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FREE RADICAL OXIDATION CHARACTERISTICS IN BIOLOGICAL MEDIA 
IN OFTEN ILL CHILDREN AND CHILDREN WITH ASTHMA

Kalmatov R.K.
Osh State University, Osh, e-mail: krkmkmc@gmail.com

It was performed a comparative study of the free radical oxidation parameters in various biological media in 
children with diseases of the respiratory system – asthma and frequent acute respiratory diseases. The study involved 
215 children, who were divided into 3 groups: 58 healthy children (group 1 – control), 74 children (group 2) – fre-
quently ill children, 83 children (group 3) – children with asthma. The changes in the indicators of free radical 
oxidation intranasal lavage and exhaled breath condensate groups often ill children and children with asthma are 
manifestations of systemic disorders in the body of patients surveyed. Similar shifts are identifi ed and in terms of 
the peripheral blood of these patients: in frequently ill children and children with asthma observed a signifi cant 
increase in the concentrations of diene conjugates and malondialdehyde relative to the control level, while the value 
of the activity of antioxidant enzymes superoxide dismutase and catalase were signifi cantly reduced relative the cor-
responding values in the control group of children. The identifi ed biochemical changes confi rm that a better balance 
of pro- and antioxidant systems of the body should be a prerequisite for complex treatment and preventive measures 
undertaken for children with common infectious diseases in the developing allergic background.

Keywords: free radical oxidation, bronchial asthma, often ill children, upper respiratory tract

It is generally known that in the body of 
patient with the lung disease and disease of 
upper respiratory system, the changes develop 
on the cell and molecular levels as a result of 
pathological process which are virtually luck 
in normal [2–4]. These changes can be exam-
ined with the help of laboratory analysis of bio-
logical samples, for example, fl uids are getting 
from bronchoalveolar lavage, nose irrigation, 
blood test and lung biopsy. 

It is known at the present time that the 
changes of process of Free Radical Oxidation 
(FRO) and the functional disorder of Antioxi-
dant System (AOS) make a valuable contribu-
tion to development of some diseases which are 
concomitant with the changes of cytochemical 
discriptions of upper respiratory tract. In par-
ticular, the active forms of oxygen play impor-
tant role in the pathogenesis of bronchial asthma 
(BA) [1, 3, 12]. The courses of all pathological 
conditions that concomitant with concentration 
increase of active forms of oxygen are charac-
terized by oxidation stress, including acute res-
piratory disease of ailing children (AC) [4, 9].

At the present time a lot of works devoted 
to study the role of active forms of oxygen in 
different pathological processes concerning 
survey and experimental descriptions, this is 
indicative of recognition basic meaning of ac-
tive forms of oxygen in pathogenesis of differ-
ent diseases [5, 14, 15]. The main mechanism 
of progress of oxidizing medium connected 
with free radical damage of plasmatic, mito-
chondrial and nuclear membrane, nuclear and 
mitochondrial genome, blood lipoprotein that 
lead to damage the vessels and histohematog-
enous barriers [8]. At the same time the report 
about pathological role of FRO processes and 
condition disorder of AOS in pathology of 
lungs and upper respiratory tract is not sys-
tematized. This is relevant in full to the assess-

ment of description of these processes for those 
children with different pathological respiratory 
system, in particular, those children who suffer 
from bronchial asthma and ailing children who 
have periodically acute respiratory disease. 
There is no such kind of information in acces-
sible literature.

The aim of work is comparative inquiry 
of characteristics of Free Radical Oxidation in 
different biological environments of children 
with respiratory system disease.

Materials and methods of research
There was checkup of 215 children on the basis of 

allergology department, Osh Regional Children Clinical 
Hospital and they were divided into three groups:

– 58 healthy children (1st group-control);
– 74 children (2nd group) ailing children;
– 83 children (3rd group) suffer from bronchial asthma.
There is distribution of patients according to age, gen-

der and average lasting of disease in the following Table 1.
There was organized condensate collection of ex-

pired air by G.V. Belov’s method (2005) [2] and also col-
lection of rhinal lavage by general method. Concentration 
of some matters and indicators were tested in these bio-
logical environments: levels of total lipids, hydroperox-
ides, diene conjugates, oxidation index.

As well there was evaluation of estimate activity of 
Free Radical Oxidation processes and Antioxidant Sys-
tem patients that had been examined. At the same time 
there was tested concentration of diene conjugates, 
malonic dialdehyde, activity of catalase and superoxide 
dismutase (SD). Identifi cation of malonic dialdehyde 
in blood was tested by fl uorimentrical method which is 
based on that thiobarbituric acid interact with low-mo-
lecular dialdehyde (mainly with malonic) in acid medium 
making pink color [7]. 

Identifi cation of diene conjugates in blood plasma 
was implemented by UV absorption of heptanoic and iso-
propanolamic extracts which is based on measuring in-
tensity absorption approximately 232–234 nm that speci-
fi ed with conjugative dialdehyde structures (beforehand 
extracted from plasma) which is appeared in forming hy-
droperoxides polyunsaturated fatty acids [7].
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Table 1 
Distribution of patients according to age, gender and average period of disease

Characteristics 1st group (control 
group) n = 58

2nd group (ailing children) 
n = 74

3rd group (children suffer from 
bronchial asthma) n = 83

Age 13,9 ± 2,1 13,7 ± 1,8 12,8 ± 2,6
Gender Female 30 (51,7 %) 39 (52,8 %) 45 (54,2 %)

Male 28 (48,3 %) 35 (41,3 %) 38 (45,8 %)
Period of disease (year) – 9,9 ± 2,1 5,7 ± 3,5

The activity of catalase was determined using 
spectrophotometric method which was based on iden-
tifi cation of speed decomposition of hydrogen peroxide 
mm/m (wavelength 230 nm). There was added ethanol 
for stabilization hemolysate and decomposition of com-
plex catalase H2O2 [7].

Identifi cation of superoxide dismutase activity was 
implemented by the method that suggested V.A. Kostiuk 
and others (1990) which was based on oxidation reac-
tion of quercetin [6].

Satistical analysis of data was arranged with the help 
of program package Statistica 8.0. To determine the sta-
tistical important differences of characteristics, in those 
groups where the patients were examined, U-criterion 
Manna Whitnye (distribution of parameters value fun-
damentally differ from normal as shown Kolgomorov-
Smirnov’s test). The results were evaluated as statistical 
important in p < 0,05 value.

Results of research and their discussion
The analysis of FRO of endonasal lav-

ages showed that concentration of total lipids 
at the end was 0,492 ± 0,023 mg/ml, and the 
levels of this parameter were signifi cantly low 
0,426 ± 0,021 and 0,412 ± 0,031 mg/ml in 
groups of Ailing children and Children suffer 
from bronchial asthma (Fig. 1).

Level of hydrogen peroxide content in 
endonasal lavages of examined children in 
control group was 0,242 ± 0,016 mg/ml, the 

results in group of Ailing Children was a bit 
higher 0,267 ± 0,016 mg/ml, its meaning sig-
nifi cantly did not exceed like that during the 
control. Children suffer from bronchial asthma 
had different result and it was higher in 1,5 size 
than in control, signifi cantly exceeding this 
level and also exceeding adequate meaning 
level in second group (Ailing Children).

Concentration comparison of diene con-
jugates showed that the level of this result 
was 0,045 ± 0,011 mg/ml in the group of ail-
ing children rather like the level in control 
0,037 ± 0,004 mg/ml. The meaning of this 
result was maximum 0,051 ± 0,003 mg/ml 
in group of children suffer from bronchial 
asthma significantly exceeding the control 
level (Fig. 2).

Evaluation results of oxidation index 
brought out signifi cant differences in group of 
examined children. Like this, if the level was 
0,483 ± 0,019 in control group, the meaning of 
this result was signifi cantly higher (p < 0,05) – 
0,628 ± 0,021 in the group of Ailing Children. 
The level of oxidation stress was maximum 
0,849 ± 0,034 in the group of children suffer 
from bronchial asthma and signifi cantly ex-
ceeded (p < 0,05) the same levels of fi rst and 
second groups (Fig. 3).

Fig. 1. Concentration of total lipids and hydrogen peroxides in rhinal lavages of examined children
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Fig. 2. The levels of diene conjugates in rhinal lavages of examined children

Fig. 3. Oxidation index of rhinal lavages in examined children

The process investigations of Free Radical 
Oxidation in condensate of expired air testi-
fi ed that the concentration of total lipids was 
0,106 ± 0,007 mg/ml in control group. The 
level of these parameters in the group of Ailing 
children and Children suffer from bronchial 
asthma were a bit lower 0,093 ± 0,0005 and 
0,091 ± 0,008 mg/ml but signifi cantly inter-
group differences were no found (Fig. 4).

The level content of hydrogen peroxide 
in condensate of expired air (CEA) in control 
group was 0,054 ± 0,006 mg/ml, the mean-
ing of this parameter in the group of Ailing 
Children was signifi cantly higher (p < 0,05) – 
0,072 ± 0,007 mg/ml and this result in the group 
of children suffer from bronchial asthma was 
more higher 0,079 ± 0,005 mg/ml signifi cantly 
exceeded (p < 0,05) the level of control group.

Fig. 4. Concentration of total lipids in condensate of expired air in examined children
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Fig. 5. The levels of diene conjugates in condensate of expired air in examined children

The level comparison of diene conjugates 
showed that the level of this result in the group 
of Ailing Children was 0,017 ± 0,004 mg/ml 
considerably having no differed from the 
result in control – 0,013 ± 0,002 mg/ml. 
The maximum meaning of this result was 
0,023 ± 0,003 mg/ml in the group of children 
suffer from bronchial asthma which signifi -
cantly exceeded (p < 0,05) the same levels in 
control group (Fig. 5).

The meaning comparison of the result 
of Oxidation index showed signifi cant dif-
ferences in the groups of examined chil-
dren. The level in the control group was 
0,485 ± 0,018, the meaning of this result in 
the group of Ailing Children was signifi -
cantly higher (p < 0,05) – 0,781 ± 0,021. 
The level of Oxidation stress in the group of 
children suffer from bronchial asthma was 
maximum 0,856 ± 0,033, that signifi cantly 
exceeded (p < 0,05) the same levels in the 
fi rst and second groups (Fig. 6).

Probably, it says that brought out changes 
of results of Free Radical Oxidation in endona-
sal lavages and in condensate of expired air are 
become apparent of systemic disturbance in 
the body of examined patients from the group 
of Ailing Children and Children suffer from the 
bronchial asthma. Analogous changes certainly 
should be uncovered in peripheric blood of this 
contingent of patients which were showed in 
our further investigations.

The comparative evaluation characteristics 
of FRO and Antioxidant System of peripheric 
blood from examined children showed some 
changes as in the Fig. 2. Evidently the concen-
tration of diene conjugates and malonic dial-
dehyde of ailing children and children suffer 
from bronchial asthma are signifi cantly higher 
(p < 0,05) relatively to control level at the same 
time the meaning of enzyme activity of anti-
oxidant system of superoxide dismutase and 
catalase were signifi cantly reduced relatively 
the same meanings in control group. 

Fig. 6. Oxidation Index Condensate of expired air in examined patients 
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Table 2

Characteristics

 Groups of children

Group 1
(control)
(n = 58)

Group 2
(Ailing children) 

(n = 74)

Group 3
(Children suffer from 

bronchial asthma) 
(n = 83)

Diene conjugates (units of relative density/mg 
of gen. lipids) 0,212 ± 0,029 0,374 ± 0,52* 0,414 ± 0,77*

Malonic dialdehyde (units) 2,08 ± 0,35 3,67 ± 0,36* 3,85 ± 0,21*
Superoxide dismutase (units/mg Нв) 1,72 ± 0,41 0,62 ± 0,19* 0,55 ± 0,08*
Catalase (CAT) (МЕ/g Нв) 28,5 ± 3,2 13,8 ± 3,9* 17,3 ± 2,8*

N o t e :  the difference of authentic (in p < 0,05) relatively appropriate meaning of indicators of control 
group.

Conclusion
Thus, at the present time described role of 

the processes of FRO in several homeostatic pro-
cesses, including – the basis of synthesis of many 
biologically active compounds – leukotrienes, 
purine deoxyribonucleotideы, uric acid, high en-
ergy compounds – the changes of concentrations 
in tissues may contribute to a number of patho-
logical state [11, 13]. The active forms of oxy-
gen (AFO) and free radicals are formed mainly 
in the sequential accession electrons to oxygen 
in the process of lipid peroxidation (LPO). LPO 
is one of oxygen utilization pathways in the cell, 
membranes. LPO is a defensive reaction that fa-
cilitates the updating of phospholipid membranes 
[9, 10, 14]. It is obvious that these changes are 
manifestations of the processes occurring at the 
molecular and cellular levels in the mucosa of 
the upper respiratory tract and pathologies un-
der consideration underlying the pathogenesis of 
nosology. One of these ways is the pathogenesis 
changes of free radical oxidation and violations 
of antioxidant protection.

The investigation has shown that ailing chil-
dren and children suffer from bronchial asthma 
observed that increased activity of free radical 
oxidation, in particular increasing the concen-
tration of malonic dialdehyde and diene conju-
gates in blood plasma and in the КВВ. At the 
same time it showed a reduction in the activ-
ity of the antioxidant system in these patients, 
which manifested weakening enzyme systems – 
superoksiddissmutazy (SOD) and catalase. The 
identifi ed biochemical changes confi rm that the 
view expressed by many authors the optimize 
the balance of pro- and antioxidant systems of 
the body and should be an important mechanism 
and a necessary condition for complex treat-
ment and preventive measures undertaken for 
children with frequent infections, developing on 
an allergic background.
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SOME PECULIARITIES OF YOUNG HARP SEALS BLOOD COMPOSITION 
Kavtsevich N.N., Erokhina I.A., Minzyuk T.V.

Murmansk Marine Biological Institute KSC RAS, Murmansk, e-mail: kavtsevitch2015@yandex.ru

Results of investigations of chemical and cellular blood composition of harp seals containing in captivity for 
long time are submitted. After year of stay in captivity the loss of sharp individual differences in the biochemical 
status of animals is marked. The most appreciable differences between seals, adapted to a captivity successfuly, 
and not survived in new conditions, are found in cell content of blood, namely in the ratio of lymphocytes and neu-
trophils number. At the seals, which have lost, the so-called “physiological decussation”, being characteristic age 
feature of the cell content of mammalian blood was not observed. This fact allows to assume, that the loss of the 
above mentioned characteristics can be considered as drop of vitality level, bringing in a result to death of animals.

Keywords: pinnipeds, harp seal, care in captivity, blood

Previously we examined blood cellular 
composition and metabolic features of harp 
seals (Pagophilus groenlandicus) during early 
postnatal ontogenesis [4, 7]. However, the for-
mation of the hematopoietic system continues 
in the later stages of individual development. 
In this paper we present some results of blood 
parameters evaluation of harp seals at the age 
from 4 months to 3–4 years in connection with 
their adaptive capabilities.

Materials and methods of research
Blood of four harp seal pups brought from Kandalak-

sha Bay of White Sea at the age of 3 months was investi-
gated. The fi rst year seals spent in stationary oceanarium, 
and subsequently they were relocated to experimental 
station of MMBI in Kola bay of Barents Sea. Blood was 
taken from the extradural vein as described by Geraci [5] 
in the syringe with heparin. The fi rst blood sampling was 

done after 1 month of animals stay in captivity. Obtained 
samples were investigated by means of routine haemato-
logical and various biochemical techniques [6]. 

Results of research and their discussion 
At the beginning of observation period, ani-

mals state differed from the normal. This was, 
among other things, indicated by data of blood cell 
count and indices of natural resistance of the ani-
mals: sorption capacity of erythrocytes, lysozyme 
and haptoglobin in the blood plasma (Table).

As a result of further tests of blood cel-
lular composition it was found that the most 
signifi cant changes during observation period 
involved the absolute (per 1 μl) number of eo-
sinophils (Fig. 1). This index is sensitive indica-
tor of adrenal cortex condition, whose hormones 
are involved in the development of stress.

Hematological parameters of harp seal pups for the fi rst time of stay in captivity

Age Seal N ESR, E, Hb, L, SCE, LYZ, Hp,
mm/hr 106/μl g/l 103/μl  % g/l g/l

4 month 1 1 4,5 212 13,2 27,0 27,03 0,38
2 32 3,7 192 12,2 56,8 56,76 0,25
3 0,5 5,4 244 6,8 24,3 24,33 0,35
4 0,5 3,8 218 12,8 37,8 37,84 0,35

4 month
2 week 

1 2 4,4 234 15,8 23,1 23,08 1,00
2 36 3,9 182 14,8 7,69 7,69 1,75
3 1 4,9 224 9,0 7,7 7,69 1,5
4 39,5 3,2 174 12,0 30,8 30,77 1,70

4 month
3 week 

1 2 4,0 222 11,1 11,2 11,16 0,18
2 32 3,6 230 13,2 14,5 14,47 1,72
3 0,5 5,2 228 6,5 10,5 10,53 0,92
4 37 3,4 202 14,2 19,7 19,74 1,57

5 month 1 2 5,3 238 9,0 23,1 23,1 0,20
2 15,5 3,8 224 11,3 48,6 48,61 0,40
3 1,5 4,3 232 10,1 30,6 30,56 0,80
4 55 4,2 190 5,7 26,4 26,39 0,95

N o t e s :
ESR – erythrocyte sedimentation rate; E – erythrocytes; Hb – hemoglobin; L – leukocytes; SCE – sorp-

tion capacity of erythrocytes; LYZ – lysozyme; Hp – haptoglobin.
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Fig. 1. Eosinophils content in harp seale pups in different age periods

Drop of eosinophils number by two times and 
more is regarded as reliable indication of develop-
ment of stress response Phase II [1]. Eosinophil 
counts differed signifi cantly in the animals under 
study. In fact, in seals № 1 and 4 the initial level 
was lower, and decline was greatest (down to 0 %).

Capturing, transportation, placement in 
an enclosed space (in this case, baths) are 
known factors causing stress-reaction and as-
sociated shifts in the blood composition in wild 
animals, including marine mammals. The fi rst 
blood research was performed after a month of 
seal delivery in oceanarium. Hence, the “acute” 
period of impact of above mentioned factors ap-

peared to have been over, although the glucose 
level was higher according to the fi rst test. In the 
course of observations, intensive therapy of ani-
mals with anti-helminth drugs was conducted, 
those drugs being also capable of affecting the 
total count and composition of leucocytes. 

In terms of the dynamics of the changes in 
the relative lymphocyte and neutrophil count 
between the pairs of animals, some signifi cant 
differences were revealed. The same group in-
cluded seals № 1 and 2 (that successfully passed 
the adaptation period and still living), the sec-
ond, comprised № 3 and 4 (that died after 34 and 
18 months of captivity, respectively) (Fig. 2).

Fig. 2. Age dynamics of harp seal pups blood cell composition
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It is known that the age features of the 
blood composition includes equaling in cer-
tain periods of the number of lymphocytes 
and neutrophils, which was referred to as so-
called “physiological cross” or “physiological 
decussation”. In humans, this phenomenon is 
recorded on the 4th day of life and at 4 years 
of age [2]. Physiological increase of lympho-
cyte number is noted in other terrestrial ani-
mals, including dogs [3]. Subsequently, the 
neutrophil profi le of the blood is established 
fi nally, and its normal composition remains 
stable. Naturally, for other mammalian spe-
cies with different lifetime and ontogenetic 
features, the terms of “cross” may differ. In 
harp seal pups fi rst “physiological crossing” 
is marked at the age of 2–3 weeks during pe-
riod of milk feeding [7]. This phenomenon is 
observed in seals № 1 and 2, but is absent in 
seals № 3 and 4 (Fig. 2).

The set of parameters that we used in bio-
chemical blood count of the harp seal pups in-
cludes some major metabolism indices: 

1) protein – total protein (TP), albumen 
(Alb), α-globulins (Alpha), β-globulins (Beta), 
γ-globulins (Gamma), urea (Urea);

2) lipid – total lipids (TL);
3) carbohydrate – glucose (Glu);
4) mineral – calcium (Ca) and phosphorus (P).
Because some individual indices are inter-

linked via metabolic paths, change in some of 
them, normally is associated with changes in 
other parameters. In this respect the levels of 
various blood indices make a peculiar “meta-
bolic profi le” of the organism. Fig. 3 shows 
that profi les gently change with age, but sharp 
changes are recorded in seal № 3 one month be-
fore death. The most pronounced were changes 
in right-hand part of the profi le, characterizing 
status of protein metabolism.

Fig. 3. Biochemical parameters of the metabolism basic types in seals of different age and health status
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Thus, the maintenance of seals fi rst in 
a stationary oceanarium, and subsequently in 
cages under conditions close to natural per-
mitted tracing the rehabilitation of the ani-
mals, their condition being initially assessed 
as anomalous. The following regularities 
can be revealed in terms of dynamics of the 
blood indices in seals.

A year after putting in captivity, the blood 
indices approached the values characteristic of 
the normal physiological conditions. During 
the subsequent observation period, a leveling 
of some particular indices in different animals 
was recorded, whereas during the fi rst three 
month of captivity, some well-defi ned individ-
ual features in the blood plasma were revealed.

Rehabilitation period in harp seal pups was 
no less than 3 months. After a year of captivity, 
lack of sharp individual distinctions in the bio-
chemical status was revealed, which must have 
been determined by similar and more comfort-
ing conditions compared with free-ranging 
(absence of enemies, regular feeding, mainte-
nance, and veterinary care).

Conclusion
When comparing the variability of the 

cell composition of the blood in survivor 
seals vs. those that died, it was noted that 
some trouble indices were observed in the 
latter as early as the fi rst months of their life. 
At the same time, the chemical composition 
of the blood plasma did not show differences 
of similar level; they appeared much later. 
The dynamics of the cell composition of the 
blood in the course of the observations was 

sharply different in terms of the ratio of the 
level of lymphocytes and neutrophils. In the 
seals that died at different dates had shown no 
“physiological decussation”, which is char-
acteristic age feature of the cell composition 
of mammal blood. This fact gives grounds to 
believe that the loss of the above character-
istic features can be regarded as a decline of 
viability, which fi nally proves fatal. Hence, 
during the early period of postnatal develop-
ment when assessing and predicting of the 
condition of seals, cell composition charac-
teristics may prove more informative com-
pared with that of its chemical components.
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Introduction. Among all the most common 
pituitary tumors are prolactinomas, they accounted 
for 29 % of all pituitary tumors, and this percent-
age increases to 47 % if not pure prolactinoma and 
their mixed. If from the point of view of a specialist 
MRI we haven’t problems in the diagnosis of pi-
tuitary adenomas, from the perspective of dynamic 
monitoring of patients at stages of therapy, there 
are certain diffi culties due to the lack of monitoring 
standards, multiplicity of conducting MRI of the 
pituitary gland in the treatment, and this applies to 
both conservative and surgical phase.

The aim is to trace the changes in the stages of 
prolactinomas therapy and practice the multiplicity 
of conducting MRI on stages of surgical and thera-
peutic treatment in the prospective study.

Materials and methods of research. For al-
most 20 years there has been a group of patients 
(n = 1200, m = 84; w = 1116, ranging in age from 6 
to 65 years). The study was conducted on low fi eld 
magnetic resonance system (0,23 T) and supercon-
ducting MRI using standard sequences and used 
copyright protocols. 

Results of research and their discussion. The 
author in great material was able to show the multi-
plicity of conducting MRI with adenomas of vary-
ing size, track the dynamics of changes of pituitary 
adenomas and prove the possibility of recourse to 
signs in the hyperprolactinemia stages of macro ad-
enomas therapy of prolactin inhibitors. The duration 
of monitoring allowed the author to generate a new 
approach to classifi cation of adenomas with the 
inclusion of initial changes in the pituitary gland, 
identifi ed them as adenopatia. The work is supplied 
with high-quality graphics and histologically veri-
fi ed clinical materials, allowing her to consider this 
as a teaching aid, which can be successfully used 
in professions in radiology, radiation therapy, Gy-
necology, Endocrinology, eye diseases, Neurology, 
Oncology, neurosurgery. The cited author of clinical 
samples and duration observations confi rm the fact 
that patients management prolactinomas conserva-
tive way are completely justifi ed. Extremely impor-
tant is described by the author of the discovery of 
the syndrome of sellar hypertension, mechanisms 
of its development and ways of intravital diagno-
sis with MRI. The above allows us to consider and 
recommend its use monograph as a handbook for 

medical professions listed above, as well as in the 
pedagogical process of medical students, doctors, 
improve qualifi cations in postgraduate training. De-
serves the description approaches such patients, the 
survey author’s methods of calculating adenomas 
on the stages of therapy, development options and 
the pituitary Sella turcica, contrasting approaches.

Findings and conclusions. Prospective follow-
up for patients with hyperprolactinemia, allowed to 
make a hypothesis about the existence of “co-factor” 
contributing to the pineal gland as the depress action 
on the pituitary gland, and in certain situations, the 
stimulating effect on the pituitary gland and the de-
velopment of adenomas. Regress of clinical symp-
toms is especially pronounced when the pituitary 
micro adenoma associated thyroid dysfunction, tak-
ing contraceptives, as well as in micro prolactinoma, 
adenomas, the dimensions of which do not exceed 
10 mm. It is, on the basis of these considerations, 
dynamic MRI, pathological changes in the pitui-
tary gland, the author offers classifi ed as adenopatia 
(small hypo intensive on T1 enable up to 1–2 mm 
in the front lobe of the pituitary gland 1 to 4-th, not 
inclined to merge), micro adenomas – sizes 4–6 mm, 
adenoma (sizes 6–10 mm), and where macro adeno-
ma dimensions adenomas were more than 10 mm. 
The majority of prolactin requires conservative tac-
tics of treatment for endocrinologist, but MRI ap-
proach-monitoring must be different.

So when pituitary changes caused by adeno-
patia enough observations 1–2 times per year; in 
adenomas, which size is 4–6 mm – 1 in 1,5 years; 
when prolactinomas size 6–10 mm – 1 once a year. 
It should be noted that in the process of dynamic 
monitoring of patients with pituitary adenomas 
with hyperprolactinemia, the translation should be 
sought from adenoma to adenopatia. While down-
sizing inclusions to 2–3 mm, must be implement-
ed in the future, the hormonal control of times in 
3–6 months. In this case, there is no need to under-
stand some endocrinologists in carrying out mag-
netic resonance imaging at the stages of treatment 
bromocriptine or dostinex every six months. Best 
we can consider, when control of the situation is 
conducted in the Commonwealth physician-Endo-
crinologist and specialist of MRI.

The results of this work are published in the 
form of a monograph. The book contains 94 refer-
ences, 78 fi gures and 294 pages. 

The monograph will be accepted as collective and 
individual applications by e-mail: Lukans@yandex.ru.

The work is submitted to the XXIX Internation-
al Exhibition-Presentation Of Educational Publica-
tions, Moscow, may 30 – June 1, 2016,  came to the 
editorial offi ce оn 23.05.2016. 

Materials of Conferences
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Intorduction. Use of laser and nanotech-
nologies is considered to be quite relevant and 
perspective direction in contemporary experi-
mental medicine [1]. Among variety of modern 
methods of modeling of infected wound the best 
method is use of high-intensive laser, that allows 
to simulate the wound of experimental animal: to 
get exact area and depth of lesion [2]. There is 
a little number of reports about use of laser radia-
tion and nanoparticles of metals in experimental 
surgery [3]. In some researches of native and for-
eign authors the effectiveness of application of 
low-intensive laser radiation is high valued in 
combined treatment of infected wounds [4, 5]. It 
is showed that use of low-intensive laser for con-
trol of interstitial transport of metal nanoparticles 
allows to change hydropenetrability of tissue due 
to formation of canals and pores in 20 times [6], 
and laser infl uence boosts the penetration of 
metal nanoparticles in tissues [7]. It is discov-
ered that use of low-intensive laser radiation in 
treatment of infected wounds provides with an-
timicrobial effect, stimulates the process of re-
generation, improves microcirculation in area of 
wound [8, 9, 10]. It is proved by morphological 
examination, that use of low-intensive laser ra-
diation stimulates macrophage reaction, activates 
biosynthetical function of fi broblasts, optimizes 
angiogenesis, promotes to faster maturation of 
granulation tissue and its fi brous transformation, 
which ends by 7–8th day [11]. In some foreign 
researchers’ opinion, use of low-intensive laser 
radiation provides with faster wound purifi cation, 
early formation of granulation, epithelization of 
wound defects and shortening period of treatment 
[12, 13]. Nanoparticles of copper shows expres-
sive bacteriostatic and bactericidal effect and this 
effect is prolongated and less toxic in comparison 
with copper salts [1, 9]. In researches in vitro it 
is stated, that nanoparticles of copper have very 
expressive antibacterial effect on clinical culture 
of Staphylococcus aureus [8, 14]. Concentration 
of nanoparticles more than 100mg/ml is toxic 
and it is potential dangerous for organism [15]. 
Wound healing effect of copper nanoparticles is 
proved. In comparison with antibiotics copper 

nanoparticles don’t cause selection of resistant 
cultures. This conclusion allows to recommend 
anoparticles of copper for treatment of infected 
wounds caused by polyantibiotic resistant cul-
tures [16]. Combined use of nanotechnologies 
and laser radiation has not found its wide use in 
experimental medicine. There is a little number 
of reports about this developments [15, 17]. In 
our researches it is proved that combined use of 
low-intensive laser radiation and nanoparticles of 
copper provides with fast and effective suppres-
sion of pathogenic microorganisms’ growth and 
acceleration of regeneration [1, 3]. First results of 
potentiating effect of low-intensive laser radia-
tion and nanoparticles of copper were reported by 
V.V. Alipov in Hannover in 2012 [18]. This way, 
experimental justifi cation of metal nanoparticles’ 
effi ciency, searching the way of strengthening of 
its bactericidal effect including in combination 
with low-intensive laser effect on wound is the 
actual concept in modern surgery during treat-
ment of infected skin wounds and soft tissues.

Urgency. Invent the method of infected 
wound simulating with help of laser and to prove 
the effi ciency of joint application of low-inten-
sive laser radiation(LILR) and nanoparticles of 
copper in experiment.

Materials and methods of research. 
30 white rats (weight = 190–200 g) were used 
for experiment of infected wound simulating. 
100 similar rats were used for exploration of 
joint application of LILR and copper nanopar-
ticles during the treatment of simulated infected 
wound. The expression of antimicrobial infl uence 
of laser radiation and copper nanoparticles was 
rated relative to Staphylococcus aureus according 
to McFarland Turbidity Standart. In the fi rst se-
ries of experiment wound was irradiated by laser 
machine “Matrix”;in the second – there was in-
jection of copper nanoparticles;in the third – joint 
application of LILR and nanoparticles of copper.

Results of research and their discussion. 
The worked out way with use of high-intensity 
laser (Lasermed 1001) permits to simulate the 
wound: in depth and in the area of lesion. And 
after injection of Staphylococcus aureus it allows 
to get infection of wound. In experiment in vivo 
next aspects were registered: low antibacterial ac-
tivity of: LILR using and expressed bactericidal 
activity of copper nanoparticles. Experiment also 
allowed to discover the potentiation of antimi-
crobial effect during the joint application of cop-
per nanoparticles and the laser. Combined local 
use of laser radiation and copper nanoparticles 
to infected wounds of experimental animals pro-
vided stopping of pathogenic microfl ora seeding 
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by the 7th day, rise of granulation by the 4th day 
and wound epithelization by the 14th day.

Summary. As a result of conducted inves-
tigation with use of surgical laser «Lazermed 
1001» it was discovered the experimental model 
of the wound controllable in depth and in the area 
of affection. Local application of copper nano-
particles transcends the effi ciency of laser infl u-
ence, and in combination with laser irradiation 
speeds stopping of infectious process in wound 
on 6 days and wound epithelization, which is 
noted by 10th day of treatment. It was experimen-
tally validated the appropriateness of combined 
use of LILR and copper nanoparticles’ suspen-
sion during surgical treatment of infected burn-
ing wounds, which was vindicated by shortening 
of term of treatment at 22,0 %
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tions of Russia. Formed proposals for modernization of the existing Russian system of forensic establishments and 
circuit training expert personnel in the fi eld of forensic chemistry.

Keywords analytical chemistry, forensic chemistry, expert report, experts, training of chemists, methodological support for 
forensic-analytical chemistry laboratories

Thus, we propose the following set of 
measures to address these issues:

● The establishment of the state system of 
compulsory licensing of forensic activities.

● Accreditation of laboratories of all fo-
rensic institutions to comply with Standard 
ISO / IEC 17025-2009.

● Reject the Agency on the basis of the 
principle of operation for the state forensic and 
forensic agencies and to establish their opera-
tion in the framework of the state system of 
higher education.

● The organization of mass execution of 
expert opinions in the interests of the various 
ministries, departments, organizations, indi-
viduals and other interested parties of legal 
proceedings on a contract basis in each region.

Conclusions
These activities will provide high quality 

forensic, scientifi c and methodical, education-
al, developmental and other types of forensic 
chemistry. It will also help increase effi ciency 
in the recruitment of science and engineering 
in practice as a forensic chemical laboratories, 
and other areas of forensics.

Forensics is of a great importance in estab-
lishing the evidence base during investigations 
and litigations; its history includes several hun-
dreds of years [1]. Nowadays it is no doubt that 
successful crime prevention is possible only 
with the help of strict scientifi c basis which 
makes use of a wide range of scientifi c meth-
ods and technical facilities. In order to sup-
port this process effectively, the scientifi c and 
technical system must be improved and make 
constant progress, resting upon the fundamen-
tal developments in natural sciences including 
analytical chemistry. Employment of analyti-
cal chemistry methods for solving forensics 
issues requires prospective forensic estimation 
of research results so as to form an independ-
ent source of investigative and evidentiary in-
formation. At the same time new issues always 
emerge in forensic practices. In this connection 
the analytical chemistry methods are used in 

a modifi ed form meeting the peculiarities of is-
sues and nature of research objects [2]. Thus, 
we have all reasons to imply the term «foren-
sic chemistry» as a part of applied analytical 
chemistry aimed to solve forensics issues.

For the first time forensics became a re-
search object for European doctors and 
chemists in the first half of the XIX cen-
tury. Their surveys were devoted to toxi-
cological research of the biological origin 
materials by reactive chemistry methods 
[3]. Very many analytical chemistry meth-
ods came into use to solve a wide variety 
of issues in modern forensic chemistry. 
With all that, along with physical-chemical 
analysis methods, chemical methods remain 
quite popular with forensic chemistry [4, 5]. 
Moreover the existing methodological sup-
port for forensic chemistry even for one type 
of an expertise object frequently implies the 
solving of common issues using chemical, 
chromatographic and spectral methods of 
analysis as a whole. In Russian forensics 
the term «forensic chemistry» did not set-
tle in as an independent term. At the same 
time analytical chemistry became one of the 
basic elements of the multistage process to 
deal with corpus delicti of an investigative 
case. This is a forensic research of materi-
als, substances and items (FRMSI) which 
has been developing since 1950–1960s in 
expert bodies of the soviet Ministry of Jus-
tice upon resolving two meaningful issues. 
These are a full-time training for a large cir-
cle of forensic experts including physicists, 
chemists and engineers and also a creation 
of a centralized tool-analytic base sufficient 
for researches of main incoming substanc-
es and materials. For now the FRMSI has 
evolved into an independent field of foren-
sics. Despite the fact that FRMSI’s goals 
are assigned in every specific case, its com-
mon issues are among the following:

● Discovery, i.e ascertainment of presence\
absence of target objects.
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● Diagnosis, i.e. determination of nature, 
name, purpose, application fi eld or other clas-
sifi cation qualities of objects and circumstanc-
es of investigation formation.

● Identifi cation, i.e. identifying of several 
objects or its parts (elements) [12].

In the Russian Federation the uniformity 
of state regulation measurements covers the 
measurements that are fulfi lled in compliance 
with a court order, procuracy authorities and 
government bodies of executive powers. In 
this case the unity of measurements in state 
forensic institutions is assigned to the federal 
bodies of executive power which they belong 
to [13]. The functioning of forensic chemistry 
laboratories in state forensic institutions can be 
performed beyond the national accreditation 
system [14] even while performance of expert 
reports of compliance assessment for industrial 
and other products and also other products that 
have to meet the obligatory requirements es-
tablished by the legal system of the Russian 
Federation.

The functioning of forensic chemistry lab-
oratories is not specifi cally prescribed by the 
Russian legal system, but this process is per-
formed within a broader term called forensic 
functioning and is governed by the Federal 
law № 73 «On state forensic functioning in 
the Russian Federation» of May 31, 2001 [15]. 
The article 11 of this law equalizes state foren-
sic institutions and expert branches created by 
federal bodies of executive power and constit-
uent entities of the Russian Federation. Along 
with this, the forensic expert reports perfor-
mance is independently prescribed by every 
governmental agency but federal bodies of ex-
ecutive power in their turn compose a list of 
types of forensic expert reports performed by 
subordinate state forensic institutions and their 
branches [16, 17, 18, 19].

Besides this, depending on a certain type 
of litigation the forensic expert report admin-
istration and performance fall under the cor-
responding code (civil, administrative, arbi-
tration or criminal procedural). So far, state 
and non-state forensic functioning (except for 
expert reports on industrial safety) is not sub-
ject to obligatory licensing and certifi cation
[20, 21, 22]. But the national standard of the 
Russian Federation GOST 52960–2008 [23] 
developed by the Association of analytical 
centers «Analytica» and brought into effect in 
2009 is used only with leading non-state foren-
sic institutions in Russia [24]. 

Meanwhile, in the Russian Federation fo-
rensic chemistry laboratories are the main and 
essential part of the majority of state forensic 
institutions which function within different 
ministries and departments. Thus, in state fo-
rensic institutions of Ministry of Internal Af-

fairs of Russia such laboratories are included 
in structural subdivisions in charge of expert 
reports on materials, substances and items. 
Several methods of forensic chemistry are 
widely employed in laboratories in charge of 
performing criminalistic and various foren-
sic engineering reports (trasology, ballistics, 
explosives studies and others) and it is also 
used with criminal experts while performing 
their duties on the scene [16, 25]. In such 
a way forensic chemistry laboratories are 
integrated in Russian state forensic institu-
tions of the Ministry of Justice, the Federal 
Customs Service, the Federal Drug Control 
Service [26, 27, 28]. Moreover, state foren-
sic institutions of the Federal Security Ser-
vice and the Ministry of Defense of the Rus-
sian Federation contain their own forensic 
chemistry laboratories that conduct chemical 
and toxicological surveys on biogenic ob-
jects [17, 29]. The functioning of these state 
forensic chemistry laboratories being subor-
dinate to the Ministry of Health and Social 
Development is aimed at researching a wide 
range of biological objects [30]. Non-state 
forensic organizations and private experts 
in forensic chemistry appeared in the post-
perestroika period as an alternative to the 
state forensic institutions. The functioning 
of these organizations is solely aimed at sub-
jects which turnover is not banned [31, 32]. 

As the result, a present-day level of the 
methodological support for forensic chem-
istry laboratories in state forensic institu-
tions is regulated by governmental (inside) 
directions, instructions and recommenda-
tions [16, 17, 30] that are being formed 
because of unclear requirements of the 
Federal law № 73 mentioned above. Non-
state forensic institutions regulate their 
functioning by their own regulations, while 
private forensic experts do this just with 
civil contracts. Thus, all requirements for 
tools, methods and techniques must com-
ply with the contents of the article 8 of 
this law which states that «An expert must 
thoroughly and completely conduct an im-
partial research on a strict scientific and 
practical basis within their respective spe-
cialty. An expert conclusion must be based 
on the statements allowing to verify valid-
ity and authenticity of conclusions made on 
the basis of the conventional scientific and 
practical data». Apart from this, the article 
11 of this law states that «State forensic in-
stitutions of the same type must administer 
and perform their forensic expert reports on 
the basis of unified research and methodo-
logical approach to expert practice, profes-
sional training and specialty of an expert». 
Requirements of this law for competence 
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of a forensic expert are in the article 13 
which states that «An expert position in 
state forensic institutions can be assigned 
to a citizen of the Russian Federation who 
has an university degree and has completed 
a subsequent training in a certain expert spe-
cialty in accordance with statutory and regu-
latory enactments of the respective federal 
bodies of executive power» and «Profes-
sional qualification assessment of an expert 
and their eligibility accreditation to perform 
expert reports independently are fulfilled by 
qualifications commissions in accordance 
with statutory and regulatory enactments of 
the respective federal bodies of executive 
power». These requirements are also stated 
in the article 41: «an expert report can be 
performed beyond state forensic institutions 
by individuals who have particular knowl-
edge in science, technology, art and craft 
without being a state forensic expert» [15]. 
It is important to note that major responsibil-
ity for expert reports results is of a personal 
matter in the Russian Federation [33], i.e. it 
is fully laid upon an expert but the manage-
ment of the report performance is laid upon 
the head of a state forensic institution.

At the same time organizational direc-
tions of quality assurance in expert reports are 
among the next ones: a forensic institutions 
accreditation, a methodological support stand-
ardization (methods and techniques), an expert 
facilities certifi cation (equipment and expend-
ables), a training system improvement and 
a professional development of state forensic 
institutions’ employees [34]. It is worth notic-
ing that issues of forensics techniques stand-
ardization have become acute since mid-1980s. 
The standardization has been supposed to be 
a means of contributing to univocally interpret-
ed results but the method has been a guide for 
a laboratory functioning. In 1990s the Forensic 
Science Center of the Russian Ministry of In-
ternal Affairs was actively involved in process 
of certifi cation of expert methods, with all that 
the method was understood as any mentioning 
about expert issue resolving in criminalistic lit-
erature [35]. The need for certifi cation of the 
methodological support for forensics is sug-
gested as one of the ways for non-state forensic 
functioning improvement, which differs from 
the state one not only by a quick-to-perform 
expert reports but also a minor awareness of 
non-state experts on procedural, organization-
al and methodic peculiarities of this practice 
[36, 37]. Some Russian forensic institutions 
and organizations began to create independent 
systems of voluntary certifi cation of the meth-
odological support for forensics expert reports. 
However the present-day voluntary certifi ca-
tion of independent systems is performed only 

on a contractual basis in regard to non-state ex-
perts and organizations [38, 39]. The accredita-
tion is suggested as an effective method of the 
overall competence confi rmation and forensic 
laboratories independence which simplify the 
valid choice of an expert research performer 
and an expert opinion assessment. Among state 
forensic institutions the Test Center (materials 
science subdivision) of the Criminology Insti-
tute for the Special equipment Center of the 
Russian Federal Security Service in the Ana-
lytical laboratory accreditation system [41] and 
forensic laboratories of the Forensic medicine 
center of the Russian Federation for the Min-
istry of Justice [42] have already been through 
the accreditation to meet the requirements of 
the GOST ISO/IEC standard 17025 [40].

Despite all of the aforesaid, there is no any 
unifi ed methodological approach within the 
functioning of forensic chemistry laboratories 
of Russian forensic institutions among differ-
ent agencies. This fact excludes the unifi ed 
scientifi c and methodological approach to the 
experts’ professional training and negatively 
affects the quality of expert reports and psycho-
logical factors as well as assessments’ differ-
ence while performing repeated or comprehen-
sive researches when they are commissioned to 
experts of different agencies [43]. To resolve 
this issue, the Federal Interagency Coordina-
tion and Methodological Council on Forensics 
and Expert Research (FICMC) has been func-
tioning on a voluntary basis in Russia since 
1996. It is aimed at the organizational, research 
and methodological assistance for the state fo-
rensics improvement and also at searching for 
suggestions to provide the unifi ed research and 
methodological approach to experts’ practices, 
professional training and specializing. To make 
the FICMC more representative it contains 
heads of state forensic institutions and expert 
services of all federal bodies of executive pow-
er as well as representatives of the Supreme 
Court of the Russian Federation, the Supreme 
Arbitration Court of the Russian Federation 
and the Offi ce of the Prosecutor General of the 
Russian Federation [44]. However in order to 
unify the methodological support for forensic 
expert reports within priority guidelines over 
the 2000–2011 period the FICMC recommend-
ed expert and criminalistic branches of Russian 
state forensic institutions of federal executive 
power bodies only 8 guidebooks for practical 
use, only 5 of them are directly relevant to fo-
rensic chemistry [45]. The absence of unifi ed 
legislative guidelines and formulations for 
forensic functioning administration in Russia 
causes one more trouble. The functioning of 
non-state forensic institutions along with state, 
non-state organizations and private experts 
that occasionally perform expert reports has 
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no special legal grounds. The number of an-
nual expert reports performed by state forensic 
institutions is great and it is increasing steadily. 
With all that the present-day demand for judi-
cial proceedings performed by state forensic 
experts cannot be completely met. Issues that 
require special professional qualifi cations ap-
pear in a very wide range of scientifi c and prac-
tical fi elds and can go beyond the competence 
of state forensic institutions. That is why it is 
impossible to do without non-state agencies 
and private experts. For today there is no any 
legal formalization for such signifi cant points 
as conditions for establishment of non-state 
forensic agencies, their heads’ status, training 
and retraining of private experts, professional 
requirements and other signifi cant regula-
tions for forensic practices. As the result, non-
state forensic institutions having encroached 
on functions that in fact belong to state ones 
do not provide appropriate professional per-
formance, their expert opinions often do not 
meet the requirements of a case evidence [46]. 
Among non-state forensic institutions only 
separate specialized branches being a part of 
several Russian universities have been man-
aged to advance to the high-standard forensic 
performance [47]. 

The foregoing description of legal regula-
tion and administration of forensic chemistry 
laboratories that enter forensic institutions and 
organizations have contributed to emergence 
and accumulation of a large number of troubles 
that evidently affect an overall level of their 
methodological support and forensic expert re-
ports quality in general. Thus, in state forensic 
institutions of the Russian Ministry of Defense 
the number of expert reports to be performed 
is constantly increasing. There is an acute 
need for material and technical base upgrade 
and staff development. As the result, the cur-
rent level of forensic expert reports does not 
meet the requirements of military justice bod-
ies as it essentially limits a body of evidence 
during crime investigations [48, 49]. Forensic 
institutions of the Russian Naval Service have 
troubles both with technical equipment of its 
branches and professional training [50]. Except 
for the need to improve the material and tech-
nical support administration [51], the cases of 
staff misuse and false approach to registration 
discipline administration must be excluded in 
expert-criminalistic branches of the Russian 
Ministry of Internal Affairs [52]. Modern crim-
inality has an obvious advantage in technical 
equipment over law enforcement authorities 
where state forensic administration plays one 
of the key roles. At all stages of crime preven-
tion this administration has its goals to employ 
effective methods and technical facilities that 
comply with a higher level of science advance-

ment in order to expose, disclose, investigate 
and prevent crimes [53]. There is an inad-
equate knowledge of law disciplines among 
experts who have a degree neither in jurispru-
dence nor in expert assessment and represent 
expert-criminalistic branches of the Ministry 
of Internal Affairs of the Russian Federation. 
This shortage cannot be compensated by re-
fresher courses in the agency system of state 
forensic institutions. One of the solutions for 
this issue is a staff retraining which is based 
on higher education institutions’ knowledge in 
law and engineering along with the involve-
ment of leading experts from forensic centers 
of the Ministry of Internal Affairs (Chief Ad-
ministration of Internal Affairs, Directorate of 
Internal Affairs) [54]. Nevertheless this prob-
lem is typical for the most of forensic insti-
tutions. Development of the expert staff for 
forensic institutions of the Russian Federation 
is primarily achieved by the retraining of staff 
with higher education degrees and is based 
on these institutions. However certifi cation 
of personnel who have completed this retrain-
ing reveals signifi cant gaps in law theory. As 
a rule these employees are specialists in very 
particular fi elds. For example, specialists in 
natural, humanitarian sciences and engineer-
ing are not aware of essentials of substantial 
and procedural law, criminal law and forensic 
theory. Lawyers who retrain as forensic ex-
perts come across even bigger troubles since 
they do not have essential knowledge in dif-
ferent fi elds of science and engineering that 
are supposed to be accumulated within sev-
eral years of practical work. Even in this case 
some objects of expert report are not available 
for research because of absence of regular 
basic professional education [38]. According 
to the administrative board of the Ministry 
of Internal Affairs of the Russian Federation, 
the decrease of the scientifi c staff qualifi -
cation is caused by low-standard scientifi c 
researches performance [53]. In forensic 
chemistry’s and chemical-toxicology’s labo-
ratories of the Russian Bureau of forensic 
medical examination apart from shortage 
in material and technical, informational and 
methodological types of support for the fo-
rensic functioning there is a drift of trained 
and skilled personnel. It also goes along with 
the absence of interest among young special-
ists with higher non-medicine education who 
have completed basic training and in «phar-
macy» or «chemistry» [55]. 

Main issues of state forensic institutions 
of the Ministry of Justice of the Russian Fed-
eration are:

● Absence of the methodology-proven list 
of unifi ed equipment for specifi c kinds of fo-
rensic expert reports.
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● Different level of up-to-dated equipment 
supply of forensic institutions of the Russian 
Ministry of Justice with (making use of out-of-
date equipment).

● Different level of professional training 
for experts and of their ability to use the exist-
ing equipment.

● Long terms of expert reports per-
formance.

● Inadequate scientific and methodo-
logical support.

● Absence of unified methods for all 
forensic institutions; compliance with legal 
requirements.

● Great opportunities to put pressure on 
experts, corrupt performance of expert reports.

● Inadequate administration and transparen-
cy of income generation in forensic institutions.

● Excessive number of expert reports 
commissioned by courts and law enforcement 
agencies [56, 57].

One of the the issues that signifi cantly af-
fect the quality of expert researches is extreme 
work overload with many types of expert re-
ports in state forensic institutions which leads 
to delay of legal procedures. Capabilities of 
the state forensic functioning are roughly 
bound by budget fi nancing. Nowadays they 
are practically depleted and cannot fully keep 
up with increased courts’ demand for expert 
reports. The circumstance stated above led to 
the fact that terms of expert reports perfor-
mance, provided that real report performance 
is overfulfi lled by 1,5 times, may last from 
3 months till 1,5 years. With all that, such 
long terms due to various reasons may occur 
both in state institutions and private experts. 
According to some specialists, time expendi-
ture reduction for experts reports can be ful-
fi lled in different directions:

● Increase of research amount is possible 
through expert staff augmentation and pay rise.

● Start-to-research terms reduction is pos-
sible through quality increase of materials for 
expert reports, coordination of text and list of 
issues with individuals that order expert reports.

● Terms of performance reduction is possi-
ble through implementing new techniques and 
making use of up-to-date technical facilities.

● Quality increase of researches being per-
formed is possible through qualifi cation im-
provement of experts of all types of ownership 
and agency’s institutions, expansion of qualifi -
cation requirements that are to be met by state 
forensic expert, expert activity of individuals 
who are not state forensic experts [38].

Majority of the state forensic experts 
(without service staff) are concentrated in fo-
rensic institutions and branches of the Ministry 
of Internal Affairs, the Ministry of Health and 
Social Development and the Ministry of Jus-

tice. With this being said, the system of state 
forensic institutions of the Ministry of Justice 
of Russia (and to some extent of the Ministry 
of Health and Social Development) is the only 
state experts’ structure independent from in-
quiry and investigation bodies, courts and any 
agency’s interest [38]. At the same time the af-
fi liation of state forensic institutions and investi-
gation branches to the same agency can be a rea-
son for an expert challenge in courts [58], as 
the article 7 of the Federal law № 73 states that 
an expert must not be dependable on any agency 
or individual, parties or other individuals who 
have interest in outcome of a case [15, 58].

Current situation with low-standard scien-
tifi c and methodological support for forensic 
chemistry laboratories and the whole Russian 
system of forensic activity need to be reformed. 
But the main body of suggestions for improv-
ing this kind of activity is idle. Unfounded calls 
for reformation of the fi nancial motivation in 
experts, consolidation of the material and tech-
nical base, improvement and creation of tech-
niques deepen the existing issues [38, 59].

Inadequate level of development of the 
methodological support for Russian forensics 
in general and forensic chemistry in particu-
lar required personal interference of the Rus-
sian President early in 2012, who charged the 
Russian government and concerned ministries 
and agencies draft a proposal for consolidation 
of the material and technical base of state fo-
rensic institutions, establishment of the state 
policy and improvement of the Russian legal 
system on forensics, administration of the uni-
fi ed methodological support for forensics, im-
plementation of up-to-date ways and methods 
for expert research, control for quality per-
formance of non-state forensic institutions, 
organizations and private experts, providing 
an adequate level of expert professional train-
ing [60]. The Supreme Court of the Russian 
Federation draws attention of national courts 
to necessity of «… the most extensive use of 
scientifi c and engineering achievements for the 
purpose of comprehensive and objective inves-
tigation of circumstances that must be proved 
in criminal cases through expert reports per-
formance, when there is an investigation that 
needs to employ particular knowledge in sci-
ence, engineering, art and craft for resolving 
issues emerged during a trial» [58].

In search for ways of improvement of 
methodological support for forensic chemistry 
laboratories one can appeal to foreign coun-
tries’ experience which depends more on the 
level of their overall development and less on 
peculiarities of their current legal system. For 
the English-American List of national legal 
systems, which includes England, The USA, 
Northern Ireland, Canada, Australia, New 
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Zealand and also former colonies of the Brit-
ish Empire (49 states total), relativity of legal 
regulations for forensic issues is typical. The 
peculiarity of the forensic functioning within 
the English-American List of national legal 
systems lies in its maximum compliance with 
existing practices. The expert reports perfor-
mance is regulated by the civil and criminal 
procedural codes and has a quite simplifi ed na-
ture in comparison with both developed clas-
sifi cations and a system of forensic science in 
Russia. The classifi cation of forensics having 
divided into categories, kinds, species and sub-
species is practically uncommon but reduces to 
a list of forensic disciplines instead. Distribu-
tion of permits for expert reports performance 
is fulfi lled by authorized non-state professional 
forensic associations. As a rule regular forensic 
chemists have a university degree in chemistry. 
There is a widespread system of professional 
training for forensic experts via short-term 
courses on key issues of peculiar forensics 
fi elds. The forensic system of the English-
American List of national legal systems also 
stands out for the high level of material and 
technical support and prominent amount of 
state and private grants for researches in foren-
sics fi elds. At the same time there is a strong 
tendency towards the unifi cation of techniques 
and forensics terminology. There is a specifi c 
hierarchy of forensic expert positions in foren-
sic laboratories. They are specialists in foren-
sic science of 1, 2, 3 ranks (specialists, techni-
cians, scientists in forensics (2 rank), forensic 
scientist supervisor (3 rank), leading manager 
in forensic science of 1 and 2 ranks). Besides 
there is a quite active process of accreditation 
of forensic laboratories and quality control for 
laboratories functioning. Great attention is paid 
to an expert errors analysis. Some of the most 
diffi cult and knowledge-intensive kinds of fo-
rensic expert reports are performed by forensic 
laboratories which are national scientifi c units 
of universities [61, 62, 63].

Britain has the most transparent process of 
expert report performance. In this country ex-
pert researches are performed upon the request 
of both defense and prosecution. Any party 
is able to control the whole process of expert 
performance, read all papers including work-
sheets, check and witness research results. 
These results are to be presented in court by 
those who performed this research, they must 
explain the court what these results mean [64].

Except for what was said above, in the USA 
as opposed to Russia there is no multistage hi-
erarchy of police forensic institutions and of 
the Ministry of Justice system. In the USA the 
forensic functioning is fulfi lled by state and 
non-state forensic institutions of different or-
ganizational models which number is rather 

considerable. There are forensic laboratories in 
states at police departments and at sheriff offi c-
es in big urban areas, at the Ministry of Justice 
of the USA, at ministries of justice of separate 
states and at the United States Department of 
Defense, at the Ministry of National Security, 
at the Secret Service and some other agencies. 
At this moment the Subcommittee of forensic 
science of the Scientifi c Committee of the Na-
tional Research and Engineering Council plays 
a signifi cant role in functioning of forensic in-
stitutions. It participates in fi nancial issues of 
state forensic institutions, forensic laboratories 
accreditation, experts’ certifi cation, approval 
of new forensic methods. The Ministry of Jus-
tice of the USA plays a key role in forensics 
issues. The biggest state forensic institution is 
the Laboratory of FBI at the Ministry of Justice 
of the USA which was founded in 1932. The 
laboratory serves to provide the expert reports 
performance, expert staff training, assistance 
for experts on state and local level. Apart from 
other FBI’s Laboratory structural branches that 
make use of the forensic method, there is a des-
ignated Chemistry Unit. Taking into account 
agency peculiarities, similar forensic chemis-
try laboratories function as parts of forensic 
institutions of the Drug Enforcement Admin-
istration, the US Secret Service, the Bureau of 
Alcohol, Tobacco, Firearms and Explosives – 
ATF, the Internal Revenue Service, the US Fish 
and Wildlife Service, the United States Postal 
Inspection Service and others. Besides this, 
each state of the USA has its own system of 
state forensic institutions. The Forensic Ser-
vice Administration and the Forensic Science 
Committee perform organizational and meth-
odological management of state forensic insti-
tutions in every particular state. These institu-
tions accredit forensic laboratories of a state, 
control the quality of expert reports and coor-
dinate the functioning of forensic laboratories 
of a state of those ones established by public 
authorities [65, 66, 67].

In 2005 the US Senate decided to make 
an overall examination of condition of foren-
sic science and practice in the USA. In this 
connection the independent Forensic Science 
Committee was established by the National 
Academy of Sciences in the autumn of 2006. 
It included representatives of different foren-
sic sciences, lawyers and researchers of allied 
sciences. The committee has always followed 
three main goals set by forensic science. They 
are assistance in solving crimes and ascertain-
ing guilty persons, innocent people prosecution 
prevention and national security protection. In-
volvement of many representatives of science 
and practice from different fi elds to collaborate 
with the Committee let them make an overall 
and objective survey on emerged in forensic 
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science and practice issues of scientifi c, or-
ganizational, methodological, political and 
fi nancial nature. The Committee stressed that 
American forensic practices and achievements 
in forensic science are rather dissimilar among 
different states, regions and country in general. 
There is a shortage for fi nancing of laborato-
ries with god personnel and technical facilities, 
the difference between states’ legal systems is 
exposed, condition of research methods stand-
ardization and laboratories accreditation, fo-
rensic experts certifi cation. Many states do not 
claim forensic laboratories for obligatory ac-
creditation, no quality control for forensic sci-
ences curriculums in colleges and universities. 
In opinion of authors of the paper, none of the 
existing state institutions of the USA can solve 
the accumulated set of issues in forensic sci-
ence and practice [68]. Generally the work of 
western expert-criminalistic institutions may 
be assessed as an effective one. It is worth no-
ticing that besides balanced organization struc-
ture and good technical equipment, successful 
and well-built system of expert staff training 
makes a signifi cant fi gure among the contents 
of the success [69]. In leading countries of the 
world forensic chemists job positions are oc-
cupied by specialist in chemistry and physics 
who have admission to independent report per-
formance upon completion the initial trainee-
ship [70]. One of the effective methods of the 
improvement of scientifi c-methodological sup-
port for forensic institutions in many developed 
countries is an accreditation of forensic labora-
tories in order to comply with the standard of 
the International Standards Organization ISO 
17025 [34, 71–74] which functions in Russia 
as GOST ISO/IEC 17025–2009 [40].

The main present-day tendency for foren-
sic institutions in developed countries is their 
active cooperation within various professional 
associations. Nowadays in the world there are 
dozens of forensic expert associations in dif-
ferent fi elds. As a rule these associations are 
non-profi t and are divided into international 
and regional ones depending on other coun-
tries’ involvement. Associations and communi-
ties are the most popular form of international 
co-operations. Other forms of international 
co-operation are international teams of ex-
perts, forensic programs of international or-
ganizations, guilds, foundations, alliances, 
institutions, centers, international networks of 
forensic institutions, etc. Besides professional 
associations of forensic experts there are sev-
eral international educational organizations 
educating forensic experts for international 
issue resolution, in particular for participat-
ing as experts in international courts and tribu-
nals, international human rights organizations. 
Some multifunctional international organiza-

tions, for example the Interpol, contain foren-
sic branches in the form of working groups and 
teams. The Interpol also organizes and holds 
international conferences and symposiums 
on the whole set of forensic expert reports. A 
variety of professional organizations function 
for the benefi t of forensic chemistry develop-
ment. So the International Association of Fo-
rensic Toxicologists has its headquarters in 
London and associates more than 1400 experts 
in analytical toxicology and other allied sci-
ences all over the world. The purposes of this 
association are to join efforts and so simulate 
researches in forensic toxicology. The Interna-
tional Association of Forensic Science – IAFS 
was founded in 1957 and consolidated scien-
tists and practical persons in various fi elds of 
forensics, among which are forensic medicine, 
toxicology, dactylography, forensic biology, 
drug research and others. The Association de-
fi ned its main directions in forensic science 
development, scientifi c and engineering infor-
mation exchange between forensic experts and 
scientists and also in holding training seminars 
[75, 76]. One of the biggest international fo-
rensic organizations is the European Network 
of Forensic Science Institutes (ENFSI) which 
was established in 1995 by analogy with the 
American Society of Crime Laboratory Direc-
tors (ASCLD) to become a member of which is 
free for any representative of European coun-
try. The ENFSI functioning does not interfere 
with national legal system on forensic issues 
but its purpose is to obtain a high-quality of 
forensic expert reports in European countries. 
An ENFSI member which is an educational or 
forensic institution must perform at least a half 
of all types of expert reports in its country, 
has a status of state importance, has at least 
25 employees and has a necessary accredita-
tions. At this moment 50 forensic institutions 
from 32 countries are members of the ENFSI. 
In the ENFSI Russia is represented by the Rus-
sian Federal forensic center for the Ministry of 
Justice, the North-West region forensic center 
for the Ministry of Justice and the Expert-crim-
inalistic center for the ministry of Internal Af-
fairs. The ENFSI includes three regular struc-
tures: the Expert Working Group Committee 
(EWGC), the Quality & Competence Commit-
tee (QCC), the European Academy of Foren-
sic Science (EAFS). The Working Groups are 
organized in accordance with forensic fi elds of 
concern, they provide professional assistance 
for colleagues from national forensic institu-
tions and publish their news-bulletins. For to-
day 15 working groups are established in the 
ENFSI. Five of them forensic chemistry is of 
a great importance:

● Forensic documentation inquiry.
● Forensic drug inquiry.
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● Forensic fi ber inquiry.
● Forensic varnish and paint inquiry.
● Forensic fi re and explosion inquiry.
The Quality & Competence Standing 

Committee is aimed at establishing an optimal 
regulation and successful operation of expert 
working groups and the ENFSI members. In 
addition, the responsibility of this committee 
is to create international standards and im-
prove expert practices in general. The com-
mittee holds its seminars, cooperates with in-
ternational organizations on accreditation and 
certifi cation matters. One of the signifi cant 
forms of activity of the committee is holding 
interlaboratory tests aimed at expert researches 
on presented educational objects. During the 
tests the laboratory takes the material to be re-
searched which was prepared on basis of real 
law cases. Conditional circumstances of a case 
and other input data are stated as well. An ex-
pert opinion given after the research is sent to 
the committee and is being analyzed with rela-
tion to results reliability, methods, equipment, 
means, standards and units of measure, assess-
ment criterions of intermediate results used. 
Generalization of such control tests lets to im-
prove expert research methods and assess per-
formance quality of forensic laboratories of the 
ENFSI members. The European Academy of 
Forensic Science exists as a permanent acting 
structure of the ENFSI. The Academy achieves 
its goals by holding a scientifi c conference and 
special projects in co-operation with expert 
working groups and the permanent commit-
tee of expert working groups. It also takes part 
in producing, supplementing and fulfi lling the 
strategic plan of the ENFSI. Some compa-
nies being producers of equipment and facili-
ties for forensics have already been working 
on meeting the ENFSI standards. Dynamics 
development of the Network and integration 
processes happening in forensics let us con-
clude that the ENFSI affection the functioning 
of national forensic institutions will increase 
within the next decade. With all that the main 
focus will be on unifi cation, certifi cation and 
standardization of forensic research methods 
and quality performance improvement of ex-
pert reports 75, 77, 78]. Studying the current 
situation in other countries it is worth men-
tioning the Chinese People’s Republic where 
functioning of agencies’ forensic institutions 
which have a sound material-technical and fi -
nancial base is typical. Foreign publications 
are used as methods of forensic researches. To 
develop professional skill in their staff, lead-
ing experts of state forensic institutions from 
many developed countries (including Russia) 
are invited to give lectures [79, 80].

The post-soviet states have similar com-
mon issues on material-technical, scientifi c-

methodological, personnel and informational 
support. This situation can be explained by 
inadequate and ineffi cient system of material-
technical support and payments in state forensic 
institutions and branches. Moreover the main part 
of the forensic activity is concentrated in state 
forensic institutions which report to agencies 
and function without special permits (licenses) 
[81, 82, 83]. Regular expert trainings in most of 
these countries are possible only within limited 
number of specialties. That is why leading practi-
cal specialists and lecturers from higher educa-
tion institutions of Russia are engaged for expert 
trainings. The shortage of expert staff contributes 
to reduction of forensic laboratories number in 
regions and workload increase of current expert 
reports in laboratories of central state forensic 
institutions. The experts’ work overload during 
excessive report performance leads to a time 
handicap for appropriate methodological work 
on experts practices generalization and new re-
search methods development [84, 85, 86, 87].

Summing up the above we can assert that 
the FRMSI is estranging from forensic chem-
istry and is turning into one of the legal disci-
plines which for resolving its issues uses re-
search results having got by forensic chemistry 
and some other natural sciences methods. At 
the same time with regard to analytical chem-
istry the main goals of forensic chemistry can 
be formulated like this:

● Chemical identifi cation of a research object.
● Chemical analysis of research objects.
● Chemical compatibility of research object.
From the above it follows that the FRM-

SI’s goals remain unachievable without resolv-
ing forensic chemistry issues which nowadays 
are ignored in the FRMSI. The objects of the 
FRMSI as well as of forensic chemistry are 
material objects which are subject for a cir-
cumstances (facts) survey that are important 
for a case investigation [12]. Typical objects of 
forensic chemistry are:

● Biogenic objects.
● Narcotic drugs, psychotropic substances and 

their precursors; superpotent and toxic substances.
● Oil product, combustibles and lubricants.
● Explosives.
● Chemical marking agents.
● Weapons and ammunition.
● Provisions.
● Polymers and rubbers.
● Documents data.
● Glassworks and ceramics.
● Metals and alloys.
● Paints, varnishes and coatings.
● Synthetical fi ber materials.
● Construction materials.
● Soil-origin substances.
● Perfumery and cosmetic products.
● Trace objects.
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Applying basic elements of analytical chem-
istry modern system [88] we can describe forensic 
chemistry’s fi eld of activity as a solution algorithm 
for the majority of the FRMSI’s practical issues. 
These issues can be resolved by methods of ana-
lytical chemistry in regard to particular object:

1. Choice of a disclosable or a defi nable 
component.

2. Forensic issue assignment.
3. Choice of forensic chemistry method.
4. Selection of forensic chemistry facilities.
5. Resolving of methodological issues of 

forensic chemistry.
6. Chemical research performance.
7. Processing of chemical research results.
8. Forensic chemistry issue resolution.
9. Results discussion.
10. Resolution of an assigned issue.
To summarize we can assert that forensic 

chemistry is a high-demand fi eld of analytical 
chemistry which methodological support exceed-
ingly lags behind with modern issues that appear 
during legal procedures. Existing issues of meth-
odological support for forensic chemistry labora-
tories are mostly connected with inadequate level 
of material-technical, scientifi c-methodological, 
personnel and informational support for Rus-
sian forensic chemistry laboratories functioning. 
It causes quality decrease and delay of the ex-
pert reports performance. In conditions of work 
overload of forensic laboratories and absence of 
commitment to conduct researches by experts 
chemists there is an irrevocable loss of results 
of a great quantity of isolated experimental re-
searches which also diminishes the level of meth-
odological support of this activity area.

All of the aforesaid proves the insistent need 
and strategic importance of critical analysis of to-
day’s situation within all components of the meth-
odological support for forensic chemistry expert 
reports which are methodical guides, its methods 
and facilities and expert chemists as well. With 
the absence of reform initiatives that should par-
ticularly proceed from the Russian legal system, 
the majority of proposals for improving the fo-
rensic chemistry laboratories functioning is idle 
and is based upon requests for boosting fi nancial 
backing, staff increase of branches, above men-
tioned staff training and establishing the system 
of non-state experts’ certifi cation. Taking into ac-
count the experience of foreign forensic laborato-
ries we can assert that the existing Russian system 
of government fi nancing for forensic institutions 
and expert training arrangement are no capable of 
providing the adequate level of methodological 
support for the functioning of forensic chemistry 
laboratories.

Thus, the following set of activities is pro-
posed for resolving the mentioned issues:

● Establishing of the governmental system 
of obligatory forensic activity licensing.

● Accreditation of all forensic institutions’ 
laboratories to comply with standard of the 
GOST ISO/IEC 17025–2009.

● Abandon the agency-based principle of 
functioning for state forensic institutions and 
establish their functioning within the state 
higher educational system.

● Organization of mass performance of ex-
pert reports for the benefi t of different ministries, 
agencies, organizations, private individuals and 
other interested parties of legal procedures on 
a contractual basis within each region.

Carrying out of these activities will provide 
a high quality of forensic, science and method-
ical, educational, design and experimental and 
other kinds of forensic chemistry. It will also 
contribute to effi ciency increase while employ-
ing scientifi c and engineering achievements in 
practical work both forensic chemistry labora-
tories and other fi elds of forensics.
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ALTERTION IN NATURAL ENVIRONMENT OF NORTH UNDER 
THE IMPACT OF REPUBLIC SAKHA POWER SECTOR (YAKUTIYA) 

Nogovitsyn D.D., Nikolayeva N.A., Sheina Z.M., Sergeyeva L.P., Pinigin D.D. 
Institute of physical-technical problems of North of V.P. Larionov, Siberian branch 

of Russian Science Academy, Yakutsk, e-mail: dmitry.nogovitzyn@yandex.ru

Intensifi cation of industrial development in Republic Sakha (Yakutiya) has led to an escalation of ecologi-
cal problems, including pollution of environment, and the most signifi cant contribution to this process belongs to 
power complex. The article present results of analyzing current condition and provides ecological evaluation of 
the predicted infl uence of RS(Y) power complex upon alteration of natural environment. The evaluation is based 
upon basic indicators: discharge of pollutants into atmosphere, dump of hazardous dirts into water objects, and also 
volume of production and consumption waste. As a result of the undertaken analysis of current condition we can 
outline that nowadays enterprises of heat power complex in Rebublic Sakha (Yakutiya) contribute greatly to forma-
tion of ecological situation, it consists of up to 80 % of total discharge into atmosphere, up to 35 % of total waste 
dumps into water objects, and up to 60 % of production and consumption waste. Ecological evaluation of FPC upon 
perspectives of the republic has shown that the most hazardous objects remain coal power stations, enterprises of 
fuel extraction, and small boiler houses.

Keywords: natural environment, pollution, power complex, evaluation, prediction

Intensifi cation of economic and social de-
velopment in Repblic Sakha (Yakutiya) has 
led to escalation of various ecological prob-
lems, including pollution of environment. The 
most signifi cant contribution into this process 
belongs to fuel-power complex. It includes al-
most all sectors of power industry and uses all 
types of power resources, extraction, proces-
sion, and use of which has an active infl uence 
upon natural environment of North. 

Russian holds third place in the world after 
USA and Chine in terms of discharging pol-
lutants into environment and 74th place among 
ecologically-clean countries. The greatest at-
mosphere pollution takes place in result of 
power enterprises’ activity and forms about 
27 % of total industrial discharge. 

The bulk of pollutants’ discharge into at-
mospheric air of RS(Y) comes from enterpris-
es of electric power, coal, and gas industry. In 
2013 of all Far-East federal district Yakutiya 
occupied second place in volume of pollutants’ 
discharge into atmosphere (262,3 thousand 
tons) after Primorsk region (404,3 thousand 
tons) from all industrial sources.

In amount of polluted sewer waste dump 
into water objects RS(Y) occupies 4th place 
(75,63 million m3) after Primorsk (284,84 mil-
lion m3), Khabarobsk (177,9 million m3), and 
Amur region (76,97 million m3). 

Within Far-East federal district RS(Y) is the 
leading region in the greatest volume of placed 
wastes that equaled 288,322 million tons in 2013 
(Khabarovsk region – 92,941 million tons).

The article presents some results of analyz-
ing modern condition and provides ecological 
evaluation of the predicted infl uence of power 
complex of RS(Y) upon alteration of natural 
environment. Such evaluation has been re-
ceived with facilitation of the existing methods 

of predicting natural environment condition in 
terms of energetic development [5].

Modern change in natural environment 
under the infl uence of energetics

The basic indexes that defi ne antropogenic 
alteration of ecological nature condition are 
discharge of pollutants into atmosphere, dump 
pf hazardous dirts into water objects, and also 
wastes of production and consumption.

Discharge into atmosphere. In 2013 amount 
of pollutants, discharged into atmosphere 
from stationed sources, equaled 165,14 thou-
sand tons, of them 32,65 came from enterprises 
of oil-and-gas sector, and 39,48 thousand tons – 
from enterprises of power sector, and it equaled 
almost 50 % of total industrial waste (Fig. 1) [3]. 

The degree of negative infl uence upon the 
environment if mostly dependent upon type of 
power source and the used types of fuel. In total 
volume of most wide-spread pollutants during 
2000–2013 gas and liquid substances prevailed, 
and they are the main air pollutants. In structure 
of discharge in 2013 volume of carbon oxide 
equaled almost 43,8 % of all discharges, nitrous 
oxide – 16,5 %, sulphur dioxide – 6,4 %. Solid 
substances formed 26,6 % [3].

The greatest polluter of atmospheric air in 
Republic Sakha (Yakutiya) is JSC AK “Yakut-
skenergo” that consists of 7 branch offi ces and 
4 subsidiaries. The basic types of activity for this 
company are production, distribution, transition, 
and sale of electric and heat power to consumers.

During the period 2009–2012 a growth in 
volume of pollutants’ discharge into atmos-
phere happened at the enterprise: sulphur di-
oxide – by 2,1, nitrous oxide – by 2,1, carbonic 
oxide – by 1,4. On the contrary, volume of haz-
ardous discharges into atmosphere decreased 
by 2 % since 2012 till 2013 (Fig. 2) [1, 2, 3]. 
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Fig. 1. Structure of economy sectors’ contribution in atmospheric pollution [3] 

Fig. 2. Discharge of pollutants into atmosphere by JSC AK “Yakutskenergo” (2009–2013)

Waste dumps into water objects. Qual-
ity of surface waters is defi ned by indexes of 
sewer dumps into water objects. Nowadays 
in comparison to 2008 total dump of sewer 
waters from all economic sectors of Repub-
lic Sakha (Yakutiya) has increased by 8,3 %, 
but the volume of dirt decreased by 21,5 %. 
Within structure of sewer waters dirt forms 
almost 40 %. Among regions of Far East 

federal district in 2013 contribution of Ya-
kutiya in total mass of dirt equaled 12,4 % 
(133,1 thousand tons) of total dump of pol-
lutants into surface water pools [3]. 

The leading position in total pollution of 
Yakutiya water objects belongs to large mining 
industry. Contribution of fuel-power complex 
into total dump of pollutants has equaled 30-
35 % during recent years. 
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Fig. 3. Dump of polluting agents into water objects by JSC AK “Yakutskenergo” (2009–2013) [4]

Fig. 3 shows dynamic of dirt dumps ac-
cording to their chemical composition during 
the period 2009–2013 decrease in total BOD 
from 0,325 tons to 0,008 took place, weighed 
substances – from 0,186 to 0,101 tons, but 
dump of dry remains grew from 0,612 tons 
to 0,706 tons, and of others – from 0,818 to 
0,930 tons [4].

Analysis of surface water quality through-
out pools of large Yakutiya rivers shows us 
that water object are still exposed to a severe 
antropogenic strain. Mostly water quality re-

mained unaltered during the recent years, as 
new powers of cleaning facilities have not 
been put into use, the existing facilities have 
not been reconstructed, though they are worn-
off and use outdated technologies of fi ltration. 

Wastes. One of the urgent problems of the 
republic is formation and accumulation of pro-
duction and consumption waste. The share of 
power objects in total amount of wastes equals 
about 60 %, and it has increased almost 1,8 times 
during the recent years, and it has a special re-
fl ection in wastes of class – 5 (Fig. 4) [4].

Fig. 4. Formation of wastes by JSC AK “Yakutskenergo” in 2009–2013 [4]
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Due to lack of specialized enterprises of 
utilizing (burying) chemical wastes (wastes of 
HPS) in Republic Sakha, their transportation to 
polygon of burying industrial waste in the city 
of Krasnoyarsk is undertaken.

Evaluation of perspective change 
in natural environment

On the whole, ecological pollution of at-
mosphere carries local nature throughout the 
republic. A high level of pollution is observed 
in the larges inhabited areas, where enterprises 
of heat-power complex and diamond proces-
sion are located. 

Ecological evaluation of heat-power com-
plex development perspective has been done 
for two scenarios: strategic and moderate, and 
strategic variant has been accepted for favour-
able conditions of realizing power investment 
projects, and moderate – for less favourable, 
defi ned by objective economic reasons.

The undertaken calculations of total discharge 
into atmosphere during the period of 2013–2030 
have shown its growth by 1,6 for both moderate 
and strategic scenarios, and it equals 202–203 
thousand tons in 2030 (Fig. 5) [6].

In case of moderate scenario gradual 
growth in HEC discharge is observed, while 
strategic scenario implies is great growth from 
2020 that is defi ned by more intense consump-
tion of coal at new Elginskaya HPS and Elgin-
skaya HRPS as well as expansion of Neryun-
grinskaya HPS.

Dynamic of discharge by boiler houses for 
both scenarios is decreasing due to moderni-
zation of boiling equipment and gasifi cation 

among number of boiler houses that belong to 
main gas pipelines.

Discharges by diesel power stations will 
decrease in the studied period due to a decrease 
in volume of diesel fuel consumption.

Calculating dynamic of hazardous sub-
stances’ discharge in the republic power re-
gions for period 2008–2030 has shown that 
the greatest growth will happen in Southern-
Yakutsk power region – by 2,4, in Northern – 
by 1,2. Discharge will remain practically at the 
same level in Central power region and will 
decrease by 1,3 in the West [6]. 

From the position of FPC impact upon wa-
ter objects we should outline that sewer waters 
of large HPS and HRPS are formally clean in 
95 % of all cases. Enterprises of dwelling-com-
munal complex will remain the main sources 
of water pollution in long-term perspective.

A special feature of the republic’s power 
complex is the planned large-scale devel-
opment of hydroenergetics. In this regard, 
regulation of sewer and water storage will 
have a great impact upon the environment. 
Change in hydromechanical water flow 
regime due to deconsumption of flooded 

soil grounds and remaining plants as well 
as pollution with industrial and household 
sewer waters will serve as the major nega-
tive ecologic factor.

One of important ecologic indexes of fuel-
power complex development in the republic is 
formation of ash-slag wastes. According to en-
larged evaluations, by the end of 2030 amount 
of ash slag will equal 1,2 million tons per year 
for the moderate scenario and 1,5 million tons 

Fig. 5. Predicted totaldischarge of pollutants into atmosphere at the territory of RS(Y) [6]
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per year for the strategic scenario. Consider-
ing the signifi cant amount of wastes, accumu-
lated at the republic territory nowadays – about 
1,2 billion tons, solving problems of storing 
(construction of ash slag dumps) and utiliza-
tion of this waste should be planned.

In result of the undertaken analysis of mod-
ern condition we can outline that nowadays en-
terprises of FPC have a great contribution into 
formation of ecologic situation in Republic 
Sakha (Yakutiya) that forms up to 80 % of total 
discharge into atmosphere, up to 35 % of total 
dump into water objects, and up to 60 % of pro-
duction and consumption wastes.

Ecologic evaluation of FPC development 
in terms of republic perspective has shown that 
coal power stations, enterprises of fuel extrac-
tion, and small boiler houses remain the most 
ecologically-hazardous objects. Atmosphere, 
water, and land resources are exposed to sig-
nifi cant infl uence in process of power sector 
development. 

In order to decrease anthropogenic in-
fluence of electric and heat power objects 
upon natural environment it is necessary 
to intensify enterprises’ activity in terms 
of providing the following nature-preser-
ving measures:

– improvement in structure of the burnt 
fuel via decreasing part of using coal and 
black oil along with increase in burning of 
natural gas;

– gasifi cation of small boiler houses of equip-
ping them with modern dust-cleaning facilities;

– introduction of modern tools for dust and 
water cleansing into all large power enterprises;

– rational water consumption and decrease in 
amount of dirt wastes due to installation or mod-
ernization of sewer waters fi ltration systems;

– introducing system of processing and uti-
lizing ash slag wastes at large power enterprises;

– recultivation of the damaged lands.
Thus, for the territory of Republic Sakha 

(Yakutiya) with its intense nature of business 
and production, it is necessary to develop 
an ecologic policy and principles of under-
taking nature-preserving measures that will 
provide for preservation of natural resources 
and regulate parameters of keeping fragile 
Northern nature safe and in balance. 
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The rich hydrocarbon potential of Azerbai-
jan has a great infl uence in the status of coun-
try. Integrated studies are expanded for further 
enrichment of hydrocarbons reserves of Repub-
lic. To explore new oil and gas fi elds in deeper 
sediments of onshore and offshore territories 
becomes very relevant. However, the energy 
potential of the country should not depend only 
on oil and gas resources, and together with them 
the Republic is rich in non-traditional alterna-
tive sources of energy, such as natural bitumen, 
oil shale and gas hydrates [1, 11].

Currently, a number of countries are wide-
ly used of oil shale to produce shale gas (US, 
Canada, China and etc.), cement (Estonia Chi-
na, Germany), agricultural fertilizers (Estonia, 
Switzerland), burn at power plants (Estonia, 
China, Germany, etc.), obtain medical (France, 
Russia, China) and chemical products (China, 
Estonia, Russia) and etc.

Researches on oil shale of Azerbaijan have 
been carried out at the last century [4, 9, 10]. 
More detailed studies have been carrying out 
since 2000 by scientists of Institute of Geol-
ogy and Geophysics of the Azerbaijan National 
Academy of Sciences. Employees of Depart-
ment “Mud Volcanism” of the Institute have been 
studying geological, geochemical properties and 
probably reserves of oil shale [1, 2, 6, 7, 11, 12].

Distribution regularities 
of oil shale in Azerbaijan

The most widespread areas of oil shale in 
the Republic are observed in Shamakhi-Gobust-
an, Absheron, Pre-Caspian-Guba and Vandam-
Lahij and etc. regions (Fig. 1). There are more 
than 60 surface manifestations of oil shale in 
these regions, distributed in a wide stratigraphic 
range (from the Cretaceous to Miocene).

Shamakhi-Gobustan region
The region is located in the south-eastern part 

of the Greater Caucasus and has a very complex 
geological and tectonic structure. There are about 
120 mud volcanoes, more than 30 manifestations 
of oil shale, as well as some oil and gas fi elds in 
the region. The known oil shale manifestations 
are developed mainly in the Central Gobustan 
and Shamakhi tectonic zone. 

The geological structure of the region con-
sists of Mesozoic-Cenozoic sediments [12]. 
In generally, related to Goradil-Masazir Fault 
Zone and Gujur-Gyzyldash Thrust, three 
blocks: north allochthonous, central para-au-
tochthonous and southern autochthonous are 
separated in Gobustan (Fig. 2).

Oil shale of the Northern Gobustan belong-
ing to the Cretaceous deposits, have no com-
mercial value [2].

Many of oil shale manifestations are ob-
served in areas of the Central Gobustan as-
sociated with Paleogene-Miocene sediments. 
The Central Gobustan covers areas, relating to 
para-autochthonous tectonic block (Bayanata), 
which indicates favorable paleogeographic 
and paleotectonic conditions of the zone for 
the formation of oil shale. Paleogene-Mio-
cene sediments are involved in the geological 
structure of Bayanata block, have thickness 
of 2,5–4,5 km. In contrast to these structural 
and facies complexes, deposits of the same age, 
observed in north of Geradil-Masazir fault zone 
(north allochthonous) are located under the Cre-
taceous sediments (consisting of fl yshoids). It 
is assumed that the sediments of Paleogene-
Miocene age in Bayanata block have been com-
pressed between the carbonate complexes (Up-
per Cretaceous age) of allochthonous and the 
sediments (Cenozoic age) of autochthonous, 

GEOLOGICAL AND GEOCHEMICAL PROPERTIES 
OF OIL SHALE IN AZERBAIJAN AND PETROLEUM POTENTIAL 

OF DEEP-SEATED EOCENE-MIOCENE DEPOSITS
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The paper is devoted to a detailed study of oil shale that is considered a new alternative energy and fuel re-
source for Azerbaijan. More than 60 surface manifestations of oil shale, related to sediments between Eocene and 
Miocene in the territories Shamakhi-Gobustan, Absheron, Pre-Caspian-Guba, Vandam-Lahij and etc. of the Repub-
lic are investigated on its distribution regularity and geochemical properties. Oil shale of these epochs, which can’t 
be reached due to exploration wells, but brought from the different depths to the Earth’s surface (where oil shale 
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Fig. 1. Schematic map of oil shale distribution regions in Azerbaijan

Fig. 2. Geological map of Gobustan [5]
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increasing up to 11 km. In such a complex tec-
tonic environment, there were favorable facies 
and paleogeographic (accumulation of organic 
matters in silt sediments, existence of shallow, 
broad bays and continental lagoons) conditions 
for the accumulation of organic compounds, 
which forming oil shale. The sediments ac-
cumulated with short geochronological breaks 
and at subsequent stages, a result of dynamic 
metamorphism these exposed to the process of 
oil shale formation.

According to the spatio-temporal distribu-
tion, the development of oil shale in the Central 
Gobustan are associated with complex tectonic 
structure of the region and accumulation of or-
ganic compounds with breaks, started from the 
Middle Eocene, continued in the Maikopian 
and Konk, ended in the Meotian during the 
process of lithogenesis. 

In general, the number of oil shale mani-
festations in Gobustan and their probably re-
sources are reduced in the direction from the 
center to the south-east [1] (Fig. 3).

Absheron region
The geological structure of Absheron con-

sists of clastic-carbonate rocks of the Upper 
Cretaceous and Cenozoic. There are more than 
15 surface manifestations of oil shale in the re-
gion, relate mainly to the sediments of the Up-

per Maikopian, Konk and Meotian. The excep-
tions are related to two manifestations (Goytapa 
and Uchtepe), the age of Eocene, are located on 
the border with Shamakhi-Gobustan region.

Conditional border between clay and 
sandy-clay facies of the Upper Maikopian, 
traced in the direction of the north wing of 
Shorbulag folds over of mountains Garaheybat 
and Bozdag-Qobu, and further to the southeast 
to Puta Cape. Clay facies of the Upper Maiko-
pian developed in the northern, north-western 
parts of the Absheron Peninsula and linked to 
the nature of folding – diapirism occurrence, 
composing the crest of folds. The most repre-
sentative section is Riki horizon, situated in the 
northern slope of Mountain Uchtepe-Shorcha-
la, with thickness of 112 m, composed layers 
of dark, chocolate-brown clay and black oil 
shale. The last traced in sections of Mountains 
Goytepe, Orjandag and Fatmai.

Thus, a broad band of oil shale in the sec-
tion of Riki horizon coincides with the deepest 
part of the Upper Maikopian Basin and extends 

from Willage Gorjevan through Shamakhi re-
gion to River Sumgaitchay.

Oil shale of Konk horizon developed 
within the Shorbulag and Garaeybat areas 
in the Western Absheron, has a thickness of 
30 m. Whitish foliated oil shale is traced in 

Fig. 3. Map of probable resources of oil shale in Shamakhi-Gobustan region (scale 1:1,000,000). 
Oil shale manifestations: 
1 – Gizmeydan; 2 – Talishnuru; 3 – Khilmilli; 4 – Angakharan; 5 – Shamakhi; 
6 – Arabshalbashi; 7 – Jeirli; 8 – Agdara; 9 – Garaja; 10 – Ahudag; 11 – Baygushlu; 
12 – Shaiblar; 13 – Tuva; 14 – Shahandag; 15 – Kichik Siyaki; 16 – Garayokhush; 
17 – Garigishlag; 18 – Alagishlag; 19 – Baygushgaya; 20 – Jangichay; 21 – Jangidag; 
22 – Boyuk Siyaki; 23 – Gibladag; 24 – Kechallar; 25 – Sungur; 26 – Bayanata; 27 – Girdag; 
28 – Saridag; 29 – Pirekeshkyul; 30 – Islamdag; 31 – Agburun
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Uchtepe-Ilkhidag syncline and 2 km noth-
west of station Guzdek along the south-eastern 
end of Geytepe folds. Here, 120 m thickness 
of Konk-Karagan sediments are observed as 
a pack of gray, brown-gray foliated oil shale, 
with a thickness of 18,7 m. Within the southern 
pericline of Kechaldag- Zigilpiri fold, has been 
found Karagan-Konk sediments with frequent 
interlayers of oil shale, traces for several kilom-
eters: in a section, near the Mountain Zigilpiri 
with a thickness of 26 m, allocated 7 layers of 
gray, dark gray oil shale. In addition, they are 
also recorded to south of the village Masazir 
and north of the mud volcano Kechaldag, 
in the western part of the Lake Shirinnour in 
a distance of 1,5 km. Further to east from sta-
tion Binagadi, oil shale have been found in 
Karagan-Konk sediments, have a tickness of 
125–130 m [6].

In the north-western and northern parts of 
Absheron Peninsula, oil shale is observed in 
sections of the north-eastern wing of Fatmai, 
Orjandag and Saray folds. Total thickness of 
Konk sediments in the area is 20–25 m. In Ab-
sheron Peninsula, oil shale is traced in section 
of Meotian, spreads throughout the area and 
characterizes by different thicknesses.

In the southern part of West Absheron, oil 
shale is observed in Shorbulaga area, Kosmali-
dag synclines and Uchtepe, as well as and in 
a considerable part of the hill Damlamaja down 
to the town Garaeybat. The others distributions 
of oil shale are traced in the areas of Ateshgah, 
Khirdalan, Shabandag, Binagadi and to the 
north of the mud volcano Keyreki, near Kerpy-
ukshor syncline [10] with 1,5 km lenghth and 
4,5 m thickness to the west of station Masazir 
and district Guzdek. In the northern part of Ab-
sheron, oil shale found along the right bank of 
Sumgaitchay River, in the northern Geytepe 
Mountain, western and eastern periclines of 
Jorat folds, north-east wing of Orjandag (thick-
ness of 22 m, length of 650 m), Saray (thick-
ness of 6 m, length more than 1 km) and Fat-
mai folds. The thickness of Meotian in these 
areas ranges from 72 to 130 m.

Pre-Caspian-Guba region
Related to Upper Cretaceous sediments, oil 

shale are mostly located in the north-east wing 
of Zarat syncline. The most studied section is 
in Atachay River, near the village of Bakhishli 
in Khizi region. The section consists of dark 
gray bituminous marl, black oil shale and the 
total thickness is 27 m. The bituminous oil 
shale also has been found in the section of the 
Lower Cretaceous (Albian), in the south-east-
ern pericline of Kemchi fold with the thickness 
of 3,5 m in Altiagaj area. 

The Eocene sediments are presented in two 
facies in the area: bituminous marl in the north-

west (from Samur River to the city of Shabran) 
and clay, clay shale in the south-east. The 
thickness of Middle Eocene in this layer is not 
more than 40–50 m. Here, there are basically 
no signifi cant oil shale manifestations with 
much practical value. Also, minor interlayers 
of oil shale encountered in some sections of the 
wells (Siyazan, Saadan and Shuraabad) [4].

The layers of Maikopian series (Oligocene-
Upper Miocene) oil shale found in the north-
west of Pre-Caspian-Guba region do not attract 
the attention of the economic prospect.

Oil shale of Konk sediments observes in 
the Chandagar coast with thickness of 8 to 
15 m, but Meotian sediments only in the south-
east of Shuraabad district. In the Yashma area, 
two layers of oil shale are separated in the sec-
tion of Meotian.

Guba oil shale deposit
Guba oil shale deposit is located 25 km 

south of Guba city. Oil shale of deposit re-
lates to Upper Sarmatian, ranges from 27 to 
255 m and alternates with layers of clay shale, 
which hardly differ from oil shale. The great-
est practical interest is assosiated with the 
segment of the Upper Sarmatian layer, length 
of 29 km, elongated in the NW-SE direction 
from Gudiyalchay River to Velvelichay River 
(Fig. 4), although the individual manifesta-
tions of oil shale are found to Gilgilchay Riv-
er. To the north-west of Gudiyalchay River, 
oil shale appears like an individual spots in 
the watershed Gusarchay-Tahirjalchay and 
village Anig [7]. In this direction, the overall 
thickness of the upper Sarmatian increases 
up to 1350 m and transgressive bedding of 
oil shale also traces in the Middle and Lower 
Sarmatian. Sheet black oil shale in the sec-
tion has a monoclinal bedding.

Larger manifestations of oil shale have 
been studied in the area between rivers Velve-
lichay and Garachay. There are three areas that 
contain oil shale with the most favorable prop-
erties for practical use. The fi rst area, a length 
of 4,7 km, includes 11 layers of oil shale. The 
second area, situated between rivers Kamal-
chay and Chagachukchay, a length of 3 km, 
includes 14 layers. The third area, 1,5 km, lo-
cated on the right bank of Garachay River con-
tains 16 layers of oil shale (Fig. 5).

Diyally oil shale deposit
The deposit is located 7 km east of Ismailly 

city, 1,5 km the northeast of Diyally village, 
in strong cross wooded area, at an altitude of 
800 m. Tectonically point view, the area relates 
to the complicated zone of Vandam Lahij where 
at the Upper Sarmatian time there were favora-
ble geological and geochemical conditions for 
the formation of oil shale. The main structural 
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element is tilted to the south anticlinal fold of 
the northwest with a torn stretch to fault the 
southern wing, with dips 50–55°. The core of 
the folds in the west is composed of Upper 
Cretaceous rocks, in the south-east of the Mai-
kopian and Upper Sarmatian sediments. North 
of these folds at a distance of 1,5 km there are 
two troughs (moulds), relates to Sarmatian 
sediments, and which belonging to Diyally oil 
shale deposit. The thickness of oil shale layer 
varries 300–370 m, in the north is hidden under 
limestone thrust of Kemchi suite. At the base 
of the section of the Upper Sarmatian, lies pack 
of basal conglomerates, with a thickness of up 
to 70 m, under which a pack of layered clays 
with interbedded sandstone and oil shale. The 
last one confi ned to the upper half of the sec-

tion, black and light brown (weathered) colors, 
1,5 km long and contains 12 layers (Fig. 6).
Geochemical characteristics of oil shale and 
petroleum potential of deep-seated deposits

Eruption of mud volcanoes ends with 
emission of products at a depth of up to 6–8 km 
and more. These products are sole data, which 
contain information on geology of deep-seated 
sediments of mud volcanic areas, where have 
not been studied with drilling or detailed geo-
physical surveys. To study of hydrocarbon po-
tential of these areas on the basis of geologi-
cal and geochemical research of oil shale and 
oil-bearing rock association, which found in 
ejected products of mud volcanoes provides 
interesting results [3, 13–16]. 

Fig. 4. Schematic geological map and profi le of Guba oil shale deposit

Fig. 5. Schematic map of oil shale containing areas, located between the rivers Velvelichay and Garachay
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Fig. 6. Schematic geological map of Diyally oil shale deposit

Almost all mud volcanoes, located in Gob-
ustan ejects oil shale and oil-bearing rock dur-
ing their erruptions (Fig. 7). 

Fig. 7. Oil shale (ejected by mud volcano 
in Gobustan)

There are more than 120 mud volcanoes in 
Shamakhi-Gobustan region (Fig. 8). Approxi-
mately all the mud volcanic structures in the 
region are potentially oil-bearing. Duvanny oil 
and gas fi eld is developing in Southern Gob-
ustan (Productive series, Miocene). Commer-
cial oil and gas content of the productive series 
V and VII horizons has been established (over 
the Garadag break-down suite) at the Dashgil 
mudvolcanic area; Kyanizadag gas condensate 
fi eld has been discovered in the Productive se-
ries; commercial oil infl ux from the Miocene 
sediments (Chockrak horizon) has been ob-
tained on the Dashgil structure.

A geochemical study aimed at obtaining 
new information on stratigraphic intervals and 
depths of hydrocarbon in the study area to clar-
ify the hydrocarbon generation and accumula-
tion potential of the Eocene and the Miocene 
sediments, associated with mud volcanoes. 
The studies of oil shale, which sampled from 
mud volcanic products show that its organic 
composition ranges between 7,56–42,55 %.

According to data, obtained from a result 
of the extraction of oil shale, the largest num-
ber of soluble organic matter is observed in the 
composition of the mud volcano Gushchu – 
8,34 % (composition of kerogen – 34,02 %). 
Relatively fewer soluble organic matter is ob-
served in the composition of oil shale, sampled 
from mud volcanoes Chapilmysh and Cheildag 
(0,56 %). Most of the organic matter in the 
composition of oil shale samples accumulates 
in their kerogen portion (Table 1). 

Formation and distribution of organic sub-
stances, mainly depend on the processes taking 
place at the fi nal stages of diagenesis and the 
specifi c properties of the initial substances. In 
order to explain the process of natural catagen-
esis, held thermal laboratory analysis of oil 
shale. Thermolysis of samples, taken from var-
ious zones of mud volcanic areas, shows their 
Tmax. Samples of mud volcano Gushchu, rich 
with organic matter burn with several stages at 
tepmeratures of 300, 400 and 500 °C. Samples 
of mud volcanoes Chapilmish and Veys, con-
taining relatively greater amounts of organic 
substances lose their masses at a temperature 
of 400 and 200–400 °C (Fig. 9, 10).
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Fig. 8. Location map of mud volcanoes in Shamakhy-Gobustan region:
1 – Sarsura; 2 – Zeiva; 3 – Bizlan; 4 – Demirchi; 5 – Gyzmeidan; 6 – Yailag – Tudar; 
7 – Gasymkend; 8 – Kekhnagyady; 9 – Kemchi; 10 – Kurkachidag; 11 – Hajyly; 
12 – Khilmilli; 13 – Garayaz; 14 – Agdere; 15 – Shikhandag; 16 – Nohur; 
17 – Garanohur; 18 – Madrasa; 19 – Sarabil; 20 – Kyalakhana; 21 – Osmanbeili; 
22 – Charhan; 23 – Nyuidi; 24 – Melikchobanly; 25 – Gyrlyg – Geoglyar; 
26 – Chyragly; 27 – Akhar – Bakhar; 28 – Jeirli; 29 – Chalov; 30 – Maraza; 
31 – Gurbanchi; 32 – Nabur; 33 – Chaigur – banchy; 34 – Shimshadi; 
35 – Kichik Maraza; 36 – Bozaakhtarma; 37 – Shikhzarli; 38 – Shorsulu; 39 – Ekakhana; 
40 – Makhlajik; 41 – Arabgadim; 42 – Juan; 43 – Gaiblar; 44 – Yeldarasi; 45 – Garajyuzlyu; 
46 – West Tuva; 47 – East Tuva; 48 – South Tuva; 49 – Siyaki; 50 – west Veis; 
51 – East Veys; 52 – Neftik; 53 – Jengi; 54 – Syungur; 55 – Iyimish; 56 – Birgut; 
57 – Donguzdug; 58 – Baygushlu; 59 – Sarydash – Bayanata; 60 – Gyrdag; 
61 – Pirekeshkul MV group; 62 – Agdag; 63 – Arbat; 64 – Gyrgyshlag; 
65 – Boransyz – Jylga; 66 – Agzygyr; 67 – Garyja; 68 – Charani; 69 – Chapilmish; 
70 – Shakhgaya; 71 – Chukhuroglybozu; 72 – Gazanagyl; 73 – Sheitanud MV group; 
74 – Gushchu; 75 – Kolany; 76 – Baidar; 77 – Ayazakhtarma; 78 – Ilkhychy; 
79 – Sheikh Novruz; 80 – Sundi; 81 – Nardaranakhtarma MV group; 82 – Kyurdamich; 
83 – Suleymanakhtarma; 84 – Cheilakhtarma; 85 – Gadridere; 86 – Hajiveli; 87 – Agnohur; 
88 – West Cheildag; 89 – East Cheildag; 90 – Galandarakhtarma; 91 – Umbaki; 
92 – West Davalidag; 93 – East Davalidag; 94 – Utalgi; 95 – Agtapa; 96 – Beyuk Kyanizadag; 
97 – Goturlug; 98 – Gylynch; 99 – Toragay; 100 – Kichik Kyanizadag; 101 – Hajivelieri; 
102 – Dashmardan; 103 – Shekikhan; 104 – Agdam MV group; 105 – Arzani; 106 – Durandag; 
107 – Gotur; 108 – Agtirme; 109 – Emjek – emjek; 110 – Solakhay; 111 – Oyoug; 
112 – Gyogyarchin; 113 – Dilyangyaz; 114 – Dashgil; 115 – Bala Bahar; 116 – Bahar; 
117 – Garakyura; 118 – Airanteken; 119 – Saryboga; 120 – Goturdag
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Table 1
Extraction of oil shale, sampled of mud volcanoes in Gobustan

Mud volcano Amount of dissolved organic matter, % Amount kerogen, %Chloroform Alcohol-benzol (1:1)
Shikhzarli 0,44 0,97 6,15
Pirekeshkul 1,00 0,61 19,97
Veys 0,51 0,42 16,85
Gushchu 2,54 5,80 34,02
Chapilmish 0,34 0,22 27,31
Suleymanakhtarma 1,12 0,62 8,75
Cheildag 0,18 0,38 9,35
Galandarakhtarma 1,04 0,74 6,12
Shekikhan 0,59 0,50 10,36
Agtirme 1,16 0,48 8,47
Solakhay 0,82 1,05 9,88
Dashgil 0,72 0,56 10,02
Ayrantoken 0,93 1,02 8,96
Durandag 1,01 0,52 12,35
Gotur 1,22 0,55 10,06

Fig. 9. Thermolysis of oil shale, sampled from mud volcanoes Shikhzarli, Suleymanakhtarma and Gushchu

Fig. 10. Thermolysis of oil shale, sampled from mud volcanoes Veys, Pirekeshkul and Chapilmish
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Table 2
The two-stage pyrolysis of oil shale, sampled from mud volcanoes in Gobustan

Mud volcano 500–550 °C 800–850 °C
Water, % Bitumen, % Gas, % Water, % Bitumen, % Gas, %

Shikhzarli 0,24 3,21 3,13 0,84 – 2,64
Pirekeshkul 0,42 4,12 4,53 0,32 0,42 2,81
Veys 4,25 5,60 6,31 – – 1,19
Gushchu 1,35 6,18 17,69 0,32 – 11,77
Chapilmish 0,12 1,20 24,0 1,27 – 2,81
Suleymanakhtarma 0,81 3,87 2,34 0,43 – 2,27
Galandarakhtarma 0,25 4,15 2,12 0,33 – 2,11
Dashgil 1,80 3,12 7,01 – – 0,80
Durandag 2,78 3,38 4,17 – – 1,30
Gotur 0,56 0,45 10,67 – – 5,53

Pyrolysis of oil shale samples of different 
mud volcanoes (Veys, Gushchu, Pirekeshkul, 
Galandarakhtarma and et al.) showed that up to 
500 °C temperature obtains fractions, similiar 
to oil, but at higher temperatures, only gases. A 
sharp changing is observed at a temperature of 
400 °C (Table 2).

According to the amount of products ob-
tained from oil shale, is making possible to 
defi ne the structure of organic matter. Greater 
amount of bitumen indicates the structure of 
an aliphatic but others – like gas and light hy-
drocarbons an aromatic. 

In addition to oil shale, oil-saturated rocks 
are also appear on the mudvolcanic crater zones 
after the erruptions of mud volcanoes [8]. In 
contrast to oil shale, they are mainly related to 
younger sediments (Miocene). The fraction, 
obtained by extraction (chloroform) mainly 
consists of asphaltenes (42,52–47,15 %), and 
oil (26,86–37,96 %).

Data obtained from chromatographic anal-
ysis (silica gel ASM) of oil fractions show that 
the majority of bitumen consist of monocy-
clic hydrocarbons (56,0–75,50 %). The com-
pounds similar to oil, but methane-naphthene 
relatively less than aromatic hydrocarbons 
(11,21–18,06 %). The paraffi ns are almost ab-
sent in studied fractions. 

Conclusions
The analysis of oil shale objects in Azer-

baijan shows that greater manifestations are 
developed in Gobustan and Absheron, dur-
ing the Middle Eocene (Kone) and the Upper 
Miocene (Meotian). But Diyally oil shale de-
posit belongs to Sarmatian age. Regarding the 
conditions of formation of oil shale (within the 
shale facies) in these areas, it should be noted 
that a relatively signifi cant manifestation (sus-
tained by length and thickness) observed in 

large synclines or trough: in the northern areas 
of Gobustan they trace in the cores of synclines 
(Charkishlak, Ambizlar, Shahandag, Agburun 
and etc.), in the southern areas, in the wings of 
synclinals (Boyuk Siyaki, Kichik Siyaki, Ma-
yash, Jangidag, Islamdag and etc.) and in the 
front wings of anticlines (Buransiz-Bayanata, 
Jangichay and etc.). 

The main practical features of Azerbaijan 
oil shale relate to its distribution regularities 
along the areas. Connected with different geo-
logical age, oil shale manifestations (Kichik 
Siyaki, Boyuk Siyaki, Islamdag, Baygushkaya, 
Uchtepe etc.) have found development within 
the same area (mainly in Gobustan) and close-
ly spaced from each other. Such a regularities 
creates favourable conditions on joint devel-
opment of these manifestation for their future 
exploitation. To locate away from the tracts of 
forest and the housing unit, is extra superiority 
of Azerbaijan oil shale from an economic and 
environmental point of view.

Analysis of thermolysis process showes 
that the maximum interval of mass loss for oil 
shale depends on the structure of organic mat-
ter, initial substances, geological conditions 
and thermocatalytic impacts and etc. Thus, if 
organic substances lose mass at high tempera-
tures correspond an aliphatic, at low tempera-
tures an aromatic type of structures.

The results of the pyrolysis show that the 
development of some kerogens of oil shale 
(found in ejected products of Chapilmish, Go-
tur and others mud volcanoes) has been weak in 
the oil generation processes, but others (Veys, 
Pirekeshkul, Galandarakhtarma and others) 
more intensive. Thus, if at low temperature the 
amount of obtained bitumen is much in former, 
but for the second group of mud volcanoes it 
almost absent. İf compare the amount of gases, 
they are much greater (24,0 %) in the samples of 
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Chapilmish mud volcano. The analytical study 
of such rocks show that related to re-changing of 
organic matter: long aliphatic C–C bonds are de-
stroyed at the stage of ketogenesis, minerals and 
organic substances are separated from each other 
in kerogen composition and the whole process 
ends with formation of hydrocarbon. 

IQ-spectrum of kerogen indicates its 
similarity to oil asphaltenes and coal. In this 
regard, during the pyrolysis of kerogen (ma-
tured) obtains hydrocarbons. Thus, the results 
of laboratory tests show that some kerogens 
of oil shale (including of Chapylmysh mud 
volcano) are not yet fully matured.

Geological and geochemical analysis 
of oil shale, related to Paleogene-Miocene 
sediments and traces with a thicknes of 3,5–
4,5 km in the Central Gobustan (the location 
zone of Veys, Pirekeshkul mud volcanoes) 
provides the economic prospects in terms of 
the exploitation of shale gas.

The territory of South Gobustan is con-
sidered to be more promising in hydrocarbon 
generation, related to maturity of kerogen in 
oil shale (Eocene and Maikopian age). In ad-
dition, the comparative analysis of bitumen, 
whch obtained from kerogen of oil shale (Eo-
cene and Maikopian age) and oil-bearing rocks 
(Miocene age) confi rms their close genetic re-
lationship. The results confi rm the possibility 
formation of hydrocarbons in the sediments of 
Eocene age (probably also accumulation in its 
granular and fractured reservoirs) and Maiko-
pian series in the study area and their migration 
to the relatively younger Miocene reservoirs.
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Short Reports

GEOMETRICAL CORRELATION 
OF STRATIGRAPHIC SURFACES 

AS THE WAY FOR LEVEL 
OF INVESTIGATION 

OF THE OIL FIELD STRUCTURE
Ozhgibesov V.P., Krivoschyokova N.S.
Perm State National Research University, 

Perm, e-mail: ozhgibesov@psu.ru

The article was observed the way of geometric 
correlation sign for decision of the problems oil-
and-gas in geology. It was developed the method 
of the study of deposits without oil well drilling. It 
was revealed the differences of the structural maps 
of stratigraphic boundary of the oil deposit.

Geometrization of dept hs is a method of graph-
ic modeling and it is integral element of the rational 
exploring and development deposits. Geometriza-
tion of depths is identifying phenomena, which it 
is pass in earth crust [4]. For using the geometric 
method was select one deposit situated in Permskiy 
Krai. For example of the interpretation data were 
choose famennian reef structures of this deposit.

Two structural maps of boundary upper famen-
nian oil accumulation on 2005 and 2009 years are 
built with use the computer program. 

On structural maps it is necessary to place 
the square network a point. From each point it is 
necessary to draw gradients (or normal). The size 
cell depends of that, how in detail it is necessary 
to study the territory.

Fig. 1. Scheme of angles between gradients of the 
structural plans surfaces

The following stage it is an imposition of the 
maps gradient 2005 and 2009 years. It is the meas-
ured angles between gradient by protractor. The 
angle recorded in junction of the net (Fig. 1). The 
gradients are revealing the area of the mismatch.

Map of coeffi cients of correlation are make on 
cosines of angle between gradients. We get map 
of the mismatch of the structural plans of upper 
boundary on 2005 and 2009 years (Fig. 2).

Fig. 2. Coeffi cients correlation between structural maps 
surfaces

The coeffi cients of correlation changes from –1 
to +1. The nearer to +1, the more coincidence this 
corresponds to the concordant correlation of fi eld, 
–1 is anticordant and zero is discordant. 

The analysis of the map coeffi cient correlation 
make it possible to reveal the area, on which concep-
tion about confi guration of the construction did not 
change, and make it possible to reveal the area con-
ception about construction which greatly changed. 

For revealing the general regularity of the 
change the under investigation value it is conduct 
the smoothing. Most easy way smoothing it is «slip-
pery window». The regularities of the different or-
der can be revealed from size window. The value 
window it is choose depending on required to ac-
curacy. The smoothing by window of the small size 
does not remove the infl uences of the casual defl ec-
tions. But big window brings to the loss of data.

Using of «slippery window» the different 
size it makes possible to shorten time and facility 
on revelation of area with the most change the 
under study sign.
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This method of geometric correlation makes it 
possible: 

1) to get information about level of investiga-
tion of the oil fi eld structure and about construction 
of deposit without well-drilling; 

2) to identify little-studied area for building of 
the qualitative model of deposit; 

3) to identify area for well-drilling which re-
quired for building of the models deposit and for 
refi nement reserves oil; 

4) to ascertain the moment in chronologies of well-
drilling, which make it possible to cut material costs; 

5) to create the algorithm an information han-
dling on computer
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A COMMON SCALE OF THE STAGES 
OF A GEOASTRONOMICAL 

CHRONOLOGY
Ozhgibesov V.P.

The Perm State National Research University, 
Perm, e-mail: ozhgibesov@psu.ru

For the fi rst time on the basis of a “Geocontinu-
um” and a “Geoastronomical” continuum “A Com-
mon Scale of Stages of Geoastronomical Chronol-
ogy” is сonstructed. Is offered new Common Scale 
of Geoastronomical Chronology from the Big Bang 

to the Present Time. The author uses this scale in 
lectures on historical geology for students and in 
a geological museum.

For the description PreArchean chronology 
of events of formation of the Earth, the Solar 
System, method representation about “continu-
um” [6, 4] is used. 

The time scale continued in area of PreGeo-
logical events of the past, possible to interpret as 
“a GeoAstronomical scale” for events PreArchean 
time down to the moment of formation of the Our 
Universe [8, 1]. 

Attempts of construction of a calendar PreAr-
chean time were undertaken earlier [2, 3].

The Principle of Stenon (for the stratigraphi-
cal and the geochronological scales) illustrates 
stratigraphical continuum (“geocontinuum”). For 
construction of “a General Scale of Stages of Geo-
Astronomical Chronology” it is offered to use of 
the Principle Stenon as events-and-time, not only 
straton-and-time.

In this case the common geochronological scale 
becomes is a part of “Common Scale of Stages of 
GeoAstronomical Chronology” of events at the 
Universe and at the Earth.

Representation of events-time (chronological), 
and not just only stratigraphical geocontinuum al-
lows to consider Archean-Cenozoical a stage as 
a component of an interval of time from formation 
of the Our Universe (13,72 ± 0,12) milliard years 
[1, 7] up to «Present Time». In this case the general 
geochronological scale becomes a part of “the Gen-
eral Scale of Stages of geoastronomical chronolo-
gy”. The geoastronomical scale allows to order and 
describe chronology of events from the Big Bang to 
the Present Time (Table).

A Common Scale of the Stages of a GeoAstronomical Chronology

Stages GalaYear Gelion Acron Eon Era Period
From beginning 

(in milliard 
years)

1 2 3 4 5 6 7 8
23 Retrospective 

Galactic Year № 1

G
eo

zo
ic

 (G
EO

Z)

N
eo

zo
ic

 (N
Z)

PH
 P

ha
ne

ro
zo

ic

KZ

Qrcnt 0
Q 0,018
N 0,023
E 0,065

22 RGY № 2 Mesozoic
MZ

К 0,15
J 0,20
T 0,25

21 RGY № 3 Hertsynian

PZ

P 0,30
С 0,35
D 0,40

20 RGY № 4 Caledonian S 0,45
O 0,50
Є 0,54
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1 2 3 4 5 6 7 8
19 RGY № 5 Vendian

G
eo

zo
ic

 (G
EO

Z) Pr
ot

er
oz

oi
c 

(N
Z)

PR
2 (

B
K

L)
 

B
ai

ka
lia

n V
ED 0,63

CRG 0,85
TON 1,0

18 6–7: Baikalian RGY KRT (RF3) – 1,2
17 8–9: Baikalian RGY YUR (RF2) – 1,4
16 10–11: Baikalian RGY BRZ (RF1) – 1,6
15 12–13: .Late Karelian RGY PRt 

(KRL)
KRL2 – 1,9

14 14–17: Late Karelian RGY KRL1 – 2,5
13 18–21: Belomorian RGY

A
rc

he
an

 
(A

R
)

AR2

(BLM)
Early Geosyncline 

Stage 3,15

12 22–27: Saamian RGY AR1 

(SMS) Nuclearian Stage 4,2

11 28–29: Regolitian RGY
Pr

is
co

ni
a 

(P
R

S)

Regolitian
(RGL)

Regolitian Stage. 
Lunar images 4,3

10 30–31: Accrecian RGY Accretsia 
n (ACC)

Accretion Stage 
of meteoric bodies, 

forming of the Earth
4,5

9 32–36: ProtoSolarian

G
el

io
zo

ic
 (G

EL
Z)

Pr
ot

op
la

ne
t-G

al
-

ax
ia

n 
(P

G
L)

Proto-
Solarin 
(PRS)

Forming 
of ProtoEarth 5,6

8 37–43: ProtoGalaxian Proto-
Galaxian 

(PGL)

Forming of Pro-
toSolar System, 

Galaxes. Beginning 
de Sitter’s Epoch

7,2

7 Epoch of formation of the fi rst Stars, Galaxies; forma-
tion C, O, N, Fe

from 150 millions to 
1 milliard of years 12,7

6 Epoch of formation of the fi rst atoms. Universe is fi lled 
H, He, relic radiation of H on wave 21 sm. Stars are absent

380000 years to 
150 millions of years 13,55

5 Epoch of beginning of forming He, deuterium, Li-7 (20 min) 3 min – 380000 years 13,70
4 Fridman’s Epoch of expansion of Our Universe; forma-

tions of protons and neutrons 10–34 s – 3 min 13,70

3 Epoch of beginning of fast expansion of Our Universe 10–43 s – l0–34 s 13,70
2 Planck’s Epoch. The fi rst instants of formation of Our 

Uni verse, birth of particles from 0 to 10–43 s 13,70

1 Epoch of Singularity. The Big Bang (13,72 ± 0,12) 
milliard years in the past

0 (the Beginning 
of Histoiy of Our 

Universe)
(13,72 ± 0,12) 

milliard of years

End Table

Duration of the «events» located on a scale of 
chronology is not criterion of ranks for the “stages” of 
geoastronomical chronology. Attributes of division of 
a scale of stages, are defi ned by qualitative specifi city of 
events at the Earth and at the Universe [1, 5]. Duration 
of a stage is not criterion of the size of division’s rank. 
Criterion of allocation of a separate stage is its qualita-
tive attributes and specifi city of corresponding events. 
For example: three minutes of Fridman’s Epoch and 
50 millions of years for the Period of Paleozoic.
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CURRENT TRENDS ESTABLISHMENT OF INNOVATION 
INFRASTRUCTURE IN THE INDUSTRIAL SECTOR OF UZBEK ECONOMY

Kurpayanidi K.I., Makhmudovа N.
Fergana Polytechnic Institute, Fergana, e-mail:w7777@mail.ru

In order to create favorable conditions for attracting foreign and domestic investment to create a modern high-
tech industries, providing the output of competitive products with high added value, as well as integrated and ef-
fi cient use of production and resource potential of the individual regions of Uzbekistan, creation on this basis of 
new jobs and increase revenue population in the country has created three special free economic zones. The work is 
devoted to comparative analysis of systemic institutional framework of the innovation infrastructure in the industrial 
complex of the national economy of the Republic of Uzbekistan.  Formulation of the problem. To consider the princi-
ples of selection, priority activities of subjects of business, and also fi scal privileges and preferences provided by the 
government in the free industrial economic zone “Navoiy” and the special industrial zones “Angren” and “Jizzakh”. 
Conclusions. The work opens the factors reducing effi ciency of innovative activity, the author’s interpretation of 
innovative system is presented, offers on their overcoming are given.

Keywords: industry, innovation, infrastructure, innovation, investments, investment climate, national innovation system,
the special industrial zone, free industrial economic zone, science and technology park, business incubator, 

a favorable business environment

The modern industrial complex of national 
economy of Uzbekistan by means of inno-
vative infrastructure forms the relations be-
tween economic entities providing his com-
petitiveness by commercialization of new 
knowledge at the minimum transactional ex-
penses. According to experts, it is possible to 
carry to basic elements of innovative infra-
structure of an industrial complex of national 
economy of Uzbekistan:

● the free industrial economic zone 
(FIEZ) – the limited territory in which favora-
ble conditions for implementation of priority 
kinds of activity are created; 

● the special industrial zone (SIZ) – the 
territory provided with communications, 
provided by the state to subjects of private 
business for placement and operation of ob-
jects of the industry;

● the technological park is the organiza-
tion which main goal is increase in welfare of 
local community by means of advance of in-
novative culture, and also competitiveness of 
innovative business and the scientifi c organi-
zations. For achievement of these purposes the 
science and technology park stimulates and 
operates streams of knowledge and technolo-
gies between universities, research institutes, 
the companies and the markets. He simplifi es 
creation and growth to the innovative com-
panies by means of incubatory processes and 
processes of removal of the new companies of 
existing (spin-off processes). The science and 
technology park besides the high-quality areas 
can provide other services;

● the business incubator is the organization 
which is engaged in support a startup projects 
of young businessmen at all stages of develop-
ment: from development of idea to her com-
mercialization.

In the Republic of Uzbekistan the institutional 
foundation of formation of innovative infrastruc-
ture has been laid in 1996 by the Law “About 
Free Economic Zones” [1]. In 2008 in Navoiy 
the Uzbekistan’s fi rst free industrial and econom-
ic zone has been organized. The main activity of 
economic entities in the territory of SIEZ “Na-
voiy” has determined production of production, 
hi-tech, competitive in the world markets, due to 
introduction of the modern foreign high-perfor-
mance equipment and equipment [2].

According to the current legislation, the 
full complex of fi scal privileges and prefer-
ences is provided to the enterprise structures 
registered in SIEZ by the state.

According to the SIEZ “Navoiy” informa-
tion center, in for January 1, 2016 21 produc-
tions work. The carried-out analysis shows that 
every fi fth enterprise is connected with produc-
tion of automobile accessories.

JV Uzegayecable has been created be-
tween JSC “Uzavtosanoat” and Erae cs Ltd 
(South Korea) company in 2011 for production 
of automobile wires. The total cost of the pro-
ject exceeds $13 million. The main consumer 
of production is JV “Uzkodzhi”.

On the basis of JV UzEraeCable the local-
ized production is made: accumulator plaits 
for the Chevrolet Cobalt car and the global 
GSVEM model.

JV UzMinda is created by JSC Uzavtosa-
noat with the Indian company “Minda Capi-
tal”. The enterprise with an annual produc-
tion capacity of 251 thousand auto sets makes 
speedometers and security systems for cars.

Since 2014 the Uzbek-Italian JV LLC Av-
tosanoat – Landi Renzo functions. His profi le – 
production of 25 000 units of the podkapotny 
equipment for the transfer to the compressed 
natural gas.
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The Markazsanoateksport foreign trade 
company together with the Kefayat General 
Trading Co company (United Arab Emir-
ates) has created JV AgroFres on storage and 
packing of fruit and vegetable products. The 
enterprise equipped with modern Italian re-
frigerating appliances with the adjustable gas 
environment allows to store up to 3 000 tons 
fruit and vegetable products.

Besides two plants on production of 
polyethylene and polypropylene pipes of 
unitary subsidiary “Shurtan gas-chemi-
cal complex” – “Kuvurlara polyethylene” 
8,6 thousand tons work. polyethylene pipes 
with a diameter from 75 to 630 mm and “Ku-
vurlara polypropylene” 2 300 items of km in 
a year of polypropylene pipes with a diam-
eter from 16 to 63 mm.

In 2015 three new enterprises with par-
ticipation of the British investors are created. 
The British company “Dartlex Impex LLP”, 
LLC “J-United Group” and business own-
ers have created JV “Green Line Profi l” and 
JV “National Plast” for production of 35 tons 
of aluminum shapes and other products from 
aluminum (cost of the project of $35,2 mil-
lion) and 42 thousand tons of profi les and 
products from polyvinylchloride ($20,3 mil-
lion). SP LLC “Infi nity Electronics” and the 
British company “Wynex Innovation LLP” 
have created JV OOO “Samrt Communica-
tions” on production of 200 thousand pieces 
of mobile phones. The cost of investment 
makes $2 million.

For formation of favorable conditions on 
attraction of foreign and domestic investments 
for creation of the modern hi-tech productions 
providing release of competitive production 
with a high value added and also complex and 
effective use of production and resource capac-
ity of the Tashkent region, creation on this basis 
of new workplaces and increases of the income 
of the population in April, 2012 SIZ “Angren” 
has been created [3]. 

Rather for short term large-scale work on 
the organization of all necessary legal and 
institutional conditions to start work of new 
object has been carried out. For involvement 
of domestic and foreign investors in the ter-
ritory of a zone the particular fi scal treatment 
has been set. 

In the territory of SIZ “Angren” for 
short term production of hi-tech production 
on 23 projects for the total amount about 
$487,84 million, including $193,5 million di-
rect foreign investments – energy saving LED 
lamps, copper pipes of various diameter, bri-
quette coal, production of an architectural fac-
ing brick, production on processing of skin, 
plant on production of sugar and other enter-
prises is already arranged [4].

For formation of favorable conditions on 
attraction of foreign and domestic investments 
for creation of the modern hi-tech industrial 
productions providing release of competitive 
production with a high value added, complex 
and effective use of production and resource 
capacity of the Jizzakh and Syr Darya regions 
in 2013 the special industrial zone “Jizzakh” 
has been organized. The main directions of its 
activity were [5]:

● attraction of direct investments for crea-
tion and effective activity of modern hi-tech 
and innovative productions on release compet-
itive on internal and foreign markets of produc-
tion with a high value added;

● ensuring complex and effective use of 
production and resource capacity of the re-
gions entering a special industrial zone, crea-
tion of new productions on deeper processing 
of mineral raw material resources and agricul-
tural raw materials;

● deepening of processes of localization of 
production of hi-tech production on the basis 
of local raw materials and materials on the ba-
sis of establishment of close cooperation ties 
and development of industrial cooperation be-
tween the organizations of a special industrial 
zone and in general the republics;

● ensuring the advancing development and 
effective use of transport, engineering commu-
nication and social infrastructure in the terri-
tory of SIZ “Jizzakh”.

Selection criteria of economic entities for 
providing the status of the participant of SIZ 
“Jizzakh” by him are:

● creation modern or carrying out deep 
modernization of the operating productions, 
with equipment by their hi-tech equipment and 
technologies, fi rst of all, for deep processing of 
local mineral raw material resources and agri-
cultural raw materials;

● compliance of a profi le of activity to the 
main objectives of SIZ “Jizzakh”, without in-
clusion of the organizations for production and 
primary processing of strategic natural raw 
material resources;

● implementation of investments at the ex-
pense of own means of founders and the loans 
attracted by them without provision of a guar-
antee for the Republic of Uzbekistan;

● stage-by-stage formation in SIZ “Jiz-
zakh” of technological chains on production of 
import-substituting and export-oriented com-
petitive production;

● adoption by investors of obligations for 
reinvestment in the organization not less than 
50 % of income gained from application of 
privileges during the term of their action.

So, according to the government Program 
of the advancing development of transport, pro-
duction and engineering and communication 
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infrastructure of SIZ “Jizzakh” in 2013–2018 
in Jizzakh it is planned to realize 17 projects 
for the total amount of $48,3 million. Includ-
ing, 5 projects on construction and recon-
struction of sites of highways for the sum of 
$20,3 million, 3 projects on development of 
railway infrastructure for the sum of $2,3 mil-
lion and 5 projects on development of water 
supply, irrigations and sewerages for the sum 
of $24,8 million. During the period till 2018, it 
is planned to realize 2 projects on construction 
and reconstruction of networks of power supply 
for the sum of $406,7 thousand and 2 projects 
on development of gas supply for $507,1 thou-
sand. Projects will be fi nanced by funds of the 
state budget for the sum of $21,4 million, own 
funds of the enterprises for the sum of $3 mil-
lion and funds of the international fi nancial in-
stitutions for the sum of $4,6 million.

Now here large-scale work on develop-
ment of transport, production and engineer-
ing and communication infrastructure is con-
ducted. With attraction of direct investments 
the hi-tech productions which are turning out 
products, competitive as in the internal, and ex-
ternal markets are created.

Only in past, 2015 in the territory of SIZ 
“Jizzakh” 9 industrial enterprises have become 
operational, in present it is planned to continue 
work in this direction and to open new which 
will make over 10 types of demanded goods.

As show our researches, a main objective 
of the organization of science and technolo-
gy parks is further activization of innovative 
activity in Uzbekistan in general and certain 
regions in particular, and also ensuring need 
of economy for innovative products. In our 
opinion, creation and further development 
of science and technology parks is urged to 
solve the main task in formation of the com-
petitive overworking sector on the basis of 
strengthening of connection of science with 
production, introduction of modern technol-
ogies, increase of labor productivity in the 
industries and, as a result, productions of hi-
tech and competitive production.

So, according to the memorandum in the 
territory of SIZ “Jizzakh” the Uzbek-Chinese 
industrial park is created. Now 54 agreements 
with the Chinese investors on joint implementa-
tion of projects in the sphere of the electrotechni-
cal, mechanical, pharmaceutical, light and food 
industry, production of modern construction 
materials and products from polymers for the 
sum of 300 mln. dollars of the USA are signed. 

In Namangan the project of the science and 
technology park specializing in production of 
silk is carried out. 

In October, 2015 in Tashkent creation of 
educational and research textile “Science and 
technology park” has begun. The project is 

realized by JSC Uzbekyengilsanoat together 
with the Ministry of Trade, the industry and 
power industry of the Republic of Korea. Pur-
pose of science and Technology Park: develop-
ments and implementation of the international 
training and research Programs for introduc-
tion at the Tashkent institute of textile and light 
industry. Besides, the science and technology 
park will develop technological know-how and 
to carry out research works in the fi eld of ma-
terials science, tinctorial and fi nishing produc-
tions, new designs of fabrics and clothes.

In the Tashkent region (Parkent) the sci-
ence and technology park on renewable and 
ecology is created. 

More than thirty business incubators oper-
ating now in Uzbekistan are the main objec-
tive the practical help to subjects of business 
at the fi rst stage of activity – the organization 
of business process, rendering information and 
consulting services, assistance in implementa-
tion of investment and innovative projects. The 
important program documents causing devel-
opment of this institute of infrastructure [6], A 
number of Resolutions of the President of Uz-
bekistan became the important program docu-
ments causing development of this institute 
of infrastructure [7]. In the republic the Asso-
ciation of business incubators and science and 
technology parks of Uzbekistan which serves 
further development in the country of small 
business and private business, to expansion of 
the sphere of service is created.

In addition, the main activities of busi-
ness incubators are also rendering marketing 
and consulting services to businessmen, in-
crease of their economic and legal culture, 
formation of skills of record keeping. As 
a result of effective measures and the created 
conditions practical help annually is given in 
fi nancing more than hundred investment pro-
jects of subjects of business.

The phased transition of national economy 
of Uzbekistan on innovative rails isn’t possible 
without formation of competitive national in-
novative system which is represented to us as 
the diffi cult, open, dynamic, organized system 
universal founded on economic ralation and 
a state system of the country, regulating rules 
of law innovative activity, internal and exter-
nal institutional environment for economic 
subjects for the purpose of preservation and 
increase in national wealth of the country [8].

Any system, including national innovative 
system, has certain functions. The analysis of 
works of scientists of the former Soviet Union 
has allowed counting about 30 functions of na-
tional innovative system.

Foreign scientists are more unanimous in al-
location of functions both innovative systems, 
and national innovative systems. The scientist 
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of technological university of Chalmers (Swe-
den) A. Johnson considers: “The purpose of 
innovative system – to develop, extend and 
use innovations. The main functions are two, 
directly connected with innovative process: 

1) identifi cation of problems, bottlenecks 
of innovative system;

2) creation of new knowledge. 
The third function is connected with main-

tenance of innovative process and includes:
3.1) ensuring incentives for innovative 

activity; 
3.2) granting necessary resources; 
3.3) direction of search, i.e. defi nition of 

strategic priorities; 
3.4) determination of potential for growth 

of innovations; 
3.5) assistance to exchange of information 

and knowledge;
3.6) stimulation and creation of the mar-

kets of innovations;
3.7) decrease in social uncertainty of the 

markets, i.e. prevention or the solution of the 
confl icts between fi rms and individuals; 

3.8) counteraction to resistance to changes 
which arise in an society at introduction of 
changes, i.e. introduction of the mechanism of 
legitimacy for innovations” [9]. 

M.P. Hekkert and S.O. Negro in work of 
2005 allocate the following functions: 

“1) business activity; 
2) development of knowledge (training); 
3) diffusion of knowledge through net-

works, i.e. an exchange of information; 
4) guide to search of priority activities; 
5) formation of the market; 
6) mobilization of resources; 
7) creation of legitimacy / counteraction to 

resistance to changes” [10]. 
In later their work of 2007 once again are 

evidential limited to listed seven functions [11].
Based on that:
● “function – (Latin function-execution, 

implementation) – 1) mission; 2) activity, 
duty, work”;

● “functions represent the directions 
of activity of system which interacts with 
Wednesday”;

● “functions are inherent in system and its 
components, and functions of system are the 
integrated result of functioning of the compo-
nents forming it”.

It is possible to formulate the following 
conclusions.

First, national innovative system equips 
with a number of “others” functions. So, for 
example, formation of national innovative 
policy; development and providing standard 
legislative base; the choice of priorities in the 
fi eld of innovations, scientifi c researches and 
developments, etc. treat the state functions and 

functions of authorities of the state (which have 
more concrete character). Further, generation 
of knowledge, dissemination of knowledge, 
storage of knowledge, etc. belong to an educa-
tion system.

Secondly, any author doesn’t allocate inter-
nal and external factors of national innovative 
system, despite active development of supra-
national and global processes in world econo-
my recently.

Thirdly, as the national innovative system 
on category of variety of effects possesses 
adaptability (property of system to keep the 
identity in the conditions of variability of ex-
ternal environment), policy and actions of the 
state shouldn’t bring system to a crisis state. 
The national innovative system has to possess 
functions as the “properties in dynamics” lead-
ing to achievement of the purpose even in con-
ditions of the changing state.

In the conditions of the Republic of Uzbek-
istan, in our opinion, it is necessary for creation 
of effective national innovative system:

● step by step to increase demand for in-
novations from subjects of branches of na-
tional economy (it is caused by the fact that 
today innovative activity is generally con-
centrated in narrow number of sectors, and 
technological updating of production mainly 
relies on import of technologies, but not on 
domestic developments);

● to considerably increase effi ciency of 
sector of generation of economy of knowl-
edge (fundamental and applied science): 
now in separate scientifi c research institutes 
there was a decline in quality of scientifi c re-
searches, there is no orientation to require-
ments of economy;

● to overcome a fragmentariness of the cre-
ated innovative infrastructure: many elements 
of innovative infrastructure are created, but 
they don’t support innovative process through-
out all chain of generation, commercialization 
and introduction of innovations yet.

To one of explanations of low effi ciency 
of the operating innovative policy can serve 
weakness of its institutional base. In pub-
lic consciousness there is no understanding 
of importance of science, use of scientifi c 
knowledge for technological modernization 
as main thing in the modern world of a factor 
of national competitiveness and safety today. 
This understanding wasn’t up to the end cre-
ated also at many levels of branch and ter-
ritorial administration.

Low level of a demand of the knowl-
edge-intensive production from her potential 
consumers is explained, on the one hand, by 
their low solvency, interest import of equip-
ment and technologies from the outside, and 
with another incompleteness to the level of 
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introduction or production of developments, 
and also insuffi ciently active work on joint ad-
vance of innovative production on the markets 
from her producers.

Activization of innovative activity in the 
country, undoubtedly, will be promoted by 
adoption of law of the Republic of Uzbeki-
stan “About innovations and innovative activ-
ity”. It is expedient to provide development 
of mechanisms of legal regulation of the rela-
tions between subjects of innovative activity, 
attraction of investments, creation of innova-
tive and venture funds, infrastructure innova-
tive organizations and further improvement of 
system of the taxation and crediting, and also 
development of measures for development 
of interest and encouragement of the partici-
pants of innovative activity who are carrying 
out priority hi-tech innovative projects and in-
troducing these developments in branches of 
economy in general and an industrial complex 
in particular in this law.
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Such method of training like lecture ap-
peared more than 1,000 years ago, and became 
the leading form of the traditional educational 
process. Having lost in the beginning its signifi -
cance when the new educational technologies, 
such as computer training, appeared lecture 
came back as video lecture on the individual 
electronic medium or on the web server [6]. 
Video lecture gained the most important advan-
tage of the textbook: student can stop the play-
back at any moment and look for the required 
explanations in previous sections of the video 
lecture, or other sources. It became possible to 
increase both cognitive and incentive roles of 
the lectures on electronic medium [1, 3]. 

Currently, there are several types of elec-
tronic video lectures. A number of American uni-
versities [7–9] placed on their web sites video re-
cordings of traditional classroom lectures, which 
were carried out by skillful and trained operators.

Other universities offer videos of lectures 
recorded in a special studio and representing 

alternation on the screen of the lecturer and 
shots with schemes or formulas (they can be 
prepared in advance or played by the lecturer 
during the lecture). In process of improvement 
of recording methods it became possible to 
combine the lecturer and the course materials 
on the same screen (Fig. 1). Sometimes, elec-
tronic avatar is placed on the screen instead of 
the lecturer himself who reads the text of the 
lecturer. In this paper the authors deal with the 
issues of creating and using electronic studio 
video lectures (Fig. 1) and videoconferencing 
used in distance learning at SibSUTIS. The rest 
of this paper is organizes as follows. The next 
two sections discuss the methods of formation 
of the motives for learning among distance 
students and introduce the technical aspects of 
creating a video studio at the university. Final-
ly, last section shows the use of videoconfer-
encing in distance learning. Presentation of the 
effectiveness of video lectures’ implementation 
into the learning process concludes the paper.

Fig. 1. Screenshot of the studio video lecture on the PC monitor
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Methods of motivation of students 
It is very important for instructor to 

know how to attract attention and to awake 
students’ interest in the lecture when creat-
ing learning video material. The instructors 
who prepare video lectures for students of 
distance learning are trained in the follow-
ing methodical modes.

The contents of the video lecture should 
be understandable, and its volume has to be 
feasible for the student. The material has to 
be implemented by the principle from the 
simple to the complex. Systematization of 
the material and its correct rubricating play 
important role in the video lecture. Each 
video lecture should represent holistic and 
complete fragment.

One of the most powerful methods of 
motivation is the use of well-known didactic 
principle of theory-practice connection [7, 4]. 
Practice-oriented video lecture is not only in-
teresting and gives professional knowledge, 
but also is a good school of life. 

An introduction of problem elements 
into the video lecture gives the essential mo-
tivation for learning [5]. The whole point is 
that the lecturer creates a problem situation 
or gives a challenging task, which has to be 
settled by the lecture with the assistance of 
students. The lecturer reveals the logic of 
solving the problem, shows the diffi culties 
and ways to get over them. Students become 
participators of the research. Such activity 
promotes a developing of creative and men-
tal capacity of students. 

The lecturer’s speech is one of the most 
important “tools” of teaching in the video 
lecture. The strength of the speech is in 
ability to share lecturer’s emotional mood 
with listeners. Speech of the lecturer must 
not contain inaccurate turns and profession-
al dialect. It is unacceptable to use vulgar 
expressions. It should be brief and consist 
mainly of short sentences. The lecturer 
should be expressive.

In pedagogy great importance is attached to 
the behavior of the lecturer, his style and man-
ner. The expressiveness of the speech can be 
enhanced by using gestures, facial expressions, 
and poses. The gesticulation has to be as tem-
perate as possible. Facial expressions are also 
very important. However, it is inadmissibly to 
use entertainment mimicry: grimaces, winks 
etc. The face of the lecturer should have kind 
expression and should always express positive 
attitude towards the student.

Since the effectiveness of studying dis-
cipline depends to a large extent on the 
quality of the video lecture, instructors 
have to take the creation of video lectures 
responsibly. Something that goes unnoticed 

in a traditional classroom lectures, will be 
forever imprinted in the video lectures on 
the electronic medium.
Technical aspects of video lectures creation

The main functions of the video studio 
are the following: video recording, audio 
recording, video editing and arrangement, 
video storage, and video recording on dif-
ferent carriers.

The main element of the video studio 
is a video camera. The more professional 
video camera the better the video quality. It 
is important that it should have a high defi-
nition recording format. It would be good 
if the camera in the studio pavilion was 
equipped with a special teleprompter with 
TFT monitor, such as TLW-LCD150. Such 
a teleprompter is able to play the text of the 
lecture that is visible to the lecturer, but “in-
visible” for the camera.

The lecturer can use any video material 
during his lecture, such as a slide presentation 
that is pre-recorded on a dedicated computer 
(usually a laptop) and put by lecture “to the air” 
at the right moments. Thus two video streams 
are consolidated in the video studio: one from 
the camcorder and the other from the lecture’s 
laptop. These two streams are combined by 
a device that is called “video mixer” (e.g. video 
mixer SE-500, “Data Video”).

In order to record the sound clip-on micro-
phone (“SENNHEISER EW 122-G2”) is used. 
In order to make a sound of a high quality it is 
also necessary to use a condenser microphone, 
for example, “AKG C 3000 B”. In order to mix 
the sound mixing console “Yamaha MGC – 
124 CX” is used. Sound control is put into ef-
fect by the instrumentality of audio monitors 
“Yamaha MSP-3” and “Beyerdynamics DT990 
PRO” earphones.

Generic data fl ow that is formed in the 
video studio transmits to the apparatus room. 
Since modern facility in the video studio gen-
erates video and audio signals in digital form, 
special equipment has to be used for transmit-
ting a digital data fl ow from the video studio to 
the apparatus room. 

The main device in the apparatus room 
is a nonlinear editing station based on Apple 
MacBook Pro and Final Cat Studio 2.0. soft-
ware package. It provides high-quality video 
and sound fi les editing. As a rule video and au-
dio mixers are put in apparatus room and not in 
studio pavilion.

In SibSUTIS a simplified version of 
video studio was chosen, which neverthe-
less allows one to create a learning product 
of high quality [2]. 

Fig. 2 shows the appearance of SibSUTIS 
studio pavilion and central control room. 
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                              a                                                                        b

Fig. 2. Appearance of the studio pavilion (a) and apparatus room (b) in SibSUTIS

When recording of the video lecture in pa-
vilion is over an engineer puts it on a tempo-
rary nonlinear editing program track and makes 
a draft of the lecture. In this instance the lecture 
work is not over. It must be reviewed by the 
instructor, whose lecture was recorded, and he 
must specify those video parts on a temporary 
track that need to be corrected. Video engineer 
makes correcting and editing of clips (scenes) 
via nonlinear editing tools, or if such a correc-
tion is not possible, retakes these clips. In order 
to store these digital fi les special device RAID-
array (e.g., Promise SmartStor NS4300N), 
which provides easy access to the stored fi les, 
has to be used. Four 1 – terabyte hard disks are 
placed inside of the RAID-array. Such memory 
space will provide a fi le backup and storage 
of 130 hours of unreduced video lectures and 
600 hours in a packed form. Finally, the video 
lectures are placed on the training web-site or 
recorded for students to DVDs.

The use of videoconferencing
Modern videoconferencing system in-

cludes the following hardware and software:
● terminals with a camera and microphone 

providing a visual communication;
● video and audio output facilities (PDP or 

LCD panels, monitors, TVs, projectors, sound 
amplifi ers, speakers, etc.;

● pecial videoconferencing servers;
● specialized software (for data collabora-

tion, text and graphic documents, etc.).
It is very conveniently to exercise the vide-

oconferencing via equipment that is called Em-
blaze VCON’s xPoint. It is good for group vide-
oconferencing so long as it allows one to display 
the presentation on big screen, to connect the 
external laptop for collaborate work of the users 
with the data and a variety of documents.

Currently the following kinds of video 
communication are used in SibSUTIS distance 
learning: network online video lectures broad-
casted via the Internet to one or more class-
rooms; online workshops, video consultations, 
colloquiums, testing, remote tests and exami-
nations, and distance defense of students’ de-
gree thesis [10].

Fig 3 shows the organization of distance 
defense of graduate works in SibSUTIS. On 
the one monitor the speaker is shown and on 
the other one presentation materials of the 
speaker are displayed. It is also possible to see 
colleagues on Fig 3, b, who are involved into 
remote defence and stay in another classroom, 
on the monitor.

The described in this paper saving engi-
neering solution for creating video studio ena-
bles one to put into practice high-quality video 
and audio recording on various carriers.

Conclusion
Functional capabilities of the used in Sib-

SUTIS educational process videoconferenc-
ing systems allow one to organize any on-line 
training sessions: lectures, laboratory practical, 
consultations, testing, and defence of students’ 
degree thesis.

In order to fi nd out the effectiveness of in-
troducing educational video materials in dis-
tance learning, two polls for graduates were 
conducted. The fi rst questionnaire was aimed 
at students’ satisfaction with e-learning tech-
nology, in which training videos were used. 
The second poll was aimed at students’ assess-
ment of the quality of electronic educational 
video materials. 150 students participated in 
the survey and they graduated from the follow-
ing specialties: “Economics and Management”, 
“Communication Networks and Switching 
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Systems”, “Computer Aids and Automated 
Systems’ Software”, “Multi-channel commu-
nication systems”, and “Radio Communication 
and Television”. Approximately 46 % of the 
graduates gained their fi rst higher education, 
and 54 % gained their second degree. The sur-
vey showed that 88 % of respondents worked 
in the sphere of telecommunications.

The assessment of distance learning in Sib-
SUTIS showed that all specialties’ graduates 
have highly estimated (9,8 points) the usability 
of training video materials. The degree of interest 
in video materials was evaluated by graduates at 
8,8 points, and the availability and convenience 
of distance learning web-site – at 8,5 points. Re-
sults of the survey are presented in Table 1.

  
                             a                                                                         b

Fig. 3. Organization of the distance defence of graduation project in SibSUTIS

Table 1
Students’ satisfaction with e-learning technology 

Estimable 
Parameter 

Specialty

Average 
grades

“Econom-
ics and 

Manage-
ment”

“Communica-
tion Networks 
and Switching 

Systems”

“Computer Aids 
and Automated 
Systems’ Soft-

ware”

“Multi-chan-
nel com-

munication 
systems”

“Radio 
Communi-
cation and 
Television”

Availability of 
training materials 8,9 9,1 8,8 9,1 6,5 8,5

Degree of interest 
in video materials 8,0 8,5 9,7 8,8 9,0 8,8

Utility of training 
materials 9,9 9,7 10,0 9,5 9,8 9,8

Table 2
E-learning materials grade estimation 

Estimable
Parameter 

Specialty

Average 
grades

“Econom-
ics and 

Manage-
ment”

“Communica-
tion Networks 
and Switching 

Systems”

“Computer Aids 
and Automated 
Systems’ Soft-

ware”

“Multi-chan-
nel com-

munication 
systems”

“Radio 
Communi-
cation and 
Television”

Theoretical material 6,1 7,6 7,1 6,3 8,1 6,8
Tests and yearly 
projects implemen-
tation study guides 

6,5 8,1 7,5 6,5 8,4 7,1

Virtual laboratory 
works 7,2 8,5 7,1 8,0 8,4 7,7

Educational video 
materials 7,6 9,3 9,1 9,8 9,5 8,9
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Respondents were asked to rate the follow-
ing types of e-learning materials: a theoretical 
material, guidelines for the implementation 
of tests and yearly projects, laboratory works, 
educational video materials.

Analysis of grades showed the following 
results:

● the quality of the theoretical material – 
6,8 points;

● the quality of tests and yearly projects 
implementation study guides – 7,1 points;

● the quality of virtual laboratory works – 7,7;
● the quality of educational video materi-

als – 8,9.
Results of the e-learning materials grade 

estimation are presented in Table 2.
In conclusion, it should be noted that the 

implementation of the above-described video 
lectures for distance learning in SibSUTIS 
enabled students to signifi cantly improve their 
motivation to studying.
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The article examines the processes of reform of school education in Central Kazakhstan, highlighted the steps 
fundamental changes in education in the 1930–1940. The main feature of the reform of the specifi ed period was the 
organization of primary universal education, elimination of illiteracy among the Kazakh population. The main effort 
in the formation of a new system of education focused on the development of the elementary school, which is the 
basis of the educational system. The authors note that Soviet school had a positive experience of the polytechnic 
education, teaching of natural sciences. The most important components of system of polytechnic education are 
implementation of the principle of polytechnic in teaching of the principles of science, industrial excursion, extra-
curricular lessons on technique and agrobiology. Socially useful productive work of pupils become unchangeable in 
the practice of the Soviet school. School was able to meet not only the requirements of institutions, but also the need 
for replenishment of the working class and the collective farm peasantry. However, the Great Patriotic War, which 
began in 1941, broke People’s Commissariat for Education’s plans, but suspended the decision of this problem.
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One of the major problems is illiteracy 
signifi cant part of the population of Kazakh-
stan in the early 30-s of XX century, which 
had a negative impact on the prospects for so-
cio-economic development of Kazakhstan. In 
this connection, February 11, 1930 was made 
the CEC Decision KazASSR “On mandatory 
literacy of the population”, which identifi ed 
concrete methods of teaching school-age chil-
dren and the achievement of literacy among 
the adult population [1, 139-141]. It should 
be noted that accounted for 37 % in 1930, lit-
eracy among native peoples of the Republic 
of Kazakhstan is already 37 % [2, 5].

To implement this goal August 27, 1930 
the Government of the KazASSR was signed 
a decree on the introduction to the 1930–1931 
school year, compulsory primary education 
in the country, and, in particular, in the Kara-
ganda region. According to the decree pro-
vided for the introduction of universal com-
pulsory primary education of children aged 
8–11 years. The beginning of primary edu-
cation for nomadic areas planned at a later 
date. It should be noted that the conditions 
of such areas may be increased one school 
per radius of three kilometers with the nec-
essary transportation of children to school 
or to the opening of boarding schools with 
catering for poor children. For teenagers 
from 11 to 15 years have not passed primary 
school, provided for the creation of one- and 
two-year schools courses. According to the 
document in total needed to educate on Janu-
ary 1, 1931 – 440,575 children of school age 
and 60,000 teenager, and on September 1, 
1932 – 651 402 school-age children and 
180,339 teenager [3, 11].

January 30, 1930 Regional Committee 
CPSU (B) enacted by-law on the report of 
the Republic of Narkompros about school, 
which recognized the need for publication of 
textbooks in the native language and qualifi -
cation courses for teachers [4, 168].

To solve this problem 12 December 
1930 on “Karaganda coal” was sent to the 
document of the Central Soviet of National 
Economy (CSNE), in which the paramount 
importance attached to the elimination of 
illiteracy. It said that the issue of the elimi-
nation of illiteracy among the workers, 
and especially among their Kazakh people, 
must find a ready response from the busi-
ness organizations. 

This task was not easy, as was hampered 
by lack of funds, personnel and facilities. Due 
to the shortage of teachers in 1930, almost 
everyone who had seven grade education, 
could work as a teacher. At the end of 1930 
in Karaganda was opened 33 points literacy 
teaching in the Kazakh language. As teach-
ers from Almaty arrived 50 Kazakh students, 
who carried out this work [5, 110–111].

Total according to a report of the Kara-
ganda District Board of Education from 
April 1 to August 1, 1931, it was noted the 
presence of four schools in the area of Bolshoi 
Mikhailovka, Tikhonovka, New Uzenke, Ze-
lenya Balka. This document pointed to the 
expansion of the school network in 1931–
1932: 17 of the fi rst stage school in Kara-
ganda, one school in addition to the above-
mentioned towns and one school of factory 
training. It is also anticipated opening of 
the school and the mines of the Karaganda 
area: “...For mine number 4/11 constructed 
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2 buildings for 320 children”, and to mine 
number 5 and number 18 – one school for 
8 groups [6, 22].

The next step in the eradication of illit-
eracy in the region was the adoption of the 
Karaganda Oblast Executive Committee 
9 February 1933. Resolution on holding cul-
tural excursion for solid literacy fi eld signed 
by the chairman of the regional executive 
committee Koshkunova and manager of the 
executive committee Dudkin. The campaign 
was planned for the period from January 1 to 
September 15, 1933 the staff of Karaganda 
Department of Education was instructed to 
organize a mass work to mobilize workers at 
the elimination of illiteracy among the adult 
population. To this end, February 5, 1933 it 
was necessary to establish a contingent of 
illiterates by region and cover all studies 
[7, 53]. This Regulation obliged to Octo-
ber 5, 1933 fully cover the training of illit-
erate and semi-literate recruits and youth of 
premilitary age (years 1910–1911–1912.), 
To entrust Regional Land Offi ce and the 
Regional Board of Education to provide all 
school premises equipment, fuel, lighting, 
textbooks and educational aids and no later 
than February 10, 1933. In this areas of the 
school to create basic literacy and illiteracy, 
and to assign to these schools, in addition to 
the training sessions, conducting methodical 
work with kultarmeytsami [8, 69–70].

As a result of the work done at 1 January 
1934 130 200 children aged 8–15 years, are 
covered in the training schools of stages 1 and 
2 119 838 people have been taken into ac-
count in Karaganda region, or 92 % [9, 111].

However, in 1935 implementation in-
dicators literacy in Karaganda region have 
fallen sharply: instead of 35 000 people have 
been educated only 19 242 t. e. 32 % of the 
planned amount. In terms of 107,000 people 
on January 1, 1936 the training was covered 
by only 56,748, or 53 % [10, 57]. This was 
due primarily to a lack of teaching staff, 
shortage of textbooks and teaching aids stu-
dents who lack special facilities for training.

From the reference: “Progress in litera-
cy CUY” of the Regional Committee of the 
Young Communist League should “by the 
decision of the Regional Committee of the 
Republic of Kazakhstan on the need to elimi-
nate illiteracy in 1935, 300 thousand people. 
From the reference: “Progress in literacy 
CUY” of the Regional Committee of the 
Young Communist League should” by the 
decision of the Regional Committee of the 
Republic of Kazakhstan on the need to elimi-
nate illiteracy in 1935, 300 thousand people.

In its turn, we set a goal to eliminate il-
literacy among elementary Komsomol in 
1935. In total, there are illiterate CUY – 
17 389 people. For this purpose, it decided 
3000 kultarmeytsev mobilize [11, 3]. Includ-
ing the Karaganda regional committee “in 
nine areas considered illiterate 230 people, 
uneducated 316 people, and trained in all 
231 people, mobilized by the liquidators to 
100 people”, and the city of Karaganda “il-
literate KSM 143, enrolled 120 mobilized 
kultarmeytsami 54” [12, 5].

In order to meet the literacy plan May 
19th 1935 Kazakh Central Executive Com-
mittee announced a competition for the city, 
town, rural units on the best training schools 
for 1935–1936 academic year. One of the 
winners of this contest was Karkaraly area, 
despite the fact that geographically it is lo-
cated quite far from the railway, and some of 
its parts at that time still remained in a state 
of semi-nomadic. Through the efforts of local 
party organizations and national education 
departments managed to cover 97 % of uni-
versal education of school children against 
91 % in the 1934–1935 school year, as well 
as using traditional construction complete 
and put into operation 163 school buildings, 
overhauled 142 schools that infl uenced the 
results competition [13, 201–202].

It should be noted that the educational 
functions in schools in Central Kazakhstan 
carried out teachers who have made a great 
contribution to literacy and the development 
of school education in the region: K. Kom-
kenov, G.F. Hoffmann, G.N. Belyakova, 
L.F. Potapenko, A. Tatikios, M.P. Malikov, 
A. Ya Plotnikov, A.A. Kobzev, Igor Bubnov, 
T. Nuralieva, N. Spassky, V.A. Seypulnik, 
R. Khasenov, A.P. Orleans, Z. Dakirova, 
T. Tleubekova etc. 

Teachers of Karaganda region passed 
systematic training and improvement of 
the network evening courses in the city of 
Karaganda. For example, the city elemen-
tary school teachers improved their skills on 
the six-month courses in the evening Teach-
ers College, opened in 1935 in the village 
of Prishahtinsky at junior high school num-
ber 11. And from November 1, 1936 became 
operational evening Pedagogical College, 
which raised the qualifi cation of the teacher 
who had incomplete secondary education in 
Karaganda [14, 59].

Arrangements due to the rapid increase in 
the number of schools and students in them 
was not enough, so the already 3 March 1937 
came into force Decree Orgburo Kazkrayko-
ma CPSU (b) in the Karaganda region “on 
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the preparation by short courses of teachers 
for primary, lower secondary and secondary 
schools Karaganda region”. This Regulation 
instructing the regional department of public 
education at the expense of the local budget 
in 1937 to organize a four-month training 
courses for primary school teachers to Ka-
zakh and Russian schools in Akmolinsk, 
Karaganda to German schools, as well as 
a two-month training courses for teachers of 
the Russian language for the Kazakh parent 
middle schools and high schools in the city 
of Karaganda [15, 98–99].

Arrangements of the leader of the re-
gion have shown positive results: if in 1935, 
taught by 26 teachers with higher education, 
then in 1937 the number of teachers who 
have received higher education, was already 
79 people in the city’s schools [14, 59]. 
In the 1937–1938 school year in prima-
ry schools of the region were employed 
1657 teachers in junior high and high 
schools – 441. At the same time 1626 of 
them had primary education, 370 – second-
ary 102 – higher [16, 80–82].

The situation began to improve with the 
opening in 1938 of the Karaganda teacher’s 
institute. So, at the beginning of the second 
half of 1940 it employed 2226 teachers in 
schools, including specialists with higher 
education 173, incomplete higher – 262, 
with the average – 641. However, the pro-
portion of teachers with incomplete second-
ary education, the presence of which was 
partly due to an artificial increase in the 
needs of teachers as a result of the discov-
ery of small schools and classes with little 
quantitative people, was still unacceptably 
high – 1 150 people [17, 2].

The next event in the reform of the school 
system was the adoption of the Decree SNK 
of Kazakh SSR from March 15, 1938 “On 
the state of literacy in the country”. Coun-
cil of People’s Commissars in the document 
marked a completely unsatisfactory imple-
mentation of the plan in 1937 to eliminate 
illiteracy in the whole country. For example, 
adopted a plan for the eradication of illiter-
acy in 1937 was carried out only by 45,6 %, 
that is, have been trained in all 202,0 thou-
sand. People, instead of 444,4 thousand. 
People identifi ed in the plan. At the same 
time, especially lagging three areas of the 
country, among them the Karaganda region 
(18,9 %) were noted in the implementation 
of the plan. The main reason for this state of 
work on literacy and illiteracy was the ab-
sence on the part of the People’s Commis-
sariat leaders, trade unions and executive 

committees of the Bolshevik struggle for the 
implementation of the decisions of the Cen-
tral Committee of the CPSU (b) and SNK, 
Kazkraykoma CPSU (b) and CPC of Kazakh 
SSR [18, 2].

However, according to the All-Union 
census in 1939y. literacy rate in Kazakh-
stan at the age of 9 years and older reached 
76,3 %, including the ages of 9 to 49 years – 
83,5 % and 50 years and older – 31,4 %. 
These fi gures were signifi cantly higher in 
Karaganda region. This was related not only 
to the conducted activities on the eradica-
tion of illiteracy, but with the voluntary and 
forced migration in the region of large num-
bers of people. There were not only compe-
tent, but also qualifi ed workers and special-
ists of different professions and intellectuals. 
So, the All-Union census in 1939 recorded 
literacy rate in the Karaganda region at the 
age of 9 years and older – 83,5 %, includ-
ing the age group of 9 to 49 years – 88,9 % 
and 50 years and older – 47 %. In this way, 
including the all age the Karaganda region 
ranked 1st place in Kazakhstan, exceed the 
level of not only Kazakhstan, but also the 
all-Union level (Literacy rate in the Union 
at the age of 9 years and older was 81,2 %).

The positive experience of polytech-
nic education, teaching subjects of natural-
mathematical cycle was accumulate in the 
Soviet school of 1930–1940. After the aboli-
tion of the labor education in the school as 
an independent academic subject, there was 
gap between school and life’s demands. In 
spite of this, many of the advanced schools 
and teachers included important elements 
of labor education and polytechnic educa-
tion in the teaching of subjects of natural-
mathematical cycle. The most important 
components of polytechnism were realiza-
tion polytechnic principles in the teaching 
of fundamentals of science, production’s 
excursions, class outing work on technique 
and Agrobiology, socially useful produc-
tive work of pupils remained immutable in 
the practice of the Soviet school of the late 
30-s of XX century. Another thing that, they 
were subordinated to academic and educa-
tional goals of the school, it were prepar-
ing the graduates for studies at the univer-
sities and colleges. Only after The Decision 
of XVIII Party Congress (1939) the schools 
had at the same time preparing graduates for 
further education in secondary and higher 
special education and also prepared them for 
practical work in the national economy. In this 
way, development of the cultural and techni-
cal level of the working class to the level of 
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engineering and technical workers ensured 
by the development of universal secondary 
education in the country. Secondary school 
was able to meet not only the needs of higher 
educational institutions, but also needs of 
replenishment of the working class and the 
collective farm peasantry. Life has demand-
ed changes in the content of secondary edu-
cation in accordance with the best training of 
school’s graduates to practice in the national 
economy and the service sector. The Deci-
sions of XXVII Party Congress demanded 
from system of the school education not just 
improve the cultural level of the working 
class, but also increase cultural and technical 
level, caused by the rapid technological pro-
gress in socialist society. According with the 
decisions of the Party Congress it was neces-
sary to strengthen the polytechnic education 
at the Soviet school. The problem of prepar-
ing school graduates for practice can be ad-
dressed through integrated development of 
labor education and polytechnic education. 
However, the People’s Commissariat of the 
Union republics and local departments were 
unprepared to meet with new goals in the 
fi eld of public education. It should also be 
noted that no one developed the answers of 
forecasting future development of the Sovi-
et school on more or less prolonged period. 
Therefore, management bodies of public 
education and educational science at fi rst 
could not give clear and precise directions to 
schools and teachers about the nature, con-
tent and the main ways of achieving the ob-
jectives of “prepare graduates to practice». 
S.M. Shabalov wrote about this task, that 
“we encounter rarely with such vague con-
cept”. Order of the People’s Commissariat of 
the Russian Soviet Federative Socialist Re-
public on August 26, 1940 “About measures 
on improvement of rural secondary school 
work”, according to contemporaries, “had 
a great fundamental and practical value”. He 
paid the attention of all teachers, especially 
teachers of rural schools,on the need for the 
teaching of science together with the theory 
and practice and on the importance of trans-
mission the knowledge of vital importance to 
students. This decision represented a signifi -
cant achievement in the development of So-
viet Polytechnic School. In accordance with 
the order of the state inputted the signifi cant 
changes in the curricula of rural schools in 
the subjects of natural-mathematical cycle 
(Compulsory practical classes, excursions 
and so on). Order of the People’s Commis-
sariat was a kind of complement to existing 
curriculums, concretizing their on individual 

classes and subjects. Practical classes and 
excursions were held in conjunction with 
the study of biology, chemistry, physics, 
mathematics, drawing, without disturbing 
systematic programs. As a result of check-
ing the status of educational work of schools 
in Karaganda region for 1940 was noted that 
the total number of pupils of general schools 
at the beginning of 1940–1941 academic 
year was 1 138,2 thousand people, of them 
in urban areas -. 351,9, in – 786,3. In the 
1–3 (4) classes – only 469,5, in urban areas – 
123,6, in rural areas – 345,9. In the 4–8 (5–9) 
classes – only 637,0, in urban areas – 208,6, 
in the countryside – 428.4. In the 9–10 (11) 
(10–11) classes – only 28,3 in urban areas 
16,4 of them, in rural areas 11,9. 

The Great Patriotic War broke the peace 
plans of the People’s Commissariat for pre-
paring students for practice, but not suspend-
ed the decision of this problem. In military 
circumstances, these plans were more rel-
evant, the decision acquired new forms, but 
still remained signifi cant labor and polytech-
nique training of pupils. The main feature of 
reforms in 1930–1940-s was the organization 
of primary universal education, elimination 
of illiteracy among the Kazakh population. 
The main efforts in the formation of a new 
system of education focused on the devel-
opment of the elementary school. During 
these years, there were ideologization, po-
liticization of the school system, destroyed 
the Kazakh intelligence. V. Baitursynov, 
Sh. Kudaiberdiev, T. Zhurgenov, S. Mendes, 
C. Asfendiyarov and many others were re-
pressed. They were the best representatives 
of the Kazakh people, people of high spir-
itual and intellectual culture.

Since the 30-s of XX century began 
a slow but steady offensive on national 
school, national component in the content of 
education, the national language of educa-
tion, national identity. In the 30-s of XX cen-
tury fi nally established a new educational 
model of the Soviet school, working on uni-
fi ed programs, with constant statutes and 
regulations.

Before the war, especially after the XVI-
II Party Congress , the labor education and 
polytechnic education at the Soviet school 
were greatly enhanced because of task of 
“training school graduates to practice”. 
People’s Commissariat of the Union re-
publics held intensive development of new 
curricula and programs, which were to pro-
vide the best training students to practice. 
Socially useful productive work of students 
took on an unprecedented scale in the new 
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environment. Department of People’s Com-
missariat of the Russian Soviet Federative 
Socialist Republic of primary and second-
ary schools and the State Research Institute 
of the People’s Commissariat of Education 
schools of the Russian Soviet Federative So-
cialist Republic to the teachers’ meetings in 
January 1941 developed methodological rec-
ommendations “About assignment of practi-
cal skills to students in connection with the 
study program material”.

Historic-retrospective look at the forma-
tion and development of the school system of 
1930–1940 allowed us to identify two main 
areas of educational policy of the Soviet 
state. There were the elimination of illiteracy 
and low literacy, and the upbringing of the 
younger generation in the spirit of Marxist-
Leninist theory.

The peculiarity of the fi rst direction was 
determined by the sharply increased national 
economic needs of the Soviet state in the 
conditions of rapid development of the eco-
nomic power of the country and of the sec-
ond upbringing of Soviet human, in the con-
ditions of the dictatorship of proletariat, who 
could execute the instructions of the Party 
and government.

These measures have been impossi-
ble without reforming the school system in 
the USSR and Kazakhstan in 1930–1940-s. 
Therefore, all secondary schools of the re-
public, including the Central Kazakhstan, in 
the second half of the 1930s was taken under 
strict control by the Party and government 
bodies, and all following transformation in 
them happened only in the context of the 
principles of the Unifi ed Labor School.
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Academic health programs in the age of glo-
balization aim at lifelong career trajectories of the 
future health care professionals. Innovative techno-
logical mechanisms are of great demand to provide 
an effective support and to facilitate their academic 
achievements. The logic of lifelong learning sug-
gests that students will become more motivated to 
learn by knowing more about their own strengths 
and weaknesses as learners. In turn, if teachers can 
respond properly to students’ barriers, then achieve-
ment rates in training programs are likely to rise. 

Learning styles have been extensively dis-
cussed in the educational psychology literature 
and specifi cally in the context of language learning 
[1]. Studies show that matching teaching styles to 
learning styles can signifi cantly enhance student 
professional and cultural competence, specifi cally 
in foreign language. What must be done to achieve 
effective foreign language learning is to balance in-
structional methods, structuring the class so that all 
learning styles are simultaneously accommodated. 

Module approach is known to be one of the 
powerful means to provide the students’ own pace 
within the schedule [7]. Russian and foreign peda-
gogical practice showed the effectiveness of this 
technological approach [4]. 

The particular purpose of the work is to pre-
sent a new approach of students learning styles 
development. The tasks are: to diagnose students 
learning styles; to modify learning environment 
to different range of students according to their 
learning preferences.

Students: pharmaceutical students (15 persons 
aged 18–19), post-high school learners, with low 
advanced language profi ciency. 

To make learning more effective the inte-
grated communicative-informative approach has 
been applied.

Settings: state university with tech-friendly 
environment, where learners are studying Eng-
lish for Specifi c Purposes 4 hours once a week 
for 4 semesters, they have to do homework out-
side of class as well. All students have Internet 
access in and outside of class. 

Study instruments: Learning Styles Question-
naire – AVK [5], Nibelung – Dialogue computer 
program. The content material of four modules 
was delivered in four different modes, modules 1–3 

were devoted to the diseases of defi nite body sys-
tems, whereas module 4 was integrated.

It has been established that the strongest prefer-
ence of the group was Auditory Visual Kinesthetic 
style (AVK) – 64 %, the second preference was 
Visual Kinesthetic Auditory style (VKA) – 27 %, 
and the least favorite preference was Auditory Kin-
esthetic Visual style (AKV) – 9 % of learners. Mean 
group auditory style preference value was 4,3, 
mean group visual style preference value was 3,4 
and mean group kinesthetic style preference value 
was 3,0, estimated from 10 scores.

As AVK students are known to learn best by 
experience, by being totally involved, fi rstly, in 
Module 1 a domain style was used. Lessons of 
the fi rst Module were delivered with more time to 
read aloud the texts on their professional domain, 
being corrected by means of Nibelung – Dialogue 
computer program. This program provides the op-
portunity for feedback and help in the case of any 
problems. The written assignments have been ac-
companied by the thematic video fi lms, preliminary 
audio tracks. Students have been organized in small 
groups of 2–4 for pair work and following oral dis-
cussion. The pair work included tasks to make a list 
of essential information, give the examples of the 
notions, and make a song out of information to be 
remembered, record and play it back.

Further, in Module 2 exercises for the second 
visual style have been added: word webs for the 
units, diagrams, fl ashcards, concept maps with key 
points to draw lines between concepts and their 
defi nitions for the modules, colour-coding of the 
tasks so the headings of the written assignments, 
concerning the defi nite theme had the same colour.

After that, the instructions at the lessons of the 
Module 3 were varied and students were provided 
a lot of kinesthetic activities: to test the understand-
ing of the text structure texts were organized to have 
gaps, following a list of possible sentences with one 
or two extra to fi ll in by “dragging”, students were 
allowed to role-play to deal with the main concepts 
of the unit, learners made a task ‘pass a paper to an-
other student’ with the help of Nibelung – Dialogue, 
to reinforce key concepts fi eld trips, workshops, 
making models were planned.

Finally, Module 4 presented tasks based on the 
integrated skills. Students were working on their 
speaking and writing skills, problem-solving skills 
and cooperative group work. The module “Medi-
cal Education” was the fi nal independent module 
of 4 ones. Students were expected to take part in 
discussion on the modern methods of treatment and 
prophylaxis. At the prior lesson students were col-
laborating on collecting data on the topic. The part 
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of the lesson was a group presentation of the pilot 
draft of the project “Peculiarities of Medical Edu-
cation in English-speaking countries”. Next three 
hours students were forming a fi nal draft, clarify-
ing the language, adding comments. Students have 
been divided into groups, have chosen the topic (an 
English – speaking country), creating a brief initial 
report for further presentation, applying relevant 
vocabulary, collocations and linking phrases they 
have learned through previous writing assignments. 
Then they worked to assess each other’s writing 
before giving presentations. In this part of lesson 
they were to write a report, devoted to the chosen 
country. Towards the end of the class they evalu-
ated their group writing and got peer’s feedback. 
The initial draft was a base for a video presenta-
tion, or oral reports, or interviews, or posters, so 
students could themselves see their progress for the 
whole year of education. At the beginning of the 
lesson, students were organized in groups of four, 
each member of the group having his/her own role 
for the fourth time and coped with it properly. Then 
students proceeded to collaborating to make sum-
mary on their problem. At the middle of the class 
the groups were called on and make their initial 
report by chain. Their peers made comments. At 
the end of the class students brainstormed the form 
of activity to present their work next lesson. This 
writing assignment based on a real-world experi-
ence used integrated skills and was benefi cial for 
students, allowing them being presented fully dur-
ing making their task. 

 Cooperative classroom management on the 
base of multimodal module approach is perfect to 

enhance student individual peculiarities. Under 
such circumstances they became more aware of 
the vocabulary, key phrases, structure and gram-
mar and logical organization of the utterance. 
Students gained skills of data interpreting, mak-
ing assumptions, adding comments on second 
language. Using different group roles for students 
helped to take into account their both language 
profi ciency levels and personality traits. It could 
be concluded that module approach modular-
ity basing on the learning styles develops pro-
fessional and cultural competence of the future 
health care professionals.
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The article is devoted to the topical problem in modern linguistic science – restoration Old Russian’s system of 
geographical names. «The Song of Igor’s Campaign» can be considered as important source for description system 
of hydronyms. 
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Place names of an era of the Old Russian 
state, being a cultural heritage of ethnic com-
munity of east Slavs, store in itself memory of 
the past of the Slavic people and their repre-
sentations of a world order. As geographical 
names differ known stability and conservatism, 
the perspective of their studying is on a joint 
of history of language, etymology, lexicol-
ogy and dialectology. Indirectly refl ecting his-
torical and geographical reality, geographical 
names the XI–XIII centuries keep forever so-
ciocultural, historical, lexicological and ethno 
geographical information, refl ect valuable data 
on language contacts and ancient ethnic com-
munications, migrations of the people, culture, 
a life and their language consciousness. Cer-
tifi cates of written monuments are defi ned by 
that value, «which helps to add our idea of to-
ponymic system on any synchronous cut, about 
structure of loans, their shifts and rates of ad-
aptation, about the contacting native toponymy 
going back to unwritten languages and being 
one of the major sources of data on language of 
the before Russian population» [4, t. 2, р. 31].

Value of data of a hydronimiya within 
studying of history, language and culture of 
ethnos is diffi cult for overestimating, as water 
objects at an early stage of development of any 
civilization had paramount value. In particular, 
exactly along the rivers there was a moving of 
certain ethnic groups. 

Hydronyms (proper names of a body 
of water), the writings fi xed in Old Russian 
monuments, including in «The Song of Igor’s 
Campaign», owing to known stability allow to 
reconstruct the ethno linguistic map of the past 
of the East Slavic people. The multilayered ob-
jects of hydrography within a certain territory 
testifying to their various languages posses-
sive, and also about processes of migrations.

«The Song of Igor’s Campaign» reached us 
in the list of the end of XV – the beginnings 
of the XVI centuries which was in library of 
a Spaso-Yaroslavsky monastery, and then was 
acquired by count A.I. Musin-Pushkin. This 
list is remote from the original about three 
centuries (1185–1190). In the Ipatyevsky an-

nalistic list the story about Igor’s campaign «is 
placed in the text of the Kiev chronicle which, 
in turn, got data from chronicles of Chernigov» 
[7, р. 92–93]. Igor Svyatoslavich’s entering 
into the Lavrentyevsky chronicle the history, 
appeared in it taken of chronicles of Suzdal, 
and was transferred to the local chronicle of 
Pereyaslavl Southern.

As G.F. Kovalev notes, «from the point of 
view of proper name theory this work gives 
in hands of the researcher excellent, often 
a unique material. These are personal names of 
heroes of the poem, the name of the ancient cit-
ies, settlements, the rivers, the names relating 
to ancient Slavic mythology» [5, р. 48].

The toponymic space of the text develops 
of place names (117 units), relating on the ori-
gin to different languages and fi xed in differ-
ent territories. It in the majority geographical 
names, going back to lexicon of Slavic, Turkic, 
Norman and Finno-Ugric languages. «For the 
most ancient geographical names, especially 
with the indefi nite inner form, only belong-
ing to a family of languages usually is defi ned. 
For structural and semantic clear geographical 
names reference to group of related languages 
is possible…» [2, р. 192].

The most ancient layer of toponymic lexi-
con make hydronyms – own names of any ob-
ject of hydrography: the seas, the rivers, lakes, 
a well, a reservoir, suited, etc. [8] – which can 
be divided on names of the seas (and also sea 
water areas: lip, gulf, bay), names of the riv-
ers, names of lakes (and also ponds), names of 
bogs (boggy places), microhydronyms (names 
of sources, streams, springs, wells, etc.).

In «The Song of Igor’s Campaign» the fol-
lowing objects of hydrography are fi xed:

Names of the seas
Pomorie (the coast of the Sea of Azov, the 

earth on Sula’s right river bank, bordering on the 
polovetsky steppe): «Div is aroused, he shrieks 
a command to the unknown land, to the Volga, 
Pomorie, Posulie, Surozh...» [10, fr. 29]. Geo-
graphical name with konfi ks: a prefi x on- + a 
nominal basis + a suffi x –jе: Po-mor’-je.



EUROPEAN JOURNAL OF NATURAL HISTORY № 2, 2016

62 Philological sciences

Names of the rivers 
Bolonie (in English translation thickets) 

(the low bank of Dniepr where the Kiev Podol 
settled down): «In the thickets at Plesensk there 
were four brother princes, and they were carry-
ing me toward the dark blue sea» [10, fr. 99]. 
N.V. Charlemagne believes that it is a space 
between shaft – protective constructions on 
both parties of the bottom watercourse of 
Glubochitsa, i.e. in close proximity to Kiev; 
this place was called subsequently as Obolon’ 
[9, t. 1, р. 134]. Bolonie is «a water meadow, 
the lowland». According to F.F. Fortunatov, it 
is connected about a bog, lit. bàltas «white», 
also lit. bàlnas «white» [3, t. 1, р. 189].

Volga (the largest river of the Russian Plain) 
is repeatedly mentioned in the text hydronym. 
«In the second fl oor XII century within Old 
Russia (generally – the Vladimiro-Suzdalsky 
principality) there were headwaters of Volga, 
approximately to a place of a confl uence in it 
of Sura and Vetluga. Below on the Volga Cur-
rent settled down the earth of the Volga Bul-
garians» [9, t. 1, р. 223]. «For you can empty 
the Volga with oars; You pour out the Don 
with your helmet» [10, fr. 124] (Here the men-
tion of Volga is connected with Vsevolod Big 
Nest’s war with Bulgarians.); «Div is aroused, 
he shrieks a command to the unknown land,
to the Volga, Pomorie, Posulie, Surozh and 
Korsun» [10, fr. 29] (In the specifi ed context 
means the average and the bottom Volga Cur-
rent where there lived the steppe people.). The 
origin of the name is disputable. «Existence 
of the rivers of Volgayoka, Vol’ga (Volga), 
Volgoma, Volgozero’s lake in space from Oka 
to Karelia allows to assume name emergence 
Volga in language of the tribes which living 
in its headwaters at the time of a neolith and 
have extended later on more northern areas. 
But sources and the headwaters of the river 
are in a zone where prior to the beginning of 
II thousand lived the Baltic tribes. In balt. 
valka languages «small stream; a stream fl ow-
ing on a bog; small river, spring»; this term 
is often compared with the name Volga, i.e. 
the Neolithic population of a wood zone could 
be Indo-European. Some authors allow ori-
gin Volga from an ancient word, related slav. 
moisture, volgly; this etymology causes objec-
tions, and, besides, it is improbable that this 
large river before arrival of Slavs remained 
anonymous» [8, р. 102].

The name Dvina (runs into the Dvina Bay 
of the White sea) mentions in a context: «The 
Dvina fl ows like a swamp for those awesome 
men of Polotsk» [10, fr. 143] (Here the men-
tion of Dvina indicates narration transition 
from southeast border of Russia to northwest, 
to Polotsk princes). «In Russian chronicles it 
is mentioned as Dvina; the Velikoustyuzhsky 

chronicle contains an explanation: «Dvina 
therefore called that moved two (the rivers, – 
the Yug and Sukhona) and made from itself 
the third»: this explanation then repeated up 
to the Encyclopedic dictionary of 1901, but 
is recognized naive later [6]. Possibly, emer-
gence of the name Dvina (from the middle of 
the XIX century Northern Dvina) it is nec-
essary to consider in connection with all hy-
dronyms from a basis dvin- which have quite 
extensive area» [8, р. 374]. Considering that 
names of Dvina Western and Dvina Northern 
are conformable in Slavic, Finnish, the Scan-
dinavian languages and at the same time are 
separated from the Latvian-Lithuanian name, 
V.A. Bulkin established the phenomenon to «a 
mirror hydronimiya» when both rivers, in this 
case both Dvina appears are geographically 
compatible. «The rivers with the same name 
with the pulled together sources and dispers-
ing courses served, according to the research-
er, certain reference points on portage sites 
upon transition from the basin of one river to 
the pool another. Fixing of the name of the 
river at men of Polotsk was promoted clear 
to Slavs by semantic contents of the term re-
fl ecting local geographical feature – merge at 
Polotsk two rivers realized as means of com-
munication» [9, t. 2, р. 86–87]. «It is possi-
ble, it is more ancient i.-e. the name which by 
Y. Rozvadovsky carries to other – Old Indian 
dhávatē, dhắvati «fl ows», dhāutís «a spring, 
a stream» [3, t. 1, р. 488].

Dniepr Slovutich (modern Dniepr, the river 
running into the Black Sea): «O Dniepr, Son 
of Fame!» [10, fr. 178]. Dniepr – «the river 
moistening, impregnating the earth». From 
*Dunipros > *Duneapar > ; slav. *Dъneprъ > 
Old Russian Дьнепрь, 1016; Дънепръ, 1214 
[8, р. 142]. Concerning an epithet «Slovutich» 
V.P. Adrianova-Peretts noted that «existence in 
the Ipatyevsky chronicle under 1241 of a word 
«slovutny» with the same signifi cance «nice, 
well-known» – «slovutny the singer Mitusa» – 
enters also defi nition «Slovutich» into lexicon 
modern to language «The Song...». In its basis 
widespread verb from the most ancient monu-
ments «слути, слову», one of which meaning 
«to be known, glorifi ed» [9, t. 2, р. 124].

Donets (Severski Donets, right infl ow of 
Don): «but Prince Igor had dashed like an er-
inine to the weeds... and he sped toward the 
bend of the Donets» [10, fr. 188, 190]. Judg-
ing by numerous researches, in Old Russia the 
Severski Donets was called as Don (for the 
fi rst time the specifi ed opinion was stated by 
V.N. Tatischev, B.A. Rybakov subsequently 
is proved), and Donets or Little Donets, prob-
ably, called Udy river. Despite a community 
of the main geographical reference points, Old 
Russian authors could have various systems 
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of geographical representations. In this name 
Donets – diminutive from Don (Great Don), 
formed by means of a suffi x – ets.

Donets Little: «Igor... measures the steppe 
in his thought from the great Don to the little 
Donets» [10, fr. 185] (Small Donets is Udy riv-
er, the right infl ow of the Severski Donets here 
is probably called).

Don (the river running into the Sea of 
Azov): «Igor is leading his warriors to the 
Don» [10, fr. 30]. The name is given by the Ira-
nian people that are once living in the territory 
of Northern Black Sea Coast. In their language 
don is «river» [8, 144].

Don Great: «The Polovtsians, by unchart-
ed routes, raced toward the great Don» [10, 
fr. 30] (In this context it means the average 
watercourse Donets, because Igor’s fi ght oc-
curred to Polovtsians to the west of the Sev-
erski Donets). Big geographical objects are, 
as a rule, richer with resources necessary for 
life and consequently are allocated as reference 
points. In toponymic forms adjective «great» 
matters «big». Opposition of toponyms with 
adjective components «great» – «small» very 
frequent phenomenon, including in a hydron-
imiya. The dichotomy «great-small» could 
have in the ancient time geographical meaning 
«northern-southern». So, the northern cities 
called «great», and southern – «small».

Danube: «Maidens sing on the Danube; 
their voices are heard across the sea in Kiev» 
[10, fr. 212] (the poetic name of the river in 
general here is meant). Celtic by origin the 
Danuv form «indicates communication of it 
hydronym about Iran. danu «river» [8, 147]. In 
chronicles the geographical name is mentioned 
from X-th century.

Kaiala (the symbolical or place name of 
the river on which there was Igor’s fi ght to 
Polovtsians in 1185): «There the brothers were 
parted on the banks of the swift Kaiala» [10, 
fr. 71]. The origin of hydronym is disputable. 
Especially in detail the origin of geographical 
name Kaiala from a Old Russian verb «каяти» 
was proved by L.A. Dmitriev who came to 
a conclusion that Kaiala – a common noun, 
instead of proper which was given by the au-
thor of «The Song…» to «the river carrying 
any other place name» [9, t. 3, р. 33]. M. Fas-
mer two options of etymology were offered: 
from the Turkic kaja – «the rock»; from the 
Turkic kajan – «a fast, mountain stream, falls» 
[3, t. 2, р. 216]. According to N.A. Baskakov, 
the etymology of the name of the river «can 
be opened under condition of the accounting 
of other name either the same river, or another, 
mentioned in Russian chronicles in connec-
tion with Igor Severskyi’s campaign, namely 
the rivers Syuurlyi» [1, р. 243]. The researcher 
frames a number of hypotheses about an ori-

gin of hidronym, making the name from the 
following Turkic words: qoγaly, qyjaqly – 
«abounding with sedge»; qyjyly – «with a nar-
row strip of the coast between rocks and the 
river»; qyjyqly – «twisting, with bends». Any-
way, supporters of a Turkic origin correlate 
Kaiala’s name to real geographical objects, 
and supporters of Russian etymology consider 
Kaiala by the symbolical river.

Nemiga (the small river near modern 
Minsk, infl ow of Svisloch): «opened the 
gates of Novgorod, smashed the glory of 
Iaroslav and as a wolf leapt to the Nemiga» 
[10, fr. 156, р. 157]. The fi rst publishers 
of «The Song…» (including N.M. Karam-
zin), identifi ed Nemiga with Neman, being 
guided by V.N. Tatischev’s opinion. «But in 
1821 of Z.D. Hodakovsky in hand-written 
«The historical and geographical dictionary» 
identifi ed Nemiga with a channel in Minsk, 
and N.P. Barsov wrote that «a stream Nemi-
ga and exists hitherto in Minsk, its bloody 
coasts are mentioned by the «The Song of 
Igor’s Campaign» which author certain-
ly knew about bloody defeat of Minsk by 
Monomakh» [9, t. 3, р. 310].

Posulie (left coast of Dniepr): «Div is 
aroused, he shrieks a command to the un-
known land, to the Volga, Pomorie, Posulie» 
[10, fr. 29]. The geographical name from Sula 
with konfi ks: a prefi x on- + a nominal basis + a 
suffi x – jе: Po-sul’-je.

Ros (the right infl ow of Dniepr running into 
it to the south of Kiev; the river, boundary with 
the polovetsky steppe): «Along the Ros and 
the Sula pagans are portioning the cities» [10, 
fr. 137]. Possibly, the proper name is related to 
the word «course» [3, t. 3, р. 506].

Stugna (the right infl ow of Dniepr running 
into it of 30 km below Kiev): «Not such was 
the River Stugna, having a poor current… At 
its dark banks as the Dnieper it closed over 
young prince Rostislav» [10, fr. 197] (River 
Stugna at that time unexpectedly spread; prince 
Rostislav Vsevolodovich sunk in it). The name 
is connected with Old Russian verb стугнуть 
«to run cold» [3, t. 3, р. 786]. On Stugna’s left 
(northern) coast the cities of the main defen-
sive line of Russia on border with the Steppe 
settled down [9, t. 5, р. 76].

Sula (the left infl ow of Dniepr running 
into it to the south of Kiev behind which the 
polovetsky steppe began): «Now the silvery 
current of the Sula no longer fl ows to the city 
of Pereiaslavl...» [10, fr. 143]. Name, possi-
bly, primordial-Slavic. Сompare got.bi-sauljan 
«to soil, pollute», Norw. søyla «silt, bog», 
Swed. saula «dirt» [3, t. 3, р. 800]. Accord-
ing to N.A. Baskakov, the proper name Sula 
«suwlaq – suwlaγ would be characteristic for 
the settlement, than for the river name rather, 
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the last could occur from other derivative form 
suw «water», namely from suw-ly «having 
water, with water, full-fl owing», i.e. from suw 
«water» basis + a possession affi x –ly > suw-
ly > Russian Sula» [1, р. 110].

Microhydronyms
Kanin (a stream near to Chernigov, men-

tioned also in the Lavrentyevsky chroni-
cle): «Pride brought Boris Viacheslavich to 
judgment on the River Kanina Pride spread 
a green shroud for the brave and young prince, 
to the disgrace of Oleg» [10, fr. 47]. Group 
of researchers (F. Timkovsky, I. Snegiryov, 
M.A. Maksimovich, etc.), considered Kanin as 
a proper name, connecting this word with the 
name of the district being near to Chernigov 
and mentioned under 1152 in the chronicle. 
«The Bulgarian scientists N.M. Dylevsky and 
B.S. Angelov represented in the articles data 
about existence on the Balkans the river «Kani-
na» and the city with the same name» [9, t. 4, 
р. 10]. In this geographical name kanin – a pos-
sesive adjective from Russian nickname Каня 
(a bird каня, канюк «buzzard») [8, р. 186].

Names of water objects are a valuable his-
torical and linguistic source as rather seldom 
change for the extra linguistic reasons, remain-
ing throughout many centuries. Besides, in 
some cases hydronyms promote restoration of 
personal own names and the nicknames which 
have not been fi xed by historical sources. Such 
personal names and nicknames can be discov-
ered and in structure of names of the cities. 
Names of water objects fi nd close interrelation 
both with names of the cities and with others 
hydronyms. For example: Don River and its 
infl ow Severski Donets; river Sula and Posulie 
[10] and under.

Within historical toponymics very impor-
tant there is a question of motives of motiva-

tion of geographical names. In «The Song of 
Igor’s Campaign» the group of the landscape 
place names, indicates the sizes and a con-
fi guration of natural objects, features of a hy-
drology and a relief, fl ora and fauna. In the 
Old Russian monument are fi xed the names 
having as a motivation basis a proper name 
of the person, connected with called object 
on the birth, an occupation and the posses-
sive relations. A group of geographical ob-
jects connect with the color characteristic in 
the toponymic nomination, an ethnic origin, 
communication with Christian faith and di-
vine service.

References
1. Baskakov N.A. Kaiala river in «the Word …» and the 

river Syuurlyi in Russian chronicles // «The Song of Igor’s Cam-
paign» and its time. – M, 1985. – P. 241–248.

2. Bondaletov V.D. Russian proper names. – M: Education, 
1983. – 224 p.

3. Fasmer M. The etymological dictionary of Russian: in 4 
vol. / translation from German and additional O.N. Trubachev. – 
SPb.: Alphabet, Publishing center «Terra», 1996. – Vol.1. – 576 
p.; Vol. 2. – 672 p.; Vol. 3. – 832 p.; Vol.4. – 864 p.

4. Frolov N.K. The chosen works on linguistics: in 2 vol. – 
Tyumen: TSU, 2005. – Vol.2. – 520 p.

5. Kovalev G.F. Ethnos and name. – Voronezh: VGU, 
2003. – 236 p.

6. Nikonov V.A. Short toponymic dictionary. – M.: 
Thought, 1966. – 509 p.

7. Pikkio R. Old Russian literature. – M.: Languages of 
Slavic culture, 2002. – 352 p.

8. Pospelov E.M. Place names of the world: Topo-
nymic dictionary. – M.: Russian dictionaries: Astrel: AST, 
2002. – 512 p.

9. The encyclopedia of «The Song of Igor’s Campaign»: in 
5 vol. / Russian Academy of Sciences, Institute of Russian litera-
ture. – SPb.: Dmitry Bulanin, 1995. – V. 1 – 276 p.; Vol. 2. – 334 
p.; Vol. 3. – 387 p.; Vol. 4. – 330 p.; Vol. 5. – 339 p.

10. The Song of Igor’s Campaign. Translation into English 
language. V. Hani and E. Dahl [Electronic resource]: Parallel 
case of translations of «The Song of Igor’s Campaign». – URL: 
http://nevmenandr.net/slovo/trans.php?it=k2 (28.10.2012). 



EUROPEAN JOURNAL OF NATURAL HISTORY № 2, 2016

65Philological sciences

Materials of Conferences

CONDITIONS FOR MOTIVATION WHILE 
LEARNING ENGLISH IN THE TECHNICAL 

HIGHER EDUCATION INSTITUTION
Rakhmanova V.M.

Branch of Ufa State Petroleum 
Technological University, Sterlitamak, 
e-mail: rakhmanovavm@rambler.ru

The problem of learning languages is very 
important today. Foreign languages are socially 
demanded especially at the present time when 
the progress in science and technology has led to 
an explosion of knowledge. The total knowledge 
of mankind doubles every seven years. English is 
needed as the main and the most effi cient means 
of information exchange. It is the language of lit-
erature, education, modern music, international 
tourism. English has become the key to interna-
tional scientifi c, technological and commercial 
innovations of today.

With the acceptance of English as the inter-
national language of technology and commerce 
appears a new generation of people who know 
why they are learning the language. Scientists 
and scholars need it to keep up with develop-
ments in their fields. Many students need Eng-
lish because their course of studies includes 
textbooks available only in English. Young peo-
ple around the world need English in order to be 
able to use the Internet, communicate with their 
partners in other countries, understand films and 
songs. Specialists should know foreign languag-
es to communicate with their colleagues at the 
conferences. 

Russia is integrating into the world commu-
nity and the problem of learning English for the 
purpose of communication is especially urgent 
today [2, р. 50]. In Russia people learn English 
to be able to exchange the latest information con-
cerning science, technology and commerce with 
their colleagues; to be able to read foreign news-
papers and books. Learning foreign languages 
is especially popular among young people. For 
them English is a way of exploring a completely 
new world. A person who travels a lot also needs 
English. Even in the countries where English is 
not an offi cial language people will generally be 
able to understand it.

Specialists have to know that kind of Eng-
lish which will help them solve their professional 
problems. They need English for specifi c pur-
poses. It has been established that there are im-
portant differences between, say, the English of 
commerce and that of engineering. 

Testing the students entering the technical 
university shows that the majority of them have 

the low level of knowledge in English. That is 
why the lecturer at the higher education estab-
lishment has to organize his or her activity in 
such way in order to equalize the students, level 
of knowledge in a short time.

Motivation is one of the most famous fac-
tors which stimulates the interest of the stu-
dents in learning foreign languages. Motivation 
is the result of his whishes, purposes, tasks. 
The real final success supports the motivation. 
If there is no success, the motivation disap-
pears [3, р. 92].

As for the higher education establishments, 
their task is to create conditions for appearing of 
the impulse, the students, realization of the neces-
sity of knowing the English language and further 
development of the sphere of motivation.

The teacher of the English language is 
aimed to develop the skills of communication. 
These skills are the base in the organization of 
the production, in the sphere of management 
and in the sphere of service. Therefore, acqui-
sition of the basis of foreign communication is 
the specific base for the professional becoming 
of the students.

At the lessons of foreign languages we 
solve a number of concrete tasks directed on 
the professional forming of the person: the de-
velopment of the individual features of the stu-
dents, their abilities, professional interests. Due 
to the Internet they learn new achievements in 
the different spheres of science and technol-
ogy while reading, translating, annotiering, 
abstracting scientific technical texts. Moreover 
this kind of work develops the students, intel-
lection, widens their outlook. The teaching the 
student to work with books (dictionaries, refer-
ence-books), to annotate, abstract foreign sci-
entific technical texts master their educational 
abilities [3, р. 93].

The novelty of the information obtained 
plays a great role in the forming of the moti-
vation. The need in getting new knowledge in 
their specialty promotes the personal activity of 
the students, that is stimulates the students be-
ing their motivational factor. Today specialists 
of different branches of sciences and profession-
als can learn English for their specific purpos-
es. They should be able to write business let-
ters [1, р. 74]. These skills are necessary in any 
professional activity.

To equalize the students, level of knowledge 
in a short time we had to organize extra English 
courses for the students with different level of 
knowledge, such as elementary, pre-intermediate, 
intermediate, upper- intermediate.
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STAGES OF TRANSPOSITION 
CONVERTING RUSSIAN VERBS 
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The paper explores the gradual nature of trans-
position converting verbs in the form of the 2nd 
person of the indicative mood into an inter-part-of-
speech semantico-syntactic category of parentheti-
cally modal words and phrases. The authors defi ne 
the characteristics of the word forms, representing 
different stages of modalation: A (the core set of 
verbs with modally complicated semantics mani-
festing a range of typical differential properties of 
a given part of speech); Ab (a periphery of verbs, 
expressed by word forms in the function of the main 
predicate of the complex sentence with subordinate 
complement clause); ab (zone of hybrid verb-modal 
structures in the function of the predicate and par-
enthetic-modal component of the utterance); aB 
(periphery of verbal modal words in the function of 
the introductory component of semi-compound sen-
tences) – B (the core set of parenthetic modal words 
that are no longer in semantic connection with ini-
tial verbal lexemes). The results of the study can be 
used to create transpositional grammar of the Rus-
sian language, and to teach morphology and syntax 
of modern Russian language in higher school.

The investigation of mechanisms transpos-
ing linguistic units of different parts of speech into 
an inter-part-of-speech semantic-syntactic category 
of parenthetic modal units is one of the crucial tasks 
of the Russian transpositional grammar (see for in-
stance [4–8]). Recent research demonstrates that 
this process involves nouns, adjectives, adverbs, 
verbs, etc. A signifi cant group of parenthetically 
modal words and phrases is represented by verbs 
in the predicative (видишь, говорят, посудите – 

you know, they say, judge for yourself, etc.) (1), 
substantive (видать, знать – looks like (perhaps), 
probably, most likely etc.) (2), attribute [short past 
participle as part of an analytic passive не в обиду 
будет сказано – no offence meant; adjectivised 
form: видимо, знамо (дело) – apparently, undoubt-
edly etc.] (3) and semi-predicative representations 
(откровенно говоря, грубо выражаясь – frankly 
speaking, putting it bluntly, etc.) (about the con-
cept of representation of the Russian verb see 
[1, p. 94–115]) (4). Cf. contexts of modulation:

1) (а) С особенной яростью, говорят, он 
выбрасывал из лодки ошибочно попавших к нему 
русских с недопропитым металлическим рублём 
в кулаке (Ф. Искандер. Курортная идиллия);

(б) With special fury, they say, he was throw-
ing out of the boat the Russians with metal under-
drunk-away rouble in their fi sts, mistakenly taken 
by him (F. Iskander. Holiday resort idyll);

2) (а) Война продолжается и долго, видать, 
ещё не кончится (В. Астафьев. Обертон); 

(б) The war goes on and is not going to end 
soon, you know. (V. Astafyev. Overtone); 

3) (а) Собственных детей у него, видимо, не 
было (А. Волос. Недвижимость); 

(б) He has not apparently had children of 
his own (A. Volos. Real estate); 

4) (а) Я же, мягко выражаясь, был чересчур 
общителен (С. Довлатов. Заповедник).

(б) I, on the contrary, putting it mildly, was 
too sociable (S. Dovlatov. Wildlife reserve).

Results and discussion
A special subgroup among modalates are for-

mations correlative with verbs in the forms of the 
2nd person of indicative and imperative moods. 
They are characterised by parenthetic modal use in 
an independent position and in stock phrases (cf: 
видишь / видишь ли; знаешь / знаешь что) – see / 
you see; you know / you know that). The verbal 
modalates of this type allow the subject of mode 
(modus) to focus the listeners’ attention on certain 
aspects of information (you understand, you imag-
ine, you know, etc) (5), to assess the degree of its au-
thenticity (perhaps, probably, looks like, most likely 
ect.) (6), and being included in a parallel process 
of interjectivation – to express emotional attitude 
to the stated facts, for instance, feelings of dissat-
isfaction, indignation; cf: (don’t you see, don’t you 
understand etc) (7). Cf.: 

5) (а) Мне воздухи нужны, а не советы! 
Грины, понимаешь? Повторяю: день-ги! 
(А. Волос. Недвижимость); 

(б) Pieces of air I need, not pieces of ad-
vice! The greens, you know? I repeat: the mo-ney! 
(A. Volos. Real estate);

6) (а) Но с этим командиром, пожалуй, 
никакого отдыха не получится (В. Быков. Болото);

(б) But with this commander, I suppose, we 
will have no respite at all (V. Bykov. Swamp);

7) (а) Я прошлый раз с верхотуры сорвался, 
позвоночник повредил и то себе не позволил. 
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А у неё, видишь ли, голова! Тебе что, ей 
думать? (Г.Я. Бакланов. В месте светлом, 
в месте злачном, в месте покойном). 

(б) Last time I fell from the upper bed 
boards, damaged my spine but even didn’t let it to 
myself. And she, you see, has a headache! You don’t 
need it here to think with? (G.Y. Baklanov. In the 
light place, in the bad place, in the quiet place).

Transposition of fi nite forms of verbs such as 
you see/ don’t you see into the inter-part-of-speech 
semantic-syntactic category of parenthetically 
modal words and expressions has a gradual char-
acter. The main stages of their modalation can be 
represented graphically as the links of a chain on the 
transitivity scale: [A / V(erb) (core of verbs) – Ab / 
V(erb) m(od) (periphery of verbs) – Ab / v(erb) 
m(od) (zone of hybrid verbal-modal structures) – 
aB / v(erb) M(od) (periphery of modal words) – B / 
M(od) (core of modal words]. The links of scale 
manifest, on the one hand, the initial and fi nal points 
in the movement of word forms from verbs to modal 
words, and on the other hand, the zone of syncretism 
with peripheral and hybrid structures that synthe-
sise in different proportions attributes of interacting 
words classes. We shall illustrate the stages of moda-
lation of the verb you see with a few comments. 

Stage A / V(erb) introduces contexts with pro-
totypical (nuclear) word form manifesting a num-
ber of basic differential attributes of the verb as part 
of speech in the position of a principal member in 
a mononuclear sentence; cf. a typical context: 

8) (а) На фронте какие-то секунды видишь 
освещённый край немецкой обороны, но, ког-
да ракета сникает и полоса погружается во 
враждебную темноту, память в мельчайших 
подробностях восстанавливает только что 
увиденное, расширяет высвеченный на секунды 
круг – и человек ночью видит то, чего не узрел 
ясным днём (А. Азольский. Облдрамтеатр).

(б) In the lines you can see the illuminated 
edge of the German defense for a few seconds, but 
when the pistol-light goes out and the strip gets 
immersed in a hostile darkness, the memory in mi-
nutest details restores what has just seen, extends 
a circle fl ashed out for a second – and the man at 
night sees what he didn’t see clearly in the daylight 
(A. Azolsky. The regional dramatic theatre).

The stage Ab / V(erb) m(od) presents the con-
texts with the peripheral verbal word form making, 
relatively speaking, a step towards parenthetically 
modal words and expressions. Such a word form of-
ten functions as a principal member in a structurally 
incomplete main body of a complex sentences, in 
which there is a complement clause with a conjunc-
tion that. Cf. typical context:

9) (а) Видишь, что старшего товарища за-
носит, и сидишь, как воды в рот набрал (А. Ма-
ринина. Последний рассвет). 

(б) You see (are aware) that your elder com-
panion is going over the top with it, and keep sitting 
as if clamp up (A. Marinina. The last dawn).

The stage ab /v(erb) m(od), introducing con-
texts with intermediate (hybrid) word form falls 
into two substages: ab / v(erb) m(od) 1 and ab / 
v(erb) m(od) 2:

Substages ab / v(erb) m(od) 1 correspond 
to the contexts with prepositional usage of hy-
brid see in asyndetic complex sentences with 
explanatory relations between predicative parts, 
punctuated by “colon”.

10) (а) Видишь: я её люблю до безумия… и 
я думаю, я надеюсь, она также меня любит… 
(М.Ю. Лермонтов. Герой нашего времени).

(б) See, I love her madly... and I think, I 
hope she also loves me... (M. Yu. Lermontov. A hero 
of our time).

The word form see is the principal member of 
the mononuclear predicative structure of a com-
plex sentence. 

The substage ab / v(erb) m(od) 2 depicts the 
contexts with prepositional use of a hybrid see in 
transitional constructions, synthesising attributes of 
an asyndetic complex sentence and a simple sen-
tence with complicating introductory component. 
Parts of such sentence are separated from each other 
by a comma:

11) (а) Видишь, ни то ни сё, тридцать 
семь и две (А. Солженицын. Один день Ивана 
Денисовича).

(б) See, neither this nor that, thirty seven 
and two degrees centigrade (A. Solzhenitsyn. One 
day in the life of Ivan Denisovich).

In such contexts the hybrid used prepositively 
combines in almost equal proportions the proper-
ties of a verb [the meaning of action, expressed in 
categories of aspect, voice, mood, time, and person; 
the category of number; the syntactic role of a prin-
cipal member in a sentence, etc.] and a modal word 
[a sentence with subjective modal meaning of the 
logical evaluation of the stated in the function of 
an introductory component; specifi c prosodic pat-
tern: faster speech rate, a lower tone of voice, etc.]. 
Syncretism is manifested in such cases not only 
through the hybrid, verbal-modal word forms see, 
but also through the syntactic structure in which it 
was used. Its transitional nature is due to the syn-
thesis of properties of an asyndetic complex sen-
tence and mononuclear complicated sentence, with 
a separate introductory construction.

It should be added that in a parenthetic situation 
grammatical forms of hybrid see have two types of use: 

a) an opposed one (person, number; cf: 
видишь / видите; видишь / вижу – you see / I see; 
without the form of the 3rd person in the parenthet-
ic modal use: *видит, *видят –*he sees *they see;

b) a settled one, determined by the context 
of parenthesis (aspect, voice, mood, time) (about 
the types of grammatical forms, see, for instance 
[2, p. 97–102; 3, p. 34–36]). The latter is accompa-
nied with the isolation of the forms of active voice, 
indicative, present time of the relevant categories, 
their syntactic isolation.
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The stage aB / v(erb) M(od) is represented by 
the contexts with a peripheral modalate that does not 
break the semantic identity of initial verbal lexeme. 
It is always in an inter – and rarely in a postposition, 
acting as an introductory component of a simple 
sentence with a complicating component:

Эту задачу, видишь, нам сейчас не решить, 
давай отложим ее на завтра.

This task, as you see, we are unable to solve 
now, let’s put it off till tomorrow.

The modalate see retains the syncretism of 
a verb and a modal word properties to the stage aB / 
v(erb) M(od).

The stage B introduces the contexts of use of 
a core (nuclear) modalate see, that has lost a seman-
tic link with the verb to see which occurs most often 
when used with a particle if/whether:

12) (а) Это, видишь ли, не так просто, как 
может показаться на первый взгляд...; Ви-
дишь ли, малыш, если бы я жил три жизни, 
я бы одну просидел в тюрьме, другую – от-
дал тебе, а третью прожил бы сам – как хочу 
(В. Шукшин. Калина красная); Видишь ли, 
у Льва есть большой недостаток – он упрям 
(Ю. Трифонов. Дом на набережной); Есть, 
видишь ли, люди, которым очень не нравит-
ся город… (В. Шукшин. Печки-лавочки); Ви-
дишь ли, папа… – промямлил я, и вдруг меня 
осенило: Понимаешь, есть у меня дружок, он 
служит на научной шхуне (В. Аксенов. Пора, 
мой друг, пора); Демидов, видишь, и то знал 
через своих доглядчиков, что Юрко Шмель ис-
пытывает какой-то новый камень (П.П. Ба-
жов. Шелковая горка). 

(б) This, as you see, is not as easy as it 
might seem at fi rst glance...; You know, buddy, if I 
had three lives, I would have lived one serving time 
in prison, the other one I’d have given to you, and 
the third one would have lived myself – the way I 
want to (V. Shukshin. Cranberry bush); You see, 
the Lion has a big drawback – he is stubborn (Yu. 
Trifonov. The house on the embankment); There, 
you see, are people who really don’t like the city... 
(V. Shukshin. Pechki-Lavochki); You see, dad... – I 
mumbled and suddenly it dawned on me: you know, 
I have a friend, he serves on the scientifi c schooner 
(V. Aksenov. It is high time, my friend, high time); 
Even Demidov, as you see, knew very well through 
his informers that Yurko Smel is testing some new 
stone (P.P. Bazhov. Silk hill).

All stages of modalation (except the zone of 
a core set of modal words and phrases) the verb to 
see (you see) remains the lexical semantics of per-
ception, and the object of perception is in the range 
of vision of the participants of the dialogue. Cf. the 
depicture of a river with a sharp turn, in utterances 
with a fi nite verb, representing different stages of 
the transitivity scale:

The stage A / V(erb): Can you see a sharp turn 
of the river ahead? (a core (nuclear) verb-predi-
cate with complicated modal semantics) → Stage 

Ab / V(erb) m(od): Don’t you see that the river 
turns sharply to the right? (peripheral verb-predi-
cate, representing the modus frame in the main 
part of the complex sentence) → Stage ab / v(erb) 
m(od) 1: See: the river turns sharply to the right. 
(hybrid verbal-modal formation in the predicate 
function that represents the modus frame in the 
fi rst predicative part of an asyndetic complex sen-
tence) → The stage aB / v(erb) m(od) 2: See, the 
river turns sharply to the right? (a hybrid ver-
bal-modal formation in the syncretic function of 
a predicate and an introductory word representing 
a modus frame in the transient structure, where 
properties of an asyndetic complex sentence and 
a simple sentence with complicating introductory 
component are combined) → Stage aB / v(erb) 
M(od): the river turns sharply to the right, can 
you see? (peripheral verbal modalate in the func-
tion of an introductory word representing the mo-
dus frame in a simple sentence with a complicating 
introductory component) → Stage B / M(od): Well, 
you know the river once made a sharp turn there. 
When we get there, you’ll be able to see this... (nu-
clear (core) modalate in the function of an introduc-
tory component of an utterance).

At the stage of the core set of parenthetically-
modal words a verb completely loses the meaning 
of perception of a subject and the object of percep-
tion per se is absent at the moment of speaking: 
the comment clause don’t you know/ you know acts 
here as a blank insert, which is used by a speaker to 
attract the attention of a listener to the given fact. 
Please, note that the extreme degree of semantic de-
parture from the verbs under modalation are dem-
onstrated by single formations with the meaning of 
assumption looks like (I know him); perhaps (he’s 
right); most likely (he will come, if promised).

At the stage B / M(od) the desemantised moda-
lates such as see/you know can fall under the infl u-
ence of other classes of words – interjections, con-
junctions and particles. 

Thus, in case of parallel interjectivation the verbal 
modalates become functionally closer to etiquette (6) 
and emotive interjections (7), positioning themselves 
in the area of interaction between two parts of speech 
(verb, interjection) and inter-part-of-speech category 
(class) of parenthetically modal units. Cf.:

13) (а) К сожалению, я не приду. Сегодня, 
видишь ли, я обещал быть на дне рождения 
моего друга (просьба извинить, простить за 
вынужденный отказ);

(б) Unfortunately, I won’t come. Today, 
you know, I promised to be at the birthday party of 
my friend (a request to excuse, to apologise for the 
enforced refusal);

14) (а) Устал он, видите ли, а остальные не 
устали? (выражение возмущения, негодования 
по поводу чего-либо).

(б) Tired he is, you see, and the rest 
are not? (an expression of indignation, outrage 
about something).



EUROPEAN JOURNAL OF NATURAL HISTORY № 2, 2016

69Philological sciences

Interjectivation of word forms such as excuse 
my…, I apologise can be seen in cases when the 
speaker expresses a feeling of regret, trying to 
soften the listener’s reaction to negative informa-
tion about him:

15) (а) Да что вы, Захар Миронович, вы еще, 
простите, па-ца-ан! (Д. Рубина. Белая голубка 
Кордовы). 

(б) Indeed, Zakhar Mironovich, you are, 
excuse my words, young-ster! (D. Rubina. White 
female dove of Cordoba).

Functional convergence with emotive inter-
jections occurs in cases when the speaker tries to 
establish contact with the interlocutor and simulta-
neously express the emotional attitude of protest, 
disagreement with something:

16) (а) Извините, но на подобную ерунду 
у меня нет времени! (В. Попов. Очаровательное 
захолустье). 

(б) I do apologise, but for such nonsense I 
have no time! (V. Popov. A charming lonely spot).

In case of parallel conjunctivisation the verbal 
modalates express the meaning of assumption, and 
functionally are getting closer to concessive con-
junctions such as although; though:

17) (а) А пожалуй, все еще может 
измениться – рано делать выводы (≈ ʻхотяʼ).

б) And perhaps, everything may change – 
too early to draw conclusions (≈ though).

In case of parallel particulation the verbal 
modalates are used with pronouns that developed 
the qualitative semantics, and are getting function-
ally closer to emphatic particles:

18) (а) Знаешь, какое там было напряжение…
(б) Just imagine what tension there was...

Conclusion
From what has been stated so far it follows 

that the modalation degree of fi nite forms of verbs 
such as you see vary in different contexts, which is 
proven graphically by the scale of transitivity. The 
semantic shift from the verb is far more evident with 
involvement of word forms into several transposition 
processes at the level of parts of speech and inter-

parts-of-speech category of parenthetically modal 
units, i.e. when combining modalation with interjec-
tivation, conjunctivilisation and particulation.

The paper is prepared in the framework of the 
project “Comprehensive study of modalation as 
a type of gradual transposition of linguistic units into 
semantic-syntactic category of parenthetically modal 
words”, performed with fi nancial support of Russian 
Humanities Foundation (grant № 15-04-00039а).
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Among the others methods of technical predic-
tive modeling and scientifi c forecasting envelope 
curve method deserves special attention [1, 2]. The 
main advantage of this method is taking into con-
sideration both evolutionary development and revo-
lutionary development of optical telescope charac-
teristics on account of combining local evolutionary 
development trends into one overall trend.

Applying of envelope curve is grapho-analyti-
cal method and its main idea is to get overall trend 
curve (macrovariable) by smoothing of the particu-
lar curves (microvariable) of evolutionary develop-
ment and extend this trend to the future. Plotting 
of envelope curve is based on the following non-
strict assumption: Macrovariable changes are rather 
slowly, smoothly, continuously and without any 
spikes compared to microvariables. The main aim 
of the method is the detection of the most probable 
date of switch in technologies evaluation. It also 
means that new products with advanced character-
istics (by using results of fundamental and applied 
researches) will be developed as well.

Envelope curve can be plotted by smoothing 
of polyline that is composed of tangent lines to the 
particular curves [3]. In a particular case envelope 
curve can be defi ned as curve that has tangent line 
to the one of assembly of particular curves at each 
point of its space. However specifi c defi nition of 
envelope curve is impossible as well as this curve 
can’t be plotted unambiguously.

Accuracy of such scientifi c forecasting depends 
on main parameter choice. This parameter should 

comprehensively characterize development of 
whole technical system at once. Hence fi rst of all 
quantitative parameter P should be chosen.

Technical systems’ development is either evo-
lutionary or revolutionary. It means that develop-
ment goes by increasing some quantitative param-
eter as far as face limit. After system’s parameters 
get close to this limit, revolution switch in technolo-
gies, which gives birth to new quantitative parame-
ter race within the new technology, occurs. It should 
be noted that limits could be diffi cult to evaluate 
and sometimes requires deep fundamental research-
es. There are many possible reasons to get into limi-
tation: physical, technical, economical, law.

When new technology occurs, switching to it 
always isn’t instant. Previous technology goes on 
its development dramatically fading away in light 
of inertia of interest. Genrikh S. Altshuller noted 
that inertia of interests consists of fi nancial, science 
(pseudoscience), career and simple human (anxiety 
of losing accustomed system) interests. Thus eco-
nomical factor adapts to such inertia of interests and 
system stays effi cient through exploitation of nature 
resources [4]. Thereby two development curves can 
exist in one time: the one that is increasing and sec-
ond one that is fading away. Also it should be noted 
that usually characteristics of new technology is 
lower than characteristics of previous technology at 
the beginning. However this compensates later due 
to higher level of parameter limitation.

In this paper the authors try to predict the devel-
opment of optical systems on the example of opti-
cal telescopes to 2050. It should be noted that in 
this work we use only linear sections of optical tel-
escope development curves. It is made because of 
lack of precise information about optical telescope 
characteristics especially for the initial stages of de-
velopment. Information about highlighted stages is 
shown in Table.

Optical telescope development stages

Stage Dates, years Type of telescope Variable quantitative parameter
I 1609–1686 Refracting telescope Diameter, focus distance
II 1668–1800 Refl ecting telescope Diameter
III 1747–1897 Refracting telescope with dif-

ferent kinds of optical glass
Diameter

IV 1880–1948/1975 Refl ecting telescope with glass 
mirrors

Diameter

V 1979–2018 Refl ecting telescope with adap-
tive optics

Diameter of each element (adjustable op-
tics), quantity of elements, speed and preci-
sion of calculations
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Thereby it could be considered that there are 
fi ve revolution switches in optical telescopes devel-
opment history. Each of this stages accompanied 
by technology switch (from refracting telescope to 
refl ecting telescope and back again when new tech-
nologies were developed). Diameter increasing was 
the main tool within every stage before it got into 
limitation. During the fi rst stage people didn’t know 
about the possibility of different optical glass com-
bination. This fact resulted in optical telescopes with 
length about tens of meters, complexity of installa-
tion and alignment led to the limitation of diameter 
increasing. During second stage length was reduced 
by using mirrors in optical system. The largest mir-
ror of this stage had a diameter of 126 cm; further 
increasing of the parameter was technically dif-
fi cult. Besides this fact at this time already began 
to emerge optical telescopes with combination of 
optical glasses with different refracting index. The 
more detailed history of optical telescopes develop-
ment is described in [5].

As mentioned above the main diffi culty of this 
method is in choosing of parameter that will be 
used in forecast. In case of optical telescope on 
the one hand parameter “optical resolving power” 
could be used. This parameter ranges from 6m (hu-
man eye) to 30m (modern optical telescopes).

However object should be observed clearly 
and without distortion. Thus parameter “angular 
resolving power” could be used. This parameter 
ranges from 1’ (human eye) to 0,1 (modern opti-
cal telescopes).

Hence we can conclude that it is not enough 
just to observe object (optical resolving power) it 
is also necessary to resolve fi ne details of object 
(angular resolving power). Thus and so we propose 
using the integral parameter P that takes into con-
sideration both optical resolving power and angular 
resolving power. This parameter can be calculated 
on the basis of expert estimations and its starting 
point matches with the fi rst stage beginning. At this 
point the parameter P is assumed equal to 5,5. At 
stage I parameter P varies within 5,5–8, at stage II 
in the range 6,5–11, at stage III within 8–14, at 
stage IV within 12–22 and at stage V within 17–29.

In this case as envelope curve we assume most 
smooth curve of possible that related to all or most 
of the individual optical telescopes development 
curves, some located at short range and some over-
lap. Analytically this dependence can be expressed 
in the following equation:

P(t) = 10–6∙20,016(t–485) + 7,5.

Initial equation was obtained by build-in Math-
CAD approximation function; its accuracy was in-

creased by iterations of its coeffi cients. Resulting 
dependence has exponential shape. Other shapes 
may be possible for other technical systems: quad-
ratic, logistic, linear, logarithmic. It depends on 
specifi city of technical system and can be chosen 
directly in the course of forecasting.

Based on presented analysis, the following 
conclusions:

● It is advisable to use integral parameter for 
technical predictive modeling and scientifi c fore-
casting. Such integral parameter represents func-
tional characteristics of whole system rather than 
specifi c technical parameters.

● Integral parameter has stable growth com-
pared to individual technical parameters.

● Based on obtained forecast we are able to 
predict that by 2050 integral parameter reaches 
the value 42. That means that we can expect dif-
ferent combinations of optical resolving power 
and angular resolving power values. For exam-
ple, one of possible combination sets optical re-
solving power parameter value equal to 34m and 
angular resolving power parameter value equal 
to 0,005 seconds of angle.

● There is high probability that by 2050 revolu-
tion technology switch will have place.

Performed research shows that using envelope 
curve as method of technical predictive modeling 
and scientifi c forecasting is an excellent way of 
forecasting. It most completely takes into consid-
eration both evolutionary development and revolu-
tionary development of technical systems.

Such scientifi c forecasts can be the reason of 
early recognition of next-generation technologies 
as the result of reverse infl uence of technological 
forecast on technical system development.
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