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SECTION I. Physical sciences
Kokshina A.V.1, Kochakov V.D.2, Smirnov A.V.3
1
postgraduate student of the Department of Applied Physics and Nanotechnology;
2
candidate of engineering sciences, professor;
3
engineer
The Federal State Educational Establishment of Higher Professional Education
«The Chuvash state university named after I. N. Ulyanov»
THE EFFECTS OF LINEAR CHAIN CARBON ON CDO THIN FILMS
PROPERTIES1
One of the most significant lines of scientific research is forming
photosensitive nanostructures with high optical clarity and low resistivity. The
reason for this is the possibility of practical application of the compounds as
photoconductive cells, various sensors, solar cells and transparent conducting
coatings. In this respect metal oxides thin films, particularly CdO films which have
unique properties such us high transparency in the visible regions and high
conductivity, are of outstanding interest.
CdO is an АIIВVI semiconductor with the band gap of 2.1−3.3 eV, generally
with n-type conductivity. It is used in photodiodes, solar batteries, phototransistors
and gas sensors [1].
Linear chain carbon films create a two-dimensional-ordered structure
consisting of carbon chains banded by sp1-hybridization. Linear chain carbon is
synthesized using the ion-plasma method in the form of a film, the model of which
is presented in Fig.1. Carbon chains are oriented vertical to the substrate surface
and are organized in a close-packed hexagonal lattice. The films have onedimensional conductivity along carbon chains and, according to our research,
enhance electrooptical properties of many alloys and elements. At the moment the
question of interaction between sp1-carbon (linear chain carbon) and various noncarbide-forming (i.e. not forming chemical compounds with carbon) metals and
oxides is understudied [3].
Cadmium oxide films were obtained by method of thermal oxidation which
does not require any special conditions and much time to product an oxide film. In
order to select optimum conditions for CdO thin film synthesis Cd films were
applied on a silicon or glass substrate by evaporation. Then the films were annealed
1 The research has been carried out as a part of the scholarship of the President of the
Russian Federation for young scientists and postgraduate students СП-2698.2015.1.
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in air in a vacuum furnace МИМП-ВМ at different temperatures (from 250 to 400
degrees Celsius) and for different time intervals (20-40 min). CdO-linear chain
carbon thin film system was produced by applying on a CdO film a linear chain
carbon film in thickness of 100-200 nm using the ion-plasma method, after which
the obtained system was annealed.

Fig. 1. The structure of a linear chain carbon film

For investigation of CdO thin films structural properties the Raman
spectroscopy method was used (the research was carried out on a micro-Raman
spectrometer Horiba Jobin Yvon T64000; excitation wavelength of 514 nm) [2].
Fig. 2 gives the Raman spectra of CdO samples annealed at the temperature
of 350 0С for 20 or 40 minutes. Comparison of the spectra with the spectra from the
work [6] shows the coincidence of the results obtained. Fig. 3 displays the topology
of the film surface being studied which was annealed at the temperature of 350 0С
for 30 minutes.

a

b

Fig. 2. a) The Raman spectra of CdO samples (annealing at 350 0С): obr1 - for 20 min,
obr2 – for 40 min; b) The Raman spectra of CdO samples from [6]
8

Рис. 3. The topology of the CdO film surface

The optical studies showed that the obtained CdO and CdO-linear chain
carbon films are quite transparent in the visible region, which indicates the
perspectives of the application of them as transparent conducting coatings. Fig. 4
gives transmittance spectra of the films under study. Adding linear chain carbon to
the CdO system slightly reduces its transparency.

Fig. 4. The CdO film transmittance spectrum

The CdO film optical band gap was estimated using the method described in
[4] and amounted to 2.5 eV, which matches the research of Russian and nonresident colleagues involved in studying the compound. The optical band gap of the
CdO-linear chain carbon system amounted to 2.3 eV. In other words, implantation
of linear chain carbon into the cadmium oxide film decreases its band gap.
9

a

b

Fig. 5. The Si-CdO and Si-CdO-linear chain carbon systems photoresponse

The obtained cadmium oxide film has photosensitive properties
demonstrated by films applied on both silicon and glass substrates. Fig. 5a and fig.
5b show photoresponses of the CdO and CdO-linear chain carbon systems applied
on the silicon substrate. The linear chain carbon film increases photoresponse of the
system under research.
The obtained data match our research of previous years [1, 5] which
indicates repeatability and stability of the synthesized CdO film properties. The
conducted experiments show the consistency of using the thermal oxidation method
for their synthesis. Thus, the obtained film is definitely a cadmium oxide. It has
polycrystalline structure and thickness around 200 nm. It is an n-type
semiconductor with a band gap about 2.5 eV and it has photosensitivity. Adding a
linear chain carbon to the system qualitatively improves its properties. The
thickness of the CdO-linear chain carbon system amounts to 300 nm, the band gap
is 2.3 eV. The obtained systems with high transparency and photosensitive
properties may be used as transparent electrode in photo cells, phototransistors and
optical heaters.
References
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Tishchenko Andrei Anatolyevich
Student of the Mechanical Department of the Platov South-Russian State
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ASSESSMENT OF BACKGROUND RADIATION LEVEL
OF THE OBJECTS CHARGED BY RADIOACTIVE ELEMENTS
Abstract. This article shows the urgency of the environmental electromagnetic
pollution, especially the assessment of the background radiation level and techniques of
its detection by using a portable radiation monitor SOEKS – 01M, are examined.
Key words: radiation monitor, background radiation, building materials,
irradiation (radiation exposure), radiation detection.

Radioactivity is a phenomenon which means that elementary particle flow
produces ionization traversing a material. Radioactivity can affect a human both
from inside and outside.
Radiation pollution is the most dangerous type of physical pollution
involving the effect of radiation on a human and on the other forms of organisms.
Pollution is thought of as an increase of the natural level of radioactive materials in
the environment.
Background radiation is radiation, present on the Earth and emitted from
natural and man-made sources, amid which humans live.
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The ionizing radiation source is an atomic nucleus. The types of ionizing
radiation, which can be found in daily living, are alpha, beta and gamma.
Alpha-radiation is the alpha-ray flux. The velocity is about 20 thousand
km/s. Their ionizing power is enormous. The penetrating power is insignificant.
The range in air amounts to 3–11cm, the range in liquids or solids accounts for two
decimal places of a millimeter [6]. They can be completely stopped by a thick sheet
of paper.
Beta-radiation is a flux of beta particles which, depending on the radiation
energy, can travel at a speed close to the speed of light. The velocity of beta rays is
much greater than that of alpha rays, but their charge is smaller. The range of highenergy beta rays in air amounts up to 20 m, in water and living tissues — up to 3
cm, and in metals — up to 1 cm [6]. In practice window or automobile glass and
metallic shields a few millimeters thick almost completely absorb beta particles.
Clothes absorb up to 50% of beta rays.
Gamma-radiation is high-frequency (short-wave) electromagnetic radiation
emitted by atomic nuclei during radioactive transformations. Its ionizing power is
considerably smaller than that of beta rays and certainly of alpha rays. Gammaradiation has high penetrating power and can propagate through air for hundreds of
meters therefore it is the most dangerous for human health. In order to reduce its
energy by half we need: a water layer 23 cm thick; a steel layer about 3 cm thick; a
concrete layer 10 cm thick; a wood layer 30 cm thick.
Each of the above mentioned types of radiation harmfully affect human
health to different extents.
The effect of radiation on a human is known as irradiation (radiation
exposure). During the process the radiation energy is transferred to the cells,
breaking them.
The ionizing radiation dose grows with the increase of duration of radiation
exposure, i.e. the dose accumulates in time.
Human exposure to radiation is a combination of the natural background
radiation of the Earth (cosmic radiation, building materials in soil, natural
radioactive elements in water and air) and man-made radiation sources (in everyday
life — computers, televisions; in industry — nuclear fuel cycle enterprises; in
medicine — X-ray, photorentgenographic film). The medium irradiation dose from
all the natural sources amounts to 200 mR per year and from the man-made sources
— 150–300 mR per year. The overall radiation background accounts for 500 mR
per year.
In the work of E.V. Shevchenko and A.V. Korzhuev on the assessment of the
dose rate of ionization and external radiation exposure it is said that natural
radiation, which humanity continuously over tens of millenia of its existence has
been exposed to, is safe [3]. Therefore in the research we will examine man-made
radiation sources which can be found in everyday life.
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Irradiation may cause all kinds of diseases: infectious complications,
metabolic disorders, malignant tumors and leukemia, infertility, cataract, etc. Most
strongly radiation affects the dividing cells, therefore it is particularly dangerous
for children.
When radiation passes through a human body or when radioactivecontaminated substances get into the body, the energy of waves and particles is
transferred to our tissues, and then to the cells. As a result the atoms and molecules,
which make up a body, are being excited which causes their malfunction and even
death.
Excitation of certain atoms may lead to transformation of a substance into
another or cause biochemical shifts, genetic defects, etc. Radiation affects a body
on the micro level. Affecting certain protein groups in a cell may cause cancer or
genetic mutations transmitted through several generations [5].
Man-made radiation sources, which can be found in our everyday life, are
numerous and various.
Chrome (Cr), which is a heavy silver blue low-level metal, is used as a
component of stainless steel and alloys for decorative and corrosion-resistant
coating.
Medical use of isotopes of radioactive elements for diagnostic purposes and
in treatment also provides widespread geographic distribution of radiation
pollution. For instance, the most applicable is radioactive strontium — Sr90 which
in decay (T=28.4 years) emits beta rays with energy of 0.535 MeV (see betaradiation) [7].
Color televisions (not LCD) during their work emit from 0.5 to 150 mR/h
near the screen (at the distance of 5 cm).
Ceramic and maiolica items are another low-level radiation source in our
everyday life. For creating a specific glaze colour, making ceramic dinnerware and
maiolica vases and dishes artistically valuable, uranium compounds, which always
contain daughter products emitting quite hard beta rays, are used.
Radioactivity can be found in construction activity. About 3% of building
materials have radionuclide concentration over the limit [1].
Using the organs of senses a human cannot detect not only small radiation
doses but also doses dangerous for him. Therefore, it is essential to study the
radioactivity phenomenon and be able to detect it. It is possible to record ionizing
radiation by using portable radiometric instruments (radiation monitors).
Radiometric instruments consist of detectors, where radiation energy is
conversed into electric or other signals, and recorders. Currently there are three
common types of radioactivity detecting instruments: gaseous ionization detectors,
scintillation counters and semiconductor detectors. In this research a gaseous
ionization detector, namely the Geiger-Muller counter (GM), will be used.
13

Table 1.1. Irradiation dose and its effect on a human body
Radiation absorbed
dose, rad

Impact on a human

300-500 rad
(3-5 Gy)

Lethal dose, a half of radiation-exposed people die within
one or two months from the bone marrow involvement.

150-200 rad
(1.5-2 Gy)

Primary radiation sickness (sclerotic process, reproductive
system disorders, cataract, immunological diseases,
cancer). Severity and symptoms of a disease depend on the
radiation dose and type.

100 rad (1 Gy)
30 rad
25 rad (0.25 Gy)
10 rad
(0.1 Gy)
3 rad

Short-time sterilization: fertility loss.
Radiation exposure during stomach X-ray (local).
Justified radiation dose in emergency situations.

Two times higher probability of mutation.
Radiation exposure during dental X-ray.

2 rad
Radiation dose received by staff working with ionizing
(0.02 Gy) per year radiation source.
0,2 rad
(0.002 Gy or
200 mR) per year
0.1 rad
(0.001 Gy)
per year
0.1-0.2 rad
per year
84 uR/h
1 uR

Radiation dose received by workers of industrial
enterprises and facilities dealing with nuclear and radiation
technologies.
Radiation dose received by an average Russian citizen.
Natural background radiation of the Earth.
A flight at the altitude of 8 km.
Watching one hockey game on TV.

The Geiger-Muller counter consists of a metallic tube or a glass tube,
metalized from within, and thin metal fiber tightened along the axis of cylinder.
The fiber serves as the anode, the tube — as the cathode. The tube is filled with the
rarefied gas, in most cases noble gases — argon and neon — are used.
14

The operation of the Geiger counter is based on collision ionization. γquanta, emitted by radioactive isotope, getting on a counter’s walls knock electrons
out of it. The electrons interfering with gas atoms knock electrons out of the atoms
and make positive ions and free electrons. The electrical field between the cathode
and anode accelerates the electrons up to collision ionization energies. Ion
avalanche is produced and the current through the counter rises sharply. At this
time voltage impulse, delivered to the recorder, is formed.
The Geiger-Muller counter is particularly sensitive to medium- and highenergy gamma particles (for example, 32P) giving counting efficiency of 20 percent,
however it is not particularly sensitive to low-energy gamma particles (for
example, from 35S and 14C) giving counting efficiency no greater than 5 percent.
And moreover, it is not very sensitive to low-energy gamma- and x-rays (for
example, from 125I).
Another disadvantage of the Geiger-Muller counter is that it does not allow
to identify the particles and determine the energy. There are no such disadvantages
in later developed scintillation counters.
Experimental detection of a radiation dose
We decided to experimentally verify whether it is possible using a simple
radiation monitor with the Geiger-Muller counter.
In the research we used a radiation monitor SOEKS-01M designed for
measuring the cumulative radiation dose, assessment of background radiation level
and detecting objects and building materials charged by radioactive elements.
The radiation monitor SOEKS-01M estimates the background radiation in
terms of ionizing radiation intensity value taking into account the X-ray radiation.
This instrument measures only gamma-radiation and beta-ray flux.
In order to experimentally estimate the radiation level we went to a building
material store. Building materials contain radioactive substances of uranium and
thorium series and also potassium-40 (according to the Radiation Safety Standards99).
According to the radioactive decay law

where N – number of nuclei,

– half-life.

For potassium isotope the half-life

) = 1.25 billion years = 6.57

•1014 min. Then
, or
nuclei.
Among the measured building materials there were: tiles, red brick, front
brick, wall and ceiling paint, garden soil, cement, clay aggregate, indoor varnish.
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The measurements were taken at the distance of 1–10 cm. The obtained values are
given in Table 1.2.
Table 1.2. Radioactivity of building materials
Building materials
Radiation dose, mcSv/hr
Tiles
0.14
Red brick
0.11
Front brick
0.10
Wall and ceiling paint
0.16
Garden soil
0.15
Cement
0.12
Clay aggregate
0.15
Indoor varnish
0.13
As a result it may be concluded that ionizing radiation of building materials
ranges from 0.1 to 0.2. These doses are not dangerous. However, after all, the more
the exposure time is the greater the radiation dose is, i.e. a dose accumulates in
time.
Background radiation harmful for our health comes from all the radiation
sources mentioned in the work, including building materials. And in order to make
ourselves safe it is necessary to study the radioactivity phenomenon and be able to
detect it.
References
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SECTION II. Information Technology
Povroznik N. G.
Candidate of historical sciences, senior lecturer in modern history of Russia
Perm State National Research University
IDEOLOGY OF THE WEB 2.0 ON SERVICE OF THE HISTORIC
CULTURAL HERITAGE PRESERVATION1
In the modern world the problem of preservation the Historic cultural
heritage is particularly acute. It is connected not only with gradual decay subjects
of antiquity, but also with anthropological factors (such as purposeful destruction
the monuments by extremists in the East). On the other side is need to expand the
access to heritage what can be carried successfully out on the basis of Internet
technologies.
The set of various Internet resources devoted to collecting, storage and
representation subjects of the Historic Cultural Heritage is created. They can be
organized as virtual archives or the museums, may contain different historical
sources (e.g. graphic, written, audio-, video records, etc). The relevant information
systems give ample opportunities for visualization and representation of sources,
include search and analytical tools.
Modern information technologies, such as cloud computing, social network
technologies, the Wiki technology and others which could be joined in ideology of
the Web 2.02 [1], give opportunities to users taking part in development of
information resources, including history-oriented resources. Therefore it is
important to analyse the resources organized by means of the listed technologies, to
search their characteristic and to investigate opportunities for development the
resources.
The idea of expansion access for users to edit resources, to fill and to develop
them is the cornerstone of ideology of the Web 2.0 [2].
Within this article we will offer typology of the history-oriented information
systems founded on the Web 2.0 technologies according to a variety and width of
the user opportunities of development these systems.

1

Research is supported by the Russian Fund for Basic Research, grant No. 13-06-00655.
The term «ideology of the Web 2.0» is used widely among information technology
specialists / McLachlan, S. F. The Utopian fallacy of Web 2.0: community, ideology and
exploitation on the social web. Masters Research thesis, Arts - School of Culture and
Communication, The University of Melbourne. (2011).
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The ideology of the Web 2.0 allows to attract users to editing the existing
collection of historical documents.
Example of information systems of this kind is the FamilySearch [3] project
which was created for the purpose of preservation of sources on family history
subject for studying history of families and expansion opportunities of creation a
family tree. The partnership organizations create the separate project in
FamilySearch directory, place the digitized versions of sources (most of the sources
are connected with genealogy), which texts the authorized users can edit and
index, thereby improving a semantic network of sources, organizing linkage
between records of various sources. That finally allows to create family trees, to
study communications of a personnel, to analyze family history, history of
migrations and other. At this moment the project includes 963 projects from the
different countries of the world. Within this project the user can not only be the
consumer of services, to receive information, but also to improve a resource. For
verification results indexing and editing the tools of inspection are created, and
only after the finishing of inspection (checking) processes the source is published
in information system, becomes part of its semantic network.
Other type of described history-oriented information systems are such
resources which are focused on replenishment by personal sources of users. That,
for example, is the «Immortal Regiment» project ("Bessmertniy Polk") [4] devoted
to participants of the Great Patriotic War. The resource allows users to participate
actively in filling of base information on soldiers, including, to attach photos,
audio-and video records, and also memories of veterans. Thanks to development of
information system it was succeeded to collect the largest electronic collection of
the photos, memoirs of participants of war and other sources which are stored in
personal archives of veterans families .
The third type of the projects organized on the basis of the Web 2.0 are
directed not only on editing a certain circle of the sources which are a project
kernel and on addition of systems with new sources, but also on improvement of
structure of the project. That resource is the research Memory Server project
(DynaDok) [5]. The purpose of creation of the project is a studying collective
memory of the population the Styrian town Weiz. Photos and memoirs of
inhabitants became the sources in the basis for information system DynaDok. The
project provides multitasking attraction of audience to the site. On the one hand,
access to "the memory server" is open for persons interested to fill up source base
of the project – there is a possibility of addition photos or memoirs in information
system. And on the other hand, researchers are attracted for development structure
of the project. Improvement of the project the collective memory is carried out by
authors of the project on the basis of involvement of users to develop questions of
documenting, preservation and the analysis of the Historic Cultural Heritage. So,
18

development of the project assumes further improvement of information system,
expansion of its source basis and geography.
Thus, the allocated three types of the history-oriented information systems
differ on degree of involvement users into development resources process. As the
main types of work providing to the user are the translation of documents on
foreign languages, editing and transcription of the scanned texts, improvement of
technological component (the software, design, databases), involvement of tutors
for work with students, studying of historical materials, moderating and
administration groups of users, blogging and microblogging, marking up images
(photographs, objects of art, etc.), and also participation in development questions
of preservation, documenting and representation of the Historic Cultural Heritage.
The advantage of the information systems organized in line with ideology of
the Web 2.0 is not only possibility of editing sources, marking up, coding, but also
expansion of resource basis at the expense of those materials which are provided by
users from the personal archives, and it involves replenishment funds of the
organizations and establishments of storage the Historic Cultural Heritage. The
considered projects assume usage the standard software, have the intuitive and
clear interface that creates comfortable conditions for the different level of users for
performance of work on development the resources. It is necessary to emphasize
that each resource has professional inspection and administration.
Thus, in complex with ideology the Web 2.0 and its technologies the
information environment allows to develop and deepen the maintenance of
information resources, to supplement resources basis of projects, and also to
promote development of knowledge in the field of preservation and representation
the Historic Cultural Heritage.
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INFORMATION SECURITY IN THE CONTEXT OF RELAXATION
PROCESSES IN THERMODYNAMIC SYSTEMS1
In the article we reviewed the security issues for society in the times of rapid
evolution of the Earth's technosphere. We present the concept of information
processes as relaxation processes phenomena of thermodynamic systems. It is
demonstrated that, from phenomenological thermodynamics perspective, the
emergence of abiological intelligent systems is a natural evolutionary process.
The study of the essence of the information security phenomena leads to
discovery of new approaches to the description of information processes in human
life. First of all, we note that in all the variety of approaches to understanding
information as a scientific, and even more specifically – directly natural
phenomenon, we inevitably realize the connection between the concepts of
"information" and "macrostate physical systems". This happens regardless of
whether we use the immanent approach and perceive the information as "selfsufficient" and "organized in a complicated fashion", or consider it as a
characteristic of the relationship between the texts within intertextual approach to
the meaning of this concept. The fact is that clearing the semantic structure of such
attempts to define the essence of the concept of "information" from the
metaphorical shells, we get the "bottom line" characteristics of reproducible
processes in physical systems. We are accustomed to calling them "states of
systems." In this interpretation of information we analyze semiosis as formation of
sense-making signs is determined by the logic of generation of structures in
physical systems as a result of external influences and synergetic processes.
It is noteworthy that the essence of pre-iconic or non-iconic characteristics of
non-cultural substance like concepts of "life", "instinct", "psyche", "desire" and
"willingness", apparently, can be opened only from the standpoint of macroscale
characteristics of complex physical systems that make up the essence of the
subject-manifestators of these concepts [1].
Returning to semiotics, we note that synergy is an inherent consequence of the
close connection, long-established by physicists [2], of information processes in
systems with thermodynamic processes, characterized by the concept of entropy
[3]. Accordingly, the concept of information applies only if the system has several
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possible states as well as a "certain" uncertainty of actual state. On its turn, this
system must exist in nonequilibrium state [4].
Ultimately, information systems are non-equilibrium systems with stationary
dynamic processes. This non-equilibrium is supported by the energy of the
environment. As it is well known [5], the condition of supporting of steady-state
processes in the system is exporting entropy into the environment.
At equilibrium or stochastic system state, there is minimum information about
it – it lacks semantic characters. Reception, storage and generation of perceived
information in the system are related to the formation of macrostructures, i.e.
inhomogeneities, which are thermodynamic non-equilibrium states at micro level
[6]. In order for information to be retained, such states must be stable with the
possibility of transitions between states. The trajectories of these transitions in the
phase space of the system will inevitably lead to areas of multi-stable states –
attractors corresponding to the modes of information storage [7].
To an outside observer, this process means intention of the system and
segregation ability of the system with respect to the quality of the information – its
"value" for the system [6]. At the same time, for evaluating the value of
information and goal-setting it is needed that the status of the system is dependent
on the value of information. For this, in its turn, the system must be able to perceive
three-dimensional data format including the image of the conditions, mode of
action and the result estimate [8]. This way, reaction appears in the system is the
following format: the state of the system – the image of the result of action – a
course of action – the state of the system. Since the decision of action or non-action
starts to depend on the information stored in the system with the image of the
result, the system acquires indentation, remaining a physical system with no
obvious signs of life in biological sense.
So-called "artificial" information systems in the form of computer systems can
be regarded as complex (in thermodynamic sense) systems with a large number of
meta-stable states. Growing capacity of computing power of these systems leads to
a thermodynamic point of view, an increase of the number of trajectories of
transitions between states and their complexity. With a certain threshold of
complexity in the system structure, the state of which depends on the specific
structure of incoming information, and the system finds signs of intelligent
behavior as the ability to semiotic description of the world and use the model to
predict the results of their actions.
Intellectual properties of lifeless, in biological sense, devices we see in the
form of a functioning modern "knowledge" systems to replace databases. Their way
of dealing with information coming from the outside can be compared with the
work of the central nervous system of higher animals in encryption of sensory
information into a space-time image-sign, fixed in the form of links inside neural
structures.
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For example, in automatic safety systems it is not the streams of incoming
information that get processed, but labels of fragments into which the system
divides the input stream by combinations of features. The content of the fragments
becomes relevant at final stages of processing [9]. In particular, one of such
programs, called Sqrrl, was exhibited in open access for financial and healthcare
organizations that operate with huge amounts of data. "Accumulo", a particularly
complex program used by the National Security Agency of United States assigns
appropriate labels on all information collected from international channels of
communication all over the world. After processing the giant amounts of data, it
transfers the valuable results to CIA, FBI and Pentagon. Information released by a
runaway employee of National Security Agency, Edward Snowden, discloses
technology of total surveillance in real-time for virtually any person on Earth. For
this purpose, more than 700 network servers scattered all across the world are used,
as well as files from millions of surveillance cameras entering telecommunication
channels. An increasing share of these data comes from the countless number of
digital sensors mounted directly in a person's environment – on industrial,
automotive, consumer electronics, apartments and mobile devices. Also a stream of
data from government agencies, scientific, technical and educational organizations
around the world is avalanche growing.
An even more significant leap in the state of human civilization will happen in
the near future, when not only each device or mechanism in the world under is
under control, but also psycho-physiological state of each person.
Gradually, although with speed unseen before, a global, encompassed with
inverse links, a dynamic system is being formed. It incorporates all spontaneously
occurring and "artificial" local and regional systems of transition of matter, energy
and information, including the human society. It is obvious that state of society and
each individual will be determined by the properties of the system.
First of all, an explosive growth of open space data and the possibility of an
avalanche-like increase of processing and analysis of unstructured data in all
formats lead to an increase in threats to human safety. The fact is, in all spheres of
human activity, particularly in the military-technology areas, an individual is
becoming removed from the analysis of Big Data. Hardware and software systems
become more immersed in deep, hidden from a human, connections between
matters unfamiliar to humans. In a short time, as "cloud" technologies evolve,
spontaneously emerging computing structures, with no participation of people, will
open and use such links. Experience, intuition and desires of individuals will
quickly lose value in such conditions. And the ability of Big Data processing
technologies to disclose mediated relations between any objects and phenomena of
nature will destroy the possibility of concealing any information, regardless of
status, position or personal qualities of its owner.
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The results of operations studies of several hundred large U.S. companies
performed by professor at the Oxford Internet Institute Mayer-Schonberger [9] and
colleagues in 2010-2012, show that the analysis and prediction on the basis of Big
Data is becoming a common practice in corporate America. In particular, the
results suggest a direct 5-6% increase in economic performance of companies
applying intelligent analysis of Big Data. Given the relative size of these
companies, the return of investing in Big Data technology is unprecedented. It is
obvious that in the near future there will be an explosive growth in the development
and scope of application of these technologies. It is also evident that with the
advent of Big Data era human involvement in the management of companies will
reduce quickly. Given that at the same time humans will be increasingly removed
from manufacturing operations of hardware and software systems and mechatronic
aggregates, duration of the transition to a desolate economy can be estimated as 2025 years. But it is an "optimistic" option. In reality, due to the fact that
automatically multiplicative mechanisms are taking off, the transition will not be
smooth and widespread, but patchy and avalanche-like, with the collapse of
economic activity in inter-focal economic areas. As a result, human civilization will
face an unprecedented increase in conflict on a global scale. This phase may occur
in the next 15-20 years.
Thus, a small part of humanity, that had time to refocus on scientific and
innovative development model and to create a highly educated society with an
unconditional authority of objective scientific knowledge and competence, can
enter the "technological singularity", to which, according to some researchers [10],
it is rapidly approaching.
In order to develop such fundamental changes society should have a
historically preconditioned organizational experience and "human capital" in the
form of share-threshold highly qualified personnel. For many modern societies the
remaining length of time is not enough, and they will be driven out of the
evolutionary process. Invincibility of the civilization lays in the fundamental
properties of the Earth's shell, evolving as the working fluid in a heat engine, solar
photosphere – Space.
The aim of human activity, as part of the Earth's shell, ultimately, is to
complete the biological phase of evolution of the Earth's shell. Every expression of
human viability and life of an individual or a society, starting with intracellular
biochemical and biophysical processes and ending with the highest forms of
organization of human interaction, aimed at providing the ability to reproduce its
macromolecular structures, dissipating the energy of sunlight with the greatest
possible efficiency on Earth. Biological evolution has implemented all the
dissipative channels, creating all kinds of life forms for reproduction of dissipative
structures [11] in ecosystem biological communities. An intensity of energy
dissipation in these ecosystems is determined by reduced heat biocenotic processes,
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limited by a temperature of existence of aqueous solutions in the liquid state.
Running mechanisms of self-reproduction non-biological dissipative structures,
regardless of the fact that we know them only as a system for processing and
production of information, repeatedly extends temperature range of existence of
effective dissipative systems, with correspondingly much larger value of reduced
heat. Public awareness of the importance of this transition should lead to a radical
revision of values system with rejection of metaphysical and prejudicial notions
about the world order, and alignment of institutions competent examination of
alternative ways of society development. To solve this problem you can also use
methods of pattern recognition [12].
Evolutionary process leaves no time for error correction, including those
arising from errors of scientific approach [13, 14, 15]. The last decades of the
twentieth century and the beginning of the twenty-first held under slogans of
resources and coordinated development. Moreover, the attempts to "hold back" the
development lead to a reduced readiness for real, and much more formidable
hazards than hypothetical resource depletion.
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RECREATIONAL RESOURCES OF THE BELGOROD REGION
FORMROVANII TOURISM POTENTIAL OF THE REGION
Belgorod region has rich possibilities of natural and man-made landscapes,
cultural, historical and natural heritage for the development of various kinds of
leisure and tourism. [1]
In assessing the tourism potential of climatic resources of the Belgorod region
as the main parameter we take the sum of air temperatures above +15 ° C, at which
it becomes possible to exercise all kinds of summer holiday [6].
As a result of studies on ME Komarova (2006), all areas except
Krasnoyaruzhsky, were classified as the most favorable, which allowed to
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characterize the climate of the region under study as moderately comfortable [8, c.
59].
Almost all seasons suitable for those or other types of tourism. Periods
subkomfortnyh and comfortable weather continued to 8-10 months of the year;
uncomfortable weather lasts 3-4 months, significantly limiting the tourist potential
of the region. As health-climatic characteristics: the action of the thermal regime,
the regime of humidity and precipitation - the territory of the Belgorod region
should be attributed to the training influence on the human body, although the trend
of recent years - frequent thaws in winter and rainy weather in the summer slightly reduces the tourist value of the territory [9 , c. 34].
Characteristics of geological resources and relief. The most favorable areas for
tourist and recreational potential relief on a 5-point scale assessment (Petin,
Komarova, 2006) attributed Valuysky, Valuysky, Veydelevsky, Volokonovsky,
Krasnogvardeyskiy,
Alexis,
Krasnensky,
Novooskolskiy,
Chernyansky
administrative regions [8]. Mosaic relief of their territory provides a wide variety of
landscapes and gives the opportunity to develop these types of tourism such as:
health and fitness, hiking, horse riding and skiing. Here there is an alternation of
various forms of relief, which is of considerable interest. For areas with favorable
potential classified Belgorod, Shebekino, Yakauleuski, Korochansky, Guba,
Prokhorovsky, Stary Oskol areas to areas with relatively good potential: Borisov,
Graivoronsky, Krasnojaruzhsky, Rakityansky, Ivnyansky.
The development of these types of tourism possible in these areas, but they are
less favorable due to poor surface ruggedness. Here, the most promising is the
development of bicycle, motorcycle and motor tourism, as well as types of
stationary tourism [7].
Relief and composing his rocks in the Belgorod region are sources attractions
(natural, technological, cultural) and are subject to tour the show [2].
Characteristics of water and hydro resources. Balneological cluster in the
region is represented by seven deposits of mineral underground waters. All mineral
water are of two types: balneological radon water and medical-table water. Radon
waters explored by 4 fields: Volokonovsky, Morkvinskoe, Chernyansky
(Chernyansky district), and Peter the Great (the vicinity of the village of Stary
Oskol district Mound). All deposits are confined to the rocks of the ProterozoicArchean complex. On the composition of these waters are predominantly sodium
chloride type with mineralization 0.5 - 0.8 g / dm3. Medical-table water are
prospected by 3 fields: Maslovopristanskoe-1 and 2-Maslovopristanskoe
(Shebekinsky district) and Belgorod (Belgorod). Two of these fields
(Maslovopristanskoe-1 and Belgorod) are confined to the Lower Carboniferous
limestone aquifer, belong to the sodium chloride type with mineralization about 4.5
g / dm3.
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Water-recreation cluster. It combines the river Oskol, Seversky Donets,
Vorskla, Quiet Pine Nezhegol, Stary Oskol, Belgorod and reservoirs. Water bodies
define the recreational value of any territory, is an important factor affecting the
prospects of the formation and development of tourist and recreational complex.
On the coast of the Belgorod reservoir operates 14 leisure facilities, including 8
with a year-round operation, 6 work in the summer as a camp. In institutions a
holiday in the summer can relax at the same time in 1000, and year-round
recreation facilities - 800 persons. During the year, on the coast of the Belgorod
reservoir can enjoy more than 37 thousand people, which is only 9.3% of the total
population of the city of Belgorod. It is widely used for recreational purposes Coast
Oskol reservoir, where the recreation and tourist campsites district and regional
subordination. On the other reservoirs of the Belgorod region almost all kinds of
recreation (swimming and relaxation at a reservoir in the summer, winter and
summer fishing). Rivers, lakes, reservoirs and ponds are important sightseeing
objects. The most interesting and informative water objects for tourists and
sightseers are river Oskol, Seversky Donets, Vorskla, Quiet Pine where their banks
preserved monuments of architecture, archeology, history and nature. Rivers of the
Belgorod region are widely used for the development of water tourism. [11]
Characteristics of biological resources. Plant resources of the region there are
1284 species and determined traits of northern forest. It is characterized by the
alternation of woods (oaks) and steppe grasslands. Wooded area is 9.8%. More than
800 hectares of forests are protected areas, as there are rare species of plants and
live animals listed in the Red Book [9, p. 55].
Flora and fauna of the region determine the diversity of tourist and
recreational activities associated with them. The vegetation determines the aesthetic
value of the area. The species and species for the most attractive Central Russian
birch, the mighty pine forests, mixed grass and feather-grass steppe grasslands. [4]
Natural heritage and ecotourism potential. In the Belgorod region area of
protected areas (PAs) has reached 51,074 hectares, which is 1.9% of its territory.
Protected areas of regional significance are made up of 210 reserves a total area of
34498 hectares, 13 therapeutic areas area of 328 hectares, 138 natural monuments
with a total area of 96 hectares, 2 nature parks area of 12,000 hectares,
dendrological park and 1 botanical garden of 82 hectares, the remaining 2131
hectares are Lots reserve "Belogorye" with federal status.
On the territory of the Belgorod region are rare reserves, contributing to the
development of ecotourism. The largest nature reserve in the area is a nature
reserve "Belogorye". The reserve "Belogorye" consists of 5 separate sections
(clusters) located in Borisov, Gubkinsky and Novooskolskiy District of the
Belgorod region, the total area of 2131 hectares. "Forest on the Vorskla", Borisov
district - 1038 hectares, "Ostrasevy ravines," Borisov area - 90 hectares, "Walls
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Izgorya" Novooskolskiy area - 267 hectares, "Yamskaya Steppe", Gubkin area 566 hectares, "Bald Mountain" Gubkinsky area - 170 hectares.
Thus, in the Belgorod region has the necessary natural resource potential for
the development of ecological tourism.
Cultural heritage and cultural-historical potential. Belgorod region has a rich
historical and cultural heritage [5].
The most famous monuments are: the manor Yusupov with preserved house
and park with a system of cascading ponds middle of the XIX century in
Rakityansky area, manor Stankevich "Uderovka" to park the first half of the XIX
century in Alexeyevskoye area settlement Croats "Golovchino" the park middle of
the XIX century Graivoronsky District, estate "Bogoslovka" to the park mid-XIX
century, the manor "Arkhangelsk" to the park late XIX century Gubkinsky area
Volkonskiis manor with linden alley, fruit garden in Yakovlevsky region [6].
The region is Holkovsky Holy Trinity Monastery underground. It is unique in
layout and architecture - along with caves, he takes the first terrace of one of the
chalky hills Zhёstovyh mountains. The objects of religious tourism are also the St.
Nicholas Church in Rakitnoe, built in 1832 by Prince Boris Yusupov; Tikhvin Icon
of the Blessed Virgin Mary, which is kept in St Michael's church n. Borisovka;
Spiritual and educational center in the name of Saint Joasaph in Graivoron [10].
The largest number of monuments located in Stary Oskol, Belgorod and
Graivoronsky District area. The group with average security monuments up Alexis,
Valuysky, Volokonovsky, Krasnogvardeyskiy, Novooskolskiy areas. On the
territory of the Belgorod region there are numerous monuments of military glory.
The most famous of them Belgorod State Historical and Art Museum-diorama
"Battle of Kursk. Belgorod direction, "memorial complex" Kursk "State Military
History Museum" Prokhorovka field ".
Belgorod region has a significant cultural and historical potential, but the
distribution of cultural and historical resources of the region is extremely uneven.
Thus, the Belgorod region has significant tourism and recreational potential and
recreational resources of the Belgorod region represents a complex system for the
development of tourism in the region. The tourist infrastructure is also favorable
and convenient for the tourist sector of the Belgorod region.
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ELECTRIC CALCULATION OF MODES
OF ELECTRIC ARC FURNACE
Electric arc furnace (EAF ) are used for the smelting of special and quality
steel, followed by redistribution in rolling chains, as well as for mold casting.
The conversion of electrical energy into heat in the DSP by using an electric
arc.
Electric arc furnace (Figure 1) consists of a steel casing 1 having a
cylindrical, flared or stepped shape. Inside the shell is the refractory lining 2.
Above the furnace shell is lined furnace roof 3, which passed through the movable
electrode 4. To ignite the arc electrodes dipped first into contact with the material is
melted and then slightly increased to drive the arc 6. In the process of melting, the
electrodes are moved to using the lifting mechanism of the electrodes 5. Загрузку
печи производят через рабочее загрузочное окно 7 или при снятом и
отодвинутом своде.
To perform all technological operations EAF furnace is provided with the tilt
mechanism 10, lifting and removing vault moving electrode 5. They may be
electromechanical or hydraulic actuator. The electrodes are fixed in special
Electrode 11 associated with the mechanism for moving the electrodes. Electrode
current is applied to the package by a water-cooled copper bars or tubes of the
furnace transformer. The number of electrodes is usually a multiple of three, which
corresponds to the number of phases of the mains supply [1].

30

Figure 1 - The construction of the electric arc furnace
We make electric arc furnace calculation:
1. Initial data [2].
Short-circuit capacity of the system:
= 300 MVA;
System voltage
= 10 kV;
Power furnace transformer Пт = 2.8 MVA;
The length of the power line L = 3 km;
Voltage higher stage of the furnace transformer
= 260 W;
-4
The resistance of the transformer
= 2 ∙ 10 Om;
The inductive reactance of the transformer
= 14 ∙ 10-4 Om;
-4
The resistance of the short network
= 8 ∙ 10 Om;
The inductive reactance network short
= 30 ∙ 10-4 Om;
The specific theoretical energy consumption
= 340 kW ∙ h / t.
2. Preparation of single-line diagram power DSP and equivalent circuit.
Based on initial data form the single-line diagram of power DSP and an
equivalent circuit using [5], which should be taken into account:
Active and reactive resistance short network;
Active and reactive resistance FET;
The inductive reactance current limiting reactor;
The inductive reactance aerial line, for which the power from the tire factory
district substation or CHP (A) to the tire distribution point (Б) connected to the
furnace transformer;
The inductive reactance of
tires substation A.
Active resistance of the reactor, the overhead line system, the influence of
the magnetizing current FET to simplify the calculation can be neglected.
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Resistance elements PT primary circuit (reactor overhead line system) are
shown in the equivalent circuit as given to the secondary voltage
( ,
,
). The resistance of the arc take an active and purely linear, its magnitude
depends on the length of the arc at the given other parameters scheme, so the
replacement scheme should be represented variable active resistance, changing
from
at EKZ to
in the twentieth.

Figure 2 - Single-line diagram of power DSP and equivalent circuit

2. Defining the parameters of the equivalent circuit.
2.1 Inductive resistance of the system and the aerial line:
Om;

(1)
Om;

(2)

Om;

(3)

Where
- Resistivity OL.
Ом / км.
After reduction of the secondary voltage
:

Om;
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(4)

.

(5)

2.2. The inductive reactance of the reactor is determined by the condition
need current limiting COPIES. Calculation of current is conducted at EKZ

.

А;

(6)

Om;

(7)
(8)

Om;
Initially, we define the current
the resistance of the reactor
;
Allowable:

without reactor, substituting the value of

А;
А;

(9)
(10)

Since
in the network requires the installation of the reactor.
Calculated inductive reactance of the reactor reduced to ф , determined from the
condition limitations EKZ to a value
:
Р Рас

ф

Om;
(11)
To select the reactor should determine its calculated resistance with respect
to the circuit HV:
Om;
(12)
Р Рас
Р Рас
From the directory [2] choose reactor RB 10-630-2 UZ with nominal
inductive reactance
om and are connected in series to one group of 6
reactors. The total resistance of the group of reactors will be: Р
om;
The resistance of the selected reactor is shown to the secondary voltage of
the PT:
Р
Om;
(13)
Р
Substituting the value obtained Р to refine the formula the provided total
inductive reactance , and then finally determine the current EKZ
Om;
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(14)

А;

(15)

Now, the value
does not exceed
. The values obtained
and
use for further calculation of the electrical characteristics of the CPD.
3. Determination of the voltage fluctuations on the tire supply substations
and switchgear.
If we neglect the resistances in the power DSP, the amount of voltage
fluctuations in the i-th point in the network:
For tire distribution point А:
Пт

А

%

(16)

%

(17)

For tire distribution point B:
Б

Пт

According to [3], the voltage fluctuation
admitted at an oscillation
frequency less than one hour,
admitted to more than 10
oscillations per hour. Otherwise U% should be less than 1.5 %. For chipboard the
oscillation frequency reaches several per second, so the value U% should not
exceed 1.5% of the permissible value of voltage fluctuations:
Since
, the measures should be carried out to
Б
reduce the voltage fluctuations:
• Connect synchronous compensator to tires RU;
• Connect synchronous compensator to tires RU in conjunction with a buffer
reactor included in the power supply circuit switchgear;
• The use of additional reactance as a double and single reactor;
• The use of high-voltage FET;
• Separation of power bus PB and the rest of the load;
• Use deep entry for an individual supply particleboard;
• Transferring the connection point DSP at the center of power with a higher
short-circuit power;
• The use of a longitudinal capacitive compensation of the overhead line.
4. Construction and electrical performance DSP.
Calculation of the electrical characteristics is performed using the
expressions:
Пол

, W;

ф
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(18)

, W;
Пот , W;

Пот
Акт

Пол
Пол

Э

(19)
(20)
(21)

;

Акт
Акт
ф

;

(22)

4. Construction and electrical performance DSP.
The calculation of the electrical characteristics of calculations were
performed for several values in the range of zero to . After calculating the
electrical characteristics define the power of heat loss chipboard according to [4]
carried out with the help of expressions:
(23)

Тп

Power of heat loss Тп take constant throughout the range of . With the
help of software package Mathcad determine the maximum value of
using the Maximize.
W;

Тп

(24)

Performance calculate similarly by using expressions:
Пол

Тп

Теор

Р
Ф

, т / ч;

(25)

, ч / т;

(26)

Акт

(27)

, W ∙ ч / т;
Теор

П

Э

Тепл

The results are summarized in Table 1.
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Ф

;

(28)

Table 1
The calculation results of electrical performance
,

,т/ч

,
МВт

кВт

,
МВт

0,631

1,998

0,633

0,997

0,995

1,239

7,991

1,247

0,994

1,804

17,98

1,822

2,302

31,964

2,707

,ч/
т

,
кВт ∙ ч
/т

1,585

0,631

399,681 0,851

0,98

3,373

0,296

369,815 0,919

0,99

0,954

5,033

0,199

361,967 0,939

2,334

,0986

0,917

6,498

0,154

359,166 0,947

49,944

2,757

0,982

0,866

7,689

0,13

358,536 0,948

2,984

71,919

3,056

0,976

0,8

8,505

0,118

359,341 0,946

3,086

97,89

3,183

0,969

0,714

8,803

0,114

361,636 0,94

2,93

127,856 3,058

0,958

0,601

8,346

0,12

366,412 0,928

2,34

161,818 2,502

0,935

0,437

6,611

0,151

378,477 0,898

0

199,775 0,2

0

0,031

-0,27

-3,67

-733,74

-0,46

According to Table 1, we construct graphs electrical (fig. 3) and working
(Fig. 4) the characteristics of the electric arc furnace.

Figure 3 - Electrical characteristics Particleboard
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Fig. 2 Enter the following designations:
—
—
—
—
—

Figure 4 - Performance DSP
Fig. 3 the following notation:
—
—
—
—
5. Determination of the optimal limits of operation.
Based on the data determined using [6]:
Maximum efficiency
and the corresponding minimum specific
consumption of electrical energy
observed at a current:
А,
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(29)

.
Maximum capacity g corresponds to the maximum of available capacity on
the arc with the current Пол :
А,
(30)
т / ч;
The range of optimum DSP modes:
.
П
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THE CHANGE IN THE QUALITATIVE COMPOSITION
OF AMINO ACIDS DURING THE CONTACT WITH YEAST BIOMASS
Lees aging is a technological method that enriches the wine with compounds
of yeast autolysis, provides enzymatic processes with yeast enzymes in the wine
and allows to create specific organoleptic characteristics. The lees-aged wine
enhance with enzymes, amino acids, vitamins and other biologically active
substances of the yeast cell, which accelerate the process of aging and improve the
wine quality. Enzymatic processes within the cells have a significant impact on the
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composition and quantity of wine. They are catalyzed by enzymes located in
separate organelles of yeast cell, which is in contact with the wine.
The researches on the release of amino acids from wine yeast after
fermentation and the forming of wine were made by N. Sisakyan and E. Bezinger.
They identified 12 amino acids by paper chromatography. There were identified
alanine, valine, glycine, serine, threonine, aspartic and glutamic acid. Similar work
has been carried out by E. Peynaud and S. Lafon-Lafurkard and also by C. Hennig
[1].
However, uncontrolled conduct of such technical operations as a lees aging
can cause hydrogen sulfide due to the transition of sulfur-containing amino acids
from cells into the wine such as cystine, cysteine, and others. Lees absorb oxygen,
so lees aging prevents unwanted oxidation of the wine. If the lees are left unstirred
and gobble up all the oxygen there is a risk of reduction and the formation of
unwanted reductive compounds such as hydrogen sulfide and mercaptans.
In this regard European countries use batonnage. Batonnage is the French
term for stirring the settled lees from the bottom of the barrel back into the wine.
These compounds are detrimental to wine quality. Hydrogen sulfide smells of
rotten egg or rotten garlic, and mercaptans smell of burnt rubber or cooked
cabbage.
The purpose of batonnage:
• reduce the amount of reductive aromas;
• assist the release of such substances as yeast polysaccharides
(polysaccharides contribute a roundness and volume to the palate), amino acids
(which can act as flavour precursors, possibly enhancing flavour complexity) and
esters () into the wine;
• impart a creamy, viscous mouthfeel, and maintain the formation of more
complex flavor and better length;
• help integrate wood/oak characters and re-expose wine to the wood/oak
surface in the case of barrels;
• promote secondary reactions (oxidative stirring) [2].
In Russia domestic companies use batonnage but companies’ laboratories do
not have sufficient technical equipment for qualitative control of batonnage and, in
particular, the transfer of amino acids. In this regard, the aim of the research is to
establish the dynamics of the transition of amino acids in a contact with yeast
biomass of a white table wine.
The objects of research were white table wines produced using wine yeast
species Saccharomyces vini, strains Rkatsiteli 6, Pino 14, and Kakhuri 7.
The mass concentrations of the amino acids were determined by liquid
chromatography (HPLC) on the instrument «Agilent Technologies».
White table wines were made by fermentation of grape must with wine yeast
strains Rkatsiteli 6, Pino 14, and Kakhuri 7. The wine was in a contact with yeast
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biomass for 6 months with a single and a double stirring. The stirring was carried
out in industrial conditions with a mechanical stirrer (800 rev / min).
The data showed (Table 1) that the amount of amino acids which are secreted
from the yeast cell depends on the yeast strain and stirring the lees.
Table 1
Isolation of amino acids into the wine during the process of lees aging
Duration
of lees
aging
1 month
2 months

Rkatsiteli 6

Glu, Pro, Met, Arg,
Lys, Asp, Thr
Glu, Pro, Met, Arg,
Lys, Asp, Thr, Phe,
Tyr, Ala, Val, Ser,
i Leu, Leu

1 month

Glu, Pro, Met, Arg,
Ser, Lys, Asp, Thr

2 months

Glu, Pro, Met, Arg,
Ser, Lys, Asp, Thr,
Tyr, Ala, Val, Leu,
Phe, Try, Cys i Leu

Pino 14

Kakhuri 7

Without stirring
Glu, Pro, Leu, Asp, Glu, Pro, His, Ser,
Met, Lys, Thr
Met, Thr, Tir, Cys
Glu, Pro, His, Met, Glu, Pro, His, Asp,
Asp, Arg, Lys, Thr, Arg, Cys, Leu, Lys,
Tyr, Ala, Val, Ser, Thr, Tyr, Ala, Ser,
Phe, Cys, i Leu
Val, Trр, Met, i Leu
Single stirring
Glu, Pro, His, Asp, Glu, Pro, His, Ser, Thr,
Met, Lys, Thr. Ser, Tir, Cys, Try
Cys
Glu, Pro, His, Met, Glu, Pro, His, Asp, Arg,
Asp, Arg, Lys, Leu, Cys, Leu, Lys, Thr, Tyr,
Thr, Tyr, Ala, Val, Ala, Ser, Val, Try, i
Ser, Phe, Cys, i Leu
Leu, Met

In the sample of wine aged on the lees for 1 month without stirring 7-8
amino acids pass into the wine. In the samples of wine being aged on the lees for 2
months, were found 14 to 17 amino acids, depending on the yeast strain.
Other researches showed that the yeast actively secreted amino acids from
the cells during the stirring. On the 1st month of aging on the lees in the wine
produced using strain Rkatsiteli 6 discovered serine, in the wine produced using
strain Pino 14 – histidine, serine and cysteine which were absent in variants without
stirring. In the wine produced using strain Kakhuri 7 found tryptophan.
Analyzing the qualitative composition of amino acids in a contact with yeast
biomass during 2 months we can note the following:
- for the strain Rkatsiteli 6: stirring the lees promotes the secretion
tryptophan and cysteine from the cells into the wine, which were not identified in a
variant without stirring;
- for the strain Pinot 14, there was identified leucine during the stirring,
absent in the variant without stirring.
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- for the strain Kakhuri 7: we had received identical qualitative composition
of amino acids in both variants (with and without stirring).
In this way, the obtained results showed that qualitative composition of
amino acids during batonnage varies depending on yeast strains, duration of wine
contact with a yeast cells biomass and the presence of stirring.
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A DEVICE FOR REMOVING MOISTURE FROM BREWER'S GRAINS
To increase the productivity of livestock and poultry is one of the main tasks
of animal husbandry, and to cope with it means to use new types of feed and to
introduce advanced resource-saving machines and technologies for producing highquality feeds [1].
One solution to this problem is to use highly concentrated feed (brewer's
grains) in animals’ diet, and, thus, to recover brewer's grains as breweries often get
rid of food of high nutritional value because of continuous production.
Brewer's grains are a waste product of the brewing industry. It is a residue
that remains after brewing and removing the barley wort, i.e. a suspension
(mixture) consisting of water (liquid) and the sediment (kernel particles and grain
shells).
However, brewer's grain has a number of shortcomings, namely the short
shelf life of its raw material (not more than 24 hours), as well as the incomplete
assimilability of some of its ingredients by cattle.
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The first shortcoming can be amended with moisture removal from brewer's
grains with the following drying and pressing to store the resulting dry food for a
long time.
To remove moisture or separate inhomogeneous systems the centrifugation
method is used: a heterogeneous system consisting of two or more phases, i.e.
suspension (liquid – solid), is exposed to a centrifugal force field.
Centrifugation processes are among the most complex technological processes
and centrifuges are considered to be complex technological devices. Not all the issues
and problems concerning the theory of centrifuges have been worked out and receive
adequate attention. Ii is not always possible to predict precisely the separation process
of inhomogeneous systems in centrifuges. [2]
The investigations [2-4] and others have showed that the time the suspension is
in an operating unit and the nature of the solid fraction (sediment) motion in filter
centrifuges have a great impact on the output and operation quality of plant.
Sedimentation and filtration processes may be passive and take place due to the
gravity force or fluid differences before and behind the filtration partition. A greater
effect of the separation process can be achieved when changing the porosity and the
thickness of the sediment layer on the wall of the perforated rotor. This process can be
intensified by using additional forces, for example, in centrifuges and other devices
with an operating unit. Such conditions can be obtained when the rotor simultaneously
carries out rotary and vibratory motions [4].
Centrifuge rotor vibration effects on the suspension make it possible to
decrease the friction angle, with other conditions being equal, that allows
minimizing the size of the rotor of the machine, and consequently the metal
content. Axially and torsionally vibrating centrifuges with rotors shaped as a
cylinder and a cone have widespread application. They are simple, compact and
easy to produce.
Their technological and technical specifications are quite universal, but at the
same time it should be noted that the sediment locating on the perforated rotor
surface is under great pressure which leads to its compacting and as a result
clogging of the rotor surface perforations and working surface wearing.
Due to the stated above advantages of filter units that use vibration and the
prospects of the method of suspension fractionating it is necessary to continue their
furth Centrifugal paddle screens with blades or a disc with blades as operating units
are rarely used. These structures are used mainly in coal and starch industries and
scarcely in agriculture because of their specific rotors.
Constructions of this machine type are more universal than the above
mentioned centrifuges as changes of their curvature radius and regulation of their
blades on the disc make it possible to control the depth and the descending speed of
the sediment and to affect the filtration process, without any size changes of the
centrifuge itself [3].
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Vibration in this case leads to further speed increasing of moisture removal,
and therefore to shortening the process time and improving the quality of the
centrifuged material.
P. I. Leontiev and A. I. Darhanov developed an effective filter-type design
that has greater advantages as compared with the existing centrifuges.
However, this device has some disadvantages and they are to be noted:
insufficient hours of continuous rotor operation due to clogging of the perforated
screens of curved blades with the material and the lack of cleaning during the
operation process, and thereby water generation reducing.
These disadvantages can be eliminated due to reverse rotor movements and
the basic parameters of their optimization.
Thus, we propose the following design improvements. The device for
removing the moisture from brewer’s grains (Fig. 1) consists of the case 6 with the
input 7 and output 8, 9, 10, 11 branch pipes and the radially sectored bottom 20
with the tubes 21 to remove the moisture arranged with a gap and coaxially to the
shaft 4 in the bearing supports 5 with the flexible springs 3 on the supports 2 fixed
on the frame 1 to vibrate axially due to the actuator 23. Inside the case 6 there is the
disc 12 with the holes 13. The disc is coaxially arranged to be rotated by the
actuator 22 and axially vibrated by the actuator 23. The disc has the curved blades
14 with the sectors 15 and the perforated screens 17. Each blade 14 is formed from
the top 18 and the bottom 19 circular sectors, their radial sides are curved inward.
The centres of the sectors 18, 19 are rigidly fixed hard on the opposite sides of the
rectangular plate 16 and the bottom sector 19 of the blade 14 is rigidly fixed on the
disc 12.
Initial brewer’s grains through the input branch pipe 7 of the case 6 is fed to
the disc 12 with curved blades 14 being rotated with the actuator 22 and axially
being vibrated with the actuator 23. Due to the centrifugal force the brewer’s grains
move along the perforated screens 17, the curved blades 14 from the center to the
rotation periphery of the disc 12. Moisture passes through the perforated screen 17,
getting into the sectors 15 of the curved blade 14 for moisture intake, thrusts into
the partition 16, flows through the holes 13 of the disc 12 onto the radially sectored
bottom 20 and then enters the receiver through the tubes 21. The resulting sediment
due to the centrifugal force, axial vibrations and the amount of incoming brewer’s
grains moves to the rotation periphery of the disk 12 due to the curved blades 14,
and then through the output branch pipes 8, 9 of the case 6 falls into the sediment
receiver.
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Figure 1. A device for removing moisture from brewer's grains
1 – Frame; 2 – Support; 3 – Spring; 4 – Shaft; 5 – Bearing support; 6 – Case; 7 – Input
branch pipes; 8, 9, 10, 11 – Output branch pipes; 12, 13 – Disc with holes; 14 – Blade; 15
– Sectors; 16 – Plate; 17 – Perforated screens; 18, 19 – Top and bottom circular sectors;
20 – Radially sectored bottom; 21 – Tubes; 22, 23 – Actuators

When the moisture removes worse, the device is stopped and the reverse
actuator 22 is activated to rotate the disc 9 with the curved blades 14 in the opposite
direction and the process repeats. This time the second parts of the curved blades
14 operate, and the first parts due to axial vibrations clean from the brewer’s grain
particles, and the sediment is removed through the output branch pipes 10, 11.
The device performance specifications:
Productivity, t/h................................................................................................... 3-4
Specific electricity consumption (kW h)/t ..................................................... 1,4-1,6
Moisture, %
the initial material ................................................................................. 90-92
the resulting material (the sediment) ...................................................... 50-55
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The advanced bladed centrifuge with axial rotor vibrations and reverse
motions leads to the most favorable conditions for moving particles, destroying the
sediment structure, reducing the sediment resistance to filtration and cleaning of the
filter blade surfaces. Thus, the efficiency of separating brewer’s grains into thick
and thin fractions and the service life of the plant increase.
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MANAGED TIME-SHARED HARDWARE TASK SCHEDULER
FOR MULTIPROCESSOR COMPUTING SYSTEMS
Introduction. The main disadvantage of hardware schedulers is that it is
impossible to change the computerized functions of a developed and manufactured
device. This fact limits the implementation area of such schedulers. To provide
flexibility it is necessary to make it possible to customize a scheduler for specific
current tasks in order to get the maximum performance indexes of an operating
system. This is of particular importance for systems on a chip where all the devices
of a multiprocessor computing system (MCS) are centered in one chip. This fact
pretty much dismantles the problem of restricting clock frequency of the devices
due to short internal links and helps to maximize performance as a whole.
Traditional real-time operating systems cause considerable overhead expenses
for performing time-consuming functions of operating systems and, particularly,
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for synchronization of processes connected with scheduling and dispatching since
they are implemented by program method in kernel space using critical sections,
semaphores, monitors, etc [1]. Such methods are well-proven but they require
valuable time for performing system calls. System time expenditure can be
considerably reduced by applying hardware assist for task scheduling
synchronization which will result in the increase of central processing unit (CPU)
utilization, response reduction, reliability and security of a control system.
There are two main methods of building task schedulers in MCS — using
timesharing or using separate space [1]. The research of such systems was carried
out, for instance, in works [2,3]. Here we will examine hardware architecture
implementation in further detail.
Architecture implementation. The suggested method is that the scheduling
and dispatching subsystem are executed as a self-contained hardware device in
MCS. In general there are two methods of connecting a hardware task scheduler to
an interprocessor bus:
1)
as a device, running in memory or I/O device address space, available
to any CPU;
2)
using specific CPU-to-scheduler interface generating additional control
signals not available in mass-produced CPU.
In the first case any CPU can generate a “task request” command for reading
the register contents of the requested task. Communication between a hardware task
scheduler and a CPU can be performed by interruption signals, for instance. A task
scheduler sends an interruption signal to a CPU when an immediate or top target
task is ready to be maintained. After the signal the selected CPU switches to
another task. For this purpose the control is passed to a context switch program
which reads the task identifier from the hardware scheduler, saves the current task
context and goes over to a newly set task. It is an all-in-all approach which allows
to connect a task scheduler to any mass-produced CPU, however the performance
of such hardware and software implementation is low.
Another method is not that versatile since it requires generating additional
control signals not available in mass-produced CPU. This approach is more
efficient and is preferred in specialized MCS, for instance, in systems on a chip. Let
us examine the approach in further detail. The block diagram of a hardware task
scheduler is given in Figure 1. It consists of the following functional units: a queue
control block; a task control block involving schemes of queue management and
task selection management; a process control block; task context memory and a bus
interface block.
The queue control block consists of registers where task identifiers and
process addresses are stored. The operating system performance considerably
depends on the implementation of task queue.
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Figure 1 – Block diagram of a hardware task scheduler
The task control block deals with forming a task queue. It constantly controls
the task queue status using for that purpose two synchronization signals — the
queue is full and the queue is empty, which refer to the familiar semaphore
technique. The task control block functionally involves two schemes — queue
management and task selection management. The second scheme can set on two
selection modes — first in first out (FIFO) or priority queues.
The process control block controls CPU availability and when there is even
one available CPU in the field, the block sets a “CPU available” signal. The
process control block also involves a priority scheme used for unambiguous
selection of one of the priorities for performing a current task.
The task queue block is a set of 64-bit registers. The ID-field (30 bits) of a
task register is the process identifier. This number unambiguously identifies the
process in a hardware scheduler. The PROPRITY-field (8 bits) of a task register is
a priority of the process. The COUNTER-field (16 bits) of a task register is a
counter of the process. The SELPROC-field (10 bits) is used if the software task
47

scheduler implements so-called affinity scheduling when each process is tailored to
a certain CPU. Eight low-order bits of the SELPROC-field set the number of CPU
to which a scheduler should send a task selected for execution. Two high-order bits
indicate the level of binding of the process to the CPU. A distinction is made
between three levels of binding: hard level is when a task must wait for the CPU,
which it is tailored to, even if there are other CPUs available in the system; soft
level is when a task goes to the peripheral available, which it is tailored to, or goes
to any other available CPU. On the third level there is no binding to a CPU at all.
The SELPROC-field can address up to 256 CPUs.
The task selection block sends a task to execution to the available CPU with
implementation of several various scheduling disciplines. This facilitates support of
scheduling algorithms used in interactive (round-robin scheduling, etc), batch
processing (the shortest task first) and real-time systems.
In general, the scheme of operation of hardware and software scheduling and
dispatching subsystem looks like this: a software task scheduler defines a
scheduling discipline and sends the parameter to a hardware scheduler. For
instance, if priority scheduling is chosen, then a software scheduler sets priorities
for each process in a system, however the current task selection out of the list of
those available is performed by a hardware scheduler which in its turn takes into
consideration the priorities set to the processes by a software scheduler.
Conclusion. The model of a hardware task scheduler was described in VHDL
language. The simulation and examination of each of the scheduler blocks
operation was carried out in the WebPack ISE program. The analysis of data,
obtained from the simulation, made it possible to conclude that a hardware task
scheduler can fully perform a number of functions concerning scheduling and
dispatching of tasks in MCS. Hardware implementation of dispatching and
scheduling algorithms is considerably more powerful than software
implementation.
References
1. Таненбаум Э., Бос Х. Современные операционные системы. 4-е
издание, СПб.: Питер, 2015. – 1120 с. ISBN: 978-5-496-01395-6
2. Мартышкин А.И., Бикташев Р.А. Моделирование диспетчеров задач
многопроцессорных систем // Успехи современного естествознания. –
Москва: Академия естествознания, 2012. - № 6. – C. 83-84.
3. Мартышкин А.И., Бикташев Р.А., Востоков Н.Г. Математическое
моделирование диспетчеров задач для систем параллельной обработки на основе
разомкнутых систем массового обслуживания // В мире научных открытий. 2013. №
6.1 (42) (Математика. Механика. Информатика). С. 81–101.

48

1

Nikolaev V.N., 2Litash A.V., 3Zyazev E.V., 4Gainullin E.N.
1
Cand. Sci. (Engineering), Associate Professor; 2post graduate student;
3
post graduate student; 4engineer
South-Ural State Agrarian University,
Department «Livestock Technology and Production Engineering»
AERO-VIBRATION-PULSE MACHINES
FOR PREPARING LOOSE FEED MIXTURES
The combined feed prepared in agricultural enterprises nutritionally valuable
for different age groups of animals is 25-30% cheaper than the purchased one.
Technologies for producing formula feeds and feed mixtures resort to various wellbalanced formulae with the maximum use of available natural resources.
Meanwhile, the mobile formula-feed plants (MFFPs) play an important role in
solving problems of feeding and housing of farm animals and poultry, improving
the quality of the final product and increasing its profitability, as medicines,
enzymes, antibiotics and premixes can be added to any formula feed when it is
necessary [1].
Particular emphasis should be placed upon grinding, dosing and mixing,
since not only the main formula components but also additional ones included even
in small quantities are to be uniformly distributed. Thus, formula feeds and feed
mixtures produced according to progressive technologies in agricultural enterprises
is an urgent task.
Thus, to develop and introduce new high-performance and resource-saving
machines and advanced technologies, with aerodynamics and vibration being
appropriate to use is of primary importance. Despite the complexity of the
processes occurring in the machines, they have a number of advantages when
compared with others.
In this regard, the use of continuously operating vibration and aerodynamic
machines combined into one unit to dose and mix feeds, and high-performance
shredder, the justification and optimization of their main parameters will reduce the
time, the energy and raw material consumption when producing formula feeds and
loose feed mixes of the required quality directly in agricultural enterprises, and
shorten transportation ways.
The rotor-hammer crusher for loose feed [2, 3] (Fig. 1a) consists of the case 1
with a horizontal grinding chamber, the rotor 3 and the actuator 4. The first grinding
stage is formed with the concentrically fixed lower 5 and upper 6 annular protrusions
with radial through grooved channels. Inside the grinding chamber on the cover 15
of the case 1 there is a stationary operating unit, i.e. an annular protrusion 6. The
rotor 3 consists of a drive shaft on which the lower disc 14 is mounted with the fixed
annular protrusions 5 and the acceleration blades 7. On the top of the blades the disk
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13 is mounted. The hinged hammers 8 are at the end of each acceleration blade 7. On
the upper disk 13 the outtake blades 12 are peripherally mounted outside the grinding
chamber ring. The sieve 9 and the grooved decks 10 are peripherally attached to the
case of the grinding chamber. They are removable, modular, compound and have the
form of a series of alternating sections. The sieve 9 and the decks 10 form the
grinding chamber ring. Between the upper disk 13, the sieves 9 and the decks 10
there is a gap m for the smooth rotation of the disk which is less than or equal to the
absolute value of grain grinding. Above the rotor 3 there is the distribution cone 11,
its base diameter is less than the diameter of the inner hole of the upper disc 13. The
case 1 has the cover 15; the hopper 2 and two output branch pipes 16, 17 are also
here. The rotor 3 may rotate both directions (direct and reverse) to ensure a uniform
wearing of crushing elements and removing of the crushed material through different
branch pipes.
The rotor-hammer crusher operates in the following way. Loose material,
such as grain, enters the grinding chamber through the hopper 2 because of the
vacuum due to the operating rotor acceleration blades. In the grinding chamber the
material moves between the annular protrusions 5 and 6 with radial through
grooved channels. Due to the influence of centrifugal forces and vacuum the
material passes the radial through grooved channels of the annular protrusions to be
ground (cut and chipped) when sliding on the edges of the annular protrusions 5
and 6. Then the material is picked up by the acceleration blades 7 with the
hammers 8, and is further ground. Because of the centrifugal force it is dropped
onto the grooved decks 10 and the sieve 9 in the zone of the second stage of
grinding. Here happens the shredding and fracturing of the material due to crushing
hammers 8, the passive desks 10 and the sieve 9. Due to the air flow formed by the
acceleration blades 7 and centrifugal forces the material passes through the holes of
the sieve 9 and to the outtake blades 12. Then, because of the action of the blades
12 the ground material moves into the output branch pipes 16, 17 that are
tangentially mounted to the case 1.
The grinding unit is controlled by a removable section of the sieve 9 formed
with holes in accordance with the desired particle size distribution. Due to the
acceleration blades 7 rotating at a high speed there occurs vacuum in the grinding
chamber to move the material into it through a flexible pipe out of clamps or other
containers.
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b)

c)

d)
Figure 1. Aero-vibration-pulse machines. a) Rotor-hammer crusher; b) Multicomponent
vibratory feeder; c) Vibratory mixer; d) Aerodynamic mixer
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The multicomponent vibratory feeder [4] (Fig. 1b) consists of the box-shaped
case 1 in the form of a wedge with sections rigidly mounted on the frame 2. On the
sloped inner side of the case there are activators 13, and on the outside there is an
eccentric vibration generator with connecting rods 18 of different eccentricities.
The connecting rods are placed on the same shaft 19 in bearing supports 24 and
hinged by pins 14 and plates 23 with brackets 17 to the bottom 20 of each case
section, the bottom is made of an elastic material. The front wall of the case there is
the vertical plate 11 with holes 16 coinciding with the output openings 15 of the
case sections and the guide grooves 12 with moving vertically adjustable shutters
10 and sliders 8 that have the toothed racks 7. The adjustable shutters with cutting
ends are installed in the guide grooves to move vertically and are fixed to the
sliders by clamps 9. The racks of sliders are connected with the gears 3 which are
on the shaft 6 of the hand drive 4. The gear 6 is installed in the bearing supports 5
attached to the case.
The multicomponent vibratory feeder operates in the following way. The
case sections are filled with loose components at a desired ratio. Depending on the
desired ratio of components before the first loading of the hopper the input
openings are adjusted with the shutters 10 that are also regulated in the guide
grooves 12 of the plate 11 up to the desired motion of the clamps 9 in the sliders 8.
The adjustable shutters 10 and the sliders 8 move together in the same guide
grooves 12. The sliders 8 are at the same horizontal level as well as the gears 3 on
the shaft 6 of the hand drive 4. When the electric motor 21 is activated by means of
the flexible transmission 22, there is a torque transmitted to the shaft 19 mounted in
the bearing supports 24. The connecting rods 18 on the shaft 19 have different
eccentricities and cause vibrations of the elastic bottom 20 of each section of the
case 1. The elastic bottom surfaces of the case sections vibrate due to the activators
13. The actuators 13 cause the loose components in the case sections to become
“fluidized”, and especially on the sloped side. The condition “fluidization” doesn’t
lead to the loose material bringing in the case, increasing its flowability and
positively affecting its uniform discharging, and the installation of connecting rods
with different eccentricities also facilitating it. The connecting rods are hinged to
the bottom of each section to adjust vibration parameters: the vibration amplitude
A, m; the vibration frequency ω, sec1- of the elastic bottom of each section due to
the physico-mechanical properties of the material. The shutters 10 are opened
simultaneously with the upward moving of the hand drive 4, which is connected to
the shaft with the gears 3. The gears 3 rotate and lift the toothed rack 7 with the
sliders 8 and the shutters 10 in the guide grooves 12 of the plate 11. The opening
shutters cause a uniformly simultaneous outflow of the loose components from the
case sections 1 through the output holes 16. To close the shutters 10 it is necessary
to lower down the hand drive 4 that has the travel lock.
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The vibratory mixer [5] (Fig. 1c) consists of the cylindrical container 3
elastically mounted on the frame 10 by means of the spring supports 9. The
container case has the loading tube 6 and the unloading tube 11. The shaft 5 with
the mixing elements 4 and 2 is inside the container. On the ends of the shaft the
unbalance exciters 1 are also mounted. The shaft by means of the flexible coupling
7 is connected to the drive station 8.
The vibratory mixer operates in the following way. The shaft 5 is rotated by
the motor 8 by means of the flexible coupling 7. The components to be mixed are
loaded through the loading tube 6. The shaft unbalance rotation causes vibrations of
the container with the shaft along an elliptical trajectory with high accelerations.
These accelerations are so great that the loose material in the container due to
vibrations either separates from the inner surface of the case or contacts with it to
increase the vibration intensity of the loose material. The stirring cylindrical
springs mounted on the shaft 4 are exposed to rotational vibrations from the shaft 5
with the container 3. As a result of this process, the loose material is vibro-boiling
to cause an intense circulation and mixing of its components. The blades 2 mix and
move the material to increase the performance of the mixer. The intense circulation
of the loose material in the vibrating container due to the operating elements leads
to reducing the time necessary for preparing a high-quality mixture as well as the
specific energy intensity of the process and increasing the mixer productivity. The
resulting mixture of the loose material is unloaded from the container through the
unloading tube 11.
The aerodynamic mixer [6] (Fig. 1d) consists of the conical case 1, the cover
2 with the air output boxes 3 attached to the conical case 1 on the larger base. The
cover is a hollow truncated cone with a hole at the top and the inside rounded edges
of the larger base. The mixer also has the mixing chamber 4 mounted over the
cover 2 with the input branch pipes 5 (hinged to the cover 2) for supplying air
together with the mixture components, the motor 6 with the centrifugal fan wheel 7
on its shaft. The wheel consists of two non-parallel discs: the lower horizontal 8
and the upper conical 9 ones with a hole at the top for supplying the material with
the blades 10 as curvilinear chutes. The springs 11 are rigidly fixed to the inner
surface of the curvilinear chutes at one end, the springs are no longer than the fan
wheel and their shape corresponds to the blades. The mixer also has the hollow
cone 12 with an opening at the top and fixed under the centrifugal fan wheel 7 with
its bottom up, and the tube 13 for unloading the loose material.
The aerodynamic mixer operates in the following way. The air with the
suspended separate mixture components simultaneously are inhausted due to the
vacuum caused by the blades 10 of the centrifugal fan wheel 7 via the input branch
pipes 5 hinged to the mixing chamber 4 to cause the material move into the mixing
chamber 4 in different directions. In the chamber 4 the air with suspended separate
mixture components rotates and all the components are mixed. The screw-shaped
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granular mixture flow due to the vacuum and the gravity moves onto the rotating
blades 10 of the centrifugal wheel 7. Here the mixture components are additionally
mixed due to the curved blades 10 and the discs 8, 9 of the fan wheel 7 and the
springs 11. Then the material together with the air is moved onto the curved inside
surface of the cover 2, and then into the conical case 1 where it is separated into the
loose material and the air due to the action of the vortex flow formed by the curved
surface of the cover 2 and centrifugal, frictional and gravity forces. The loose
mixture fills the conical case 1 up to the certain level to be below the hollow cone
12, and release from the conical case 1 through the branch pipe 13. The air enters
the cone 12 and removes through the outlet boxes 3.
To ensure the efficiency of the aerodynamic mixer is necessary to provide
the spacing between the disks 8, 9 on the periphery of the fan wheel 7 is to be
greater than the maximum particle size of the mixed materials for their free
passing. For example, when mixing loose materials and the largest size of all the
mixture components being the size of wheat grains (the length is 6 mm, the width is
2 mm, the thickness is 3 mm), the discs of the fan wheel on the periphery are to be
spaced greater than 6 mm for the wheat grains free passing.
The above characterized machines are used in the following technological
schemes:
1. Rotor-hammer crusher – Multicomponent vibratory feeder – Vibratory
mixer:
Productivity, t/h ................................................................................... до 5
Drive power, kW ...................................................................................... 7
Dosing error, % ..................................................................................... + 2
Mixture uniformity, % ............................................................................ 95
2. Aerodynamic mixer – Rotor-hammer crusher:
Productivity, t/h ................................................................................... до 1
Drive power, kW ................................................................................... 5,5
Dosing error, % ..................................................................................... + 5
Mixture uniformity, % ............................................................................ 95
The technical and economic effect of aero-vibration-pulse machines within a
modular formula feed assembly is achieved due to well coordinated work of its
units for grinding, dosing and mixing to shorten the production time and to reduce
the energy intensity when producing loose mixtures and formula feed in
agricultural enterprises. Moreover it will reduce consumption of material resources
and shorten transportation ways.
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INNOVATIVE TECHNOLOGY OF STALK FODDER SHREDDING
Russia's way out of the economic crisis is impossible without the
implementation of the latest scientific achievements in modern equipment and
development of technologies. Particularly difficult situation is observed in the
agricultural sector where most of the machinery and equipment have become
obsolete [1].
According to the domestic and foreign experts' opinion, feeding animals
amounts to 60 ... 70% of production costs. One of the factors of economic
efficiency of livestock production is to reduce the cost of fodder preparation and
improving its quality. The basis of livestock fodder is roughage. Without
pretreatment it is poorly eaten by animals, and is not absorbed well. In order to
solve this problem and to increase the efficiency of livestock production it is
necessary to justify the most effective technology of fodder preparation and to offer
a specific constructive solution.
Roughage includes hay, straw, chaff, reed, corn stalks, seed husks of a
number of crops and others. These fodders contain large amounts (up to 40%) of
indigestible fiber, that is why they are very tough and poorly eaten by animals
without pretreatment. During fodder preparation it is necessary to take into
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consideration not only their diversity, but various technologies and methods for
their treatment. The methods are divided according to the type of energy which is
expended during the technological process: mechanical, thermal, chemical,
biological and biochemical. All types of treatment of different materials by means
of mechanical exposure to them through the working mechanisms of the machine
are related to the mechanical technology. During the process of mechanical fodder
preparation the most common and important step is shredding. Each type of
shredding is carried out by a certain type of machines which are different in
designing and working process scheme.
While shredding straw and hay the cutting size should be 40...50 mm for
cattle, 30...40 mm for horses and 20...30 mm for sheep. Smaller cutting (the length
of shredding fodder is 5...10 mm) is used for mixing roughage with juicy ones. In
the production of grass meal for pigs and poultry the dried grass is shredded to a
particle size less than 1 mm [2].
A large group of equipment with hammer and pin working bodies is mostly
used for shredding roughage. For receiving shredding fodder of required quality
first of all it is necessary to remember that fodder as a material of plant origin
consists of two structural elements: the skeleton (carcass, fixtures) having elastic
and plastic properties and viscous filler. Therefore, the destruction of such material
is more effective when shredders with cutting-abrasive action are used.
We offer the design of a centrifugal rotary type shredder (Figure 1) which
operates in the following way: the receiving chamber 5 is supplied by raw material,
which is picked up by the blades of delivering impeller 3 and due to the centrifugal
force it is moved to the canals of guide pin-knives 9 of the first stage of shredding,
where fodder, after preliminary compaction, is shredded into predetermined length
with the help of cutting elements 10. Further, the ground material is subjected to
further splitting on the second stage of shredding, followed by aerodynamic
unloading of finished product by vanes 12 [3].
Technological and structural factors as well as physical and mechanical
properties of the crushed material significantly influence the efficiency of the
shredder [2]. Due to the cutting theory given by V.P. Goryachkin, the main
parameters of the technological process are the pressure of the cutting element on
the material and its lateral movement, wherein pinching angle plays an important
role. Pinching angle  is the angle between the edge of the cutting element in the
cutting area and the working edge of anti-cutting element, wherein the ground
material stops its movement and its cutting begins. The critical value of pinching
angle depends on the angles of friction  between the edges of the cutting
elements and the object which is cut. Permissible value of pinching angle is defined
experimentally under different conditions (type of a cutting tool and the sharpness
of its cutting edge, physical and mechanical properties of the material to be
shredded, etc.).
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Fig. 1. The scheme of stalk fodder centrifugal rotary shredder

The design parameters of the working bodies cutting couple of centrifugal
rotary shredder on the first stage of shredding include (Figure 2): β is the angle of
sharpening the cutting element; β1 is the anti-cutting angle of the canal wall; a is
the thickness of the cutting element; is the edge sharpness of the cutting element;
ΔS is the gap between the cutting and anti-cutting elements; z/1 is the canal width at
the outlet; h/ is the canal height; z/2 is the canal width at the inlet, χ is the pinching
angle.

Fig. 2. The design parameters of the cutting couple of stalk fodder centrifugal rotary
shredder on the first stage of shredding
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One of the most important indicators of the finished product quality while
shredding stalk fodder is the cutting length l. It will depend on the amount of
shredding elements and their constructive sizes. The productivity of shredder
depends on the capacity of the first stage of shredding [3,4].
In defining the economic efficiency of the development or implementation of
new technologies and equipment, the comparability of costs with the compared
version should be provided. Shredder of roughage (ИГК-30Б) is considered as a
base version. Results are presented in table 1.
Table 1. Key figures of economic efficiency
Shredder of
Key figures
roughage
(ИГК-30Б)
Productivity (hourly), t/h
2,3
Installed capacity, kW
30
Mass
1700
Specific energy consumption kWh/ t
13,0
Specific quantity of metal, kg / t
739,0

Stalk fodder
shredder
(ИСК)
6,0
30
1700
5,0
283,3

The table shows that the centrifugal rotary shredder of stalk fodder (ИСК)
exceeds some key figures in comparison with the shredder of roughage (ИГК-30Б):
hourly productivity is 2.5 times higher; specific quantity of metal and specific
energy consumption of working process is 2.5 times lower. Energy costs are
reduced by 60%.
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FACTORS OF RISK OF ELECTRICAL HEART INSTABILITY
IN TYPE 2 DIABETES MELLITUS
Microcirculatory injuries and atherosclerotic arterial changes in patients with
Type 2 Diabetes Mellitus (DM 2) cause structural and functional changes of the
myocardium. They involve abnormalities of the electrical heart activity. Coronary
Heart Disease (CHD) is considered to be the main cause of disability among
patients with DM 2, coronary deficiency being diagnosed late in the disease by the
sudden death or circulatory deficiency, caused by its abnormality. Ventricular
arrhythmias are recognized to be the provocation factor of the sudden death.
However ventricular rhythm disturbance (VRD) should be considered as the
immediate cause of the development and progression of chronic heart failure
(CHF).
The research objective is to study the indices of myocardial electrical
instability in diastolic heart failure (DHF) in patients with DM type 2.
The research methods and materials. We observed the group of 86
patients (40 male and 46 female). The average age was 59.3±4.7 years. The
inclusion criteria were Type 2 Diabetes Mellitus, exertional angina of I-III
functional class (FC), left ventricular diastolic dysfunction (DD) with left
ventricular ejection fraction more 50%, the age of a patient should not exceed 65
years. The complex survey included echocardiography, Holter ECG monitoring
(HM ECG), signal-averaged ECG (SA ECG) with assessment of late potentials of
ventricles (LVP), analysis of heart rate variability (HRV) and heart rate turbulence
(HRT), interval dispersion Q-Т (QТd). We had three groups of patients: the first
group(n=36) were patients with abnormal relaxation of left ventricle (LV), the
second group(n=28) included patients with pseudonormal type of LV DD, the third
group consisted of the patients with restrictive type of LV DD. The symptoms of I
FC CHF were disclosed in 24 patients, 35 patients had II FC and 27 patients had
III FC.
The results and discussion. LV DF disorders were more severe in FC
increase: restrictive type of LV DD was recorded in III FC in 63% of cases; we
had 11.4% in II FC and 4.2% in I FC. Abnormal type of relaxation was recorded, in
3.7%, 40% and 87.5% respectively. We discovered pseudonormal type in 33.3%,
48.6% and 8.3% of cases respectively. VRD were recorded in all patients, 59% of
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cases having the combination of various forms of supraventricular arrhythmias.
More severe forms of VRD (premature ventricular contraction of IV-V grades)
were revealed in 27 cases (31.4%), polymorphic premature ventricular contraction
(PVC) was identified in 35 (47.7%) patients, PVC was classified as I grade in 8
cases. The analysis of the indicators of electrical and structural remodeling in
patients with type 2 diabetes with different variants of LV DD allowed us to
establish a definite pattern: LVP and ventricular arrhythmias of high grades were
recorded more often with the increase of degree of diastolic dysfunction, the
increase of repolarization inhomogeneity with the dispersion increase of Q-T
interval was revealed. LVP are the markers of heterogeneity of distribution and
fragmentation of the wavefront of depolarization. 34 (39.5%) patients with type 2
diabetes had pathological parameters of SA ECG: it was 25% in abnormal
relaxation of LV DD, 35.7% in pseudonormal type and 68.2%, p<0.001 in
restrictive type of LV DD. The earlier, pair premature ventricular contractions and
paroxysm of ventricular tachycardia were detected in patients with fragmented
delayed activity more often than in patients without LVP, 22 (64.7%) and 5 (9.6%)
at χ2=7.4, p <0.001, respectively. Having done the correlation analysis, we detected
the connection of the daily duration of the ischemia episodes with filtered complex
HF QRS Dauer HF (r = 0.53, p = 0.01) and with the duration of low amplitude
signals at the end of filtered complex QRS LAH Fd (r = 0.49 p = 0.03).
When studying QTd we observed higher values in patients with VRD of IIIV grades (66.9 ± 5.1 ms) than in patients without VRD (43.8 ± 3.7 ms), p <0.05.
The results of the analysis showed the connection of the dispersion of the interval
Q-T with PVC grades (r = 0.6432, p <0.01) and with the parameters of the SA
ECG: LAH Fd (r = 0.4831, p <0.05) HF QRS-Dauer (r = 0.5744, p <0.05).
Patients with type 2 diabetes had the increase of the degree of diastolic
dysfunction accompanied by increasing vegetal imbalance and increased
sympathetic activity. The excess of the BHC balance of sympathetic type LF/HF
was observed in 52.8% of patients with LV abnormal relaxation in group I, in 82%
of patients with pseudonormal type of LV DD in group II, in 100% of cases in
group III with a restrictive type, p <0.05. Patients from group III had dramatically
reduced indicators BB50, SDNN index, rMSSD. The values reveal the violation of
protective vagal influence on the value of the “threshold of atrial fibrillation” of
heart. Disorders of neurohumoral regulation are diagnosed in restrictive variant of
LV DD, they indicate the increased sympathetic activity (SDNN – 23.6 ± 3.2ms,
LF/HF – 5.43 ± 0.31 standard units, VV50 - 0%).
Frequency registration TO>0% and TS <2.5ms/RR was significantly
dominant in the group with restrictive type of LV DD in comparison with group I
(DD is according to abnormal relaxation type) and group II (pseudonormal type of
DD), p <0.05. We established the relation between the breach of the TCP and the
indicator of changes of left atrium volume r = -0.43 (p = 0.032), left ventricular
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ejection fraction - r = -0.49 (p = 0.03), the end-diastolic volume index - r = 0 51 (p
= 0.02), left ventricular myocardial mass index - r = 0.45 (p = 0.04). The
relationship of TS with BPC parameters is detected: SDNN (r = 0.41, p = 0.02) and
LH/HF (r = 0.332, p = 0.02). Absolute values of TO correlated significantly with
QTd (r = 0.349, p = 0.04).
The assessment of changes in the electrophysiological properties of the
myocardium seems to be an important aspect in the search for the new diagnostic
tests of severity of ischemic myocardial injury in patients with type 2 diabetes. The
validity of these approaches is based on the idea that electrophysiological
alternation of cells and their membranes is associated with remodeling in
conditions of restricted coronary blood flow and is involved in arrhythmogenesis.
That is why we studied the relationship of electrical and structural remodeling with
diastolic left ventricular function in case of violation of carbohydrate metabolism.
The analysis of ventricular late potentials and dispersion of QT interval allow
assessing the arrhythmogenic substrate in type 2 diabetes patients with left
ventricular diastolic dysfunction. Persistent deterioration of LV diastolic function
in the hibernating myocardium is intensified by inhomogeneity of depolarization
and repolarization. The increase of sympathetic influence is reflected on the active
myocardial relaxation and phase structure of diastole in the subsequent violation of
metabolic pathways with degradation of fibroid heart and secondary changes of the
contractile myocardium.
Thus, the myocardium electrical stability and its global contractility are
integral characteristics that determine the functioning of the heart as a selfregulating system. The application of the integrated markers may contribute to the
development of an integrated approach to risk stratification of arrhythmic events in
patients with coronary heart disease.
Literature
1. Cowie M.R. Hospitalization of patients with heart failure: a population–
based study// M.R. Cowie, K.F. Fox, D.A. Wood et al. /Eur Heart J.- 2002.Vol. 23.- P. 877–85.
2. Lee P.W. Left ventricular systolic and diastolic dyssynchrony in coronary
artery disease with preserved ejection fraction/ P.W. Lee, Q. Zhang, G.W.
Yip et al. //Clin Sci (Lond).- 2009.- 116(6):521–529.
3. Tatarchenko I.P. Significance of Arteria Endothelial Dysfunction and
Possibilities of its Correction in Silent Myocardial Ischemia with Diabetes
Mellitus// I.P. Tatarchenko, N.V. Pozdnyakova, O.I. Morozova, A.G.
Mordovina et al. /ISCHEMIC HEART DISEASE. – 2013. - Edited by David
C. Gaze : P. 41-60,

61

SECTION V. Agricultural science
M.V. Shabanov1, A.A. Akatova2
1
Associate Professor, Doctor of Agricultural Sciences,
2
graduate student of the Department of Soil Science and Agricultural Chemistry
Federal State Budgetary Educational Institution of Higher Professional Education
St. Petersburg State Agrarian University, St. Petersburg, Russia
CHANGES IN PHOSPHATE CONTENT OF SOD-PODZOLIC SOILS
AFTER ANTHROPOGENIC UTILIZATION
Due to the critical nature of agriculture, lands of agricultural designation
have been reducing in the nonchernozem belt of the Russian Federation. The soil is
gradually becoming overgrown with natural vegetation and turns into grassland. As
a result, between 1980 and 2012 agricultural enterprises of the Leningrad region
had lost about 160.000 hectares of agricultural land (20%) [1].
After the anthropogenic utilization of soil is finished and natural vegetation
starts to grow over, physical and chemical properties of soil deteriorate.
Overgrowing of former arable land affects the content and forms of phosphorus
reserves.
The objective of this paper is to study the changes in the content and forms
of phosphorus reserves in sod-podzolic soils after their utilization was completed.
The research was carried out on the territories of Boksitogorsky district of
Leningrad region, which geographically is the medium area of southern taiga. The
study focuses on soils at various stages of regradation.
Grassland of 8 years. A former garden, which had been extensively used for
over 50 years to grow potatoes, fertilized by organic manure. After the end of its
utilization the garden began to intensively overgrow with weeds.
Grassland of 18-40 years. Before 1985 the area in focus was cultivated for
silage crops, fertilized with artificial manure. Since 1985 the soil has been used as a
hay-meadow.
Grassland of 50 years. The area had been regularly tilled until 1960. After
the agricultural use was over, it started to overgrow with shrubs and, consequently,
the vegetation was replaced by birch and spruce grove.
We distinguish the following plant associations: coltsfoot herb meadow (8
years); gramineous herb meadow (18-20 years); willow gramineous herb shrub (25
years); willow-birch gramineous herb grove (40 years); sorrel spruce birch grove
(50 years). As the object of comparison we have chosen arable soil (garden), on
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which for several decades potatoes have been continuously cultivated. Natural
manure was applied annually.
The content of phosphoric types in the soil samples was analyzed following
the method of Chang and Jackson, total phosphorus after the combustion of sulfurchlorine mixture colorimetric to molybdenum-acidic ammonium [2].
The research has shown that the total phosphorus content of soil varies in a
narrow range from 0.114% to 0.363% in the upper profile and from 0.078% to
0.200% in the lower part. However, the content and distribution of total phosphorus
in cultivated sod-podzolic soils (tilled) appeared to be approximately equal to the
maximum in agrohumus horizon. In soils of different regradation period and in the
grove soil the total phosphorus is concentrated mainly in sulfur-humus regradation
horizon. At the bottom of the profile its content decreases.
High concentration of phosphorus can be found in cultivated sod-podzolic
soil within 0-25 cm layer, 11.74 t/ha, within 0-50 cm layer, 21.65 t/ha. During the
first decade of regradation the concentration of phosphorus decreases and makes up
to 7.18 t/ha within the 0-25 cm layer, and 16.62 t/ha in the 0-50 cm layer. After 20
and 25 years of regradation the registered concentration of phosphorus was 5.53
and 4.60 t/ha, 11.70 and 10.04 t/ha respectively. In postagrogenic soils after 40
years of regradation it amounted to 3.70 t/ha (0-25cm), and 4.30 t/ha after 50 years
of regradation. However, within in the layer of 0-50cm the amount of phosphorus is
identical and make up to 8.65 t/ha. In grove soil the concentration is minimal
among soils in the focus of the study (0-25cm – 3.50 t/ha, 0-50cm – t/ha).
The lay out of phosphate forms in genetic horizons of arable soil indicate that
all forms are accumulated in the upper layers of the profile. A significant content of
Fe-phosphates was registered in the plowing layer.
All soils, that we researched, contain a rather small amount of phosphate
forms, in regard to the arable soil and depending on their depth the amount
becomes even less. The content of water-soluble phosphate ranges from 3.0 to 37.3
mg/kg, which is from 0.38 to 1.07% of the total phosphorus.
The amount of Al-phosphate is 1.5 times bigger than the amount of Fephosphates and it makes up to 11.5% of the total, with the exception of 20-years
grassland and grove. These types of plant associations are dominated by Fephosphate, 9.0% of the total. Calcium phosphates are present in smaller amounts
and with the increase of the regradation period their number is reduced 30 times
compared to tilled soils.
In the course of the first 10 regradation years as a result of residual effects of
the previous cultivation the contents of Al-phosphates and Fe-phosphates decreases
twice, the amount of Ca-phosphate, 1.5 times. In subsequent years, 20-25, in
consequence of the changes in vegetation the physicochemical properties of the soil
change as well and there is a drastic decrease in all phosphate forms in the range of
20-30% in the arable soil. Within the upcoming years this difference increases.
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Chart. The content and forms of mineral phosphorus compounds in sod-podzolic
medium clay-loam soils
Phosphorus forms, mg/kg
Depth,
Total,
Horizon
Water
AlFeСаcm
mg/kg
soluble
phosphates, phosphates, phosphates,
Р1
Р2
ВЕL

0 – 14
14 – 29
29 – 34

3630,0
3500,0
2000,0

Рw1
Pw2
ВЕL

2 – 23
23 – 34
34 – 47

2320,0
2350,0
2200,0

Рw1
Pw2
BEL

2 – 17
17 – 29
29 – 46

1640,0
1600,0
1440,0

АYpa1
АYpa2
А2В

2 – 14
14 – 29
29 – 44

1340,0
1300,0
1200,0

АYра1
АYра2
EL

2 – 17
17 – 27
27 – 32

1220,0
1120,0
1180,0

АYра1
АYра2
EL

2 – 12
12 – 22
22 – 32

1210,0
1120,0
1090,0

АY
EL
BEL

3 – 13
13 – 34
34 – 48

1140,0
1140,0
780,0

Tilled land
30,3
338,0
37,3
401,0
9,6
54,0
8 years
14,5
197,5
12,9
197,5
6,15
147,5
20 years
7,2
71,0
5,0
45,0
3,8
49,0
25 years
3,7
82,5
4,6
87,5
3,4
113,0
40 years
3,0
97,5
4,2
193,0
4,1
41,0
50 years
3,8
66,8
5,4
178,7
5,1
26,2
Grove
6,15
74,0
4,35
170,0
3,0
171,0

412,5
200,0
106,0

95,5
82,7
34,3

109,0
145,0
78,1

66,2
49,6
25,5

113,0
84,0
56,7

27,6
10,0
5,0

70,0
55,5
72,0

13,3
13,6
8,1

71,3
51,8
27,5

10,0
10,0
7,0

68,7
23,7
19,5

6,2
1,5
2,8

105,0
38,7
58,5

3,25
3,5
7,0

While within the arable and 8-year regradation soil Al-phosphates in the
horizon (P) are evenly distributed, in the soil of 25 and 50 regradation years Alphosphate accumulation was registered at the bottom of the arable layer with a
sharp decrease in the eluvial part.
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The cultivated soil marks a difference in phosphorus content. The arable
horizon is dominated by phosphates of iron, aluminum and calcium, in the eluvial
horizon their amount drops sharply.
Upon the termination of anthropogenic utilization the total content of
phosphorus changes. The concentration of phosphorus in the former arable horizon
drastically reduces.
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SECTION VI. Veterinary science
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Vitebsk, Republic of Belarus
THE OPTIMAL SELECTION SCHEMES OF APPLING POBIOTIC
«BACINIL» FOR IMMUNIZATION OF CALVES AGAINST RINGWORMS
Introduction:
One of the ways to enhance the anti-infective protection in the organism, is
the activation of the innate immune system. Its’ function is non-specific, realized
through: mechanical protection (skin, mucous membranes); also phagocytosis by
the destruction of infected cells (complement, natural killer cells); as well as
secretion of cytokines (interferon, interleukins); and more over the synthesis of
antimicrobial peptides, chemokines, etc. All the cellular and hormonal factors of
non-specific resistance are involved as effecter mechanism in the development for
acquired immunity. Immunotropic drugs from microbial origins containing
microbial cells can be applied for activation of the immune system. Similar to,
lysates or partially purified cellular components (lypopolysaccharides,
peptidoglycans), or biologically active fragments obtained by directed synthesis,
65

(muramyl dipeptide, glucosamine muramyl dipeptide). In this regard, according to
Vorobeichikova E. V. and others [2], specific attention is acquired on the use of
complex probiotic preparation drugs containing microbial metabolites. These
substances increase the activity of the normal micro-flora in the intestine and
macrophage system of the body organism, which leads to the activation of
nonspecific immunity [1, 3].
The aim of the research is to study the effect of veterinary probiotic drug
"Bacinil" on the immune response of calves, by vaccination dry-live vaccine
against ringworms of cattle and the selection of optimal use schemes.
Materials and Methods Research:
In the experiment, we have studied 3 groups of black-motley breed calves at
an age of 20 days and, live weight around 25-40 kg, owned by SF "Clivsi" PMC
"Obldorstroi" district of Liozno, Vitebsk region Republic of Belarus.
-1st group of calves (10 animals): Throughout vaccination period against
ringworms, calves were orally given "Bacinil" following 2 days for 10 ml/animal.
-2nd group of calves (10 animals): "Bacinil" was given 10 ml per animal
before 3 days of vaccination against ringworms.
-3rd group of calves (10 animals): Administered only a dry-live vaccine
against ringworms of cattle, "Belvitunifarm" production.
The probiotic "Bacinil" is a liquid cellular compound based on metabolic
product of spore-forming bacteria Bacillus subtilis BIM B-454 D, obtained by,
submerged bacterial cultivation and subsequent cells and spores separation. We
took blood and faeces samples prior to immunization, similarly, on the 10 th day
after the 1st vaccination, and 30th day after the 2nd vaccination have been examined
hematological and biochemical parameters with an "MEK-6450 K" analyzer
spectrum and EURO Laser in Sri PVM and B"EE"BSAVM, as well as determining
bactericidal (BACK), lysozyme (LACK), and phagocyte activity of blood serum.
Moreover, using known methods for determining anti-ringworm agglutinin titers.
The Research Results and Discussion:
The content of protein spectrum and immunoglobulins in the blood of
animals have major diagnostic and prognostic values, which reflect intensive levels
of metabolic processes with levels of non-specific resistance in the organism.
During the study, total protein content showed significant increase in calves
in all groups by immunization calves against ringworms. Thus, the total protein
content was higher in animals applied with "Bacinil", than in control group
(P≤0.05). Protein levels of the 1st group were 48,90±3.60 g/l, and after 10 days
from the experiment with in applying "Bacinil" were 65,02±3.80 g/l and on the
30th day – 66,77±1.40 g/l; and in the 2nd group were observed at 41.9at 8.60 g/l,
61,912.10 g/l 62,82 0.90 g/L respectively. With respect to the 3rd group, animals
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vaccinated by dry-live vaccine without the probiotic, were shown respectively, –
44,105,00 g/l; 58,133.60 g/l; 60,382.70 g/L.
By analyzing protein fraction levels of serum, had noted albumin contents
during the experiment were slightly low in the 1st and 2nd group, than before the
experiment, showing respectively 48.805.6 and 46.96.30 g/l. After 10 days of
vaccination by "Bacinil", experiment results showed 46,501.20 and 43.807.50 g/l
respectively; and on the 30th day – 40,702.20 and 41.101.90 g/l and at last
control results – 47,102,90 g/l; 44,901.20 g/l; 43,603,70 g/l were observed.
The α-globulin levels in blood serum, were increased and ranged respectively
in the 1st 19,581.40 g/l, 19,820.70 g/l 22,141.00 g/l; the 2nd 15.680.03 g/l,
18,701,30 g/l, 21,530.30 g/l and the 3rd 15.340.5 g/l, 16,662.1 g/l, 21,30.7
g/L. The increase of α2-globulin in contrast to α1-globulin fractions, in all groups
were insignificantly (P>0.05). Calves, of 1st group show levels at 11,100.20 g/l,
12,680.70 g/l, 12,640.70 g/l ; the 2nd 10.930.10 g/l, 13.440.50 g/l, 12.480.50
g/l; and 3rd 10,690.40 g/l, 11,780.10 g/l, 12,40.40 g/L.
The studies showed an increase of β- and γ-globulin fractions of protein
serum (P≤0.05). In the beginning, the levels of 1st experimented group were
registered at 15,230.70 g/l, 18,00 0.90 g/l, the 2nd at 14.280.90 g/l, 14,80.90
g/l, and the control group – 13,110.80 g/l, 16.00.70 g/l respectively, by the 30th
day, results were in 1st 17.520.50 g/l, 24.751.20 g/l; 16,360.80 g/l, in the 2nd
21,551.70 g/l , 15,440.80 g/l, and 19,681,90 g/l, respectively.
Therefore, the observed change in protein spectrum of blood in calves
revealed a positive influence of immunocorrection with "Bacinil" on the immune
status of animals. We observed a significant change in animals that were orally
vaccinated by "Bacinil” during the required vaccination against ringworms.
As a result in studying "Bacinil" influence, induced nonspecific immunity, in
st
the 1 , 2nd and 3rd groups of the experiment were respectively, Leukocyte levels at
9,05±0,43, 9,051,60, 7,87±0,56 109/l; Erythrocyte levels at 4,12±0,24, 4,220,90,
4,83±0,12 1012/l; hematocrit levels at 27,90±1,20, 27.904.90, 18,50±2,30 %; and
hemoglobin levels ranging at 75,20±3,20, 85,207,30, 73,20±5,40 g/L.
While applying probiotic of 1st experimented group, increased the amount of
the absolute number of leukocytes to 13,40±1,28 109/l (P≤0.05); with respect to
hemoglobins up to 95,60±5,80 g/l (P>0.05); and also in red blood cells up to
10.05±3,35 1012/l (P>0.05). In comparison with control group, respectively,
10,88±0,11 109/l; 91,80±3,00 g/l; and 9.66±1,59 1012/l. Calves of the 2nd
experimented group showed respectively, a slight increase of levels that were
indicated, 12,401,30 109/l, 94,605,80 g/l, of 9.553,40 1012/l (P>0.05). In the
control group, neutrophil amounts were higher in blood, than in experimented
calves, that were below normal oscillation (P>0.05). In the experimented groups,
we observe a reduction in numbers of banded and segmented neutrophils causing
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an increase in lymphocyte levels to 7,40–8,10 % and monocytes to 31,80–46,60 %,
that tested an increase resistance organism.
Using "Bacinil" probiotic, caused an improvement in T- and B-lymphocytes
levels. Showing respectively, 1st and 2nd groups before immunization were at levels
of 41.500,92%,10,500,52%, and 35,800.62%, 8,400,81%. After the 10th day
of the first immunization, have steadily increased reaching respectively
42,701,13%, 14,900,81% and 39,020,56%, 11,200,64%. After the 30th day of
the second immunization 44,400,71%(P≤0.05), 16,501,17%(P≤0.001) and
40.601.33%,1,400,55%,."Bacinil" immunization improved phagocyte activity of
blood leukocytes from 6,80 to 8,60 %, while phagocyte indexes of 1 st, 2nd, and
control groups were respectively, 2,580,13, 2,400,12 and 2,120,12. In addition
to (LACK) 3.20 to 3.85%, (BACK) 23 to 24,50%, were compared with animals
immunized by this probiotic (P≤0,01-0,001).
"Bacinil" immunization against ringworms stimulates specific antibody
plasma cells, in addition to maximum anti-ringworm antibody titers of blood
serum. Stating 8.30 log2 in the 1st group, and 7,78 in the 2nd group, but 7,30 log2 in
control group. Before immunization, anti-ringworm agglutinins weren’t detected.
Conclusion:
Using probiotic veterinary drug "Bacinil" by vaccinating calves against
ringworms, have positive bio corrective and immunocorrective influence on
metabolic processes, indicating natural resistance in immune status of animals.
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Rostov State University of Economics
FORMATION OF SUSTAINABLE BANKING AS A NEW BANKING
DEVELOPMENT MODEL
Banking fulfills a crucial function in modern economics, maintaining and
financing economic and social development. Traditionally banks favored secure
wealth accumulation furnishing capital for promotion and growth of real economy,
payment and trade transactions. Considering the economic and environmental
problems facing society, it is necessary to analyze banking models in order to
estimate the best of them for resolving the current issues.
The financial system in general and world largest banks in particular have
faced a range of serious disruptions over the last years. Therefore, the majority of
economists see eye to eye on the idea that the return to fundamentals of banking is
vital nowadays if the world community wants to avoid the economic bubbles which
pervaded the economy and showed up especially in 2008. Does this mean that
banks must focus on accepting deposits and providing loans to their clients and
make a fair margine from the difference between the interest rates? Thus, there was
a time when bankers used to adhere to the unspoken rule 3-6-3 which says that we
offer a 3 percent deposit, provide a 6 percent loan in order to play golf at 3 p.m. [1].
The rule was typical for lazy, non-competitive banking market. At least, at the early
stages of development of this kind of market it did not lead to the world economy
meltdown. Does it appear to be a bailout for the modern financial system?
Over the last few decades a group of sustainable, or so-called ‘socially
responsible’ banks have generated a bank model based on the principles of
sustainable development, formulated by ‘The Global Alliance for Banking on
Values’ (GAVB). The principles are:
1. Triple bottom line approach as the heart of the model. The approach
represents activities based on three values — prosperity, clients and planet.
2. Cooperation with the regions where the banks operate, serving the real
economy and enabling new businesses in order to meet the needs of both.
3. Long-term relationships with clients and a direct understanding of their
economic activities and the risks involved.
4. Long-term, self-sustaining and resistant to external shocks activities.
5. Transparent and open management.
6. All the principles should be incorporated into the culture of the bank [2].
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The banks which operate on a business model based on the principles of
sustainable development have an opportunity to consistently provide banking
products and services, render social, environmental and financial reports in order to
serve the real economy. They increased their activity during the financial crisis of
2008, expanding small and growing business lending. These banks look to provide
a client with a needed set of banking products and services for the real economy in
the long run while also operate being aware of development of economics and
environmental public needs. Moreover, the banks emphasize that they can fulfill
the key role of fair and environmentally safe capital managers.
Many of socially responsible banks have operated only for a few years, while
other such banks have already been operating for much longer — for many
decades. Bank Triodos run since 1980 makes a fine example of sustainable bank.
Triodos got to be a common noun throughout Europe.
Triodos Group increased its client base up to 40 thousand people as early as
the first half of 2013, which means that today more than a half a million people
throughout Europe are the clients of the bank. In 2013 the group had revenue in the
amount of 25.7 million EURO, and in 2014 it exceeded 30.0 million EURO. The
bank offers to its clients full service banking, from standard accumulation account
to deposits and equity and direct investment [3].
The fundamental principle of the bank’s operation is stability which is put in
the ‘business DNA’, i.e. the culture of the bank. According to the values built into
the culture of the bank, to Triodos sustainable banking means using money for
gaining positive and stable changes for both the bank with its clients and the planet.
The bank finances enterprises, offices and projects which yield cultural value and
benefit to the people and environment with support of depositors and investors who
want to help to make the world a better place and also get good return on their
capital.
The ambition of sustainable banks for providing long-term and persistently
profitable banking services means forming a new stable model of banking business.
The vital role which the banks play in the real economy development and their
activities aimed at resolving environmental problems should be taken into
consideration for restructuring the world financial system.
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PROBLEMS AND MECHANISMS OF SPECIAL ECONOMIC
ZONES DEVELOPMENT IN RUSSIAN NANOINDUSTRY 1
Creation of special economic zones (SEZs) in the Russian Federation is aimed
at development of new centers of technological, economic and social
modernization of the country. SEZs are especially important as a development
institute for neoindustrialization and its particular direction – nanoindustrialization
[2]. Companies of all types of 30 Russian SEZs (at the end of 2014) contribute to
the establishment of the national nanoindustry by developing and introducing new
technologies, producing products with nano attributes, promoting them in the flows
of exports and imports, and introducing in the field of recreation and health.
In the period from 2006 to 2014 nearly 400 investors from 25 countries have
come in SEZs in the Russian Federation, including such TNCs as “Yokohama”,
“Isuzu”, “Sojitz”, “Air Liquide”, “Bekaert”, “Rockwool”, “Novartis”, “Arcray”,
“3M”, “General Motors”, “Nokia Siemens Networks”, and etc. The total amount of
their stated investment has exceeded 500 billion rubles. At the end of 2014, the
business invested in projects within the special economic zones about 150 billion
rubles. It essentially exceeds government spending on establishing infrastructure
objects in the SEZs, amounting 41.4 billion rubles cumulatively at the end of 2014.
Residents have already invested in the project up to 30% stated investments,
although three years ago the figure was only 10%. During 2014 SEZs attracted 70
new companies with a total investment stated 84 billion rubles [1, pp. 4, 8, 23].
However, it should be mentioned that the development of special economic
zones as an institute of nanoindustry in Russia proceeded unevenly at different
stages in the temporal and spatial aspects. In some regions, these processes were
faster and more evenly, while others observed deceleration and failures.
This was caused by both internal and external reasons of the Russian economy
development, including structural imbalances, reduced liability or destructive
activities of stakeholders, insufficient activity of resident companies and related
groups, the high degree of uncertainty of achieving profitability and efficiency of
the totality of SEZs with a few exceptions.
During the period considered, the problems and contradictions of the
formation and functioning of SEZs in Russia have been identified. The existence of
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these problems currently requires a speedy resolution as SEZs is the important
institute of the national nanoindustry development at the stage of its formation.
It is necessary not only to ensure rapid growth and the effectiveness of the
nanoindustry centers within the boundaries of SEZs, but the interaction of these
centers with centers of the collective use of equipment, the creation and promotion
of nanotechnology and nanoindustry cluster in different fields and industries.
This reflects the intention for the integrated national industry as a strategic
goal.
The Russian Government has controlled this strategic process, critically
evaluated the results in various SEZs and adjusted its policies through the
institutions, investments and preferences with respect to SEZs.
In the process of the audit shortcomings of state support for the development
of SEZs in the national nanoindustry and mechanisms for braking and acceleration
of the process had been revealed; specific deficiencies in the management company
JSC "SEZ" had been comprehended. It was determined that the economic
mechanism of SEZs development should be continuously developed at the strategic
trend, receiving signals of its imperfections and the need for changes both from the
"bottom" – from the resident companies and regional authorities and the "top" –
from the state agencies.
To assess SEZs status it is especially important to develop methods of their
current state and development prospects evaluation, the main lines of which were
proposed [3]. It is expedient to use a modified system of key performance
indicators (KPI). This is a system of indicators for SEZs integrated assessment, the
government uses to determine the level of achievement of strategic and tactical
goals at different stages. Their use makes it possible to assess the condition of SEZs
and correct the development strategy implementation. In the Russian Federation, as
of 2013, only a half of SEZs created were actually functioning. Comprehensive
assessment of the Accounts Chamber of the Russian Federation has shown that the
effectiveness of the existing SEZs is also insufficient: KPI <5% for some of the
SEZ; 7%  KPI  5% for the others [5, pp. 171-172].
The global financial crisis has had negative impact on the development of
SEZs in the Russian Federation. By 2012, only 56.9% of the planned jobs were set
up in technology-innovative SEZs, 51.1% – in industrial-production SEZs, 3.4% –
in port SEZs, 19.6% – in tourist and recreation SEZs [5, p. 160].
However, in 2013 the investments made by residents of special economic
zones increased by 12.7 billion rubles compared with 2012 and amounted to 30.2
billion rubles. Residents revenue increased 1.7 times and reached 50 billion rubles,
the number of jobs increased by more than 1.7 times (3,145 jobs) [4].
The new acceleration in the development of special economic zone of the
Russian Federation was stalled by economic sanctions from the global competitors
in 2014 and 2015. This again has adversely affected the national and global
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nanoindustry formation constraining development of mega-science centers and
projects on mega-collaboration basis not only in Russia but in other countries. It
has also given rise to destructive reactive externalities.
At the present stage for the effective functioning of SEZs in the Russian
Federation the following measures should be implemented:
• Developing and implementing mechanisms to increase SEZs management
efficiency through the modernization of methodological, instrumental and
institutional framework for their functioning;
• Introducing a mobile modification of the starting imperatives, priorities and
preferences as a form of tactical response to changes in the competitive
environment while preserving the vector and the strategic goal of SEZs creating;
• Reducing transaction costs by streamlining the organizational structure, the
flows of information and means of communication of companies, residents and
employees of SEZs;
• Improving procedures and mechanisms for promoting products and services
of companies of all types of SEZs according to the new focus on domestic and
foreign markets;
• Creating a system to support reliable Russian SEZs residents in the
implementation of their projects in conditions of the active opposition of the global
competitors and an unfavorable external environment;
• Intensifying social infrastructure development, implementation of social
regulation programs, housing for the residents and employees of SEZs;
• Developing and implementing mechanisms to target training of professional
staff for all types of SEZs.
These measures make it possible to improve the balance between the interests
of firms’ residents, regional governments and the country in the management of
SEZs, to reduce the time of entering into contracts on creation of infrastructure and
their performance, to improve investment efficiency and strengthen control over the
use of public funds.
The challenges to achieve the necessary scale and reliability of innovations for
Russian nanoindustry as a whole still remain in SEZs, having the following specific
forms of manifestation:
• Costly nature of innovations, high risks of their production introducing, the
low level of private investment, the lack of institutional parity of innovations
developers and consumers, the lack of government involvement in the regulation of
the innovative process and its monitoring;
• Inertial nature of innovative processes, scientific research traditionalism,
narrow profile of innovations (fuel and energy industry, mechanical engineering,
optics, heavy industry) in conditions of the low capacity of the domestic market;
focus on the demand of countries-outsiders with limited financial potential; the
presence of backlog demand for innovations of non-traditional type in developed
73

countries, the shortage of new knowledge-based industries at the junction of
various fields of knowledge;
• Ignoring a large part of domestic pioneering products and technologies in the
domestic market, existence of discrepancy between the actual level of development
and potential of the sectors of industry, infrastructure, education and research;
• Lack of commitment to innovations on the part of managers and
administrative staff of state authorities at federal and regional level, the inertial use
of mastered in the previous period and of traditional technologies, saving costly
thinking and corruption interests’ priority.
Modernizing the system of management of SEZs, as the territorial forms of
the national nanoindustry organization is possible only when the methods and tools
of the used economic mechanisms, adequate to an overall strategy and tactics for
each stage, are developed. The criterion of the achieved level of development and
efficiency of SEZs should be determined by a system of KPI, which should reflect
the specifics of the object, the strategic goal, guidance, and the horizons of its
development.
In order to improve the performance evaluation of SEZs in the Russian
Federation, KPI components (indicators of budgetary efficiency, taking into
account performance indicators) specification was held by the Government of the
RF in the frameworks of the sub-program "Creating a favorable investment
environment."
New challenges in the development of SEZs and of nanoindustrialization have
been caused by the US, the European Union and its satellites sanctions on the
export of goods to the Russian Federation, produced on the basis and for the
promotion of high technologies. However, this slows down the implementation of
international projects in Russia, that are of interests of the US and the EU, as well
as holds back international collaboration in the development and implementation of
nanotechnologies on a global scale.
This policy leads to the growth of transformational and transactional costs of
establishing and handling of nanotechnologies and nanoproducts, it affects
negatively the functioning and development of SEZs. Solving the problems of
SEZs, considering an important component of the development of nanoindustry in
the Russian Federation and its’ innovative infrastructure, will accelerate
nanoindustrialization process, and improve the Russian economy competitiveness
at the meso, macro and mega levels.
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THE WINNER OF IV ALL-RUSSIAN CONGRESS OF YOUNG
SCIENTISTS, III SESSION OF SCIENTIFIC SCHOOL
«THE DEVELOPMENT OF INNOVATIVE STRATEGIES AND TOOLS
FOR THE ADMINISTRATION AND ECONOMIC GROWTH»
The relevance of the historical experience and performance of «Zemstva» (local
government) to address contemporary issues and contribute to the development of New
Public Management science

«Zemstva» were the first “real institutions of local government” that
contributed to the development of economic and democratic relations, as well as
the overall development of economics science in Russia. With the advent of the
local government the issues of powers separation and the establishment of
administrative privileges of local institutions appeared. Relevant examination and
analysis of the public sector organizations (including local government agencies)
from the standpoint of the New Public Management (NPM) concept, the
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requirements for the efficiency of public institutions and the quality of services
provided are the topical questions in theory and practice of local institutions’
performance.
Objective: to analyze the results and effectiveness of “Zemstva”, apply the
criteria and tools of the social welfare theory for the analysis, show their
importance in NPM science, relevance and possible application to assess the
effectiveness of local institutions in Russia (at present; evidence: institutional
evolution and the similarity of the basic principles of performance and
functioning).
The modern Statistics and Economics evaluation principles in Russia
received their scientific foundation due to Zemstva’s performance. In accordance
with the “Regulation on provincial and district Zemstva institutions” (1864 year),
Zemstva institutions became eligible to cover the costs by levying a special form of
taxes, called “Zemstva’s collection”. Before the abolition of serfdom taxation was
carried out “on the souls”, and Zemstva were allowed to levy taxes on the public
(government) property: the land, forests, apartment buildings, factories,
commercial establishments, etc. Meanwhile, when Government councils engaged
in the layout of the tax, any information about the cost and profitability of the
public property did not exist. Due to practical necessity, they created a special
system that began collecting that data, i.e. the description and valuation of real
property. Statistical service was formed in such a way.
In 1885, the government officially became involved in the process of
addressing provincial taxation issues by creating a special Commission under the
responsibility of Finance Ministry. In 1899, a special law ordered the provincial
government to expand the network of statistical offices. An extensive network of
statistical offices with qualified staff members was established.
The main advantage of Zemstva statistics was that it helped almost equally
distribute the burden of provincial taxation. Statistical studies showed the relative
profitability of different land categories (peasant and landlord), the percentage of
land to rent, traced the changes of the forests values in connection with the railways
construction and the expansion of the timber trade. Thus, the layout of the Zemstva
collection got a solid foundation, becoming more transparent. Zemstva’s statistics
provided «the best redistribution and allocation of economics resources in the
provinces». [Shingarev, 1914]
Local costs were low compared to the state ones, but they grew a little faster,
and this ratio over time was improving. Moreover, in the provincial budgets the
percentage of unproductive expenses was 2.5 times lower than the ones in the state
budget. State (government) taxation burden in Russia exceeded local one almost
6.5 times. There were the extreme centralization of government funds and weak
development of local budgets. [Lvov, 1914]
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In 1870–1890, Zemstva institutions of the North-Western provinces of
Russia made great efforts to estimate the value and profitability of land and forests.
The purpose of Zemstva’s statisticians was not only the estimation of land yield
and the determination of local real estate taxes, but also the assessment of general
economic conditions and the definition of “fair” tax rates based on the individual
conditions of the property, real estate, economic status and purchase power.
[Maslov, 1914]
It was possible to achieve the inclusion of state-owned forests in the tax base
of local governments in 1869. The tax revenues in the provincial budgets of all
levels constituted 50% of total revenues. Thus, after the initial performance of
statistics services the government became the main taxpayer, which contributed to
the local economy and infrastructure development, and the increase of the standard
of living. [Nikolayev, 1907]
Significant achievements due to Zemstva’s performance were observed in
the sphere of public education. In recognition of the Minister of education (1866),
there were no rural schools in Russia before the establishment of Zemstva
institutions. Thanks to Zemstva’s performance, public education evolved into the
extensive system of regularly funded institutions. Moreover, the costs spent on
educational sphere were increasing every year. [Fallows, 1904]
Nowadays, the experience of formation local budget revenues and productive
costs is relevant. The issue of additional sources of revenues in the budget system
addresses to alternative options, in particular, the sources of “state property” in
order to preserve the “rational burden of taxation”. A. V. Mamaev in the article
«Intergovernmental relations and the financial sustainability of local government»
noted: «Most municipalities are not able to form balanced budgets. In these
conditions the contradiction between the state centralization and the financial
resources distribution (between the levels of budget system) occurs». The first
experience in Russian history to reconcile the conflicting interests of state and local
governments was in the late XIX century – early XX century. Many of the
principles were the basis for the formation of the modern budget system, and the
foundation of modern statistics, public finance and economics sciences.
Initially, there was the localization of public goods benefits. The leading role
in the distribution of public finance functions belonged to the Central government,
but was justified by the limited measure of decentralization in relation to its
functioning. Efficiency and Pareto improvements were achieved mainly due to
decentralization: that appeared in the provision of public goods by local services
and the fund allocation by local budgets.
From the standpoint of New Institutional Economics it can be concluded that
the transformation affected a large number of agents. The introduction of the
institutions (self/local government) can be referred to the type of institutional
dynamics of path independence. [North, 1993] The institution was implemented
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with high transactional costs in the forms of dissatisfaction, difficulties in
functioning. However, the high functional viability of local agencies was observed.
Those transactional costs limited the effect of Pareto efficiency, but in that
case the possibility and feasibility of compensatory criterion of Caldor-Hicks could
be considered. Significant practical results were achieved as a result of Zemstva’s
performance (in education, medicine, economic development); positive
externalities in the process of disseminating public goods were observed, which
affected positively social welfare not only on a local level, but in all sectors.
The interest of “pulling the country out of a system crisis” was significant for
“overarching groups” (population strata). [Pihoya, 2006] The advancement of
covering this group (which included almost the entire population of the country)
was achievable mostly due to the overall economic progress of the country than at
the expense of redistribution and “limiting costs”.
Public goods due to the institutional development and state interference
transferred into “worthy benefits”: the state began to actively interfere in the
placement and distribution of goods, gradually undermining and limiting individual
sovereignty (choice). Education, based on the principle of “voluntariness”, was
gradually transferred into compulsory education. The same happened with
medicine: it became available to wider segments of the population, initially
respecting, but then restraining the individual sovereignty (compulsory medical
examinations and vaccinations were introduced regardless of individual
preferences).
After conducting the research, it was revealed that Zemstva’s performance
was efficient (because of achieving the balance between resources and results, costs
and benefits) and effective (because the main objectives were achieved). It was
possible to overcome the "systemic crisis" by transforming the “system-forming
element” of the society (zemstvo) and ensuring its functioning. Public goods
became widespread due to the establishment of Zemstva. During the evolution of
public (social) institutions Zemstva transformed into state (government) ones, and
the idea of the efficient and effective allocation and provision of public goods
(education, medicine) by “state” (government) institutions (NPM) was gradually
put into practice. Many of that principles became the foundation of modern
Statistics and Economics sciences in Russia, as well as the basis of the modern state
budget system, the system of allocation and provision of public goods. However,
there are contradictions, and for the identification of their solutions it is proposed to
address the criteria and tools of the social welfare theory (Pareto efficiency,
Rawls’s criteria, etc.), applying the principles of systematic institutional approach.
One of the most successful historical examples of this implementation is the
performance of Zemstva, which contributed to the significant improvements in the
public welfare system.
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PROMOTING SUSTAINABLE DEVELOPMENT OF MODERN
ENTERPRISES: THEORETICAL ASPECTS
Sustainable development is a leading concept of nowadays. Its roots were in
the 1972 Stockholm Conference on the Human Environment-where the conflicts
between environment and development were first acknowledged (Kates, Parris,
Leiserowitz 2005). A lot of studies have been devoted to the new philosophy.
However, there are various definitions of this phenomenon. The widely known
definition states that it is the “ability of humanity to ensure that it meets the needs
of the present generation without compromising the ability of future generation to
meet their own needs” (Brundtland 1987). The concept of sustainable development
contains three dimensions of welfare, comprising economic, environmental, social
aspects and their interrelations.
The modern study of economic growth was started by Adam Smith and
David Ricardo. Since then, many theories have been defining the major factors of
economic growth, but three basic factors, such as capital formation, population
growth, technological changes and their interactions were mainly emphasized. The
role of capital formation, reflected in saving and investment has been a crucial
factor in many works of economics thinkers for centuries, and it remains important
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even today. During the past fifty years the term “economic growth” was being
transformed to a new notion - economic development, emphasizing not only the
growth of the quantity of material goods and services, but also a higher level of
welfare of the country. Rostow (Theobald, 1961) suggested dividing the process of
economic development into five stages, which every nation can pass regardless of
its social and political structure. Hence, this Rostow’s approach often is presented
as one of the leading theories of economic development (Parr, 2001).In the middle
of the 20-th century social capital was made a focus in the analysis of factors,
influencing the economic growth. T.W.Schultz was one of the first researchers who
began to treat entrepreneurship as human capital, i.e. skills obtained by investing in
a particular type of human resources (Huffman, 2006). The social positions of
development became even more prominent with the adoption of Human
Development Index (Ghosh, 2008). Social factor has been widely explored and
now social development is considered to be a prerequisite for economic growth,
while economic and social systems are often presented as one.
Since the 1970s, when the Club of Rome put forth the theory of „limits to
growth“, environment has been considered as a new prerequisite for economic
growth. The world has recognized new challenges and responsibilities for
changing climate and diminishing natural resources. The most effective theory
based on the relationship between pollution and income level was presented by
Simon Kuznets (Bradford, Shore, S Fender, Wagner 2005). Since then the
economists have been analysing the question: “do poor people care less about their
health than rich people? If not, what makes the populations in poor countries,
generally speaking, less healthy?” (Torras, 2006). The later notion emphasizes that
economic development and ecological services cannot be observed as one system,
where the causality flows from both directions.
Hence, the concept of sustainable development is a vision of progress that
links economic development, protection of the environment and social justice, and
its values are recognised by democratic governments and political movements the
world over. The evaluation of sustainable development is the basis approach to the
assessment of the development level. This is the only way to find reasons and
solutions for our position on many fields of sustainable development (Kovačič,
2007).
Not going into the discussion about the need for new theories of inclusive
development, the research is framed as follows. If sustainable development leads to
higher and more stable economic growth, then the goal of the analysis is to find the
most important sustainable development indicators for the Baltic region and
compare them with those characteristic of developed countries in the European
Union’s context.
After the Earth Summit in 1992 in Rio de Janeiro, the concept of sustainable
development was widely accepted by the business world. Business leaders took the
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challenge of implementing the new concept in business philosophy, strategy and
operations in order to contribute to the solution of global problems. Transposing
this idea to the business level, corporate sustainability can accordingly be defined
as meeting the needs of a firm’s direct and indirect stakeholders (such as
shareholders, employees, clients, pressure groups, communities etc.), without
compromising its ability to meet the needs of future stakeholders as well (Dyllick,
Hockerts 2002).
This broad concept of corporate sustainability boosted many studies in
various areas of business. In many cases, it can be said that the concept also covers
other theories, which originated from business ethics, like corporate responsibility,
and corporate citizenship, corporate social responsibility (Málovics et al. 2008;
Shinkle, Spencer 2011). Porter and Kramer have introduced a new term “shared
value as a new way to achieve economic success“, where social progress is
integrated into firms' competitiveness (2006; 2011). Consulting business related to
sustainability issues introduced its own interpretation of this concept. For example,
the Sam group explains that “Corporate Sustainability is a business approach that
creates a long-term shareholder value by embracing opportunities and managing
risks deriving from economic, environmental and social developments. Corporate
sustainability leaders achieve a long-term shareholder value by gearing their
strategies and management to harness the market's potential for sustainability
products and services, while, at the same time, successfully reducing or avoiding
sustainability costs and risks” (SAM group 2011). The comprehensive term to
sustainable business was given by the International Institute for Sustainable
Development, Deloitte & Touche and the World Business Council for Sustainable
Development. State that the sustainable development for business enterprises is
“adopting business strategies and activities that meet the needs of the enterprise and
its stakeholders today, while protecting, sustaining and enhancing the human and
natural resources that will be needed in the future” (Labuschagne, Brent 2005).
In modern economy, enterprises seek to get reward for doing good and doing
well. Business evaluating their decisions prop to the calculation of costs and
revenues in short and long periods of time. In general, theoretical approaches to the
problem of, how the social and environmental investments affect the economic
results can be divided into two groups, despite the different accents of economics
theories (neoclassical microeconomics, resources theory, stakeholder and others).
One group of researchers emphasizes that such investments are only additional
costs for business (Freedman 1970; Telle et al. 2006), while another argues that, in
the long term, it will decrease costs and stimulate the increase in revenues (Heal
2005; McWilliams et al. 2006). This discussion is important for investors who
could choose corporations’ stocks based on sustainable investment principles which
is a part of the strategy called responsible investment. The increased public interest
in sustainable investments is also reflected by the growing number of financial
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products in the stock exchange markets i. e. the sustainability indices. These indices
provided by these companies facilitate the exchange of information between the
firms and stakeholders and play an important role in fostering the sustainable
performance of firms.
The objective of this work is to check the corporate performance in several
regions based on broad stock market indices, specifically testing for positive
relationship of stock market performance and corporate sustainability. In order to
make the results comparable, stock market index data were taken from Down Jones
index family, which should ensure the uniformity of index construction, review,
maintenance and calculation. The Dow Jones Sustainability Group Index was
introduced in 1999 in order to determine and highlight the sustainably driven
companies, which were presented as leaders, integrating economic, environmental
and social aspects in their businesses strategies, processes and everyday tasks. This
commercial index signals to the investor that the sustainability mark presents
respectable and profitable businesses.
The hypothesis about a positive relationship between the corporations’
sustainability activities and stock performance is examined by carrying out the
empirical analysis. Regions or countries having a strongly positive attitude to
sustainability affect the level of relationship between the corporations’
sustainability activities and stock performance.
The question if the corporation’s social and environmental investment
creates the financial rewards has raised many discussions for approximately thirtyfive years. The most controversial article was published by Milton Friedman (The
New York Times Magazine, 1970), where he wrote that ‘there is one and only one
social responsibility of business— to use its resources and engage in activities
designed to increase its profits so long as it stays within the rules of the game,
which is to say, engages in open and free competition without deception or fraud”
and forced a long range of discussions and studies. Rapidly changing climate,
declining resources and social problems force businesses to be more involved in
solving global problems.
A great amount of studies on the relationship between corporate environment
or social performance and economic success can be classified into several groups
according to the scope of the analysis. The first group relies on historical
accounting data and the analysis of interrelationships between corporate
environmental and social performance, and the main financial ratios, such as return
on assets, return on equity, and return on sales of specific firms or economic sectors
(Bradford 2005). The second group investigates stock returns in the context of
various aspects of corporate sustainability (Margolis et al. 2007). This group of
studies can be split into event studies, analysing short-term reaction of stock price
to particular published information on corporate environment or social activities
(Gupta, Goldar 2005) and a long-term analysis of stock performance. Some
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scientists from both groups use econometric instruments to incorporate accounting
and market information into one model (Telle 2006; Ziegler, Schröder 2010;
Ziegler et al. 2011). This article continues the research into the problem, which
may help to answer the question how stock market reacts to corporations' efforts to
work based on sustainability principles.
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ECONOMIC GROWT AND SUSTAINABLE DEVELOPMENT:
THE BALTIC STATES IN EUROPEAN UNION
The paper aims to analyse sustainable development indicators taken from the
Eurostat database and to determine a rational relationship between the sustainable
development indicators and the economic growth of the country. The suggested
hypothesis implies that the process of the country’s development differs depending
on the stage of the development. In order to establish the relationship between the
sustainable development and the economic growth, the correlation analysis was
used. Lithuania, Latvia and Estonia were taken as the research objects and the
results obtained were compared with those describing the developed countries
(Austria, Belgium, Denmark, Netherlands, France, Germany). The results obtained
outline the main economic trends as well as determining their variation depending
on the development stage of the country.
In order to define the relevant variables, Eurostat sustainable development
indicators, which are grouped in ten areas, were analysed. The groups were
described in detail by Tvaronavičienė (2006). All indicators from the Eurostat
sustainable development database were reviewed and only those satisfying the
conditions, given below were chosen for analysis:
- Lithuanian data is available;
- The same data sets cover more then one country;
- The data gathered in the period from 1997 to 2006 without intervals;
- The variables are statistically measured.
Based on the countries’ classification provided by the World economic
forum (Martin, Blanke, Hanouz, Geiger, Mia, Paua 2008), several countries were
chosen for comparison: the Baltic states as having the most similar’ economic
situation. Austria, Denmark, Belgium, Netherlands were chosen as small but highly
developed countries, while France and Germany were included as similarly
developed big countries. As GDP growth is used as a basic indicator for this
analysis it should be emphasized that it is different in the groups of the Baltic states
and the developed countries. The growth of all three Baltic states is about four
times that (except Russian crisis in 1999) of other countries analysed. This is
graphically shown in the chart.
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Fig. 1. Changes in GDP in the considered countries

Only the indicators with the statistically significant correlation are
chosen and presented in Table 1. Correlation coefficients were calculated using
the log change of sustainable development indicator and the log change of GDP
(in constant prices) for the respective country. In many sources (Bradford et al.
2005) the correlation coefficient of |0,30| is described as a minimal level for the
relationship to be valid, but this is only true for large data samples, more than 50
data points. For a small data sample (as in this work) the significance of the
correlation coefficient can be determined by using standard distribution
calculated by Student t test. Alternatively, a simple formula to determine the
approximate critical value of the correlation coefficient at 0.05 level of
significance was introduced (Walsh, 2008):
2
n ; where n is the number of data items.

Accordingly, the calculated threshold for the correlation coefficient in the
presented data sample is |0,63|.
Hence, the indicators for further analysis were chosen based on the
following criterion: at least one country in the group (the Baltic region – a
transition stage versus the developed countries) should have a coefficient of
more than |0,63|, while others should demonstrate similar trends.
Based on the use of the mentioned criteria, only social-economic and
environmental variables presented in Table 1 were chosen. Other (social
inclusion, demographic, health) indicators were excluded from the analysis as
their correlation coefficients were insignificant.
Social - economic indicators make the largest subgroup, covering the
topics, such as investment, labour, exchange rate, energy intensity, sustainable
consumption and production and good governance.
Total investment is divided into the areas of public and business
investments. Public investment was eliminated from the analysis because the
correlation coefficients were insignificant. Hence, the correlation established

between investment and GDP are being higher than 0,50 (Lithuania - 0,67;
Estonia - 0,79; Latvia - 0,75;German - 0,71; Belgium - 0,55). It confirms the
statement of the classical theories of economic growth that investments,
particularly those made in business, contribute to the growth. The investment as
the most important driving force influencing the economic development of a
country in transition was analysed by many scholars.
Environmental indicators chosen as having a statistically significant
correlation are climate change and sustainable transport. Climate change is
linked with many areas of human activities. It requires taking some measures in
many sectors from energy and transport to land use and urban development. All
these measures, if successfully managed, result in sustainable development.
Climate change is mostly caused by greenhouse gas emission. This indicator is
strictly controlled by Kyoto protocol, however, despite this fact, it is increasing
every year in most of the countries. The high rate of positive correlation between
the total greenhouse gas emissions and GDP is found in the Baltic region
(Lithuania - 0,82, Estonia - 0,35, Latvia - 0,69). The relation with GDP is
negative or insignificant in the developed countries. The results show that the
Baltic states produce GDP using energy associated with high greenhouse gas
emission. In the developed West European context the weak points of the Baltic
states’ sustainable development may be clearly seen. Climate change is closely
related to energy consumption. Gross inland energy consumption shows the
usage of various energy sources (fuel, gas, renewable energy sources, etc.)
Positive significant correlation is found for Lithuania (0.64) and Latvia (0.57)
with not so strong correlation observed in Estonia (0.26). Negative and
significant correlation is found in Austria (-0.81), and negative but not strong
correlation can be observed in Denmark (-0.39) and Netherlands (-0.49). Hence,
higher consumption fuel is closely related with the GDP growth in the Baltic
states. In general, it can be seen that the Baltic region does not demonstrate the
effective policy against the climate change. The results are different in the
developed European countries. Only Estonia show positive trends direction to
sustainability.
Vehicles make a large contribution to overall pollution and climate
change. The chosen indices prove the importance of this factor. The indicator
“Energy consumption in transport” has a significant high correlation with GDP
in the Baltic region (Lithuania - 0.77, Latvia - 0.54, Estonia - 0.44), while in the
developed countries similar results can be observed in France (0.71) and
Germany (0.52). In other countries, this relationship is insignificant.
A significant and positive relation was found between the GDP growth
and greenhouse gas emission by transport facilities as well as the emission of
particulate matter by vehicles, exclusively in the Baltic region (among the
developed countries only Belgium and Germany show the relationship of GDP
and emission of particulate matter by transport facilities). Hence, the data
obtained in the present work allow us to conclude that the Baltic region is
lagging behind in creating a sustainable transport system.
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Based on the results of the correlation analysis performed using the
environmental indicators, the differences in their relationships in the Baltic
states and those characterizing developed countries can be observed. This can be
used as a proof that sustainable development policy is being implemented more
effectively in the developed countries.
The philosophy of sustainable development has been built evolutionally the economic growth was supplemented with new social values and
environmental protection challenges. Despite many attempts to frame this
concept, it is still alive and changes in time. Recently, the scholars have been
challenged to create a unified theory of many dimensions, including economic,
social and environmental and other (institutional, religion, etc.) aspects in order
to ensure prosperity in the world for the present and future generations.
After the collapse of the centrally planned and controlled systems in the
Baltic states these countries demonstrate a rapid economic growth (despite some
economic downturns). It should be noted that during the last decade the rate of
GDP growth in the Baltic region has been much higher than in the developed
European countries. Still, a large gap in the level of per capita income remains
between the Baltic states and the developed European countries. The results of
the analysis performed confirm the widely accepted notion that positive
macroeconomic indicators show to the prosperity of a country at every stage of
its development. Investment, total employment, exchange rate, household
expenditure, government debt have a statistically significant relationship with
GDP.
To ensure the long term economic growth, using the policy of sustainable
development, environmental protection programs have to be implemented.
Based on the results of the correlation analysis performed using the
environmental indicators, the difference in the priorities in the Baltic states and
those characterizing developed countries can be defined. The Baltic region has a
highly significant correlation between environmental indicators and GDP and,
unfortunately, the relationship is the strongest in Lithuania. It confirms the
statements of the theories that at the lower stage of development, pollution is
associated with a higher GDP. In the developed countries, the relationship is
often negative: the lower level of pollution is related to a higher GDP. This is a
proof the policy of sustainable development is being implemented more
effectively in the developed countries, and this does not contradict the prospect
of higher economic growth in the longer perspective.
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THE GOVERNMENT AMERICAN MODEL OF REGULATION
OF COMMERCIALIZATION INTELLECTUAL PROPERTY
In the globalized world, the experience of developed countries shows that
the key to success is the availability of a well-developed innovation
infrastructure and effective system of commercialization of innovation. There
are diversity of mechanisms through which the developed countries the state is
involved in creating a climate congenial to innovation and regulates the
commercialization of intellectual property (IP). An efficient and coordinated
system of government regulation of the commercialization of IP is that it is a set
of interrelated institutional structures (enterprises, universities and government
research institutes, government, the objects of innovation infrastructure,
markets, etc.) influencing the functioning of the integrated system of
commercialization of scientific and technical activities and innovation
development in general. The study of successful experience of government
regulation of the commercialization of IP will enable to identify the most
effective levers of regulation and stimulate the commercialization of IP.
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The US is a leader among all countries in the field of intellectual property right
(IPR) of commercialization and innovative product in the US is 70% of
production [1], thus studying of the government American model of regulation
of commercialization IP is very useful experience. Despite the fact that the US is
a world leader in innovation, this activity is considered unprofitable and
subsidized by government still. The American model has strong government
programs to support commercialization, aimed at financing units’
commercialization. There are two main programs: "Small business innovation
research program" – SBIR) and "The Small Business Technology Transfer –
STTR), launched in the United States after adoption in 1982 the Act on the
development of small innovative businesses, aims to provide an initial capital
small businesses and help them to participate in R&D funded by the
government. There are state acts as a kind of venture capitalist, investing in
high-risk projects in this program [2]. The SBIR program was established in
1982 to strengthen the role of small business in innovative R&D funded by the
state. This is highly competitive program that supports and encourages small
businesses to engage in federal R&D, with the potential to be commercialized.
The mission SBIR program is support the scientific knowledge and
technological innovation by investing financial resources of the federal budget
in order to maintain the most important American priorities. Through the
provision of state order for competitive SBIR program and US federal agencies
to help small businesses to conduct R&D to bring the best inventions to the
market. Grants received program SBIR, give small businesses the incentive to
profit from the commercialization development.
The SBIR program has four objectives [3]:
1. to stimulate the technological innovation;
2. to satisfy the need of Federal R&D needs;
3. to encourage and promote participation in the innovation and
entrepreneurship of the poor;
4. to enlarge the private companies involved in the commercialization of
innovation by funding from the Federal Fund for Research and
Development.
To according the SBIR Program, U.S. Department of Defense, the
National Institutes of Health, NASA, the US Department of Energy, National
Science Foundation, U.S. Department of Transportation, U.S. Department of
Commerce, U.S. Department of Education and the Agency for the U.S.
Environmental Protection provide information on all nonclassified research held
in the relevant department. The each agency publishes detailed instructions for
new or existing SMEs on how to submit proposals for their projects for the study
of commercial justification provided by the government resource department
that participate in the Program SBIR. Each agency appropriates 1.25% of the
budget volume to financing of operations on carrying out feasibility studies of
these proposals. Each agency is evaluating proposals by doing based on
technical indicators and possible commercial use. Those proposals that are
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adopted in the review process, receive funding of up to 150 thousand USD,
which is 100% cover the costs provided for a six-month period.
The first stage of financing can be a source of seed capital for new SMEs,
if an enterprise has access to equipment and production capacity to carry out the
relevant research. The aim of financing at the first stage is to determine of
research and technology value of the proposed research ideas. At the second
stage of funding allocated an additional amount of initial capital in the amount
of 750 thousand USD in order to meet the 100% of expenditures for scientific
R&D into the next two years. The second stage is to demonstrate the
commercial feasibility of the proposed research ideas. Only about 40% of
proposals, which funded in the first stage, are selected for funding in the second
phase. By the end of the second stage is expected that the proposed project has
demonstrated sufficient technical and commercial justification for raising private
resources to finance the further commercialization stage ideas. The private
company, that has received funding within the first and second phases, has the
commercial rights to profit taking in full for IP and research.
The third stage is the stage of commercialization. The SBIR
Administration is actively seeking extra-budgetary sources of funding agencies
and government departments, the business sector, organizations supporting
small businesses. The program administration contributes to the organization of
partnerships with other enterprises; involvement of the private venture capital
funds and award of contracts with innovation companies; contract award with
state agencies for the production of products that may be subject to orders of the
federal government.
As of 01.01.2015 as from since 1983 y., the SBIR program issued 937204
grants, totaling more than $ 35.2 billion 1.

Fig.1. The number of grants by SBIR Program, 1984–2014*
* Developed by authors, according to the data from [4].

1

Calculated by authors, according to the data from [4]
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The SBIR program has an annual budget of 2.5 billion USD and scores 5–
6 thousand of innovative projects each year.
Thus, the SBIR program has several main objectives. First, it provides
entrepreneurs with start-up capital that they need to explore the possibility of
commercial use of their high-risk research ideas. Traditionally, representatives
of venture capital have no zest for interest in funding projects at this stage. This
program facilitates commercialization of R&D, funded by the government. The
program contributes to the establishment of effective commercial
communications between the activities of SMEs in scientific research at
assessing its effectiveness rather contradictory. However, should be mentioned
that the systematic evaluation of program results wasn’t carried out, and all
findings are based on analysis of data on random enough range of companiesrecipients. The calculations showed that the company has get more grants in this
program, the less increase its own spending on R & D. Therefore, there is a
classic crowding-out effect of private spending by state [5].
The program is structured so that the meet the interests of all its members,
especially satisfying major national priority goals and commercializes the best
innovative ideas.
Another innovative federal program is "Small Business Technology
Transfer" (STTR), which is aimed at accelerating technological progress in the
national economy by stimulating US small businesses to interact with non-profit
research institutes. So, this is different from the SBIR program that provides
financial assistance to small businesses only in common with non-profit research
institute. The program allows small businesses to receive financial and technical
assistance in the establishment of joint ventures focused on the development of
new technologies from the initial concept to commercialization. The main
customers are major federal research agencies of the USA, interested in the
performance and R & D are important for further development. The main actors
of innovation are small businesses and non-profit research institutions that don’t
have sufficient financial resources to implement expensive and long-term R&D.
The main program is the practical application of theoretical developments in the
form of new products and technology that are demanded by the market.
However, small businesses can get high profits from the commercialization of
their developments, which in turn stimulates economic development of the
United States.
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The ministries and
national agencies

Small enterprise
(not more than 500 employees)
No less than 2/3 of qualified
researchers, developers,
analysts.

The U.S. Department of Defense, the National Institutes of
Health, NASA, the US Department of Energy, National
Science Foundation, U.S. Department of Transportation, U.S.
Department of Commerce, U.S. Department of Education and
the Agency for the U.S. Environmental Protection

Subsidy assistance

Business Plan
- Goals, objectives and
direction of the
company, products,
services and processes
that the company
intends to bring to
market, competitors and
the company benefits.

Scientific and
technical problems to
be solved

The SBIR program is to
support scientific excellence and
technological innovation through
the investment of Federal
research funds in critical
American priorities to build a
strong national economy.

Phase I. The objective is to establish the technical merit, feasibility, and
commercial potential of the proposed R&D efforts and to determine the quality of
performance of the small business awardee organization prior to providing further
Federal support in Phase II. SBIR Phase I awards normally do not exceed
$150,000 total costs for 6 months.
Phase II. The objective is to continue the R/R&D efforts initiated in Phase I.
Funding is based on the results achieved in Phase I and the scientific and technical
merit and commercial potential of the project proposed in Phase II. Only Phase I
awardees are eligible for a Phase II award. SBIR Phase II awards normally do not
exceed $1,000,000 total costs for 2 years.

The financial
resources of other
state agencies and
departments

The financial
resources of
venture capital
funds

Phase III.

Commercialization
The financial
resources of
private investors

The financial
resources of
business sector

Income from the commercialization of objectives
resulting from the Phase I/II R&D activities

cash flows

Fig. 2. The schematic illustration of SBIR program*
* Developed by authors
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According to area of R&D considered STTR program offers participants
the possible competitive of innovation projects. Based on the assessment of
novelty and future market potential of the project, selection is made proposals
for participation in competitions for grants. The program is structured in three
phases [3]:
Phase I. The objective of Phase I is to establish the technical merit,
feasibility, and commercial potential of the proposed R/R&D efforts and to
determine the quality of performance of the small businesses prior to providing
further Federal support in Phase II. STTR Phase I awards normally do not exceed
$150,000 total costs for 1 year.
Phase II. The objective of Phase II is to continue the R/R&D efforts
initiated in Phase I. Funding is based on the results achieved in Phase I and the
scientific and technical merit and commercial potential of the Phase II project
proposed. Only Phase I awardees are eligible for a Phase II award. STTR Phase
II awards normally do not exceed $1,000,000 total costs for 2 years.
Phase III. The objective of Phase III, where appropriate, is for the small
business to pursue commercialization objectives resulting from the Phase I/II
R/R&D activities. The STTR program does not fund Phase III. In some Federal
agencies, Phase III may involve follow-on non-STTR funded R&D or
production contracts for products, processes or services intended for use by the
U.S. Government.
Consequently, these federal programs support commercialization, SBIR
and STTR as aimed at attracting talented people to innovate, to stimulate
technological innovation; to use of the potential of innovative small businesses
and allow the state to implement innovative projects development priorities, it
needs to evolve and allow small businesses. Involvement in the third stage –
venture capitalists and other subjects, in our opinion, is a very important step
and economically feasible, because the third stage – the stage of
commercialization not only satisfied the interests of state agencies and
departments and small innovative enterprises and is also a powerful impetus for
the development and promotion is very necessary in current economic
environment of venture business. It is the third stage venture capitalists
interested in investing financial resources as basic and applied research are
holding on which venture capitalists usually either not ready, or very inactive
involved in their implementation, as well as the cost of financial resources at the
stages of fundamental and applied research, and the risk is huge, and the
probability that the correct path is selected research are not guaranteed. Thus,
entirely possible to argue that success in commercialization is critical,
depending on the degree of involvement of all subjects of commercialization,
representing a wide range of companies, institutions, universities and their
interaction with each other.
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CONDITIONS OF EFFECTIVENESS OF BUDGET PROCESS
ORGANIZATION ON SUB-FEDERAL LEVEL
Local budget’s expenditure management is the important part of subfederal budget policy. It is determined mainly by conditions of budget process
and system of composition, ratification and execution of budget (concerning
expenditures). So budgeting improvement is important instrument of increasing
the effectiveness of expenditures on the level of subjects of federation and
municipalities.
In Russia, budget policy improvement is aimed at creation of conditions
for effective management of state and municipal finances, according to socioeconomic policy of the state. Among the possibile measures there are:
 focus on long-term purposes of socio-economic development of the
country and expenditure priorities of federal budget (including the possibilities
of their defrayal);
 guaranteeing the forecast of conditions' of budget’s forming on all the
levels including federal, regional and local ones;
 transition from one-year to medium-term budget planning, assuming
budget expenditure structuring for 3 years;
 forming the monitoring system of socio-economic effectiveness of
budget expenditures with the use of indicators which can qualitatively and
quantitatively estimated for budgets of all the levels.
In world practice for carrying out such measures one should mention
performance budgeting (PB). Performance budgeting is a method of planning,
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execution and monitoring of budget, which distributes resources among goals,
purposes and functions of the state, according to priorities of state policy and
social meaning of direct and terminal results of budget execution. PB gives an
opportunity to measure up expenditures and results, to choose the most effective
ways of budget resources spending, to estimate an extent of pre-arranged results'
achievement and their quality in proper time. Results can be estimated by either
quantitative or qualitative indices, which should be measurable and comparable.
Using the PB principles allows to construct a budget accenting results
management due to responsibility reinforcement, and widening independence of
budget institutions (and budget managers) within the strict medium-term guiding
line.
Medium-term performance budgeting is a permanent process. It means
that forward-looking plans for second and third year of previous medium-term
budget cycle becomes a foundation for first and second year plans of current
budget cycle. This approach allows a coordination between one-year budget
plan and medium-term planning.
The advantages of performance budgeting model are clarified by
following potential:
1. Separate planning of current and accepted liabilities, which allows not
only to consider their different characters and role in budget planning better, but
also to carry out a decision succession during a planned period.
2. State provision of social goods and services people really need;
3. Transition to performance budgeting allows to consider sine ira et
studio the current trends of expenditure and to break down many expenditures,
being carrying out only traditionally, without proper socio-economic
justification of its necessity.
4. Approval of maximum budget for budget planning subjects on 3
years. At the same time, decision making is carried out with taking into account
the priorities of medium-term policy, instead of momentary after-effects.
5. Strengthening the responsibility of the state ministries for terminal
result, which is not just an accordance of certain services' amount or fulfillment
of some range of works, but orientation on specific quality index.
6. Increase of decision validity, concerning state expenditure due to
increase of informational supply.
The advantages of budget process based on PB within medium-term
planning are clearly seen from the point of view of new budget classification,
taking into consideration the procedures of budget working up and discussion.
One should note that these procedures create a conditions for administrative
accountancy. Particularly, it applies to forming of forward-looking financial
plan of Russia for 3 years and, above all, its new aspect and role in budget
process. In 2005 significant changes in law were done. They resulted in changes
in principles of structure and composition of forward-looking financial plan. The
table 1 shows these changes.
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Table 1. Changes in the principles of forward-looking financial plan
Before 2005
Since 2005
for 3 years;
 for 3 years;
needn't ratification;
 is
ratified
by
the
federal
government;
weak correlation with the
yearly budget;
 strict correlation with the budget
(with the same parameters, as year
aspect is not determined;
before);
stages of working up are not
 3 stages (main parameters, plan,
determined;
detailed plan);
current and new liabilities are
 3 tables;
not marked;
extended
functional  separate planning of current and
new liabilities;
classification;
 functional classification is not
without departmental section;
obligatory;
every year anew.
 departmental section is obligatory;
 «sliding triennial».

Apparently, the modifications of budget working-up conditions promote
better organization of budgeting, because forward-looking financial plan is
ratified by The Russian Government and first-year parameters of 3-year period
corresponding with federal budget project, under further parameters correction
of second and third years.
The importance of performance budgeting is critically strengthened
during current crisis. Today one must get maximum social and economic result
by previous or even smaller amount of budget assignment.
Beside all above-mentioned opportunities of performance budgeting to
improve budget process, PB includes some restrictions. PB cannot cover all the
problems of expenditure management. They mean fields where quantitative
evaluation of expenditure quality cannot be always connected with results (e. g.
work of courts, armed forces, medical and educational organization, etc). Such
results are fully explained. Performance budgeting is an attempt of application
of quasi-market mechanism to public sector. Otherwise, it doesn't create a
market sector, but make state organization work on market-like principles. So,
Russia is not ready to apply PB because there is no government, responsible to
the society, political competition, separation of powers, primacy of law, free
mass media, low corruption etc.
Thus, PB includes many problems and suits mainly for easy routine
management functions, and cannot be used for many practical purposes. In
Russia, introduction of PB reflects interests of central power (in the case of
maximum financial centralization), and minimum responsibility suits to
bureaucracy. One needs power, others need irresponsibility, so Pareto
improvement is achieved. Thus, PB creates an illusion of good bureaucracy.
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Besides, it is necessary to mark one more important aspect of PB using.
Introduction of PB is multi-stage process, which must cover all the levels of
budget system, and on every level, PB using has some specific features.
Till now principal attention in PB introduction, including methodic
elaborations, was paid on federal level. They have been carrying out this work
since 2004, but the work hasn't yet been done. One should mention, that PB
system as a whole hasn't been realized nowhere abroad yet. We can see only its
fragmentary use for specific budget expenditures on every level of budget
system. According to experts, the reason of it lays in the fact, that types of
required results (social effects and/or budget services), which form PB system,
are not determined. Also, in relationships between regions and municipalities
two aspects of PB introduction are critical.
Firstly, one should choose, how to estimate results of budget services: by
achievement of certain parameters of these services or by stimulated socioeconomic effects. Secondly, there is a problem of practical using of
effectiveness parameters immediately in budget planning. It is generally known,
that practical using of PB requires distinct revealing of intermediate results
determined, as a rule, in absolute parameters, and terminal social results,
determined in degree of achieving (right up to 100%). At that, prospective
results of budgeting shouldn't be achieved at any cost, when minimization of
budget expenditures ends in itself. PB method requires rationalization, but not
minimization of budget expenditures. So, elaboration and using of parameters'
system are very important for estimation of achievement of pre-arranged
budgeting results and its quality.
Some authors propose rational minimization of budget expenditures
without decrease of budget services' quality and quantity as integral indices of
socio-economic effectiveness of budgeting in a given fiscal year. Generally
speaking, the socio-economic effectiveness of performance budgeting's
execution is seen only as a trend. This trend is got through estimation of social
results. So, socio-economic effectiveness of budget's execution is a degree of
achievement of pre-arranged terminal social results of budgeting, and rational
minimization of budget expenditures. As terminal social results one can
mention:
 increase of percentage of employed people (that were unemployed);
 increase of percentage of cured patients without loss of ability to work;
 increase of percentage of cured patients with positive medical result;
 decrease of children death-rate in maternity hospitals;
 decrease of women death-rate in maternity hospitals;
 decrease of part of second-session schoolchildren;
 increase of part of schools, connected to internet;
Using of such indices (which are social standards) in PB needs
quantitative expression, even in financial form.
Financial expression of social standards is financial standards, which can
be used for calculating of financial volume on social expenditures. Financial
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standards are determined for one unit of budget services. But there is a problem:
in market (competitive) economy with instable prices in conditions of territorial
differentiation one cannot determine these standards on federal level. So,
practical use of PB needs decentralization not only within determination of
result-evaluating indices, but also in system of regional social and financial
standards, which expand federal social standards to the conditions of local
circumstances.
In a conclusion let's accentuate, that fiscal incomes centralization
strengthening has resulted in devastation of territorial and especially of local
budgets. This leads to poor financial support of local power and worsen
critically the opportunity of PB using on local level. There is also a problem of
strengthening of local budgets incomes through the redistribution rationalization
of incomes throughout the vertical line of budget system.
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THE PLACE OF IRONY IN A. P. CHEKHOV'S IDIOSTYLE
AND ITS TRANSLATION
Over the past decade, much has been done in the study of A. P. Chekhov’s
works, their perspectives, creative history, and biography and creative evolution
of the writer. However, the aspect of style, chosen by us, is still insufficiently
described.
The question of idiostyle is the question of content and formal linguistic
characteristics peculiar to the works of a particular author. It makes the author’s
method of linguistic expression unique and it’s embodied in these works.
Developing the traditions of Russian satirical prose, A. P. Chekhov
expanded the boundaries of the comic narrative, showing huge capacity of
psychological comedy, which absorbed both forms of superficially plausible
reproduction of reality and inherent satirical-humorous genres sharpening. The
writer opened large possibilities of the genre of comic novel, the satirical story
and created an essentially new genre – ironic tragicomedy.
The integrity of the artistic world of A. P. Chekhov is determined by the
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unity of three principles: lyrical, dramatic and comic, but a comic component is
a manifestation of a particular attitude of the writer. Irony is not a unit of the
language, it exists independently of it as a fragment of the objective world,
which finds its embodiment in the form of an ironic situation. However, it has its
own means of expression, which are fixed in the language.
A. P. Chekhov’s irony is often expressed by the words themselves which
have no ironic value, but subjected to ironic reflection. We should also note that
often to create irony A. P. Chekhov chose the words with nationally specific
flavor, which are very difficult for translation into English. Any comic work is
always a zone of increased conditionality, for its plot is more or less
conventional, the hero is also conventional and the narration is conventional too.
In the comic narration the traditional system “author – narrator – hero – writer”
acts specifically. A. P. Chekhov often resorts to allegory, external to the
camouflage trend, to cipher, which the reader will have to solve. The writer
relies on the reader’s response activity, and that its position expressed in the
system of comic and satirical images can be understood in a certain way.
The role of the narrator is very important in comic works, because he is
acting on behalf of the author, trying on a variety of masks: the simpleton, the
wicked observer, good-natured participant in the events, ironic commentator.
And the hero is demonstrably evident, in contrast to the dramatic works, and its
decoding should not present great difficulties to the reader. However, the author
does not hurry with the revelation of his character, though usually the situation
is constructed rather obviously, the conflict is resolved unexpectedly.
The comic element in A. P. Chekhov’s works is extremely varied. Chekov
smiles, Chekhov laughs, Chekhov is angry, Chekhov is ironic. The writer’s
works are rich in various shades of laughter, in which there is a good-natured
smile, and resentment scolded for human dignity, and empathy to him, and
regret at the clumsy human life and pain. But we can’t see bile, sarcasm,
indifference, and contempt of people in A. P. Chekhov’s laughter.
The most common type of A. P. Chekhov’s narrative works – stories or
novels, which possess unusual capacity, problematic character of the novel and
at the same time, novelistic concentration, philosophical commonality of the
narration, harmony, unity, awareness, action, conflict, theme and mood. In his
comic works, A. P. Chekhov takes the reader into the world of everyday life, in
the world of everyday worries of an “average person”, who was the main
character of A. P. Chekhov. This world is dominated by the element of
monotony and repetitiveness of some of the general terms and maximum
formalization of life. Some heroes don’t realize it, others realize it, but no one
can escape the cycle.
Contrary to the comic tradition A. P. Chekhov’s characters do not have
one of the characteristic traits, the characters are not divided into good and bad.
His comic hero is “the average person”, the representative of the masses.
The world around the comic hero turns out to be a set of specific
situations, standard provisions. Heroes of A. P. Chekhov’s comic works live in a
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system of stereotypes, and the comic tension arises whenever stereotypes are
somehow violated.
In an ironic tragicomedy the relations with the world become more
complicated. Almost every character of A. P. Chekhov’s plays has his own
claim to reality, and the comic character is measured here by the correlation
between the nature of these claims and personal essence of the hero.
Determining the specifics of the comic in A. P. Chekhov’s works, we may
speak about a special system of A. P. Chekhov’s psychological comedy.
Features of this system: first, the writer refuses the stark shapes of a point,
focusing on the external likeness depicted; secondly, the motion from image of
comic mask to the image of comic character is significant; thirdly, A. P.
Chekhov’s narration is polyphonic, that is comic, lyrical and tragic at the same
time.
The works of A. P. Chekhov have been translated into many languages
and it’s important to analyze the ways of translating A. P. Chekhov’s works into
English.
Researchers of A. P. Chekhov’s creativity are inclined to believe that his
stories belong to the genre of everyday prose, and plays belong to the genre of
drama. Domestic prose is characterized by brightly colored household, the color
that represents unique challenges for translation. Domestic prose contains a
large number of words with cultural component which even in a perfect
translation are not fully understood by foreign readers.
This can be demonstrated by the example of the passage from Chekhov’s
story “The Chameleon”, in which he presented the description of the
marketplace:
Ч з б з ную
щ ьи
иц й ий н зи
ь Очу
вв
н в й шин и и уз
в у . З ни ш г
ыжий г
в й
ш
, в ху н
н нны
н и в нны
ыж вни
.
уг
ишин ...
щ и ни уши... О
ы ы в и в и б вг я я
н в б жий уны ,
г
ны
и;
них н
ж нищих. [1]
In the translation of Constance Garnett this passage looks like this:
The police superintendent Otchumyelov is walking across the market
square wearing a new overcoat and carrying a parcel under his arm. A redhaired policeman strides after him with a sieve full of confiscated gooseberries
in his hands. There is silence all around. Not a soul in the square. . . . The open
doors of the shops and taverns look out upon God's world disconsolately, like
hungry mouths; there is not even a beggar near them. [2]
Comparing the translation with the original, we immediately feel that in
the description given in the translating a peculiar characteristic flavor is lost to a
considerable extent. Concepts such as «полицейский надзиратель» и
«городовой» probably exist not only in the Russian reality, however, their
translation as “superintendent police” and “policeman” are a bit dry and do not
disclose the entire value.
Sustainable and metaphorical expressions “ни души” and “глядя на
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божий свет уныло” and comparing “голодные пасти” have been translated
almost literally: “not a soul”, “look out upon God’s world disconsolately”, “like
hungry mouths”. However, the translation has preserved the content and
metaphoric expressions, and gives the author’s vision of the marketplace to
foreign readers.
Let us demonstrate another example from Chekhov’s story “The
Chameleon” and its translation by Constance Garnett.
ы у
ь я,
янн я? — ыши в уг Очу
в. — бя ,
н ущ й ! ынч н в н у
ь я!
жи! А... ! [1]
“So you bite, you damned brute?” Otchumyelov hears suddenly. “Lads,
don’t let him go! Biting is prohibited nowadays! Hold him! ah . . . ah!” [2]
This statement of the hero of the story contains emotional vocabulary
“cursed”, “not let her”, “not allowed”, which has a certain flavor and also
informs the writer about a possible social situation of the person who spoke. In
the translation of the part of the statement are as follows: “the damned brute”,
“don’t let him go”, “... is prohibited”. The national character is lost in the
translation and the emotional load of the situation is substantially lower. Thirdly,
in the translation of this episode neutral words were used that do not tell readers
about the social status of the characters.
The genre of “domestic fiction” is very difficult for translation. Work on
the translation of dramatic works which language abounds with expressions
constantly occurring in colloquial speech, various words characteristic of the
speech of this or that character, is extremely interesting for a translator. When
translating plays it is necessary to convey the living and original speech of the
characters accurately, because in this genre the speech of the characters is the
most important tool of their characteristics.
We will focus on some issues in the translation of the dramatic works for
example, fragments from “Proposals” (a joke in one act) by A. P. Chekhov.
Let’s start with the list of actors and its translation performed by Julius
West.
STEPAN STEPANOVITCH CHUBUKOV, a landowner.
NATALYA STEPANOVNA, his daughter, twenty-five years old.
IVAN VASSILEVITCH LOMOV, a neighbour of Chubukov, a large and
hearty, but very suspicious landowner. [3]
First, let us turn our attention to the description of Lomov, the task of the
translator was to find the most accurate adjectives which are “a large and hearty,
but very suspicious”. You will notice that the words “suspicious” and
“paranoid” have different meanings, but Constance Garnett found a more
accurate translation – “hypochondrical”, but it is not stylistically appropriate.
It is worth noting that the names of Chubukov and Lomov are “speaking
names”, but they were translated with the help of alliteration, as in this case,
such variants as “Piper” and “Gouter” would turn heroes into aliens. In this case,
the translators sometimes include footnotes that explain the speaking names.
Having considered the peculiarities of the translation of A. P. Chekhov’s
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dramatic works, you can come to the conclusion that the main problems of
translation includes translating emotionally colored vocabulary, passing the
national color of the speech of the characters, as well as other features of their
speech. One of the significant problems is translating irony of the narration, as
this trait is one of the most important and recognizable in the works of A. P.
Chekhov.
A. P. Chekhov’s idiostyle is of great interest for researchers as it
combines lyrical, dramatic and satirical components, abundance of diverse
stylistic techniques. Irony is an integral component of the style of A. P.
Chekhov, in whose works human nature and life of A. P. Chekhov’s time are
satirized. A. P. Chekhov is one of the most famous Russian writers, whose
works are read worldwide, and this sharply raises the problem of their
translation.
There is no doubt that the works of Russian writers in English translation
should be clear and close to the English reader. The translation should be read
like an original work. But, however, the translated work must preserve the
historical and national identity. The translator has no right to assimilate the work
with English literature, it must be viewed as a fact of Russian culture, this
should take into account connections with other works of the writer, his creative
personality, and living reality, reflected in this work.
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ELECTRONIC GOVERNMENT OF THE RUSSIAN FEDERATION:
PURPOSES, TASKS, PRIORITIES, DIRECTIONS AND STAGES
OF DEVELOPMENT
The demise of the Soviet Union in the late twentieth century led to political
changes on the international world map, and formation of a new sovereign state
— the Russian Federation — caused fundamental changes in the economics and
constitutional legal basis of the country by setting it on a new democratic
development path which was bound to be reflected in the level of interaction
between citizens and government authorities at both the federal and regional
level. Now the state is not a dictating party, but an equal one, opposing its
citizens. New realities of political life require setting strictly defined limits for
such interactions. International practice and objective wisdom have shown that
the most effective form of such interaction is electronic government [4]. This
term is used by jurists in two meanings:
1. In the broad sense — electronic government includes using all the
information and communication opportunities for improving government
activity;
2. In the narrow sense — electronic government is presented as a tool of
simplification of citizens’ access not only to information of government
authorities but also to the state and municipal package of services and
expert examination carried out by non-governmental organizations.
Comparing these concepts of the legal institution and mechanism of
interaction at issue we can define an electronic government as a new form of
organization of administration system of government authorities, based on
automation of all the national management processes using modern information
technologies, and intended to boost the effectiveness of state administration, to
reduce social communication costs for each member of society, and to provide
by means of widespread application of information technology novations a
considerably higher level of efficiency and promptness of obtaining public
services by organizations and citizens and informing of performance of
government authorities [1].
For implementation of this legal institution into life the Ministry of
Communications and Mass Media of the Russian Federation together with the
Ministry of Industry and Trade of the Russian Federation developed the
Conception of forming the electronic government of the Russian Federation till
104

2010 [2]. This Conception was approved by the Government of the Russian
Federation, and for its successful completion the Government Commission on
administrative reform carries out coordination in regard to forming the
electronic government in the Russian Federation.
Determined by the Conception interconnections between purposes and toppriority tasks, directions and stages of development of the electronic government
in the Russian Federation are essential [3]. Having served as a base of the legal
institution development the Conception gives a clear picture of the arrangements
being held for its functioning, forming fundamental directions for the
development of legal framework (the diagram).

Diagram: Formation of electronic government of the Russian Federation
The following basic priorities and directions of the electronic government
formation can be distinguished:
1.
Development of the support system of remote access of citizens
to the information on the activity of government authorities using information
and communication technologies.
2.
Development of federal, regional and local authorities websites
which provides prompt and efficient publication and updating of information
concerning the activity of a certain government authority, real-time access to
public information, organization of interactive communication with citizens as
a part of the feedback and handling public appeals.
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3.
Establishment of infrastructure of public access to the
information on the activity of government authorities and to the state services
provided in electronic format.
4.
Development of departmental centers of processing telephone
appeals of organizations and citizens for providing most comfortable
interaction between the pubic and the government represented by its
authorities.
5.
Establishment of a unified system of interaction between citizens
and government authorities based on a unified register of state services and
service terms, a common guide of counseling offices of different levels and
public reception and service centers of government authorities.
6.
Using a unified chain of multifunctional centers of delivering
state and local services which will particularly allow to provide delivery of a
range of interrelated state services by the Russian Federation federal and
regional executive authorities and by local executive authorities based on a
“one-window” approach.
7.
Provision of state services using the high-level global Internet
which will provide a switch to the high-quality level of delivery of services to
the public and organizations.
Thus, taking all the aforesaid into consideration the following
conclusions can be made: the Conception of forming the electronic government
of the Russian Federation served as the basis for building an information society
in the Russian Federation, giving birth to the idea, declaring the significance of
technological society development for the purpose of enhancing the welfare of
citizens and for economic development as a whole, and imposing on all of the
parties to the information process obligations for exercising consolidated efforts
focused on bridging the digital divide and the development of information
economy, electronic government and electronic democracy.
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BETTER ENGLISH IN PERSON
When it comes to the discussion of ways and means of perfection of
language skills, the debates are varies as well as viewpoints. Down to earth
people believe that poised and regular learners succeed better and sooner. To a
certain extent it is true but not always.
There's no reason to keep it under wraps the fact that if you do your
language class once in a blue moon, a target can hardly be hit. We have to jump
at every opportunity to examine extremes to estimate the best way to go. Rather
often language studies volunteers don't pay much attention to the ways and
means of getting language skills.
They just want to get in. Traditional or regular innovations are not the
subject of the article. In the opinion of the authors leaning a foreign language is
a walk of life and here is an attempt to prove it. A foreign language department
university teacher and a public relations fourth year student bring about and
attempt to analyze a story of learning English as a foreign language in a personal
and probably not quite casual way. Undoubtedly modern English development
traditional strategies are not to be avoided.
The four whales of learning are comprised of reading, listening, writing
and speaking. The easiest part in my opinion is reading with the next stage
understanding the things written. It’s the basics which are normally presented to
a learner at the very beginning along with pronunciation rules. You learn how to
pronounce syllables, you read the word then. Reading was the only part in which
I excelled at school so it was no hassle for me when I made up my mind to do
some more in this field. The next stage is writing. I have to say it’s as easy as
can be in English. Snags emerge when you have to memorize similar looking
words so that not to confuse them in writing as in the speech the differences can
be so subtle that they become unnoticeable. All in all it’s easy. You read what
you write and write what you read. One more means which I used to resort to
was jotting words down to learn them by heart, the process which concomitantly
let me adapt to peculiarities of writing. The next step is speaking. Speaking
should be performed as soon as possible, otherwise you risk forgetting a good
bunch of words. It’s probably slightly superior to all of the other parts of the
process of learning as basically learners aspire to speak a foreign language. We
don’t say ‘‘I want to read in French, I want to write in Italian or I want to listen
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to German’’. We want to speak, don’t we? Nowadays it’s easy to communicate
when technologies dominate the world but I found it a good solution to speak to
myself, quiet or loud. If I love music then I reflect over music when walking in
the streets. Translating items written on ad boards is a way and a form of
speaking, too. I used to devise questions for myself and answer them. The
process was recorded on a camera and then watched to see the mistakes. Some
say you have to begin to speak from the very early period. I probably began after
some months. In French I started speaking after half a year which is a huge time
distance but it took me this long to let all the rules sink in and it also cost me
some words which got forgotten. One has to accept these losses and sooner or
later it’ll be compensated for anyway. The final stage is listening. Listening is a
tricky one and the most tedious. Whichever film or an interview I started
watching and listening to, it was a total babble for me. Like the inevitable losses
of words, it just should be accepted. The first couple of months literally
everything will be inaudible to the ear. There’s one serial called ‘Extra’. I
believe the bulk of English learners has watched it at least once. It’s openly
stupid to a great extent but it’s one of those things you will start understand
more or less from the beginning, also owing to the fact it’s supplemented with
the video. There are many accents in English which is a hassle as well. Try to
fully make out the scouse accent, for instance. I find it hard. In listening you
should get the idea which is the best piece of advice. Also I find American
English to be easier to latch on to so American serials, like Friends, were my
preference. Radio is one more means. BBC has a wide range of programs for
everyone so I occasionally listened to them as well. Last but not least, I am
assured that to understand better one has to speak better. Somehow it’s
entrenched in my head. Fast or slow but the speech has to be clear. If not, if your
accent is clumsy you will solely expect the same from the speakers which
obviously they won’t provide.
In this article we would like to talk about the approach executed here, in
Russia, towards the education in the area of foreign language studies and I shall
make judgements predicated on my personal experience. The whole description
might be comprised of one or two words to briefly picture the situation to a
reader and these would not be favorable words. I shall try to delve into the
process a little more but I shall present this word anyway. My choice is
‘meagre’. I mean it. M.E.A.G.R.E. I placed dots to render it clear that the
construction is an abbreviation. Each letter describes a specific shortcoming
which Russian teachers, learners, and people in general lack to achieve some
(considerable) results.
M is for mentality. Russian mentality is a very peculiar thing to examine.
Actually, it is a very ludicrous thing. What this mentality is another story but in
terms of our article it is the primary deterrent. It is not dissimilar to indolence.
Generally speaking, it is the mood of the country. I can only speak for myself
but one could not deny the nature of the environment around. People evidently
have some other and more important things in life. Learning a foreign language
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is quite a task and however beneficial it appears it is still optional. Anyway if
you look at other European countries you will see that in many of them the bulk
of the population speak at least two languages and these are well developing
countries. In Russia those who speak at least two languages are predominantly
immigrants from the Mid-Asia. Russians somehow find this skill unnecessary
which is a sign of lacking ambition.
E means enmity. Some people here, and there are many of them, try to
apply this manner of thinking in which they desperately strive to see their
country in the best possible light. From the outer point of view it borders on
conniptions. This is part of mentality but in its radical form. Unfortunately, for
these people there is no alternative of choice. Well, it is even possible to hear
some state deputy declare that this is other countries who must learn Russian,
not vice versa. There might be a small seed of truth in such statements but all-inall they make no sense at all. This is like being on a strike versus nature. I
understand this people’s enmity and hostility towards the countries in which
some popular foreign languages are spoken. I should note that I am not writing
about some definite language in this article but the idea of the previous sentence
should be applied to the English language. Historically the relationships between
Russia and the West English-speaking countries have been turbulent but
however patriotic some people are there are things which should not be confused
e.g. sports, arts, relationships between people and languages not in the least and
it is troublesome not to understand this.
A is for aberration. It is perceived by many that a foreign language is an
enormous task. Well, it is, but these statements are pretty much exaggerated that
they procreate an unappealing effect and in the end every bit of desire reverts to
the initial state of indolence and stoppage. This is part of mentality as well, but it
is a little different. The opinion is created by those who «can’t» and is delivered
to those who «could but won’t» because they take it for granted and bid farewell
to the seed of the drive to learn. Unfortunately, this opinion dominates.
G is gaps in knowledge. It is a huge gap sometimes. My experience lets
me conclude that some teachers are simply inept. It is okay to make mistakes but
some teachers are made of some rougher material and do not accept them. To
some teachers it needs to be explained that ‘despite’ can only be followed by a
gerund or that ‘than I am’ and ‘than me’ are two interchangeable constructions
with one of them being formal and another one used in informal speech and both
are correct. I might be too captious but this, and it is not a complete list of the
cases I’ve experienced took place and still does. As for the second example, it
would be much better for many teachers to cover all the areas of knowledge and
teach all-round stuff, not just obsolete or dating academic formulas. What else is
missing and another vast gap for teachers is their inability to motivate. A regular
class of a foreign language at a Russian school or university is a uniform
practice. Elementary things are reiterated for years and years and hence no
advancement. A lesson is intent upon completing the job where the job is to take
up time but not to devolve knowledge. I do believe it is possible to turn an
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ordinary thing into something greater. Here is one simple example. If you ever
have had an unlikely favorite lesson at school or university you know what I am
driving at. I have chanced to have a similar experience with marketing at
university and not in the least thanks to the teacher. A big motivator and an allround specialist. That is all it takes to be superior in one’s area of knowledge. Is
it too much to ask?
R here means reduction of time. Unless one studies at a language faculty
there is not much time imparted to languages at educational establishments. It is
obvious that the task to master a foreign language is not feasible when there are
solely a couple of hours a week for this task. A lesson of a foreign language at a
public school takes about 1,5 -2 hours a week, roughly the same amount of time
at universities. In my first and second years at university it was 3 hours a week
but in the third year it is just one lesson a week. Obviously it is not enough.
Another E is for equipment. I could have used it for words like eagerness,
estrangement or error but it was all written about above so I chose equipment.
This is a bit scrappy. Up the article I have already discussed motivation which
teachers lack in short. The methods are tedious and mundane. What can help is
use of technology. Somehow in the second decade of the 21 st century it is still
neglected. There truly exists a great amount of proper programs oriented to
making the process of learning more effective. It is faster and sometimes more
accessible and what really matters it is interactive, it is like a game. I used these
methods in the past and I still take to them. Now that there are computer classes
in every school, every university it would be expedient to use them at full
throttle. This is not just about a foreign language; this is about many other
subjects. Otherwise it makes little sense whether it exists or not
Here you are a personal description of a private experience in learning a
foreign language. Definitely it may be argued or agreed, you can keep an eye on
the ball or cut it out. Anyway discussion is ever boiled down to effectiveness of
ways and means of studies that cannot be ignored. New opinions and viewpoints
spring up irregularly and that is one of the reasons why the authors of the article
welcome any volunteer, any learner of English to express his own vision of the
matter to be discussed cooperatively and friendly. We would be pleased to do
that if learning a language is your walk of life.
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INDIVIDUALIZATION OF UPBRINGING AND EDUCATIONAL
ACTIVITIES IN A SOCIAL FAMILY
In any civilized society orphan care is an important moral mission.
Childcare in orphanages usually is regarded as “… substitution of one kind of
risk factor (e.g. poor upbringing or hard upbringing) by a factor of another risk
(formation of distorted self-consciousness, problems in flying the nest)” [3, p.
29]. A child, brought up in an orphanage, must become a fully fledged member
of society, ready to begin the world and solve social problems waiting for him
on his life journey. It is necessary to prepare a child for overcoming
socialization difficulties by drawing on every child’s potential and providing a
background for his self-actualization.
A.S. Makarenko stood for broad and full democratization of upbringing
and education, for creating good psychological climate for children that gives
everyone guarantees of safety and free and creative development. By the goal of
upbringing Makarenko means “a program of a human person and a program of
human character” [4. p. 9], provided that the concept of a character includes “all
the aspects of personality, i. e. the nature of externals and the inner world,
political education, knowledge — the whole image of personality”. Makarenko
also considers that “we, teachers, must have such a program of human
personality that we must be eager to accomplish”. In every child he saw “deep
and dangerous strivings of character, deep habits” and he thought of “a kind of
character that the child should have and that a teacher should strive for in order
to raise a good citizen”. Makarenko arrives at the conclusion that “yes, there
should be both a common, “standard” program and an individual adjustment to
it”. [4. p. 9].
The significance of the problems of socialization and rehabilitation of
children, brought up in institutions for orphans and children, who got in deep
water, is determined by the priorities in the national educational policy
concerning this category. In the “National strategy of actions for the benefits of
children for 2012-2017 (confirmed by the Order of the President of the Russian
Federation of June 1, 2012 No. 761)” it is stated that “in the Russian Federation
in all cases special and adequate attention must be drawn to the children who fall
under the vulnerable categories. It is required to develop and implement the
forms of work with such children, allowing to overcome their social exclusion
and promoting rehabilitation and full social integration.” [1. p. 9].
These strategic documents determine it necessary to develop and
implement educational programs providing individual education, to create
conditions for getting a good education by orphans, to create conditions assuring
the unlocking of a child’s potential and to engage for this purpose highly
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qualified specialists as curators. There arises the need for upgrading the forms,
methods and technologies of the institution’s activities to the complex,
multidisciplinary approach to working with children (i.e. cooperation of all the
specialists of an orphanage) focused on an individual development and solving
the problems of orphans.
Our institution has experience in organization of children’s life by
imitating the conditions of living in a family. We also organized an open
educational space (learning, leisure activities, manufacturing) and expanded the
social network of the children. The children live in different age groups
consisting of brothers and sisters from several families. Their accommodation is
organized as a common apartment, i.e. there are bedrooms, a living room, a
kitchen. The children clean the room by themselves and so on. A social family is
the kernel of all the educational work in the shelter. It is a psychological unit, a
real family hearth for the foster children, where they go with their hardships and
pleasures and where most of the problems and educational tasks are solved. The
social family serves as psychological safety valve for the children. The social
family is also the place where they go to talk about how they do at school, what
competitions and contests they participate in, what achievements have they got.
Such organization of life prepares foster children for their future
independence and forms their self-care skills. It is essential for gaining social
experience by foster children, for creating new mindsets and social skills,
helping to be flexible in new, unusual life situations by choosing socially
acceptable forms of behavior.
Taking into consideration the difficult process of socialization and
development of foster children, gaining experience in social actions by them,
learning communication rules, creating their self-image as an active person,
forming behavior samples, based on which socially relevant characteristics of
personality are built, the model of individual development plan (IDP) for every
foster child of the shelter has been developed. The model provides consistency,
correlation and continuity of pedagogical process (when the same topics and
courses are studied at different lessons in close interrelation with other curators).
For forming an individual development plan the most significant is the
mutual information of specialists about a child, their correlation on the analysis
of complex information and on determining basic tasks and methods of
rehabilitation work with a particular child. This task is laid upon the so-called
social medico-psychological educational council that forms and tests a
hypothesis on the structure and development of a child and develops for him an
individual development plan.
Pedagogical rehabilitation at the shelter involves helping the foster
children to unlock and fulfill their potential and skills, satisfy the interests,
estimate themselves and other people and find an optimum type of relationships
with adults and peers. The rehabilitation depends on the nature and content of
the problems to solve and the role it plays in the consistent pedagogical process.
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Only based on complex diagnostics it is possible to detect different forms
of deviations in the child’s development and determine the nature of correctional
and educational effects. Moreover, it is important to bear in mind that a child
grows, develops, his deviations intensify and reduce from time to time, causing
secondary manifestations. Therefore, while observing the dynamics of the
child’s development in the process of education and upbringing it is important to
provide cooperation of all the specialists.
As a result the basics of social experience will be laid. Firstly, the basics
have certain socially mental nature. Secondly, you cannot buy, inherit or
withdraw them. And thirdly, in the future they will help the children to become a
fully fledged member of society. [3. p. 29].
The stage may be considered as preparative to the following stages of
socially educational work. The post-orphanage guidance department will
continue to work with a child complying with the continuity of forms, methods
and principles.
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THE ANALYSIS OF THE CONCEPT OF MEDICAL-PEDAGOGICAL
INTEGRATION IN THE DOMESTIC PEDAGOGICAL LITERATURE
The article discusses various approaches to the definition of medicalpedagogical integration in the domestic pedagogical literature. It is emphasized
that since the first mention until today the concept of integration in the
pedagogical process has developed rapidly, taking different forms and contents.
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It is noted that integration is an expression of unity of purpose, principles and
content of the process of education and upbringing, the result of the function
which is the formation of the students ' qualitatively new holistic system of
knowledge and skills.
The above mentioned fact is considered by the teachers-researchers in
different aspects:
– integrative processes in education, influencing the development of
pedagogical science, and to integrate its functions (Z. A. Mal'kova, N. D.
Nikandrov, B. S. Gershunsky, etc.);
– integration processes in the modern world education (A. P. Liferov,
etc.); – reflection in the training of the integration processes taking place in
science (A. P. Belyaev, I. D. Zverev, V. N. Maksimova, etc.);
– integrative processes in pedagogical best practices and their impact on
the decision of problems of harmonization of learning (G. F. Fedorets);
– methods of identification and description of integrative processes in
education (U. S. Tynnikov);
– the integration of the content of vocational education and vocational
training (A. P. Belyaeva);
– integrative processes in pedagogical education (A. N. Nyudyurbegov);
– eliminating a lot of objectivity and effectiveness of the educational
process through the integration of academic subjects (Y. I. dick, A. A. Pinsky,
V. V. Usanov);
– integration of science subjects (S. A. Sergeant); integration of special
concepts (N. E. Kuznetsova);
– integration of scientific and vocational disciplines on the basis of
objects of engineering and technology, and leading scientific and technical
structural knowledge (M. N. Berulava);
– methodology, theory and methods of integrative approach (M. Pak); –
integration as a principle and tendency of development of education (V. N.
Maksimova);
– integration and strategies pedagogical education (L. A. Walicki).
Considering the notion of integration in the pedagogical phenomena and
processes, it is impossible not to touch on related concepts such as system,
consistency, integrity.
The analysis of the philosophical definitions of "integration", "integration
of science and scientific knowledge" shows that scientists to characterize these
conceptions use the terms "system", "communication", "integrity", "elements",
"components", borrowed from systems theory. The great Soviet encyclopedia
defines integration as "the concept of systems theory" [2].
In "the Pedagogical dictionary" defines system as "a set of interrelated
elements" [6].
Thus, system development is characterized by the properties of
orderliness, of structure, of hierarchy of elements and their relationships. Many
researchers indicate the possibility of selection invariant characteristic in the
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existing definitions of "system". The leading idea of the system is the idea of
interaction between the elements and integrate them into a whole. It is noted that
"in a sense, a systematic approach is a methodological means of studying
integration, more precisely, integrated of integrated objects and dependencies,
interactions. This is the actual secret system approach" [4]. And not incidentally
the Greek word systema (meaning whole composed of parts, Union) and the
Latin word integratio (combined into a whole) are deep essential unity, for the
value of one of them is revealed through another.
The practical implementation of integration in teaching was first given in
Britain in the early XX century, when European scientists developed the socalled "cooperative courses", which essentially boils down to integration of
professional knowledge with practical activities. Later, these courses have
become popular in many colleges and universities in Europe and the United
States of America. Foreign experts believed that cooperative learning as a
special type of integration, in General, had a positive impact on their teaching
process and represented a qualitatively new form of training specialists,
providing comprehensive personality development and a more in-depth study
[1].
Later, in the 20-ies of XX century in Russia was the experience of using
integration in order to connect learning with life and productive labor of
students. In Russian pedagogy, the integration of engaged scholars such as V. Y.
Stoyunin, N. In. Bunakov, V. I. Vodovozov, B. G. Ananiev and others. They
believed that integration in the learning process involves the understanding of
the system and the logic of the subject and the linkages that exist between the
individual topics and questions, and highlighted a number of advantages of
using integration in the educational process is mutual knowledge; elimination of
duplication of material; the formation of integral system of views.
Thus, integration of medicine and pedagogy is determined primarily by
progress in philosophical, psychological, historical and other scientific fields.
The problem of correlation of social and biological in man, of education and
training as a healthy child, development of his personality, etc. - it is advisable
to resolve comprehensively, in accordance with the achievements in the field of
chelovecheskaya [7].
Currently, there are significant changes in the health system, characterized
by the convergence adjustment measures lifestyle person in need thereof the
methods of education in the broadest sense of the word. In turn, the educators
address issues of moral, aesthetic, physical education is linked to the
development of health-saving technologies.
In Russia the question of the integration of medical and pedagogical
education arguments raised N. I. Pirogov, K. D. Ushinsky, S. P. Botkin, P. F.
Lesgaft and others. Russian physiology in contrast to the analytical physiology
of the West, has always stood, stands in close Alliance with philosophy. Russian
physiologists I. M. Sechenov, I. P. Pavlov, A. A. Ukhtomsky, P. K. Anokhin and
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many other in the explanation of the physical laws always come back to
philosophical generalizations [7].
Speaking about the integration of medical and pedagogical education, it is
impossible not to acknowledge the contributions of past scientists in diagnostics
- the study of the States, properties, and reserves that can be made to work with
him to get his education, training, prevention treatment. Complementarity of
clinical diagnostics and psycho-diagnostics, special professional knowledge and
General knowledge about a person is a necessary condition of medical and
pedagogical practice. One of those who ably combine in its activity in medicine,
physiology, psychology, pedagogy, striking, according to I. P. Pavlov, the
ability to "solve the disease and find the best means against them", was the S. P.
Botkin. Some famous doctors amazed his contemporaries by the accuracy of
diagnosis based on the examination and, to some extent, intuition. These include
Zakharina, who in his lectures was proving to students that a real doctor should
already when you look at included in the study half of the patient to establish the
correct diagnosis.
In the works of P. F. Lesgaft, they relate to anatomy or physiology,
psychology or pedagogy, hygiene, or the General theory of organic evolution,
man has always regarded as an integral body and personality at the same time.
Hence the difficult questions of the interrelationships of mental, moral, aesthetic
and physical development of mutual influences and the corresponding aspects of
education.
The analysis of the process of integrating medical and pedagogical
education is impossible without reference to the works of I. A. Sikorsky.
Medical education and values pedagogy and psychology allowed him to clearly
define the importance of the study of child development for various areas of
scientific knowledge and practical work in the field of education and training.
He repeatedly stressed that the true basis for a scientific theory of education is
an integrated, comprehensive study of the child. On extensive research the
material Sikorski showed that many of the shortcomings in human nature are the
result of improper training and can be overcome and corrected in the process of
"appropriate medical-pedagogical interventions". Being a brilliant teacher and
developing an optimistic view of the possibilities of education, he insisted on the
dependence of this process on many factors and, in particular, from the
personality of the teacher [5].
The ultimate goal of raising people of Sikorski as a doctor and teacher
seen in the harmonious development of personality, they mean development of
various aspects of mental life – the mind, the feelings, the will; a combination of
different aspects of educational effects – mental, moral, aesthetic; development
of mind and body – mental and physical education. As the main factor in the
education he considered the integration of school, family and psychological
medicine. In this issue of great interest are the scientific views of V. M.
Bekhterev. Starting point and main objective of his scientific research were
made by people as a holistic ontological Genesis, biosocial education in the
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unity of all its sides, in interaction with the world: nature, the cosmos and
society.
An analysis of the scientific heritage of V. M. Bekhterev shows that its
main purpose was the creation of a single holistic learning, learners of all sides
of personality, her interaction with the world on the basis of some common
universal laws that unite and explain the diversity of the studied phenomena
different level.
Bekhterev was one of the first scientists paid special attention to
educational possibilities of suggestion, based on high impressionability and
receptivity of the child if he has no experience vitaminnogo prevailing
worldview, in low criticality.
An outstanding Russian scientist V. P. Kashchenko believed that health
and educational impact on children, especially with character flaws, maybe then,
when on the one hand, medicine is intimately intertwined with the pedagogy and
psychoneural when deviations are eliminated in children by using teaching
methods and techniques. He was sure that "success is only possible through deep
mutual penetration of one area to another, with the friendly assistance of a
doctor and teacher". One treatment and one upbringing, in his opinion,
malorezultativnoy without mutual penetration activity of a teacher and a doctor
with special training: doctor of pedagogical disciplines and therapeutic
pedagogy, teacher - in Psychoneurology of child's age and medical pedagogy.
Under the last scientist to understand the integration of medical-therapeutic,
pedagogical and educational techniques aimed at the correction of the character
and personality of the child.
Kashchenko, addressing his disciples, emphasised that the well-organized
medical and educational institutions a synthesis of medicine and pedagogics
allows to study the child in the fullness of its features and traits [3].
Summing up the above, we can say that today, there is a certain system of
views and approaches in the definition of medical-pedagogical integration in the
domestic pedagogical literature that reveal different aspects of its content.
A comprehensive study of the problems of integration of medicine and
pedagogy in education has confirmed its importance and positive impact on
educational and health process, expressed in the aspiration of the modern
individual, with systemic thinking, the ability to make a conscious analysis of its
activities, independent actions in the face of uncertainty, and acquisition of new
knowledge and skills.
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FORMATION OF COMMUNICATIVE COMPETENCE
OF BACHELORS ON THE BASIS OF TECHNOLOGY
«AUDIT USABILITY CORPORATE WEB-SITE»
The relevance of the chosen research topic is determined by its social
importance the current at this stage of society development. Currently, the
company claimed identity of an active, creative, communicative, purposeful,
which is in constant development. The need for setting the selected themes for
study due to the fact that in real life, there have been obvious contradiction
between the current situation in higher education and the requirements for
graduates. Accelerated development in all fields of science and technology is
transforming public consciousness, changing the thinking and worldview of
modern man, creating a new culture of behavior and relationships among
people. Education can not be kept away from these processes, as it has to meet
the needs of individuals in the knowledge and the development of professional
knowledge, comply with the changes occurring in society.
The circumstances mentioned allows us to draw a conclusion about the
need of resolving the contradictions between:
- Requirements (that) arecedares to the regreiremend are declared to the
personality ofa graduabe by the modern socieby;
- The need for the formation of communicative competence of the future
graduates, carried out by the university, and the orientation of teachers on
traditional forms and methods of teaching.
The need to resolve these contradictions determined the selection of
research problems: the formation of communicative competence of students Bachelor of innovative technologies (for example, technology «Audit usability
corporate Web-site»).
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Methodology of formation of the spiritual world of the individual is
contained in the works of Russian and foreign philosophy (Kant, Rousseau,
Berdyaev, and others.), Teachers and psychologists (GM Andreeva LI
Antsyferova, NK Baklanova , AA Bodalev, VA Kan-Kalik, BF Lomov, VN
Myasischev), as well as researchers in the communicative activity of the person
(NB Burtovaya, OV Vannovsky, Petrovskaya LA, PV Rastyannikov etc.). In
spite of the enormous contribution of researchers in the study of issues related to
the characteristics of the competencies of bachelors, as well as optimization
problems and improve the innovative pedagogical methods, forms of training, to
date special works devoted to the formation of communicative competence of
students-bachelors implementation of educational tasks at the module-rating
system of the organization educational process, there is no [1].
The object of study: undergraduate training at the university.
The subject of study: the process of the most efficient formation of
communicative competence of bachelors with technology «Audit usability
corporate Web-site».
Objective: to provide theoretical and methodological substantiation of
communicative competence of undergraduate students and to develop innovative
methods of its formation.
As a hypothesis, the study suggested that the formation of the
communicative competence of students-bachelors will be effective if the
module-rating system of organization usesinnovative learning technologies «Audit usability corporate Web-site».
Testing of the experimental procedure was carried out under simulated
conditions, which, in our view, should contribute to the effective formation of
communicative competence of bachelors lawyers. The experiment involved 205
people (150 students enrolled on the basis of higher education, and 55 students
enrolled on the basis of general secondary education), which accounted for 80%
of all undergraduate students of the Faculty of Law. Each of them had formed
two experimental and one control group to obtain more accurate information and
conduct of comparative analysis of the data.
The experimental group used the technology «Audit usability corporate
Web-site». In the control group training was conducted in the traditional way in the form of lectures on «Module 1: Organization of the information.» The
choice of methods and forms of experiential learning was driven by its
objectives aimed at creating all indicators of communicative competence of
students.1 [2]
On the basis of the study of literature and their own pedagogical
experience developed an algorithm of the proposed method of effective
formation of communicative competence on the basis of studying undergraduate
1

So, during the development of the said program curriculum that includes technology
«Audit usability corporate Web-site», has been studied and analyzed a sufficient
number of psychological and pedagogical sources affecting these problems
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curriculum, and the use of innovative technologies, including «Audit usability
corporate Web-site». [4]
Technology «Audit usability corporate Web-site» includes a number of
audit procedures of electronic resources of organizations such as: 1. The overall
impression of the site; 2. Design; 3. picture box; 4. directory partitions; 5.
visibility; 6. Formatting; 7. Your Font; 8. Home; 9. «About Us»; 10.
«Directions»; 11. «Industry News»; 12. «Useful information»; 13. «Partners»;
14. «catalog of products (services)»; 15. the availability of contact information;
16. site navigation. [5]
Each audit procedures is estimated at 10 point system for all procedures
performed the maximum number of points - 160. Then, a group estimated in
points of procedures for the following summary indicators: overall evaluations
90 balls - estimated unsatisfactory; 91-120 points - satisfactory; 121 points and
above - good.
To audit the students were offered about 200 sites of the regional judicial
authorities of the Russian Federation. Chance was audited sites of other
structures, for example, a site audit of the bank.
To complete this training task student had to conduct an audit of the three
sites of different banks in Moscow, noting their strengths and weaknesses, and
to assess the design of the site on a scale and set the final rating of the sites
analyzed banks.
Following the interactive sessions in the experimental groups and the
traditional occupation of the control group it was held the final cut of the success
of students on the basis of the students' answers to a questionnaire consisting of
three parts. In the first part of the proposed questionnaire contained questions
with which it was possible to see how the students are aware of the importance
of identifying the problem, showing interest in the development of their
communicative abilities. The second part of the questionnaire included a test to
determine the level of theoretical knowledge of students about the
communicative competence. [3] The third part of the questionnaire was aimed at
solving situational tasks with which it was possible to identify whether students
formed each particular communicative competence, corresponding to the
parameters of the proposed technology «Audit usability corporate Web-site»
Analysis of the communicative competence of the students showed that
students in the control and experimental groups are characterized by high and
very high level of development of communication skills (76% and 88%,
respectively), Figure 1. This indicates that students quickly orient themselves in
difficult situations, freely behaving in new collective, pro-active, prefer in an
important case or in a difficult situation to make independent decisions, defend
their opinions, persevering in an activity that attracts them. Note that in the
control group, which was used for the traditional methods of teaching the course
«Module 1. Organization of information», communication skills accounted for
59% (difference not statistically significant), and a high level of processing of
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the information - only 33% (the differences are statistically significant , p
<0.001).
In experimental groups, communication skills have made 87% (difference
not statistically significant), and a high level of information processing - 75%.
In our opinion, these results reflect the benefits of using new technologies
in the formation of communicative competence of students. Formation of
communicative competence in vocational training graduates is an integrated
training and education based on the study of several academic disciplines,
focused on the development of communicative abilities. [6]
The result of ascertaining experiment was proof of the effectiveness of
using the technology «Audit usability corporate Web-site» in the formation of
communicative competence of students.
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INDEPENDENT WORK OS STUDENTS
IN PHYSICAL EDUCATION

Today one of the most important tasks of higher education is forming
readiness of the future experts to self-learning and expression of creativity.
According to the letter from the Minister of Education of the Russian Federation
of 27.11.2002, "On intensification of independent work of students in higher
education", the solution of these problems "can not be without increasing the
role of independent work of students of the educational material, increasing the
responsibility of teachers for the development of skills of independent works for
stimulating the professional growth of students, developing their creativity and
initiation "[3, p.4].
Practical part of Physical Education is the main form of organization of
studies in higher education. The quality of teaching depends largely on the
success of a wide circle of tasks assigned to modern university.
The most common requirements for the effective teaching were made by
principles developed by the Russian didactics. These principles suggest that the
content of higher education should be systematic. The classes should provide
active and conscious students with the knowledge of teaching and material in the
course should be optimally combine verbal, seeing, practical, searching and
reproductive techniques [1, p.7]. Education should provide firm assimilation of
studying, the unity of studying, education and physical development of students.
Therefore, the modern Physical Education is characterized by integrated
planning problems of formation of knowledge, practical skills, educational
ideological and moral qualities of personality, the development of intellect,
emotions and qualities of students. An integrated approach to the planning of the
practical problems of studying is an essential tool to optimize learning for one
and the same time to achieve the results without reloading students. So, that is
why, every teacher of Physical Education should schedule problems of
educational and developing nature. Of course, not every class will resolve the
whole range of tasks listed above. Much will depend on the specific of theme,
content and special features of students and so on. But the fact that the teacher
will always look for opportunities of solving in the classroom of a "whole fan of
tasks" undoubtedly will contribute increasing of getting knowledge efficiency.
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Optimal organization of modern lesson suggests that the learning objectives
are not only complex but specific, counting features of this group of students.
This means that the teacher of Physical Education should strongly improve the
process of learning, involving their functional abilities, state of their health without it, it is unthinkable to do the learning process in Physical Education but also to have a sufficiently complete representation, of a development of
morality of students in their social and labor activities, attitude to learning,
leading interests, formation of skills in training activities, cultural views,
discipline in perseverance of sport, degree of disability and about the progress in
all subjects.
However, no matter how efficient and purposeful was the development of
physical qualities of the students in the academic studies, time, that is allocated
for the formation of stable skills during lesson, is not enough.
Actual problem of physical education in high school on the modern-rated
stage is the need to build the students' desire for physical self-improvement.
Therefore, those tasks that put in higher education for high school teacher, is
very important to raise the motivation and skills of independent work of
students. This is one of the key provisions to improve the quality of education
and training speciolists. Firstly, exactly diverse self-based work provides a high
level of mastery of the material and the development of motor skills abilities in
the performance of the physical exercises. Second, only in the process of selfstudy work are formed strong beliefs. Third, self-study turns in self-education of
great educational value, for forming the trainees such personality features of
character as self-sufficiency, perseverance [2, p.23].
In order to become a good specialist, future masters in the years of studying
must be willing to learn whole lifetime. To prepare to have such wish, is obliged
on high school teachers. Thus, for teachers of high school is an important
practical problem - to teach students to learn in high school and do self-study
after it. In fact, this problem has two aspects: motivation in development of
students' need for self-education and "technological" - the formation of their
skills [2, p.34].
Familiarizing students to physical education is an important term in a
healthy lifestyle. Along with the extensive development and further
improvement of the organized forms of concepts of physical education, there is
crucial importance of personal physical exercise. Modern complex conditions
of life dictate higher requirements to biological and social opportunities of man.
Comprehensive development of physical abilities of people with the help of
organized motor activity (physical training) helps to concentrate internal
resources of an organism to achieving this goal, increases efficiency,
strengthening, and improving health.
The solution to this problem depends on the ability of students to use means
of physical training to strengthen their health, maintain high skills in self-study.
Perhaps, there is no subject that could so clearly show students the
characteristics of the organism, to teach methods of hardening and training. The
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experience of universities shows that not always the teacher pays attention into
it. As a result, many graduates after finishing universities, without teachers and
lessons are no longer actively engaged in physical exercises and of course it is
negatively affects their health and motor activity.[3, p.5].
The considered problem is, in particular, that the teacher should not be
limited to teaching only skills and abilities specified in the relevant section of
the programm (there are marked only the key skills, learning them allow
students to independently perform required elements in each day of regime morning gymnastics moving breaks and homework in Physical Education, selfmotivation in basic motor qualities, the organization of active leisure). To make
graduates know what they can do in spare time able to do it, we must give them
a fairly wide range of knowledge, skills and abilities are not limited to the
content of teaching material program.
Independent work of students - it is his individual work in the most
varieties of conditions: in the classroom, library, reading room, lab, gym,
competitions, etc... In conditions of universities the work is arranged
intelligently and under control.
The system consists of three basic independent work types:
1) current lessons over material, abstracts of lectures, textbooks, in
preparation for the theoretical and practical part of a lesson;
2) doing semester homework: writing abstracts, preparation of special
issues, self-study of unit in a textbook, included in the program, but not
discussed in a lecture;
3) improving the skills of body-motor activities, participate in various
sports competitions and public events, scientific circles or problem group. The
first type of work is intended to provide ongoing training to the theoretical and
practical part; the second is to focus on the most difficult sections of work, gives
opportunity to understand deeply material and skills; the third is to develop the
ability of the transform the knowledge and use it in the complex during physical
exercise at the institute and in the further work.
Independent work is a study in audience (during lectures, practical parts and
others) and activities outside the audience. These types of activity must have a
single process. Thus we plan independent study and the work during studying
year. The department pays much attention at drawing up work programs,
including in educational-methodical complexes.
Teachers organize independent work, knowing specialty and the specific
difficulties of individual students in the course of its implementation, planning
the course of mental operations, showing individual approach to students, it
contributes to the accumulation divided by the fund-definition knowledge and
the formation of mental and practical activities, methods of learning, methods to
correctly analyze and synthesize the correct relation, matching techniques full of
generalizations, analogies for the development of physical qualities.
Our experience shows that self-study working is a necessary element of the
modernization of education in the domain of Physical Education.
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The effectiveness of independent work of students in large depends on the
nature of the task. The large effect is usually achieved when the task is creative
and interesting for student.
From course to course tasks for practice and theory become more difficult,
require students to improve the skills obtained when performing various
physical exercises, skills to compare, summarize the facts, analyze obtained
special knowledge in the field of Physical Education.
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SECTION XI. Psychological science
Akulinina N.V.
post-graduate student, Department of Psychology of education,
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SOCIAL-PSYCHOLOGICAL FACTORS OF THE DEVELOPMENT
OF A PERSONAL RESOURCE OF PRIMARY SCHOOL PUPILS
Human resources form a real potential for a successful adaptation for
adverse life events. Psychological resources include human skills and abilities
[2, p. 550].
As the result of analysis of psychological literature (Dubrovina I.V. [4, p.
52], Leontiev D.А., Maddi S. [2, p. 178], Maklakov А G. [3, p. 466], Fankl V.
[2, p.53].) personal resource is regarded as “viability”, “psychological health”,
“personal potential”, “spiritual development”.
The theoretical study of the problem allowed us to state the problem of the
research: the study of a personal social attitude in a peer group. The undertaken
study involved 458 pupils of the 1- 4 forms aged 7-11.
The research objectives:
1. Classification of pupils’ position in interpersonal relationships.
2. Correlation between mutual choices and the total number of choices
made by pupils.
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3. Emotional expansiveness in the system of positive choices.
4. Classification of mutual choices and pupils’ satisfaction in the system
of interpersonal relationships.
5. Position of pupils who have chosen the company opposite sex in the
system of personal relationships.
The research hypothesis: personal resource of primary school age children
influences their social position in a peer group.
During the empirical study of “Sociometry” by Moreno G. in the
modification Kolominskiy Y.L. and Beresovin N.A. [6, p. 137] we found out
the follows classification of primary school pupils social positions: high-status
(“stars”), favoured, accepted and unaccepted. The popularity of pupils and the
stability of their sociometric status are determined by the follows personal
resources: intellectual ability and external attractiveness; progress in academic
and extracurricular activities; character traits and temperament (reasonable selfesteem, low anxiety, communication style); social attractiveness and empathic
ability; social norms and values, life goals (pic. 1).
The analysis of received data showed that “the reciprocity coefficient” can
indicate the cohesion of a lasting group and the division of the class into
microgroups. Mutual choices in the second and third forms are more frequent
than in the fourth, this displays that the older pupils become, the more they are
demanded, and the “the reciprocity coefficient” becomes lower.
Social position of primary school pupils
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Pic.1. Social position of primary school pupils
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The study of dynamics of mutual choices and the pupils’ satisfaction in
the system of interpersonal relationships showed that there are relationships of
competitive nature in the second form, because the estimation begins, selfesteem lowers, low level of emotional involvement in classmates’ progress.
Satisfaction and mutual choices are on the low and middle levels. In third and
fourth forms there is a high level of emotional involvement (pupils enjoy their
classmates’ progress, have steadily developed reflection and give positive
estimation to the records and results of their classmates). Mutual choices are
stable and pupils’ satisfaction by the position in interpersonal relationships is on
high and extra-high level.
From the psychological point of view the expansivity factor designate the
communication demand. The analysis of the received results showed that in the
second form it is on the middle level; in the third form grow the interest and the
need for communication in the peer group, emotional expansivity is on the
extra-high and middle level, pupils are more interested in classmates. To the
fourth form the interpersonal relations are stable.
As the result of the study of position of pupils, who have chosen the
opposite sex, in the system of interpersonal relationships it is usual that boys
choose boys, girls choose girls. Analyzing the position of pupils, who have
chosen the opposite sex, we should mention the following aspects: pastoral
work, extra-curricular activity and group cohesion.
The human position in a group depends on his personal qualities, firstly,
and on qualities of the group relative which his position is analyzed, secondly
[5, p. 179].
The most outstanding feature of a leader is dexterity. The other general
features – sociability, fidelity to the friends, readiness to help, independence,
initiativity, vivid imagination. Girls also stand out by their attractive appearance
[5, p. 184].
A primary school pupil unaccepted in a group is eager to communicate,
has such an opportunity, but he does not know how to do it, because he is
shameless, has low self-esteem, shows self-centeredness, hostile, arrogant,
suspicious attitude toward others, and this leads to his rejection. Another case - a
primary school pupil knows how to communicate, has such an opportunity, but
does not want to do this due to his great introversion, self-sufficiency, lack of
need in communication [1, p. 85].
As the result of research we can see that the dynamics of social position in
a peer group from second to fourth forms change. Poplar students should
maintain the image of a high-status pupil, take part in the class and gymnasium
activities during the whole study process. The unaccepted pupils choose leaders
and favoured pupils, but do not build up relationships with accepted pupils.
Therefore, the social position is a factor of self-identity, personal resource
and influence activities, communication, relationships with others.
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Boys and girls in the second form are disunited, choices are rare, and girls
choose boys more often. From the third form pupils of opposite sex are chosen
by those whom are not liked by the representatives of the same sex.
In the third and fourth forms there is a high level of emotional
involvement. The mutual choices are stable and the pupils’ satisfaction from
interpersonal relationships is on high and extra-high levels.
Emotional expansiveness is on extra-high, high and middle levels, more
pupils become interested in their classmates. To the fourth grade the
interpersonal relationships are stable.

1.
2.
3.
4.
5.
6.
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ABOUT SUICIDAL RISKS OF FUTURE DOCTORS
According to World Health Organization, every twenty men from one
hundred thousand people in Russia commit suicide. [1] Most researchers
signalize that suicides are getting “younger”, and the peak of suicidal behavior
occurs in the age of 15-25 [2]. Considering the rejuvenation of suicides, it is
very important to research suicidal risks and particular psychological qualities of
young people.
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Most studies on suicidal behavior concentrate on analyzing suicides itself
and suicidal attempts. But to work out preventive measures it is necessary to
start researching objective indicators of suicidal risk and their severity.
Our research is based on following theoretical background:
1.
Suicide (from lat. сaedere – to kill oneself) is understood as any
positive or negative act resulting in death, considering that the person acting was
aware of that result occurring [3].
2.
By “suicidal risk” we mean person’s willingness to commit suicide;
the chances of it happening [4].
3.
Suicidal thoughts represent the cognitive aspect of suicidal setting;
they are connected to the primary stages of suicidal process and count as risk
factors, so they need to be studied thoroughly – from every ten people
committing suicide nine declared their intentions out loud. [4]
So this research’ purpose is to measure the level of suicidal risk of high
school pupils, who have chosen medicine as their future specialty and are about
to become medical students.
The sample consists of 88 pupils from graduating classes from different
schools in Yaroslavl, Russia (38 males, 50 females), 44 of them (group 1) – with
strong intent to become doctors, the other 44 (group 2) choosing other
universities and professions of non-medical nature. Their age varies from 17, 5
to 18, 2 years.
To study the level of suicidal tendencies we used “Suicidal risk
questionnaire” [5], which is a test with 24 questions, and the subject has to
answer yes or no. The intensity of suicidal risk is measured by the sum of the
answers and also by different subscale diagnostic concepts (factors) of suicidal
risk: defiance (D), affectivity (A), uniqueness (U), insolvency (I), social
pessimism (SP), culture barriers breaking (CB), maximalism (M), time
perspective (TP) and antisuicidal factor (AF). Statistical analysis was based on
SPSS 19.00, using descriptive statistics and Mann-Whitney U-test.
Results and interpretation
The level of suicidal risk is pretty low in both groups (group 1, m=11,11;
group 2, m=12,32, considering the highest rank 41).
The most prominent subscale diagnostic concept of suicidal risk all the
respondents demonstrate is “antisuicidal factor” (about 54% in both groups),
which lowers the global suicidal risk, so the teenagers have the sense of
responsibility and duty before their relatives and society. They imagine suicide
as non-esthetic process, fear the pain and physical damage. The other concepts
(factors) are represented in the following order: group 1 (with the intent to
become doctors): D – 25%, A – 42%, U – 25%, I – 39%, SP – 39%, SBB –
40%, M – 39%, TP – 30%; group 2 (different future specialties); D – 39%, A –
44%, U – 32%, I – 44%, SP – 51%, SBB – 41%, M – 37%, TP – 30%.
Statistically there is no significant difference in the levels of suicidal risk
and subscale diagnostic concepts between the two groups (p=0,277). But there is
a difference in quality of some factors, such as defiance (U=1270,5 with
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p=0,009), social pessimism (U=1215,5 with p=0,035); graduates with the intent
of getting a medicine-connected profession (D has m=1,193 and SP has m
=3,59) have slightly lower ranks of these factors.
So, considering those factors, the subjects with the intent of getting a
medical education can be described as attention-seeking, searching for
compassion and understanding; they hysterically exaggerate their difficulties
and behave defiantly in general (D). They also perceive world as a hostile and
unsatisfying place (SP). Social pessimism is connected to an extrapunitive
causal attribution, which is the inner monologue – “You all are unworthy to
me”.
In our opinion, those results can be explained by the fact that future
students are already on the first stage of their professional development (socalled “optation stage”)[6], when some important professional qualities start to
evolve, such as social-orientated behavior, the need to communicate and to show
empathy. Those qualities are basic components of professional communicative
competence of a doctor.
So on the basis of our sample, we can state following conclusions:
1.
The levels of suicidal risk between the teenagers who intend to
become doctors and the teenagers who chose other specialties are not
statistically different, and the dominating subscale diagnostic concepts
(“antisuicidal factor”) also matches.
2.
There is a difference in quality of some subscale diagnostic
concepts such as defiance (D) and social pessimism (SP): future doctors
demonstrate higher ranks of these factors.
3.
Researching quality factors of suicidal risk helps to objectify the
probability of the teenagers behaving autodestructively.
4.
Teachers and psychologists should concentrate on helping teenagers
to create a positive concept of self, internal locus of control, emotional
flexibility, adequate self-esteem, positive values and the ability to use their life
experience, to understand the importance of life and to develop the sense of
duty.
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STATIONARY LUNAR NODES
The Lunar nodes [10-12] are fictitious points of intersection of the
Moon’s and the Earth’s orbits. In horoscope they are always situated in the
opposite houses.
Pavel Globa suggests the following model of the Lunar nodes (LN) [8]:
“In this life a human will be fully free to choose the main directions of his or her
growth. If in the signs of the Zodiac, where the stationary lunar nodes are
situated, there are lots of planets, then the signs and planets show in which
spheres of life and under which circumstances a human will make a free
choice… ”. Let us suggest an alternative model.
In every horoscope there are six pairs of opposing houses. And while a
native can be freely engaged in the spheres of five pairs, the one remaining is
special because there are the lunar nodes. A native came to the present life with
experience and confidence in the sphere of the house with the South LN and he
instinctively endeavours to do the activities which he is good at. However, the
North node Ω obliges him to direct efforts at the opposite sphere (e.g. he was a
good craftsman, house III, and now he has to learn to frame scientific theories
and teach at universities, house IX). Studying, every now and then, every 17.5
years, passing through a sieve of exams with rigorous grades, high or low. In the
latter case the punishment may be very harsh, extremely harsh. In other words, a
native is not free in the theme of the two houses. What does the main theme in
our life, determined by the location of the LN in a particular house, depend on?
In depends on the longitude of birthplace.
But what happens when, for instance, a native changes a longitude of
present address? Natal horoscope then transforms into horoscope of the new
address by a new ascendant and a shift of the houses. A pair of houses with
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lunar nodes (e.g. houses III and IX) switches to another one (e.g. houses II and
VIII). As a result the native’s unfreedom, or responsibility, doubles and now he
has to clearly manage themes of two pairs of houses. In fact, moving home
almost completely changes a native’s life. He needs to shape his life in many
spheres all over again (changing life, work, company and dealing with health
problems and etc. at the same time). So, stationarity of one planet puts a native
into stress conditions only in one sphere of life [4] while stationarity of Lunar
nodes do it in several areas of life.
Almost complete change of life is present in the following categories of
natives [9] with stationary Lunar nodes in natal horoscope:
1.
Those, who went abroad.
2.
Those, who forsook the vanities of the world for quiescency of a strong
believer.
3.
Those, who changed urban Moscow to difficult responsible life in a lonely
village.
4.
Life-term prisoners.
5.
Disabled sportspeople and bed patients in general.
6.
Those, who had sex affirmation or corrective surgery in order to shake off
pursuit.
7.
“Rags to riches”.
Let us have a look at behavior of Lunar nodes according to ephemerides [1] and
get to know them better.
1)
Intervals between a pair of stationary points D and R:
Table
Number of days after D and R in years 1963 and 1964
x
0 1 2 3 4 5 6 7 8 9 10 11 12 13 26
D 7 10 4 10 8 9 2 2
R
1 1 1 1 0 0 5 7 8 6 7 6 1 4 2
For example, number 8 in line D means that for the two years D is met 8
times, and after х=4 days after D there goes R. It is clear that in virtue of general
retrograde motion of LN the intervals after R are considerably longer (up to 26)
than those after D (up to 7).
2) The total of reversing movements of LN in years 1963 and 1964 is 102,
yearly average is 51.
3) The Lunar nodes velocity curve (y-direction) is uneven throughout the year
(Swiss ephemerides [2], year 1900):
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For example, July and August are turbulent waves against almost flat
calm sea of May and June. In aggregate, two thirds of a year is a “storm” and
one third of a year, which is twice two months, the LN velocity is almost at zero.
On the big “waves” there are few zero intervals and they are short, and vise
versa.
What is the inconsistency of velocity variation of Lunar nodes due to? Let
us appeal to experts in related fields.
a. Astronomers.
“A master’s thesis on astronomy on the topic of secular inequalities in the
Moon’s motion was passed by Prince Nikolay Dolgorukov. The prince was
admitted to lecturing in a university only 12 years later, in 1897. After three
years of working as a privat-docent of the university he got a job at the State
bank. In 1902 N.P. Dolgorukov published a first Russian-language and
exclusive up to the present course on the theory of the Moon’s motion”. [14]
Let us cite some passages from an invaluable textbook by N. Dolgorukov
[7]:
«It is a known fact that the Moon moves in its mobile — in its term —
orbit at the velocity, which changes during one circularization of the Moon,
depending on relative attitude of the Moon, the Earth and the Sun, and from
month to month by virtue of the Earth’s motion in its elliptic (of course, only
approximately “elliptic”, but more reasonably bearing the name than the Moon’s
orbit) orbit, and, finally, during other, more or less significant periods of time —
partly affected by those disturbances on the part of the Sun, which depend only
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on the known configurations of the Moon, the Earth and the Sun, and partly
affected by perturbations, causing periodic and secular deformations of the
Earth’s orbit, which form and size stipulate, as it is known, the disturbance force
of the Sun».
“The velocity of the Moon — caeteris paribus — increases when the
Earth moves from perigee to apogee, and decreases when the Earth spins the
second half of its orbit, i.e. goes from apogee to perigee”.
Modern astronomers as well suggest a great number of factors affecting
the Moon’s orbit, therefore not completely studied up to the present day.
b.
Astrologists. E. Sushchinskaya about causes of inconsistency of Lunar
nodes motion [13]:
“The farther the Sun turns away from the Nodes, the faster is retrograde
motion of fictitious points. When Lunar Nodes are in the position of the
maximum recession from the Celestial body, during 27 days they demonstrate
only retrograde motion without any looping. Thus, it is conceivable that 27 days,
when the Nodes are retrograde, represent for a certain Time the aspect of the
conventional big Retrograde Phase. Furthermore, it is understood that this Phase
will repeat twice a year which is determined by forming twice a year squares
and other karmic aspects to the Nodes by the Sun. If we continue our research,
we will see that besides 27 special retrograde days there is a certain static period
of the Lunar Nodes aspect. It starts at the moment when the Sun gets sufficiently
close to one of the Nodes, i.e. at a distance of less than 45 angular degrees,
connects to it and then goes away from the Node also at the distance slightly less
than 45 angular degrees. At this period the fictitious points stop, vibrating within
one degree and demonstrating inconsiderable direct and retrograde swinging”.
Now, there is one more special feature of stationary Lunar nodes.
4) Plana are present even within intervals of stationary points, for instance, in
the Swiss ephemerides over October 1935 in the interval 21.09 (D) to 02.11 (R)
there are two such plana 5-6.10 and 18-20.10.
Problems in research of stationary LN:
 different dates of stationarity in different ephemerides,
 difficult pattern of velocity change of LN fundamentally differs from
variants of stationary planets in such a way that there is a point of zero velocity
while talking about the stationary planets there is often a continuous planum of
zero velocities. So, the methodology of the stationary planets research, accepted
by us [4-5], is inappropriate in the situation. And as the definition of stationarity
of Lunar nodes we suggest the following, natural:
Stationarity of LN is hitting the intervals of their zero velocities,
containing a stationary point.
According to statistics on the overall lengths of the zero intervals of LN
velocities for years, in average, every sixth native has a stationary Lunar node in
their natal horoscope.
We suggest a convenient tool for an astrologist — tables of zones of
Lunar nodes stationarity for the period of 1933 – 2019.
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Thus, the model, definition and intervals of stationarity of Lunar nodes are
proposed. In the future we plan to establish natives database which will allow to
confirm efficiency of the proposed model of stationary Lunar nodes by
mathematical method of statistics. It is appropriate to recall that efficiency of
two astrologic models of stationary planets has already been confirmed by
methods of testing of statistical hypothesis [4-5]. So, orbiting of any of the nine
planets (except for luminaries), observed by ephemerides (in figure it is an xaxis), around the transit stationary points R and D: 1) is followed by
concentration of births of natives with strong development of the sphere of life
which is supervised by the planet, 2) and for natives, already living on Earth, it
concentrates important events of life.
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Figure. Number of natives with strong development of a planet
in life concentrates near R and D
Moreover, three principles of scientific astrology [15] are clearly being
observed in the results of the research:
 compliance principle states the unity of man and Universe and shows the
capacity of astrology to establish the unseen but quite real links between events
taking place on Earth and in the sky,
 synchronism principle, according to which certain events on Earth always
correspond to an instantaneous position of a stationary planet in the sky,
 rhythmicity principle, according to which births of natives with a strong
planet and concentration of events in life of natives happen in cycles, with
planet’s passing through transit stationary points R and D every year (for eight
planets) and 6-7 times a year (for Mercury).
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ASSESSMENT OF POSSIBLE NEGATIVE IMPACT
OF METALLURGICAL COMPLEX SLAGS ON THE ENVIRONMENT
One of the most dangerous sources of environmental pollution are
technogenic mineral formations (TMO) produced as a result of human industrial
activity. Every year the world industry gets 10 billion tons of solids from the
earth interior, 70 percent of which subsequently become industrial production
wastes. The estimates suggest that in Russia and CIS countries the slag dump
reserves amount to more than 500 million tons [1].
The urgency of the waste management problem has risen recently. The
every-increasing scientific interest in the problem is aroused by two major
factors. First of all, due to the growing scarcity of natural resources useful for
production of elements TMO are of interest as potential sources of natural
resources. Secondly, more and more scientists start paying attention to TMO as
a complex source of geosphere pollution [2, 3], therefore there arises a need for
environmental pollution prevention and implementing ways of rehabilitation.
Most of technogenic mineral formations are found in the regions of
advanced mining and processing industry. One of such regions is the town of
Karabash in the Chelyabinsk Region, where as a result of activities of copper
plant private limited company KarabashMed a vast quantity of solid wastes,
constituting metallurgical slag dumps, are formed. The total of copper slags
accounts for 20 million tons. Slag dumps cause environmental problems
concerning condemnation of land allotments, dust concentration and natural
leaching processes.
The goal of the research is simulation of hydrogenous environmental
pollution caused by technogenic mineral formations.
For determining the level of pollution caused by metallurgic slags the
process of wastedump hydrolysis was simulated.
In the region under study sulphur dioxide (SO2) concentration in the air
composition significantly exceeds the ambient concentration. This is due to
aeroindustrial emissions of Kabash Mining and Smelting company. Atmospheric
precipitates, while passing through the polluted lower atmosphere, interact with
SO2 resulting in sulphuric acid formation. Eventually rain water with initial
H2SO4 concentration of approximately 0.0001 N makes its way to the
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wastedump. Therefore sulphuric acid concentration of 0.0001 N was used as a
reagent for interaction with the slag. The weight of the slag exposed to leaching
amounts to 267 g.
For simulation of the process of accelerated wastedump hydrolysis in time
we used sulphuric acid concentration exceeding the initial level by: 10, 100 and
1000 times. It was done, firstly, for the more complex examination of migration
of chemical elements and, secondly, for comparison of the obtained data with
the analysis data of column effluents with H2SO4 concentration equivalent to the
rain water.
The time of interaction between sulphuric acid and slag was estimated at
14 days, after which we took column effluent and the slag was again covered by
sulphuric acid for taking the next sample. The time period of 14 days was
estimated subject to the slag filtration coefficient of 3.3 m/day. Since the height
of the wastedump is 32 m, theoretically in 10 days the acid, formed on the
surface of the wastedump, will reach its base. However, taking into account the
presence of various lithological and geochemical blocks in the wastedump the
time was extended to 14 days. The total of 13 rinsings of 4 different variants was
carried out. Also to determine the leading role of sulphuric acid in the process of
slag hydrolysis 4 distilled water rinsings of the wastedump were carried out. The
analysis data of the 4 rinsings are given in table 1.
Table - 1. Concentration of heavy metals in column effluent
with distilled water, mg/l
Cd
Cu

Pb

pure H2O for cleaning

0.000067

0.013

0.0041

1 rinsing

0.019

1.0

0.014

2 rinsing

0.0096

0.37

0.011

3 rinsing

0.0083

0.31

0.00028

4 rinsing

0.00148

0.229

0.000101

MAC (maximum allowable
concentration) of harmful
substances

0.001

1

0.03

As we can see, in the wastedump exposed to distilled water rinsing the
concentration of heavy metals is insignificant. But all the same, we can observe
certain excess of MAC for water bodies of household and domestic water use
(hereinafter — MAC) in terms of Cd and Pb. Water slightly affects the silicate
matrix, therefore the presence of TM in column effluents is explained by
dissolution of substances formed during metal smelting. During distilled water
treatment of wastedump yield of magnesium or ferrum was not found, or it was
inconsiderable and fell outside the limits of the definition. Consequently, the
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primary factor, determining the hydrolysis of wastedump, is sulphuric acid
which can be found in rain water.
The results of slag hydrolysis by sulphuric acid in different concentrations
are given in a summary table, generalizing the yield of the components under
study for all the period of research (182 days) and showing the average of the
value of pH. (table 2).
Table – 2. The data of chemical analysis of column effluents
yield of the components under study out of the slag, mg
concentration pH
Ca
Mg
Fe
Pb
Cd
Cu
of H2SO4
0.1N
3.7 530.266 451.8898 212.8 0.83666 0.05974 2.779
0.01N
4.1 148.29 319.083 17.819 0.47312 0.032337 4.715
0.001N

4.6 64.2618

48.587

0.4

0.0001N

5.4 34.0369

23.8101

0

0.12316

0.0189

5.245

0.11407 0.016257 0.615

Solubility of substances is directly affected by the value of the Gibbs free
energy (ΔG°f298.15). The numerical value ΔG shows how deep the solution
process goes: the more negative ΔG is the more persistent the formed
compounds are. Consequently, the Gibbs free energy may be related to the
intensity of leaching of elements out of the slag. Thus, in the process of
hydrolysis of wastedump the maximum yield of calcium is observed (in 0.1N
solution 530.266 mg), the value ΔG°f298.15 for calcium silicate amounts to
1543.937 kJ/mol. The values ΔG°f298.15 for magnesium, iron, copper, cadmium
and lead silicates respectively equal to: -1462.098; -1117.546; -1112.245; 1106.253; -1053.259 kJ/mol. The yield of magnesium, iron, copper, cadmium
and lead is respectively inversely proportional to the increase of the Gibbs free
energy: 451.889 mg; 212.8 mg; 2.779 mg; 0.05974 mg and 0.83666 mg.
Apparently, the foregoing regularity is broken in terms of lead and cadmium
which is explained by the greater concentration of lead than of cadmium in the
slag.
For more detailed assessment of possible level of impact of technogenic
formation on the environment the calculations of the total yield of TM out of the
slag were made. The evaluation was made for column effluent of 0.0001N
sulphuric acid and for column effluent 1000 times more concentrated. It took
only 182 days of research to leach out of the slag: by 0.0001N acid: 0.1407 mg
of lead, 0.6147 mg of copper and 0.016257 mg of cadmium; by 0.1N acid:
0.83666 mg of lead, 2.779 mg of copper and 0.05974 mg of cadmium. The
weight of the slag exposed to leaching accounts for 267 g, and the total weight
of the wastedump accounts for about 20 million tons, consequently the number
of elements migrating from wastedumps due to hydrogenous pollution amounts
to about several tons. The results on the total yield of elements are given in table
3.
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The total weight of chemical elements yielded from the slag in the
simulated process of hydrolysis gives us an idea of the level of their impact on
the systems conjugated with the wastedump. In the process of closest to real
conditions slag treatment by sulphuric acid in concentration equivalent to rain
water, the total yield of metals out of the wastedump for 182 days accounts for:
10.539 tons of lead, 1.2818 tons of cadmium and 46.045 tons of copper.
Table – 3. The total yield of TM out of wastedumps
Concentration
of
H2SO4

0.1N
0.0001N

weight of
slag
exposed
to
leaching,
g

267
267

yield of TM out of slag,
mg

Pb

Cd

Cu

0.8366
0.1407

0.0597
0.01625

2.779
0.614
7

total
weight
of
wastedu
mps,
million
tons

20
20

total yield of TM out of
wastedump, tons

Pb

Cd

Cu

62.671
10.539

4.47
1.21

208.17
46.045

To summarize, the yield of hazardous slag compounds as observed in the
formulated model may thoroughly correspond to real environmental pollution.
This points at the need for more detailed research of the problem and finding
possible ways of rehabilitation.
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