induces insanity, because 
of which people lose their critical perception of 
life become sad, depressed, and degraded.

Through all of these tricks the devil, as a 
skillful hunter, catches people as a bird catcher 
birds, fi sher fi sh with a net. This is a net of glut-
tony, avarice, lust, vanity, pride, and other pas-
sions. Sometimes people became devil warrior, 
master of evil.

As a result of sinful way of life, a person 
is deprived of divine grace, begins to change 
spiritually, changes his divine prototype to the 
image of a fallen spirit. In the process of spiri-
tual degradation spiritual death is the end point 
of the moral fall of man. Thus, according to the 
St. Symeon the New Theologian, many people 
are dead before physical death. Their souls are 
in hell for a long time, and bodies drag out a 
miserable existence on earth. This theme will 
be developed later by Dante Alighieri. During 
a trip to the underworld where he meets his 
friend Alberigo, who in spring 1300 was still 
alive. There is a conversation between them 
from which the poet discovers that the soul of 



EUROPEAN JOURNAL OF NATURAL HISTORY №6, 2013

70 Philosophy

his friend had long left his body, and his body 
on the earth is already occupied by the demon.

Summary. In this context, however, the 
question disturbing everybody arises: «Is 
our salvation ensured by the this real historic 
church»? Well, yes and no. The fact is that, 
according to St. Augustine and St. Symeon 
the New Theologian, not all people who are 
part of the Church in the Sacrament of Bap-
tism for a variety of reasons, were not born to 
a new life and spiritually where not renewed. 
They are «abortions, not knowing who gave 
birth to them» [4, Himn 46, (50)]. And many 
people, even if they were born again thanks to 
Christening did not become real children of 
the Father. Therefore, in the historical Church 
one can meet the righteous and the wicked. 
Sins sometimes prevail even among Christian 
nations. St. Symeon the New Theologian as-
sessed critically the moral conditions of the 
Christian society at the turn of the millennia 

saying about the general decline of the spiri-
tual and moral life of the Church. Now, in the 
XXI century, the situation became even more 
complicated and worse. The fact is that today 
the struggle between the two cities, between 
traditional and non-traditional moral values 
reached the maximum intensity and entered the 
fi nal stage. Before our eyes, there appeared a 
special society, Babylon, which completes the 
historical process. St. Apostle and Evangelist 
John says about it in the Apocalypse [2].
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Bible solving a problem of man’s soul regards 
world not as objectively and impartially as science 
but in the light of moral values and anti-values. 
Moral and spiritual way of thinking allows man 
to orient himself in private and social life and es-
timate historical events properly. To show histori-
cal events properly, birth development and death 
of world civilization one should use not scientifi c 
conceptions and categories but religious symbolic 
language which nowadays demands philosophical 
interpretation. In «The Revelation» of St. John the 
Devine the end of the global civilization is shown as 
the world-wide city, godless, global mediatory trade 
activity, show-business and erotomania. This civili-
zation became a symbol of power, self-suffi ciency 
and individual autonomy of man and at the same 
time his moral degradation and spiritual misery 
leading world-wide community to crisis and death.

Before our eyes, there appeared a special soci-
ety, Babylon, that completes the historical process. 
St. Apostle and Evangelist John says about it in the 
Apocalypse. This apocalyptic Babylon is not just a 
city, but a «great city», which by replicating the pro-
totype expands its infl uence in all the countries and 
peoples of the world. In other words, it is a modern 
global world civilization. Globalization facilitates 
the economic and political cooperation, promotes 
trade, capital fl ow, improves mutual understanding 
and communication between people. But it also im-
poses on the States and peoples single standard of 
life. This universal standard simplifi es the national 
cultural identity of the peoples.

The dream of all globalists is people who have 
no connection with their homeland, cultural tra-
dition, history, deprived of their national identity 
and indifferent to spiritual values. It is easy to con-
trol a man who is cut off from his roots. It is not 
diffi cult to make from such a man a «talking tool», 
it is easy to make him the ideal worker, standing 
for a penny at the machine tool, and consuming 
cheap products. However, the lack of freedom of 
development leads to a spiritual crisis. No wonder 
the Bible links the end of the world with unifi ca-
tion, and total regulation of life: the lack of free-
dom makes human existence meaningless, turns it 
into a programmed creature.

The symbol of this city is the great harlot who 
sits on many waters. The essence of nature, the in-
ner spiritual life, the true aspirations of the «great 
whore» are clearly expressed in her clothes and 
even painted on her forehead. But all this is mystery. 

People look and do not see, listen and do not hear. 
«The woman was arrayed in purple and scarlet, and 
adorned with gold and precious stones and pearls, 
having in her hand a golden cup full of abomina-
tions and fi lthiness of her fornication: And on her 
forehead was a name written: Mystery, Babylon the 
great, the mother of harlots and of the abominations 
of the earth» [1, Revelation Apoc. 17: 4–5].

The Harlot means Babylon which corrupts all 
men in a special way of life. All people are drawn 
into its sphere of infl uence. Under whoredom is 
meant the spread of immoral customs, corrupting 
religion and the cult of the total decomposition of 
morals. In the modern language, this means, fi rst 
of all, the sexual revolution, which has transformed 
sexual pleasure into one of the most important val-
ues of humanity, into pseudo-religion. The media 
and show business spread it among people.

In the world City, Babylon, the division of labor 
reaches its maximum development. That is why spe-
cial power is needed to link all these activities into 
a coherent whole. Bankers and traders become such 
power. These «useless» (Plato) people are gaining 
immense economic power, exercising the media-
tion efforts and turning all things and relationships 
into a commodity. This also concerns a man who 
alienates from his own essence and becomes a liv-
ing commodity, «a talking instrument», along with 
other things (Marx). In this society everything has 
a price – everything is weighed, measured, bought 
and sold. And money, acting as a universal mediator, 
becomes a special fetish, «golden calf», which sup-
posedly is able to solve all human problems instead 
of God, like the philosopher’s stone of medieval 
alchemists. All speak different languages, but they 
understand perfectly well, only one – the language 
of money. But we must remember that money (and 
that spiritual force that is behind them) is the main 
rival for supremacy of Christ in our lives.

The situation is aggravated by the fact that in 
these times dominated by the rider sitting on a black 
(black – a symbol of hell) horse and having a pair 
of scales in his hand. But this measure of labor is 
wrong. As it is written, «A quart of wheat for a de-
narius, and three quarts of barley for a denarius; and 
do not harm the oil and the wine» [1, Revelation 
Apoc. 6: 6]. Unfair wages lead to a sharp division 
of the population into very rich and the very poor. 
The fi rst live in luxury, eat expensive food (wine 
and oil), and the latter can buy at a meager daily 
wage (a denarius), only a small measure of bread 
or three measures of barley, the cheapest cereals. 
This is the «mystery» of the modern global civiliza-
tion that destroys human perspective of spiritual de-
velopment through economic slavery, poverty and 
erotic dazzling stale.

But the problem is not only unjust economic 
and total erotic perverse system of social relations, 
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but also the fact that the vast majority of people are 
used to this social order and began to perceive it as 
something normal, natural, positive and attractive. 
Many people are well adapted to this slavery and 
do not want to be freed from it, in the blinding light 
of the pleasures of forgetting all sorts of anxiety 
and remorse.

You could even say that many people sincerely 
love this City of trade and corruption, have made it 
their religion, the meaning of life. That is why, the 
rulers, the bankers, and corrupt and lecherous show 
businessmen do not want to change spiritually, but, 
on the contrary, will be very sorrowful about the de-
struction of Babylon. They will sincerely cry and 
worry that their happy days of enrichment, plea-
sure, debauchery, political and economic power 
over the world, the bodies and souls of ordinary 
people ended.

«And the kings of the earth who committed for-
nication and lived luxuriously with her will weep 
and lament for her, when they see the smoke of her 
burning… And the merchants of the earth will weep 
and mourn over her, for no one buys their merchan-
dise anymore: merchandise of gold and silver, pre-
cious stones and pearls, fi ne linen and purple, silk 
and scarlet, every kind of citron wood, every kind 
of object of ivory, every kind of object of most 
precious wood, bronze, iron, and marble; and cin-
namon and incense, fragrant oil and frankincense, 
wine and oil, fi ne fl our and wheat, cattle and sheep, 

horses and chariots, and bodies and souls of men» 
[1, Revelation Apoc.18: 9–13]. 

This Babylon will be destroyed instantly. It will 
cease to exist, like a house of cards on a single click. 
Ap. John the Theologian symbolizes the destruction 
of this great City like this: «Then a mighty angel 
took up a stone like a great millstone and threw it 
into the sea, saying, “Thus with violence the great 
city Babylon shall be thrown down, and shall not 
be found anymore”». [1, Revelation Apoc. 18: 21]. 

Recently we all have witnessed the collapse of 
the stock market when the stock indexes in the U.S., 
Asian, Europe, and Russia crashed simultaneously. 
Following immediately after this a general crisis of 
the world economy began. Its cause is not only a 
commodity overproduction, over-accumulation of 
capital, problems in the marketing of goods, but, 
above all, a distortion of traditional spiritual values 
and moral degradation of society, of which the Bi-
ble and such saints of the Church, as St. Augustine 
and St. Symeon the New Theologian in his doctrine 
of the «Two cities»[2] speak.
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DEVELOPMENT OF THE CONCEPT 
OF THE GEOLOGICAL SAFETY 

OF PERM CITY 
Kopylov I.S.
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Perm is the largest industrial city оf the Western 
Urals, with an area of 809 km2. The Сoncept of geo-
logical safety of the City was developed in the Perm 
state university. The main goal of the Сoncept – 
formation of the system of geological safety in 
the complex development of the city, creation of a 
scientifi c system of the forecast geological hazards 
reduction of geological and other risks, the rational 
use of underground space, the decision of questions 
of ecology and geological safety, increase the level 
of protection of the population and engineering of 
the objects of various levels of responsibility the 
territory of geological hazards, creation of geologi-
cally safe environment for present and future gener-
ations of people. A set of base maps on the territory 
of Perm scale of 1:100 000: map of the actual mate-
rial, the geological map with the main tectonic ele-
ments, map of quaternary deposits, geomorphology 
map, map of exogenous geological processes, map 
of tectonic fractures and geodynamic active zones 
[1–4]. A Program of geological study and mapping 
of the territory of the city for the period of 20 years 
with the program activities of theoretical, method-
ological, GIS, mapping and organizational bases of 
system of geological safety of Perm city.

The main tasks of the program: 
1. Theoretical and organizational basis for cre-

ation of the system of geological safety: theoreti-

cal, legal and methodological support; cartographic 
support and creation of condition cartographic prin-
ciples of geological environment; GIS software, 
creation and management of databases; examina-
tion and estimation of geological and natural-tech-
nogenic conditions and factors. 

2. Large-scale complex engineering-geological 
and ecological mapping and research: large-scale 
engineering-geological and ecological mapping and 
research of scale of 50 000; large-scale engineer-
ing-geological and ecological mapping and studies 
of scale 25 000; large-scale complex engineering-
geological and ecological mapping and studies of 
scale 10 000.

3. Monitoring of the state of subsurface area: 
organization of system of monitoring of the state of 
subsurface area sub – city level; monitoring within 
the existing industrial zones and sites of urban de-
velopment (territorial and object level).
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We examine the characteristic features of the re-
lief, surface waters, soils, vegetation and landscapes 
within the Onon river basin. An assessment is made 
of the present status of natural environment. Envi-
ronmental problems faced by the region are revealed.

The Onon river is 1032 km in length (with 
298 km corresponding to the territory of Mongolia), 
and the area of its drainage basin is 96 200 km². The 
river originates in Mongolia at the eastern slope of 
the Khentii Mountains at the junction of the Khen-
tiin-Nuruu and Ikh-Khentii mountain ranges on the 
territory of the Khan-Khentii-Nuruu National park; it 
fl ows on the Khentii-Chikoi Plateau (with islands in 
its channel); its lower reaches are between the Mogo-
tui and Borshchovochny mountain ranges. At the 
confl uence with the Ingoda, it produces the Shilka 
river. Within Zabaikalsky krai there is a broad fl ood-
plain of the Onon river. Its main tributaries are the 
Khurkh, Borzya and Unda (right), and the Baldzh-
Gol, Agutsa, Kyra, Ilya and Aga (left). The main dis-
tinguishing feature of the climate across the territory 
is its sharp sentimentality. The unfavorable phenom-
ena that cause damage to agriculture include frosts, 
draught, snowfall, dry wind, hail, fl oods, strong 
winds, and low and high temperatures. 

In the physical-geographical regionalization 
scheme, the territory of the Onon river basin is at the 
junction of the two subcontitnents of Northern and 
Central Asia. The southern and middle parts of the 
basin refer to the Onon-Khentii depression-moun-
tain taiga province of the Southern-Siberian moun-
tainous region, the northeastern part belongs in the 
Upper-Amur steppizated-mountain taiga province 
of the Baikal-Dzhugdzha mountain-taiga region of 
the North-Asian continent, and the eastern part re-
fers to the Onon-Argun (Eastern-Mongolian) moun-
tain-steppe and elevated plains of the Central-Asian 
subcontinent. The relief and climate of the territory, 
and the specifi c character of their combinations pre-
determined the characteristic features of the region’s 
landscape structure. It is typifi ed by a rich landscape 
diversity produced by a unique combination of 
mountain-taiga, mountain-steppe and steppe geosys-
tems of the North-Asian and Central-Asian types. 

A part of the territory of the Onon river basin is 
included in the Sokhondinsky State Nature Biosphere 
Reserve (Zapovednik). The protected drainage basin 
of the Onon river is given the name Onon Dauria in 
order to distinguish it from Argun Dauria and Ingoda 

Dauria. Three portions of the Khentii-Chikoi Pla-
teau form part of Onon Dauria, Ingoda Dauria and 
Selenga Dauria. The plant kingdom of Onon Dauria 
is typifi ed by a great diversity. The zapovednik’s ter-
ritory includes the goletz belt and the forest belt of 
the Khentii Mountains. There are neither mountain 
steppe-prairies nor Daurian chaparral in the Sokhon-
dinsky State Nature Biosphere Reserve. The Dau-
rian prairie is a peculiar kind of forb and forb-grass 
Mongolian steppes which are grouped with a special 
type of vegetation. Kharganat (Daurian chaparral) is 
a highly peculiar kind of tree-shrub vegetation com-
prising xeryphytic (dry-loving) tree and shrub spe-
cies of plants with the inclusion of steppe grasses. 

The subalpine belt begins at altitudes higher than 
2100 m above the sea level, in which open stands of 
Siberian stone pine and larch alternate with dwarf 
mountain pine overgrowth and luxuriant nival mead-
ows in small areas. In the vicinities to the southeast-
ern limit of the geographical distribution of dwarf 
mountain pine there occur Siberian spruce, Siberian 
fi r and bilberries which inhabit the subalpine belt and 
the upper part of the forest belt. In the forest-steppe 
belt (the belt of exposed steppe) there occur many 
plant species characterized here by the western limit 
of distribution. They include Siberian apricot, elms, 
lily of the valley species (Convallaria keiskei), and 
others. The northern and northwestern slopes of the 
mountains at the outcrops of granites and granite 
gneisses are most often clad in pine forests, whereas 
larch forests cover the areas at the outcrops of clay 
shales on the slopes of the same aspect. 

At altitudes of 1500–2000 m above the sea level, 
the upper forest belt is formed by Siberian stone pine 
together with Daurian larch; Siberian stone pine dis-
appears at lower altitudes. At 700–1500 m above the 
sea level, the near-northern slopes of the mountains 
are most often clad in larch, pine, birch, aspen and 
mixed forests, often with undergrowth of Daurian 
rhododendron. True feather-grass steppes occur rare-
ly in Onon Dauria. They tend to occur at high sandy 
above-fl oodplain terraces of the Onon. They do not 
form part of the territory of the zapovednik. 

A part of the tract of the Onon river valley was 
plowed up for cultivation of grain crops, but this 
area is abandoned today and used as pasture. Tra-
ditionally, pastoral livestock husbandry includes 
sheep, horses and cows. Pasture lands are rep-
resented by areas with a moderate and strong de-
gree of disturbance of steppe landscapes because 
of their low resistance. Steppes are comprised of 
feather-grass-fescue-wormwood vegetation. The 
sol cover of pasture lands is largely represented by 
chernozem (about 33 %) and chestnut soils (37 %). 
Chestnut soils occur more widely in the Aginsky 
district (63 %). The thickest layers of characteristic 
chernozems occur in the Mogotuisky district, more 
than 60 %. The region’s soils are highly sensitive to 
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anthropogenic impact because of their shallow lay-
ers, detrital character, light granulometric composition 
and shallow occurrence of permafrost. Unregulated 
utilization of grasslands as pastures with an excessive 
pasture load (more than 4 head/ha) may well lead to 
dramatic disturbances to the structure and productivity 
of plant communities, mechanical destruction of sod 
cover, erosion and compaction of the upper horizon of 
soils, and microterracing of slopes to the extent of the 
formation of barren sand soils. 

The Onon river basin is home to relict, endemic 
and narrow-areal, directly threatened species of veg-
etation in small populations, such as an onion species, 
namely Allium nerinifl orum. This species is in need of 
the protection of its habitats. Overgrazing must be ex-
cluded, and gathering of this species must be prohibited. 

According to data of the regional Ministry of 
Agriculture of Transbaikalian edge from 2010, from 
last 13 years nine were droughty. Day time tempera-
tures reached up to +40 °С, and the soils got warm up 
to +61 °С. Atmospheric and soil drought became the 
reason of decrease in a level of subsoil waters. Sites 
oppressed and completely destroyed forest stands ow-
ing to long-term droughts and forest fi res are revealed. 
On positive forms of a relief we marked the dried out 
birch forests. In 2011, forest fi res affected most of the 
forested territory within the Onon river basin. In 2010 
has burned down 62 thousand hectare of a forest, and
in 2011 – 185 thousand hectare. With a multiple re-
currence of forest fi res, when forest litter and the hu-

mus horizon are heavily burnt, there are taking place 
an enhancement in soil turfness, a lowering of the 
level of frozen ground, and an intensifi cation of ero-
sion processes. Destruction of the canopy layer leads 
to swamping. Steppization processes are observed in 
forest-steppe landscapes following complete burning 
of woody vegetation. Under the effect of forest fi res 
there occurs a decrease in acidity of the upper horizons 
of soils due to the fact that they are enriched with alka-
line-earth and alkaline elements arriving from ash of 
the burnt biota. Humans are the primary source of for-
est fi res in Transbaikalia. The fi re-hazardous situation 
is aggravated by strong winds during the spring-sum-
mer period, and by the predominance of forests with 
readily infl ammable undergrowth and forest litter.

From Russia, the Ashinga river (the left tributary 
of the Onon-Gol river) transports to the territory of 
Mongolia turbid fl ows of drainage waters produced 
by the activity of the «Baldzha» artel specializing 
in gold mining (Kyrinsky district of Transbaikalia). 
Extraction of gold is conducted by the open hydro-
mechanized way. Nowadays, the artel members are 
tripping and grinding tens of kilometers of river val-
leys leave behind them in the place of a living spring 
«rock gardens», with heaps of gravels many meters 
long, and the rivers are becoming separated into a 
network of ditches. Offi cially, the artel’s annual out-
put of gold amounts to 500 kg. For 20 years of the 
artel’s operation, 70 % of the rivers in the Kyrinsky 
district have been transformed beyond recognition. 

Muddy drains of drainage waters in the upper reaches of the Baldzha

During the last two years, 70–80 % of licenses 
have already been withdrawn from the ore mining 
and processing enterprises. However, turbid fl ows 
of drainage waters continued to fl ow toward on the 
Arshinga and from the mine in the upper reaches of 
the Baldzha river (Baldzh-Gol river) (Figure). The 
artels were granted for development and exploita-
tion the territory of the plain of the Kirkun river (the 
left tributary of the Baldzh-Gol), one of the major 

rivers within the Onon basin, fl owing to Mongolia. 
Water of muddy drainage drains in the upper reach-
es of the Baldzha concern to a sulphatic class of 
group of calcium II of type and have a mineraliza-
tion of 670 mg/dm3. Also the increased mineraliza-
tion water of the Kirkun river differs (420 mg/dm3). 
She though concerns to a class hydrocarbonate wa-
ters of group of calcium II of type, but has higher 
contents of sulfates – ions concerning other rivers. 
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Compaction of heterogeneous earth founda-
tion having creeping property has been studied in 
the given work. The creeping property of compact-
ible water-saturated heterogeneous soil is described 
by Maslov-Arutyunyan theory of tensile-creeping 
body in the interpretation of Florin V.A. 

For theoretical research the process of soil 
compaction, its heterogeneity, are considered in the 
work by deformation module of the compactible 
mass. Mathematically it is expressed by power or 
exponential function which is changed by the depth 
of compactible soil body. Besides it is accepted 
here that for strongly compressible water-saturated 
heavy soil in the initial instant of time a part of load, 
suddenly applied load q to the soil, equal in value of 
structural compressive strength рstr, is immediately 
taken by the soil skeleton, i.e. 

Mathematical statement of this problem comes 
to the determination in this soil body of distribution 
of pressure in the porous fl uid р(х, z, t), tension in the 
soil skeleton σ(z, t), and vertical movement of points 
of the upper surface S(t) (setting). Pressure in the po-
rous fl uid is identifi ed by solution of integral-differ-
ential equation at the initial and boundary conditions. 

An outer crust of earth is usually characterized 
by a large-scale heterogeneity of earth and rocks 
composing it. It is due to the suffi ciently complex 
geological-tectonic structure of rocks, where one or 
another construction project is built. Dropping of 
heterogeneity of geological structure of the outer 
crust of earth may lead in the future to damage of 
engineering constructions, due to the settlement, 
development in the subfoundation. As is known, 
nonrigid properties of heterogeneous soils, actu-
ally, are changed together with point positions, and 
assumption about their homogeneity represents 
idealization of real conditions. Certainly, provid-
ing the heterogeneity, the mathematical problem is 
incomparably complex and, therefore, in such cases 

we often apply for different simplifi cation kinds 
of model, acceptable from one or another point of 
view. At that in one group of problems parameters 
characterizing properties of the material are sec-
tionally constant. This means that the investigated 
body consists of several homogeneous bodies. In 
the other group of problems they represent continu-
ous functions of point position. Moreover, the soil, 
which module of deformation continuously grows 
with a depth is called as a continuously heteroge-
neous. Such model of the soil was presented in the 
works of E.K. Klein [2] and Popov [3] for solution 
of some contact problems of the theory of elasticity. 
G.К. Klein at calculation of constructions laying on 
the solid base, for the module of deformation of the 
soil has following expression 

   (1)

where En is the module of deformation of the soil 
at a depth z = 1; the fi gure n in most cases is in the 
limit of 0 < n < 2. In the works of Popov at solution 
of similar problems the module of deformation of 
the soil is in the following form 

  (2)
where E0, α are experimental data.

Furthermore, intrinsically the soils also relate 
to the rheologic bodies and deformations connected 
with creeping phenomenon, and fi nd their refl ection 
in compaction of the earth masses with rates which 
do not exceed several centimeters a year. Moreover 
the process of compaction of a construction founda-
tion can be in a slow permanent motion without any 
features of its fi nal stabilization. Notwithstanding 
such insignifi cant intensity of deformation, in some 
instances they can appear to be inadmissible for 
constructions located on the deformed foundation. 

Mechanics of such soils under load and in time 
are usually described by rheologic equations of the 
soils state which connect between themselves its 
deformation, tension and their derivatives in time, 
and they had a form of linear differential equation. 
Later, integral relations were used for solution of 
the earth medium compaction problems. One of the 
fi rst who used them for description of soil skeleton 
state was V.A. Florin [4]. At this, relationship be-
tween soil porosity factor ε(t) and sum of the main 
tensions θ(t) in a skeleton of homogeneous soil can 
be presented as follows: 

   (3)

where ε(τ1) and ε(t) are relatively coeffi cients of po-
rosity for initial and fi nal time point; ξ is a coeffi -
cient of the lateral earth pressure; τ is a time of load 
application; t is a time for which creeping deforma-

tion is determined; n is a dimension of compaction 
which possesses values properly 1, 2, 3; δ(t, τ) is a 
function throwing back changes in the soil poros-
ity to the time point t from the unit load applied in 
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the time point τ. For heterogeneous soil we take it 
in the form: 

 

 

  (4)
Here а0 is a coeffi cient of instantaneous com-

paction; а1 and γ1 are parameters of creeping deter-
mined from tests. М is a point of compactible body; 
C(τ, t) is a measure of creeping for homogeneous 
soil subjected to the compaction. 

Therefore, let compactible medium contain not 
only fl uid fi lling soil pores, but also some entrapped 
air or other gas; a soil skeleton is heterogeneous on 
the structure, i.e. some features refl ecting physical-
mathematical properties are functions from space 
coordinates. Particularly, the soil deformation mod-

ule can be changed on the coordinate determining 
depth of the considered point position; in the large 
the soil can possess by ageing property; fl ow of a 
fl uid fi lling soil pores is subject to the generalized 
fi ltration law of Darcy-Gersevanov; a soil skel-
eton is tensile-creeping porous medium is subject 
to the hereditary creep theory of G.N. Maslov – 
N.Kh. Arutyunyan [4]; in the initial instant of time 
a part of load, suddenly applied load q to the soil, 
equal in value of structural compressive strength 
рstr, is immediately taken by the soil skeleton, i.e. 

 At this, relationship between soil 
porosity factor and sum of the main tensions can 
be in the form (3); soil; according to impermeabil-
ity soil is anisotropic. Therefore compaction of the 
earth masses taking into account (3), (4) relating 
to the pore pressure amounts to the study of fol-
lowing integral-differential equation with variable 
coeffi cients: 

  (5)

Initial condition of equation (5) has the follow-
ing form: 

   (6)

where φ(t) is a function of ageing; θ*, p* are rela-
tively sum of the main tensions and pore pressure 
for stabilized condition of compactible body; р is a 

pressure in porous fl uid;  is a factor considering 

volume compression.
In the given work the equation (5) at (6) for 

cases (1) and (2) are solved for one dimensional 
compaction of heterogeneous soil having creep-
ing property. These solutions refl ect distribution 
of pressure in the porous fl uid, tension in the soil 
skeleton, and vertical movement of points of the up-
per surface of compactible foundation soils. They 
have been received in the form of Bessel’s functions 
combination, equations in the form (5) for heteroge-
neous boundary conditions have been solved in the 
works [5, 6]. 
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Berdyguzhin L.B., Mehdizereev K.B., 

Bozakhayeva G.K.
Director of the Research Center of Humanities 

im. H. Dosmuhamedova Atyrau State University, Atyrau, 
e-mail: berdyguzhin@mail.ru

The article discusses the history of the role of 
foreign experts in the development of Kazakhstan’s 
oil industry and on training local people in technical 
competence 1910 – 1920 years.

The company, named the fi rst oil partnership 
in Kazakhstan, was originally established in St. Pe-
tersburg under the leadership of Colonel A. Lehm-
ann, and in the years 1898–1909 was called Guriev 
oil fi rm A. Lehmann [1, l 9–10].

Prior to the establishment of a breakthrough in 
1898 with 60 wells using manual drilling installa-
tions in Dossor, Eskene, Karachungule and Kara-
ton. In early 1899 work of the institution it com-
pletely ruled AN Lehman, which made the work 
much progressed. In Karachungule in one of the 
wells to a depth of 38–75 m, namely the number 
of wells in the middle of 7 November 1899 on a 
40-meter depth was discovered oil gusher. From 
the well, which offered 22–25 tons per day, was re-
ceived 5,000 tons of oil. It was the fi rst oil gusher in 
Kazakhstan [2, l 1–12].

In 1910 A.N. Leman Russian government is 
seeking permission for foreign entrepreneurs and 
December 22, 1910 together with the citizens of the 
United Kingdom Edward Yum – Shvederem and 
Otto Adol’fovich sheets are created oil company 
«Ural-Caspian» [3, l 67].

It was a great fi rst step in bringing the Eng-
lish capital.

Company «Ural-Caspian» was given a special 
privilege to November 12, 1912 for razvedovani-
ya deposits and holding prey, and other works in 
the townships was Karabayly, Karashogyr, Embu, 
Embu – Arbat Kermekas, Akbas, Zhortyk Gu-
rievsky County Ural region.

At 12:00 am April 29, 1911 at bore number 3 
in Dossor, where they spent their working Ural- 
Caspian society, from the depths to 732 pounds 
(1 pounds – 0,3048 m) broke gusher. From the foun-
tain in the night to give 500 000–600 000 pounds of 
oil. (1, 86 pounds, 38 kg).

Fountain, constantly going for 30 hours, burned 
almost completely to 06.20 hours on April 30 weak-
ens. May 1 to 15.30 days for the fountain cool, and 
the well was closed. The causes of delayed shut ap-
pear in the documents check the status of produc-
tion from March 16, 1915. Drilling was carried out 
by Galicia, that is, have not previously been trained 
mine and conducted special pipe. Production well 

operation began with the number 3 October 3, 
1911 [4, l 23].

In 1911, one of the wells on the Dossor gave 
15,700 tons of oil. In 1912, the well number 3 gave 
18,650 tons of oil. The number of wells in 1913 was 
16, and they were extracted 117,640 tons of oil. In 
1914, the same – 272,740 tons.

Foreigners working in oil and razvedovaniyu 
led off traditional ways of manual drilling and pull-
ing. For the processing of oil in Dossor Rakusha 
pier on the shores of the Caspian Sea have been built 
two special plants for the crossing of oil, which pro-
duce 20 million pounds of kerosene. The fi rst fruits 
of the plant gave in 1913 [5, 2–3 l].

In the development of the oil region scouting 
business district Makat doing 4 oil company: Ural-
Caspian oil company since 1910 on a single shaft 
length of 649 m, Society «Emba» from 1913 on 
4 wells 1,839,8 m, Emba-Caspian COMPANY 1913 
at two wells at 824,3 meters, the company «Colchis» 
from 1913 on the same hole in the 750m. Results 
of hard work in the May 31, 1915 from a depth of 
400 m, the well number 2, where the work led Em-
ba-Caspian society was discovered oil gusher. Thus 
opened the historic page Makat oil fi eld [6, l 8–9].

Makati fi eld day gave 150–170 tons. In this re-
gard, for the storage and collection of crude oil were 
built 10 tanks up to 1,265 pounds each.

In the history of nftyanogo region, prior to the 
establishment of Soviet power in the early mining 
was carried out only in plants Dossor and Makat. In 
other oil fi elds: in Karachungule, Eskene, Karaton 
and others, scouting – dril work lasted only until 
1916. Later of – the fi nancial failure all the works 
were stopped.

In the formation of the oil industry in Kazakh-
stan occupies a special place labor of foreign ex-
perts. One of them – the name of the Polish mining 
engineer Michael Vikentyevich Bogush remembers 
the story of the Emba oil. M.V. Bogush was born 
in 1877 in the province of Grodno. In 1898, after 
graduating from The train school in Vilna, he served 
on the railroad town of Gatchina. In 1907 he entered 
the St. Petersburg Mining Institute of Engineering 
and after it is sent to the oil Embu. M.V. Bogush, 
who served as an assistant geologist in the society 
«Colchis», May 20, 1914 due to the lack of local 
control at work L.I. Stenrossa, on the basis of trust 
letter of the Director of the oil company «Nobel 
Brothers» by M. Belyakina was appointed manager 
[7, p. 1–2].

While local workers, professionals in the 
community were the head of the drilling – 1, the 
master driller – 1 assistant master driller – 2, key 
chains – 16, braked – 9, Oilers – 16 working dril 
settings – 35, the driver of the machine shop – 1, 
his assistant – 1,2 blacksmith, electrician – 1 repair-
man – 4, the driver – 4–33 laborers, watchmen – 8, 
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the control – 1, a geologist – 1–1 technician. They 
led M.V. Bogush.

In the diffi cult days of 1916–1920 years 
M.V. Bogush helped maintain production and 
material resources, the benefi cial use of force 
workers who have returned from the war, 
helped the Workers’ Council, was in the best 
places in the implementation of public aid
to local schools.

For the latest information about M.V. Bogusz 
stated in a telegram to the head of Azerbaijan’s 
oil industry Serebrovsky Emba oil company chief 
R.N. Fridmanu. The letter states that the Febru-
ary 11, 1922 in the hospital in Baku engineer 
M.V. Bogush died of fever [8, l 900].

In Emba society as a master drilling accepted 
Austrian Leonhard I. Longova and worked there 
until 1920 [9, l 48].

On that day, the local enterprise company is 
accepted accounting clerk native of Riga Latvian 
Charles Y. Kalnin, 1890 birth. In characteristic in-
dicates that he graduated from the Riga School of 
Commerce, which is fl uent in Russian, French, Ger-
man, and are in Baku, he worked in the Russian – 
French company [10, L. 54].

At the time, received a master of drilling in the 
year about 1800 rubles, 900 rubles scorekeeper.

1915–1922 years in the fi eld Dossor served 
Finnish engineer Vladimir Ioganovich Lindvall. He 
is a graduate of Freiburg Mining Academy of Engi-
neering in Germany.

His wife, Anna Moyseevna Lindvall worked as 
head of the school in Dossor [11, 21–32 l].

Made a major contribution to the hard work 
of oil production plants Large Rakusha, and in 
the process of local people new business manager 
of the plant, the Greek engineer Rafael Domini-
kanovich Fabiani. R.D. Fabiani was hired Sept. 2, 
1915 as the assistant director of the production, 

in 1916 he was appointed head of production
[12, l5, 24].

At this time in Dossor worked master drill – 
Pole Jacob Verdak,

Head of the compressor station, a technician – 
German Hartmann technician – German Heinrich Lai-
bach, Engineer – Englishman Alex Albertovich Etches 
and Mining Engineer – German Jan Bott [13, L. 32].
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Materials of Conferences

AM WAVEFORM AN UNMODULATED 
CARRIER SIGNAL UNDERGOES 

THE PROCESS OF MODULATION
Khajishvili M.R., Jabnidze I.N., Gomidze N.K.

Batumi ShotaRustaveli StateUniversity, Batumi, 
e-mail: gomidze@bsu.edu.ge

Message signalare usually of a low-frequency. 
Generally, low frequency signals are not suitable for 
signal transmission. Thus, in communication sys-
tems require modulation for audio signals. Modula-
tion is used to modulate a low frequency signal that 
carries the information signal with the appropriate 
frequency. Thus it is possible to solve the problems 
associated with the transmission and amplifi cation 
of weak signals. Role modulation in radiocommu-
nication systems is important. Modulation is used 
to modulate a low frequency signal source division 
multiplexing (FDM). If the signals are the same fre-
quency band is transmitted on the same channel at 
the same time, they can easily interfere with each 
other and therefore so are fi rst modulated on a dif-
ferent carrier so that multiple signals can be trans-
mitted simultaneously. In the experimental part of 
this article uses the spectrum analyzer, which mea-
sures the characteristics of AM signals. These char-
acteristics are of great importance to transmission 
FM and AM signals.

Introduction. Modulation is the process of 
moving a low-frequency signal to a high-frequen-
cy and then transmitted the high-frequency signal. 
Generally the low-frequency signal carrying the 
original information is called the modulating signal 
or baseband signal. The high-frequency is known as 
the carrier signal. After the carrier signal is modu-
lated by the modulating signal, the resultant signal 
is called the modulated wave. There are three kinds 
of modulation methods that are used: AM (Am-
plitude Modulation), FM (Frequency Modulation) 
[1, 2] and PM (Phase Modulation) [3]. 

In this case we begins with AM to lean some 
modulation theory. AM uses the modulating signal 
to control the amplitude of the high-frequency car-
rier signal. The modulating signal is used to alter 
the amplitude of the carrier in proportion to the am-
plitude of the modulating signal. A high-frequency 
carrier signal that is amplitude modulated is called 
an AM waves. AM waves are divided into ordinary 
AM waves, double-sideband AM waves with sup-
pressed carrier transmission and single-sideband 
AM waves with suppressed carrier transmission. 

In order to pass any kind of information by 
transmitted, it is necessary to modulated wave. 

Each transmitted process can be imagined as a re-
sult of modulation of harmonic signal: 

In paper [3] was reviewed by the PM-oscilla-
tions in quasi-stationary conditions, when was con-
sidered that the amplitude and frequency of oscilla-
tion were slowly evolution processes. Modulating 
s(t) signal – was stationary Gaussian process:

It has been shown that in the given case of PM-
signal will not be stationary random signal, because 
its statistical characteristics are the periodic func-
tion of time. Usually, spectral and correlation char-
acteristics of the signals in practical terms is more 
interesting to determine the average time values, 
since the time averaged statistical quantities of de-
vices are registered. 

In papers [4, 5] was studies temporal variation 
of the amplitude of high-frequency pulse shape 
modulated signal propagation in the dispersion 
plasma layer. It is shown that the shape of the am-
plitude depends not only on the carrier signal fre-
quency, but also on the degree of the AM. For this 
important experimentally study of AM signal and 
their spectra, since the degree of modulation affects 
the transmission.

Basic part. Consider the quasi-monochromatic 
oscillations with constant phase and randomly fl uc-
tuated amplitude. During the AM, the value of am-
plitude is proportional to the modulating s(t) signal 
amplitude: 

  

  φ = const,  (1)
where k – is a proportionality coeffi cient, which 
determines the degree of modulation, so it can be 
described as modulation coeffi cient, and s(t) modu-
lating signal. Assuming that modulating signal is a 
sine wave of a single frequency Ω = 2πf. Then the 
carrier signal is 

  (2)
Because the carrier frequency remains un-

changed after amplitude modulation and the ampli-
tude of an AM waves is proportional to the modu-
lating signal, therefore, the modulated wave can be 
expressed as below: 

  (3)
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To simplify the analysis, we set the initial phase 
angle of both waveforms to zero. In formula (3), m 
is known as the degree of AM modulation or the 
AM modulation index. Namely:

  (4)

This equation indicates to what degree the car-
rier amplitude is controlled by modulating signal. 
The constant k is a proportional constant determined 
by the modulation circuit. The AM modulation in-

dex should be less than or equal to 1. When the AM 
modulation index is greater than 1, it is called over 
modulation and will distort the modulated signal. 

We can see from this that the AM wave also 
oscillates at a high frequency. Its amplitude varies 
regularly (envelope changes) and is proportional to 
the modulated signal. Therefore, the information in 
a modulating signal carried in the amplitude of an 
amplitude modulated wave. The following fi gure 
shows how a signal changes from a carrier signal. 

Expand formula (3) to get the following formula: 

  (5)

As can be seen here, a single modulated audio 
signal consists of three high frequency compo-
nents. In addition to the carrier, two new frequency 
components (ω0 + Ω) and (ω0 – Ω) are included. 
One is higher than ω0, known as the upper side-
band, and the other is lower than ω0, known as the 
lower sideband. 

Experimental part. In the experimental part 
we have carried out the work for measure the spec-
trum of the AM wave with different carrier frequen-
cies and with modulating signals with different 
amplitudes. Spectrum analyzer GSP-930 and syn-
thesizer GAF-130 by GW Instek were used. The ex-
perimental results shown in the following Fig. 1-3.

Fig. 1. Changing the modulating voltage. Frequency of modulating signal is 100 kHz,
frequency of carrier signal 880 MHz

Fig. 2. Changing the modulating signal frequency. Modulating voltage is 250 mV, 
frequency of carrier signal 880 MHz

 
Fig. 3. Changing the carrier frequency. Frequency of modulating signal is 300 kHz, modulating voltage is 250 mV
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Conclusion. From the above analysis, we can 
understand that amplitude modulation is a process 
of shifting a low frequency modulating signal into 
the sideband of a high frequency carrier. Obviously, 
in AM waves, the carrier does not contain any use-
ful information. Information is only included in the 
sidebands. 
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STUDY WETTING ACTIVITY SILICONES 
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The infl uence of surfactant (technical product 
«Dispersant Telaz D») on the wetting of metal sub-
strates with a silicon solution. It is shown that the 
surfactant improves the wetting of the metallic sub-
strate wetting ability, and silicone fl uids are closely 
correlated with their dispersant activity.

Silicone lacquer paint materials historically oc-
cupy a signifi cant market share of coatings. Their 
quality of coatings depends largely on the degree of 
dispersion of their component pigments. Effective 
process for dispersing pigments, a great importance 
is the ability of the pigmented particles wetted com-

ponents of the liquid dispersion medium. The pur-
pose was to study the effect of surfactants (hereinaf-
ter SAS) wetting metallopigment. As the surfactant 
used technical condensation product of vegetable 
oils with diamines under the trademark «Dispersant 
Telaz D» (molecular weight – 2121 amu; amine 
number (HCI mg/g) – 32), the manufacturer of «Av-
tokoninvest», Russia.

It has been established that the layer was 
formed on an aluminum substrate with toluene at 
the boundary with the water is hydrophobic, the 
contact angle is equal to 116,3°. In contrast, the in-
terfacial layer, which was formed in the presence 
of surfactants, had a completely different surface 
properties (possessed signifi cantly lower hydro-
phobicity). Since the introduction of surfactant in 
toluene, water contact angles of metals decreased 
by 12–15°. With the introduction of surfactant in 
dilute solutions of resin content (10 % silicones), 
water contact angles decreased by 8–12°. Change in 
the interaction with the surface of the pigment wet-
ting liquid, as a result of adsorption of surfactants, 
can be determined by changing the values of «rela-
tive work of wetting». In assessing this parameter is 
set, that the introduction of surfactant is increased 
wetting of metal substrates solutions silicones. Es-
tablished patterns of change in the wetting activity 
are closely correlated with changes in patterns of 
dispersion metallopigment.

The work is submitted to the International Sci-
entifi c Conference «Modern high technologies», Is-
rael (Tel Aviv), April 25 – May 2, 2014. came to the 
editorial offi ce оn 04.02.2014.

CHARACTERES OF TWO COMPONENT 
CRYSTALOPTICAL SYSTEMS

Umbetov A.U.
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An analysis and synthesis of diffi cult optical el-
ements from anisotropic crystals are of interest for 
the construction of laser measuring devices. Thus 
there is a task of development of methodology of 
calculation of such elements, that more precisely 
would describe their properties on passing and in-
terference of hertzian waves. The co-version meth-
od of Ph. I (is known). Fyodor for the calculation of 
distribution of electro-magnetic waves in anisotro-
pic environments. However this method results in 
diffi cult general expressions, and his use for ДКЭ is 
diffi cult. On the whole a task is not accessible to the 
strict analytical decision, thus basic diffi culty is; in 
the necessity to take into account out-of-parallelism 
of wave vector to k = 2π/λ, describing transfer of 
phase of wave, and radial vector  de-
scribing transfer of energy of wave (λ – the length 
of wave, Е, Н – vectors of interesting of elliptic and 
magnetic fi elds.
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The structural features of worked out DKE 
are below given: DP 1 (Fig. 1), BL (Fig. 2). The 
prisms of type of DPPUD differ in that at normal 
incidence-fi ssion of wave on the exit of prism is ab-
sent, but here maximal sensitiveness of «doubling» 
between о- and е-waves is achieved in relation to 
angle of incidence. The fi rst variant of prism (DP-
PUD-1) is presented on Fig. 1. The plane of optical 
axes is perpendicular an entrance and output to the 
verges of prism and parallel to the rib of prism.

For a wave, falling inplane, containing opti-
cal axes, at any angles of incidence on the exit of 
DPPUD formed two о- and е-waves with the or-
togonal state of пpolarization. Basic descriptions 
of DPPUD, measureable on experience, are dou-
bling angle y between о- and е-rays on the exit of 
prism and angle of rejection of х came from the 
prism of е-ray from the plane of incidence. Cal-
culation sizes y and х for DPPUD Д-1 determined 
on formulas:

   (1)

  (2)

where δ – parameter of trifl e ; n, ne – 

main indexes of refraction of о- and е-waves; θ – 

defl ectable angle of wedge of prism; β – azimuth 
angle, characterizing the turn of DPPUD about axis 
of z, the fl at spreads along thatwave; α – angle of 
incidence on the entrance verge of prism, equal to 
the angle of turn of DPPUD around axis x.

The second variant of prism (DPPUD-2) is pre-
sented on a Fig. 1, 6. The plane of optical axes is 
perpendicular to an entrance and output to the verg-
es, and also rib of prism. Here in this case we get:

  (3)

   (4)

      
                              a                                                                                   b

Fig. 1. Construction of двупремляющих prisms of variable angle of doubling of type 
of DPPUD – 1 (а) and DPPUD (b)

If a falling wave lies inplane optical axes at any 
angles of incidence, that takes place at (β = 0, then 
breaking (up «doubling») on an exit takes place in 
plane of incidence, i.e. х2 = 0. If a wave falls in of, 
planes of optical axes, then breaking up is absent, as 
well as in case of DPPUD of Dependence of kind 

(1)–(4) are in a good consent with experimental facts 
and can be used for drafting of algorithms for COM-
PUTER in the systems of operation of a laser ray.

Properties of other element (BL) are described 
in works. Calculation of DKE of type of B.L., con-
ducted on methodology, and explained on Fig. 2, c.
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                                      а                                                                                    b

c
Fig. 2. Constructions of bifocal lenses of type of BL-1 (а) and BL-2 (b) and chart of motion of rays in them (c)

Let in the circular polarized wave spreads in the 
direction of axis z. At such choice of the state of 
polarization of falling wave «attachment» of vec-
tor of polarization to the optical axis of crystal on 
the entrance of BL appears unimportant, that al-
lows in future to unite the construction of theory 
for the lenses of type of BL-1 and BL-2. Let z = 0 
жэне z = ℓ are left and right to the verge of BL ac-
cordingly, and spherical border is set with equation 
x2 + y2..., where –distance from the beginning of the 
system of coordinates to the center of spherical sur-
face of БЛ. Directions of optical axes in the areas 
of I and II are set by the unit vectors of а1 –(1,0,0) 
and oh, = x2 + у2 + (z – δ)2 = R2, where δ – corner 
between BL and axis 2 (Fig. 2, c). Let (on the left 
verge of БЛ in the arbitrary point of М1 the narrow 
parallel beam of light falls along an axis. The point 
of М1 has coordinates of dcos φ, dsin φ, 0, where 
φ – angle between the axis of х and radius-vector, 
conducted from beginning of coordinates z to the 
point M. Will suppose d << R To, where R – radius 
of curvature of spherical border of division of BL, 

size (d/R)2 is scorned small. The index of refraction 
for о-wave in the areas of I and II is identical and 
equal h0, and for a е-wave depends on  (i = 1, 2) – 
single wavy vector in the areas of I and II accord-
ingly. In area of K1, (1) coincides with direction of 
light ray. There is mutual transformation of о- and 
е-волн on the spherical border of division of БЛ. 
Wave vector  in area of. II lies in plane, passing 
through an axis z and determined by an angle φ: 

, where 
аг is an angle between  and by an axis z. On a 
spherical border in general case four waves must 
be considered and according to them four border 
conditions.

Thus the vector of  and angle of α2 must add 
indexes (оо), (ое), (ео), meaning: (оо) and (ee) – keep-
ing of type of polarization of wave; (ое) and (ео) trans-
formation of falling о-wave in the refracted е-wave 
and vice versa. Thus , and angle  can be 
found from the law of refraction on a spherical surface:

  (5)
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where I  – 

single vector of normality. Intersection shining with 
the spherical border of division has coordinates 

. Putting in (5) 

values of vectors of  and аг we will get 
the angles of .

Wave vector of ray going out 
from BL, we will write down in a kind 

 Obviously, 
that  and law of refraction (eo) of wave on 
the border of z = ℓ will look like :

   (6)
where  – is a normal to the plane of 
z = е. From (6) will we get angles .

For being of е-ray in area of II it is required to 
consider single vector of group speed on correlation 
of  where μ1,μ2-coeffi cients. It is 
necessary to angle between in an anisotropic envi-
ronment. It is possible to show that expression for  
describing the trajectory of е-ray in BL. looks like

    (7)

Case of ψ = 0 suits to element of type of BL-1 

(Fig. 2, а), and  – element of type BL-2 

(Fig. 2, b). For the Icelandic spar no > ne and  – 

we have   This means that о-ray going to 
the environment of II on leaving from BL-2 walks 
away from the axis of Z; consequently, falling on 
BL-2 a parallel bunch with this polarization will be 
going (Fig. 2, c) away. For (ео) – and (ee) – rays at 
ψ = 0 (in BL-1) we have:  and 

Consequently, (ео) – and (ее) – rays will cross 
the axis of z in two different points corresponding to 
two focuses of Feo, Fee. Thus, by means of BL-1 the 
interesting case of SDM of fl at wave will be realized 
on two spherical waves with divided along an axis by 
2 focuses into a size ΔF = Feo – Fee, depending on dou-
ble-refracting properties of crystal and thickness of h 
of plane-convex lens (Fig. 2, а). This property of BL-1 
can be used for a holographing in polarized light in 
subsequent bunches with the managed intensity.

The calculations given above allowed in theory 
to predict, and in and experimentally to fi nd out a 
spatial uninvariance (to irreversibility of passing 

of hertzian wave in relation to the axis of z) at the 
analysis of distribution of laser bunch through BL-1 
in directions (+ Z) (–Z). The invariance of the polar-
ization linear optical systems is unobvious. On the 
contrary, there is a necessity to examine the location 
of elements of optical chart in a polarization optics. 
By the methods of matrix optics easilyto prove, for 
example, that a result of passing of hertzian wave 
through a double-base polarizing element (polariza-
tion + λ/4) will be different on the state of polariza-
tion depending on that, from what part a wave falls 
on diffi cult element 2. DKE of type of BL-1 demon-
strates an unique case in this sense, when not only 
the state of polarization but also amount of waves on 
an exit and picture of interferencepolarized waves 
are different for opposite directions of distribution of 
light. At falling of fl at wave on BL-1 outside plane-
convene lenses ((Fig. 2, а) there is breaking up on 
four waves, from which waves that (оо) – and (ое) – 
I are: parallel to axes z, and (ee) and (ео) – waves 
are spherical waves with carrying (along an axis 2) 
focuses. In case of falling of fl at wave on БЛ-1 from 
the side of plane – convex lens (area of III on a 
Fig. 2, а) on an exit formed one parallel and one con-
verging astigmatic bunches with the ortogonal states 
of polarization. Unlike BL-1 DKE of type of BL-2 
property of uninvariance does not possess. For BL-2 
(Fig. 2, b) forming is characteristic converging (ео) 
and going (ое) away waves as a result of transforma-
tion of е-waves in о- waves and vice versa.

BP is two prisms from a monaxonic crystal as 
equal-side trapezoids (prisms of Dove), agglutinate 
with large grounds by the layer of glue, having an 
intermediate index of refraction of ne < nk < no. 
Optical axes in making prisms located in a plane 
perpendicular to the grounds of prisms parallel be-
tween then selves and form a angle 45° with the 
plane of gluing together. the choice of orientation 
of optical axes is comfortable during work with a 
laser source;-, to the vertical orientation of vector of 
Е of laser radiation, (in parallel to the rib of falling 
normally on an entrance verge A1C1 a laser ray is 
divided into о- and е-rays. thus о-ray tests a com-
plete internal refl ection from the layer of glue. At 
falling on a verge A1B1 of the second laser ray (from 
an independent source or fi rst ray) formed by an op-
tical division е-ray passes without rejections along 
an axis Z In subsequent о- and е-buckles there is 
interference on the exit of BP.

At the turn of BP on a small angle and about axis 
parallel to the rib of BP, о- and е-burkes on the exit of 
BP have relative movement 3. The condition of exis-
tence of interference (photomixing) is переналожение 
(cross-correlation) о- and е-burcles at bringing their 
vibrations over to one plane by means of analyzer. 

  (8)
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Thus top limit of measureable angles of turn 
where r-radius of the mixed up bunches; 2а, е, 0 are 
parameters of BP: length of the general founding, 
length of lateral side, corner at founding. For mak-
ing from the Icelandic spar of BP with and = 12 mm, 
е = 11 mm, θ = 65° from (8) we get α ≤ 3° at the 
r of 3 mm. 
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The thickness of paleozoic sedimentary series 
in the Yuryuzano-Sylvinskaya depression of the 
Pre-Urals foredeep changes from 2,3 to 5,5 km. 
This series has heterogeneous facial and forma-

tional composition. The formational analysis has 
been used to study the oil and gas deposits related 
to the Yuryuzano-Sylvinskaya depression and to 
study the regularities of its structure. An attempt to 
create the system model of the structure this area 
of the Earth’s crust by means of the formations, 
the tectonics and the predictive oil and gas content 
has been made.

There are seven regional oil-and-gas bearing 
stratigraphic complexes and eighteen formations 
making up three formational series such as the 
Caledonian preplatform, the Hercynian platform 
and orogenic in the sedimentary rock mass of the 
Palaeozoic (Figure).

The comparison of the palaeozoic formational series of the Yuryuzano-Sylvinskaya depression
 with the regional oil-and-gas bearing stratigraphic complexes (on S.N. Kalabin, 1994 
with changes and additions of authors). The legend: 
1–14 – platform formation: 1 – red carbonate-terrigenous; 2 – sulfate limestone dolomite; 3 – limestone; 
4 – kashirian-gzhelian limestone-dolomitic; 5 – carbonate-clayey; 6 – viseian-bashkirian dolomitic-limestone; 
7;8 – sandy clay; 9 – siliceous carbonate wedgeform; 10 – limestone-dolomitic middle frasnian-tournaisian; 
11 – siliceous clayey carbonate domanic; 12 – carbonate reefogenic; 13 – clayey sand; 
14 – sandy silt; 15–19 – orogenic formations: 15 – saliferous; 16 – upper marine molasse; 
17 – lower marine molasse; 18 – carbonate-clayey depression; 19 – carbonate reef; 20 – boundaries 
21 – lack of accumulation; 22 – gas pool; 23 – oil pool; 24 – condensate

The territory of the Yuryuzano-Sylvinskaya 
depression (YSD) is characterized by various geo-
logical conditions of the oil-and-gas fi eld distribu-

tion and different structures containing hydrocar-
bon accumulation. Most of the commercial oil and 
gas accumulations are found in the reservoir of the 
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Hercynian platform carbonate formations while the 
sandy shale formation, one of the main formations 
of the Russian Plate, has oil and gas content limited 
only by the western part of the YSD [1]. This is due 
to the considerable subsidence and heating and to 
the long term of rocks cooling of the sandy shale 
formation thus sandstones and siltstones lost their 
reservoir properties on the greater part of the YSD 
[1]. Among the carbonate formations the Visean-
Baschkirien dolomite-limestone formation has the 
largest areal of oil-and-gas content. There is the ten-
dency to section dislocation of oil and gas content 
upwards the depression formation (zonal-regional 
cap rock) in the rock mass of the Kashirskian-
Gzhelskiy and Asseliaan-Artinskian carbonate 
formations. Oil and gas content in the eastern part 
of the YSD is related to the Upper Carboniferous 
«reefs». Oil-and-gas content in the northern part of 
the YSD is associated with the Asselian-Kungurian 
reef massif of the carbonate reef formation (Verkh-
nechusovskoe fi eld). The carbonate-clay depression 
formation is replaced by lower molasse formation 
in the east. Gas and gas condensate production are 
associated with its terrigenous reservoirs [4]. Natu-
ral reservoirs of Kungurian salt and upper molasse 
formations have no prospects for oil and gas. In the 
north of the YSD the structures the Upper Devonian 
barrier reef of carbonate reef formation (Komari-
hinskoe fi eld) and Tournaisian siliceous carbonate 
clinoforms (Verkhnechusovskoe fi eld) are produc-
tive for oil and gas. 

Original geological conditions of oil-and-
gas fi eld distribution let us consider the Yuryu-
zano-Sylvinskaya depression to be oil-and-gas 
bearing region of the Volgo-Ural oil-and-gas 
province [1].

Formational analysis of the territory of the YSD 
revealed the following regularities:

1) the main role of the oil-and-gas fi eld dis-
tribution is associated with the reservoirs of Her-
cynian platform carbonate formations such as the 
Upper Visean-Baschkirien dolomite-limestone for-
mation and limestone-dolomite Kashirian-Gzhelian 
formation that is not typical of the Perm krai;

2) relatively less importance in the oil-and-
gas fi eld distribution play the reservoirs of Vereian 
carbonate-terrigenous, Midlle Frasnian-Tournaisian 
limestone-dolomite, Tournaisian siliceous-carbon-
ate and Asseliaan-Artinskian limestone formations. 
Oil and gas content of platform terrigenous forma-
tions is restricted to the western part of the Kyzyl-
baevsko-Chusovskoy tectonic block. This is differ-
ent from the Kosvinsko-Tula regional oil-and-gas 
bearing stratigraphic complex of Perm krai in the 
way that it has the largest identifi ed and potential 
resources of hydrocarbons. In the eastern part of the 
YSD among orogenic formations lower marine mo-
lasse formation is gas-containing and in the north 
and east oil and gas content is confi ned to carbonate 
reef formation;

3) commercial oil and gas content is confi ned 
to low amplitude geological high complicating tec-
tonic blocks; the crucial role of the gas content dis-
tribution is played by the high amplitude structures 
associated with thrust-faults;

4) Perspective regional oil-and-gas bearing 
stratigraphic complexes of the Permskiy Krai from 
the terrigenous Emsian-Lower Frasnian till the 
Kashirian-Gzhelian occur under the Urals thrust-
folds and collapse forming anticlinal folds that is 
a precondition for prospecting and exploration for 
new deposits in the south-eastern part of the YSD. 
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