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SECTION I. Physical sciences 
 

 

Kokshina A.V.
1
, Kochakov V.D.

2
, Smirnov A.V.

3
 

1
postgraduate student of the Department of Applied Physics and Nanotechnology; 

2
candidate of engineering sciences, professor;  

3
engineer  

The Federal State Educational Establishment of Higher Professional Education 

çThe Chuvash state university named after I. N. Ulyanovè 

 

THE EFFECTS OF LINEA R CHAIN CARBON ON CD O THIN FILMS 

PROPERTIES
1
 

 

One of the most significant lines of scientific research is forming 

photosensitive nanostructures with high optical clarity and low resistivity. The 

reason for this is the possibility of practical application of the compounds as 

photoconductive cells, various sensors, solar cells and transparent conducting 

coatings. In this respect metal oxides thin films, particularly CdO films which have 

unique properties such us high transparency in the visible regions and high 

conductivity, are of outstanding interest. 

CdO is an ɸIIɺVI semiconductor with the band gap of 2.1ī3.3 eV, generally 

with n-type conductivity. It is used in photodiodes, solar batteries, phototransistors 

and gas sensors [1]. 

Linear chain carbon films create a two-dimensional-ordered structure 

consisting of carbon chains banded by sp1-hybridization. Linear chain carbon is 

synthesized using the ion-plasma method in the form of a film, the model of which 

is presented in Fig.1. Carbon chains are oriented vertical to the substrate surface 

and are organized in a close-packed hexagonal lattice. The films have one-

dimensional conductivity along carbon chains and, according to our research, 

enhance electrooptical properties of many alloys and elements. At the moment the 

question of interaction between sp1-carbon (linear chain carbon) and various non-

carbide-forming (i.e. not forming chemical compounds with carbon) metals and 

oxides is understudied [3]. 

Cadmium oxide films were obtained by method of thermal oxidation which 

does not require any special conditions and much time to product an oxide film. In 

order to select optimum conditions for CdO thin film synthesis Cd films were 

applied on a silicon or glass substrate by evaporation. Then the films were annealed 

                                                             

1 The research has been carried out as a part of the scholarship of the President of the 

Russian Federation for young scientists and postgraduate students ʉʇ-2698.2015.1. 
 

http://www.multitran.ru/c/m.exe?t=5808754_1_2&s1=%F1%E5%F0%ED%E8%F1%F2%EE-%F1%E2%E8%ED%F6%EE%E2%EE%E5%20%F4%EE%F2%EE%F1%EE%EF%F0%EE%F2%E8%E2%EB%E5%ED%E8%E5
http://www.multitran.ru/c/m.exe?t=488413_1_2&s1=p-i-n-%F4%EE%F2%EE%E4%E8%EE%E4
http://www.multitran.ru/c/m.exe?t=1566842_1_2&s1=%EF%EB%EE%F1%EA%EE%F1%F2%ED%EE%E9%20%F4%EE%F2%EE%F2%F0%E0%ED%E7%E8%F1%F2%EE%F0%20%F1%20p-n-%EF%E5%F0%E5%F5%EE%E4%E0%EC%E8
http://www.multitran.ru/c/m.exe?t=5837283_1_2&s1=%E4%E2%F3%EC%E5%F0%ED%EE-%F3%EF%EE%F0%FF%E4%EE%F7%E5%ED%ED%E0%FF%20%F1%F2%F0%F3%EA%F2%F3%F0%E0
http://www.multitran.ru/c/m.exe?t=5799194_1_2&s1=%E3%E8%E1%F0%E8%E4%E8%E7%E0%F6%E8%FF%20%F4%EB%F3%EE%F0%E5%F1%F6%E5%ED%F6%E8%E8
http://www.multitran.ru/c/m.exe?t=2913029_1_2&s1=%E3%E5%EA%F1%E0%E3%EE%ED%E0%EB%FC%ED%E0%FF%20%EF%EB%EE%F2%ED%EE%F3%EF%E0%EA%EE%E2%E0%ED%ED%E0%FF%20%F0%E5%F8%B8%F2%EA%E0
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in air in a vacuum furnace ʄʀʄʇ-ɺʄ at different temperatures (from 250 to 400 

degrees Celsius) and for different time intervals (20-40 min). CdO-linear chain 

carbon thin film system was produced by applying on a CdO film a linear chain 

carbon film in thickness of 100-200 nm using the ion-plasma method, after which 

the obtained system was annealed. 

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

 

For investigation of CdO thin films structural properties the Raman 

spectroscopy method was used (the research was carried out on a micro-Raman 

spectrometer  Horiba Jobin Yvon T64000; excitation wavelength of 514 nm) [2]. 

Fig. 2 gives the Raman spectra of CdO samples annealed at the temperature 

of 350 
0
ʉ for 20 or 40 minutes. Comparison of the spectra with the spectra from the 

work [6] shows the coincidence of the results obtained. Fig. 3 displays the topology 

of the film surface being studied which was annealed at the temperature of 350 
0
ʉ 

for 30 minutes. 

 
       a                                       b 

Fig. 2. a) The Raman spectra of CdO samples (annealing at 350 
0
ʉ): obr1 - for 20 min, 

obr2 ï for 40 min; b) The Raman spectra of CdO samples from [6] 

http://www.multitran.ru/c/m.exe?t=4750281_1_2&s1=%E3%F0%E0%E4%F3%F1%EE%E2%20%EF%EE%20%D6%E5%EB%FC%F1%E8%FE
http://www.multitran.ru/c/m.exe?t=3265077_1_2&s1=%F1%EF%E5%EA%F2%F0%EE%F1%EA%EE%EF%E8%FF%20%EA%EE%EC%E1%E8%ED%E0%F6%E8%EE%ED%ED%EE%E3%EE%20%F0%E0%F1%F1%E5%FF%ED%E8%FF%20%F1%E2%E5%F2%E0
http://www.multitran.ru/c/m.exe?t=3265077_1_2&s1=%F1%EF%E5%EA%F2%F0%EE%F1%EA%EE%EF%E8%FF%20%EA%EE%EC%E1%E8%ED%E0%F6%E8%EE%ED%ED%EE%E3%EE%20%F0%E0%F1%F1%E5%FF%ED%E8%FF%20%F1%E2%E5%F2%E0
http://www.multitran.ru/c/m.exe?t=5826539_1_2&s1=%F1%EF%E5%EA%F2%F0%EE%EC%E5%F2%F0%20%EA%EE%EC%E1%E8%ED%E0%F6%E8%EE%ED%ED%EE%E3%EE%20%F0%E0%F1%F1%E5%FF%ED%E8%FF%20%F1%E2%E5%F2%E0
http://www.multitran.ru/c/m.exe?t=5826539_1_2&s1=%F1%EF%E5%EA%F2%F0%EE%EC%E5%F2%F0%20%EA%EE%EC%E1%E8%ED%E0%F6%E8%EE%ED%ED%EE%E3%EE%20%F0%E0%F1%F1%E5%FF%ED%E8%FF%20%F1%E2%E5%F2%E0
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ʈʠʩ. 3. The topology of the CdO film surface 

 

The optical studies showed that the obtained CdO and CdO-linear chain 

carbon films are quite transparent in the visible region, which indicates the 

perspectives of the application of them as transparent conducting coatings. Fig. 4 

gives transmittance spectra of the films under study. Adding linear chain carbon to 

the CdO system slightly reduces its transparency. 

 

 
Fig. 4. The CdO film transmittance spectrum 

 

The CdO film optical band gap was estimated using the method described in 

[4] and amounted to 2.5 eV, which matches the research of Russian and non-

resident colleagues involved in studying the compound. The optical band gap of the 

CdO-linear chain carbon system amounted to 2.3 eV. In other words, implantation 

of linear chain  carbon into the cadmium oxide film decreases its band gap. 

 

http://www.multitran.ru/c/m.exe?t=3128202_1_2&s1=%EA%E0%F7%E5%F1%F2%E2%E0,%20%EA%EE%F2%EE%F0%FB%E5%20%EE%F2%EB%E8%F7%E0%FE%F2%20%E5%E3%EE%20%EE%F2%20%E5%E3%EE%20%EA%EE%EB%EB%E5%E3
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a                                            b 

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

 

The obtained cadmium oxide film has photosensitive properties 

demonstrated by films applied on both silicon and glass substrates. Fig. 5a and fig. 

5b show photoresponses of the CdO and CdO-linear chain carbon systems applied 

on the silicon substrate. The linear chain carbon film increases photoresponse of the 

system under research.  

The obtained data match our research of previous years [1, 5] which 

indicates repeatability and stability of the synthesized CdO film properties. The 

conducted experiments show the consistency of using the thermal oxidation method 

for their synthesis. Thus, the obtained film is definitely a cadmium oxide. It has 

polycrystalline structure and thickness around 200 nm. It is an n-type 

semiconductor with a band gap about 2.5 eV and it has photosensitivity. Adding a 

linear chain carbon to the system qualitatively improves its properties. The 

thickness of the CdO-linear chain carbon system amounts to 300 nm, the band gap 

is 2.3 eV. The obtained systems with high transparency and photosensitive 

properties may be used as transparent electrode in photo cells, phototransistors and 

optical heaters. 
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ASSESSMENT OF BACKGROUND  RADIATION LEVEL  

OF THE OBJECTS CHARGED BY RADIOAC TIVE ELEMENT S 

 
Abstract. This article shows the urgency of the environmental electromagnetic 

pollution, especially the assessment of the background radiation level and techniques of 

its detection by using a portable radiation monitor SOEKS ï 01M, are examined.  

Key words: radiation monitor, background radiation, building materials, 

irradiation (radiation exposure), radiation detection. 

 

Radioactivity is a phenomenon which means that elementary particle flow 

produces ionization traversing a material. Radioactivity can affect a human both 

from inside and outside. 

Radiation pollution is the most dangerous type of physical pollution 

involving the effect of radiation on a human and on the other forms of organisms. 

Pollution is thought of as an increase of the natural level of radioactive materials in 

the environment. 

Background radiation is radiation, present on the Earth and emitted from 

natural and man-made sources, amid which humans live. 

https://slovari.yandex.ru/radiation%20background/en-ru
https://slovari.yandex.ru/radioelement/en-ru
https://slovari.yandex.ru/electromagnetic%20pollution/en-ru
https://slovari.yandex.ru/electromagnetic%20pollution/en-ru
https://slovari.yandex.ru/radiation%20background/en-ru
https://slovari.yandex.ru/radiation%20monitor/en-ru
https://slovari.yandex.ru/radiation%20background/en-ru
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The ionizing radiation source is an atomic nucleus. The types of ionizing 

radiation, which can be found in daily living, are alpha, beta and gamma. 

Alpha-radiation is the alpha-ray flux. The velocity is about 20 thousand 

km/s. Their ionizing power is enormous. The penetrating power is insignificant. 

The range in air amounts to 3ï11cm, the range in liquids or solids accounts for two 

decimal places of a millimeter [6]. They can be completely stopped by a thick sheet 

of paper. 

Beta-radiation is a flux of beta particles which, depending on the radiation 

energy, can travel at a speed close to the speed of light. The velocity of beta rays is 

much greater than that of alpha rays, but their charge is smaller. The range of high-

energy beta rays in air amounts up to 20 m, in water and living tissues ð up to 3 

cm, and in metals ð up to 1 cm [6]. In practice window or automobile glass and 

metallic shields a few millimeters thick almost completely absorb beta particles. 

Clothes absorb up to 50% of beta rays. 

Gamma-radiation is high-frequency (short-wave) electromagnetic radiation 

emitted by atomic nuclei during radioactive transformations. Its ionizing power is 

considerably smaller than that of beta rays and certainly of alpha rays. Gamma-

radiation has high penetrating power and can propagate through air for hundreds of 

meters therefore it is the most dangerous for human health. In order to reduce its 

energy by half we need: a water layer 23 cm thick; a steel layer about 3 cm thick; a 

concrete layer 10 cm thick; a wood layer 30 cm thick. 

Each of the above mentioned types of radiation harmfully affect human 

health to different extents. 

The effect of radiation on a human is known as irradiation (radiation 

exposure). During the process the radiation energy is transferred to the cells, 

breaking them. 

The ionizing radiation dose grows with the increase of duration of radiation 

exposure, i.e. the dose accumulates in time. 

Human exposure to radiation is a combination of the natural background 

radiation of the Earth (cosmic radiation, building materials in soil, natural 

radioactive elements in water and air) and man-made radiation sources (in everyday 

life ð computers, televisions; in industry ð nuclear fuel cycle enterprises; in 

medicine ð X-ray, photorentgenographic film). The medium irradiation dose from 

all the natural sources amounts to 200 mR per year and from the man-made sources 

ð 150ï300 mR per year. The overall radiation background accounts for 500 mR 

per year. 

In the work of E.V. Shevchenko and A.V. Korzhuev on the assessment of the 

dose rate of ionization and external radiation exposure it is said that natural 

radiation, which humanity continuously over tens of millenia of its existence has 

been exposed to, is safe [3]. Therefore in the research we will examine man-made 

radiation sources which can be found in everyday life. 

http://www.multitran.ru/c/m.exe?t=5681249_2_1&s1=PR
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Irradiation may cause all kinds of diseases: infectious complications, 

metabolic disorders, malignant tumors and leukemia, infertility, cataract, etc. Most 

strongly radiation affects the dividing cells, therefore it is particularly dangerous 

for children. 

When radiation passes through a human body or when radioactive-

contaminated substances get into the body, the energy of waves and particles is 

transferred to our tissues, and then to the cells. As a result the atoms and molecules, 

which make up a body, are being excited which causes their malfunction and even 

death.  

Excitation of certain atoms may lead to transformation of a substance into 

another or cause biochemical shifts, genetic defects, etc. Radiation affects a body 

on the micro level. Affecting certain protein groups in a cell may cause cancer or 

genetic mutations transmitted through several generations [5]. 

Man-made radiation sources, which can be found in our everyday life, are 

numerous and various. 

Chrome (Cr), which is a heavy silver blue low-level metal, is used as a 

component of stainless steel and alloys for decorative and corrosion-resistant 

coating. 

Medical use of isotopes of radioactive elements for diagnostic purposes and 

in treatment also provides widespread geographic distribution of radiation 

pollution. For instance, the most applicable is radioactive strontium ð Sr
90 

which 

in decay (T=28.4 years) emits beta rays with energy of 0.535 MeV (see beta-

radiation) [7]. 

Color televisions (not LCD) during their work emit from 0.5 to 150 mR/h 

near the screen (at the distance of 5 cm). 

Ceramic and maiolica items are another low-level radiation source in our 

everyday life. For creating a specific glaze colour, making ceramic dinnerware and 

maiolica vases and dishes artistically valuable, uranium compounds, which always 

contain daughter products emitting quite hard beta rays, are used. 

Radioactivity can be found in construction activity. About 3% of building 

materials have radionuclide concentration over the limit [1]. 

Using the organs of senses a human cannot detect not only small radiation 

doses but also doses dangerous for him. Therefore, it is essential to study the 

radioactivity phenomenon and be able to detect it. It is possible to record ionizing 

radiation by using portable radiometric instruments (radiation monitors). 

Radiometric instruments consist of detectors, where radiation energy is 

conversed into electric or other signals, and recorders. Currently there are three 

common types of radioactivity detecting instruments: gaseous ionization detectors, 

scintillation counters and semiconductor detectors. In this research a gaseous 

ionization detector, namely the Geiger-Muller counter (GM), will be used. 

 

http://www.multitran.ru/c/m.exe?t=2963583_1_2&s1=%ED%E5%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%F3%E5%EC%FB%E9%20%EB%E5%E9%EA%EE%E7
http://www.multitran.ru/c/m.exe?t=306124_1_2&s1=%F1%F6%E8%ED%F2%E8%EB%EB%FF%F6%E8%EE%ED%ED%FB%E9%20%F1%F7%B8%F2%F7%E8%EA
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Table 1.1. Irradiation dose and its effect on a human body 

Radiation absorbed 

dose, rad 
Impact on a human 

300-500 rad 

(3-5 Gy) 

Lethal dose, a half of radiation-exposed people die within 

one or two months from the bone marrow involvement. 

150-200 rad 

(1.5-2 Gy) 

Primary radiation sickness (sclerotic process, reproductive 

system disorders, cataract, immunological diseases, 

cancer). Severity and symptoms of a disease depend on the 

radiation dose and type. 

100 rad (1 Gy) Short-time sterilization: fertility loss. 

30 rad Radiation exposure during stomach X-ray (local). 

25 rad (0.25 Gy) 
Justified radiation dose in emergency situations. 

 

10 rad 

(0.1 Gy) 
Two times higher probability of mutation. 

3 rad Radiation exposure during dental X-ray. 

2 rad 

(0.02 Gy) per year 

Radiation dose received by staff working with ionizing 

radiation source. 

0,2 rad 

(0.002 Gy or  

200 mR) per year 

Radiation dose received by workers of industrial 

enterprises and facilities dealing with nuclear and radiation 

technologies. 

0.1 rad 

(0.001 Gy) 

per year 

Radiation dose received by an average Russian citizen. 

0.1-0.2 rad 

per year 

Natural background radiation of the Earth. 

 

84 uR/h A flight at the altitude of 8 km. 

1 uR Watching one hockey game on TV. 

 

The Geiger-Muller counter consists of a metallic tube or a glass tube, 

metalized from within, and thin metal fiber tightened along the axis of cylinder. 

The fiber serves as the anode, the tube ð as the cathode. The tube is filled with the 

rarefied gas, in most cases noble gases ð argon and neon ð are used. 
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The operation of the Geiger counter is based on collision ionization. ɔ-

quanta, emitted by radioactive isotope, getting on a counterôs walls knock electrons 

out of it. The electrons interfering with gas atoms knock electrons out of the atoms 

and make positive ions and free electrons. The electrical field between the cathode 

and anode accelerates the electrons up to collision ionization energies. Ion 

avalanche is produced and the current through the counter rises sharply. At this 

time voltage impulse, delivered to the recorder, is formed. 

The Geiger-Muller counter is particularly sensitive to medium- and high-

energy gamma particles (for example, 
32

P) giving counting efficiency of 20 percent, 

however it is not particularly sensitive to low-energy gamma particles (for 

example, from 
35

S and 
14

C) giving counting efficiency no greater than 5 percent. 

And moreover, it is not very sensitive to low-energy gamma- and x-rays (for 

example, from 
125

I).  

Another disadvantage of the Geiger-Muller counter is that it does not allow 

to identify the particles and determine the energy. There are no such disadvantages 

in later developed scintillation counters. 

Experimental detection of a radiation dose 

We decided to experimentally verify whether it is possible using a simple 

radiation monitor with the Geiger-Muller counter. 

 In the research we used a radiation monitor SOEKS-01M designed for 

measuring the cumulative radiation dose, assessment of  background radiation level 

and detecting objects and building materials charged by radioactive elements. 

The radiation monitor SOEKS-01M estimates the background radiation in 

terms of ionizing radiation intensity value taking into account the X-ray radiation. 

This instrument measures only gamma-radiation and beta-ray flux. 

In order to experimentally estimate the radiation level we went to a building 

material store. Building materials contain radioactive substances of uranium and 

thorium series and also potassium-40 (according to the Radiation Safety Standards-

99). 

According to the radioactive decay law 

! ÌÎςϽ
.

4
ᴼ 
.Ͻ4

ÌÎς
ȟ 

where N ï number of nuclei, Ὕ ï half-life. 

For potassium isotope the half-life 4  +) = 1.25 billion years = 6.57 

Å10
14

 min. Then 

. +
ϽȢ Ͻ

Ȣ
, or . + ρȢψτυϽρπ nuclei. 

Among the measured building materials there were: tiles, red brick, front 

brick, wall and ceiling paint, garden soil, cement, clay aggregate, indoor varnish. 

http://www.multitran.ru/c/m.exe?t=306124_1_2&s1=%F1%F6%E8%ED%F2%E8%EB%EB%FF%F6%E8%EE%ED%ED%FB%E9%20%F1%F7%B8%F2%F7%E8%EA
http://www.multitran.ru/c/m.exe?t=1514439_1_2&s1=%EC%EE%F9%ED%EE%F1%F2%FC%20%E4%EE%E7%FB%20%E8%EE%ED%E8%E7%E8%F0%F3%FE%F9%E5%E3%EE%20%E8%E7%EB%F3%F7%E5%ED%E8%FF
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The measurements were taken at the distance of 1ï10 cm. The obtained values are 

given in Table 1.2.  

 

Table 1.2. Radioactivity of building materials      

Building materials Radiation dose, mcSv/hr 

Tiles  0.14 

Red brick 0.11 

Front brick 0.10 

Wall and ceiling paint 0.16 

Garden soil 0.15 

Cement  0.12 

Clay aggregate 0.15 

Indoor varnish 0.13 

 

As a result it may be concluded that ionizing radiation of building materials 

ranges from 0.1 to 0.2. These doses are not dangerous. However, after all, the more 

the exposure time is the greater the radiation dose is, i.e. a dose accumulates in 

time. 

Background radiation harmful for our health comes from all the radiation 

sources mentioned in the work, including building materials. And in order to make 

ourselves safe it is necessary to study the radioactivity phenomenon and be able to 

detect it.   
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IDEOLOGY OF THE WEB 2.0 ON SERVICE OF THE HISTO RIC 

CULTURAL HERITAGE PR ESERVATION
1
  

 

In the modern world the problem of preservation the Historic cultural 

heritage is particularly acute. It is connected not only with gradual decay subjects 

of antiquity, but also with anthropological factors (such as purposeful destruction 

the monuments by extremists in the East). On the other side is need to expand the 

access to heritage what can be carried successfully out on the basis of Internet 

technologies. 

 The set of various Internet resources devoted to collecting, storage and 

representation subjects of the Historic Cultural Heritage is created. They can be 

organized as virtual archives or the museums, may contain different historical 

sources (e.g. graphic, written, audio-, video records, etc). The relevant information 

systems give ample opportunities for visualization and representation of sources, 

include search and analytical tools. 

Modern information technologies, such as cloud computing, social network 

technologies, the Wiki technology and others which could be joined in ideology of 

the Web 2.0
2
 [1], give opportunities to users taking part in development of 

information resources, including history-oriented resources. Therefore it is 

important to analyse the resources organized by means of the listed technologies, to 

search their characteristic and to investigate opportunities  for development the 

resources. 

The idea of expansion access for users to edit resources, to fill and to develop 

them is the cornerstone of ideology of the Web 2.0 [2].  

Within this article we will offer typology of the history-oriented information 

systems founded on the Web 2.0 technologies according to a variety and width of 

the user opportunities of development these systems.  

                                                             
1
 Research is supported by the Russian Fund for Basic Research, grant No. 13-06-00655. 

2
 The term çideology of the Web 2.0è is used widely among information technology 

specialists / McLachlan, S. F. The Utopian fallacy of Web 2.0: community, ideology and 

exploitation on the social web. Masters Research thesis, Arts - School of Culture and 

Communication, The University of Melbourne. (2011). 
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The ideology of the Web 2.0 allows to attract users to editing the existing 

collection of historical documents. 

Example of information systems of this kind is the FamilySearch [3] project 

which was created for the purpose of preservation of sources on family history 

subject for studying history of families and expansion opportunities of creation a 

family tree. The partnership organizations create the separate project in 

FamilySearch directory, place the digitized versions of sources (most of the sources 

are  connected with genealogy), which texts the authorized users can edit and 

index, thereby improving a semantic network of sources, organizing linkage 

between records of various sources. That finally allows to create family trees, to 

study communications of a personnel, to analyze family history, history of 

migrations and other. At this moment the project includes 963 projects from the 

different countries of the world. Within this project the user can not only be the 

consumer of services, to receive information, but also to improve a resource. For 

verification results indexing and editing the tools of inspection are created, and 

only after the finishing of inspection (checking) processes the source is published 

in information system, becomes part of its semantic network. 

Other type of described history-oriented information systems  are such 

resources which are focused on replenishment by personal sources of users. That, 

for example, is the çImmortal Regimentè project ("Bessmertniy Polk") [4] devoted 

to participants of the Great Patriotic War. The resource allows users to participate 

actively in filling of base information on soldiers, including, to attach photos, 

audio-and video records, and also memories of veterans. Thanks to development of 

information system it was succeeded to collect the largest electronic collection of 

the photos, memoirs of participants of war and other sources which are stored in 

personal archives of veterans families . 

The third type of the projects organized on the basis of the Web 2.0 are 

directed not only on editing a certain circle of the sources which are a project 

kernel and on addition of systems with new sources, but also on improvement of 

structure of the project. That resource is the research Memory Server project 

(DynaDok) [5]. The purpose of creation of the project is a studying collective 

memory of the population the Styrian town Weiz. Photos and memoirs of 

inhabitants became the sources in the basis for information system DynaDok. The 

project provides multitasking attraction of audience to the site. On the one hand, 

access to "the memory server" is open for persons interested to fill up source base 

of the project ï there is a possibility of addition photos or memoirs in information 

system. And on the other hand, researchers are attracted for development structure 

of the project. Improvement of the project the collective memory is carried out by 

authors of the project on the basis of involvement of users to develop questions of 

documenting, preservation and the analysis of the Historic Cultural Heritage. So, 
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development of the project assumes further improvement of information system, 

expansion of its source basis and geography. 

Thus, the allocated three types of the history-oriented information systems 

differ on degree of involvement users into development resources process. As the 

main types of work providing to the user are the translation of documents on 

foreign languages, editing and transcription of the scanned texts, improvement of 

technological component (the software, design, databases), involvement of tutors 

for work with students, studying of historical materials, moderating and 

administration groups of users, blogging and microblogging, marking up images 

(photographs, objects of art, etc.), and also participation in development questions 

of preservation, documenting and representation of the Historic Cultural Heritage. 

The advantage of the information systems organized in line with ideology of 

the Web 2.0 is not only possibility of editing sources, marking up, coding, but also 

expansion of resource basis at the expense of those materials which are provided by 

users from the personal archives, and it involves replenishment funds of the 

organizations and establishments of storage the Historic Cultural Heritage. The 

considered projects assume usage the standard software, have the intuitive and 

clear interface that creates comfortable conditions for the different level of users for 

performance of work on development the resources. It is necessary to emphasize 

that each resource has professional inspection and administration. 

Thus, in complex with ideology the Web 2.0 and its technologies the 

information environment allows to develop and deepen the maintenance of 

information resources, to supplement resources basis of projects, and also to 

promote development of knowledge in the field of preservation and representation 

the Historic Cultural Heritage. 
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In the article we reviewed the security issues for society in the times of rapid 

evolution of the Earth's technosphere. We present the concept of information 

processes as relaxation processes phenomena of thermodynamic systems. It is 

demonstrated that, from phenomenological thermodynamics perspective, the 

emergence of abiological intelligent systems is a natural evolutionary process.  

The study of the essence of the information security phenomena leads to 

discovery of new approaches to the description of information processes in human 

life. First of all, we note that in all the variety of approaches to understanding 

information as a scientific, and even more specifically ï directly natural 

phenomenon, we inevitably realize the connection between the concepts of 

"information" and "macrostate physical systems". This happens regardless of 

whether we use the immanent approach and perceive the information as "self-

sufficient" and "organized in a complicated fashion", or consider it as a 

characteristic of the relationship between the texts within intertextual approach to 

the meaning of this concept. The fact is that clearing the semantic structure of such 

attempts to define the essence of the concept of "information" from the 

metaphorical shells, we get the "bottom line" characteristics of reproducible 

processes in physical systems. We are accustomed to calling them "states of 

systems." In this interpretation of information we analyze semiosis as formation of 

sense-making signs is determined by the logic of generation of structures in 

physical systems as a result of external influences and synergetic processes.  

It is noteworthy that the essence of pre-iconic or non-iconic characteristics of 

non-cultural substance like concepts of "life", "instinct", "psyche", "desire" and 

"willingness", apparently, can be opened only from the standpoint of macroscale 

characteristics of complex physical systems that make up the essence of the 

subject-manifestators of these concepts [1].  

Returning to semiotics, we note that synergy is an inherent consequence of the 

close connection, long-established by physicists [2], of information processes in 

systems with thermodynamic processes, characterized by the concept of entropy 

[3]. Accordingly, the concept of information applies only if the system has several 
                                                             
1
 The study was financially supported by the Russian Foundation for Basic Research 

under the research project No. 13-07-01002. 
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possible states as well as a "certain" uncertainty of actual state. On its turn, this 

system must exist in nonequilibrium state [4].  

Ultimately, information systems are non-equilibrium systems with stationary 

dynamic processes. This non-equilibrium is supported by the energy of the 

environment. As it is well known [5], the condition of supporting of steady-state 

processes in the system is exporting entropy into the environment.  

At equilibrium or stochastic system state, there is minimum information about 

it ï it lacks semantic characters. Reception, storage and generation of perceived 

information in the system are related to the formation of macrostructures, i.e. 

inhomogeneities, which are thermodynamic non-equilibrium states at micro level 

[6]. In order for information to be retained, such states must be stable with the 

possibility of transitions between states. The trajectories of these transitions in the 

phase space of the system will inevitably lead to areas of multi-stable states ï 

attractors corresponding to the modes of information storage [7].  

To an outside observer, this process means intention of the system and 

segregation ability of the system with respect to the quality of the information ï its 

"value" for the system [6]. At the same time, for evaluating the value of 

information and goal-setting it is needed that the status of the system is dependent 

on the value of information. For this, in its turn, the system must be able to perceive 

three-dimensional data format including the image of the conditions, mode of 

action and the result estimate [8]. This way, reaction appears in the system is the 

following format: the state of the system ï the image of the result of action ï a 

course of action ï the state of the system. Since the decision of action or non-action 

starts to depend on the information stored in the system with the image of the 

result, the system acquires indentation, remaining a physical system with no 

obvious signs of life in biological sense.  

So-called "artificial" information systems in the form of computer systems can 

be regarded as complex (in thermodynamic sense) systems with a large number of 

meta-stable states. Growing capacity of computing power of these systems leads to 

a thermodynamic point of view, an increase of the number of trajectories of 

transitions between states and their complexity. With a certain threshold of 

complexity in the system structure, the state of which depends on the specific 

structure of incoming information, and the system finds signs of intelligent 

behavior as the ability to semiotic description of the world and use the model to 

predict the results of their actions.  

Intellectual properties of lifeless, in biological sense, devices we see in the 

form of a functioning modern "knowledge" systems to replace databases. Their way 

of dealing with information coming from the outside can be compared with the 

work of the central nervous system of higher animals in encryption of sensory 

information into a space-time image-sign, fixed in the form of links inside neural 

structures.  
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For example, in automatic safety systems it is not the streams of incoming 

information that get processed, but labels of fragments into which the system 

divides the input stream by combinations of features. The content of the fragments 

becomes relevant at final stages of processing [9]. In particular, one of such 

programs, called Sqrrl, was exhibited in open access for financial and healthcare 

organizations that operate with huge amounts of data. "Accumulo", a particularly 

complex program used by the National Security Agency of United States assigns 

appropriate labels on all information collected from international channels of 

communication all over the world. After processing the giant amounts of data, it 

transfers the valuable results to CIA, FBI and Pentagon. Information released by a 

runaway employee of National Security Agency, Edward Snowden, discloses 

technology of total surveillance in real-time for virtually any person on Earth. For 

this purpose, more than 700 network servers scattered all across the world are used, 

as well as files from millions of surveillance cameras entering telecommunication 

channels. An increasing share of these data comes from the countless number of 

digital sensors mounted directly in a person's environment ï on industrial, 

automotive, consumer electronics, apartments and mobile devices. Also a stream of 

data from government agencies, scientific, technical and educational organizations 

around the world is avalanche growing.  

An even more significant leap in the state of human civilization will happen in 

the near future, when not only each device or mechanism in the world under is 

under control, but also psycho-physiological state of each person.  

Gradually, although with speed unseen before, a global, encompassed with 

inverse links, a dynamic system is being formed. It incorporates all spontaneously 

occurring and "artificial" local and regional systems of transition of matter, energy 

and information, including the human society. It is obvious that state of society and 

each individual will be determined by the properties of the system.  

First of all, an explosive growth of open space data and the possibility of an 

avalanche-like increase of processing and analysis of unstructured data in all 

formats lead to an increase in threats to human safety. The fact is, in all spheres of 

human activity, particularly in the military-technology areas, an individual is 

becoming removed from the analysis of Big Data. Hardware and software systems 

become more immersed in deep, hidden from a human, connections between 

matters unfamiliar to humans. In a short time, as "cloud" technologies evolve, 

spontaneously emerging computing structures, with no participation of people, will 

open and use such links. Experience, intuition and desires of individuals will 

quickly lose value in such conditions. And the ability of Big Data processing 

technologies to disclose mediated relations between any objects and phenomena of 

nature will destroy the possibility of concealing any information, regardless of 

status, position or personal qualities of its owner.  
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The results of operations studies of several hundred large U.S. companies 

performed by professor at the Oxford Internet Institute Mayer-Schonberger [9] and 

colleagues in 2010-2012, show that the analysis and prediction on the basis of Big 

Data is becoming a common practice in corporate America. In particular, the 

results suggest a direct 5-6% increase in economic performance of companies 

applying intelligent analysis of Big Data. Given the relative size of these 

companies, the return of investing in Big Data technology is unprecedented. It is 

obvious that in the near future there will be an explosive growth in the development 

and scope of application of these technologies. It is also evident that with the 

advent of Big Data era human involvement in the management of companies will 

reduce quickly. Given that at the same time humans will be increasingly removed 

from manufacturing operations of hardware and software systems and mechatronic 

aggregates, duration of the transition to a desolate economy can be estimated as 20-

25 years. But it is an "optimistic" option. In reality, due to the fact that 

automatically multiplicative mechanisms are taking off, the transition will not be 

smooth and widespread, but patchy and avalanche-like, with the collapse of 

economic activity in inter-focal economic areas. As a result, human civilization will 

face an unprecedented increase in conflict on a global scale. This phase may occur 

in the next 15-20 years.  

Thus, a small part of humanity, that had time to refocus on scientific and 

innovative development model and to create a highly educated society with an 

unconditional authority of objective scientific knowledge and competence, can 

enter the "technological singularity", to which, according to some researchers [10], 

it is rapidly approaching. 

In order to develop such fundamental changes society should have a 

historically preconditioned organizational experience and "human capital" in the 

form of share-threshold highly qualified personnel. For many modern societies the 

remaining length of time is not enough, and they will be driven out of the 

evolutionary process. Invincibility of the civilization lays in the fundamental 

properties of the Earth's shell, evolving as the working fluid in a heat engine, solar 

photosphere ï Space.  

The aim of human activity, as part of the Earth's shell, ultimately, is to 

complete the biological phase of evolution of the Earth's shell. Every expression of 

human viability and life of an individual or a society, starting with intracellular 

biochemical and biophysical processes and ending with the highest forms of 

organization of human interaction, aimed at providing the ability to reproduce its 

macromolecular structures, dissipating the energy of sunlight with the greatest 

possible efficiency on Earth. Biological evolution has implemented all the 

dissipative channels, creating all kinds of life forms for reproduction of dissipative 

structures [11] in ecosystem biological communities. An intensity of energy 

dissipation in these ecosystems is determined by reduced heat biocenotic processes, 
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limited by a temperature of existence of aqueous solutions in the liquid state. 

Running mechanisms of self-reproduction non-biological dissipative structures, 

regardless of the fact that we know them only as a system for processing and 

production of information, repeatedly extends temperature range of existence of 

effective dissipative systems, with correspondingly much larger value of reduced 

heat. Public awareness of the importance of this transition should lead to a radical 

revision of values system with rejection of metaphysical and prejudicial notions 

about the world order, and alignment of institutions competent examination of 

alternative ways of society development. To solve this problem you can also use 

methods of pattern recognition [12].  

Evolutionary process leaves no time for error correction, including those 

arising from errors of scientific approach [13, 14, 15]. The last decades of the 

twentieth century and the beginning of the twenty-first held under slogans of 

resources and coordinated development. Moreover, the attempts to "hold back" the 

development lead to a reduced readiness for real, and much more formidable 

hazards than hypothetical resource depletion. 
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RECREATIONAL RESOURC ES OF THE BELGOROD REGION 

FORMROVANII TOURISM POTENTIAL OF THE REG ION 

 

 Belgorod region has rich possibilities of natural and man-made landscapes, 

cultural, historical and natural heritage for the development of various kinds of 

leisure and tourism. [1] 

 In assessing the tourism potential of climatic resources of the Belgorod region 

as the main parameter we take the sum of air temperatures above +15 Á C, at which 

it becomes possible to exercise all kinds of summer holiday [6]. 

 As a result of studies on ME Komarova (2006), all areas except 

Krasnoyaruzhsky, were classified as the most favorable, which allowed to 
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characterize the climate of the region under study as moderately comfortable [8, c. 

59]. 

 Almost all seasons suitable for those or other types of tourism. Periods 

subkomfortnyh and comfortable weather continued to 8-10 months of the year; 

uncomfortable weather lasts 3-4 months, significantly limiting the tourist potential 

of the region. As health-climatic characteristics: the action of the thermal regime, 

the regime of humidity and precipitation - the territory of the Belgorod region 

should be attributed to the training influence on the human body, although the trend 

of recent years - frequent thaws in winter and rainy weather in the summer - 

slightly reduces the tourist value of the territory [9 , c. 34]. 

 Characteristics of geological resources and relief. The most favorable areas for 

tourist and recreational potential relief on a 5-point scale assessment (Petin, 

Komarova, 2006) attributed Valuysky, Valuysky, Veydelevsky, Volokonovsky, 

Krasnogvardeyskiy, Alexis, Krasnensky, Novooskolskiy, Chernyansky 

administrative regions [8]. Mosaic relief of their territory provides a wide variety of 

landscapes and gives the opportunity to develop these types of tourism such as: 

health and fitness, hiking, horse riding and skiing. Here there is an alternation of 

various forms of relief, which is of considerable interest. For areas with favorable 

potential classified Belgorod, Shebekino, Yakauleuski, Korochansky, Guba, 

Prokhorovsky, Stary Oskol areas to areas with relatively good potential: Borisov, 

Graivoronsky, Krasnojaruzhsky, Rakityansky, Ivnyansky. 

 The development of these types of tourism possible in these areas, but they are 

less favorable due to poor surface ruggedness. Here, the most promising is the 

development of bicycle, motorcycle and motor tourism, as well as types of 

stationary tourism [7]. 

 Relief and composing his rocks in the Belgorod region are sources attractions 

(natural, technological, cultural) and are subject to tour the show [2]. 

 Characteristics of water and hydro resources. Balneological cluster in the 

region is represented by seven deposits of mineral underground waters. All mineral 

water are of two types: balneological radon water and medical-table water. Radon 

waters explored by 4 fields: Volokonovsky, Morkvinskoe, Chernyansky 

(Chernyansky district), and Peter the Great (the vicinity of the village of Stary 

Oskol district Mound). All deposits are confined to the rocks of the Proterozoic-

Archean complex. On the composition of these waters are predominantly sodium 

chloride type with mineralization 0.5 - 0.8 g / dm3. Medical-table water are 

prospected by 3 fields: Maslovopristanskoe-1 and 2-Maslovopristanskoe 

(Shebekinsky district) and Belgorod (Belgorod). Two of these fields 

(Maslovopristanskoe-1 and Belgorod) are confined to the Lower Carboniferous 

limestone aquifer, belong to the sodium chloride type with mineralization about 4.5 

g / dm
3
. 
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 Water-recreation cluster. It combines the river Oskol, Seversky Donets, 

Vorskla, Quiet Pine Nezhegol, Stary Oskol, Belgorod and reservoirs. Water bodies 

define the recreational value of any territory, is an important factor affecting the 

prospects of the formation and development of tourist and recreational complex. 

On the coast of the Belgorod reservoir operates 14 leisure facilities, including 8 

with a year-round operation, 6 work in the summer as a camp. In institutions a 

holiday in the summer can relax at the same time in 1000, and year-round 

recreation facilities - 800 persons. During the year, on the coast of the Belgorod 

reservoir can enjoy more than 37 thousand people, which is only 9.3% of the total 

population of the city of Belgorod. It is widely used for recreational purposes Coast 

Oskol reservoir, where the recreation and tourist campsites district and regional 

subordination. On the other reservoirs of the Belgorod region almost all kinds of 

recreation (swimming and relaxation at a reservoir in the summer, winter and 

summer fishing). Rivers, lakes, reservoirs and ponds are important sightseeing 

objects. The most interesting and informative water objects for tourists and 

sightseers are river Oskol, Seversky Donets, Vorskla, Quiet Pine where their banks 

preserved monuments of architecture, archeology, history and nature. Rivers of the 

Belgorod region are widely used for the development of water tourism. [11] 

 Characteristics of biological resources. Plant resources of the region there are 

1284 species and determined traits of northern forest. It is characterized by the 

alternation of woods (oaks) and steppe grasslands. Wooded area is 9.8%. More than 

800 hectares of forests are protected areas, as there are rare species of plants and 

live animals listed in the Red Book [9, p. 55]. 

 Flora and fauna of the region determine the diversity of tourist and 

recreational activities associated with them. The vegetation determines the aesthetic 

value of the area. The species and species for the most attractive Central Russian 

birch, the mighty pine forests, mixed grass and feather-grass steppe grasslands. [4] 

 Natural heritage and ecotourism potential. In the Belgorod region area of 

protected areas (PAs) has reached 51,074 hectares, which is 1.9% of its territory. 

Protected areas of regional significance are made up of 210 reserves a total area of 

34498 hectares, 13 therapeutic areas area of 328 hectares, 138 natural monuments 

with a total area of 96 hectares, 2 nature parks area of 12,000 hectares, 

dendrological park and 1 botanical garden of 82 hectares, the remaining 2131 

hectares are Lots reserve "Belogorye" with federal status. 

 On the territory of the Belgorod region are rare reserves, contributing to the 

development of ecotourism. The largest nature reserve in the area is a nature 

reserve "Belogorye". The reserve "Belogorye" consists of 5 separate sections 

(clusters) located in Borisov, Gubkinsky and Novooskolskiy District of the 

Belgorod region, the total area of 2131 hectares. "Forest on the Vorskla", Borisov 

district - 1038 hectares, "Ostrasevy ravines," Borisov area - 90 hectares, "Walls 
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Izgorya" Novooskolskiy area - 267 hectares, "Yamskaya Steppe", Gubkin area - 

566 hectares, "Bald Mountain" Gubkinsky area - 170 hectares. 

 Thus, in the Belgorod region has the necessary natural resource potential for 

the development of ecological tourism. 

 Cultural heritage and cultural-historical potential. Belgorod region has a rich 

historical and cultural heritage [5]. 

 The most famous monuments are: the manor Yusupov with preserved house 

and park with a system of cascading ponds middle of the XIX century in 

Rakityansky area, manor Stankevich "Uderovka" to park the first half of the XIX 

century in Alexeyevskoye area settlement Croats "Golovchino" the park middle of 

the XIX century Graivoronsky District, estate "Bogoslovka" to the park mid-XIX 

century, the manor "Arkhangelsk" to the park late XIX century Gubkinsky area 

Volkonskiis manor with linden alley, fruit garden in Yakovlevsky region [6]. 

 The region is Holkovsky Holy Trinity Monastery underground. It is unique in 

layout and architecture - along with caves, he takes the first terrace of one of the 

chalky hills Zhy stovyh mountains. The objects of religious tourism are also the St. 

Nicholas Church in Rakitnoe, built in 1832 by Prince Boris Yusupov; Tikhvin Icon 

of the Blessed Virgin Mary, which is kept in St Michael's church n. Borisovka; 

Spiritual and educational center in the name of Saint Joasaph in Graivoron [10]. 

 The largest number of monuments located in Stary Oskol, Belgorod and 

Graivoronsky District area. The group with average security monuments up Alexis, 

Valuysky, Volokonovsky, Krasnogvardeyskiy, Novooskolskiy areas. On the 

territory of the Belgorod region there are numerous monuments of military glory. 

The most famous of them Belgorod State Historical and Art Museum-diorama 

"Battle of Kursk. Belgorod direction, "memorial complex" Kursk "State Military 

History Museum" Prokhorovka field ". 

 Belgorod region has a significant cultural and historical potential, but the 

distribution of cultural and historical resources of the region is extremely uneven. 

Thus, the Belgorod region has significant tourism and recreational potential and 

recreational resources of the Belgorod region represents a complex system for the 

development of tourism in the region. The tourist infrastructure is also favorable 

and convenient for the tourist sector of the Belgorod region. 
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ELECTRIC CALCULATION  OF MODES  

OF ELECTRIC ARC FURN ACE 

 

Electric arc furnace (EAF ) are used for the smelting of special and quality 

steel, followed by redistribution in rolling chains, as well as for mold casting. 

The conversion of electrical energy into heat in the DSP by using an electric 

arc. 

Electric arc furnace (Figure 1) consists of a steel casing 1 having a 

cylindrical, flared or stepped shape. Inside the shell is the refractory lining 2. 

Above the furnace shell is lined furnace roof 3, which passed through the movable 

electrode 4. To ignite the arc electrodes dipped first into contact with the material is 

melted and then slightly increased to drive the arc 6. In the process of melting, the 

electrodes are moved to using the lifting mechanism of the electrodes 5. ɿʘʛʨʫʟʢʫ 

ʧʝʯʠ ʧʨʦʠʟʚʦʜʷʪ ʯʝʨʝʟ ʨʘʙʦʯʝʝ ʟʘʛʨʫʟʦʯʥʦʝ ʦʢʥʦ 7 ʠʣʠ ʧʨʠ ʩʥʷʪʦʤ ʠ 

ʦʪʦʜʚʠʥʫʪʦʤ ʩʚʦʜʝ. 

To perform all technological operations EAF furnace is provided with the tilt 

mechanism 10, lifting and removing vault moving electrode 5. They may be 

electromechanical or hydraulic actuator. The electrodes are fixed in special 

Electrode 11 associated with the mechanism for moving the electrodes. Electrode 

current is applied to the package by a water-cooled copper bars or tubes of the 

furnace transformer. The number of electrodes is usually a multiple of three, which 

corresponds to the number of phases of the mains supply [1]. 

 

http://vk.com/write?email=troch_93@mail.ru
mailto:kat-190391@mail.ru
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31 
 

 
 

Figure 1 - The construction of the electric arc furnace 

 

We make electric arc furnace calculation: 

 

1. Initial data [2]. 

Short-circuit capacity of the system: Ὓ  = 300 MVA; 

System voltage Ὗ  = 10 kV; 

Power furnace transformer Ὓʇʪ = 2.8 MVA; 

The length of the power line L = 3 km; 

Voltage higher stage of the furnace transformer Ὗʬ = 260 W; 

The resistance of the transformer Ὑʇʪ = 2 Ā 10
-4
 Om; 

The inductive reactance of the transformer ὢʇʪ = 14 Ā 10-4 Om; 

The resistance of the short network Ὑʂʩ = 8 Ā 10
-4
 Om; 

The inductive reactance network short ὢʂʩ = 30 Ā 10
-4
 Om; 

The specific theoretical energy consumption ὡʊʝʦʨ = 340 kW Ā h / t. 

2. Preparation of single-line diagram power DSP and equivalent circuit. 

Based on initial data form the single-line diagram of power DSP and an 

equivalent circuit using [5], which should be taken into account: 

Active and reactive resistance short network; 

Active and reactive resistance FET; 

The inductive reactance current limiting reactor; 

The inductive reactance aerial line, for which the power from the tire factory 

district substation or CHP (A) to the tire distribution point (ɹ) connected to the 

furnace transformer; 

The inductive reactance of ὢʉ tires substation A. 

Active resistance of the reactor, the overhead line system, the influence of 

the magnetizing current FET to simplify the calculation can be neglected. 
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Resistance elements PT primary circuit (reactor overhead line system) are 

shown in the equivalent circuit as given to the secondary voltage Ὗʬ (ὢʈ , ὢɺʣ, 

ὢʉ ). The resistance of the arc take an active and purely linear, its magnitude 

depends on the length of the arc at the given other parameters scheme, so the 

replacement scheme should be represented variable active resistance, changing 

from Ὑʜ π  at EKZ toὙʜ Ð in the twentieth. 

 

 
 

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

 

 

2. Defining the parameters of the equivalent circuit. 

2.1 Inductive resistance of the system and the aerial line: 

ὢʉ
ʉ

ʂʘ

πȟσσσ Om;                                      (1) 

ὢɺʣ ὢʋʜz ὒɺʣ πȟτz σ ρȟς Om;                            (2) 

Where ὢʋʜ - Resistivity OL. ὢʋʜ πȟτ ʆʤ / ʢʤ. 
After reduction of the secondary voltage Ὗʬ: 

ὢʉ
ǋ ʉ

ʇʪ

ȟ

ȟ
φȟχφzρπ  Om;                             (3) 

ὢɺʣ
ǋ ɺʣ

ʇʪ

ȟ

ȟ
ςȟτστzρπ  Om;                          (4) 
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 Ὧʇʪ
ʉ

Ѝᶻ ʬ Ѝᶻ
ςςȟςπφ.                               (5) 

2.2. The inductive reactance of the reactor is determined by the condition 

need current limiting COPIES. Calculation of current is conducted at EKZ Ὑɼ π. 

Ὅʢ
ʬ

В В
ᶻ ȟ ᶻ

σȟτσςzρπ ɸ;               (6) 

 ὙВ Ὑʢʩ Ὑʧʪ ρz ρπ  Om;                                (7) 

ὢВ ὢʉ
ǋ ὢɺʣ

ǋ ὢʈ
ǋ ὢʇʪ ὢʂʩ χȟυρzρπ  Om;                  (8) 

 

Initially, we define the current Ὅʢ without reactor, substituting the value of 

the resistance of the reactor ὢʈ
ǋ π; 

Allowable: 

Ὅʢȟɼʦʧ ςȟυz Ὅʅʦʤ ςȟυz σȟυωzρπ ψȟωχτzρπ ɸ;              (9) 

Ὅʅʦʤ
ʇʪ

ᶻ ʬ

ȟz

ᶻ
σȟυωzρπ ɸ;                           (10) 

Since Ὅʢ Ὅʢȟɼʦʧ in the network requires the installation of the reactor. 

Calculated inductive reactance of the reactor reduced to 5ʬ, determined from the 

condition limitations EKZ to a value Ὅʢȟɼʦʧ: 

ὢʈȟʈʘʩ
ǋ ʬ

ʢȟɼʦʧ

ὙВ ὢВ ȟ ᶻ
ρz ρπ χȟυρz

ρzπ πȟπςρ Om;                                             (11) 

To select the reactor should determine its calculated resistance with respect 

to the circuit HV: 

ὢʈȟʈʘʩὢʈȟʈʘʩ
ǋ Ὧzʇʪ πȟπςρzςςȟςπφ ρπȟυχτ Om;                (12) 

 

From the directory [2] choose reactor RB 10-630-2 UZ with nominal 

inductive reactance ὢʈȟʅʦʤ ς  om and are connected in series to one group of 6 

reactors. The total resistance of the group of reactors will be: ὢʈ ρς  om; 

 

The resistance of the selected reactor is shown to the secondary voltage of 

the PT: 

ὢʈ
ǋ ʈ

ʇʪ ȟ
πȟπςτ Om;                                  (13) 

Substituting the value obtained ὢʈ
ǋ  to refine the formula the provided total 

inductive reactance ὢВ, and then finally determine the current EKZ 

 

ὢВ ὢʉ
ǋ ὢɺʣ

ǋ ὢʈ
ǋ ὢʇʪ ὢʂʩ πȟπσς Om;                       (14) 
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Ὅʢ
ʬ

В В
ᶻ ȟ

ψȟρφzρπ ɸ;                    (15) 

 

Now, the value Ὅʢ  does not exceed Ὅʢȟɼʦʧ.  The values obtained ὢВ and Ὅʢ 

use for further calculation of the electrical characteristics of the CPD. 

3. Determination of the voltage fluctuations on the tire supply substations 

and switchgear. 

If we neglect the resistances in the power DSP, the amount of voltage 

fluctuations in the i-th point in the network: 

For tire distribution point ɸ: 

 

ŭ5ɸϷ
ʇʪ ρzππϷ

ȟz

ᶻ
ρzππϷ πȟωσσ %                (16) 

For tire distribution point B: 

ŭ5ɹϷ
ʇʪ ρzππϷ

ȟz

ȟ ᶻ
ρzππϷ τȟςωσ %                 (17) 

 

According to [3], the voltage fluctuation ŭ5 τϷ  admitted at an oscillation 

frequency less than one hour, ŭ5Ϸ ρȟυ τϷ  admitted to more than 10 

oscillations per hour. Otherwise ŭU% should be less than 1.5 %. For chipboard the 

oscillation frequency reaches several per second, so the value ŭU% should not 

exceed 1.5% of the permissible value of voltage fluctuations: 

Since ŭ5ɹϷ τȟςωσϷ ρȟυϷ,  the measures should be carried out to 

reduce the voltage fluctuations: 

Å Connect synchronous compensator to tires RU; 

Å Connect synchronous compensator to tires RU in conjunction with a buffer 

reactor included in the power supply circuit switchgear; 

Å The use of additional reactance as a double and single reactor; 

Å The use of high-voltage FET; 

Å Separation of power bus PB and the rest of the load; 

Å Use deep entry for an individual supply particleboard; 

Å Transferring the connection point DSP at the center of power with a higher 

short-circuit power; 

Å The use of a longitudinal capacitive compensation of the overhead line. 

 

4. Construction and electrical performance DSP. 

Calculation of the electrical characteristics is performed using the 

expressions: 

ὖʇʦʣ σz Ὅᶻ 5ʬ Ὅ 8zВ Ὅ ὙzВ , W;                  (18) 
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ὖʇʦʪ σz Ὅ ὙzВ, W;                                              (19) 

ὖɸʢʪ ὖʇʦʣ ὖʇʦʪ, W;                                             (20) 

Ǽ
ʕ

ʇʦʣ

ɸʢʪ

;                                                         (21) 

ὧέί• ɸʢʪ

ᶻ ʬz

;                                                     (22) 

 

4. Construction and electrical performance DSP. 

The calculation of the electrical characteristics of calculations were 

performed for several values Ὅ in the range of zero to Ὅʢ. After calculating the 

electrical characteristics define the power of heat loss chipboard according to [4] 

carried out with the help of expressions: 

 

ὖʊʧ πȟπσzὖʇʦʣȟ                                             (23) 

 

Power of heat loss ὖʊʧ  take constant throughout the range of Ὅ. With the 

help of software package Mathcad determine the maximum value of ὖʇʦʣȟ
σȟπψφzρπ using the Maximize. 

 

ὖʊʧ πȟπσzσȟπψφzρπ ωȟςυχzρπ W;                      (24) 

 

Performance calculate similarly by using expressions: 

 

Ὣ ʇʦʣ ʊʧ

ʊʝʦʨ

, ʪ / ʯ;                                                (25) 

ὸʈ , ʯ / ʪ;                                                       (26) 

ὡʌ
ɸʢʪ, W Ā ʯ / ʪ;                                             (27) 

Ǽ
ʇ
Ǽ
ʕ
Ǽz
ʊʝʧʣ

ʊʝʦʨ

ʌ

;                                          (28) 

 

The results are summarized in Table 1. 
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Table 1 

The calculation results of electrical performance 
 

 

 

ὖ̃ ̏,̌ 

ʄɺʪ 

ὖ̃ ̏,̓ 

ʢɺʪ 

ὖ̱ ̋,̓ 

ʄɺʪ 

Ł˪  ὧέί•  Ὣ, ʪ / ʯ ὸ̋, ʯ / 

ʪ 

ὡl , 

ʢɺʪ Ā ʯ 

/ ʪ 

Ł̃  

πȟρz Ὅ̋   0,631 1,998 0,633 0,997 0,995 1,585 0,631 399,681 0,851 

πȟςz Ὅ̋   1,239 7,991 1,247 0,994 0,98 3,373 0,296 369,815 0,919 

πȟσz Ὅ̋   1,804 17,98 1,822 0,99 0,954 5,033 0,199 361,967 0,939 

πȟτz Ὅ̋   2,302 31,964 2,334 ,0986 0,917 6,498 0,154 359,166 0,947 

πȟυz Ὅ̋   2,707 49,944 2,757 0,982 0,866 7,689 0,13 358,536 0,948 

πȟφz Ὅ̋   2,984 71,919 3,056 0,976 0,8 8,505 0,118 359,341 0,946 

πȟχz Ὅ̋   3,086 97,89 3,183 0,969 0,714 8,803 0,114 361,636 0,94 

πȟψz Ὅ̋   2,93 127,856 3,058 0,958 0,601 8,346 0,12 366,412 0,928 

πȟωz Ὅ̋   2,34 161,818 2,502 0,935 0,437 6,611 0,151 378,477 0,898 

Ὅ̋   0 199,775 0,2 0 0,031 -0,27 -3,67 -733,74 -0,46 

 

According to Table 1, we construct graphs electrical (fig. 3) and working 

(Fig. 4) the characteristics of the electric arc furnace. 

 

 
 

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

 

ð ὖ̃ ̏ ̌

ð ὖ̃ ̏ ̓

ð ὖ̱ ̋ ̓

ð Ł˪ 

ð ὧέί• 

 

 

 

 
Figure 4 - Performance DSP 

 

Fig. 3 the following notation: 

 

ð Ὣ 

ð ὸ̋ 

ð ὡl  

ð Ł̃  

5. Determination of the optimal limits of operation. 

Based on the data determined using [6]: 

 

Maximum efficiency Ǽ
ʇ

 and the corresponding minimum specific 

consumption of electrical energy ╦ʌ  observed at a current: 

Ὅ πȟτωρzὍʢ τȟππτzρπ ɸ,                              (29) 
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 Ǽ
ʇ
πȟωτψ.  

Maximum capacity g corresponds to the maximum of available capacity on 

the arc with the current ὖʇʦʣ: 
Ὅ πȟφωφzὍʢ υȟφψςzρπɸ,                             (30) 

 Ὣ ψȟψπσ ʪ / ʯ; 
The range of optimum DSP modes: 

πȟτωρzὍʢ Ὅ πȟφωφzὍʢ. 
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THE CHANGE IN THE QU ALITATIVE COMPOSITIO N  

OF AMINO  ACIDS DURING THE CON TACT WITH YEAST BIOM ASS  

 

Lees aging is a technological method that enriches the wine with compounds 

of yeast autolysis, provides enzymatic processes with yeast enzymes in the wine 

and allows to create specific organoleptic characteristics. The lees-aged wine 

enhance with enzymes, amino acids, vitamins and other biologically active 

substances of the yeast cell, which accelerate the process of aging and improve the 

wine quality. Enzymatic processes within the cells have a significant impact on the 
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composition and quantity of wine. They are catalyzed by enzymes located in 

separate organelles of yeast cell, which is in contact with the wine. 

The researches on the release of amino acids from wine yeast after 

fermentation and the forming of wine were made by N. Sisakyan and E. Bezinger. 

They identified 12 amino acids by paper chromatography. There were identified 

alanine, valine, glycine, serine, threonine, aspartic and glutamic acid. Similar work 

has been carried out by E. Peynaud and S. Lafon-Lafurkard and also by C. Hennig 

[1]. 

However, uncontrolled conduct of such technical operations as a lees aging 

can cause hydrogen sulfide due to the transition of sulfur-containing amino acids 

from cells into the wine such as cystine, cysteine, and others. Lees absorb oxygen, 

so lees aging prevents unwanted oxidation of the wine. If the lees are left unstirred 

and gobble up all the oxygen there is a risk of reduction and the formation of 

unwanted reductive compounds such as hydrogen sulfide and mercaptans. 

In this regard European countries use batonnage. Batonnage is the French 

term for stirring the settled lees from the bottom of the barrel back into the wine. 

These compounds are detrimental to wine quality. Hydrogen sulfide smells of 

rotten egg or rotten garlic, and mercaptans smell of burnt rubber or cooked 

cabbage. 

The purpose of batonnage: 

Å reduce the amount of reductive aromas; 

Å assist the release of such substances as yeast polysaccharides 

(polysaccharides contribute a roundness and volume to the palate), amino acids 

(which can act as flavour precursors, possibly enhancing flavour complexity) and 

esters () into the wine;  

Å impart a creamy, viscous mouthfeel, and maintain the formation of more 

complex flavor and better length; 

Å help integrate wood/oak characters and re-expose wine to the wood/oak 

surface in the case of barrels; 

Å promote secondary reactions (oxidative stirring) [2]. 

In Russia domestic companies use batonnage but companiesô laboratories do 

not have sufficient technical equipment for qualitative control of batonnage and, in 

particular, the transfer of amino acids. In this regard, the aim of the research is to 

establish the dynamics of the transition of amino acids in a contact with yeast 

biomass of a white table wine. 

The objects of research were white table wines produced using wine yeast 

species Saccharomyces vini, strains Rkatsiteli 6, Pino 14, and Kakhuri 7. 

The mass concentrations of the amino acids were determined by liquid 

chromatography (HPLC) on the instrument çAgilent Technologiesè. 

White table wines were made by fermentation of grape must with wine yeast 

strains Rkatsiteli 6, Pino 14, and Kakhuri 7. The wine was in a contact with yeast 
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biomass for 6 months with a single and a double stirring. The stirring was carried 

out in industrial conditions with a mechanical stirrer (800 rev / min). 

The data showed (Table 1) that the amount of amino acids which are secreted 

from the yeast cell depends on the yeast strain and stirring the lees. 

 

Table 1 

Isolation of amino acids into the wine during the process of lees aging  

Duration 

of lees 

aging 

Rkatsiteli 6 Pino 14 Kakhuri 7 

Without stirring 

1 month Glu, Pro, Met, Arg, 

Lys, Asp, Thr 

Glu, Pro, Leu, Asp, 

Met, Lys, Thr 

Glu, Pro, His, Ser, 

Met, Thr, Tir, Cys 

2 months Glu, Pro, Met, Arg, 

Lys, Asp, Thr, Phe, 

Tyr, Ala, Val, Ser,  

i Leu, Leu 

Glu, Pro, His, Met, 

Asp, Arg, Lys, Thr, 

Tyr, Ala, Val, Ser, 

Phe, Cys, i Leu 

Glu, Pro, His, Asp, 

Arg, Cys, Leu, Lys, 

Thr, Tyr, Ala, Ser, 

Val, Trʨ, Met, i Leu 

Single stirring 

1 month Glu, Pro, Met, Arg, 

Ser, Lys, Asp, Thr 

Glu, Pro, His, Asp, 

Met, Lys, Thr. Ser, 

Cys 

Glu, Pro, His, Ser, Thr, 

Tir, Cys, Try 

2 months Glu, Pro, Met, Arg, 

Ser, Lys, Asp, Thr, 

Tyr, Ala, Val, Leu, 

Phe, Try, Cys i Leu 

Glu, Pro, His, Met, 

Asp, Arg, Lys, Leu,  

Thr, Tyr, Ala, Val, 

Ser, Phe, Cys, i Leu 

Glu, Pro, His, Asp, Arg, 

Cys, Leu, Lys, Thr, Tyr, 

Ala, Ser, Val, Try, i 

Leu, Met 

 

In the sample of wine aged on the lees for 1 month without stirring 7-8 

amino acids pass into the wine. In the samples of wine being aged on the lees for 2 

months, were found 14 to 17 amino acids, depending on the yeast strain.  

Other researches showed that the yeast actively secreted amino acids from 

the cells during the stirring. On the 1st month of aging on the lees in the wine 

produced using strain Rkatsiteli 6 discovered serine, in the wine produced using 

strain Pino 14 ï histidine, serine and cysteine which were absent in variants without 

stirring. In the wine produced using strain Kakhuri 7 found tryptophan. 

Analyzing the qualitative composition of amino acids in a contact with yeast 

biomass during 2 months we can note the following: 

- for the strain Rkatsiteli 6: stirring the lees promotes the secretion 

tryptophan and cysteine from the cells into the wine, which were not identified in a 

variant without stirring; 

- for the strain Pinot 14, there was identified leucine during the stirring, 

absent in the variant without stirring. 
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- for the strain Kakhuri 7: we had received identical qualitative composition 

of amino acids in both variants (with and without stirring). 

In this way, the obtained results showed that qualitative composition of 

amino acids during batonnage varies depending on yeast strains, duration of wine 

contact with a yeast cells biomass and the presence of stirring. 
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A DEVICE FOR REMOVING MOISTURE FR OM BREWER'S GRAINS  

 

To increase the productivity of livestock and poultry is one of the main tasks 

of animal husbandry, and to cope with it means to use new types of feed and to 

introduce advanced resource-saving machines and technologies for producing high-

quality feeds [1]. 

One solution to this problem is to use highly concentrated feed (brewer's 

grains) in animalsô diet, and, thus, to recover brewer's grains as breweries often get 

rid of food of high nutritional value because of continuous production. 

Brewer's grains are a waste product of the brewing industry. It is a residue 

that remains after brewing and removing the barley wort, i.e. a suspension 

(mixture) consisting of water (liquid) and the sediment (kernel particles and grain 

shells). 

However, brewer's grain has a number of shortcomings, namely the short 

shelf life of its raw material (not more than 24 hours), as well as the incomplete 

assimilability of some of its ingredients by cattle. 
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The first shortcoming can be amended with moisture removal from brewer's 

grains with the following drying and pressing to store the resulting dry food for a 

long time. 

To remove moisture or separate inhomogeneous systems the centrifugation 

method is used: a heterogeneous system consisting of two or more phases, i.e. 

suspension (liquid ï solid), is exposed to a centrifugal force field. 

Centrifugation processes are among the most complex technological processes 

and centrifuges are considered to be complex technological devices. Not all the issues 

and problems concerning the theory of centrifuges have been worked out and receive 

adequate attention. Ii is not always possible to predict precisely the separation process 

of inhomogeneous systems in centrifuges. [2] 

The investigations [2-4] and others have showed that the time the suspension is 

in an operating unit and the nature of the solid fraction (sediment) motion in filter 

centrifuges have a great impact on the output and operation quality of plant. 

Sedimentation and filtration processes may be passive and take place due to the 

gravity force or fluid differences before and behind the filtration partition. A greater 

effect of the separation process can be achieved when changing the porosity and the 

thickness of the sediment layer on the wall of the perforated rotor. This process can be 

intensified by using additional forces, for example, in centrifuges and other devices 

with an operating unit. Such conditions can be obtained when the rotor simultaneously 

carries out rotary and vibratory motions [4]. 

Centrifuge rotor vibration effects on the suspension make it possible to 

decrease the friction angle, with other conditions being equal, that allows 

minimizing the size of the rotor of the machine, and consequently the metal 

content. Axially and torsionally vibrating centrifuges with rotors shaped as a 

cylinder and a cone have widespread  application. They are simple, compact and 

easy to produce. 

Their technological and technical specifications are quite universal, but at the 

same time it should be noted that the sediment locating on the perforated rotor 

surface is under great pressure which leads to its compacting and as a result 

clogging of the rotor surface perforations and working surface wearing. 

Due to the stated above advantages of filter units that use vibration and the 

prospects of the method of suspension fractionating it is necessary to continue their 

furth Centrifugal paddle screens with blades or a disc with blades as operating units 

are rarely used. These structures are used mainly in coal and starch industries and 

scarcely in agriculture because of their specific rotors. 

Constructions of this machine type are more universal than the above 

mentioned centrifuges as changes of their curvature radius and regulation of their 

blades on the disc make it possible to control the depth and the descending speed of 

the sediment and to affect the filtration process, without any size changes of the 

centrifuge itself [3]. 
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Vibration in this case leads to further speed increasing of moisture removal, 

and therefore to shortening the process time and improving the quality of the 

centrifuged material. 

P. I. Leontiev and A. I. Darhanov developed an effective filter-type design 

that has greater advantages as compared with the existing centrifuges. 

However, this device has some disadvantages and they are to be noted: 

insufficient hours of continuous rotor operation due to clogging of the perforated 

screens of curved blades with the material and the lack of cleaning during the 

operation process, and thereby water generation reducing. 

These disadvantages can be eliminated due to reverse rotor movements and 

the basic parameters of their optimization. 

Thus, we propose the following design improvements. The device for 

removing the moisture from brewerôs grains (Fig. 1) consists of the case 6 with the 

input 7 and output 8, 9, 10, 11 branch pipes and the radially sectored bottom 20 

with the tubes 21 to remove the moisture arranged with a gap and coaxially to the 

shaft 4 in the bearing supports 5 with the flexible springs 3 on the supports 2 fixed 

on the frame 1 to vibrate axially due to the actuator 23. Inside the case 6 there is the 

disc 12 with the holes 13. The disc is coaxially arranged to be rotated by the 

actuator 22 and axially vibrated by the actuator 23. The disc has the curved blades 

14 with the sectors 15 and the perforated screens 17. Each blade 14 is formed from 

the top 18 and the bottom 19 circular sectors, their radial sides are curved inward. 

The centres of the sectors 18, 19 are rigidly fixed hard on the opposite sides of the 

rectangular plate 16 and the bottom sector 19 of the blade 14 is rigidly fixed on the 

disc 12. 

Initial brewerôs grains through the input branch pipe 7 of the case 6 is fed to 

the disc 12 with curved blades 14 being rotated with the actuator 22 and axially 

being vibrated with the actuator 23. Due to the centrifugal force the brewerôs grains 

move along the perforated screens 17, the curved blades 14 from the center to the 

rotation periphery of the disc 12. Moisture passes through the perforated screen 17, 

getting into the sectors 15 of the curved blade 14 for moisture intake, thrusts into 

the partition 16, flows through the holes 13 of the disc 12 onto the radially sectored 

bottom 20 and then enters the receiver through the tubes 21. The resulting sediment 

due to the centrifugal force, axial vibrations and the amount of incoming brewerôs 

grains moves to the rotation periphery of the disk 12 due to the curved blades 14, 

and then through the output branch pipes 8, 9 of the case 6 falls into the sediment 

receiver. 
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Figure 1. A device for removing moisture from brewer's grains 

1 ï Frame; 2 ï Support; 3 ï Spring; 4 ï Shaft; 5 ï Bearing support; 6 ï Case; 7 ï Input 

branch pipes; 8, 9, 10, 11 ï Output branch pipes; 12, 13 ï Disc with holes; 14 ï Blade; 15 

ï Sectors; 16 ï Plate; 17 ï Perforated screens; 18, 19 ï Top and bottom circular sectors; 

20 ï Radially sectored bottom; 21 ï Tubes; 22, 23 ï Actuators 

 

When the moisture removes worse, the device is stopped and the reverse 

actuator 22 is activated to rotate the disc 9 with the curved blades 14 in the opposite 

direction and the process repeats. This time the second parts of the curved blades 

14 operate, and the first parts due to axial vibrations clean from the brewerôs grain 

particles, and the sediment is removed through the output branch pipes 10, 11. 

The device performance specifications: 

Productivity, t/h ................................................................................................... 3-4 

Specific electricity consumption (kW h)/t ..................................................... 1,4-1,6 

Moisture, % 

the initial material ................................................................................. 90-92 

the resulting material (the sediment) ...................................................... 50-55 
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The advanced bladed centrifuge with axial rotor vibrations and reverse 

motions leads to the most favorable conditions for moving particles, destroying the 

sediment structure, reducing the sediment resistance to filtration and cleaning of the 

filter blade surfaces. Thus, the efficiency of separating brewerôs grains into thick 

and thin fractions and the service life of the plant increase. 
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MANAGED TIME -SHARED HARDWARE TASK  SCHEDULER  

FOR MULTIPROCESSOR COMPUTING SYSTEMS 

 

Introduction. The main disadvantage of hardware schedulers is that it is 

impossible to change the computerized functions of a developed and manufactured 

device. This fact limits the implementation area of such schedulers. To provide 

flexibility it is necessary to make it possible to customize a scheduler for specific 

current tasks in order to get the maximum performance indexes of an operating 

system. This is of particular importance for systems on a chip where all the devices 

of a multiprocessor computing system (MCS) are centered in one chip. This fact 

pretty much dismantles the problem of restricting clock frequency of the devices 

due to short internal links and helps to maximize performance as a whole. 

Traditional real-time operating systems cause considerable overhead expenses 

for performing time-consuming functions of operating systems and, particularly, 
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for synchronization of processes connected with scheduling and dispatching since 

they are implemented by program method in kernel space using critical sections, 

semaphores, monitors, etc [1]. Such methods are well-proven but they require 

valuable time for performing system calls. System time expenditure can be 

considerably reduced by applying hardware assist for task scheduling 

synchronization which will result in the increase of central processing unit (CPU) 

utilization, response reduction, reliability and security of a control system. 

There are two main methods of building task schedulers in MCS ð using 

timesharing or using separate space [1]. The research of such systems was carried 

out, for instance, in works [2,3]. Here we will examine hardware architecture 

implementation in further detail. 

Architecture implementation. The suggested method is that the scheduling 

and dispatching subsystem are executed as a self-contained hardware device in 

MCS. In general there are two methods of connecting a hardware task scheduler to 

an interprocessor bus: 

1) as a device, running in memory or I/O device address space, available 

to any CPU; 

2) using specific CPU-to-scheduler interface generating additional control 

signals not available in mass-produced CPU. 

In the first case any CPU can generate a ñtask requestò command for reading 

the register contents of the requested task. Communication between a hardware task 

scheduler and a CPU can be performed by interruption signals, for instance. A task 

scheduler sends an interruption signal to a CPU when an immediate or top target 

task is ready to be maintained. After the signal the selected CPU switches to 

another task. For this purpose the control is passed to a context switch program 

which reads the task identifier from the hardware scheduler, saves the current task 

context and goes over to a newly set task. It is an all-in-all approach which allows 

to connect a task scheduler to any mass-produced CPU, however the performance 

of such hardware and software implementation is low.  

Another method is not that versatile since it requires generating additional 

control signals not available in mass-produced CPU. This approach is more 

efficient and is preferred in specialized MCS, for instance, in systems on a chip. Let 

us examine the approach in further detail. The block diagram of a hardware task 

scheduler is given in Figure 1. It consists of the following functional units: a queue 

control block; a task control block involving schemes of queue management and 

task selection management; a process control block; task context memory and a bus 

interface block. 

The queue control block consists of registers where task identifiers and 

process addresses are stored. The operating system performance considerably 

depends on the implementation of task queue. 
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Figure 1 ï Block diagram of a hardware task scheduler 

 

The task control block deals with forming a task queue. It constantly controls 

the task queue status using for that purpose two synchronization signals ð the 

queue is full and the queue is empty, which refer to the familiar semaphore 

technique. The task control block functionally involves two schemes ð queue 

management and task selection management. The second scheme can set on two 

selection modes ð first in first out (FIFO) or priority queues. 

The process control block controls CPU availability and when there is even 

one available CPU in the field, the block sets a ñCPU availableò signal. The 

process control block also involves a priority scheme used for unambiguous 

selection of one of the priorities for performing a current task. 

The task queue block is a set of 64-bit registers. The ID-field (30 bits) of a 

task register is the process identifier. This number unambiguously identifies the 

process in a hardware scheduler. The PROPRITY-field (8 bits) of a task register is 

a priority of the process. The COUNTER-field (16 bits) of a task register is a 

counter of the process. The SELPROC-field (10 bits) is used if the software task 
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scheduler implements so-called affinity scheduling when each process is tailored to 

a certain CPU. Eight low-order bits of the SELPROC-field set the number of CPU 

to which a scheduler should send a task selected for execution. Two high-order bits 

indicate the level of binding of the process to the CPU. A distinction is made 

between three levels of binding: hard level is when a task must wait for the CPU, 

which it is tailored to, even if there are other CPUs available in the system; soft 

level is when a task goes to the peripheral available, which it is tailored to, or goes 

to any other available CPU. On the third level there is no binding to a CPU at all. 

The SELPROC-field can address up to 256 CPUs. 

The task selection block sends a task to execution to the available CPU with 

implementation of several various scheduling disciplines. This facilitates support of 

scheduling algorithms used in interactive (round-robin scheduling, etc), batch 

processing (the shortest task first) and real-time systems. 

In general, the scheme of operation of hardware and software scheduling and 

dispatching subsystem looks like this: a software task scheduler defines a 

scheduling discipline and sends the parameter to a hardware scheduler. For 

instance, if priority scheduling is chosen, then a software scheduler sets priorities 

for each process in a system, however the current task selection out of the list of 

those available is performed by a hardware scheduler which in its turn takes into 

consideration the priorities set to the processes by a software scheduler. 

Conclusion. The model of a hardware task scheduler was described in VHDL 

language. The simulation and examination of each of the scheduler blocks 

operation was carried out in the WebPack ISE program. The analysis of data, 

obtained from the simulation, made it possible to conclude that a hardware task 

scheduler can fully perform a number of functions concerning scheduling and 

dispatching of tasks in MCS. Hardware implementation of dispatching and 

scheduling algorithms is considerably more powerful than software 

implementation. 
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AERO-VIBRATION -PULSE MACHINES  

FOR PREPARING LOOSE FEED MIXTURES  

 

The combined feed prepared in agricultural enterprises nutritionally valuable  

for different age groups of animals is 25-30% cheaper than the purchased one. 

Technologies for producing formula feeds and feed mixtures resort to various well-

balanced formulae with the maximum use of available natural resources. 

Meanwhile, the mobile formula-feed plants (MFFPs) play an important role in 

solving problems of feeding and housing of farm animals and poultry, improving 

the quality of the final product and increasing its profitability, as medicines, 

enzymes, antibiotics and premixes can be added to any formula feed when it is 

necessary [1]. 

Particular emphasis should be placed upon grinding, dosing and mixing, 

since not only the main formula components but also additional ones included even 

in small quantities are to be uniformly distributed. Thus, formula feeds and feed 

mixtures produced according to progressive technologies in agricultural enterprises 

is an urgent task.  

Thus, to develop and introduce new high-performance and resource-saving 

machines and advanced technologies, with aerodynamics and vibration being 

appropriate to use is of primary importance. Despite the complexity of the 

processes occurring in the machines, they have a number of advantages when 

compared with others. 

In this regard, the use of continuously operating vibration and aerodynamic 

machines combined into one unit to dose and mix feeds, and high-performance 

shredder, the justification and optimization of their main parameters will reduce the 

time, the energy and raw material consumption when producing formula feeds and 

loose feed mixes of the required quality directly in agricultural enterprises, and 

shorten transportation ways. 

The rotor-hammer crusher for loose feed [2, 3] (Fig. 1a) consists of the case 1 

with a horizontal grinding chamber, the rotor 3 and the actuator 4. The first grinding 

stage is formed with the concentrically fixed lower 5 and upper 6 annular protrusions 

with radial through grooved channels. Inside the grinding chamber on the cover 15 

of the case 1 there is a stationary operating unit, i.e. an annular protrusion 6. The 

rotor 3 consists of a drive shaft on which the lower disc 14 is mounted with the fixed 

annular protrusions 5 and the acceleration blades 7. On the top of the blades the disk 
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13 is mounted. The hinged hammers 8 are at the end of each acceleration blade 7. On 

the upper disk 13 the outtake blades 12 are peripherally mounted outside the grinding 

chamber ring. The sieve 9 and the grooved decks 10 are peripherally attached to the 

case of the grinding chamber. They are removable, modular, compound and have the 

form of a series of alternating sections. The sieve 9 and the decks 10 form the 

grinding chamber ring. Between the upper disk 13, the sieves 9 and the decks 10 

there is a gap m for the smooth rotation of the disk which is less than or equal to the 

absolute value of grain grinding. Above the rotor 3 there is the distribution cone 11, 

its base diameter is less than the diameter of the inner hole of the upper disc 13. The 

case 1 has the cover 15; the hopper 2 and two output branch pipes 16, 17 are also 

here. The rotor 3 may rotate both directions (direct and reverse) to ensure a uniform 

wearing of crushing elements and removing of the crushed material through different 

branch pipes. 

The rotor-hammer crusher operates in the following way. Loose material, 

such as grain, enters the grinding chamber through the hopper 2 because of the 

vacuum due to the operating rotor acceleration blades. In the grinding chamber the 

material moves between the annular protrusions 5 and 6 with radial through 

grooved channels. Due to the influence of centrifugal forces and vacuum the 

material passes the radial through grooved channels of the annular protrusions to be 

ground (cut and chipped) when sliding on the edges of the annular protrusions 5 

and 6. Then the material is picked up by the acceleration blades 7 with the 

hammers 8, and is further ground. Because of the centrifugal force it is dropped 

onto the grooved decks 10 and the sieve 9 in the zone of the second stage of 

grinding. Here happens the shredding and fracturing of the material due to crushing 

hammers 8, the passive desks 10 and the sieve 9. Due to the air flow formed by the 

acceleration blades 7 and centrifugal forces the material passes through the holes of 

the sieve 9 and to the outtake blades 12. Then, because of the action of the blades 

12 the ground material moves into the output branch pipes 16, 17 that are 

tangentially mounted to the case 1. 

The grinding unit is controlled by a removable section of the sieve 9 formed 

with holes in accordance with the desired particle size distribution. Due to the 

acceleration blades 7 rotating at a high speed there occurs vacuum in the grinding 

chamber to move the material into it through a flexible pipe out of clamps or other 

containers. 
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Figure 1. Aero-vibration-pulse machines. a) Rotor-hammer crusher; b) Multicomponent 

vibratory feeder; c) Vibratory mixer; d) Aerodynamic mixer 
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The multicomponent vibratory feeder [4] (Fig. 1b) consists of the box-shaped 

case 1 in the form of a wedge with sections rigidly mounted on the frame 2. On the 

sloped inner side of the case there are activators 13, and on the outside there is an 

eccentric vibration generator with connecting rods 18 of different eccentricities. 

The connecting rods are placed on the same shaft 19 in bearing supports 24 and 

hinged by pins 14 and plates 23 with brackets 17 to the bottom 20 of each case 

section, the bottom is made of an elastic material. The front wall of the case there is 

the vertical plate 11 with holes 16 coinciding with the output openings 15 of the 

case sections and the guide grooves 12 with moving vertically adjustable shutters 

10 and sliders 8 that have the toothed racks 7. The adjustable shutters with cutting 

ends are installed in the guide grooves to move vertically and are fixed to the 

sliders by clamps 9. The racks of sliders are connected with the gears 3 which are 

on the shaft 6 of the hand drive 4. The gear 6 is installed in the bearing supports 5 

attached to the case. 

The multicomponent vibratory feeder operates in the following way. The 

case sections are filled with loose components at a desired ratio. Depending on the 

desired ratio of components before the first loading of the hopper the input 

openings are adjusted with the shutters 10 that are also regulated in the guide 

grooves 12 of the plate 11 up to the desired motion of the clamps 9 in the sliders 8. 

The adjustable shutters 10 and the sliders 8 move together in the same guide 

grooves 12. The sliders 8 are at the same horizontal level as well as the gears 3 on 

the shaft 6 of the hand drive 4. When the electric motor 21 is activated by means of 

the flexible transmission 22, there is a torque transmitted to the shaft 19 mounted in 

the bearing supports 24. The connecting rods 18 on the shaft 19 have different 

eccentricities and cause vibrations of the elastic bottom 20 of each section of the 

case 1. The elastic bottom surfaces of the case sections vibrate due to the activators 

13. The actuators 13 cause the loose components in the case sections to become 

ñfluidizedò, and especially on the sloped side. The condition ñfluidizationò doesnôt 

lead to the loose material bringing in the case, increasing its flowability and 

positively affecting its uniform discharging, and the installation of connecting rods 

with different eccentricities also facilitating it. The connecting rods are hinged to 

the bottom of each section to adjust vibration parameters: the vibration amplitude 

A, m; the vibration frequency ɤ, sec1- of the elastic bottom of each section due to 

the physico-mechanical properties of the material. The shutters 10 are opened 

simultaneously with the upward moving of the hand drive 4, which is connected to 

the shaft with the gears 3. The gears 3 rotate and lift the toothed rack 7 with the 

sliders 8 and the shutters 10 in the guide grooves 12 of the plate 11. The opening 

shutters cause a uniformly simultaneous outflow of the loose components from the 

case sections 1 through the output holes 16. To close the shutters 10 it is necessary 

to lower down the hand drive 4 that has the travel lock. 
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The vibratory mixer [5] (Fig. 1c) consists of the cylindrical container 3 

elastically mounted on the frame 10 by means of the spring supports 9. The 

container case has the loading tube 6 and the unloading tube 11. The shaft 5 with 

the mixing elements 4 and 2 is inside the container. On the ends of the shaft the 

unbalance exciters 1 are also mounted. The shaft by means of the flexible coupling 

7 is connected to the drive station 8. 

The vibratory mixer operates in the following way. The shaft 5 is rotated by 

the motor 8 by means of the flexible coupling 7. The components to be mixed are 

loaded through the loading tube 6. The shaft unbalance rotation causes vibrations of 

the container with the shaft along an elliptical trajectory with high accelerations. 

These accelerations are so great that the loose material in the container due to 

vibrations either separates from the inner surface of the case or contacts with it to 

increase the vibration intensity of the loose material. The stirring cylindrical 

springs mounted on the shaft 4 are exposed to rotational vibrations from the shaft 5 

with the container 3. As a result of this process, the loose material is vibro-boiling 

to cause an intense circulation and mixing of its components. The blades 2 mix and 

move the material to increase the performance of the mixer. The intense circulation 

of the loose material in the vibrating container due to the operating elements leads 

to reducing the time necessary for preparing a high-quality mixture as well as the 

specific energy intensity of the process and increasing the mixer productivity. The 

resulting mixture of the loose material is unloaded from the container through the 

unloading tube 11. 

The aerodynamic mixer [6] (Fig. 1d) consists of the conical case 1, the cover 

2 with the air output boxes 3 attached to the conical case 1 on the larger base. The 

cover is a hollow truncated cone with a hole at the top and the inside rounded edges 

of the larger base. The mixer also has the mixing chamber 4 mounted over the 

cover 2 with the input branch pipes 5 (hinged to the cover 2) for supplying air 

together with the mixture components, the motor 6 with the centrifugal fan wheel 7 

on its shaft. The wheel consists of two non-parallel discs: the lower horizontal 8 

and the upper conical 9 ones with a hole at the top for supplying the material with 

the blades 10 as curvilinear chutes. The springs 11 are rigidly fixed to the inner 

surface of the curvilinear chutes at one end, the springs are no longer than the fan 

wheel and their shape corresponds to the blades. The mixer also has the hollow 

cone 12 with an opening at the top and fixed under the centrifugal fan wheel 7 with 

its bottom up, and the tube 13 for unloading the loose material. 

The aerodynamic mixer operates in the following way. The air with the 

suspended separate mixture components simultaneously are inhausted due to the 

vacuum caused by the blades 10 of the centrifugal fan wheel 7 via the input branch 

pipes 5 hinged to the mixing chamber 4 to cause the material move into the mixing 

chamber 4 in different directions. In the chamber 4 the air with suspended separate 

mixture components rotates and all the components are mixed. The screw-shaped 
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granular mixture flow due to the vacuum and the gravity moves onto the rotating 

blades 10 of the centrifugal wheel 7. Here the mixture components are additionally 

mixed due to the curved blades 10 and the discs 8, 9 of the fan wheel 7 and the 

springs 11. Then the material together with the air is moved onto the curved inside 

surface of the cover 2, and then into the conical case 1 where it is separated into the 

loose material and the air due to the action of the vortex flow formed by the curved 

surface of the cover 2 and centrifugal, frictional and gravity forces. The loose 

mixture fills the conical case 1 up to the certain level to be below the hollow cone 

12, and release from the conical case 1 through the branch pipe 13. The air enters 

the cone 12 and removes through the outlet boxes 3. 

To ensure the efficiency of the aerodynamic mixer is necessary to provide 

the spacing between the disks 8, 9 on the periphery of the fan wheel 7 is to be 

greater than the maximum particle size of the mixed materials for their free 

passing. For example, when mixing loose materials and the largest size of all the 

mixture components being the size of wheat grains (the length is 6 mm, the width is 

2 mm, the thickness is 3 mm), the discs of the fan wheel on the periphery are to be 

spaced greater than 6 mm for  the wheat grains free passing. 

The above characterized machines are used in the following technological 

schemes: 

1. Rotor-hammer crusher ï Multicomponent vibratory feeder ï Vibratory 

mixer: 

Productivity, t/h ................................................................................... ʜʦ 5 

Drive power, kW ...................................................................................... 7 

Dosing error, % ..................................................................................... + 2 

Mixture uniformity, % ............................................................................ 95 

2. Aerodynamic mixer ï Rotor-hammer crusher:  

Productivity, t/h ................................................................................... ʜʦ 1 

Drive power, kW ................................................................................... 5,5 

Dosing error, % ..................................................................................... + 5 

Mixture uniformity, % ............................................................................ 95 

The technical and economic effect of aero-vibration-pulse machines within a 

modular formula feed assembly is achieved due to well coordinated work of its 

units for grinding, dosing and mixing to shorten the production time and to reduce 

the energy intensity when producing loose mixtures and formula feed in 

agricultural enterprises. Moreover it will reduce consumption of material resources 

and shorten transportation ways. 
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INNOVATIVE TECHNOLOG Y OF STALK FODDER SHREDDING  

 

Russia's way out of the economic crisis is impossible without the 

implementation of the latest scientific achievements in modern equipment and 

development of technologies. Particularly difficult situation is observed in the 

agricultural sector where most of the machinery and equipment have become 

obsolete [1]. 

According to the domestic and foreign experts' opinion, feeding animals 

amounts to 60 ... 70% of production costs. One of the factors of economic 

efficiency of livestock production is to reduce the cost of fodder preparation and 

improving its quality. The basis of livestock fodder is roughage. Without 

pretreatment it is poorly eaten by animals, and is not absorbed well. In order to 

solve this problem and to increase the efficiency of livestock production it is 

necessary to justify the most effective technology of fodder preparation and to offer 

a specific constructive solution. 

Roughage includes hay, straw, chaff, reed, corn stalks, seed husks of a 

number of crops and others. These fodders contain large amounts (up to 40%) of 

indigestible fiber, that is why they are very tough and poorly eaten by animals 

without pretreatment. During fodder preparation it is necessary to take into 
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consideration not only their diversity, but various technologies and methods for 

their treatment. The methods are divided according to the type of energy which is 

expended during the technological process: mechanical, thermal, chemical, 

biological and biochemical. All types of treatment of different materials by means 

of mechanical exposure to them through the working mechanisms of the machine 

are related to the mechanical technology. During the process of mechanical fodder 

preparation the most common and important step is shredding. Each type of 

shredding is carried out by a certain type of machines which are different in 

designing and working process scheme. 

While shredding straw and hay the cutting size should be 40...50 mm for 

cattle, 30...40 mm for horses and 20...30 mm for sheep. Smaller cutting (the length 

of shredding fodder is 5...10 mm) is used for mixing roughage with juicy ones. In 

the production of grass meal for pigs and poultry the dried grass is shredded to a 

particle size less than 1 mm [2]. 

A large group of equipment with hammer and pin working bodies is mostly 

used for shredding roughage. For receiving shredding fodder of  required quality 

first of all it is necessary to remember that fodder as a material of plant origin 

consists of two structural elements: the skeleton (carcass, fixtures) having elastic 

and plastic properties and viscous filler. Therefore, the destruction of such material 

is more effective when shredders with cutting-abrasive action are used. 

We offer the design of a centrifugal rotary type shredder (Figure 1) which 

operates in the following way: the receiving chamber 5 is supplied by raw material, 

which is picked up by the blades of delivering impeller 3 and due to the centrifugal 

force it is moved to the canals of guide pin-knives 9 of the first stage of shredding, 

where fodder, after preliminary compaction, is shredded into predetermined length 

with the help of cutting elements 10. Further, the ground material is subjected to 

further splitting on the second stage of shredding, followed by aerodynamic 

unloading of finished product by vanes 12 [3]. 

Technological and structural factors as well as physical and mechanical 

properties of the crushed material significantly influence the efficiency of the 

shredder [2]. Due to the cutting theory given by V.P. Goryachkin, the main 

parameters of the technological process are the pressure of the cutting element on 

the material and its lateral movement, wherein pinching angle plays an important 

role. Pinching angle c  is the angle between the edge of the cutting element in the 

cutting area and the working edge of anti-cutting element, wherein the ground 

material stops its movement and its cutting begins. The critical value of pinching 

angle depends on the angles of frictionj between the edges of the cutting 

elements and the object which is cut. Permissible value of pinching angle is defined 

experimentally under different conditions (type of a cutting tool and the sharpness 

of its cutting edge, physical and mechanical properties of the material to be 

shredded, etc.).  
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Fig. 1. The scheme of stalk fodder centrifugal rotary shredder 

 

The design parameters of the working bodies cutting couple of centrifugal 

rotary shredder on the first stage of shredding include (Figure 2): ɓ is the angle of 

sharpening the cutting element; ɓ1 is the anti-cutting angle of the canal wall; a is 

the thickness of the cutting element; ŭ is the edge sharpness of the cutting element; 

ȹS is the gap between the cutting and anti-cutting elements; z
/
1 is the canal width at 

the outlet; h
/
 is the canal height; z

/
2 is the canal width at the inlet, ɢ is the  pinching 

angle. 

 

 
 

Fig. 2. The design parameters of the cutting couple of stalk fodder centrifugal rotary 

shredder on the first stage of shredding  
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One of the most important indicators of the finished product quality while 

shredding stalk fodder is the cutting length l. It will depend on the amount of 

shredding elements and their constructive sizes. The productivity of shredder 

depends on the capacity of the first stage of shredding [3,4]. 

In defining the economic efficiency of the development or implementation of 

new technologies and equipment, the comparability of costs with the compared 

version should be provided. Shredder of roughage (ʀɻʂ-30ɹ) is considered as a 

base version. Results are presented in table 1. 

 

Table 1. Key figures of economic efficiency 

Key figures 

Shredder of 

roughage 

(ʀɻʂ-30ɹ) 

Stalk fodder 

shredder 

(ʀʉʂ) 

Productivity (hourly), t/h 2,3 6,0 

Installed capacity, kW 30 30 

Mass 1700 1700 

Specific energy consumption kWh/ t 13,0 5,0 

Specific quantity of metal, kg / t 739,0 283,3 

 

The table shows that the centrifugal rotary shredder of stalk fodder (ʀʉʂ) 

exceeds some key figures in comparison with the shredder of roughage (ʀɻʂ-30ɹ): 

hourly productivity is 2.5 times higher; specific quantity of metal and specific 

energy consumption of working process is 2.5 times lower. Energy costs are 

reduced by 60%. 
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FACTORS OF RISK OF ELECTRICAL HEART INST ABILITY  

 IN TYPE 2 DIABETES M ELLITUS  

 

Microcirculatory injuries and atherosclerotic arterial changes in patients with 

Type 2 Diabetes Mellitus (DM 2) cause structural and functional changes of the 

myocardium. They involve abnormalities of the electrical heart activity. Coronary 

Heart Disease (CHD) is considered to be the main cause of disability among 

patients with DM 2, coronary deficiency being diagnosed late in the disease by the 

sudden death or circulatory deficiency, caused by its abnormality. Ventricular 

arrhythmias are recognized to be the provocation factor of the sudden death. 

However ventricular rhythm disturbance (VRD) should be considered as the 

immediate cause of the development and progression of chronic heart failure 

(CHF). 

The research objective is to study the indices of myocardial electrical 

instability in diastolic heart failure (DHF) in patients with DM type 2. 

The research methods and materials. We observed the group of 86 

patients (40 male and 46 female). The average age was 59.3Ñ4.7 years. The 

inclusion criteria were Type 2 Diabetes Mellitus, exertional angina of I-III 

functional class (FC), left ventricular diastolic dysfunction (DD) with left 

ventricular ejection fraction more 50%, the age of a patient should not exceed 65 

years. The complex survey included echocardiography, Holter ECG monitoring 

(HM ECG), signal-averaged ECG (SA ECG) with assessment of late potentials of 

ventricles (LVP), analysis of heart rate variability (HRV) and heart rate turbulence 

(HRT), interval dispersion Q-ʊ (Qʊd). We had three groups of patients: the first 

group(n=36) were patients with abnormal relaxation of left ventricle (LV), the 

second group(n=28) included patients with pseudonormal type of LV DD, the third 

group consisted of the patients with restrictive type of LV DD. The symptoms of  I 

FC CHF were disclosed in 24 patients, 35 patients had II FC and 27 patients had  

III FC. 

The results and discussion. LV DF disorders were more severe in FC 

increase:  restrictive type of LV DD was recorded in III FC in 63% of cases; we 

had 11.4% in II FC and 4.2% in I FC. Abnormal type of relaxation was recorded, in 

3.7%, 40% and 87.5% respectively. We discovered pseudonormal type in 33.3%, 

48.6% and 8.3% of cases respectively. VRD were recorded in all patients, 59% of 
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cases having the combination of various forms of supraventricular arrhythmias. 

More severe forms of VRD (premature ventricular contraction of IV-V grades) 

were revealed in 27 cases (31.4%), polymorphic premature ventricular contraction 

(PVC) was identified in 35 (47.7%) patients, PVC was classified as I grade in 8 

cases. The analysis of the indicators of electrical and structural remodeling in 

patients with type 2 diabetes with different variants of LV DD allowed us to 

establish a definite pattern: LVP and ventricular arrhythmias of high grades were 

recorded more often with the increase of degree of diastolic dysfunction, the 

increase of repolarization inhomogeneity with the dispersion increase of Q-T 

interval was revealed. LVP are the markers of heterogeneity of distribution and 

fragmentation of the wavefront of depolarization.  34 (39.5%) patients with type 2 

diabetes had pathological parameters of SA ECG: it was 25% in abnormal 

relaxation of LV DD, 35.7% in pseudonormal type and 68.2%,  p<0.001 in 

restrictive type of LV DD. The earlier, pair premature ventricular contractions and 

paroxysm of ventricular tachycardia were detected in patients with fragmented 

delayed activity more often than in patients without LVP, 22 (64.7%) and 5 (9.6%) 

at ɢ
2
=7.4, p <0.001, respectively. Having done the correlation analysis, we detected 

the connection of the daily duration of the ischemia episodes with filtered complex 

HF QRS Dauer HF (r = 0.53, p = 0.01) and with the duration of low amplitude 

signals at the end of filtered complex QRS LAH Fd (r = 0.49 p = 0.03). 

When studying QTd we observed higher values in patients with VRD of III -

V grades (66.9 Ñ 5.1 ms) than in patients without VRD (43.8 Ñ 3.7 ms), p <0.05. 

The results of the analysis showed the connection of the dispersion of the interval 

Q-T with PVC grades (r = 0.6432, p <0.01) and with the parameters of the SA 

ECG: LAH Fd (r = 0.4831, p <0.05) HF QRS-Dauer (r = 0.5744, p <0.05). 

Patients with type 2 diabetes had the increase of the degree of diastolic 

dysfunction accompanied by increasing vegetal imbalance and increased 

sympathetic activity. The excess of the BHC balance of sympathetic type  LF/HF 

was observed in 52.8% of patients with LV abnormal relaxation in group I, in 82% 

of patients with pseudonormal type of LV DD in group II,  in 100% of cases in 

group III  with a restrictive type, p <0.05. Patients from group III had dramatically 

reduced indicators BB50, SDNN index, rMSSD. The values reveal the violation of 

protective vagal influence on the value of the ñthreshold of atrial fibrillationò of 

heart. Disorders of neurohumoral regulation are diagnosed in restrictive variant of 

LV DD, they indicate the increased sympathetic activity (SDNN ï 23.6 Ñ 3.2ms, 

LF/HF ï 5.43 Ñ 0.31 standard units, VV50 - 0%). 

Frequency registration TO>0% and TS <2.5ms/RR was significantly 

dominant in the group with restrictive type of LV DD in comparison with group I 

(DD is according to abnormal relaxation type) and group II (pseudonormal type of 

DD), p <0.05. We established the relation between the breach of the TCP and the 

indicator of changes of left atrium volume r = -0.43 (p = 0.032), left ventricular 
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ejection fraction - r = -0.49 (p = 0.03), the end-diastolic volume index - r = 0 51 (p 

= 0.02), left ventricular myocardial mass index - r = 0.45 (p = 0.04). The 

relationship of TS with BPC parameters is detected: SDNN (r = 0.41, p = 0.02) and 

LH/HF (r = 0.332, p = 0.02). Absolute values of TO correlated significantly with 

QTd (r = 0.349, p = 0.04). 

The assessment of changes in the electrophysiological properties of the 

myocardium seems to be an important aspect in the search for the new diagnostic 

tests of severity of ischemic myocardial injury in patients with type 2 diabetes. The 

validity of these approaches is based on the idea that electrophysiological 

alternation of cells and their membranes is associated with remodeling in 

conditions of restricted coronary blood flow and is involved in arrhythmogenesis. 

That is why we studied the relationship of electrical and structural remodeling with 

diastolic left ventricular function in case of violation of carbohydrate metabolism. 

The analysis of ventricular late potentials and dispersion of QT interval allow 

assessing the arrhythmogenic substrate in type 2 diabetes patients with left 

ventricular diastolic dysfunction. Persistent deterioration of LV diastolic function 

in the hibernating myocardium is intensified by inhomogeneity of depolarization 

and repolarization. The increase of sympathetic influence is reflected on the active 

myocardial relaxation and phase structure of diastole in the subsequent violation of 

metabolic pathways with degradation of fibroid heart and secondary changes of the 

contractile myocardium. 

Thus, the myocardium electrical stability and its global contractility are 

integral characteristics that determine the functioning of the heart as a self-

regulating system. The application of the integrated markers may contribute to the 

development of an integrated approach to risk stratification of arrhythmic events in 

patients with coronary heart disease. 
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CHANGES IN PHOSPHATE CONTENT OF SOD-PODZOLIC SOILS 

AFTER ANTHROPOGENIC UTILIZATION  

 

Due to the critical nature of agriculture, lands of agricultural designation 

have been reducing in the nonchernozem belt of the Russian Federation. The soil is 

gradually becoming overgrown with natural vegetation and turns into grassland. As 

a result, between 1980 and 2012 agricultural enterprises of the Leningrad region 

had lost about 160.000 hectares of agricultural land (20%) [1]. 

After the anthropogenic utilization of soil is finished and natural vegetation 

starts to grow over, physical and chemical properties of soil deteriorate. 

Overgrowing of former arable land affects the content and forms of phosphorus 

reserves. 

The objective of this paper is to study the changes in the content and forms 

of phosphorus reserves in sod-podzolic soils after their utilization was completed. 

The research was carried out on the territories of Boksitogorsky district of 

Leningrad region, which geographically is the medium area of southern taiga. The 

study focuses on soils at various stages of  regradation. 

Grassland of 8 years. A former garden, which had been extensively used for 

over 50 years to grow potatoes, fertilized by organic manure. After the end of its 

utilization the garden began to intensively overgrow with weeds. 

Grassland of 18-40 years. Before 1985 the area in focus was cultivated for 

silage crops, fertilized with artificial manure. Since 1985 the soil has been used as a 

hay-meadow. 

Grassland of 50 years. The area had been regularly tilled until 1960. After 

the agricultural use was over, it started to overgrow with shrubs and, consequently, 

the vegetation was replaced by birch and spruce grove. 

We distinguish the following plant associations: coltsfoot herb meadow (8 

years); gramineous herb meadow (18-20 years); willow gramineous herb shrub (25 

years); willow-birch gramineous herb grove (40 years); sorrel spruce birch grove 

(50 years). As the object of comparison we have chosen arable soil (garden), on 
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which for several decades potatoes have been continuously cultivated. Natural 

manure was applied annually. 

The content of phosphoric types in the soil samples was analyzed following 

the method of Chang and Jackson, total phosphorus after the combustion of sulfur-

chlorine mixture colorimetric to molybdenum-acidic ammonium [2]. 

The research has shown that the total phosphorus content of soil varies in a 

narrow range from 0.114% to 0.363% in the upper profile and from 0.078% to 

0.200% in the lower part. However, the content and distribution of total phosphorus 

in cultivated sod-podzolic soils (tilled) appeared to be approximately equal to the 

maximum in agrohumus horizon. In soils of different regradation period and in the 

grove soil the total phosphorus is concentrated mainly in sulfur-humus regradation 

horizon. At the bottom of the profile its content decreases. 

High concentration of phosphorus can be found in cultivated sod-podzolic 

soil within 0-25 cm layer, 11.74 t/ha, within 0-50 cm layer, 21.65 t/ha. During the 

first decade of regradation the concentration of phosphorus decreases and makes up 

to 7.18 t/ha within the 0-25 cm layer, and 16.62 t/ha in the 0-50 cm layer. After 20 

and 25 years of regradation the registered concentration of phosphorus was 5.53 

and 4.60 t/ha, 11.70 and 10.04 t/ha respectively. In postagrogenic soils after 40 

years of regradation it amounted to 3.70 t/ha (0-25cm), and 4.30 t/ha after 50 years 

of regradation. However, within in the layer of 0-50cm the amount of phosphorus is 

identical and make up to 8.65 t/ha. In grove soil the concentration is minimal 

among soils in the focus of the study (0-25cm ï 3.50 t/ha, 0-50cm ï t/ha). 

The lay out of phosphate forms in genetic horizons of arable soil indicate that 

all forms are accumulated in the upper layers of the profile. A significant content of 

Fe-phosphates was registered in the plowing layer. 

All soils, that we researched, contain a rather small amount of phosphate 

forms, in regard to the arable soil and depending on their depth the amount 

becomes even less. The content of water-soluble phosphate ranges from 3.0 to 37.3 

mg/kg, which is from 0.38 to 1.07% of the total phosphorus. 

The amount of Al-phosphate is 1.5 times bigger than the amount of Fe-

phosphates and it makes up to 11.5% of the total, with the exception of 20-years 

grassland and grove. These types of plant associations are dominated by Fe-

phosphate, 9.0% of the total. Calcium phosphates are present in smaller amounts 

and with the increase of the regradation period their number is reduced 30 times 

compared to tilled soils. 

In the course of the first 10 regradation years as a result of residual effects of 

the previous cultivation the contents of Al-phosphates and Fe-phosphates decreases 

twice, the amount of Ca-phosphate, 1.5 times. In subsequent years, 20-25, in 

consequence of the changes in vegetation the physicochemical properties of the soil 

change as well and there is a drastic decrease in all phosphate forms in the range of 

20-30% in the arable soil. Within the upcoming years this difference increases. 
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Chart. The content and forms of mineral phosphorus compounds in sod-podzolic 

medium clay-loam soils 

Horizon 
Depth, 

cm 

Total, 

mg/kg 

Phosphorus forms, mg/kg 

Water  

soluble 

Al -

phosphates,  

Fe-

phosphates,  

ʉʘ-

phosphates,  

Tilled land 

ʈ1 0 ï 14 3630,0 30,3 338,0 412,5 95,5 

ʈ2 14 ï 29 3500,0 37,3 401,0 200,0 82,7 

ɺɽL 29 ï 34 2000,0 9,6 54,0 106,0 34,3 

8 years 

ʈw1 2 ï 23 2320,0 14,5 197,5 109,0 66,2 

Pw2 23 ï 34 2350,0 12,9 197,5 145,0 49,6 

ɺɽL 34 ï 47 2200,0 6,15 147,5 78,1 25,5 

20 years 

ʈw1 2 ï 17 1640,0 7,2 71,0 113,0 27,6 

Pw2 17 ï 29 1600,0 5,0 45,0 84,0 10,0 

BEL 29 ï 46 1440,0 3,8 49,0 56,7 5,0 

25 years 

ɸYpa1 2 ï 14 1340,0 3,7 82,5 70,0 13,3 

ɸYpa2 14 ï 29 1300,0 4,6 87,5 55,5 13,6 

ɸ2ɺ 29 ï 44 1200,0 3,4 113,0 72,0 8,1 

40 years 

ɸYʨʘ1 2 ï 17 1220,0 3,0 97,5 71,3 10,0 

ɸYʨʘ2 17 ï 27  1120,0 4,2 193,0 51,8 10,0 

EL 27 ï 32  1180,0 4,1 41,0 27,5 7,0 

50 years 

ɸYʨʘ1 2 ï 12 1210,0 3,8 66,8 68,7 6,2 

ɸYʨʘ2 12 ï 22 1120,0 5,4 178,7 23,7 1,5 

EL 22 ï 32  1090,0 5,1 26,2 19,5 2,8 

Grove 

ɸY 3 ï 13 1140,0 6,15 74,0 105,0 3,25 

EL 13 ï 34 1140,0 4,35 170,0 38,7 3,5 

BEL 34 ï 48 780,0 3,0 171,0 58,5 7,0 

 

While within the arable and 8-year regradation soil Al-phosphates in the 

horizon (P) are evenly distributed, in the soil of 25 and 50 regradation years Al-

phosphate accumulation was registered at the bottom of the arable layer with a 

sharp decrease in the eluvial part. 

 



65 
 

The cultivated soil marks a difference in phosphorus content. The arable 

horizon is dominated by phosphates of iron, aluminum and calcium, in the eluvial 

horizon their amount drops sharply. 

Upon the termination of anthropogenic utilization the total content of 

phosphorus changes. The concentration of phosphorus in the former arable horizon 

drastically reduces. 
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THE OPTIMAL SELECTIO N SCHEMES OF APPLING POBIOTIC 

çBACINIL è FOR IMMUNIZATION OF CALVES AGAINST RINGW ORMS 

 

Introduction:  

One of the ways to enhance the anti-infective protection in the organism, is 

the activation of the innate immune system. Itsô function is non-specific, realized 

through: mechanical protection (skin, mucous membranes); also phagocytosis by 

the destruction of infected cells (complement, natural killer cells); as well as 

secretion of cytokines (interferon, interleukins); and more over the synthesis of 

antimicrobial peptides, chemokines, etc. All the cellular and hormonal factors of 

non-specific resistance are involved as effecter mechanism in the development for 

acquired immunity. Immunotropic drugs from microbial origins containing 

microbial cells can be applied for activation of the immune system. Similar to, 

lysates or partially purified cellular components (lypopolysaccharides, 

peptidoglycans), or biologically active fragments obtained by directed synthesis, 
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(muramyl dipeptide, glucosamine muramyl dipeptide). In this regard, according to 

Vorobeichikova E. V. and others [2], specific attention is acquired on the use of 

complex probiotic preparation drugs containing microbial metabolites. These 

substances increase the activity of the normal micro-flora in the intestine and 

macrophage system of the body organism, which leads to the activation of 

nonspecific immunity [1, 3]. 

The aim of the research is to study the effect of veterinary probiotic drug 

"Bacinil" on the immune response of calves, by vaccination dry-live vaccine 

against ringworms of cattle and the selection of optimal use schemes. 

 

Materials and Methods Research: 

In the experiment, we have studied 3 groups of black-motley breed calves at 

an age of 20 days and, live weight around 25-40 kg, owned by SF "Clivsi" PMC 

"Obldorstroi" district of Liozno, Vitebsk region Republic of Belarus. 

-1
st
 group of calves (10 animals): Throughout vaccination period against 

ringworms, calves were orally given "Bacinil" following 2 days for 10 ml/animal. 

 -2
nd 

group of calves (10 animals): "Bacinil" was given 10 ml per animal 

before 3 days of vaccination against ringworms. 

-3
rd
 group of calves (10 animals): Administered only a dry-live vaccine 

against ringworms of cattle, "Belvitunifarm" production.  

The probiotic "Bacinil" is a liquid cellular compound based on metabolic 

product of spore-forming bacteria Bacillus subtilis BIM B-454 D, obtained by, 

submerged bacterial cultivation and subsequent cells and spores separation. We 

took blood and faeces samples prior to immunization, similarly, on the 10
th
 day 

after the 1
st 

vaccination, and 30
th
 day after the 2

nd
 vaccination have been examined 

hematological and biochemical parameters with an "MEK-6450 K" analyzer 

spectrum and EURO Laser in Sri PVM and B"EE"BSAVM, as well as determining 

bactericidal (BACK), lysozyme (LACK), and phagocyte activity of blood serum. 

Moreover, using known methods for determining anti-ringworm agglutinin titers. 

 

The Research Results and Discussion: 

The content of protein spectrum and immunoglobulins in the blood of 

animals have major diagnostic and prognostic values, which reflect intensive levels 

of metabolic processes with levels of non-specific resistance in the organism.  

During the study, total protein content showed significant increase in calves 

in all groups by immunization calves against ringworms. Thus, the total protein 

content was higher in animals applied with "Bacinil", than in control group 

(PÒ0.05). Protein levels of the 1
st
 group were 48,90Ñ3.60 g/l, and after 10 days 

from the experiment with in applying "Bacinil" were 65,02Ñ3.80 g/l and on the 

30th day ï 66,77Ñ1.40 g/l; and in the 2
nd

 group were observed at 41.9°at 8.60 g/l, 

61,91°2.10 g/l 62,82° 0.90 g/L respectively. With respect to the 3
rd
 group, animals 
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vaccinated by dry-live vaccine without the probiotic, were shown respectively, ï 

44,10°5,00 g/l; 58,13°3.60 g/l; 60,38°2.70 g/L. 

By analyzing protein fraction levels of serum, had noted albumin contents 

during the experiment were slightly low in the 1
st
 and 2

nd
 group, than before the 

experiment, showing respectively 48.80°5.6 and 46.9°6.30 g/l. After 10 days of 

vaccination by "Bacinil", experiment results showed 46,50°1.20 and 43.80°7.50 g/l 

respectively; and on the 30
th
 day ï 40,70°2.20 and 41.10°1.90 g/l and at last 

control results ï 47,10°2,90 g/l; 44,90°1.20 g/l; 43,60°3,70 g/l were observed. 

The Ŭ-globulin levels in blood serum, were increased and ranged respectively 

in the 1
st
 19,58°1.40 g/l, 19,82°0.70 g/l 22,14°1.00 g/l; the 2

nd
 15.68°0.03 g/l, 

18,70°1,30 g/l, 21,53°0.30 g/l and the 3
rd
 15.34°0.5 g/l, 16,66°2.1 g/l, 21,3°0.7 

g/L. The increase of Ŭ
2
-globulin in contrast to Ŭ

1
-globulin fractions, in all groups 

were insignificantly (P>0.05). Calves, of 1
st
 group show levels at 11,10°0.20 g/l, 

12,68°0.70 g/l, 12,64°0.70 g/l ; the 2
nd

 10.93°0.10 g/l, 13.44°0.50 g/l, 12.48°0.50 

g/l; and 3
rd
 10,69°0.40 g/l, 11,78°0.10 g/l, 12,4°0.40 g/L.  

The studies showed an increase of ɓ- and ɔ-globulin fractions of protein 

serum (PÒ0.05). In the beginning, the levels of 1
st
 experimented group were 

registered at 15,23°0.70 g/l, 18,00° 0.90 g/l, the 2
nd

 at 14.28°0.90 g/l, 14,8°0.90 

g/l, and the control group ï 13,11°0.80 g/l, 16.0°0.70 g/l respectively, by the 30th 

day, results were in 1
st
 17.52°0.50 g/l, 24.75°1.20 g/l; 16,36°0.80 g/l, in the 2

nd
 

21,55°1.70 g/l , 15,44°0.80 g/l, and 19,68°1,90 g/l, respectively. 

Therefore, the observed change in protein spectrum of blood in calves 

revealed a positive influence of immunocorrection with "Bacinil" on the immune 

status of animals. We observed a significant change in animals that were orally 

vaccinated by "Bacinilò during the required vaccination against ringworms.  

As a result in studying "Bacinil" influence, induced nonspecific immunity, in 

the 1
st
, 2

nd
 and 3

rd
 groups of the experiment were respectively, Leukocyte levels at 

9,05Ñ0,43, 9,05°1,60, 7,87Ñ0,56 10
9
/l; Erythrocyte levels at 4,12Ñ0,24, 4,22°0,90, 

4,83Ñ0,12 10
12
/l; hematocrit levels at 27,90Ñ1,20, 27.90°4.90, 18,50Ñ2,30 %; and 

hemoglobin levels ranging at 75,20Ñ3,20, 85,20°7,30, 73,20Ñ5,40 g/L. 

While applying probiotic of 1st experimented group, increased the amount of 

the absolute number of leukocytes to 13,40Ñ1,28 10
9
/l (PÒ0.05); with respect to 

hemoglobins up to 95,60Ñ5,80 g/l (P>0.05); and  also in red blood cells up to 

10.05Ñ3,35 10
12

/l (P>0.05). In comparison with control group, respectively, 

10,88Ñ0,11 10
9
/l; 91,80Ñ3,00 g/l; and 9.66Ñ1,59 10

12
/l. Calves of the 2

nd
 

experimented group showed respectively, a slight increase of levels that were 

indicated, 12,40°1,30 10
9
/l, 94,60°5,80 g/l, of 9.55°3,40 10

12
/l (P>0.05). In the 

control group, neutrophil amounts were higher in blood, than in experimented 

calves, that were below normal oscillation (P>0.05). In the experimented groups, 

we observe a reduction in numbers of banded and segmented neutrophils causing 
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an increase in lymphocyte levels to 7,40ï8,10 % and monocytes to 31,80ï46,60 %, 

that tested an increase resistance organism. 

Using "Bacinil" probiotic, caused an improvement in T- and B-lymphocytes 

levels. Showing respectively, 1
st
 and 2

nd
 groups before immunization were at levels 

of 41.50°0,92%,10,50°0,52%, and 35,80°0.62%, 8,40°0,81%. After the 10
th
 day 

of the first immunization, have steadily increased reaching respectively 

42,70°1,13%, 14,90°0,81% and 39,02°0,56%, 11,20°0,64%. After the 30
th
 day of 

the second immunization 44,40°0,71%(PÒ0.05), 16,50°1,17%(PÒ0.001) and 

40.60°1.33%,1,40°0,55%,."Bacinil" immunization improved phagocyte activity of 

blood leukocytes from 6,80 to 8,60 %, while phagocyte indexes of 1
st
, 2

nd
, and 

control groups were respectively, 2,58°0,13, 2,40°0,12 and 2,12°0,12. In addition 

to (LACK) 3.20 to 3.85%, (BACK) 23 to 24,50%, were compared with animals 

immunized by this probiotic (PÒ0,01-0,001). 

"Bacinil" immunization against ringworms stimulates specific antibody 

plasma cells, in addition to maximum anti-ringworm antibody titers of blood 

serum. Stating 8.30 log
2 
in the 1

st
 group, and 7,78 in the 2

nd
 group, but 7,30 log

2 
in 

control group. Before immunization, anti-ringworm agglutinins werenôt detected. 

 

Conclusion: 

Using probiotic veterinary drug "Bacinil" by vaccinating calves against 

ringworms, have positive bio corrective and immunocorrective influence on 

metabolic processes, indicating natural resistance in immune status of animals. 
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FORMATION OF SUSTAIN ABLE BANKING AS A NE W BANKING 

DEVELOPMENT MODEL  

 

Banking fulfills a crucial function in modern economics, maintaining and 

financing economic and social development. Traditionally banks favored secure 

wealth accumulation furnishing capital for promotion and growth of real economy, 

payment and trade transactions. Considering the economic and environmental 

problems facing society, it is necessary to analyze banking models in order to 

estimate the best of them for resolving the current issues. 

The financial system in general and world largest banks in particular have 

faced a range of serious disruptions over the last years. Therefore, the majority of 

economists see eye to eye on the idea that the return to fundamentals of banking is 

vital nowadays if the world community wants to avoid the economic bubbles which 

pervaded the economy and showed up especially in 2008. Does this mean that 

banks must focus on accepting deposits and providing loans to their clients and 

make a fair margine from the difference between the interest rates? Thus, there was 

a time when bankers used to adhere to the unspoken rule 3-6-3 which says that we 

offer a 3 percent deposit, provide a 6 percent loan in order to play golf at 3 p.m. [1]. 

The rule was typical for lazy, non-competitive banking market. At least, at the early 

stages of development of this kind of market it did not lead to the world economy 

meltdown. Does it appear to be a bailout for the modern financial system? 

Over the last few decades a group of sustainable, or so-called ósocially 

responsibleô banks have generated a bank model based on the principles of 

sustainable development, formulated by óThe Global Alliance for Banking on 

Valuesô (GAVB). The principles are: 

1. Triple bottom line approach as the heart of the model. The approach 

represents activities based on three values ð prosperity, clients and planet. 

2. Cooperation with the regions where the banks operate, serving the real 

economy and enabling new businesses in order to meet the needs of both. 

3. Long-term relationships with clients and a direct understanding of their 

economic activities and the risks involved. 

4.  Long-term, self-sustaining and resistant to external shocks activities. 

5. Transparent and open management. 

6. All the principles should be incorporated into the culture of the bank [2]. 
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The banks which operate on a business model based on the principles of 

sustainable development have an opportunity to consistently provide banking 

products and services, render social, environmental and financial reports in order to 

serve the real economy. They increased their activity during the financial crisis of 

2008, expanding small and growing business lending. These banks look to provide 

a client with a needed set of banking products and services for the real economy in 

the long run while also operate being aware of development of economics and 

environmental public needs. Moreover, the banks emphasize that they can fulfill 

the key role of fair and environmentally safe capital managers. 

Many of socially responsible banks have operated only for a few years, while 

other such banks have already been operating for much longer ð for many 

decades.  Bank Triodos run since 1980 makes a fine example of sustainable bank. 

Triodos got to be a common noun throughout Europe.  

Triodos Group increased its client base up to 40 thousand people as early as 

the first half of 2013, which means that today more than a half a million people  

throughout Europe are the clients of the bank. In 2013 the group had revenue in the 

amount of 25.7 million EURO, and in 2014 it exceeded 30.0 million EURO. The 

bank offers to its clients full service banking, from standard accumulation account 

to deposits and equity and direct investment [3]. 

The fundamental principle of the bankôs operation is stability which is put in 

the óbusiness DNAô, i.e. the culture of the bank. According to the values built into 

the culture of the bank, to Triodos sustainable banking means using money for 

gaining positive and stable changes for both the bank with its clients and the planet. 

The bank finances enterprises, offices and projects which yield cultural value and 

benefit to the people and environment with support of depositors and investors who 

want to help to make the world a better place and also get good return on their 

capital. 

The ambition of sustainable banks for providing long-term and persistently 

profitable banking services means forming a new stable model of banking business. 

The vital role which the banks play in the real economy development and their 

activities aimed at resolving environmental problems should be taken into 

consideration for restructuring the world financial system. 
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