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SUBJECTIVE IDEALISM AS THE KEY TO VIRTUAL REALITY 
DEVELOPED BY G. BERKELEY AND G. HEGEL 

Shamo Abbasov, 
Language supervisor: Vita Vonog, PhD in cultural study, associate professor 

Siberian Federal University 

This article is devoted to make an interpretation of subjective idealism as a concept of 
consciousness of the modern information society (virtual reality). The following methods 
have been used: synthesis analysis, interpretation and extrapolation. 

According to our point of view, subjective idealism is considered to be the most 
radical trend in the world of philosophy. Moreover, the founder of this direction, George 
Berkeley, is one of the most controversial thinkers in history, with his famous formulation 
"esse est percipi", he is strongly believed to make a real revolution in philosophy. Despite the 
fact that the ideas of G. Berkeley were  criticized by other philosophers and theologians, 
because these ideas can be attributed to the realm of fantasy and mysticism, subjective 
idealism is still a genuine philosophical direction. According to G. Hegel, the most important 
role of subjective idealism is as a step towards the objective idealism. The rationale argument 
of subjective idealism is the thesis that in addition to our perceptions of the existence of 
physical things (of the thing called reality), we do not know anything for certain. Hardly 
anyone would argue with the fact that the world is given to us only through the consciousness 
and that other world we know about. According to D. Berkeley, among people there is a 
prevailing opinion that houses, mountains, rivers, to make it shorter, all sensible objects have 
an existence, natural or actual, different from that existence perceived by their mind[1, p. 
175.]  

This wasn’t disproven thesis considered to be the core of subjective idealism, it is 
hardly possible to prove it, but on the other hand there were no objections otherwise 
subjective idealism would not have been accepted as a philosophical concept. But, despite the 
recognition of subjective idealism, anyway, it was forgotten as the relevant, alive 
“philosophical direction”. In this situation, we face the problem whether subjective idealism 
may have another argument that is equally strong able to draw attention to it. After all, the 
world has changed, and subjective idealism can be is relevant today. Let’s consider it not 
from the point of view of a layperson or a critic, but from the point of view of the supporters 
of this direction. First of all, we should specify what we mean by the subjective idealism - it is 
the direction of philosophy, which is based on the idea of the primacy of consciousness and 
the will of the subject of the external world (reality). As you know the material world in the 
framework of subjective idealism is almost neutralized, to be more precise, it is no longer be 
essential. This is the reason of s a negative attitude to it. Moreover the reality which is 
familiar to us disappears, it dissolves in consciousness. That is subjective idealism is the 
concept of consciousness (subjectivity) in the broadest sense. Firstly we mean individual 
(single) consciousness, including the subject and consciousness of a genius. And secondly, we 
mean consciousness as the God (as the general demonstration of consciousness). But in this 
case we are interested in the third demonstration of consciousness, which can be called social 
or, to be more precise, informative. It is the way that we are interested in. First, it should 
reveal the difference between what is called reality, and reality, often they are considered to 
be identical. But in this context it is not true, because reality seems to be the physical world, 
which we face every day, the world of things. It is opposed to the mental world, the world of 
feelings, states of consciousness. According to G. Hegel, reality is the unity of essence and 
existence; which is deprived its own way of truth and the stability of the phenomenon, in 
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other words, indefinite sustainable diversity [2, c. 637]. That is the notion has been already 
known, named, classified, that has the concept. And it is the reality that is considered to be 
objective, in contrast to the reality where we only see the phenomenon and different processes 
that have no end, in reality there is no order and harmony. The real world unites the material 
and mental worlds, but it is closer to mental than material world. And in the subjective 
idealism we do not consider the world of things (reality), which is virtually ignored as part of 
the research,  but the world and states of consciousness (mental world). Besides we mean 
reality, because both have the content of our consciousness. We can’t know whether 
consciousness is objective, and if it is objective, to what extent. And reality in terms of 
subjective idealism has primacy over reality. Nowadays the development of civilization has 
reached such a level that we are dealing not just with technology and media, used for the 
solution of various problems and already with some basic fundamental phenomenon, defining 
almost all spheres of human activity. For example, the Internet that has been considered as a 
means of entertainment, is widely used by millions of people today, moreover social networks 
where people spend a lot of time are often more important than the so-called real world. A lot 
has now become virtual such as professions, money, services and leisure. People prefer virtual 
communication instead of face-to-face communication. In this case we do not criticize and do 
not claim that has a negative impact. We concentrate our attention to the other things namely 
to accept this as a fact, as a kind of reality. Nowadays the world that was real according our 
point of view, became unsteady, often ignored by a large number of people. At the same time 
the virtual world claims to be primary and actual. If before people remained alone with their 
inner world, with their thoughts, feelings, experiences and fears, in general, with their minds, 
only few of them could share and objectify the content of their inner world. It could be done, 
firstly, by people involved in creativity while developing the final product such as a book, 
work of art, various types of invention, etc. However when the Internet and social networks 
became available, each person had the opportunity to share, to open, to objectify the content 
of their inner world. And it does not have the form of creativity, although creativity tends to 
be connected with the World Wide Web, being more virtual.  

In conclusion we would like to underline that thus, for the first time in history, billions 
of people, not only few individuals, have an opportunity to objectify their own consciousness. 
This is transformation from the mental consciousness to the actual one, where the actual 
consciousness is not so significant. And now reality is not considered to be only ideas, books, 
works of art, but a worldwide network. Even the books and works of art, too, become the 
objects of the virtual world. To sum up, we should highlight the fact that nowadays reality 
acts in favor of subjective idealism itself, or more precisely the illusory nature and the 
fragility of this reality, and its dissolution in the virtual. The modern world is likely to be a 
field of dreams, desires, thoughts, ideas and immaterial area. Similar to the fact that in the late 
XIX century, new discoveries in physics led Mach and his followers to draw conclusions that 
the matter has disappeared, nowadays we can say that reality familiar to us has been 
virtualized.  
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The paper presents the possibility of using of ultra-wideband signals in space commu-
nication systems. The problems of communication systems such as informational content, 
speed and the quantity of the information transfer depending on the signal/noise ratio are con-
sidered. 

As it is known [1], the majority of information transfer systems work in the conditions 
of various affects (the additive noise, determined hindrances and many other things). It nega-
tively affects quality and reliability of transferred information. Ensuring reliability of the 
transmitted data is one of the main conditions of normal operation of communication systems 
(SCS) [1]. 

The quantity and the transmitted data rate are the important measures for effective work 
of communication systems. This depends on the width of a power range. Therefore, one of the 
ways to improve these measures is direct expansion of signal information ranges or increasing 
time for information exchange.  
        Due to the continuous growth of information streams the problems of reliability, and also 
rates and the quantity of the transmitted data in SCS are the relevant. This also defines fast 
development of the technologies using ultra-wideband signals (UWBS) [2]. UWBS commu-
nication systems can be more effective in the considered problems. In this work an opportuni-
ty of UWBS applications in SCS for the purpose of reliability increasing of the transmitted 
data is investigated. 

The information signal formed in the transmitter is exposed to coding, modulation and 
transformation to ultra-wideband model, by imposing of pseudorandom sequences [3]. 

One of the possible versions of block diagrams of data transmission and information 
processing between land and onboard of SCS segments is given in fig. 1. 

s(t) 

Fig. 1. Block diagram of transfer and information processing 
(1 − remultipliers, 2 − generator of pseudorandom sequence, 3 − generator of carrier, 

4 − amplifier, 5 − optimum filter, 6− detector, 7 – decisive device) 

The information signal S(t) which is multiplied by pseudorandom sequence arrives to a 
remultiplier. At the following stage, the signal is multiplied by the generator of carrier and 
transferred to a communication channel. After amplification, and being detected, signal ar-
rives to the block where the signal is detected. 
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Being transformed in a communication channel (fig. 1), signal information is distorted, 
which can’t be allowed for SCS. 

Communication systems with UWB technology are based on a Shannon formula [3], 
showing dependence of quantity and speed the transmitted data on signal/noise ratio and sig-
nal range width. This expression can be presented in the form: 

N=∆f ∙ log(1+q)                                                      (1) 
where,

 
Δf  signal range width, q – signal/noise ratio. 

The dependence on information transfer on the signal/noise ratio, at different values Δf
is given in Fig. 2 

Analyzing graphics given on Fig. 2 it is possible to draw a conclusion that with increas-
ing in signal/noise ratio (q) increases a possibility of bulk information transfer that shows ef-
fective use of UWBS in SCS. For example, at q equal 4, quantity of transferred information is 
about 6 ∙105 bps, and at the 8, about 9 ∙ 105 bps. 

Fig. 2. Dependence on information transfer quantity on signal/noise ratio 

One of the problems of UWBS using in SCS is measurement complexity of their para-
meters, in particular short time intervals (TI). One of possible solutions is to use new method 
of TI assessment [4] based on application of weight processing of measured parameters. 
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    This work considers a possibility to use a compact solar simulator. 
The reliability of spacecraft is supported on the stage of the ground experimental 

testing. Therefore, the probability of no-failure operation of spacecraft depends on the test 
quality. Thermal vacuum tests (TVT) are one of the main stages of the thermal control system 
(TCS) and the spacecraft as a whole. 

The purpose of TVT is to confirm the thermal state of the spacecraft and thermal 
characteristics of TCS in the conditions near to operational. 

The main requirement for TVT is imitation of normal operation conditions of 
spacecraft. TVT are carried out on special test complexes providing simulation of the external 
thermal factors, which influences spacecraft at orbital operation. The solar simulator is one of 
the basic and important elements of these complexes. The solar simulator imitates solar 
impact on spacecraft at orbital operation [1-2]. As the cost of spacecraft is very high, the 
heatphysical model of spacecraft is used at TVT. The heatphysical model (HPM) includes 
thermal simulators identical by heatphysical and thermooptical characteristics to normal 
devices. HPM place in a space simulation chamber where subject to influence of thermal 
streams by means of the solar simulator.  Solar simulators create a stream of optical radiation. 
The spectral characteristics of solar imitator have to be similar to spectral characteristics of 
sunlight. The requirements to solar simulator are the following: spectral distribution of 
radiative energy (0,2-2,5) mcr,; radiation stream density (1340-1440) W/sq.m; the size of a 
light spot equals to the size of the spacecraft [3]. The design scheme of solar imitator is given 
in fig. 1. 

Fig. 1. Ideological scheme of solar imitator design  
(1- light source; 2 –mixer; 3 - device for coherence light) 

In JSC «ISS» the two vacuum installations are used: TBK-120 and GVU-600 with solar 
simulators (the sizes of a light spot - 2х2 m and 4х4 m respectively). Solar simulator of 
thermal vacuum chamber consists of the following subsystems: lighting system; entrance 
blocks; mirror collimator; power supply system; automated control system; measurement 
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system of radiation parameters [4-5].  The general Scheme of the sun simulator  is given in 
fig. 2. 

 
Fig. 2. General Scheme of the sun simulator  

(1- light source; 2 - condenser; 3 - correction filter; 4 - adjustable aperture; 5 – lens) 
 

In this work the possibility of creation and application of the compact solar simulator is 
being considered. The research objective is to develop a compact solar spectrum simulator for 
increasing the quality of spacecraft TVT. 

The advantage of such compact simulator is the opportunity to adapt to any sizes and 
forms of the spacecraft. The compact solar simulator can increase the sizes of a light spot and, 
as a result, the sizes of the working field. Therefore, they could be use for different chambers 

There are two main tasks for creation of compact sources. 
1. to choose the materials for construction; 
2. to choose the cooling system for active elements in a thermal chamber. 

The reliability of a spacecraft and its components depends on the quality of ground 
experimental tests, the accuracy of imitation of external thermal conditions. Development of 
stands of ground experimental method including the sunlight imitation is relevant task of 
spacecraft quality improvement. 
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The essence of art today is the destruction of all boundaries of art in an attempt to dive 

into reality. The artist can exist today anywhere but not in the territory of art. He (she) must 
seek leverage for direct impact on politics, economics, science; should try to earn love of the 
space in which he or she exists <...>[Kulik]. 

The intention of this paper is to argue that actionism is one of the most important 
phenomena in contemporary art. This can be illustrated by some art situations which are 
taking place everywhere outside art-galleries and other legitimated space. These art actions 
can be found today on the streets, roads, squares and central parks, they can even happen in 
supermarkets.  

Under the action we understand, "the invasion of a radical artist into the public area, 
followed by a scandal, which can provoke the government to react and the audience – to 
think"[Tsvetkov]. This understanding of the contemporary action is close to the Dadaists 
practices and their constant provocations of themselves and others, which are designed to 
stager and destabilize the frames of ordinary consciousness and "pull the man out of the 
ghetto of ordinary things and predictable relations"[Ibid]. In this sense, action, which is based 
on the avaunt-garde model of the provocation, and which is essentially aimed at the violation 
of a number of stylistic , aesthetic and behavioral conventions is deeply poetical, so far as it is 
"always out of place , inconvinient and redundant"[Osminkin, p. 7]. 

In this paper we will examine text-generating strategies of contemporary national 
poeticalactionism, actualizing its relationship with some avant-garde practices of the 
twentieth century. 

One of the most popular techniques, or strategies, in contemporary actionismart today, 
which is actively used by it, is a strategy of adoption(expropriation), taking origin from the 
painting of the last century. The origin of this practice, based on the positive approach to the 
adoption (expropriation), can be attributed to Andy Warhol who was the first to start using the 
commercial and promotional images of the early 1960s. This approach is likely to affect the 
poetic actionism of the noughties with its intention for the arrangement and formulation of the 
text in the space of the city. 

"Spraying Poem in the city" can be considered as one of these practices. The name 
probably refers to the Jackson Pollock`s "action painting" technique. An abstract expressionist 
Jack Henry Pollock who, due to his unbridled manner to hover over the picture, was even 
called in the United States «Jack, the Dripper» in a similar way to the famous "Jack the 
Ripper". During this action the fragments of a poem "Live long, die young" by Kirill 
Medvedev appeared on different parts of theLiteynyProspekt. This included such fragments as 
"the position of the artist, which we displease, emerges", " political apathy leads to idiocy", 
"The Reds do not give up, only moments remain to die young" etc.  

This action by Laboratory of PoeticalActionism, revealing the passion for writing, 
refers also to the art of the conceptual American artist Jenny Holzer, who came to public art 
after her works in abstract painting. One of her the most well-known actions has become the 
posting of a series of maxims in New York. These were the maxims like "A little bit of 
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knowledge will fit for a long time", "The abuse of power is not surprising," "The most cruel 
are children", "Humanism is outdated"," Remember, you always have the freedom to 
choose"[Taylor, p.145], etc. However, if the action by J. Holzer was performed in rather 
applied, experimental manner, the poets of Laboratory explain their strategy of capture the 
public space as follows: involvement of language in urban surfaces gives it "weightiness, 
rudeness, visibility" and the street - stop squirming silently. But what is fundamentally 
important, streets "do not cease to writhe in general" [Monastyrsky]. Thus, according to 
laboratory workers, "even being given a language, first spotted by inscriptions of adolescents 
from disadvantaged areas, and then being culturally valorizated and comprehended as an 
aesthetic phenomenon, urban suburb continues to reproduce all the colors of social inequality" 
[Ibid]. That is why laboratories’ artists can not feel the "furious necessity to put their opaque 
marks (tags) over the hostile urban layout" [Ibid]. 

In world history such actionism worldview of the urban environment as a hostile space 
is not new. And in this sense, the figure of the Anglo-American conceptual artist with Polish 
roots Krzysztof Vodicka is very representative. He was the author of a number of so-called 
"Memorial projections" in the urban environment of London and New York in the 80s of the 
last century. His method of public spaces conversion is to take an object of public heritage 
and to project a message on it (usually it is a picture), designed to displace or destroy its usual 
content, whether it is a cultural monument or administrative center. According to B. Taylor, 
among the most famous works of K. Vodicka are: projecting arms of Ronald Reagan on the 
AT & T building facade in 1984, the swastika - in the center of classical pediment of South 
African Embassy in London (1985), as well as a proposal to put a crutch in the hand of 
Lincoln’s monument on Union Square in New York City (1986). K. Vodicka personally 
comments "Public Works" as follows: "violently dynamic space of contemporary city with its 
real estate and the heterogeneity of economic development particularly make communication 
between city residents and visitors difficult especially through the city's symbols. <...>  Not to 
talk through the city monuments means to abandon them and abandon yourself to lose both in 
terms of history and modernity" [Taylor, p.141]. 

Although K. Vodicka is primarily interested in the relationship between history and 
modernity, he calls into question the function of the city property, and the rights of the frozen, 
given once glance at it. Russian actionists are mostly concerned with the issues of interaction 
between topos and ideology; they cast doubt on the reasonability of urban space, and then 
they meaningfully invade the territory, where hold a dialogue with ideological content of the 
place. And sometimes this dialogue turns into aggressive one. As it was, for example, during 
the execution of one of their first street protests, which took place on May 11, 2008 on the 
porch of the Kazan Cathedral in St. Petersburg. During the campaign the absurdist poem 
"Religion is a dentistry" was read to a megaphone, leaflets were handed out by artists, and all 
was accompanied by the plastique action performance. The action was not only a reaction to a 
number of property and cultural Russian Orthodox Church claims (in particular, against the 
attempts of the representatives of the Russian Orthodox Church to "capture" the premises of 
the Russian State Humanitarian University in Moscow and the long process of lobbying for 
religious education in schools), it was also aimed at "returning publicity for the rapidly 
narrowing public space" [Laboratory of Poetical Actionism]. According to the organizers, 
"the very composition of the Kazan Cathedral Square and the architecture encouraged to a 
political action since the time of Plekhanov<...>. The Cathedral and the Square located on the 
main avenue of consumption, in the range of light and the demi-monde, in the space of the 
class enemy, acquire fame like the starting point of the revolution "[Ibid]. But today the 
Cathedral and the area are surrounded by fence and urban space is becoming more like the 
"tunnels for circulation of atomized individuals from one shopping center to another, 
technically excluding the possibility of a collective action, marches, meetings. We do not start 
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crying about the destruction of ancient palaces. We create a new layout of urban space, not 
due to the topography of the new palaces of consumerism "[Ibid]. The new layout of urban 
space by actionists poets of the Lab series is being building in the paradigm of the above 
"Memorial projections" by K. Vodicka. Their goal is "not to" bring life" or "reanimate"the 
memorial, not to support happy, contented, bureaucratic socialization of the place, but to 
show the public that the memorial is dead. The strategy of the memorial projections is a 
sudden attack by using the slide as a weapon or infiltrate adoption into the official cultural 
programs that are organized on the site"[Taylor, p.142]. 

Actionists use this strategy of implementation in a hostile socio-cultural space for the 
purpose of its ideological destruction and ritual demythologizing of that space in a number of 
their actions. Thus, intervention in a supermarket, where the text of the "Poem of commodity 
fetishism" has been read, is a vivid illustration of this implementation strategy. The very 
attempt of the artist to penetrate into the space, to the destruction of the mythological 
symbolism which aims poetic text in conjunction with the specific form of its presentation, is 
a one of the examples of individual rebellion, but not the seeming paradox of everyday life. 
The text of the poem is called to "blow up" the same everyday life into the action and event, 
bringing a new way to highlight the fundamental myth of classical origin - the myth that in 
our economic system the real power and freedom of choice, orientation in the space of the 
"surplus" world belongs to the individuals.  

"Meaning and re-meaning space is an act no less political than poetical" [Osminkin, 
p.5], and in a broader sense – artistic, but to do this, a poet needs to break through the 
thickness of dominating materiality, to displace usual communicative accents and to disrupt 
established patterns of interaction with the social and cultural space of the city and with 
powerful discourse. Consciously or subconsciously appealing to the creativity of immediate 
predecessors, modern actionists manage to expand the scope of reality by mixing the borders 
between avant-garde practices of the past and modern provocative art practices where they 
actively transform social present and thereby possibly influence the political future. This is 
the most revolutionary feature which R. Osminkin, referring to W. Benjamin, wrote about in 
one of his manifestos, arguing that in the structure of their action "the tear of everyday life is 
laid. It stops the usual flow of time, takes away a moment and give it a revolutionary 
chance''[Ibid, p. 6]. 
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Auxiliary processes outsourcing is being actively developed right now. 
Organizations have already evaluated its effectiveness, especially during economic crisis, 
when economic actors are faced with an urgent need to optimize their own business 
processes. While many Russian organizations havehad difficulties in recent years, outsourcing 
companies managed to prove their efficiency and relevance. 

Outsourcing has become a commonplace in such areas as information technologies, 
security, marketing and advertising services, accounting, cleaning, HR management, trucking 
etc. They are the services indirectly related to the main activities of companies. The leading 
positions of this list are occupied by logistics services. 

The logistics market is one of the most dynamic and rapidly developing in Russia 
[4]. The importance of high-quality logistics services can be hardly overestimated. They are 
needed in a variety of commercial and industrial sectors of the economy. At the same time, 
their development is closely connected with the economic development as a whole. In Russia 
the development of logistics companies faces a number of difficulties. The most urgent of 
them are the following: 

• Transport problems - insufficient level of network development of roads, lack 
of modern cargo terminals, a high level of physical and moral deterioration of the transport 
structure 

• Problems with human resources - an acute shortage of qualified professionals, 
able to understand the modern principles of logistics schemes organization,having necessary 
competencesin the field of information technology [3] 

• Low level of implementation of logistics information systems 
Outsourcing of logistical processesimproves business efficiency and reduces costs 

both through savings on substantial investment in creation of modern storage facilities and 
other objects of logistics infrastructure, and through optimizing the workload of staff. 

At the same time, according to the recent research of Russian and international 
analytical groups, the share of logistic outsourcing in Russia today is estimated at only 20%. 
Until now, large percentages of companies organize their logistics processesindividually, 
including work in their warehouses. In the developed Western countries this index reaches a 
value of 40-50%. 

In Russia outsourcingof logistics services is largely limited to incoming and outgoing 
transport logistics, while all over the world this service affects not only the outer segments of 
the companies activity, but also inventory management and product supply chain as a whole 
[2]. 

In addition to objective reasons, experts give the following reasons of weak demand:  
regional companiesleadership’s lack of understanding of the benefits of outsourcing logistics 
functions to specialized companies, as well as the unwillingness of cargo owners to use 
services of third-party organizations. A conscious refusefrom service of logistics operators is 
a consequence of several factors: 

1. The absence real 3PL-companies with coverage throughout the country at the 
market. 

2. The reluctance to change their technological chain. 
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3. The fear of access logistics operator to the business information. 
4. The traditional organization of business, in which the transport, loading and other 

kinds of works are carried out exclusively by the company. 
Today the segment of transport and logistics services, offering traditional services for 

transportation and warehouse processing of cargo flows is mainly represented by lots of small 
and medium sized companies in Russia. In turn, the segment of integrated logistics services (3 
PL) mainly consists of leading international companies. Despite the present crisis in the 
economy and a significant decline in demand for segments players of the logistics market the 
problem of holding market positions, and also more profound development of the market is a 
topical one. 

Experience has shown that in difficult environmental conditions the most successful 
companies are the one that focus on long-term development and implementing of the strategic 
planning process. 

It is known that the initial stage of strategic planning is to analyze the current 
marketing situation. Let’s consider the impact of economic and political factors of macro 
environment on the logistical operator activities. 

First of all, it should be noted that the unfavorable economic situation in the country 
caused by the structural crisis in the Russian economy, the collapse of oil prices, geopolitical 
tensions, and the imposition of sanctions brought to the logistics services market decline. Oil 
and gas complex of the country, amounts international and domestic traffic, the possibility of 
financial support for infrastructure projects from the state budget, transport services demand 
from Russian and foreign companies are reducing now. As a whole decline in market growth 
amounted 8.6% in 2014. According to forecasts the growth rate may drop to 1, 5% to 2017. 

It means that business will experience a decrease in profitability. On the other hand 
the unfavorable economic situation leads to increased demand for outsourcing from the 
effective companies that want to optimize their own operations and costs. It is on them should 
be oriented outsourcing provider, whose task will be to search a co-operation scheme, that 
would lead to the optimization of customer. In order to obtain contracts with major 
companies,a strong and well developed resource base, federal representation, the possibility 
of management and development of staff, the serious multi-stage quality control system, and 
the formation of advanced competencies in logistics are necessary. 

The decline of the national currency leads to higher prices of imported equipment 
and materials. The price of imported equipment has increased by 2-3 times. That in turn leads 
to increase in outsourcing provider costs. Judging by the experience, customers are not 
willing to have the indexation of current budgets. Therefore logistics services operators must 
implement cost-saving policies and minimize the import dependence. 

The political situation in country also has a negative impact on the logistics services 
market.As a result of suspension of some foreign company activity in Russia (retail, 
hospitality, construction companies and so forth) the potential market capacity is reduced. The 
import of goods from the EU, and amount of automobile transportations on the European 
direction are also reduced. 

At the same time it is beneficial fortraffic escalating between the countries of the 
Eurasian Union, and the growth of domestic traffic volumes in the medium term. Reducing 
the potential capacity of the market makes it necessary to use active forms of promotion in the 
market (active sales, effective communication with the market). 

Under the existing conditions is it possible to expect that, despite the obvious 
difficulties the market, will be developing, not only quantitatively, but it will also undergo a 
serious modernization of quality? Experts are inclined to give a positive answer to this 
question. And the growing competition will be the main driver of this process. Today Russian 
market has not only local companies, but also large multinational players. According to the 
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repeatedly tested scheme the first consumers of technologically advanced services (4PL-5PL) 
will be international companies operating here. Russiancompanieswillfollowthem [1]. 
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Currently, the growing demand for renewable energy is associated with the decreasing 

cost of renewable energy and the limited capacity of conventional fuels. Of all available 
renewable resources, solar and wind energy are attracting the most attention. Continuous cost 
reduction of solar cells for the last decades [1] also leads to the more frequent use of solar 
energy [2]. Also, the primary energy sources in a space-based autonomous power supply 
systems are generally the solar panels as solar energy is one of the most accessible types of 
energy in space. 

Typically, such power supply systems are composed of solar panel, battery and control 
unit. These systems are still being used in space technology, as solar energy is one of the most 
accessible types of energy in space. For example, the micro- and nanosatellite power supply 
systems usually consists of several sections of solar panels located on each side of the 
spacecraft [3, 4]. Thus, all the solar panels of the spacecraft are operated in different lighting 
conditions and make a different contribution to the total amount of generated power. The 
power generated by each solar panel changes over time as the spacecraft changes its position 
relative to the sun. A parallel connection of solar panels with different characteristics leads to 
the reduction of the power transmitted by the primary source to the load. This occurs because 
the voltages of solar panels at the points of maximum power are different from each other, 
thus the control unit tracks the maximum power point of the energy sources connected in 
parallel, rather than each of them individually. 

The development of microprocessor technology allows further control unit size and 
cost reduction and implementation of an autonomous power supply system controller based 
on a microprocessor. In this case it is possible to implement more complex algorithms to 
accelerate the maximum power point tracking process and increase the amount of power 
generated by the solar panel by reducing the oscillation amplitude of the operating point on 
the solar panel voltage-current characteristic in the vicinity of the maximum power point. An 
acceleration of the maximum power point tracking process is especially important for the 
regimes of the spacecraft in which the spacecraft rotates around its axis at a certain speed. The 
structure of a power supply system, as well as one of the control algorithms are discussed in 
this article. 

The proposed structure of the spacecraft power system is shown in Figure 1. The 
energy sources are solar panels, which operate in different conditions, thereby requiring an 
individual control to maximize the energy produced. For this purpose, voltage converters 
controlled by a control unit are used. A battery is used to store the energy generated by solar 
cells. As noted above, each power source requires a voltage converter for individual power 
control. Such a structure also allows one to change the operation modes of each energy source 
separately. According to the proposed control algorithm, the system can operate in two modes: 
a maximum power point tracking mode (MPPT) and battery charging mode [5]. When the 
primary power source has excessive power, its controller switches to the battery charging 
mode. In the case where power shortage occurs for a given battery charge current, the 
controller goes into maximum power point tracking mode. 
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Fig. 1 - The structure of an autonomous power supply system 

 
Maximum power point tracking mode is designed to search for the maximum point on 

the power characteristic of the solar panel. In this mode, the control unit will search that point 
by changing the duty cycle of the control pulses. As the external conditions change, the 
controller will constantly track the maximum power point. The charge mode is characterized 
by the maintaining a constant charge current and battery voltage. In this mode, the control unit 
tracks the charge current and generates control pulses which width is proportional to the 
required current. But if there is a lack of power from the solar cells, the system goes into the 
MPPT mode. 

Another feature of the proposed control algorithm is that the maximum power point 
tracking method uses an incremental search method with the scaling factor which depends on 
the power to voltage derivative value and power increment per step. A coefficient, which is 
multiplied by the current step amount, is calculated with the use of fuzzy logic. The step size 
takes higher values in the case of the higher operating point distance from the point of 
maximum power on the solar panel power characteristics. When the operating point 
approaches the maximum point the step is reduced, resulting in lower operating point 
fluctuations. A model built in MATLAB/Simulink software (see Fig. 2) with the use of Fuzzy 
Logic Toolbox allows one to implement the proposed control algorithm and evaluate its 
performance. 

 

 
Fig. 2 - A simulation model of autonomous power supply system 
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A comparison of conventional control algorithm and the proposed control algorithm 
based on fuzzy logic are presented in Figure 3. The Figure 3 shows the solar panel power 
change during the process of maximum power point tracking. The amount of power at the 
maximum power point is approximately 111.9 watts. 

 

 
Fig. 3 - A comparison of conventional control algorithm and fuzzy logic algorithm 

 
As can be seen from the above chart, the proposed algorithm discovers the maximum 

power point 50.8% faster than the conventional control algorithm. Also, the power transmitted 
from the energy source to battery and the load increases in the static mode, when the 
operating point oscillates in the vicinity of the maximum power point. In comparison with a 
conventional control algorithm the additional power gained is approximately 2.8%. The 
results may have a significant impact on the development of power supply systems of small 
satellites and micro-satellites and increase their period of active use. 
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The article is devoted to considering causes and issues in Soviet-Japanese relations in 
time limits from 1922 to 1929 that caused obstacles in restoration of relations between the 
USSR and Japan. The main stages of the restoration of diplomatic and trade relations between 
the two countries have been also taken into consideration. The research is aimed at studying  
the problem of Russia’s image in Japan. Due to contribution to the theme made by Russian 
and foreign researchers, the author was able to consider this subject matter in more detail, 
analize past experience and draw conclusions.  

After the arrival of the Soviets, a new Russia has tried to re-establish diplomatic 
relations with Japan repeatedly, and attempted to get in touch with the Japanese government. 
In a note dated February 24, 1920 passed by Japanese Ambassador Matsui in France, the 
Soviet government made a proposal to the Japanese government to start peace negotiations, 
indicating that: 1) the Russian people do not have aggressive intentions against Japan; 2) the 
Soviet government has no intention to interfere in the internal Affairs of Japan; 3) the Soviet 
government recognizes the special economic and commercial interests of Japan in the Russian 
Far East [10]. But “the Nikolaev incident” happened in March 1920, followed by the attack 
on partisan parties made by the Japanese troops stationed in Vladivostok, Khabarovsk and 
other cities of Primorye in April caused greater intenseness between the two countries. Taking 
this incident into account, Japan occupied Northern Sakhalin under the pretext of “protecting 
Japanese nationals” and establishing a legitimate government specified in the Declaration of 
the Japanese government of 3 July. According to Professor V. Fujimoto, the main goal was to 
inherit oil and coal deposits of the Northern part of Sakhalin [10]. 

By 1922, Japan began to change their attitude to workers and peasants of Russia 
gradually. Taken into account that the intervention did not bring the expected success, and 
events happened not in favor of Japan, and because of the location of Japanese troops on the 
territory of Transbaikalia, the country suffers great losses, the pressure from the public and 
entrepreneurs, who advocated the speedy restoration of Russian-Japanese relations, the 
Japanese government was forced to take early measures to address this issue [8]. The first 
talks on the restoration of relations between the two countries and the issue of signing a trade 
Treaty happened at two conferences in Dairen and in Changchun. According to  
researchers[10], the conference ended in failure because of the unwillingness of the Japanese 
government to compromise and set such conditions as: priority coal and oil concessions in 
Northern Sakhalin, the recognition of equal rights of Japanese citizens and recusancy to local 
legal system in the far East, the uncertainty of the period of withdrawal of Japanese troops 
from Northern Sakhalin, as well as the fear of Japan Soviet anti-Japanese propaganda, and 
many other controversial issues[5], which prevented rapid agreement. Japanese newspaper 
“Tokyo Asahi” under the heading “А Good lesson for the future”, wrote that the failure of 
negotiations has occurred due to mutual errors and mutual distrust between the partners. Here 
the issue raised “Didn’t the Japanese side pay little attention to the true feelings of the worker-
peasant Russia, trying to intimidate it and only defending Japanese national interests in a 
narrow scope?”[3] the Other Japanese newspaper noted that the failure was inevitable for 
reasons of assigning responsibility for “The Nikolaev incident” only Russia, and not 
understanding the political situation inside the country and that the diplomatic delegation led 
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by diplomat A. A. Ioffe proposed to build Russian-Japanese relations on a new platform, 
without considering problems risen between the two countries [3]. The conference outcome 
was the withdrawal of Japanese troops from Siberia and the Primorye. However, there was no 
question of signing an early peace Treaty. 

Introduction to the worker-peasant Russia of the new economic policy as a step 
towards establishing social and economic stability, led to a gradual recognition of new Russia 
among other countries (UK, Italy, Germany, Denmark, etc.) [1]. Improvement of Soviet-
Chinese relations in 1923 caused policy change towards early restoration of relations between 
Japan and Russia [10]. 

Another event that influenced on the Soviet-Japanese relations, was the incident that 
occurred at the beginning of 1923, when in Primorye Japanese pirates had been sunk by the 
Russian schooner “Vega” and the boat “Anna”, and all command ships were broken and the 
cargo that they were carrying was seized. According to the letter from A. A. Ioffe emergency 
messenger Japan T. Obata, the incident was provoked by members of the Japanese military 
party, and they protested against the assumption of the Japanese authorities of such attacks 
and has demanded on behalf of the Soviet government for damages and the return of the 
robbed goods [8]. 

It is important to note that the Chairman of the Japanese-Russian Association of 
Simpei Goto and Plenipotentiary in China from the USSR A. A. Ioffe made a great 
contribution to restoring relations between the two countries. Their negotiations were carried 
out for about a year and a half, as a result Ioffe managed to visit Japan, but Goto managed to 
visit Moscow to meet with Stalin. In their informal conversations, these two diplomats were 
able to formulate the basic contradictions between the two countries, which prevented  peace 
agreements between the USSR and Japan: the decision of “The Nikolaev incident”, not only 
trade but also the legal recognition of the Soviet Union, the withdrawal of Japanese troops 
from Northern Sakhalin, the recognition of Japan's special rights to coal and oil concessions 
on Sakhalin island and other[10]. Negotiations between Goto and Ioffe proved the Japanese 
public opinion  about the early peace Treaty with Russia, and in the government environment 
of Japan strengthening of the belief that the recognition of worker-peasant Russia is beneficial 
for Japan [3]. By July of the same year, these conversations become official diplomatic 
negotiations between the two countries, which were interrupted by the earthquake in Japan in 
August 1923, because of what the negotiations were transferred to Beijing and resumed again 
in May 1924 between the People's Commissar for foreign Affairs L. M. Karakhan and the 
representative of the foreign Ministry of Japan Yoshizawa [5]. On 20 January 1925 in Bejing 
The Convention on main principles of mutual relations between the USSR and Japan was 
signed. The USSR opted for a number of concessions to restore the Soviet-Japanese relations 
and to obtain some respite to restore his power in the Russian Far East. According to the 
articles of the Convention[6]: 1) the USSR recognized the Portsmouth Treaty, which was 
signed between Russia and Japan, after the war 1904-1905 (this item was added to the 
Declaration, according to which “the Soviet government is not responsible for the tsarist 
government” and will be revised Treaty between Japan and the Russian Empire - including 
the fishing Convention of 1907, concluded before October 1917); 2) the Soviet Union 
provides Japanese nationals coal, oil and forest concessions in the Far East; 3) specific 
protocols determine the position of Sakhalin island. Japan promised to withdraw its troops 
from Northern Sakhalin by 15 May 1925, which is based on the Protocol “A”, Northern 
Sakhalin became a part of the USSR. By means of this Protocol, the parties also confirmed 
that none of them has a secret contract or agreement with any third party that would threaten 
the sovereignty and security of the other party. Protocol “B” is set to grant Japan concessions 
to operate 50% of eight oil fields in Northern Sakhalin, chosen by Japanese side; 4) the 
Convention oversaw the obligation of States to prevent: a) organizations or groups claiming 
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to be the government of any part of the territory of another party, or b) of alien subjects or 
citizens, for which it would be found that they are doing political work for these organizations 
or groups. 

Since April 1925 the Soviet authorities and the Japanese government conducted 
negotiations concerning consulates and embassies on the territories of each other. Sato 
Naotake who was appointed as a chargé d'affaires ad interim in Japanese foreign Ministry, 
assumed that the new Embassy in Moscow will meet with some difficulties, considering the 
increased secrecy from the USSR and the surveillance of the State political governance [10]. 
But despite these fears of the Japanese side, negotiations on the mutual opening of diplomatic 
missions finished successfully. According to the notes Verbales of the people's Commissariat 
for foreign Affairs of the USSR of 31 July and the Japanese Embassy in Moscow from 
August 4, 1925, on the reciprocal opening of consulates, it was supposed to open consulates 
in the following cities: 1) the Soviet Union opens its consulates in cities like Tokyo, Osaka, 
Kobe, Yokohama, Hakodate, Tsuruge, Nagasaki, Seoul and Dairen[2]; 2) Japan opens its 
consulates in the cities of Moscow, Vladivostok, Khabarovsk, Alexandrovsk, Okha, 
Petropavlovsk-on-Kamchatka, Blagoveshchensk, Nikolaevsk-on-Amur and Odessa[2]. 
According to these notes, two governments had reserved the right to change the place of the 
opening of the consulates, of course by agreement of the parties. The first Japanese 
Ambassador in the Soviet Union became Tanaka Tokichi, and the General Consul of the 
USSR in Japan became K. A. Ligskii [7]. In 1927 the official trade representative A. A. 
Troyanovsky, who headed the Soviet-Japanese trade between the two countries, visited Tokyo. 

This Convention was both met in the USSR and in Japan as the beginning of good-
neighbourly relations between the two countries. Since that time, from 1925 – 1930  
diplomatic trade and economic relations between the two countries was stable and did not 
cause much conflict. This Convention influenced on the conclusion in 1928 between Japan 
and USSR fisheries Convention successfully, which replaced the Convention of 1907 between 
the Russian Empire and Japan. 

Thanks to these diplomatic events since the beginning of the 1930s Japan and the 
Soviet Union developed rather stable trade and diplomatic relations. There was a growth of 
exports and imports between the USSR and Japan. From 1925 to 1929 the exports and 
imports between the USSR and Japan increased 2 and 5 times correspondingly. Here are some 
vivid examples of how, the growth of exports of Soviet forests in Japan to 1929, which 
increased by 24 %, due to agreement of December 24, 1929 reached between the forest 
Department of the USSR trade Mission in Japan and Trading company Mitsubishi [4]. Export 
of santonin has increased twice. Fish exports grew by 40 % between the USSR and Japan by 
1930, despite the falling prices of fish products and an unfavourable situation in the Japanese 
market. From 1926 to 1929 there was an increase in imports of Japanese tea in the USSR 
from 400 thousand to 2 million pounds [4]. 

To sum up it is necessary to underline that a new stage in Soviet-Japanese relations 
began after the conflict on the Chinese Eastern railway in 1929 [1]. At first, Japan did not 
plan any way to interfere in this conflict, assuming the USSR still not recovered after the 
Civil war and revolution. But the Soviet army victory over China, scared the Japanese 
authorities, and the USSR received close attention from the Japanese military. According to 
researcher S. Yokote, victory of Soviet weapons shocked the Japanese authorities[3]. The 
government and the public in Japan had opposing points of view with regard to this statement. 
Some believed that thus the USSR became the leading force in the Far East and a direct 
competitor of Japan, while others admired the victory of the USSR over China. As a result 
they began to study the political-economic realities of the Soviet Union, which was able to 
grow national economy for 12 years [9] as a possible perspective for Japan. 
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One of the first Russian scientists who started studying the history of the Kyrgyz 
people, was well-known Kazakh scientist, as well as one of the first Orientalists,  Shoqan  
Shyngysuly  Walikhanov. While travellingto the Issyk-Kul he collected an outstanding 
compilation of Kyrgyz folklore "Manas", in "Notes of the Kyrgyz people" and "Essays 
Dzungaria" he highlighted the problemsof Kyrgyz people and Jungar khans relationships [2].  

Valuable materials for the study of relations between peoples of Central Asia, in 
particular Kyrgyz with China for the first time in Russian Sinology were introduced into 
scientific environment  by  N.Y.Bichurin. As he translated the chapter on the Yenisei Kyrgyz 
people of the "New History of the Tang Dynasty" it was specifically mentioned only two of 
Kyrgyz embassies in China (Embassy Shibotsyuy  Achzhaiya 648 and the embassy Zhu-in 
Hesu 843). The last work of N.V. Kuehner "Chinese news about peoples of Southern Siberia, 
Central Asia and the Far East" was devoted to the same theme. Translated by N.V. Kuhner 
chapter about Kyrgyz of the encyclopedia "Taypinhuanyuytszi" provides new data about the 
relationships between China and Yenisei Kyrgyz (embassies from the 643 and 653). 

We should note the other most outstanding historians, such asRadlov V.V., Kiselev 
S.V., Polosmak M.V., Rudenko S.I., Khudyakov Y.S., Potapov L.P., Okladnikov V.P., 
Kyzlasov L .R., Savinov D.G., Gumilyov L.N., Barthold V.V. and many others. 

The history of the study about sights of Yenisei Kyrgyz was considered impressively 
in research of Y.S. Khudyakov. 

Extensive archaeological material on the subject concerning armature nomads was 
obtained due to excavations made by V.V. Radlov, I.P. Kuznetsov, Y.S. Khudyakov, S.G. 
Skobelev. 

Late medieval weaponry items are presented in Russian and foreign museums. Some 
of these materials were considered by Y.S. Khudyakov and Kradin. 

In his research L.N. Gumilyov  focused on Turkic and Uighur Khaganates, neighbors 
and major foreign rivals of Yenisei Kyrgyz mostly. 

V.V. Barthold was one of the first scientists, who began studying the issue of the 
history of the Yenisei Kyrgyz people by means of material development based on the Orkhon-
Yenisei inscriptions. He highlighted their exceptional importance, as the only alternative to 
the best Chinese chronicles [2]. 

Kyzlasov L.R. firstly carried out the most comprehensive collection of data of written 
sources on the history of Southern Siberia for all regions, possessing script, and all the nations 
who were interested in our lands[2]. 

Among the foreign Orientalists French scientist of the second half of the XIX and 
early XX centuries, Rene Goesset should be noted. In his research of steppe empires, he 
highlighted the role of Kyrgyz nomads as natural rivals of southern nomads, namely 
Khaganates Turkic and Uighur state. The American historian Michael Drompp was one of the 
first modern foreign scientists, who designated Kyrgyz as one of the first Turkic peoples on 
the basis of archaeological findings and annalistic data. Based on historical data of the 
ethnogenesis of the Kyrgyz people, he identified them as anethnic group, formed under 
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similar conditions to the Altai Turks. However at the same time he pointed out the 
contradictions in the dating of the control in ancient Mongolia and hesitated in the existence 
of the Kyrgyz great power as a phenomenon [8]. He appeals to the potential structure of the 
economy of the Yenisei Kyrgyz, taking into account the geographical features of the 
territorial centre  of their state. 

Study of the history of the state Yenisei Kyrgyz in time limits from the end of XX and 
beginning of XXI centuries can be marked by a logical extension of the study period "Kyrgyz 
great power", after recognition the role of Kyrgyz as the main rivals of  Uighur khaganate by 
scientific community. The period of the great power, as well as the reasons for its small 
duration has become the focus of scientists’ research. The above-mentioned Russian historian 
Khudyakov, as well as a number of other local turkologists came to similar conclusions. They 
indicated high losses among Kyrgyz population in continuous confrontationwith the Uighurs 
as the main reason to undermine expansionary potential of the Kyrgyz [7]. 

Modern British historian Carter Findley, in his book "The Turks in the world" 
considering the theme of Manicheism and its dissemination in the territory of the Uighur 
khanate and neighbors, noted that even during the great power when Kyrgyz captured most of 
the Uighur areas, Manichaeism was not widespread among the Kyrgyz, who remained faithful 
to their shamanistic beliefs, supposing that this is due to the fact that at the time of their rule 
in the former Uighur khanate Kyrgyz nomads did not settle Uighur land directly, preferring to 
either stay in the south of the Yenisei region [9]. Italian linguistic historian Bellini, studying 
folklore and language of Kyrgyz during great power period reached similar conclusions. In 
their articles publishedin European journals they underline the fact that despite the prevalence 
of runic letters, not only among the nobility of the Kyrgyz, but also among merchants and 
ordinary nomads, any significant elements of the Uighur culture in the Kyrgyz weren’t 
inherited. On the other hand Italian experts were not so categorical in their conclusions, 
suggesting that this could be just due to natural geographical obstacles in the form of the 
Sayanmountains, which greatly complicated the communication between regions. 

In conclusion we would like to specify the fact that taking into account the lack of 
sufficient number of written historical sources a lot of modern Russian historians draw more 
attention to such difficult theme as a state of the Yenisei Kyrgyz. In particular Historian 
Butanaevdevoted most of his research to Kyrgyz statehood and Kyshtym institution. 

 
References: 

1. Азбелев П. П. Древние  кыргызы. Очерки истории и археологии. 
URL: http://kronk.narod.ru/mono/mono.htm 

2. Бартольд В.В. (1998) Двенадцать лекций по истории турецких народов в 
Средней Азии. Алматы: Жалын 

3. Быконя Г. Ф. (1993) История Хакасии с древнейших времен до 1917 г. М.: 
Т. 1 

4. Грач А. Д., Савинов Д. Г., Длужневская Г. В. ( 1998) Енисейские кыргызы 
в центре Тувы (Эйлиг-Хем III как источник по средневековой истории Тувы). М.: 
Фундамента-Пресс. 

5. Гумилёв Л.Н. (1961): Древние тюрки. VI-VIII вв. 
URL:  http://kronk.narod.ru/mono/mono.htm 

6. Кызласов Л.Р. (1984) . История Южной Сибири в средние века.  М.: 
Высшая школа. 1984. 167 с. 

7. Худяков Ю.С. (2004) Древние  тюрки  на  Енисее. Новосибирск 
8. Drompp, Michael R. (1999) "Breaking the Orkhon Tradition: Kirghiz 

Adherence to the Yenisei Region after A. D. 840, " Journal of the American Oriental Society 
119/3 (1999). 

24

http://kronk.narod.ru/mono/mono.htm
http://kronk.narod.ru/mono/mono.htm


9. Findley, Carter V. (2005) The Turks in world history / Carter Vaughn Findley. 
– New York: Oxford University press. 

25



УДК 621.391.25 
 

THE INTERFERENCE IMMUNITY OF QUASI-OPTIMAL SEARCH 
ALGORITHM FOR TWO-COMPONENT SPREAD SPECTRUM SIGNAL WITH 

MSK-BOC MODULATION 
Krasnov T.V., Feoktistov D. S., Sukneva R. M., Saunin S.V. 

Research supervisor V. F. Garifullin 
Siberian Federal University 

 
Search signal algorithm's qualitative indicators are characterized by anomalous error 

probability, that greater than the absolute value of half of the seek time, and the search time 
[1].Instead of the error probability can use the probability of correct search is complete.With a 
length of code sequences 1>N  side-lobe level of the autocorrelation function of the signal is 
negligible.In this case the search problem can be reduced to M orthogonal signals recognition 
of the signals with random phase [1]. 

In this case the autocorrelation function (ACF) of the total MSK-signal, obtained by 
adding the ACF components MSK (2) and single peak MSK-BOC (2) [3].It allows searching 
for the delay in increments of T/4 without the risk of contact with the gaps of the ACF (T - the 
duration of the element of each component).The number of cell search is TTM c /4=  (search 
on the interval cT  with a step / 4T ). 

         With high requirements for the reliability of search error probability can be 
determined by the formulas [2] 
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accumulation in "synchronous" channel (synchronization error is zero);n is a number of non-
coherently summed correlation; SNRη  is the loss in signal/noise ratio due to the incoherent 
accumulation; pη  is the losses to due equilibrium processing  (0,9 dB); )2/(∆R is the value 
of the normalized ACF with 2/∆=τ . 

Formulas (1), (2) determine the probability of error for the cases / 2τ = ∆   and 0τ =
respectively (in the second case q –signal/noise ratio in the "synchronous" channel: ( )0 1R =

).Mentioned formulas are written on the assumption that the number of "signal" cells is either 
2 (formula (1)) or 1 (formula (2)).Correctness of such assumptions stems from the fact that 
the normalized autocorrelation side lobes do not exceed the modulo1/ N  and the total 
number of cells is 1>M . 

Fig. 1 shows a plot of an error probability errP  of the signal/noise ratio, calculated 
according to the formulas (1), (2) (curves 1 and 2 respectively) for the conditions: the number 
of search cells 820M =  (search in a narrow range of delays equal to 2ms) the number of non-
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coherent accumulation cycle n = 4.The symbols ●, ■ (for the corresponding curves 1 and 2) 
indicate the statistical simulation results when the number of trials is 104. 

 

 
Fig.1 Dependences of error probabilityon the signal/noise ratio 

 

            As seen from the figure, the results of statistical modeling with sufficient 
accuracy coincide with the analytical results.To ensure acceptable levels of probability 

310−<errP (curve 1), required signal/noise ratio 0q  is not less than 12,5 dB (-40 dB at the 
input).The searches time for review procedures the minimum possible and equal to 24 =cT s. 

Suggested algorithm with a slight loss in immunity (0,9 dB) provides significant 
implementation advantages in compare with optimal algorithm and allows reducing hardware 
rate requirements due to elimination of multiplications. 
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Eine der wichtigsten Aufgaben der Lebensmittelindustrie ist die Verarbeitung des 

Rohstoffes. Russland ist ein Land mit einer sehr hoch entwickelten agro-industriellen 
Produktion. Für die Herstellung von qualitativ hochwertigen und gesunden Produkten auf 
Basis pflanzlicher Rohstoffe ist es notwendig, große Aufmerksamkeit der 
Verarbeitungsausrüstung zu schenken. 

Auf dem Mehl und Futtermühlen sind Schleifmaschine die Haupt- und die meisten 
energieintensiven Prozessanlagen.Die Arbeitsteile von Schleifmaschinen drehen sich mit 
Geschwindigkeiten von 4 bis 100 m/s und mehr. 

Eine der ersten Maschinen für die Zerkleinerung von harten Materialien war der 
Walzenbrecher (England, 1806).In den Brecher wird das Material von Reibungskräfte 
gestreckt und zwischen zwei parallelen zylindrischen Walzen, die in Richtung zueinander 
drehen, zerdrückt (Abbildung 1). 

 
Abb. 1 -Die Zeichnung von Walzenbrechen. 

 
In dem Walzenbrecher werden Körner oder ihre Teile in einem keilförmigen Raum, 

der durch die Oberflächen von zwei parallelen aufeinander zu rotierenden Walzen gebildet 
wird, zerkleinert. DieZerstörung der Körner erfolgt unter der Wirkung der Kompression und 
Scherung.Als Vorteile der Walzenbrecher sind die Einfachheit derGestaltung, die Beratung 
und die Möglichkeit der Zerkleinerung nassen Materialien zu nennen. Die Mängel sind 
niedrige Produktivität und große lokale Abnutzung der Oberflächen der Arbeitswalzen. 

Um die Effizienz und Zuverlässigkeit der Walzenbrecher zu erhöhen, verbessern die 
Hersteller die Konfiguration von Teilen und verwenden die Anlageneinheiten, die neuen 
Designs.Neue Materialien und Verfahren zur Härtung der Oberflächenschicht der Walzen 
werden verwendet, um die Verschleißfestigkeit zu erhöhen. 

Die Hammerbrecher, in verschiedenen Industriezweigen eingesetzt, werden 
unterschiedlicher Art hergestellt, d.h. von Brecherngeringer Gröβe bis Brechern mit Gewicht 
von etwa Hundert Tonnen (Abbildung 2).Die physikalische Natur des Kornmahlvorganges in 

Der Walzen 

Der Einstellmechanismus 

Der Federblock 
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einer Hammermühle besteht darin, dass das Korn in Stücke infolge des Schlaganfalls, Bruchs 
und Abriebs zwischen den Arbeitsteilen der Maschine getrennt wird. 

 

 
Abb. 2 -Die Zeichnung von Hammerbrecher. 

 
Unter dem Einfluss der großen Belastung erfolgtein schneller Verschleiß der 

Hämmer.Auch Panzerplatten und Statorgitter werden dem Verschleiß ausgesetzt.Für die 
Reduzierung des Verschleißes der Hämmer wird das Design modernisiert, und für die 
Erhöhung der Oberflächenhärte werden Verbundpulver verwendet. 

Um die Intensität der Reibflächen von Teilen zu verringern und die Vermischung von 
gefährlichen Bestandteilen mit Lebensmitteln zu reduzieren, ist es notwendig, die Festigkeit 
der Reibflächen der Teile zu erhöhen.Die Rede ist auch über ihre Langlebigkeit, 
Zuverlässigkeit und Langlebigkeit der Geräte in großem und ganzem.Dazu gehörenauch die 
Modernisierung der möglichen Systeme der Anordnung der Arbeitsteile und die Verbesserung 
ihrer Designs, technischer und technologischer Eigenschaften.Die Verwirklichung dieses 
Ziels ist durch die Entwicklung der neuen Designs und der modernen verschleißfesten 
Materialien und auch durch Methoden ihrer Anwendungmöglich. 
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Nowadays we can hear such definitions as cluster, cluster policyand cluster program 

more often. This definition has spread in every sphere and branch. The definition is not new, 
though in our country cluster is being widely used during the last decade. In Russia more than 
200 theses on clusters were defended and hundreds of articles in the science journals were 
published during the last 10 years.  

What is cluster? If we translate the word cluster, it means “a bunch”, literally “a 
common yard, surrounded by buildings”. This term is used everywhere: in astronomy, 
industry, music and even in computer technologies.  

Porter gave a more complete and scientific definition of a cluster in 1999. According 
to Porter, “Clusters are geographical concentrations of companies, suppliers, coherent 
branches and specialized institutions that play a special role in certain nations, countries and 
cities” [1]. And it’s hard to disagree with these words, as Porter is a scientist from the USA 
and the USA is the country where clusters originated. They appeared spontaneously and in the 
same form as the scientist described them. The bright examples of the most popular cluster 
systems in the USA are cooperation of companies in the field of computer technics and 
information technologies in Silicon Valley, film production in Hollywood and so on. 

However, Porter is not the only one who gave a definition of cluster. In the same 1999 
Organization of economic cooperation and development gave its own definition of cluster: 
“Cluster is a national innovation system in a reduced scale. The moving forces of 
development, system characteristics and interdependencyof individual clusters are similar to 
the ones that national innovation systems have. Cluster approach with its orientation towards 
connections based on knowledge, and interdependency between the factors in production 
networks, represents a useful alternative to traditional sectoral (branch) approach” [2]. 

In 2001 Cook, NORDREGIO – a Scandinavian center of spatial development, gave 
their interpretation of cluster definition. They define cluster as “geographically neighboring 
companies that are in vertical or horizontal relations including allocated infrastructure that 
supports enterprises, with the common vision of their development and expansion of business, 
based on competition and cooperation in a certain trade niche” [3]. 

The same year UNIDO, UnitedNationsIndustrialDevelopmentOrganization, gave its 
own interpretation of cluster definition that is quite similar to NORDREGIO's version [4]. All 
these definitions are quite similar because they allude to the examples of clusters in the USA. 
However, clusters started to appear not only in the USA. They started to form in Europe as 
well. Examples of the most famous cluster systems are cooperation of companies of 
connections and telecommunications in Helsinki (Finland).  

Russian scientists also gave their cluster definition. For instance, Vinokurova writes: 
“Innovation clusters are complexes of enterprises (industry companies, research centers, 
financial and scientific institutions), public authorities, trade unions, public organizations on 
the basis of territorial concentration of networks of specialized suppliers, main producers and 
consumers, connected with a technological chain” [5]. Yasheva, Shcherbin and Pomitov also 
gave their definitions [6,7]. 

There are plenty of such definitions by Russian scientists, these definitions are similar 
to each other but they are different from their foreign colleagues’ definitions. Probably, the 
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matter is that scientists of different countries describe different cluster definitions. In each 
country the history of cluster’s origin and development is individual because the environment 
for clusters in different countries is different. For instance, in the USA most clusters appeared 
spontaneously. First, they appeared and later they were examined and described. In Russia 
clusters started to appear much later than in the USA or Europe. Obviously, sector economics 
has become out of date, as a result, we have to change something, particularly, we have to 
change sector economics for cluster economics that strengthens its competition aspects where 
Russia becomes more competitive. There are many definitions of cluster, but it is difficult to 
choose one appropriate for our country. 

In Russian clusters were and are formed artificially. A lot of information on clusters 
was written in our country, different material was published and it all happened within the 
first decade of the 21st century. Russia inheritedcommand-administrative economics from the 
USSR that changed into market economics, though some features of Soviet economics are 
still present. For instance, government of the country from the center. All regions of our 
country are governed from the center, from Moscow, as it was in the USSR. But as for cluster 
formations, centralized government is not desirable, as for development and progress of the 
cluster, government should be mostly autonomous, that means, inside the cluster itself.  

Nevertheless, the chairman of the Government of the Russian Federation ratified a list 
of 25 territorial innovation clusters (assignment from 28 August 2012 № DM-P8-5060) [8].  

According to this law, innovation territorial cluster is a combination of enterprises and 
organizations (cluster participants) located on a restricted territory, that is characterized by 
having: 

- a research-and-production chain in one or several branches (key types of economic 
activity), connecting cluster participants; 

- a mechanism of coordination of activity and cooperation of cluster participants; 
- synergic effect, expressed in the rise of economic efficiency and effectiveness of 

activity of each enterprise or organization due to the high degree of their concentration and 
cooperation.  

Despite all the difficulties of organization of cluster formations in our country, it’s 
been almost 4 years since the establishment of cluster formations. And it’s not surprising that 
cluster formations function well and develop with financing. Sometimes collaboration of 
Russian and foreign clusters takes place, for example, in the field of agriculture and medicine. 

No matter what cluster we take, native or foreign, mature or young, spontaneous or 
artificial, strong or stable, protective or aggressive, we will still find common features. We 
can define 4 basic features: 

- maximum geographic proximity 
- kinship of technologies 
- community of raw materials base 
- presence of innovation component 
Although clusters change and develop like everything else with the lapse of time, their 

basis remains the same.  
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Future integrated systems will contain billion of transistors, composing of tens to 

hundreds of IP cores. An efficient cooperation among these IP cores (e.g., efficient data 
transfers) can be achieved through the choice of correct topology. Important factor in choice 
of effective topology for NoC (Network on Chip) is a scalability. In this paper of 2D and 3D 
topologies for network on chip are overviewed and compared. 

The topology of a network is the way in which routers, network adapters and 
connections are organized. There are several topologies that we can call regular or irregular 
[1-2]. This classification is based on the distribution of routers in the network.  

Shared bus networks (see Figure 1a) are the simplest ones. They consist of a shared 
link common to all nodes. Bus systems scale very poorly as mode nodes are added. In a ring 
or 1D torus (see Figure 1b) every node has exactly two neighbors and allows more concurrent 
transfers. Since all nodes are not directly connected, messages will have to hop along 
intermediate nodes until they arrive at the final destination. This causes the ring to saturate at 
a lower network throughput for most traffic patterns. The 2D mesh (see Figure 1c) and torus 
(see Figure 1d) topologies are examples of direct networks, and thus provide tremendous 
improvement in performance. Their cost increases in proportion with the number of nodes 
squared. 

 
 

 
Fig. 1 - Topologies 

 
Two-dimensional mesh (see Figure 2) has been regarded as the most favored regular 

topology for NoC architectures. This is mainly due to the regularity, scalability and ease of 
synthesis which the topology on chip offers. Mesh also can provide an acceptable wire cost 
and reasonably high bandwidth. 
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Fig. 2 - Two-dimensional mesh 

 
Recently, many researches have been done on a square mesh in a variety of 

applications, including parallel computing and the NoC domain. However, in the NoC 
paradigm, it is more likely that the chip has dimensions of different sizes and a rectangular 
shape. The rectangular mesh may be considered as an appropriate candidate for the best 
topology. Despite its wide use, the work on rectangular mesh has been insignificant. 

Up to now NoC designs were limited to two dimensions. But currently emerging 3D 
integration technology exhibits, among others, two major advantages, namely higher perfor- 
mance and smaller energy consumption [3]. Figure 3 shows examples 3D mesh–x1y1 (see 
Figure 3a) and 3D mesh–xcube(see Figure 3b). A survey of existing 3D fabrication 
technologies is presented in [4], showing the available interconnection architectures among 
tshe layers of 3D integrated circuits and illustrating the main research issues in current and 
future 3D technologies. So, due to the process / integration technology advancements, it is 
feasible to design and manufacture NoCs that will expand to the third dimension (3D NoCs). 
In order to satisfy the demands of emerging systems for scaling, performance and 
functionality 3D integration is a way to accommodate these demands. For example, a 
considerable reduction can be achieved in the number and length of global interconnects 
using three-dimensional integration [5]. 

 

 
Fig. 3 - 3D topologies 
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Networks-on-Chip are becoming more and more popular as a solution able to 
accommodate large numbers of IP cores, offering efficient and scalable interconnection 
network. Three-dimensional NoCs are taking advantage of the integration progress and 
packaging technologies offer advantages when compared to 2D ones. 
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The article is devoted to the process of developing Military-Industrial Complex of 

Krasnoyarsk territory in 1945-1961 in terms of labour relations. This aspect is considered to 
be relevant for historical learning as it shows interaction between the State and its citizens in 
ensuring the issue of state security. 

The Soviet Union faced a great number of problems after the Great Patriotic War 
1941-1945. The majority of internal resources were put into circulation in military sphere. 
The economics of the State had to meet the requirement of rapid recovery. What is more, the 
USSR had to gain the nuclear weapon to keep a superpower status. The atomic project 
required of colossal capacity of organization, research, engineering, industrial and 
technological work. 

According to research, labour resources were considered to be an  important factor of 
internal recovery of the USSR in those circumstances. Moreover, massive forced labour was 
one of the ways of State resources’ mobilization. Prisoners of GULAG created a base of 
atomic industry on its hardest stage – quarry and primary recycle of uranium raw material. A 
labour of military builders was a peculiar semi-forced form of labour as well. Meaning labour 
of military builders had increased after liquidation of concentration camps system in the last 
1950s [1]. 

The wide use a prisoner’s labour was a specific peculiarity of closed cities creation by 
Ministry of Nuclear Engineering. This was a peculiar fact of the USSR in 1930-1950s. The 
Soviet Union had branching a net of reformatories. Prisoners were largely employed in 
building of highway transportation facilities, railroads, timber enterprises, woodworking 
combines, geological survey work, fishery, building of pulp and paper plants, chemical 
factories, construction materials industry, etc. The directing agency of building of atomic 
project objects was Glavpromstroy. Concentration camps were organized by all constructions 
of Glavpromstroy. Prisoners of concentration camps were the main labour force. These 
measures have been taken as an important lever to reach State objectives in initial period. 

Since the beginning of 2000 there are two investigator’s opinions on labour efficiency 
on building of Krasnoyarsk territory military-industrial objects.  Researcher A. Frolov 
considers the labour of prisoners as more effective, in comparison with  labour of soldiers due 
to the fact that prisoners were stimulated by the system of  bonuses [5]. However, according 
to G.Reut and A. Savin, that quantitative and qualitative contribution of military-building 
forces was more obvious compared with prisoners’ and civilian builders’ contribution in 
1950-1965 [1]. 

Generally speaking, the work of these two categories of labour force (prisoners and 
military builders) was effective: two closed cities were built for realization nuclear program – 
Krasnoyarsk-26 (Zheleznogorsk) and Krasnoyarsk-45 (Zelenogorsk) [2]. 

In 1955 the quantity of military builders and prisoners was equal. But the number of 
military builders had increased by early 1960s and corresponded to 46570 soldiers (in 
comparison with 3800 prisoners) [1]. Thus, a number of prisoners engaged in work had been 
declining during last 1950s. 

The number of researchers refers the labour of GULAG prisoners to the slaveholder 
system [3]. We may agree with this statement, but to some extent, as an enthusiasm of 
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working masses that made an impact on the work done should also be taken into 
consideration. 

In conclusion we would like to stipulate the fact that the Military-Industrial Complex 
played an important role in terms of recovery policy of soviet national economy and technical 
reconstruction of basic branches of industry [4]. The USSR managed to achieve their goals 
due to numerous labour resources engaged in these processes. 
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The importance of Russian’s northern regions (especially north of Krasnoyarsk 

Region, Figure 1) has been steadily increasing due to the significant natural resource potential 
of these territories. However, it is complicated because of severe climatic conditions (Table 
1), environmental and social problems (Kryukov et al, 2014).  

 
Figure 1 - Map of Krasnoyarsk region  

 
Table 1 - Climatic conditions of the North  
Parameter Hatanga Dikson Krasnoyarsk 
Average temperature through year, °C -12,9 -11,5 +1,2 
Average temperature in winter, °C -31,5 -24,8 -14,6 
Average temperature in summer, °C +9,1 +3,1 +16,7 
Quantity of rainfall, mm/year 272 368 484 
Heating period, days 304 365 233 

 
The real disaster for the peoples of the North was the discovery and development of 

the northern oil, gas and mineral fields. Industrial development of the North came into a sharp 
conflict with the traditional way of life of the indigenous population.  For example, according 
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to a report on the state of the environment in the north of Krasnoyarsk Territory in 2014, the 
amount of waste generated had been increased by 26,8% and amount of waste sent for 
disposal had been increased - by 2,4% (compared with 2013 year).  

Social problems of this region are expressed in poor living conditions such as housing, 
utilities and consumer services for indigenous people and the subsurface users.  

In order to solve these problems the Russian Government put into action «The concept 
of sustainable development of the indigenous peoples of the North, Siberia and the Far East of 
the Russian Federation» in 2009, which focuses on improving the living conditions of the 
rural population. Comfortable living conditions also will be provided for the personnel of 
mining companies because of a long stay (sometimes over a year) in the northern territories. 
According to this concept, the construction has to meet the requirements of sustainable 
development as well. Main principles of sustainable construction are formulated as follows: 

• efficient use of energy and water resources (including heating, lighting, etc.); 
• use of environmentally friendly or recycled materials and waste reduction 

(today the problem of waste disposal is one of the most poignant - all rubbish pollutes the soil, 
water and air, because of the lack of any minimum arrangements for waste disposal); 

• use of local materials (it is complicated by the lack of local manufacturing base 
and a year-round transportation problems); 

• use of materials with enhanced energy efficiency and saving (building 
materials that have low thermal conductivity); 

• use of renewable energy (the power supply of the North's consumers is carried 
out with the help of autonomous power plants running on expensive imported fuel oil. The 
main direction of energy development may be the use of renewable energy, particularly wind, 
solar and tidal energy); 

• CO2 reduction (at the production of building materials, as well as the 
maintenance and demolition) and etc. 

So, criteria for sustainable construction should be provided throughout the building's 
life cycle (Figure 2). However, this requirement is difficult enough to be performed in 
conditions of the Far North. Against this background, it is necessary to use an integrated 
approach in the design of buildings, taking into account conditions on the stage of material’s 
production to demolition. The most successfully used type of the Far North construction is a 
block-modular. Because it meets most of the requirements of sustainable construction, it 
being is easy to implement and can be reused. 
 

 
Figure 2 - Life Cycle of building 
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 Investment activity is one of the most important factors of innovative reproduction in 
regional economic systems. This integrating factor of regional economy refers to the balanced 
development of resource provision of reproduction and currently occupies the forefront in 
terms of innovative investment in regional economies. The paper proposes an evaluation 
method of the level of territory development and considers the need to develop a modern 
management mechanism of innovation and investment activities in the region. 

Today, state authorities, local administrative bodies and municipal communities don’t 
pay enough attention to the innovative-investment development of municipalities. As a rule, 
innovation and investment development of municipalities is considered in relation to a limited 
number of territories having a special innovative status, for example, Science City. This 
approach leads to increased disparities in the development of other municipalities, as well as 
to the reduction of life level and quality of their population. This, in turn, leads to social 
unrest and destabilization of the political and economic situation. 

The object of research is an innovative-investment development of territories. In this 
research we consider development as a combination of investment and innovation attraction. 
The southern macro region of the Krasnoyarsk Krai was chosen for the research. 

Currently, many regions are subsidized and need investments, but investments are 
impossible and impractical without in-depth analysis of the region and its economic growth 
potential. Thus, we  express the idea that regions need to know their potential and direction of 
their development to attract necessary investment and get an opportunity of transition to 
sustainable economic growth. 

Today, investment activity in many municipalities of the Krasnoyarsk Krai is not 
answerable to the needs of economic development. The analysis of the reproduction structure 
of fixed capital investments by economic sectors confirms it (Figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
As you can see from figure 1a significant amount of investment for 2010-2014 

(58.6%) was directed to the development of material production, while long-term economic 
growth of the areas requires intensive infrastructure investments in a variety of industries 
both in production and social spheres [5]. 

Fig.1 - The structure of fixed capital investments by economic sectors in the southern 
macro region of the Krasnoyarsk krai for 2010-2014 
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The aim of the research is to substantiate the opportunities of using project-oriented 
approach to assess the level of innovative-investment development of the territories and 
develop a model of investment funds distribution between the main sectors of economy 
within the southern areas of Krasnoyarsk Krai. 

In this regard, it is necessary to revise the mechanisms and tools of management 
development of the territories. Among the key types of municipal government are the 
following[2,4]:  

- formal programming; 
- object-oriented; 
- institutional; 
- project-oriented. 
Without a doubt, this typology is arbitrary, but it allows us to define regional priorities 

in the selection of appropriate incentive and regulation mechanisms of innovation and 
investment development. 

The most expedient approach is a project-oriented, which provides in depth 
involvement with regional authorities, representatives of innovation infrastructure and 
innovation companies in municipal management activity. 

Project-oriented approach is a group of actions aimed at achieving a unique result in a 
certain period of time and within budget. Project management is used in almost all sectors of 
the economy, mainly in construction. Statistical performance indicators of the implementation 
of this approach in enterprises indicate a significant increase in labor productivity and 
motivation. This in turn convincingly demonstrates the necessity of this approach in the 
management of innovation and investment development of the territories. 

Scientific literature observes two groups of methods of inter-territorial comparisons 
which can help to assess the level of municipalities’development [1]: 

- Method of ranking score; 
- Method of special structuring on the base of regional clusters. 
Analysis of innovation and investment development levelwill be constructed by using 

methods of both groups. Thus, the procedure will include five main steps (Figure 2). 
 

 
 
 

 
 
Sequential execution of steps of the proposed method allows to present an overall 

picture of the level of innovation and investment development, investment activity potential 
of main sectors of economy and, ultimately, to make suggestions for contribution to the 
territories’ well-being. 

Figure 2 - Flow chart of methodology for assessing the level  
of innovation and investment development  
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The calculation of the level of innovation and investment development, development 
of dynamic distributed lag model of investment, estimating relationships between economic 
growth, expressed in terms of value added, and the proportions of investments between 
sectors of economy provide an opportunity to evaluate the effectiveness of management in 
municipalitiescomprehensively and to improve the methodology of investment 
projectsselection. 

The main results of the research representing its scientific novelty and reflecting the 
contribution of the author in solution of these tasks are the following: 

- the methods of investment project selection have been improved due to the use of a 
new model of investment distribution between material production and providing 
infrastructure; 

- management principles of complex development of the region considering the 
innovative-investment component have been adjusted; 

- the scenario of innovative-investment development of the territory, demonstrating 
the efficiency of functioning and sustainable growth has been proposed. 

The practical implication of the research is that the application of the adjusted 
methodological foundations, principles and conditions will also allow public authorities to 
increase the effectiveness of decision making aimed at achieving a balanced economy. The 
proposed recommendations can be used in the process of Federal target programm realization, 
working out guidelines for the preparation of socio-economic development programs of the 
Krasnoyarsk territory, as well as within the practical activities of local administrative bodies. 

 
Reference list 

 
1. Antipina, O.V. Innovation-investment development of territories on the 

municipal level: Thesis … of Candidate of Economics: 08.00.05/ Antipina Oksana 
Viktorovna. -  Moscow, 2011 – 167 p. 

2. Skurikhina, E.V. Investment-innovation potential of region:  the short of 
the matter, content, factors of condition and development / E. V. Skurikhina // 
Molodoiuchenyi. – 2012. – №3. – pp. 192-195. 

3. Mil'kina, I.V. Management of innovative development of municipalities: 
Author’s abstract of thesis … of Candidate of Economics: 08.00.05/ Mil'kina Irina 
Vladimirovna. - Moscow, 2006 – 9 p. 

4. Chudaev, D.A. Methods of management of investment and innovative activity 
in the region // VestnikSibGAUim. Akad. M.F. Reshetneva. – 2010. – pp.174-181. 

5. Vasil'eva, Z.A. Performance management of innovative development of 
municipal territories (monography) / Z.A. Vasil'eva, T.P. Likhacheva. – Krasnoyarsk: SFU, 
2010, - 9 p. 

42



УДК 81.42 
 
 

THE IMPORTANCE OF LINGUISTIC STUDY OF SPEECH 
COUNTERMANIPULATION 

Petrova M.V., 
supervisor doctor of philology Kopnina G. A. 

Siberian Federal University 
 

Information-psychological war has become the reason of wide and deep study of such 
phenomenon as manipulation, which is considered to be one of the tools of leading such 
wars. 

Manipulation has been investigated by a number of scientists from a wide variety of 
scientific fields, such as psychology (Y. Ermakov, V. Sheinov, B. Bessonov, I. Nazare-Aga, 
A. Wood), sociology(A. Nuridzhanov, Y. Yanenko, V.S. Svechnikov), social philosophy (A. 
Dvorkin, D. Mikhailitchenko, I. Knyazeva), politology (O. Gorbacheva, A. Rodin, D. 
Smirnov) and linguistics (T. Berezhnaya, G. Kopnina, A. Antonova, V. Chernyavskaya). The 
phenomenon of defense against manipulation has become the object of study in a lesser 
degree, and mainly in the works of psychologists (A. Edmüller, T. Wilhelm; M. Litvak; I. 
Nazare-Aga; V. Sheinov; R. Levin; E. Sidorenko; L. Glass). In terms of linguistics, here 
speech countermanipulation has practically not been studied at all. 

The importance of linguistic study of speech countermanipulation can be explained by 
the following reasons. Firstly, it will help to organize the terminology of the 
countermanipulation, which is now not quite clear and differs in the works of different 
scientists. Secondly, we can build the universal classification of strategies and techniques of 
speech countermanipulation. And finally, it will help to develop rhetorical literacy of the 
Russian language speakers. 

The analysis of literature shows us that there is a terminological disparate in the names 
of the action that is contrary to speech manipulation: “defense against manipulation” (A. 
Edmüller, T. Wilhelm), “psychological science of self-defense”, “opposition to influence” 
(E. Sidorenko), “amortization” (M. Litvak), ‘verbal self-defense” (L. Glass), “defense against 
persuasion” (R. Levin), “neutralization of manipulation” (V. Pankratov, A. Osipova), 
“countermanipulation” (I. Nazare-Aga, V. Sheinov). We consider that the best name for that 
kind of action is “countermanipulation” as it smoothly fits with the system of terms, defining 
types of influence, such as “suggestion” and “countersuggestion” (B. Porshnev, N. 
Subbotina), “argumentation” and “counterargumentation” (E. Sidorenko). 

Under the term of speech countermanipulation we understand the type of speech 
influence, which constitutes in using speech strategies, tactics and techniques, aimed to 
defend against manipulation as a covert influence, performed mainly with the help of speech 
and intended to change the cognitive and behaviour activity of the recipient without his or 
her conscious consent.   

In this article we list some of the problems raised by the lack of linguistic study of 
speech countermanipulation. 

We already mentioned above the terminological disparate in the names of the action 
that is contrary to speech manipulation. Beyond that we can also mark the disparate in 
superordinate terms defining the actions that are contrary to speech manipulation. 
Psychologists use different terms such as “technique”, “tactics”, “method”, “strategy” of 
countermanipulation without any explanation why they use them for this or that speech 
action. For example, the phenomenon of the multiple repetition of a phrase (so called 
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“broken record”) is qualified either as a “method”( I. Nazare-Aga), or as a “technique” (A. 
Edmüller, T. Wilhelm); “ignoring” can be called either as a “technique”(A. Edmüller, T. 
Wilhelm), or as a “strategy” (A. Osipova); constructive criticism can either have no 
superordinate term in the works of some researchers (I. Nazare-Aga), or be considered as a 
“technique” (E. Sidorenko). “Departure” as a contact breaking is considered to be either a 
“strategy” (A.Osipova) or a kind of “technique” of amphiboly (E. Sidorenko). Statements 
aimed at revealing the purpose of manipulator are called differently: either as a “strategy (A. 
Osipova), or “tactics” (N. Nepryakhin) or kind of “technique of informational dialogue” (E. 
Sidorenko). It is apparently connected with the fact that the researches do not aim at 
systemizing the terms in this field, they present the material for the wide audience in the form 
of recommendations or tips. For example, the “vagueness technique” described by I. Nazare-
Aga does not have any clear definition, the author gives us its descriptive characteristics: 
“This technique uses the method of vague and superficial communication and consists in the 
fact that you do not make any commitments”[3]. 

In the works of countermanipulation study the authors suggest different names for 
defining strategies or tactics of defense against manipulation, along with this there is a 
disparate in the names of the same-type phenomena. For example, tactics “breaking of the 
scenario” (N. Nepryakhin) is the same thing as strategy “unpredictability” (A. Osipova); 
tactics “revealing the manipulation” (N. Nepryakhin) is also called “the way out” (A. 
Edmüller, T. Wilhelm) and method “trick exposure” (A. Osipova), the fact that they are the 
same phenomena as such can be seen in their definitions which say that the task of this action 
is to blankly interrupt the conversation and straight touch on an issue of manipulation; tactics 
“revealing the purpose of manipulation” and strategy “revealing the intentions of 
manipulation” are the same phenomena, though the interrelation between the terms 
“purpose” and “intention” are not reviewed – though some authors differentiate these terms 
(E. Klyuev). 

The linguistic study of speech countermanipulation will help to organize and unify its 
nomenclature, make the classification of the countermanipulative speech strategies and 
tactics as exemplified in fiction, enrich the theory of speech acts culture and the theory of 
speech influence. Systemized information about speech countermanipulation will encourage 
the education of rhetorically literate Russian language speakers. 

 
References 

 
1. Edmüller A., Wilhelm T. The techniques of manipulation: recognition and 

counterstand / per. s nem. M.E.Ryosh. M.: SmartBuk, 2011. 131 p. 
2. Klyuev E.V. Speech communication M.: Ripol Klassik, 2002. 320 p. 
3. Nazare-Aga I. They are playing on your feelings! Psychological defense 

against manipulators. SPb.: Piter, 2014. 272 p. 
4. Nepryakhin N. Counterstand to manipulations and tricks. [Electronic resourse] 

Second episode // YouTube.  (Available at: http://www.youtube.com/watch?v=t0lifQIaP8s). 
5. Osipova А.А. How to resist manipulation. Audiobook; reading of Sergei 

Kirsanov. M.: Studia ARDIS. 2010. 
6. Sidorenko E.V. Training of influence and counterinfluence. SPb.: Rech', 2001. 

256 p. 
 

 

44



УДК 535.8; 544.77.03 
 

APPLICATION OF ALTERNATIVE PLASMONIC MATERIALS IN CHAINS OF 
SPHERICAL AND SPHEROIDAL NANOPARTICLES 

Rasskazov I. L., Zakomirnyi V. I. 
Scientific supervisors:KarpovS. V. and PolyutovS. P. 

Siberian federal university, Laboratory for nonlinear optics and spectroscopy 
 

Linear or curved chains of metallic nanoparticles (plasmonic chains) and two-
dimensional periodic arrangements of nanoparticles have attracted significant recent attention, 
mainly, in conjunction with spectroscopic and sensing applications [1,2]. The useful feature 
of the physical objects mentioned above is their capacity to support very narrow non-
Lorentzian resonances that are not broadened by Ohmic losses but very sensitive to the 
chemical environment. 

Propagation of surface plasmonpolaritons (SPPs) in plasmonic chains is currently a 
mature research subject. Waveguiding applications of plasmonic chains have also been 
considered in the literature [3-5].This interest is motivated by the potential application of such 
chainsas subwavelengthplasmonic waveguides.In vast majority of works, chains from classic 
plasmonic materials such as gold or silver have been studied. However recently [6,7] it was 
shown that unconventional metal-like materials can be promising for plasmonic 
applications.Special attention in these studies is paid for alternative plasmonic materials such 
as titanium nitride (TiN) and zirconium nitride (ZrN). 

Therefore, in this paper, we study the propagation of SPPs in chains composed of 
spheroidal particles of various shapes and from various materials including conventional 
silver and alternative metal nitrides. 

Let us consider a linear chain of N  identical nanoparticles located at points ny nh= , 
where h  is center-to-center distance (see Figure 1) and 1,2, ,n N=  . In the presence of 
external field nE , each nanoparticle is characterized by the dipole moment nd  which is 
coupled to the external field and to other dipole moments md . Modeling is performed within 
the framework of the coupled dipole approximation: 
 

 n n nm m
n m

Gα
≠

 = +  
∑d E d , (1) 

 
where nmG are corresponding elements of free-space Greens’ tensor for the electromagnetic 
field [4] and α  is the polarizability of nanoparticle. Expressions for α are well known for 
nanospheres and nanospheroids and can be easily found elsewhere [3-5]. We used Drude 
model to describe dielectric permittivities of Ag, TiN and ZrN (see Refs. [6,7] for details). 

We study linear chains of 100N =  nanoparticles with three different shapes (see 
Figure1): spheres, prolate (cigar-shape) and oblate (pancake-shape) spheroids. The shorter 
semiaxesb are assumed to be parallel to the chain and aligned with Y axis in all cases. The 
longersemiaxes a are always orthogonal to Y axis. Thus, in all cases the aspect ratio / 1b a ≤  
(equality takes place for spheres).We will refer to the parallel polarization of SPPs in the case 
of exciting field being parallel to the axis of the chain– n OYE  ; and to the orthogonal 
polarization in the case of n OZE  . All chains are assumed to be in vacuum with dielectric 
permittivity equals to unity. The chains is assumed to be illuminated at the first particle 1n = , 
thus ,1n nδ=E A , where A  is the amplitude of external field and ,1nδ  is the Kroenekers’ delta. 
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Figure 1. Schematic view of chains: a) spheres; b) prolate spheroids; c) oblate spheroids. 

 

 
 

Figure 2. Dispersion relations of linear chains from N=100 nanoparticles with different 
shapes and from different materials. Calculations are performed for different values of 

shorter semiaxes b and for fixed value of aspect ratio b/a=0.3 in case of spheroids. 
 
Let us start with the dispersion relation, which gives the dependence of the frequency 

of an SPP, ω , on its Bloch wave number, q . The dispersion equation (see eq.9 in Ref. [5]) is, 
generally, complex. One can consider different restrictions of the solution, e.g., by restricting 
ω to the real axis and seeking complex-valued q , or vice versa, and the two approaches can 
yield substantially different curves. However, these results converge to the same purely real 
curve for zero loss metal outside of the light cone. Real dispersion curves of this type can be 
used to analyze qualitatively the propagation of Gaussian wave packets in realistic chains as it 
was shown in Ref. [5]. Therefore, we will adopt this approach to compute the dispersion 
curves. We emphasize, that all other computations will be performed with full account of 
losses. 

The eigenmodes of linear chains are calculated accordingto work [5]. Dispersion 
relations are shown in Figure 2. It can be seen that in case of spherical nanoparticles, 
dispersion curves are almost the same for chains from Ag and ZrN nanoparticles for each 
value of radius b. However chains from TiN have sufficiently shifted dispersion curves.For 
prolate and oblate spheroids one can see the same tendencies: chains from ZrN reveal almost 
the same waveguiding properties as chains from Ag, whereas using of TiN lead to a 
considerable shift of dispersion curves to low frequencies. 

Let us turn to the propagation of SPPsin linear chains. We will consider normalized 
values of dipole moment at the end of the plasmonic chains. Thus we will refer to the spectral 
dependence of 100 1/d d  as to the transmission spectra of the chain.  

First, consider chains from spherical nanoparticles. Figure 3 shows transmission 
spectra for parallel and orthogonal polarization of SPP for chains of relativelysmall ( 10b =
nm) and large ( 50b = nm) nanospheres. It can be easily seen that using of metal nitrides in 
chains of small nanoparticles leads to decreasing of 100 1/d d  for all wavelengths.However for 

50b = nm, there two pronounced peaks for TiNand ZrN for both polarizations at 413λ = nm 
and 368λ = nm for parallel and at 474λ = nm and 445λ = nm for orthogonal polarization, 
correspondingly. In these cases the values of 100 1/d d are larger than forAg chains. 
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Figure 3. Transmission spectra of linear chains from N=100 spherical nanoparticles with 
different values of radius b and for different polarizations of external field: parallel (left) 

and orthogonal (right). 
 
Next, Figure 4 shows transmission spectra of chains from different types of spheroids 

with fixed aspect ratio / 0.3b a =  and different values of shorter semiaxesb  for orthogonal 
polarization oаSPPs. Again, it can be seen that alternative plasmonic materials do not improve 
waveguiding properties for small nanoparticles. However for large spheroids (with 30b = nm) 
there are several peaks with high values of 100 1/d d  for TiN chains, namely at 243λ = nm and 

650λ = nm for prolate spheroids and 225λ = nm, 281λ = nm, 657λ = nm and 876λ =
nmfor oblate spheroids. It should be noticed that using of zirconium nitride in chains of 
spheroids does not sufficiently improve transmission properties compared to similar silver 
chains. 

Therefore, we have studied dispersion and transmission properties of linear plasmonic 
chains from spherical and non-spherical nanoparticles from silver, zirconium nitride and 
titanium nitride. It was shown that utilizing of alternative plasmonic materials in plasmonic 
chains can improve theirwaveguiding properties in the case of relatively large nanoparticles in 
near infrared wavelength region compared to conventional Ag nanowaveguides. 
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Figure 4.Transmission spectra of linear chains from N=100 prolate (top) and oblate 
(bottom) spheroidal nanoparticles with different values of short semiaxisb and for 

orthogonal polarization of external field. Calculations are performed for fixed value of 
aspect ratio b/a=0.3. 
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Currently, many scientists are conducting studies of atmospheric vertical profile 
parameters due to the construction of new Russian spaceport "East". In addition, interest in 
the use of radar in meteorology and aviation has grown significantly. There are many remote 
sensing instruments operating in the boundary layer of the atmosphere, while great 
importance are devices operating at stratospheric and mesospheric heights. Vertical profiling 
radar providing measurements of atmospheric parameters at an altitude of 100 km is being 
developed in the Russian Federation for the first time. 

The antenna system is an essential element of any radar in addition to the transmitter 
and receiver. A review of existing foreign analogues of vertical profiling radars that measure 
atmospheric parameters at high altitudes showed that for these purposes active antenna arrays 
are usually used. This article presents the results of main parameters calculation of 
transceiving three-element Yagi antennas and array consisting of four Yagi antennas with 
circular and linear polarization. 

The authors have been tasked to design an antenna array with linear and circular 
polarization and also to calculate the size of antenna elements and the distance between them, 
taking into account the maximum gain and predetermined input impedance. The following 
parameters have been set for design of three-element Yagi antennas: the frequency range 40 - 
60 MHz, bandwidth 8 MHz, antenna input resistance Rin ≈ 50 ohms, standing wave ratio КSWR 
≤ 1,25. Standing wave ratio is the ratio of largest value of electric and magnetic fields 
amplitude in transmission line to its lowest value in accordance with the 
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dir
SWR P

P
P
P

U
UK −+== 11

min

max . Standing wave ratio (SWR) is a measure of loads 

impedance matching to the characteristic impedance of a transmission line. Therefore it is 
very important to ensure that the SWR was as close as possible to 1, when antenna cable with 
50-ohm input resistance is connected to 50 ohms antenna consequently. Frequency of 53 MHz 
is selected as the pilot which corresponds to wavelength equal to 

mm
f
с

p

5660
53000000
300000000

===λ  where с – free-space wave velocity, pf  – pilot frequency.  

K. Rothammel outlined that preliminary antenna sizes were determined using general 
principles for calculating of active and passive components lengths as well as the distances 
between them [1]. It is known that three-element antenna input impedance can vary over wide 
range. It depends on both distance between the passive elements and their length [2]. 

The authors carried out antenna input impedance optimization, taking into account the 
little-known dependence, according to which antenna input resistance increases when the 
distance between of director and vibrator narrows and reflector move away simultaneous. 
Table 1 shows the dimensions of the antenna before and after optimization. 

Circular polarization of the emitted electromagnetic waves can be obtained by means 
of Yagi antennas system. This system consists of two identical electrical and mechanical Yagi 
antennas which are to be arranged perpendicular to each other and excited with a phase shift 
90° [2]. Computer modeling of the antenna is made by MMANA software [3]. Using the 

49

http://www.multitran.ru/c/m.exe?t=1483125_1_2&s1=%F1%EA%EE%F0%EE%F1%F2%FC%20%E2%EE%EB%ED%FB%20%E2%20%F1%E2%EE%E1%EE%E4%ED%EE%EC%20%EF%F0%EE%F1%F2%F0%E0%ED%F1%F2%E2%E5
http://www.multitran.ru/c/m.exe?t=493799_1_2&s1=%F7%E0%F1%F2%EE%F2%E0%20%EF%E8%EB%EE%F2-%F1%E8%E3%ED%E0%EB%E0


measured data and calculated parameters such as input impedance, the standing wave ratio 
and gain Yagi antenna has been modeled. 

 
Table 1 - Dimensions of antenna elements and distance between them 

Name of antenna element Size of antenna element Size after optimization 
Reflector - Vibrator distance, vrr − , mm 84915,0 =λ  123021,0 =λ  
Director - Vibrator distance, vdr − , mm 79214,0 =λ  830146,0 =λ  
Director length, dl , mm 260346,0 =λ  232641,0 =λ  
Vibrator length, vl , mm 271748,0 =λ  266047,0 =λ  
Reflector length, rl , mm 28305,0 =λ  277449,0 =λ  

 
Figure 1 shows diagram of three-element Yagi antennas with linear and circular 

polarization as an active element that uses folded dipole. 
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Fig. 1 - Diagram of the three-element Yagi antennas with 
a) linear polarization, b) circular polarization. 

 
Figure 2 shows how the antenna input impedance dependence on the frequency. Also, 

figure 2 shows that the center frequency of antenna input impedance is active and equals to 
50.6 ohms, thus, the resulting standing wave ratio of voltage at the same 53 MHz frequency is 
equal to 1.01 (Figure 3). 
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The dependence of the standing wave ratio of the frequency shown in Figure 3, is not 
greater than 1.25 in accordance with required parameters of the designed antenna system. 
Figures 4 and 5 show the antenna pattern with circular polarization. Figures 6 and 7 show 
antenna array pattern consisting of four such antennas. Line 1 indicates horizontal-coverage 
diagram, and line 2 - vertical-coverage diagram in figures 4 and 6.  

 

1 2

  
Fig. 4 - The radiation pattern of antenna 

with circular polarization 
Fig. 5 - The sum radiation pattern of 

antenna with circular polarization 

1
2

  
Fig. 6 - The radiation pattern  Fig. 7 – The sum radiation pattern 
 
The task of designing an antenna array for vertical profiling radar is accomplished 

correctly. Computer simulation results confirm validity of the elements lengths calculation 
and the distances between them, given the maximum gain and predetermined input 
impedance. It should be noted that developed receiving and transmitting antenna array, 
consisting of four Yagi antennas with linear and circular polarization will be used during the 
experimental investigations of the vertical remote sensing of the atmosphere. 
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The phenomenon of the economic-organizational interaction of large and small 

business has the special importance in the agrarian sphere. It is caused by great value of 
agrarian sector. The segment of small business is traditionally great in this sector. Though the 
risks of existence and the development of economy peculiar to market in general and to 
agrarian sector in particular, demand from participants of the search market and use of various 
forms of cooperation, including large and small business should be noted. 

However, theoretically, obvious benefits of similar interaction face many 
complications in practical implementing. Moreover, these complications have various bases. 
Among them are organizational plan problems (legislative, procedural, registration, etc.), 
typical for any large socio-economic phenomenon. It should, however, point to the fact that in  
Russian Federation we can point to the existence of additional difficulties in the 
implementation of such an interaction related to the fact that the economy of the country still 
cannot be called market entirely.  

Thus, studying of economic-organizational interaction of large and small business in 
agro-industrial complex is one of the aspects of economic life demanding fixed studying. 
Moreover, the researchers note1 a certain lack of theoretical developments in the field of 
determining the subjects of the entrepreneurial process in the agricultural sector, creating 
conditions for their successful activities and formation of relationships. So, works of many 
Russian and foreign researchers are devoted to the general research problems of specific 
interaction of small and large business. At the same time, recent studies in the field of large 
and small business paid little attention to the functioning various business organizations in 
specific industries.2 The general results of interaction of small, average and large enterprise 
structures are poor analyzed. On the basis of this it is possible to draw a conclusion that the 
question of improvement interaction between large and small businesses through the 
optimization of organization-economic integrated models remains poorly studied. 

First of all, we will consider the nature of economic- organizational interaction of 
large and small business. Primary it is necessary to consider the term "relationship" which is 
considered not only as management of all resources for the purpose of achievement a certain 
reaction of the market participants (the conclusion of transactions, joint transaction, receiving 
and distribution of profits), but also as creation, maintenance, development and end of the 
relations with market subjects. In other words, relationship can exist without interaction. 

Relationship forms interaction, promotes formation and development of processes of 
all views with participation of market subjects and direct their future behavior. The nature of 
economic-organizational interaction of large and small business reveals a certain system of 
elements of four types: 

1 Ulanova O. N. (2013) Optimization of interaction in large and small business in the innovative environment. 
Moscow: Russian academy of business, 4 
 
2 Ulanova O. N. (2012) Modernization as tool and factor of ensuring stability of branches of a national economy 
Topical issues of innovative economy. No. 3 56-62 
 

52



1. as a form of work - via the process used at the same time to produce the same group 
of one kind of goods,  

2. as institute of the public relations - via people's cooperation, the organizations, 
states in any kind of activity for achievement of common goals, realization of common 
interests,  

3. as a form of social production - via stable relations of the economic units uniting the 
joint solution of problems of economic character and 

4. as a form of ownership of the means of production - by defining the relationship and 
interdependence between the elements of the economic structure. 

Table 1 - The classification of economic-organizational interaction between large and 
small business. 

Criterion of classification Types of economic-organizational 
interaction between large and small business 

1. Scope of activity Production 
Consumer      attendant 

Distribution 
Processing 

Credit 
Insurance 
Shopping 

Procurement 
Information-consultative 

2. Direction 1)Horizontal 
2)vertical 

3. Subjects comprehension With participation: 
1. Large enterprises and banks 
2. Peasant (farmer) farms 
3. Private farms and households 
4. Mixed type 

4. Method for forming 1. On the basis of the reorganized and   
reformed farms 
            2. Newly formed    

by individuals 
individuals and legal     

 entities 
legal entities 

5. Sources of property created:  
1. on the basis of own funds use 
2. with attraction of borrowed funds 

6. Commercial area 1. Commercial Production 
2. Noncommercial Consumer 

7. Production direction and level  
specialization 

1. Industry Plant cultivation 
By the type of products: 

livestock 
mixed type 

2. Functional Servicing 
By the type of activities: 

Utilities 
mixed type 
3. Complex 
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8. Level of specialization 1. Highly specialized  
2. Specialized 
3. Unspecialized 

9. Way of functioning 1. Independently working 
2. Intereconomic 
3. Intra cluster 

 
The offered classification is intended for typing and modeling of interaction in large 

and small business, definition of the differentiated strategy of their development and measures 
of the regulating influence, defining the most effective communications. It allows to show: 

- institutional interests - through realization of a state policy in the field of agricultural 
development, formation of a sustainable development of rural territories, optimization of 
system of interindustry relationship, increase in tax assignments, effective investment policy; 

- economic interests - through the labor productivity growth, rationalization of system 
of strategic planning, reproduction of material base, formation of the effective price 
mechanism, material work incentives; 

- land interests - through the land concentration from the effective owner, preservation 
of large land massifs, restoration of fertility lands, ecologically safe processing of the soil; 

- property interests - through a combination of a private property with the state form of 
its use by large businessmen (share); 

- production interests - through the modernization of the means of production, 
ensuring coordination of business activity, satisfaction the needs of the market for high-
quality ecologically safe production and services, overcoming the monopolism from large 
trade enterprises and the organizations; 

- social interests - through democratic character of management, an employment 
guarantee, creating favorable conditions for reproduction of manpower, additional 
workplaces. 
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Power transformers are considered to be one of the major factors whichinfluence 

reliability of power supply to consumers. Therefore, transformer management is one of the 
most important equipment asset managements in apower system. However, the majority of 
transformers have been installed 30 and even more years ago.Therefore, the global task of 
utilities and electric power industry is to manage and prolong their service ability. Age 
increases risks of unexpected failures and outages, which can be catastrophic in many cases. 
Metwally (2011) established that 50% of transformer failures occur at the age of 50 years. [1] 

To prolonga transformer service utilities use different maintenance strategies. One 
common way to classify maintenance strategies is to take into considerationthe system’s 
condition and importance. Figure 1presents an overview of this classification. [2] 

 
Figure 1 - Classification of maintenance strategies[2] 

The application of each maintenance strategy requires reliable methods to determine 
the transformer condition. The most easily accessible and effective way is to use transformer 
oil as the diagnostic medium. It is the insulation systemundergoes the greatest changes during 
the transformer service (aging), that is whytransformer oil contains about 70% of the available 
diagnostic information.[3] 

One of the reliable complex methods for online diagnostics is the acoustic emission 
(AE) method, which is widely applied to the oil-immersed power transformer partial 
discharge diagnostics. 

This paper describes the measurement of acoustic signals generated by impurities 
(water, cellulose, gas phase) in transformer oil and analyses their frequency spectrum to 
acquire the information about the transformer oil condition as an indicator of the transformer 
state. 

The measurement unit include a tank filled with oil of T-750 and T-1500 brands,and 
two electro-mechanical (piezoelectric) transducers, an AE signal generator, a PC with 
software. The principal scheme of acoustic signal processing is shown in Figure 2. 
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Fig. 2 - Principal scheme of acoustic signal processing: 

1 frequency generator; 2 piezoelectric transducers (emitter),3 measuring system 
Both the quantity of impurities in oil samples and generator frequency were 

considered to be the independent variables whereas the sound wave power value was 
adependent variable. 

To check the AE method sensitivity,first, a comparativeanalysis of new and aged 
transformer oils was performed. The acoustic signals of both oils were studied over 1-10 kHz 
frequency range at room temperature (25°C). Sound wave power vs. frequency diagram is 
shown inFigure 3.  

 
Fig. 3 - Response characteristics of new and aged transformer oils: 

1 - new transformer oil, 2 - aged transformer oil 
It is evident from Figure 3 that impurities content in transformer oil had an impact on 

the sound wave power, which we considered as an indicator of the transformer oil condition. 
To determine the effect of water, cellulose, gas on the transformer oil condition, we 

added some impurities to differentiate new oil samples and obtained values using the Fisher's 
test. So the above mentioned test helped to determine that water and cellulose impact 
significantly on the transformer oil condition, in contrast to gas phase. As the AE method was 
not effective in gas, I suppose it could be one of the future work directions. 

The sound waves of the following frequencies: 1 kHz, 1,6 kHz, 5 kHz applying the 
regression procedure were studiedto obtain a correlation between the sound wave power 
values and cellulose content in oil. The average value of correlation coefficients was only 
0,4therefore the obtained data did not enable us to find a correlation. 

To obtain a correlation between the sound wave power and water content in oil the2 
kHz, 5 kHz, 8 kHz frequencies were studied The correlation coefficient value was 0,9, 
consequently, the dependence between the sound wave power and water content over the 
range from 0 to 0,335% was established as linear (see Fig. 4). [4] 

A number of electrical, mechanical and chemical techniques fortransformer 
diagnostics is available only for off-line periodic inspections, andrequires much time, incurs 
financial and manpowercosts.The acoustic emission (AE) method is a complex online 
diagnostics technique to identify evolving failures in the transformer using data concerning oil 
condition. [5] 
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a)                                                                  b) 

 
c) 

Fig. 4 - Comparison of modal and experimental curves of water content for 2kHz (a), 
5kHz (b),8kHz (c) frequencies: 

1 - modal dependence; 2 - experimental dependence 
The advantages of the AE method are connected with the application of the same 

equipment to determine several transformer oil characteristics; its simplicity and cheapness, 
and the fact that it is less time-consuming compared to other methods. 

In conclusion it is important to emphasize, that we can obtain the acoustic signal 
generated by the presence of impurities in transformer oil and determine the impurities 
influence. Our results may contribute to the improvement oftransformer diagnostics reliability 
by accumulating and analyzing data. [6] 
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Metal nanoparticles attract significantattention due topromising opportunities of their 
applications.Biomedicine is one of the most important among them. There are techniques in 
which metal nanoparticles are used for cancer therapy.The idea is that the metal nanoparticles 
coated with surface-active substances (e.g.aptamers) rush to damagedcells. Then, pulsed laser 
radiation heats the nanoparticles to high temperatures. Nanoparticles burn cell membranes and 
destroy cancer cells. There are two ways to optimize this method and to increase its 
efficiency. The first is to increase the intensity of the laser pulses; the second is to increase the 
absorption efficiency of nanoparticles. Obviously, the first approach is associated with high 
risk: the powerful laser radiation may badly affect the healthy cells. The second appears to be 
the safest method. That is why in this paper we consider and improve the methodology of 
finding maximum absorption of gold nanoparticles. 

Gold is considered as the best material for biomedical applications due to its 
biocompatibility.However, maximum absorptionpick of goldnanoparticlescorresponds to500-
600nm wavelengths. However,absorption of hemoglobin is highat these wavelengths. The 
absorption maximum of gold nanoparticles can be shifted by changing their geometry, for 
example, one can use nanospheroids or nanorodsinstead of spherical particles. Another way is 
to utilize non-homogeneous particles. In this workwe will consider Au core-shell structures 
with core of different materials: well-known Siand SiO2and new promising plasmonic 
materials. Under new plasmonicmaterials,we understand aluminum doped zinc oxide(AZO), 
indium doped titanium oxide(ITO) and gallium doped zinc oxide (GZO). Currently,these 
materials attract increased attention[1]. 

We use model proposed by Stout et.al for searching the ideal absorptionof spherical 
nanoparticle [2]. This model allows calculating the size of the particles, which satisfy the 
condition of the ideal absorption: 

 

 2
,

2 1
8n a
nσ λ
π
+

= . (1) 

 
Here ,n aσ  is the absorption of cross-section;n is the excitation mode( 1n = for thedipole); λ is 
the wavelength of incident radiation.Under ideal absorption condition, the particle absorbs all 
the energy of incident light. The dielectric constant of such particles can be found by the 
formula: 
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where 1.4303a π= ; 0.87335b π= ; 2 /h Rρ π ε λ=  is the size parameter; hε is the dielectric 
constant of environment, Ris theparticle radius, λ is the free spacewavelength. 
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The calculation of the dielectric constant for multilayered particle is associated with 
certain difficulties. Khlebtsovs`modeldescribes the equivalent permittivity of 
multilayeredspherical particles in environment [3]. 

 

 
Fig.1-Сore-shellstructureandtheequivalenthomogeneousparticle. 

 
The idea is toreplace a multilayered particle with a homogeneous particle (see 

Fig.1)withthe same polarizability and withcertain equivalent dielectric constant avε : 
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where 12 c sh c sh( ) ( 2 )α ε ε ε ε= − + ; ( )3

12 cf R R=  is the filling factor.This recursion formula 
can be used for a greater number of layers. 

Therefore the particles with the ideal absorption must satisfy the condition 
eff avε ε=

.Then we can obtain a simple expression for the filling factor: 
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The formula represents the dependence of the filling factor from the size parameter. If we 
know the dielectric constants of shell and core, we can choose a filling factorand size of 
theparticle, which absorbs the maximum energy. 

Dimensional characteristics of the gold nano-shells with ideal absorption are shown in 
table 1. 

 
Core 

material 
λ=750nm λ=900nm λ=1064nm 

Rc, nm R, nm Rc, nm R, nm Rc, nm R, nm 
Si 34 41 44 49 57 62 

SiO2 33 39 42 47 55 59 
AZO 34 41 45 50 57 61 
GZO 35 42 47 52 62 65 
ITO 36 43 47 53 63 67 
ZnO 34 42 44 50 58 63 
Table.1 -Dimensional characteristics of the gold nano shells with cores of different 

materialswith ideal absorption. 
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It was found that the sizes of gold shells for such particles do not exceed 10nm. 
Therefore, the calculations should take into account the quantum size effects[4]. This alters 
thedielectric constant of Aunanoshell: 

 

 
2 2

sh sh 2 2
bulk fin

p p

i i
ω ω

ε ε
ω γ ω ω γ ω

→ + −
+ +

, (5) 

 
where bulkγ and finγ  are relaxation constants for macro- and microsamples, respectively. 

Then dimensional characteristics have been recalculated.New values are represented in 
Table 2. 

 
Corematerial λ=750nm λ=900nm λ=1064nm 

Rc, nm R, nm Rc, nm R, nm Rc, nm R, nm 
Si 42 53 59 67 77 85 

SiO2 43 52 59 66 78 84 
AZO 43 53 58 67 78 84 
GZO 44 53 61 68 81 86 
ITO 44 54 60 68 80 87 
ZnO 42 53 58 68 78 86 
Table.2 -Dimensional characteristics of the gold nano shells with cores of different 

materialswith ideal absorptioninto account the quantum size effects. 
 
Absorption spectra for configuration with silica coreare shownin Fig.2, where

2/a aQ Rσ π=  is the absorption efficiency. 
 

 
Fig.2- Absorption spectra for the core-shell configuration with the core of the Si at 

wavelengths 750, 900 and 1064 nm.Solid linefor calculations excluding the quantum size 
effects and dottedline for calculations taking into account quantum size effects. 
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We see that the account of quantum size effects reduces the absorption efficiency by 
1.3-1.5 times andincreasesparticle size by 10-15nm. Further calculations showthe curves of 
the absorption spectra for nanoshells with core of different materials. 

 

 
Fig.3- Absorption spectra for configurations with the core of the AZO, ITO and 

SiO2, for wavelengths of 750nm, 900nm and 1064nm. 
 
Absorption spectra were calculated for those wavelengths which can generate real 

lasers. Alexandrite laser with a wavelength of 750nm is used in medicinebut it's too 
expensive. For this reason, calculations are performed for the wavelength of the 
semiconductor laser – 900nm and the neodymium 1064nm. 

Fig.3 shows that the particles with core of the AZOhave the same absorption 
efficiency as particles with a silicon core. This means that new plasmonic materials can be 
used forbiomedicine as well as silicon orsilicon dioxide. It is clear, that the intensity of the 
maximum absorption decreases with increasing wavelength.This is due to increasingof 
particle size. 

In conclusion, it should be noted that the method of searching forideal absorption 
conditions of gold nanoshells was first applied to biomedicine. With this method we can 
select definite sizes of nanoparticles with the ideal absorption. Taking into account the 
quantum size effects in methods of finding the ideal absorption play a key role in finding the 
dimensional characteristics of nanoshells for biomedicine.Obtained results show that the new 
plasmonic materials can be used as well as the well-known materials such as silicon and 
silicon dioxide. 
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