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PREFACE

The collection of the articles of the second International scientific and practical
conference "Science, Tehnology and Higher Education” is the scientific and practical
edition devoted to a wide range of problems from various areas of scientific knowledge,
and is equitable to actual interests of the academic and business communities.

The second international res ear ch and practice conferenc
Technol ogy and Higher E d u cApril, 20d3) &as womseautive wer e hel d
continuation of the work of Strategic Studies Institute for support and development of
innovative research activity.

Scientific articles of students, graduate students, doctoral candidates, scientists
included in the collection of "Science, Technology and Higher Education" conference, are
differed by novelty and detailed study of the problems of modern science development.

The sections organized within the limits of the conference have been united by the
necessity of scientific knowledge integration.

The publicati onds purpose i s expansion of C
acquaintance with actual problems of modern science, inspiration on further scientific
searches. The science becomes the strategic area providing national safety.

Competitive ability of the country is measured according to the educational level of
the rising generation. The distinctive feature of science development in the world is
increased attention of the governments of many countries to quality and efficiency of
scientific research problems.

The collection of the articles is intended for teachers, graduate students and
students of various disciplines for the purpose of use in scientific work and
educational activity.
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CHEMICAL SCIENCES

ONE-STEP SYNTHESIS OF COMPLEX STABILIZERS ON BASIS
OF HIGHER ISOMERIC MONCARBONIC ACIDS

Aminova G.K.%, Daminev R.R.2, Nafikova R.F.3, Maskova A.R.4, Mazitova A.K.50

L45S E| H P EStatelPétraleum Technological Universitye
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Abstract
We offered production process complex stabilizers of PVC, by synthesisof glyc er i n6s 6 monoesters and s
of Me®*on basis of higher isomeric carboxylic acids (HICA) in

when acid number ranged between 5-10 mg KOH/g desired products were indiscrete mass, further acid
number decreasing led to precipitation. For the purpose to increase efficiency of complex stabilizers
containing calcium-zink, magnesium-zink double salts of higher isomeric acids were synthesized.
Experimental dates showed that optimal quantity of loaded metal oxide for joint produc t i on of glycerindso
monoester and salts of HICA is 4% (from higher isomeric acids mass). For increasing efficient of complex
stabilizers additive agents which improve its stabilizing activity were selected. Results showed, that
combinati on geésterctemagnesium-ai mionsal ts of HI CA, gl y-girkr i ndsd® monoe
salts of HICA with epoxy stabilizers (ED-20 or ESM), trinonilphenyl phosphate (phosphite NF) and
di phenyl propane (DFP) 1l ead to incr easiyofgolynericfim¥.Cé6s t her most at

Keywords: complex stabilizers of PVC, heat stability of PVC, colour stability of PVCi films, monoester of
glycerin, salts of Me?*.

Commercial processes of production of traditional stabilizers, in particular Me?* carboxylates,
glycerinéds6 monoesters on the basis of organic monocar boni
washing, desiccation, brightening which are accompanied by
[1]. For this reason development of low-waste technologies of polyvinyl chlorides complex stabilizers
production based on products of petroleum chemistry, which provides saving of energy, efficient use of
resource and environmental safety are practically signify and actual problem.

We offered production proces s compl ex stabilizers of PVC, by synt
monoesters and salts of Me®* on basis of higher isomeric carboxylic acid
vol umee. At f %t were inbexactatl evish HICA forihed salts, then we batched up glycerin

and carried out esterification of HICA by glycerin [2].
Salts of bivalent metals, which obtained on the first stage effectively catalyze the second stage
of esterification of HICA by glycerin and allow to exclude the stage of isolation and purification of
glycerinésd monoesters for reason of the both reactionds p
Interaction of HICA with MeO proceeded easily. Oxides completely moved on solution with formation
corresponding salts of HICA during 20 minutes at a temperature 70-100°C. Then glycerin was loaded in
reacting mass, in the following ratio HICA : glycerin = 1mole:1mole. The reactions were realized under

% Aminova G.K., Daminev R.R., Nafikova R.F., Maskova A.R., Mazitova A.K., 2013
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the conditions, which provided a maximum possible elimination of produced water from reactor feed:

stirring and nitrogen barbotage. Elimination of water began when temperature achieved 150°C. Time,

which corresponded that temperature, took on zero, thereafter raised temperature for 15°C per hour until

200°C . Esterificationds depty wlas ekiominatl éédwbtyerquamdi by ac
decreasing [2,3].

The series of experimental work were carried out and was determined when acid number
ranged between 5-10 mg KOH/g desired products were indiscrete mass, further acid number decreasing
led to precipitation. For the purpose to increase efficiency of complex stabilizers containing calcium-zink,
magnesium-zink double salts of higher isomeric acids were synthesized [2].

For mation of cooperated production of mired ®s of i mport
determine opti mal proportion b e?sals effHICH forygetting pradécss 6 monoest er
with high stabilize efficiency on the one hand, and for getting producible form (in the moved liquid form)
on the other hand. For this reason we studied dependence of desired products relative viscosity from
quantity of loaded metal oxide. Experimental dates showed that optimal quantity of loaded metal oxide for
joint production of glycerinbésd monoesteaidsanass). s al t s of HI C
this case esterification of HICA by glycerin proceed easily with water formation in quantitative yield
irrespective of kind of metal. In the process of synthesis of complex stabilizers containing calcium-
magnesium, magnesium-zink HICA salts, metal oxides loaded in proportion 1:1. In the presence of zink
salt of HICA process proceeded faster, calcium salt of HICA exhibited lesser activity. In case of synthesis
of complex stabilizers containing calcium-magnesium or magnesium-zink HICA salts process carried
without difficulty, products were obtained with yield more than 98,5% [2,4,5]. According to catalytic
activity they hold intermediate position between corresponding individual salts of HICA (Figure 1).

250

200

150 -

100 -

Acid nurnber, gkl OHS g

50

Time, h

Figure 17 Influence of Me2*oxides on reacti on mass0s iaithoulMelraoxdéser changi ng:
27 CaO; 371 Ca0+Zn0; 41 MgO; 57 MgO+ Zn0O; 61 ZnO. Molecular ratio glycerin: HICA = 1:1,
MeZ*oxi deds containing 4% (from HICA wefCpbrhgu; speed of t em
(counting from 15°C)
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Further increasing of quantity loaded metal oxides led to noticeable decreasing of reaction rate
and to formation viscous mass, which hardly unloaded from reactor. In the case of optimal content of
HICA salts relative viscosity is ranged within 346-374 sec [2]. Complex stabilizers characteristics are
showed in Table 1.

IR spectrums of obtained products showed absorption band C=0 at 1745 cm*. Assignment this
absorption band to ester group are confirmed by observing absorption band at 1200 cm, which belong
to stretch vibration of C-C(=0)-O.

Table 1
Physical and chemical characteristic of complex stabilizers
Characteristic Complex stabilizer
MEG*+ MEG+ MEG+ MEG+ MEG+
Zn 4 O Mg Mg- Zn a4 OZn
HICA HICA HICA HICA HICA
Acid number, mg KOH/g 7,2 8,3 7,7 7,1 6,5
Saponification ratio, mg KOH/g 130 117 124 134 127
Weight percent of volatile matter, % 2,3 2,0 19 1,7 25
Weight percent of [ %%, % 2,6 2,4 2,1 Mg 1 Ca-1.2
0,9 Zn-1,3
Zni 2,8
Relative viscosity, sec 346 360 374 363 352
Flash temperature, Awu 195 200 188 193 191
Heat stability of PVC & 7059[ **, min at 37 44 39 56 62
1660
Colour stability of PVCif i | ms  at, 10 15 10 20 25
min

Notice: * MEG 1 monoester of glycerin, ** Complex stabilizer containing i 2 weight parts into
100 weight parts of PVC.

Stretch and deformation vibrations of OH group are observed respectively at 3200-3600 cm™
and at 1420 cm™. At 2800-3000 cm™ - stretch vibrations of CH, and CH; groups and at 1400 cm™ -
absorption band specific for organic acids salts that point to presence metals salts at the composition [2].

For increasing efficient of complex stabilizers additive agents which improve its stabilizing

activitywere s el ect ed. Results showed, that c¢ombzinksaltsiofon gl ycerino
HI CA, glycerinsod mank cats of HICA with epody csiahilisers (ED-20 or ESM),
trinonilphenyl phosphate (phosphite NF) and diphenylpropane (DFP) lea d t o increasing of PVvC

thermostability and colour stability of polymeric films [2,6]. Optimal composition and characteristics of
eight variants of complex stabilizers are showed at Table 2.

Table 2
Composition and characteristics of complex stabilizers (CS)

Variants of CS, short title
Composition, % CSK-1 [CSK-2 |CSK-3 |CSK-4 |CSf -|CS[ -|CSf -|CSf -
1 2 3 4
MEG of HICA+ & ©Zn salts of HICA 93,85 | 94,85 | 93,85 | 94,85 - - - -
MEG of HICA+ Mg-Zn salts of HICA - - - - 93,85 (94,85 (93,85 94,85
ED-20 5 5 - - 5 5 - -
ESM - - 5 5 - - 5 5
Phosphite NF 1 - 1 - 1 - 1 -
DFP 0,15 0,15 0,15 0,15 | 0,15 | 0,15 | 0,15 | 0,15
Quality characteristics
Weight percent of volatile matter, % 1,9 2,1 2,0 2,3 1,1 1,3 1,2 1,4
Relative viscosity, sec 253 252 245 243 265 | 263 | 256 | 252
Flash temperature, U4 199 195 197 194 | 200 | 197 | 194 | 192
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Variants of CS, short title
Composition, % CSK-1|CSK-2 | CSK-3 | CSK-4 |CSf -|CSf -|CSf -|CSf -
1 2 3 4
Density, g/cm? 0,956 | 0,954 | 0,955 | 0,955 |0,952|0,953|0,952 (0,954
Acid number, mg KOH/g 5,6 7,1 6,5 8,2 73 169 74|69
Heat stability a&f PV| 97 92 95 90 89 85 86 83
Colour stability, min 45 35 40 35 35 30 30 25
High thermo-and col our stability of PVC and PVCo6s film at th

ought to connect with stabilizers containing at its composition, which act at different mechanisms, zink
salt of higher isomeric acids able to substituted label chlorine atoms in macromolecules of PVC, DFP
inhibit thermal oxidative polymer decomposition, calcium and magnesium higher isomeric acids salts bind
chlorine hydride, trinonilphenyl phosphate is inhibitor of PVC dehydrochlorination [6].
Suggestedone-st ep synt hesis of PVCOds complex stabilizers meet
efficient use of resources and environmental safety of production.
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PVC LINOLEUM WITH IMPROVED PERFORMANCE CHARACTERISTIC

Maskova A.R.%, Aminova G.K.2, Sayapova R.G.3, Yagafarova G.G.4, Gorelov V.S.50
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Abstract

Results of research of physical and chemical and physical and mechanical properties of oxyalkylated

alcohol phthalates and results of their tests of plasticizing properties in composition of multilayered

linoleum are presented. It is shown, that the received samples of PVC of materials on the basic

parameters meet requirements operating standards: multilayered linoleum - GOST 7251-77.

Keywords: plasticizers of PVC, oxyalkylated alcohol phthalates.
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At the present time about 70% of demand in the polyviny
construction sector. Although recently the structure of PVC consuming changed towards production of
hard manufactures because of wide spreading of tubes, windows and door blocks from PVC however
plasticized materials on the basis of PVC remain widely applied in the different fields [1].

Plasticized polyvinylchloride is used in the production of various applications materials with wide
diapason of mechanical and performance properties such as constructional materials (linoleum,
wallpaper, tape adhesive), materials for cable, insulation, seals, decorative buckram etc [1,2].

The increasing of the capacity of construction, remedial and finishing works gives a substantial
potential for development of floor covering market. Estimated volume of Russian floor covering
production amounts approximately 260-300 millions m?, 35-45% of these are linoleum [3].

Achievements in the chemical and technological fields allow to produce floor covering from
artificial materials which possess with main properties of natural materials.

Binding plasticizers, dilutant, bulking and colouring agents are used in the process of production
PVC linoleum. PVC which characterized by thermoplasticticity and linear structure is used in the quality of
binder. PVC are usually plasticized for infusion elasticity to manufactures and for facilitating of PVC
processing at present content of plasticizer amounts up 40% [4].

More than 300 kinds of plasticizers are known today about 50 of them are used in the industry.
About 90% of plasticizers belong to the esters, but the most widespread among others industrial
plasticizers dioctylphtalate (DOP) is comparatively expensive and deficient while the more accessible
di butyl phtal ate (DBP) is high volatile, that impede to DDP®6

In this respect synthesis and investigation of the new esters and developing on their base low-
volatile plasticizers are actual and practically significant task.

For realization of this assignment oxyalkylated butanol and 2-ethylhexanol were synthesized
which were used for obtaining symmetrical and unsymmetrical phtalates of oxyalkylated alcohols.
Physico-chemical properties of phtalates of oxyalkylated alcohols are presented in the works [5-7].
According to the conducted investigations obtained phtalates of oxyalkylated butanol are less volatile
than series-produced plasticizer DBP, obtained phtalates of 2-ethylhexanol correspond to DOF by degree
of volatility. Received plasticizers correspond to another characteristic to DOP level. The nomenclatures
of plasticizers are presented in the table 1.

Table 1
The nomenclatures of plasticizers

sampl The nomenclature

| Symmetrical phtalates of oxyethylated 2-ethylhexanol

Il Symmetrical phtalates of oxypropylated 2-ethylhexanol
11l Unsymmetrical phtalates of oxyethylated 2-ethylhexanol

1\ Unsymmetrical phtalates of oxypropylated 2-ethylhexanol
Vv Symmetrical phtalates of oxypropylated butanol
VI Unsymmetrical phtalates of oxypropylated butanol

The main parameter, which determines technological effectiveness of PVC-compositions,
is a melt flow index (MFI) of composition. We used model PVC-compositions which contain heat
stabilizer (CaSt, i 2 weight parts of PVC/ 100 weight parts of PVC) and plasticizers i the test
samples of symmetrical and unsymmetrical phtalates of oxyalkylated alcohols. Series-produced
analogue of DOF was used in the quality of control sample. From the experimental results (Picture
1) it follows that MFI of PVC-composition rises with the increasing of temperature and quantity of
added plasticizer.

It is necessary to have a point of reference for comparison of different properties of plasticizers.
The quantity of plasticizer is selected in such manner as to achieve a defined elasticity. For this reason in
practice plasticizers are compared in case of their equal quantity or by the degree of elasticity of
plasticized polymer. That quantity is usually determined by the concentration of plasticizer which required
for infusion determined hardness or determined modul us of
why for the substitution of DOP by the other compounds transition coefficients were found.

On the picture 2, the depression of hardness (Shore A number) from concentration of
suggested plasticizers, in comparison with DOP, are shown.
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Picture 27 The dependence of Shore A number from the concentration of plasticizers

On the basis of graphical data the quantity factor of substitution (FS) was obtained. For the
Shore A number A=80 in comparison with DOP with 52,9 parts: | i 56,6 parts, FST 1,07; Vi 56,1 parts,
FS=1,067; lll i 55,6 parts, FS=1,05; VI i 55,0 parts, FS=1,04; IV i 54,5 parts, FS=1,03; Il i 53,9 parts,
FS=1,02 are required. It means that for these hardness indexes phtalates of oxyalkylated alcohols are
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required over 2-7% than DOP. The test samples Il and IV are very similar to DOP by their plasticizing
efficiency. The brittleness temperature depends on concentration and kind of plasticizer. It is graphically
shown in picture 3. It is obvious that from the obtained results that the suggested plasticizers equal to
DOP by that characteristic. Carried investigations allow to conclude that the compositions containing
phtalates of oxyalkylated alcohols possess the better temperature brittleness than the composition
plasticized by DOP.
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Picture 3 - The dependence the brittleness temperature from the concentration of plasticizers

Considering results of determination of physico-chemical and mechanical and physical
properties, the examinations of test samples of obtained phtalates in quality of polyvinylchloride
plasticizers in the formulation of upper, middle and lower layer of linoleum were carried. The test samples
of plasticizers were added instead of series-produced plasticizer DOP.

The results of examination of obtained phtalates in pol
lower layer of linoleum are presented in the tables 2-4, in the multilayer linoleum i in the table 5.

The films of upper, middle and lower layer of linoleum obtained with the replacement of series-
produced plasticizer DOP to the test samples correspond to performance specifications. According to the
index of thermo stability the films of upper layer of linoleum obtained by substitution of DOF to test
samples of plasticizers Il and VI, the films of middle layer of linoleum obtained by substitution of DOF to
test samples of plasticizers Il and IV and the films of lower layer of linoleum obtained with the substitution
of DOF to the test samples of plasticizers 1|1 and V corres
case of using synthesized compounds polymeric compositions possess higher index of melt flow.

For the production of unsupported multilayer linoleum obtained polyvinylchloride films: upper,
middle and lower clear layers were doubled in the installation for duplication, which consists of a heated
drum, rubber-coated pressure beam and conveyer of cooler.

Multilayer linoleum fabricated from the test samples of polymeric films correspond to
requirements of GOST 7251-77 (table 5). In the quality of filler in the process of multilayer linoleum
production all fillers according to GOST 7251-77 were used (talc, antistatic agents, insulators, corundum
and colourants). Our synthesized plasticizers were added in the formulations of PVC-compositions
instead of commercial plasticizer DOP.

Symmetrical phtalates of oxyethylated 2-ethylgaxanol (sample I) are economically reasonable to
use due to being obtained into two steps on the basis of available petrochemical raw materials (ethylene
oxide, phthalic anhydride and 2-ethylgaxanol).
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Thus, while using symmetrical and unsymmetrical phtalates of oxyalkylated alcohols in the
formulations of PVC-films, the performance characteristics of multilayer linoleum are improved; to be
exact wearability, linear changes, absolute residual deformation are decreased.

Table 2

The results of examination of developed plasticizers in industrial formulation of upper layer
of linoleum (Plasticate i clear plasticized PVC with and without embossed surface)

Plasticizer Longitudinal Breaking Linear Technological parameters
strength, € @2 elongation, % change, | Thermostability | MFI, g/10 min
. . . . % at180% ,min v =1%0Q
longwise |crosswise| longwise |crosswise t=16, 6
Norms of  STP|{Minimum [Minimum |Minimum |Minimum | Maximum Control. with 7,1
00203312-100- 175 175 100 100 3,0 DOP
2006 1h. 45 min.
| 279 241 297 253 2,0 1h. 35 min. 7,5
1l 294 221 318 301 1,3 1h. 48 min. 8,3
11 285 254 249 266 1,7 1h. 40 min. 9,1
v 290 227 263 253 1,8 1h. 37 min. 8,9
\ 284 258 249 258 1,2 1h. 51 min. 9,3
Vi 287 232 275 269 1,4 1h.43 min. 8,6
Table 3

The results of examination of developed plasticizers in industrial formulation of middle layer

of linoleum (Plasticate i

filled plasticized PVC with natural color)

Plasticizer Longitudinal Breaking Linear Technological parameters
strength, € @/ffpds| elongation, % change, | Thermostability | MFI, g/10 min
- - - - % at180% ,min v=1%Q
longwise |crosswise| longwise |crosswise t=16, 6
Norms of STP|Minimum|Minimum |[Minimum [Minimum | Maximum Maximum 8,1
00203312-100- 100 100 100 100 3,0 37 min.
2006
[ 138 105 190 178 1,5 30 min. 8,4
Il 143 120 200 204 1,0 35 min. 8,9
Il 142 124 209 240 1,4 33 min. 9,2
\Y 163 140 223 217 1,3 39 min. 10,4
V 152 136 198 232 1,3 32 min. 9,7
VI 162 114 243 192 1,2 34 o3d dg 9,9
Table 4

The results of examination of developed plasticizers in industrial formulation of middle layer

of linoleum (Plasticate 1

plasticized PVC with natural color)

Plasticizer Longitudinal Breaking Linear Technological parameters
strength, € ¢/ffyds | elongation, % change, | Thermostability | MFI, g/10 min
- - - - % at180% ,min v=1%0
longwise |crosswise| longwise |crosswise t=16, 6
Norms of STP|Minimum |Minimum |Minimum | Minimum | Maximum Maximum 4,3
00203312-100- 75 75 100 100 3,0 28 min.
2006
| 117 85 208 157 15 18 min. 4,0
1l 133 103 231 219 1,0 27 min. 4,5
Il 131 100 256 245 1,4 22 min. 51
\Y 129 99 245 252 1,3 21 min. 4,8
\Y 127 91 233 208 1,3 28 min. 54
VI 136 118 223 163 1,2 25 min. 4,6
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Table 5
The results of examination of multilayer linoleum
Parameters Plasticizers which used in the production of polymeric films
GOSTOo6s| DBP | I 1] I\ \% Vi
standards
7251-77
Linear change, % 0,80 0,71 0,65 0,55 0,45 0,50 0,47 0,42
maximim
Surface resistivity, 5,0®10{17, 4|3, 2¥|4, 1%|3, 6%|3, 8¥|4, 2¥|4, 1¥
Om, maximum 2
Permanent residual 0,45 0,42 0,39 0,30 0,29 0,27 0,26 0,32
deformation, mm,
maximum
Wearability, mcm, 90 86 82 52 47 54 44 51
maximim
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ECOLOGICAL PROBLEMS OF THE MINING, TRANSPORTATION,
CONVERSIONS AND USE GILD ON OZERNOVSKOE ORE FIELD
IN KARAGINSKY REGION

Chuvilin A.G.©
Kamchatka State Technical University
Russia

Abstract
Reveal Ecological problems, appearing when mining, conversion and use ore gild on Kamchatka on
example Ozernovskoe ore field in Karaginsky municipal region. The contributory offers on rational use of
the nature, including reconstruction natural landscape on territory ore field, use resource-saving
technology and closed cycle production, constant ecological monitoring with essential participation of the
representatives to public of the district.

Keywords: ore field, gold, landscape, breach of the lands, quarry, relief, atmospheric air, water objects,
contamination surrounding ambiences, waste production and consumptions, construction, usage.
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INVENTORY OF A WASTE IN KARAGINSKY MUNICIPAL AREA:
THE OPENED PROBLEMS

Chuvilin A.G.©
Kamchatka State Technical University
Russia

Abstract
Problems of placing of production wastes and consumption of settlements of the Northeast part of the
Kamchatka peninsula on an example of the spent inventory in Karaginsky municipal area are shown.

Keywords: production wastes and consumption, object of placing of a waste, the withdrawal passport, a
danger class, environmental contamination.

Now, development of the world industry has reached such scales that if to questions of
protection of environment from technogenic influence not to pay the most steadfast attention, the world
can appear on the verge of ecological accident. For example, only in the Kamchatka land, the biosphere
annually gets littered with tons of the dangerous waste, causing an essential loss to ecological system.

In territory of Karaginsky municipal area there are 6 objects of placing of a waste. On one of
them necessary ecological and sanitary requirements are not observed. At its best, it is the sanction
dumps (settlement Ossora, Karaga), and more often, (in the remote, small settlements) it is the illegal,
spontaneously formed mass congestions round settlements not only domestics, but also the industrial
wastes which quantity does not decrease. From the formed waste only 10 % are neutralised at the
enterprises; third remain in territory of the enterprises for the decision of a question on recycling, and
more than half it is dissolved in environment.

6 Chuvilin A.G., 2013
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The feder al Il aw of t he FW¥Zs s¢ AmouReder ad u
consumptione join into force on June, 24t h, 19
twelve years to pay attention to its contente.

Articleof law889-F Z @Al production wastes and consumptioné differ
local governments in sphere of the reference with a waste depending on a kind of the municipal union,
established52-FZ ¢ About the general princispsliessn oFedeorcaatli agmoé/:er nment s

- settlement,

- municipal area,

- city district.

To authority of settlements is carried the organisation of gathering and export of a domestics
waste and garbage.

To authority of municipal areas is carried the organisation of recycling and treatment domestics
and industrial wastes.

To authority of city districts is carried the organisation of gathering and export, recycling
treatment domestics and industrial wastes.

According from article of law 1189-FZ ¢ About producti onptwasntees i andvecdusdl
businessmen and the juridical person, which field of activity it is connected with the reference and placing
of a waste, are obliged to spend inventory of a waste and objects of their placing [1].

Article of law 1389-F Z ¢ Aboutonp rwadsutcess and consumptioné makes f ol
to the reference with a waste in territories of municipal unions:

- territories of municipal areas be subject to regular clearing of a waste according to ecological,
sanitary and other requirements;

- the organisation of activity in the field of the reference with a waste in territories of municipal
areas is carried out by local governments according to the legislation of the Russian Federation;

- the order of gathering of a waste in territories of the municipal areas, providing their division
into kinds (a food waste, textiles, a paper and others), is defined by local governments and should
correspond to ecological, sanitary and other requirements in the field of preservation of the environment
and health of the people [1].

In 2010 Administration of Karaginsky municipal district there is begun work on creation of
ground of domestic wastes in Karaginsky municipal district as a result of which appear necessity
realization of inventory domestics and industrial wastes of settlements of district.

The purpose of the given work was finding-out of a question of formation of the list and volumes of
production wastes and consumption 1 - 5 classes of danger to environment as now, and in immediate
prospects juridical and physical persons, the population, being sources of formation of a waste, in territories
of rural settlement of the item of Karaga, rural settlement "Kostroma", settlement of city type "Ossora".

For object in view achievement at performance of the given work the following is executed:

a) | s defined ¢the List -pources o fornation ohpnoductprnwastas c a | persons
and consumption in territories of rural settlement of "Karaga", rural settlement "Kostroma", settlement of
city type of "Ossora";

b) Gathering of initial data from juridical and physical persons of rural settlement "Karaga", rural
settlement "Kostroma", settlement of city type "Ossora" by training at them production wastes and
consumption 1 - 5 classes of danger to environment Is carried out;

¢) The analysis of the presented initial materials on quantitative and qualitative structure of production
wastes and consumption separately on each juridical and physical persons of rural settlement "Karaga', rural
settlement "Kostroma", settlement of city type "Ossora" according to its kind of activity and structure is carried out;

d) Is defined validity presented juridical and physical persons of rural settlement "Karaga", rural
settlement "Kostroma", settlement of city type "Ossora" of initial materials about revealing of distortions or hidden
by them from the account of production wastes and consumption 1 - 5 classes of danger to environment;

e) For juridical and physical persons in territories of rural settlement "Karaga”, rural settlement
"Kostroma", settlement of the city type "Ossora’, not presented materials according to a kind of activity and
structure, on analogues lists and quantities of formed production wastes and consumption are defined;

f) To compound ¢ Summawagteslandsdnsumpidn 1 p5 ctasses oftdangen
to environment, their estimated annual quantities formed now with instructions of their dangerous
properties and a modular condition in territories of settle

During the spent work the following has been revealed:

1. From 67 enterprises, establishments and the organisations which are in territory of
investigated settlements of district only at 18 are available necessary documents on work with a waste
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(passports on a dangerous waste, initial data on a waste, developed Projects PNOOLR and the received
limits) that makes only 27 %.

From the enterprises and the organisations fulfilling requirements 89-F Z ¢ About production
wastes and c o078 %ulocpl muneipaébudgetary establishments.

The big bewilderment has caused ignoring of the given work from supervising bodies of
Karaginsky municipal district - Offices of Public Prosecutor of district, Department of Judicial department,
Investigatory committee, Department of police, Department of Service of court enforcement officers,
divisions Rospotrebnadzora, FGU "Sevvostrybvod" in Karaginsky municipal district.

It turns out that supervising public authorities are the manufacture without waste which are not
getting under jurisdiction of the Federal legislation.

However and in these structures - office premises are shined with lamps of day illumination (a

withdrawal of 1 class of danger ¢Mercury | amps, l umi nescen
FKKO 353 301 00 13 01 1), in office premises is working office equipment (a withdrawal 4 classes of
danger c¢Waste of a mix of the hardened diverse plastice, E:

balance of the given establishments are motor transport, service and which maintenance involves the
whole list of a waste from 2 to 5 classes of danger.

2. In territory of Karaginsky municipal district two enterprises of public health services - MUZ
¢Karaginsky central regional hospitale and GUZ ¢the Karagi
the activity connected with formation of a medical waste are located.

On the basis Sanitary-and-epidemiologic rules and specifications SanPiN 2.1.7.2790-10
"Sanitary-and-epidemiologic requirements to the reference with a medical waste" (the decision of the
Main state health officer of the Russian Federation from December, 9th, 2010 N 163):

¢A medical waste depending on degree of their epi demi
danger, and also negative influence on inhabitancy is subdivided into five classes of danger:

Class A1 epidemiologic the safe waste approached on structure to a solid waste.

Class B - a dangerous epidemiologic waste.

Class V - it is extreme a dangerous epidemiologic waste.

Class G - atoxicological dangerous waste of 1-4 classes of danger.

Class D - a radioactive waste [2].

That is the activity connected with gathering, transportation, neutralisation, recycling and placing
of the given waste bears direct threat of life and to health of the people and should be regulated by the
present rules accurately.

In the exercise of researches it has been revealed that at the given enterprises of public health
services only partial work on certification of a waste of a class is spent A, concerning a medical waste
(from a class B to a class D) anything is not present. A medical waste of all classes not only is not
disinfected and not neutralised, and is simple is taken out and take place on to a settlement Ossora dump
at what their authentic influence on ecology of settlements is not known till now.

One reminder on a waste from the Karaginsky antitubercular clinic should guard, but a waste from
the given enterprise is taken out to settlement Ossora together with a waste from the population on a dump.

3. In addition revealed that the enterprises and the organisations of settlements can disappear from
the account, roughly, to 16 names wastes of production and consumption. These are a waste which is absent
in FKKO (a waste of the fuffilled office equipment, home appliances waste, a gypsum cardboard waste, a
linoleum waste), or presented in FKKO zero codes (a waste (fallout) from cesspools and utility fluids - a code
on FKKO 951 000 00 00 00 0; a waste of paint-and-lacquer materials - a code on FKKO 555 000 00 00 00 0).

The part wastes of production and consumption is in a firm kind, the part of production wastes
and consumption is in a liquid state.

The part of the revealed wastes of production and consumption will possess dangerous
properties: toxicity, high reactionary ability.

Concealment of the given group by a waste by the organisations and establishments occurs
because of the big financial difficulties on reception of passports of a waste - it is required to conduct
special laboratory researches on componental structure, on dangerous properties of a waste that is
possible only in the presence of the special accredited laboratory. A neighboring such laboratory for
Karaginsky municipal district - laboratory TSLATI in Petropavlovsk-Kamchatskij.

4. On the basis of Sanitary rules 2.1.7.1038-01 confirmed by the Decision of the Main state health officer
of the Russian Federati on f r om-aMapdemiocddctries an®@spetificatibdnor -~ of 16,
SanPiN 2.1.7.1322-03, the Russian Federations confirmed by the Main state health officer from April, 30th, 2003
on objects of placing of a waste are forbidden: recycling and a burial of a biological waste.
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However the fishing enterprises of settlements of district continue absolutely with impunity to
carry out illegal placement of a biological (fish) waste (fig. 1, fig. 2).

Fig. 1 Not Cut cod who on the sizes does not Fig. 2 Decaying fish and a waste from

resemble for processing - a dump near with. fish processing 1 a dump near with. Karaga,
Karaga, August 2011 August 2011

Placing of a waste of Karaginsky municipal district is carried out in a unique natural complex
with difficult hydro-geological conditions, mountain and tundra landscapes with fragile from influence of
the human by a northern nature.

Waste can create serious problems if they are not processed properly. The spectrum of
problems is formed, since aesthetically unattractive environment, a smell and etc., before pollution of
sewage, transformations of the free earths into dumps, change of cost of property, and also a waste
creates threats to human health.

Not cleaned waste creates various problems to environment and health, it is and toxic
evaporations, insanitary conditions and etc.

Toxic substances (for example, the heavy metals, steady organic sources of pollution, dioxines)
can cause serious threats to health (also with a lethal outcome) if they are in contact with the people, and
also at inhalation. They can create also dangerous pollution of water, air and soil.

Fires on illegal dumps of a waste, and also open burning, create air pollution in which structure
is dioxines which are very harmful to environment and the human.

The most essential activators of negative influence on environment and the health of the people
connected with a cycle by movement of a waste from manufacture to object of placing:

a) At gathering of a waste and their transportation - transport essentially influences environment
and health, these are exhausts monoxides (CO) and dioxides (CO2) carbon, nitrogen oxides (NOx), a
dust, exhausts of lead and flying organic connections (LOS).

b) At a burial place of a waste on objects of placing - occupy the valuable earth, cause pollution of
soil, water and air, create emissions of dioxide of carbon (CO2) and methane (CH4), and also pollution of
chemical compounds of other kind in soil and in ground waters. If a waste is buried in the closed kind,
without a conclusion of gases, gases from dumps in certain concentration can be explosive. Many old and
inadequately arranged dumps create emissions of toxic substances which harmfully influence environment
and human health (e.g., causing a cancer) [3]. The buried chemical waste creates evaporations and liquids
which do serious harm to health of people and even to their life, and also ecosystems.

c) At combustion of a waste - the given process creates emissions of harmful substances, is
dioxines, sour gases (nitrogen oxides (NOXx), dioxides sulfurs (SO2) and chloride hydrogen (HCI)) which
are harmful as to human health, and environment. Besides, these emissions can contain in different
guantities every possible polluting substances, as, for example, very toxic cadmium, mercury, lead,
particles or evaporations of other heavy metals, such flying organic connections, as benzene, the toluene
polychlorinated bifenils, and also alkalis, acids, and other chemical compounds. These emissions can
cause sharp diseases, and also do other harm, for example, hereditary defects, an asthma, illnesses of
breath and a cancer [3].
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d) The Dangerous waste getting on object of placing. It can be the broken glasses, edges,
needles from syringes, public health services waste, potentially explosive containers, banks after
aerosols and a chemical waste which are in a waste. They can create risk of wound and a poisoning,
especially for people who sort and collect a waste on dumps.

As a result of researches of the European countries spent in territory, in particular in Sweden
and Great Britain, the assumption that garbage dumps are the largest source of highly toxic carcinogens,
dioxines - basically at the expense of an air dispersion and as a result their ignitions has been come out.
In a number of epidemiological researches at the population living in the neighbourhood with garbage
dumps, the raised indicators of disease by different forms of a cancer, the congenital defects, the lowered
weight at newborns and the slowed down development of children have been revealed.

Research by which 9565 dumps in Great Britain have been captured, has shown that the risk of
congenital defects for 2 km living in limits from them increases by 1 % (and on 7 % for those who lives nearby
from ranges for a burial place of a dangerous waste). On defects of nervous fibres (for example, the split
backbone) the increase reaches 5 %, on defects of genitals - 7, on defects of bodies of a belly cavity - 8 % [4].

According to the Concept of long-term social and economic development of the Russian
Federation for the period till 2020, confirmed by the order of the Government of the Russian Federation
from 11/ 17/ 20 0 8-r, adatioy & safe and cointbréalle conditions in the places of residence
of the population, its work and rest, is one of directions of maintenance of ecological safety of economic
development and improvement of the ecological environment of human life [5]. Among tools with which
help realisation named above measures - liquidation of the saved up pollution is provided, restoration
eroded, the cluttered up territories, maintenance of effective sanitary, management of a domestic waste.

Local governments do not cope with the powers assigned to them. Thus, questions of the organisation
of neutralisation and a burial of waste regarding definition of a level of authority remained not settled.

Liability of infringement of requirements of the nature protection legislation in sphere of the reference
with a waste on their territory namely leaderships of local governments bear administrative and other responsibility.
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presented. It is established, that the content of artificial radionuclides (Sr-90 and Cs-137) in the vegetable
raw material is within the norm according to SanPiN 2.3.2.1078-01, their contribution to the activity does
not exceed 8 %. A natural radionuclide - K-40 gives the main contribution to the total radioactivity of roots
and grass of Taraxacum officinale Web. (more than 90% of the total radioactivity). The content of natural
radionuclides (K-40, Th-232, Ra-226) in the conjugated embryozems is in the range of background
values, the content of artificial radionuclides does not exceed the average regional level of accumulation.

Keywords: recultivated lands, dumps, medicinal vegetative raw material, roots, grass, radionuclides,
dandelion, Taraxacum officinale Web.

Kuzbass is the industrial region of Russia. There are more than 5 thousand industrial
enterprises, including more than 50 mines and coal cuts in Kuzbass. As a result of coal-mining the area
of broken lands in the Kuzbass region exceeds 100 thousand hectares. In recent years about 20
thousand ha are recultivated, other man-made land is the subject to a natural overgrowing with, due to
the importation of seeds to the surrounding areas [1-3].

The analysis of literary sources and our studies have shown that a great number of medicinal
plants, used in practical medicine grow on the waste rock heaps of coal cuts of Kuzbass [3-5].

However, the wastes of coal-mining - dumps and waste heaps may be sources of the raised

radiating background [6,7] In connection with this the research on the resource potential of medicinal
plants growing on the rock heaps of coal cuts of Kuzbass and the assessment of their safety are actual.
The research in this direction will allow to evaluate the basic possibility of an introduction and industrial
harvesting of medicinal vegetative raw materials (MVRM) on the heaps of coal cuts of Kuzbass for its use
in medical practice, to expand the nomenclature of the harvestable (MPRM) in the region on the one
hand and on the other - to introduce into economic turnover the broken lands as a result of coal mining.

The aim of this work is the estimation of radionuclide pollution of the MVRM Taraxacum
officinale Web., gr owing on the rock dump of the coal cut c¢Kedr ovsk
content of natural (K-40, Th-232, Ra-226) and artificial (Sr-90 and Cs-137) radionuclides.

The studies were carried out on the rock dumpin
tot al area of the dump AUzhnyo is 599-sidpinghtarainraTheé a h
dumps are mostly presented by sandstones, with a great share of siltstone and shale (aleurolites and
argellites) [8]. Embryozems are predominantly heavy loams (humus of 3.5 %), with alkaline reaction of
soil solution (pH water extract of 7.1 of 7.7). Local population often visits the dumps for collecting
mushrooms, berries, medicinal herbs, etc.

Roots and grass of a dandelion medicinal (Taraxacum officinale Web.) and related embryozems
collected in the period of 2010-2012 were the objects of the research.

A dandelion medicinal (Taraxacum officinale Web) i a perennial herbaceous plant of the family
Asteraceae, one of the first plants settled on the waste rock dumps. In practical medicine a dandelion
root, containing in its composition polysaccharides (inulin), triterpene compounds, sterols (taracserol,
taracsol, stigmasterin), flavonoids, fatty oil, etc. is used. In folk medicine the whole plant - flowers, leaves,
grass roots - is used [9,10].

The preparation of raw materials was carried out to a dry sunny weather, according to the
generally accepted rules. Raw materials were collected without any visible signs of damage. Vegetable
samples were selected from platforms of 0.25 1 1 sq.m. in size. The average sample was prepared with a
quartation method in accordance with GOST 24.027.0-80 [11]. Permissible deviations in the mass of the
average sample has not exceeded 10 per cent, according to State Pharmacopoeia of the USSR Xl [12].
Paired with plants embryozems were selected from the root layer of (A 0-10 cm) on a standard technique.

The research of the radionuclide composition of embryozems and vegetable raw materials was
carried out in the accredited test center of agrochemical
investigated samples was determined by the "Methodology for the measurement of radioactivity in the
enumeration of the samples with the use of the software "Progress" approved by All-Russian Research
Institute of Physics and Technology and Radio Engineering Measurements 22.12.03, on the spectrometry
complex "Progress" for measuring the concentration of alpha-, beta - and gamma - emitting nuclides [13].

The accumulation coefficient (AC) - the ratio of concentration of an element in a plant to the
content of an element in the soil was counted for an assessment of the movement of Sr-90 and Cs-137 in
the system of soil i MRM. The analyses were performed in the three-time replication, data were
processed using standard statistical methods. The analysis of the obtained results shows that the content
of natural and artificial PH in embryozems higher than in medicinal raw material. And in the general
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radioactivity of embryozems the main share is the share of natural PH, especially K-40 i its contribution
to the general radioactivity makes 91%. The share of artificial PH in embryozems is about 1 % (table. 1).

Table 1

The content of the PH value of a dandelion Taraxacum officinale Web. and related embryozems

The sample

Specific activity, Ba/kg

Sr-90

Cs-137

K-40

Th-232

Ra-226

embryozems
(zone layer)

1.0 6 N1a

2.64N 24

487.8318.38

23.47N0.71

21.83N0.70

roots

0.587N0.04

1.054N0.05

17. 70N(

1.577N(

1. 344N(

grass

0. 723N(

0. 990N(

50. 34N7

1. 495N(

2. 00NO0

MAXIMUM
CONCENTRATI
ON LIMIT:

- BUD plant-
based

- MRM (grass,
bark, rhizome,
fruit)

200

400

100

200

The average
regional level*

20-25

20.1

The background
values of
radioactive
elements**

40-1000

40

40

*-[14]
** . The data of Center Federal Ministry of Interior. Annual Report on Environmental
Radioactivity. - Bonn. - 1983 [15].

The obtained results show the absence of pollution of embryozems of dumps by the artificial
PH i the content of Sr-90 and Cs-137 significantly below the regional average accumulation in soils of
the South of the Tomsk region - adjacent to the Kemerovo region [14], the level of the natural PH is in the
range of background values of radioactive elements in the earth's crust [15].

A comparative analysis of the accumulation of PH in medicinal raw material revealed uneven
distribution in different parts of a plant. So the content of Sr-90 and K-40, Ra-226 in the grass of a
dandelion higher, than in roots (table. 1).

It is established, that the MRM of a dandelion medicinal (Taraxacum officinale Web.) is
characterized by relatively high values of average weighted (by mass) specific activity of K-40. K-40
share from the general radioactivity makes: for roots of-79%, for the grass i 90% (Fig. 1 A, B).

A

Roots of Taraxmacum officinale Web.
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B Grass of Taraxacum officinale Weh.

mSr-90 BaCs -137 CORa-226 Th-232 OK -40

Fig. 1. The comprehensive assessment of the content of artificial and natural radionuclides
in medicinal vegetable raw materials Taraxacum officinale Web

This confirms the fact that K-40, as well as its stable isotopes are needed for the plant normal
development. The absolute values of the specific activity of other natural PH (Th-232, Ra-226) are less
than the K-40 has. It is known that Th-232, Ra-226 in contrast to the radioactive isotopes of potassium
are not essential elements for plants (Fig.1 A.,B.) [16, 17].
It is revealed, that the man-made PH are absorbed by a dandelion to a lesser degree, than
natural (table. 1). A comparative analysis of the specific activity of Sr-90 and Cs-137 in the grass and
roots of the dandelion did not show the exceeding hygienic standards [18] (table. 1). For Sr-90 and Cs-
137 is about 8% in the roots and 3 % in the grass.
The coefficients of accumulation of Sr-90 and Cs-137 in the MRM of the dandelion medicinal
are less than unit: the roots - Sr-90 i 0.56; Cs-137 i 0.34; the grass-Sr-90 i 0.69; Cs-137 i 0.38. This
shows the lack of accumulation of data PH in the plant.
Thus, the research has shown that the content of artificial PH (Sr-90 and Cs-137) in the roots
and grass of a dandelion (Taraxacum officinale Web.) gr owi ng on the rock dumping site ¢
coal cut eKedmoewss kny t exceed the permissiblellbrelvel s accordi
presents no hazard to the health of consumers.
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THE HEALTH STATUS OF NEWBORNS IN TRANSBAIKALIA

Gomboeva N.G.%, Bashkueva T.D.20

1 Zabaikalsky State University
2 Chita State Medical Academy

Russia

Abstract
The article deals with the health status of the newborns in Zabaikalye. The lower morbidity rate was
noted in Agynsky Buryat district in comparison with other districts. Asphyxia and intrauterine hypoxia was
observed as the most common abnormality among Russian population.

Keywords: abnormality, asphyxia, circulatory disturbances, mental impairments, oxygen deficiency.

Integral indicator of the environmental and socio-economic well-being is the state the
newbornsd health.

Pathological condition in pregnancy resulted in the birth of children with various diseases (Fig. 1).

Pediatric health service of the district noted the increase in the number of children born with
abnormalities, so it was 35% in 1997 while it became 46% in 2001. Some children combined a number of
different diseases. For example, a child born with asphyxia might have mental disorders or children with
heart disease often had circulatory disturbances, impairments in the digestive system. Oxygen deficiency
during pregnancy caused diseases of the cardiovascular system in children.

The dynamics of registered cases per 1,000 live births in maternity hospitals showed lower rates for
Aginsky Buryat district compared with the average indices both in Zabaikalsky krai and in Russia (Fig. 2).

The morbidity rate of infants per 1,000 live births in 2009 averaged 507.0 in Zabaikalsky krai, it
accounted 328.5 in Aginsky Buryat district and it was 361.3 in the Russian Federation [Basic indicators of
the health of mothers and children, 2011].

As it was above mentioned the number of pathology in pregnancy and newborns was increased
in Zabaikalsky krai. These indicators tended to rise. Pathology at the onset of pregnancy was elevated
from 72.2% in 1997 to 76.6% in 2001. Congenital malformations were ranged from 15.5% to 17%,
chromosomal disease - from 5.8% to 9.3% respectively. Malformations of the musculoskeletal system,
congenital heart defects, neural tube defects and central nervous system were marked in the structure of
congenital abnormalities. Chr omos omal abnor mal
abnormality was detected in the study of abortion material in 55% of cases [E.l. Dyunova et al. 2004].

% Gomboeva N.G., Bashkueva T.D., 2013
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The main criteria for determining the health of children at birth were their height and weight
which depended on the physical ability of parents. These indicators were the signs of full-term and
preterm infants. Weight index according to ethnic groups was given in Table 1. Data of this table
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demonstrated a higher birth rate of children with a weight more than 3 kg in the Buryat population.

Perhaps it was another confirmation of the greater adaptabi
region of residence.
Table 1
Birth weight by ethnic group and area of residence
areas russians buryats
n Weight less Weight more n Weight less | Weight more
than 3kg.(%) than 3 kg. (%) than 3 kg. (%) | than 3 kg. (%)
Duldurginsky 76 32,9 67,1 116 17,2 82,8
Kyrinsky 161 54 46 - - -
Nerchinsky * 405 37 63 - - -
Kalgansky 107 32 68 - - -

* Data for 1998, 1999, 2000, for other districts in 2000

Infants with low birth weight were born more often in areas with air pollution by sulfur dioxide,
oxides of carbon as well as the emissions of heavy metals [A.A. Dierman, 1980].

Therefore intrauterine hypoxia and asphyxia at birth was the predominant pathology of
newborns. The low morbidity rate of babies in Aginsky Buryat district showed not only a high-quality work

of pediatric services but also, perhaps, a higher degree of
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PHYSICAL CHARACTERISTICS OF RURAL SCHOOL
OF NIZHNY NOVGOROD REGION

Mikhailova S.V.1, Kalyuzhny [ .¢ .2, Kuzmichev J.G.3, Krylov V.N.40
1.2.3.4 Arzamas Branch UNN named after Lobachevsky
Russia

Abstract

This paper presents the dynamics of the physical development of rural students of the Nizhny Novgorod
region for 66-year period, and comparative statistical parameters of modern rural and urban students of the
Nizhny Novgorod region. The results indicate that despite the conservation of the basic characteristics of the
growth processes in children and adolescents occurred opposite changes Rural children showed significant
epochal changes of morphological and functional indicators: increase in length and weight, circumference of
chest and lung capacity, which is a welcome sign of status physical development, and identify reduction in
some age groups in muscle strength of the hands, the tendency to arterial dystonia, tachycardia. Among
rural students, compared to urban, there are more children with harmonious development. In rural school in
the past 40 years revealed the acceleration of sexual development for 1-2 years, an actual convergence of
values points puberty in rural students to urban peers.

© Mikhailova S.V., Kalyuzhny [ .¢., Kuzmichev J.G., Krylov V.N., 2013
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Keywords: Physical development, urban students, rural students, gender differences, a group of physical
development, tsentil distribution, dental age, biological development.
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STUDY OF MUTAGENIC ACTIVITY PESTICIDE ACTION OF FACET KS

Mirahmedov ¢.s.%, Sheraliev ¢.2, Toychieva D.S.3, Abdurazzaqov { .4, Mirzayeva Z.5, Mamataliyev
M.5, Najimov ¢.7, Tolipov D.8, Parpiyeva M.?, Xashimdjanova N.10°

1.2.3,4,56,7.89,10 geeintific Research Laboratory of Experimental Biology and Ecology at Andijan State

University Uzbekistan

Uzbekistan

Abstract
The article contains the rezults of the study of mutagenic activity of pesticide Facet KS ( FRG) -25% of

herbicide 3,7- dichloramine -8- carboxylic acids, which is used in the agriculture, in single as in multiple

% Mirahmedov ¢.s., Sheraliev ¢ ., Toychieva D.S., Abdurazzaqov { ., Mirzayeva Z., Mamataliyev M., Najimov ¢ .,

Tolipov D., Parpiyeva M., Xashimdjanova N., 2013
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influence in somatic cells of ratsé marrow. Facet KS in si
on genetic apparatus of somatic cells of rats, in multiple influence of herbicide Facet KS, appears its
cytogenetic effect in cells of marrow.
Keywords: pesticide, mutagenic activity, chromosome aberration, somatic cells, marrow, cytogenetic
effect LDsq for rats.

¢ dzdztsls Oyd w
Il MOl §j ftedojHjdr tjLlzdz sOr 5 oddwddd §ifMmMisdydrHO® AOYyjls s
fMddz MEBd3 ALY 2Mise j, dzO0 &Bzls 06 j dzdzzs OSCIsd o desfyls Cdzi ss¢ € sMls dzat
B sCtcOsdktsds jets oetLHj2Mlsadd. AOYdl su ftsd ' sEHzRRJ O dsd ot
o dzd W Is ¢ ZO Gjdzgjlsduimsd? Oof f OtcOIls MBBOId i Msdn Cdzj sts¢€ Cter M,
GjtBdyYydHO AOYJl su, fteswedvwjlkfmMw Jjets ydbsejdzgjlsduyddméd2 1+ WwWjic
sdz¢ yjorj Mmzse ©: FifMdydH, dlzlsO6 ] dedzOv @EQsHoydptifflov, CQn| JISEOO Yy d ¥
Csfylsdzr 2 dEtsL G, "dltscjdad Boldui MSd2 Lt WWjicCls, HBLO [

The actuality of the problem. The pollution of the environment by xenobiotic substances is one
of the essential problems of the time. Their number and the concentration are going up in leaps and
bounds, most of them have mutagenic action. Consequently, mutagenic pressure increases on the
population of microrganisms, plants, animals, and mainly on humane. Increasing of the number of
newgrowths, spontaneous abortions, agenesia, genetic diseases and congenital malformation i there is
result of uncontrolled use of xenobiotic compounds.

Pesticides belong to xenobiotic substances and their quantity reaches 50000. Annually about
1000000 tons of xenobiotic substances get in the environment that causes vigorous eco-catastrophe (5).
Apart from other industrial soil pesticides get into bioshere, they circulate in it and are cumulated in
various objects of natural environment. Cultivation of lands of agricultural using suppresses, changes and
kills microorganisms of the elementary, arthropods, worms, i.e. organisms which make the soil by soil

In the agriculture of Uzbekistan more than 60 kinds of pesticides are used.

The scientific researches, devoted to studying of their mutagenic activity, are spent basically on
microorganisms and plants (6,7, 8, 9, 10, 11), there is little work on animals, especially on mammals.

In connection with this it is impossible to draw certain conclusions, and also develop specific
proposals on decreasing genetic hazard of pesticides for animals and humane in and around their
intensive use. For assessment of mutagenic activity of pesticides it is necessary to study the appearing of
mutation in somatic cells.

The aim of the researches. Conduct of cytological researches for mutagenic activity of pesticide

FacetKS,( ¢cBASFeé), which is used in agriculture.
v Blel

- Name of pesticide Purpose Class of chemical LDs, for rats
compound fo &

1. Facet sS Herbicide Derivatives of > 2000 I.S.

chlorinated (influencing substances)
aliphatic > 2600 prepa-
acids rative form

The task of the research. Study of mutagenic activity of pesticide Facet KS ( ¢ BASF e, -
25% of herbicide 3,7- dichloramine -8- carboxylic acids, which is used in the agriculture, in single as in

multiple influence in somatic cells of ratsb©d
v Ble 2
Research object Series, experi- Number of | System studied Tests used
ments objects
Outbred experimental | acute 208 marrow chromosome
rats 150-170 gr. Il chronic 104 aberration

17 single influence:

II- chronic exposure
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I Qerials and methods of the research. In order to solve the assigned tasks experiments were
conducted on white outbred rats weighing 150 -170 grams. In the experiments eugamic animals were
used. Various concentrations of herbicide Facet were injected into the animals by means of endogastric
needle with dull point. In all the experiments for cytogenetic analysis of marrow cells the animals were
slaughtered in 24 hours after the injection of pesticide. Pesticide was injected once and repeatedly. In
single injection the influence of pesticide was studied in doses from 1/20 LDsg, close to LD50 and to
LD50. In multiple injection i the influence of pesticide was studied in dose of 1/100 LD50 for two months.
Pathogenetic effect of the preparation was studied in somatic cells of marrow by tests: for recording the
aberration of metaphase chromosome the preparations were prepared from marrow of rat by standard
method (12, 13, 14). Into the rats we made intraperitoneal introduction of 0,04% solution of alkaloid of 0,
01 mg. After an hour we slaughtered the animals. As hypotonic solution we used 0,56% of potassium
chloride solution. Cel lul ar suspension of ratsod6 marrow wa:
mi nutes under t heu.Themipesusgension veas aerftrifuged for 5 minutes in 800 -1000.
Pouring off supernatant fluid, we fixed mixture of methyl alcohol with ice acetic acid accordingly. We
changed this fixing fluid for 3 -4 times. After that we shook the content in the test tube (approximately 0,5
ml of fixing fluid) and got homogeneous suspension of cells in the fixing fluid. The duration of the fixation
is 1-2 hours. Onto the clear microscope slide we applied 2-3 drops of cellular suspension in the fixing
fluid. We burnt the fixing fluid and painted the preparations with paint made of composition of oxalate
ammonium and crystal violet. We analised the chromosome preparations through the microscope [ 1 R
1 and Biol with immersion lens - 90 X, eyeglass -10 x. For the analysis we chose metaphase plates, in
which all the chromosomes took places seperately from each other. We analysed potential types:
rearrangement of chromosomes that appeared in metaphase. We defined the frequency of chromosomes
in the marrow according to the number of cells with rearranging the chromosome. In the record of the
rearrangements we used not less than five animals in each variant and analysed 300 -500 metaphases.

The contents and results of work accomplished. The cytogenetic researches of Facet KS
pesticide activity are for somatic cells of experimental rats.

1. Cytogenetic effect Facet within a single influence of various concentartions of the preparation.

In the time of mutagenicity test of pesticides the necessary stage is defining dependence of effect on

dose. In our work cytogeneticeff ect of pesticide in different doses was studie
The frequency of aberration of chromosome in cells of
doses of Facet KS
v Ble
Dose Number of studied Methods with rearrangement Variants of
mg/kg animals metaphase y d ) dzts % doses
0 11 1010 7 0.79+0.25 Control
100 7 680 4 0.73 N 1/20 LDso
200 5 500 4 0.80 N 1/10 LD 5o
400 9 340 5 1.30+ 0.39 1/5 LD 59
1000 9 351 15 4.54 N1 1/2 LD 50
2000 7 316 17 4.90 N1 LD stsclose
In table 3 there is information about The frequency of

marrow in the influence of different doses of Facet.

Cytogenetic activity of Facet was investigated in doses 100, 200, 400, 1000 and 2000 mg/kg
(accordingly 1/20, 1/10, 1/5, 1/2 and close to LDsyo).

In the influence with small doses Facet KS does not have influence on genetical apparatus of
cells of rats® marr ow, t masonfesrentpines mcontrolodégrea &fterinjeciiani on c hr o
1/20 LD50 (100, 200, 400 d3¢ }(accordingly 0.78, 0.80, 1.30%). Reliable increase of the number of
chromosome rearrangements was marked after injecting higher doses of the preparation. So, in the
influence 1/2 and close to LD50 it increased almost as 4 times as big in comparison with the control and
made ~ 5%, however in further exceeding of the doses of Facet the growth of number chromosomes
rearrangements was not observed. Much higher dose LDsts (2600 mg/kg) caused approximately as many
chromosomes rearrangements as close to LDsg (2000, 2600 mg/kg), i.4. 5%.
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The frequency of aberration of chromosome in single influence of different doses of Facet KS

6

0

Hence, Facet KS in single influence of high dose may have influence on genetic apparatus of
somatic cells of rats.
Mutagenic effect was mainly studied on microorganisms and plants, its mutagenic effect is
marked on the indicated test objects. However researches on mutagenic activities of Facet on animals
are single instances, and the data of researche people are contradictory.
For the first time we studied mutagenic activity of
2. Pitogenetic effect of Facet in single (chronic) influence.

Fac

We studied the frequency of aberration of c¢chromosome i

multiple influence of different doses of Facet (1/100 LDsg). The frequency of aberrations of chromosomes
in cells of rats® mar r-menths)ofinmmatidn bfiFacét €/1004@5) ( chr oni ¢, 2

The frequency of aberrations of chromosomes in cells of ratsé marr ow i n multiple us
2- months) of injection of Facet (1/100 LD50)

v Gle 4
Variants Number of studied Metaphases with rearrangement
animals metaphases number %
Control 7 854 12 0.89 + 0.40
Experiments 9 820 11 2.50 + 0.56

According to the data in the table 4, in cells of marrow of the experimental animals which
received Facet for 2 months, we marked triple increase of chromosome aberration (2.50%) in comparison
with control (0.89%).

Hence, in multiple influence of herbicide Facet KS, appears its cytogenetic effect in cells of
marrow. It is necessary to point out that in single influence of high doses 1/2 and close to LD50, also we
marked the influence of the preparation on genetic apparatus of somatic cells. #onsequently, the
increase of degree of mutation chromosomes in cells of marrow depends on duration of entering
pesticide into organism of animals.

Conclusion. Our data indicate that the functioning protective barrier mechanisms cannot resist
the influence of the preparation Facet KS. Thus the data of our researces indicate potential genetic
danger of small doses of Facet KS in their multiple entering into organism of animals and humane, that
are in area of their intensive use.

Results of cytogenetic researches in pesticide activity on somatic cells may become base for
analytical assessment of real danger of the preparation that has mutagenic action, will forward prevention
of genetic consequences on humane, useful flora and fauna.
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INFLUENCE OF CLIMATIC AND ECOLOGICAL FACTORS
ON BIOLOGICAL PARAMETERS OF PLANTS

Ryabukhina M.V.1, Kochukova A.A.2, Ryabinina Z.N.3, Sankov A.N.4©

1.2.3 Orenburg State Pedagogical University
4Orenburg State Medical Academy MzRf

Russia

Abstract
Among climatic factors the important place in life of plants is taken by light and heat connected with
radiant energy of the sun, water. Not the unimportant factor defining conditions of growth of a plant is
extent of anthropogenous influence.

Keywords: climatic factors, ascorbic acid, photosynthesizing pigments, phenolcarbonic acids.
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COMPARISON CRYOPROTECTIVE EFFICIENCY
OF NATURAL ANTIFREEZE AND GLYCEROL

Sivtseva S.S.°
Federal State Institution of Higher Professional Education "Yakut State Agricultural Academy"
Russia

Abstract
From wintering caterpillars of Aporia crataegi L. the multicomponent cryotyre-tread fraction containing
glycerin, carotinoids, amines and carbohydrates is allocated. Research of its cryoprotective properties
was the main objective when studying the allocated connection. Experiments on freezing of lymphocytes
of blood of the person are made.

Keywords: adaptation to the low temperatures, wintering insects, natural cryoprotectors, glycerin,
carotinoids, lymphocytes.
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THE RESEARCH CONCERNING THE NATURE OF SELF-ORGANIC
HIGH TEMPERATURE YITTRIUM- BARIUM CERAMIC SUPERCONDUCTORS
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Russia

Abstract
The work covers the investigations of the nature of superconducting properties of ceramics theoretical
assumptions of the authors

Keywords: superconductivity, Riemannian geometry, the theory of quantum entanglement, Einstein’s
relativity theory.

The goal-oriented effort: theoretical framework for the study of some problems concerning the
Nature of superconductivity self-organizing yttrium-Barium ceramics, when the superconductor is divided
into supercondacting domains and a normal phase with the dimension of about 10 '° (see), i.e. when we
have the dielectric with thin metal jumpers and point contacts. [1,2,3] The results of the research. To
explain the processes the author has applied the Guinsburg - Landau, the Kuznetsov theory, the
Riemannianing geometry and the theory of quantum entanglement. Thus according to the Bardeen- -
Cooper- Schrieffer theory, in such a superconductor [4] superconducting electrons, at T=0K, with
opposite spins and the impulses join in pairs, and form a condensate. And now a little bit of history of
physics for better understanding. As early us in 1919 the scientist B.B.s &hinsky used the method of
comparative analogy. In particular, he investigated existence in CNS of a human being nodes or
capparatus, which by their structure and purpose are simil
generator, condenser, amplifier etc. He admitted that the process of human thinking is accompanied by
the phenomena of electromagnetic nature-radiation of electromagnetic waves of biological origin that can
be transmitted at a distance. The author also draws an analogy. Firstly, thebook by V. M. Behterev. ¢T
brain and its act iasandiCahals) prdsentsih@ ®as of( pPmatianrof nerve impulses
coming from the spinal cord in the medulla oblongata, and then in the hemisphere of the brain. The main
source of energy of the nerve current , according to Behterev is grainy part of the protoplasm of soma
gangliform cell. In this any excitation leads to waste of Nissle granules in the soma of a cell. The supply
of nerve organules occurs through the help of cerebrospinal fluid (not Blood), and the flow of impulses,
from the spinal cord passes through sensitive (cerebripetal ) Canal to the medulla oblongata. Then to
the brain hemispheres and through motorial canal to the kin and muscles. This is a little simplified
scheme. Secondly, in material sciences the interference holography of recognition has obtained
circulation. At helps a man to recognize a familiar face in the crowd. May be, an astronomer looking at
an ordinary Apple. May Imagine it as a symbol of the birth of a new life pondering if there is a key to the
birth misteries of planets Galaxies or the Universe in this apple. If we cut the Apple across and take a
look at how many grains, similar to the holographic images of radioactive contamination, these after the

© Gnatyuk-Danilchuk L.P., Kuznetsov V.V., Filyukov A.l., Bistrov D.A., 2013
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explosion of a nuclear power planets it contains? Looking at this apple, you may be thinking at energy of
formation of our planet, or the Galaxy, or the universe, Is the number of grains egual to the number of
above zones, or may b e ofisgades in taggappdel sepérated frdmeeach athrarb ¥ou
may have smiled, but the nature itself suggests makes you think that the holographic model defines
human memory, eyesight, harmony between the external world and electrical activity of the brain that
keeps so much information in such a small volume at the expense of the holographic principle, existing
in the wave basis interaction of nerve cells. That& why a man has associative memory, ability to forget
and remember, and to familiar objects, finally!. As a result, of the above-said, oddly enough, but we
received image ways of movement of pair of electrons with opposite spins in solving the problem of
Riemannian geometry, fig. 1 (a; b;), where similar (to simplify) pathways of human thinking, the motor and
sensitive, that indicates the correctness of the obtained results. The conclusion of the Einstein the author
dares to remind, because of a deep analogy between Riemannian geometry and the principle of
equivalence in the presence of a gravitational field, has Riemannian geometry, as in a small volume of
space - time it, allows you to choose such a coordinate system in which space - time is flat (not twisted)
and the laws of motion are the same as in empty space. That is, we know that Riemannian geometry
follows the principle of equivalence, actually this is a mathematical formulation of this principle. And
Einstein's equations are the ones linking the curvature of space - time to the energy-momentum tensor in

the Riemannian geomat rnjat hkoentat alclay f loirsnud ati on of

eguations are the ones | i#akimeg ttioe trmbmeantueantewrogéy the f
Riemannian geometry. Later this the result of this treatment (some forced repeat of the previous material
[2] will be necessary to explain the process.:) his, the rest of the electrons ( T>0 ) "evaporate", forming
the "gas" normal electrons. Pairing changes the distribution of electrons at energies, there appears a
crack, if (T=0), its width [2]

v(0) =W M6 A )

With the increase of temperature, this crack is getting smaller and in the Curie, point, turns to
zero. The author dared to expand the frames of the Ginsburg-Landau theory, and believes that the
formula of the widch looks like that:

®0) =1 MR @)

| f ae(T):vR/V_Vthen Z= @)

Then the Riemann surface is defined as

Z =11760X GT_- T) (@)

where n is the numerical order of the branches of the function Z (W) and the point at Z=0, the point of
branching (n-1) of the order.Further, knowing that the size of "a pair of electrons", participating in the
superconducting effect

Lpaf@s) (®)

. . 6 .
According to the Ginsburg-Landau t heory, t h e pars olvedectrons.alrbabwas
considered paradoxical. Hence follows the conclusion, that in the Riemannian surface n-branches of the

function Zn (6V\$)3emitmbe tintirey. Thea forthis the Riemannian surface its value may be
determined by the formula:

Z, =21,76X T, - T) 6)
For the case when (W=0, W=b),
n=(1,2,3,4,...,10"=10° (7)
Thus, e-pair bypasses10 6 times in the same direction around these points and returns to the

. . B
original branch and every such surface has one pair of electrons, but as the number of branches is10
the general size of a pair of electrons with opposite spins, as well as on the of the Ginsburg-Landau

theory is 5a (sex)u ltet ud thke A look at Fig. 1 (a,, b, b*,b**), which presented a schematic
depiction of the Riemann surface (estimated by the author)
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Fig 1a .This is an approximate - schematic depiction of the Riemann one -layer, n-level surface
with an explanation of the trajectory of motion of the electron pairs with opposite spins, where:

*K T defines the serial number of the planes connected among themselves in a certain way,
forming a Riemann surface.

* --- >the"trajectory of motion of the electron pair with opposite spins.

*aq ... a, - the ways-pair on the planes of the energy of the electron pair reaches the level of
the planes.
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K, € K, - the transition from one plane to another is in a spiral, in case of insuffinency the

electron pair doesn ' t reach the level of K, plane and goes over fromthe way a, ; toa;.
Fig.1b.--- Simplified schematic image of the movement pairs of electrons with opposite spins,
which have reached the K |, - a plane of the second variant of the way. As the axonometric image is hard

to perceive, we replace it by the image in the projections, then the view en face will show us this two
different assumed ways of motion of the electron pair on the fig .1b*); 1b**), having conditional increased
the size of the energy gap, identifying the size and location as the sign of m .
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Fig 1b* Fig 1b**

Thus, the author repeats, one working e-pair with different spins, passing all the branch their

6 . . T
the number of n=10 ~, of the Riemann surface, forms the "total electron pair" on mass, participating in
the superconducting effect. The size of this pair, as well as according to the Ginsburg-Landau theory is

10~ > (cm). Yes, because an electron is both an electromagnetic wave, and negatively charged particle.
We remind that an electron shot in the screen with two small holes passes through them at the same
time, but as a wave, forming an interference pattern at the collision we are going to prove the justice of
the received conclusion. So, two electrons with opposite spins, and two impulse waves are moving:

Y dg 0do
Y ildatodiioda Y pip oda ¥ Y odgldn ®)
Y oi1 i,

e , and e, - are electrons; je; and e, -are impulse waves. But the amount of impulses at

any time thereafter is equal to zero, and the wave functions , will join and only the original pair of
electrons will remain. So the author imagines an explanation for the scheme. That Einstein left for the
future generations. The author also assumes that the spectacular example of this is the path of internal
motion of electronic pairs with opposite spins is the trajectory separatrisse of seddlefocus (fig.2), when
the particles coming from the center start to move both like waves and particles, spinning spiral trajectory
with the increase in the number of particles and waves and, having reached a certain point of the "
collapse”, with the return of particles in the beginning of the coordinates.
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Consider the fig.1b*, where the spiral movement of a pair of electrons with opposite spins

involves the stability according to Poisson for the ways on planes (K, & K ), with a return according

Poincare, when any of the steady state oscillation of nonlinear dissipative systems (trajectories)
osculation has a property to return to an arbitrarily small nighborhood of each of its points infinite number
of times [5].
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According to the well-known scientist Nick Herbert, the true nature of quantum reality is
inaccessible for a man, as everything he touches turns into matter ( substance), that the whole world
consists of sub-atomic phenomena, from quanta, that they became particles, and only when a person
looks at them. Thus, the particles do not disappear, they are offset back in the deep procedure, where
they came frome. This fact explains the constant dynamic exchange between the particles (let us recall,
for example, as the electrons in the atom positronium are transformed from one type into another, when
there is the folding of the electron back into the implicative order and forking of a photon at the site of the
electron.) Now this explains the phenomenon of the manifestation either as a particle or as a wave. This
statement was supported by many famous scientists as well as by a Nobel prize-winner of the 1973 in
physics Brian Josephson. [3,5,6,7] (Commentsof the author: in turn, directed internal momentum of an

35,

electron multiples of Planck's constant value to K= (E ,—,—€), therefore,ectiotcalltheul d be corr

2 22

internal momentum not a spin, but a spin momentum. And the total value of Plank " s constant should be

taken into consideration too, sice its value is closer to zero than to one. Plank ' s constant is for some
reason considered one (but not zero)

N=h(@) = 1,08457L10 ©)

And only like that. Therefore, the system without spins having the original guantum entangled
state after appearance of spins passed in an entangled mixed state with the manifestation of
decoherence as a result of exchange of quantum information contained in a physical system with the
environment, then there is a process of interaction with the environment resulting in a Mixture equivalent
to the distribution of quantum objects according to their probabilistic states.L.D. Landau[5] notes that "if
other particles along with an electron take part in the polalization of vacuum, the particles with bigger
spins give square divergent expressions. " Professor of Vienna University of Anton Zailenger proves that
guantum teleportation has nothing to do with moving some material objects, but alternation of instant
transformations of their States takes place, though, the main requirement of the correct entanglement is
the super pure quantum environment, otherwise teleportation loses its meaning. Hence, the fact is that

our quantum object is very complex and can ' t help contacting with the environment, as it claimed both
L.Landau and ¢.Zeilenger, as we can see.

At the same time, the system is stable according to Lyapunov, when two points located close to
each other remain close always. This is a characteristic for quasi-periodic trajectories according to the
teorem from the reverse: if non-recurrent trajectories are stable according to Lyapunov and Poisson!
They are guasi-periodic.lt means, that our system of trajectories is stable according to both Poisson and
Lyapunov with the return of Poincare for the first variant of the way. For the second variant of the way
(fig.1b**), where we have a dynamic chaos, the stability is assumed according to Lyapunov and it is
possible only under the conditions corresponding the ergodic theorem by V.l. Oselendez, according to

which the sum of Lyapunov’ s indices, should be negative. In addition, the attractor which is different

from a fixed point, must have at least one zero rate at N-1-the state of equilibrium, signature" -", forN=2,a

limit cycle, the signature- "-,-", "0, -". But for our secondvariant of the way the main conditio
topic requires amore detailed explanation. What is impossible in the framework of the of this report.

Becourse the author one working give for your the table number 1, with the system of stability according

the state of dynamic system. One can't but mention the fact, at least briefly, that, at the same time, the

electrons presumably make rotary motion within some limits Uin the plane Q perpendicular to the motion

on the way a. Then it is possible to use the Shylnykov theorem for making calculations the movement on

this trajectory will be determined by the relations:

x= r exp (pt) cos (¥t + d)
{ y=rexp(pt)sin(yt+ d) (20)
z= 3 exp (at)

X _pit -1 -1

X—r(F) {cos [ & | og( &/ hd)a] Ho&=Fh)[}n [ (12)
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&= r (¥ b cesoga h) ] +bsilay@h]) (12)

t, YDk j f) diext j Jsy

kY b
limx(t )=z
kY b

Oty # (Rl z) e¥&=Q( X, vy, z2)

with the return of particles in the beginning of the coordinates.

(13

(14)

T= az+ R(X,

And now let us turn to the studies of wave processes in open irregular and periodic structures
scientists V.A. Doroshenko and V.F. Kravchenko[7], They have trust worthy information about basic laws
peculiarities and physical nature of effects manifesting during the diffraction of electromagnetic waves on
complex non-closed semi-conical surfaces. According to the theory of holographic recognition of images

some of the data are

reminiscent of the electronic pairs movement picture that we have imagined.Let us take a look
at pagel50 FigMn3.14 where is shown the distribution of the normed

by in the wave zone, :(2&,50,52603ifthieoralueafslcnwidtre

d, = 600. on p.154 consider Fig.3.19, where the effect of the internal screen on the field

distribution in the wave zone for 9, = 60 0, 9 ,=225 0 , D =60 o And p.156, fig..3.21, where determined
by the diffraction of a plane H - polarized wave on a cone with a longitudinal slot and internal solid

screen,

0
forte@hen ftiheel dwatv e z on eo,f=225 ap =3600n, githel , Gl@%,e

(where b -the angle between the axes Z, Y, o - the angle between the Z axis and the side of the cone, d ,

is a longitudinal slit).

Table 1
h The The state of The system of equitions of Stability The generator creating the
wave dynamic the state of dynamic according similar same dynamic
sistem systems to:
1. Fig. 3 d Quasi- O=tehiz+t (zf, Iz, To 1.The ring resonator with
periodic 8 = 6 z +Q(&yiz) Poisson non-linear environment
T=2z2RKXY, 2 and to depiction according to
Lyapunov Ikeda
2The A. Dmitriev and V.
sislov  generator for the
same point

3. The Chua scheme for

the same point.

Fig.1 Dynamic 0=-zz NO 3o o,
owos 8= 7+ owi | Loy | FRMALR S
bab #>1 T D+ (x-1) z. ;

same point.

The ¢. Dmytriev and
V.syslov  generation for
the same point.
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The end of Table 1

- The The state of The system of equitions of Stability The generator creating the
wave dynamic the state of dynamic according similar same dynamic
sistem systems to:
2. Fig3s ) | Quasi- G=tehlz+t (zp, Iz, To 1.The ring resonator with
periodic 8 = t6 z +Q(&y;z) Poisson non-linear environment
T=2R(XY, 2 and to depiction according to lkeda
Lyapunov 2The A. Dmitriev and V.
sislov  generator for the
same point.

3. The Chua scheme for

the same point.

Fig2 Dynamic 1.) mi=yi xz To 1.The generator with non-
Oxaos 8 -% Lyapunov linear inertia of
bab >1 2 NO3 V..¢nischenko and

T o-gz+ 1(9x ¢ stO Avigroup
where 1(r)-Heaviside step '
function 1(3)=0 , "00d
1(A=1 =>0
Dynamic - 2 To 2. Thering generator to
Oxaos 2) 8 :-};'J dexpk = | ) Lyapunov ¢. r mitriev and of V.
bab/ t sislov.
Zz 1 il O3
¥ :-6
Q=const=10

M-gives boosting ratio

Further on, well, we can see it in the studies by V. A.Doroshenko and V.F. Kravchenko, but
where is this cone at the pictures of our cardiods (Fig 1a,b,c and 2) .Yet us draw the cone for the second
variant of the path of a pair of electrons Fig 3, 4. Figures 3, 4 presents the image of the virtual cone, but
inverted unlike the one proposed by scientists. We can assume, that the internal screen for our cone will
serve as a digital screen that appears due to internal movement of electronic pair, which path is the
trajectory of the separatrisse of saddlefocus . This question will be considered the author of the following
work and this is not included. The issue the author will consider in the following work.
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The researches accomplished by V.A Doroshenko and V.F.Kravchenko are of great
schientific significance. They have proposed the mathematical method of solution to electrodynamic,
non-stationary problems for structures with conical geometry. They have carried out investigations
of diffraction of electromagnetic waves on this complex non-closed surface. They have obtained
averaged boundary conditions for the field at the surface of the given configuration with internal
solid screen.

They have discovered and investigated a physical effect of the peculiarities of the field at the top
of the non-closed cone in case of excitation by magnetic field when with the value decrease of the gap
width the value of the magnetic field increases and the solid screen decreases this peculiarity. They
have established the regularities of distribution of the field in space depending on the type of power
source, on the presence of angular sizes and insertions and much more. The results of these studies are
already actively used in modeling of absorbing coatings and superconducting electrostatic structures.
Hence we have the most important conclusion that the assumptions of the author have a solid ground as
they apparently have practical and theoretical confirmation by the unique results of V.A. Doroshenko and
1. V.F.sravchenko. Hence the theory of these scientists really applies our further research. A closer
examination of this topic requires time, necessary conditions and opportunities. Let us summarize the
above. To explain the processes the author has applied the Ginsburg-Landau theory, the Kuznetsov
theory, the relativity theory, geometry of Riemann and the theory of quantum entanglement. The author
has extended the frames of the Ginsburg-Landau theory, explained: the legitimacy of the solution with the
help of elliptic geometry, given the solution itself, determined the hypothetic movement of a pair of

electrons with different spin’s Fig.1la,b,b*,b**explaince the paradox of electronic mass with the
application of the theory of quantum entanglement and explained the position of the theory of relativity by
Einstein confirming the correctness of the results obtained. The author has also determined the stability
of the obtained system and the possibility of calculation, presumably determined the practical and
theoretical confirmation of the hypothesis of the author of the results of the works of famous Russian
scientists V.A. Doroshenko and V.F. sravchenko.
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Abstract
The state covers issues related to restructuring of the physics teaching in high schools, occurred in the
second half of the nineteenth century in some European countries and the United States. At this time,
first at the universities, and then in technical colleges are physical laboratory. The importance of such a
restructuring for development engineering is stressed. There is a trend of underestimating the role of
physics in our time.

Keywords: teaching physics, physical engineering, laboratory, institution, school, workshop machinery,
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LIGHT SPEED IN MOVING INERTIAL REFERENCE FRAME

Mamaev A.V.0
Joint-Stock Company "Lianozovo Electromechanical Plant Research and Production Corporation”
Russia

Abstract

The special theory of relativity (STR) created at the beginning of the XX century was based on a
postulate on constancy of velocity of light in the "based" inertial system (BIS). But what velocity of light is
equal in moving BIS, earlier anybody didn't raise a question. Meanwhile, if the fourth component of 4
speeds of particle in that BIS in which the particle is based, is equal to velocity of light in vacuum of
based BIS, then the fourth component of 4 speeds of particle in that BIS concerning which the particle
moves, appears equal velocity of light in moving BIS. And then it appears that moving hours go at the
same speed, as motionless hours and any delay of time in moving BIS is not present.

Keywords: special theory of relativity, inertial system, based inertial system, moving inertial system,
velocity of light in based inertial system, velocity of light in moving inertial system, four-dimensional
velocity, Galiev speed, Lorentsev speed, own time, time unit of measure.
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sl dzst] dyj sshipdssf2 g dzv s " j 2w sl dkdv HiE), M ks g lsO0 o

BzHjd3 tBtsL dzOyOIls! v H jified sldSLtods? Mow L ! BdYHEZ dstejdydomtts? d
MestesMisw &3 S tejHdzvjlsMmy tcOo j dzflseo Odsd [ 6]
\' u

u= , V= . (6)
V1- (iGe)* 1+ (ulc, )

vudlsr s WX, =€pls © OCY] ©Oog@hmispts UREojtelsky- CodYdj dsk
Mme stesflsd:
u4:—:g—:g';0, (7)
I s@sd S dr (2) d (6) o'kjCOjl, vybt

g=— T = flr(ulc,)’. ®)

- L-(vic,)?
56§ 6C sy RMY (YA5d0g=d 1) di (A =6 ety k0 R (§ieqo

gl u) =0c,.
vdzj B ®lsj d dzs, o dzd ud dzkz

u, =oc, =C, :C—O:co,/1+(u/co)2 , ©)
J1- (vic,)?
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ColssteOW  Wipjdejjistiys? fMtsMis-@E dEetsMis? 4O0fMmisdyr o 90SkEZ®B] Hodykh j2f
SftejH]jdvPWsEOFI! Mo jlsO o 90CEZER] HodyEMj2MW RuJ

AdLdujmed MmCtesdise OMpEEPEN j2fv rRuf &SYjbcp’ s’ dj ©0sc
f s tsil, Yybsts eofmdzjHflsedj MsCtweoh jddv §tesHtsd dF A (o HBd dzO{f te
Hodykhdnfw 9 OC Elzd3dzr A Bl j BBtso gL d3j dgv s Ismw Hdt dzj Slsted yj s Ow
HodyEkhdAafmw o90CEEZdGde = BBI j B3O .

v jwf sfgdzy o9 jH]jddvw tfMElmwisdisddMo4dlsO o o90SkEZM] HodyEkMj2M
Bjtejds Moajlstsar j yofmr (Ho O  OOdzdzjodziodelsjs?L Ri&Y Qdz@ HdpO Y©MM M I tsvC dadf!
Hiek¢ s HikcO, &jyHk Coktwr g, §6§jtj ki dds sk@GOy OwHn: , ydt
SHdtsdB dL L jetodk womlf sdtsy jd' Jdhfkzd Md 2 dhfssydds Mes jlO, Wit

(HddzdyO dL Bjtejdedw otejdided +Isdm Mmoo jlssear s yYyomse, f sCtswh
BzHjls t0Oo dzO

E:ﬁ- (20)
CO
1Ml 1Id Mejlter j yOmr Hodyklkmw kOS, vyt §dkshSshisd
O tcOo dzj dzd ¥ Hod>y j dzedw yYOfmtse.

s O¢C a3r Efmls Odzs o d dzd orh j, nd3. Qo j dzMlsoats (9) , Mo dls 9
ttOMmMf esisteOdz j sfqpw s ME stetsflss
Cu =% (11)

GHEL, jMls’ MCtstsmis: MmojlsO o o OWejigy’ {isLde™1sqRdfyis iRCulR; dsdztsy d Isj
St HjdYjdBr2 of Oy jddwdkd (8).

UBEHO fhd] dJdnfkznc odkdws nacodmd cdodeytafdhny &0 L OHdj i L
o jlssor i yOmtse, MCstsms: Mmeddyjddy Mojlko f §jtjrddd LjcCo
C,-u), O MEstsmls' Meddyjdd” MojlsO M LOHdGIE L jtkSOdsd Mejlsss |

sls qJ&JHdzJGBEMQIECde@, 6Gy i Mt M swLsMls! Mo jlkO 8 o90CkEdG] Ho
Re [ ,u jfmls GOdzd dzj j e S OW M stesmis! Hod>y J dedw Mo jlstser yofmtse .
dLdi3j tej dzdw otejdBjded HodyEMdJRMY yYyOfmMtse wGtjHjdvjkhMy 5 Wsttdkzd]:

= L + L (12)

(c,-u) (c,+u)
cHj-b jmk: wommswdd] GiyHE LjESOkOB] Hodykh dRmw fMejlkser 3
g
Ru [, Ghdshdls]d ds Stlsts? {kd Mejlier j yoOmr Hodykkhmvw Mt Met

| sHimG®os Wbk (L), Cy & =1+ (U/c,)’, §sdzudd, ubs
g

E:%, (13)

c,
Ysts jHdddyO dL i Affrozd YOy tsg d3tp Geef dz@ o §f te
v yOfse (Wsttdkzdd (13) msefOHOjl f sz dzs2 (10
tc

g oyl qrBiEd
[om?ndyslstsq(g Isjfjte fdzz yo2? , CBEHO Moy i yofr omy s
O9 dz

(0]

bviv 3J'dde
Istso

Jdzd¥ drn HeodyJjddw, Y§sCOLOdd 2 &0 tdfiPtolzd| fzdzdis silsd L
odzjdeds Hodyjdedw, Mot OH OsXdxdBEZ ) dzOf tOo dzj dad j 5 tsfyj 2
1l M8 j Mls! d&zOyOdzs f tesmisteOdzmise j dzdzts? MdMmlsj ' CssteHd dzO s
Isj dBr  tslg M BlI© d&ZOYyoOdks SCosteHddOls Hady kM j2My &dzaj eyd Odz' dats?
5! dfdfifssiyge | 5O, ¢ B, d@ Ml dsj dalis gL 9] djsdad zOj s Mo jlsse 52 fMd e dz0
tcOodzj dgtf W figfipdf j dzgH Sz dzw todzes? dzOf 6 O@o dzj dzd® Hody j ddfw ddzj eyd Odz
sdetsmdlsj dz' dats ddzgj teyd Odz' dets3 M dzfifdsj 3" yz@sdslifpbyds' © tsdsififz@) Is O
teOMMis sWodedfef = yo 5ls  Is By fifls Odzts 0 dzj dztsBi, L jtolS OWsls stetsegts 1 stsls fo jlsso 52
sSlstc Oy O4 Ismw d oBLotcE Oy O o ( stsMmEtzdz S dhstsydds Mo jlsO d L Jj
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fsCwh j2fw Mmdhlsj ki sudshypasiGstse 52 fd & &@0dze o @it tstsfiylg B Gz jid Mls J dsd
slsyug i@ MiseMB? sfted jets HodBp§ dod d LBLOdE®YSCH §tod Jjets Hody ] dad
sls L j BEOEOEE julsts § 5C OL Ozs O ddMmisolj ! sScts Mo jlses2 fdcdoc
stsyBlmjtejr ftotsdiykzisG8 do ] o3j ded U] tiz]

[x':zmox

CO

fofdj dLdbyjddy {scct MoBlstotet MdcdOkO dL Issysd

{ OmMmsslstedd sj§jt! ©OMfohlstOd) dd) !lBets 3§ fojlBosct
ddzj eyd Odz' dzts s Isfipduffpodsicyscd Ltej ddw dzOB dz¥ HOIsj dzv , fsCwh jesmw o

sii ltid {kEBoruflshY lksdshdspdyds fucOddd) oS sYs S soshls!
5 0OL Odgts dz@ tedf. 1 0O) .

(14)

7
A y A y
N B
- b -, A P
JJ’ \ : :
i A
r A
! A
u ! \ Co
' ’
«— 4 y Yo yooi LY
¢ Cu Cunr Co
i Y
I \
rl AY
! \
! A : :
’ \ ’
\ K
K .r! A : : ,
A H H
. 5 ¥ X
AO c u-;ﬁt E UI,)M ; M BU
2 a) 2 b)

tdfm. 1. (OMfeshscodddj MojlkO o Hodykhdrifmw HEke Gldshd

Oxomf tesMmistcOdzj dzedj Mo jlsO KEMchsdyteh @ ndz¢w rReePB dz HOIsj dzv, dzZORtSHW
cfsCtswh j2 e Ru [

by ttOfmMfttshistceOdzj dzdj Mo jlsXifg s EEvhigRdgfe de@dds HOlsj &zv, d&ORHW
cYtsCtswh j2fijwie Ru [

]l Bsdj dzls a'ts] @) B dlcfisof OHOs s Hiskze f Hikzesd. 1 stlksdkz o d
Mdmisj B4 EiidwzE@dd] {btsct Mo jlstsotset e 29 @0 Isfste odsfj AyH d I 5E10 Is
Mo jltso 52 MdcdzOdz Hody j lsdjy L o Is BCE) KL jo3gR:, AsdfiPuizos Ay d ls s BO tslsfuj ls O
HodceOMMmic Odzd dzj j o M ¢ 52u whisCamstdysfffsls) 2 dzts M d iy B'Y j BEGUD Qs dz2O
sftejHjdjdes] ©OMfistwddj. 1 tilstklz Bitelstc O gzjzt j d Odz'j dete?  tsfipd fplsjjtafj O
sMukKf@sdL 52HjSN&O stsdif§)y 1 O). ¢ LO Ists stejdw, 0O Mojltets
feCewh jdmy mdnkisds L5HESOdOBBC M d Mis j BOK Mstsfju dflsios § dsj Misd Ilsmw  dzO
sftejHjdzj dedzsjy wWOMMsswdedy d o Isls &sdidds otej d3j dzd, CBEHO Mo j
Siusb® oBYSEZIsBEY®S sWh j2Mw fd MissiiBzH BiHap®de! M syt 2
Hody kM j2Mw MdNKI B sSlfyujlso

1 f sdzdzj BUj o goMcztiM. ylswej o dHdes BSOSy d ks, ybkts fkk! Mmejbt
Hody kM j2Mmw MdinlKi(deo oty ipy jifszAds H dzd daoNJINMYB" & 2 ezf ldzd @ s dz' " d 3,
YjhB k! 1tsets 3j Mo jtwhbfs2igy fifd o iz (otdpfipg j2s Oz H o 5 dzdzts 2
H dzd dzj  dBoBdzeld).
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(Mzd GBGLZOUT Etsdjribss ot djdd BjiyHE &sdjdssd L dzyj
Mdedz0dzO ded sdsmBHdEs B Jtedj BO L Istscts g jHsowpyaity 2Mfmve deRfdifls jods Is 5y €
sMUuKlsOs: fEftesnsHddr 2 Mo jltser & f)d ckdatzcinaps s digss &) skhujlso
By dzts SfEjHjddls! 5 kjsejdj } diO0csE0

AuDt §
S=2 %2+%§;8. (15)
g -

15 MdfMilsj GO KiHseppjjlslen ™ sisdetsmd Is § dz dets  af Is{thlefisjuddd € © Mo jls O
slsdsmdlsj d de: h thHOoEBBEHIE O] dj j o MSs2) . 1 6ilssd@z & Hisdyd M
M steshs! t©OMYteshisteOdzj dzdw 1 ksets Mo jssotsets MJedzOkO ©® Hoadykh j:
KoHtsdy ftew dsrABN ddNMias/Ric j 1 j dzv j sty oc, w@y(jlsas j fsils: ©0odz0 MS swsilsd
MejlkO o o0CkEd] HodykMj2Mw RrRuf). IMndjikdisrEl disdsds fdtsdi )L
dL dzz yj dedw o jlstso 56 Ao ) este@dzels B d3 S jj 3O fndc da@dO 28 | BRYS |
ddzj eyd Odz' dats? ) d fikisdpteizy datsts lseff YU dsiQlz@lsH j dzdo MSJ st5§ 82 H Jfdzs) 3 2
FZtcOo dgj dzd j &3 (15) , ZO0 Messtetsflis! tOMf esMistcOdzi dzd WK, Mo jIsO@ o H o

St Hjdyjdzs o€, Ry ded) jsigzlz yd d3

- 2uDt &
23/%“3%8
Dt = ¢2+ (16)

€9
{fwdnjavy onf ddufu@e djdady (16), {§sdzuydd
Dt = 20)_0 . a7

[Co\/ 92 - (UICO)Z]

g4 Eyjltsds O jdzMisoa © (8) ortOyjdedd (17) fHteddzd 30jls odH

o = 2% (18)
Co
| (18) sL dz2Oyoyj Is, Yylsts ftetsd3 v zsisfCB 59 t6j d3d
fser sdvdd o HodyeBQRind: RGBS ot dd dd dixHk 1Isd
fsCswh j2 gl d Hdzv Mmdzzyow, QetOdnH G dipe)jjlsas e 'fij tef @figzH d €
dzOff tc Oo dzj dzd © iets Hodyjddw (fmMitd Sk fttO®o OW yOfls
yofmils: s W tstc d3lz dzr (14)) . ] stsd3 ud fydzj d Hdv ftesdiybkise
dL di3j tej dedv otej d3j dad .

A 516 Bk dzO

ddzj Hise Ols j dz' dzts 99 jfY vHad § Mdyjdsdan lod wo OCEZlzd3d HodxEkh j2 MW Ry
gme dzg yoOjils dr wuvf bBOC2 {1 WWjiCls C0OC LOBjHAEZjdI] otjdiBidd o HBe
9 dzj dzZOEydzz® W OdzlsOfMlsd Sk ko jwyHidad] B oL By dsmMisd §EIsjh jmls
HdzdIsjdz! dz" 7 Jitej Bihjded?2 o CsmMismy CHABBNIcEsMBEgfehlmils®) ( B dd

[ s tOIskztcO
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THE MANAGEMENT OF STIMULATED PHOTON ECHO TIME RESPONSE
IN THE THREE-LEVEL SYSTEM

Nefediev L.A.1, Nizamova E.I.2, Garnaeva G.I.3, Hakimzyanova E.l.4, Sakhbieva A.R.5,
Ahmedshina E.N.6°

1.2.3,4,5.6 Kazan (Volga) Federal University, Physical institute
Russia
Abstract
The formation of the stimulated photon echo (SPE) in a three-level system in the presence of external
inhomogeneous electric fields studied. The possibility of controlling of the stimulated photon echo

appearance in nano-time range discussed.

Keywords: stimulated photon echo, the inhomogeneous broadening of the resonance line, the external
spatially inhomogeneous electric field.

¢ dzdztsls Oyd w

Rz Hso Odets W istcdzdtetso Odzedj Misd Bz dzdtetso Odzdesets W islstsdedztsets + nts (4
ftod dOdzduydd odzgjh dedr dzj sHdstetsHd 7 { dzj SlteduyuimSdr §sdzj 2. 1 5€ (
otej B dagj BB f swWodzj dzed¥ tslsCdzd € O fls drddlz dzd telEOed@sdadety city dfidisdaits dadgtOeftO L s dzj .
sdzg yjorj fMmazse O: Misd Bz dzd tetso Odedets ] W islstsdedetsj R ts, dzj SH detstetsH dats |
odzj hdzjj ftotsfistcOdeMmise j dedets dzj SHdeStesHdetsj  dzj Slsteduj MS s  sdzj .

Il fomdzjHdzedjy GetsH' BBd "2 ddasjteiMm ftedoedzjSOjls Wsttddtese Od
ftesyd mMfse IsdfO Woltddksets 1 -0 o Bdese skztetsodzj or n CoOdzZistser n
atsLH]j2Mlse 59 Ols! zZzO0 fttsyd M Wsttddteses Odzdvw Wilstddzsegts + - O, f SH
oL OdBsH j2MIseds M odzjhded 3d 4 esMmistcOdzMise j dades dzjStisHmzsto s H dz' d3d ¢
By dls ftedosHdls!: ¢ 1 W¥WWJiCkk LOfdwOddw fdcdOdse Wslstddses { a0
slsCdzd¢O + 20O [ 3].

1 O3 dz! Istsde Odz sty rtcsodzj o se s BflkduimMitsets yjddste® o Cted
Zodzd ydd odejh dzjets ftetsmistcOdzmls o j dzdets dzj s@ fafshicjsdy dats casd H jdzj Clsted yj e s

Hy=hA+ ft.7 1B+ DA+ 150 7.7 1R (1)

rme = le — (¥} - HAYANEHLIA YaCTOTHEIA CABWT OTAENEHOR M30XpOMaTH Ha Nepexode 1-2 |

le— LUEHTPAMNLHAA YacToTa HEeOdHOPOAHO VIWMPEHHOR NuHWM, (Y - wacToTa nasepHoro

-

ManNyueHWA, T - BpEMEHHOM WHTEPEaN, Ha KOTOPOM MNPOMCXOAWT EBOSASACTEME EHElHEro

HEO0AHOPOHOMD 3NEKTPUYECKOrD NonA, P{?-—I'IDDEHTHBHI:IEMEITDL-1LI,I:.I (MMetoT 3nemeHT If paeHsli

P

EAMHULE, 3 DCTANEHLIE PABHLIE HYMIZ), 77 = 2213 napameTp HEIKBMAWCTAHTHOCTM CNEKTPa
(112

CHMCTEMEI, f._l13— UEHTDANEHAA YACTOTA HEOOHOPOAHO YIWMPEHHON MTMHWY Ha nepexoge 1-3, F -

paguyc-ESKTOR MECTONONOM¥EHWA ONTHYECKOTD LEHTRA, f{? [T, 7 |- nononHUTENEHEIR YaCTOTHEIR

CABMI pE30MAHCHOTD Nepexoda [ — ] ONTWUECKOTD UEHTPa, BONEACTEME EBO3AsicTENA

© Nefediev L.A., Nizamova E.I., Garnaeva G.l., Hakimzyanova E.I., Sakhbieva A.R., Ahmedshina E.N., 2013
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HEOAHOPOAHOMD  SNEeKTpW4Yeckors nonA. B cnyyas  KEagpaTudHoro  achdekta  WTapka
F = (g 7iF Z(1. 7
f{?-"n‘?.f" I= C;r N E T, FIF [2 e EIT.F |- amnnuTyga HanpAMeHHOCTW EHELHEro
.
MPOCTPAHCTESHHD HEOAHODOAHOMD 3NSKTPUYECKOTD NONA Ha BREMEHHOM WHTepEans T | C,E« :I—

Ko3mMUUWEHT KEagpaTuuHoro adderta WTapka anAa nepexoga 1— j.

lted sfdMOddd oLOddsHj2Mlsodw CoOddstots?2 MdMmisjdr @ dLdkzy,
CtetskCdn dZOL jtedy B d & zd2 fiy ot te Ou ez Is jogg ddsthijls + o to joukY dz  dzj 5B e Ols
6] ZOSMOYd2. vOSdd SBEOL 5 sdukfoliay drO HRCTEsdsed ' 1§ dzisls dzsfyls
o5 oGO Osh j2Mw Mdmlsjdj SttteHddOls Esyds LOfdnoks: o odH:

ap I
=‘;Bﬁ4= (2)
me B, = Hy+ VW —nd Hy=e®Hpe™ Pz gyl

30eck A= J%;,(r)+ 1533(5?'1—'— MaTpUUa nNepexoda B0 EPALLAKIWLVIOCA  CHMCTEMY

KOOpOMHAT, VEJ?:I
?(Jﬂ = Hle(gje—imr + i%le(iﬂeim + H3VI(3U)€_MH + i%l%(Fjez.m:

-oneparop BSEIL-H.!D,EI,EHCTBHH C ?:j' - BIM Na3epHBIM WMIYNECOM.

V&.':’” =—(1/2 ), 5{.5.‘3' Vexp (_1' @t — 1k, 7 "
el

Cl?{-?- - AMNOMNEHLI MOMEHT Nepexoga I — J | £5 " - HaNpAXEHHOCTE 3NEKTPUHECKOTD NONA Cypee

- KOMMOHEHTE! 77 - 10 MMAYNECE.
PelleHWs ypagHeHWA (2) nocne O8ACTEWA 1 -ro B30y OakWero MMNYNECa B MOMEHT

EpEMEHK f,’} WMEeET BEMA:

-1 -1
kR I::r—:r :I &R I::r—:r :I
|F — — Erl 7 | Erl 7
plit-t, l=¢ plt, ke 3)
rAe OKAAMNAKILLWE 3KCNOHEHTEl BBIYWCNAKTCA METOAAMW VHELMA OT MATRPHUL, W3N0¥EHHEIMW B
[4].
HanpA#eHHOCTE 3NEKTRUYECKOTD NONA OTENMES B BONHOEORA 30HE, B TOUKE HAONKAEHWA C

paguycom EekTopon & GvaeT:

@Rrbzﬁ[(élr'l)xﬁ}xﬁ @
L I N AU BN
me t'=f———, <dli |>—Sp{d‘;:|ilj: ==
g &

t OmMMmdstsis te

q thRfiese Odzd ] Misd Bz zdtetse Odzdase 5 ¥ Slsdzdase s 1 B ts
ZOdd udd o dzj " da

B W
dn dzj GHdzSSHA 7  dzjChtedujMSdn §tsdj?2 tdhlkzdse 1
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Puc.1. a) Cxema E0308MCTENA JBYVX (PAAMEHTOE BHELWHEND HEOOHOPOHOID 3NeKTPWYECKOrD NonA
Ha CUCTEMY TPEXYPOBHEELIX ONTUYECKNX LEHTPOE.
G) CxeMa nodau Ha CPefdy PEe30HAHCHEIX NAa3epHLX WMNYILCOE. MIHTEDEAN BpEMEHM Mexdy

MEPELIM W ETOPEIM WMMYNECaMU Ty, 447, , @ WHTEPEAN EPEMEHN My ETOPEIM W TPETEMM

umnynecamn T,;4¢7, rae 7,7, - EpemMeHa npoJonkHoil W NONepeuHoil penakcauum, a; -
YACTOTEl WEMYUEHWA NAZEpPHEI MMOYIECOE, PE30HAHCHEIE COOTEETCTEVIOWNM 3HEPrETHUSCKIM

nepexodaM 3MNeKTPOHOE ONTWYECKWX  LEHTPOE. |‘FE| - MOOYNE [PagMeHTa  EBHELWHero

SNEKTPWYECKDTD NoNA, t= — EPEMA NOAENEHWA OTENWES CO3.

1 0dBtsdz h d2 d dzls j ®g dgv j I tc jfgdglsy ©2 , CseHO ftsdmMasHdls 9
dzj Bsdz M 52 yOfisd dzj SH deteskdasj &@di@dzfdzﬁws@ A izt dz" 3 chdz U4 dzd § o3
0-hdtod dz0 dzj SHdetstetsH dzgs b2 h kDt ) dzdztsl?  (disftslzl]  f) dzz(U O] o daj " dzj § dzj SH dz
LdzijShbeduimSés) ok MoLHOsEsqiEGE Mgl o jkdedes j k G OwdE s 5 0
By &zt ki tc @Odzsle O Y OMls! &zOf oWy j dedzslsd 1 dzj CltedyuMS et 1 t5dzv
OkzOdztse d ydz' 2 f szzyj dedets Bz o [ 5] :

frer M+
E'f" ||“ glhlexp il A+ 5| -1y — T '—ﬂ dhd 7 (5)
—m ¥ +f13

B cnydae E030v#0eHWA BCEA HEeOAHOPOAHO VILMPEHHOW NMWHWM B OTCYTCTEWMM BHELWIHWX
INEKTPUYECKWX NOMNEA  BPEMA  NOABNEHWA OTHNWES CTUMVMMPOBAHHOMD CHOTOHHOMD  3X0

onpefenAeTCAkak £, = T, + fas 4 Tz . PN T=1 (ABYXYPOBHEBAA CUCTEMA) £, = 2Ty, + Ths .

FesyneTaTel YWCMEHHOrMD PACYeTa EBeIpa#eHWA (B) B chyyae KEaJpaTWUHOro 3M@ekTa
WtapkanpyesdeHel Ha pucyHEax 2,.3,4.5. NapaMeTp HE3KEWOWCTAHTHOCTH CNEKTRa CUCTEMEl GkIN
BbldpaH [=1,27, 4yTo COOTEETCTEYET nepexodaM *H:—>Fy C ANWHOA BONHEI 477 HM M *H:—'D;z C

. 3
AMWHON BonHel 600 HM anA woHoe Prét & matpuue LaFz npUMecHOrD KEpUcTanna MF3 % [E].

- 1 — =5 -
=5 HC!, Ty = Ty =30 me.
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USING FUZZY REGRESSION ANALYSIS METHODS FOR PREDICTING
QUALITATIVE CHARACTERISTICS OF COMPLEX TECHNICAL SYSTEMS

Poleschuk O.M.1, Komarov E.G.2, Malolepshaya N.E.%°
1.2.3 Moscow State Forest University
Russia

Abstract
In paper was developed fuzzy regression model based on interval type-2 fuzzy sets which allows to
operate correctly with values of quality characteristics of complex technical systems and obtain stable
and valid predicted values.

Keywords: fuzzy regression analysis, interval type-2 fuzzy sets.

Often enough expert evaluations are the only means of evaluation of qualitative characteristics
of complex technical systems because of absence of reliable mathematical models, accurate statistical
information and a number of other causes. Possibility of usage of numerical evaluations by experts is
criticized for a long time, b e ¢ a ulbslity, aridievaladtions a&estool t s dondt al
rough and cannot reproduce the features of individual evaluation process. [1-3]. The same problems
arise when using classical regression analysis to predict the values of non-numerical characteristics and
to study the relationship between them. An alternative approach to solving these problems has become

% Poleschuk O.M., Komarov E.G., Malolepshaya N.E., 2013
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fuzzy regression analysis [4-6], and the hybrid fuzzy least-squares regression analysis [7-11], combining
the advantages of classical and fuzzy analysis.

The modeling approach based on the fuzzy set theory has allowed excluding the shortcomings of
traditional fuzzy information formalization. Successful development of the fuzzy set theory has ensured its
recognition, however it has revealed points that need solving. A most criticized section of the fuzzy set theory is
a phase of data formalization or creation of corresponding membership functions. As a rule, formalization
model requirements are defined within each specific problem framework, and quality of built-up models often
depends on experience and skills of the contributors. Apparently, a reason for such dependence is that
formalization methods are limited by both a type of information and a way the experts provide it.

The original task while processing the expert evaluation of qualitative characteristics of complex
technical systems is the task of formalizing the obtained information. The solution of this problem lies in
creating expert evaluation models in a uniform universal set. In the context of the instruments of the fuzzy sets
theory semantic the space with a wide sphere of practical applications (expert systems, decision-making
support intellect systems, data analysis and complex process management) may serve as these models [10].

As it is well known semantic space is a linguistic variable with a fixed term-set [10].

A linguistic variable is a set of five

{XT(X)U V.S

where X - is a name of a variable;

T(X) = Xi ,i =1,m - aterm-set of variable X , i.e. a set of terms or names of linguistic meanings

of variable X (each of these meanings is a fuzzy variable with a value from a universal set U );
V -is a syntactical rule that gives names of the meanings of a linguistic variable X ;
S - is a semantic rule that gives to every fuzzy variable with a name from T(X) a corresponding

fuzzy subset of a universal set U .

The methods of construction of expert evaluation models were developed in [10]. In [12]
presents a method of construction of an expert group evaluation model based on interval type-2 fuzzy
sets. The method allows to take into account the variation of expert opinions and get not only some
average opinion

We allow to use a linear regression model based on interval type-2 fuzzy sets for predicting
qualitative characteristics of complex technical systems.

The linear hybrid regression model as follows:

Y =3, +a,X, +..+3_ X, .

aj 1 (b] ,hj ,brJ ), j = 0, M i unknown coefficients, which are defined as triangular numbers (not

necessarily symmetrical).

Let YI i=1n i output IT2 FSs, defined by LMFs n I(y"‘,ylil‘,y:" ), i=1n and

UMFs /7% =(y", Y yM )yl -yl 20 =1n.

Let X; , j =1m, i =1,n i input IT2 FSs, defined by LMFs nZZi. = (XJ'L W X
J

il il

) X ) and
UMFs 17z, :(xjiU D G ),X"U -x™20,j=1Lm, i =1Nn. LMFs and UMFs of output

and input IT2 FSs are triangular fuzzy numbers.

The met hod of regressionbés creation is based

input and output IT2 FSs into weighted intervals.
Let us determine the weighed intervals lq\lEL,q\ZELJ, lq\tu ,C]\ZEUJ for LMFs and UMFs of

model output data \IE = 50 + 51)(1 +...+ a‘mX:n using methods developed in [9]:
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i
Xj

g =b°- 2b°+ 8 g2 b0 b)) gF =b°+ b0+ A g2 (b b))
T j=1 P ! j=1 )

1,, m S 1,, m S
qg =b°- 6b,0 +a a% (b',b7,b}). qg =b° +6brO ta oy (bbb,
i=1 j=1

A - 1 .0 .41 ; 1 .0
g b’y ,br’)—b‘g@“L H 1 Xl o bl X +2" Sxhio
2 (o) bl b )=t +(-7)P Lyt Qppidd i (g L @
T5 %, (b 0, ’br) b ée( +(-1) GXMpg"'br (?6)( +(-1) 12 M,
ENENAINE- W' 1 @ ;al 1 ju@
%%, (b‘,b.%br’)—bjg’“ H2 X o bﬂg%xj“ + 2T Sxi
g, (bj b/ b"):bjge(jiU +(- 1)"ExjiU g+bj§élx““ +(- 1)qix““8
B C 6 Mo+ rg,6 12" Ve &

_éb b 20 _elg=l &b -h20, &l p=l

172b +b, <0 Tirg=2 PTib b <0 ® Tirp=2

We can always determine model output data with the help of & -cuts.
For example if al (b ,bl ,br ) is a negative fuzzy number (b + br < 0),
A= (a, a,,a, ) is @ nonnegative number (a- aq 2 0) then according to multiplication operation for

fuzzy numbers, the & -cut of 5,5\ looks like |_C; ,CHZJ , Where
C! =ba+(1- a)pa - (1- a)ba- (1- a)’ba

1 &y

C2 =ba+(1- a)ba +(1- a)b.a- (1- a)’b.a,.

1 &2 (bbb, ) is anonnegative fuzzy numver (b - by 2 0) ana A=(a,3,,a,)
is a nonnegative number (a- a 2 O) then according to multiplication operation for fuzzy numbers, the
a -cutof AA looks like [Ci CjJ , where

C! =ba- (1- a)ba - (1- a)o,a+(1- a)’b,a,,
C2 =ba+(1- a)ba, +(1- a)pa+(1- a)’ba..

. . . uin 2L V] U -
Let us determine the weighed intervals |_C]\7 g5 J |_C7\7 45 J for LMFs and UMFs of initial
I I I I

outputdata Y; 1 =1, Nn:

i 1 i —_ gl 1 i —_ i 1 i —_ gl 1 i
STl A (T RS R T A L I S T
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Let us consider a functional

bl w)-a 6 )-a dot - f ol o Ferador - o Folar - T

which characterizes an affinity measure between initial and model output data.

Flo' )=

m 2 1 m 2

‘aéJ -fu vyt +8 gt bbb +aeb += b° ERE R Rt )
i=1 @ 6 = ua =é 6 =

[eN el ]

2

N 2 N
ne. 1 v 1, om e e v 1. m
*ad’ - byt ey +a g, [0 0 +4 &'+ b -y -yl A gy o' 05

i=1 @ j ! 0 =@ jm 1
The optimization problem is set as follows:

Fo',b/, )= a t2(EV)- minb/20b/20j=0m

As q}L)Z' (bJ bIJ b]) qa X! (bJ bIJ b]) q.;u)?i (bJ ’blj ’brj) and
q~ X (bJ b|J b') are piecewise linear functions in the field blJ 20, bJ 20, j —O m, then F is

piecewise differentiable function, and solutions of an optimization problem are found by means of known
methods [13].

The weighted intervals for LMF and UMF of model \E i =1ln are designated by

iL i , I T—
|_ i ,CIZ ] [Cl”' ,C'ZL ],I =1n accordingly. The weighted intervals for LMF and UMF of initial data

i , k= L_p are designated by lDliL , DiZL J [Dln‘ , DizL ], k :1,_[2) accordingly.
Let

BT B=(c - D +lor - o2 (et - 01 +(er - o2 fi=TnkeTp

I
J“I

- 20 v =~ o 29 o =~ o N
The model YE is identified to Y, if é%iE,YS§= min f é%iE,Ykg k=1p

Evaluation of qualitative characteristics of complex technical systems always has been non-
trivial task, since in most cases it is caused by involvement experts. It is necessary not only to obtain
information from them, but also to process it keeping unique individual experience and knowledge
maximally. Methods of the theory of expert evaluation have begun to fail, since procedures of evaluation
complicated considerably, increased the cost of failure and accordingly responsibility of expert for
evaluation individually as well as in cooperative decision making. Therefore in paper was developed
fuzzy regression model based on interval type-2 fuzzy sets which allows to operate correctly with values
of quality characteristics of complex technical systems and obtain stable and valid predicted values.
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USAGE OF LIDIT AGGREGATE AS A FILTER

Vinogradov N.V.%, Vinogradov V.V.2, Dzhuraev A.M.3, Tuzov L.V.4, Tuzova O.L.50

1The Kyrgyz-Russian Slavic University
245 The Institute of Fundamental Sciences under The J. Balasagyn Kyrgyz National University
3 The head of The Governance of Science and Scientific and Technical Information of Ministry of
Education and Science of Kyrgyz Republic

Kyrgyz Republic

Abstract
The article adduces the data of comparative water filtration experiments using filters with the ordinary
filling (quartz sand) and with the lidit-filling (lidit aggregate). It has been found experimentally that our
assumption that the surface of lidit with the impurities of nanoparticles of silver possesses strong
bactericidal properties is true. The lidit aggregate can be efficiently used as filling of multipurpose filters,
such as filter for industrial and hospital sewage treatment, purification of rainwater, water preparation and
sterilization of potable and foul water.

Keywords: lidit, carbonaceous material, filters, nanopatrticles of silver.
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ESTIMATE OF EXPECTED INTEGRAL COMMERCIAL EFFECT
OF THE PROJECT FOR THE MODERNIZATION PASSES IMPORT CARGO
BETWEEN CHINA T RUSSIA

Banshchikova A.A.°
Zabaikal sky Railway Transport | nsUnitweres i tBpéanch ¢l r kut
Russia

Abstract
The analysis of the system of admission of inward cargo of railway border reloading station Zabaikalsk is
carried out, options of its modernization are developed, the method of calculation of expected commercial
effect on the basis of imitating model is offered.

Keywords: modernization, import container stream, investment project, integrated commercial effect,
imitating model.
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RESEARCH FLOWABILITY OF FOOD MATERIALS

Borodulin D.M.%, Sukhorukov D.V.2, Komarov S.S.30
1.2.3 Kemerovo Institute of Food Science and Technology
Russia

Abstract
This article presents the study of flowability of fine dry materials and mixtures, determined the effect of
mechanical and physical-mechanical properties of materials on the value of flowability. A mathematical
model, which allows to assess functional dependence of flowability of the physical and mechanical
characteristics of the material by means of multiple regression analysis. Resulting polynomial equations
describing the effect of the expiration of the area, physical and mechanical properties on the flowability of
materials and mixtures.

Keywords: bulk material, the area of the end, flowability, while rash, expiration time.
Highly dispersed systems with a particle size of 1 to 100 microns, are used in various industries:

food (flour, powdered sugar, cocoa powder, vitamins and minerals, dietary supplements, etc.),
pharmaceutical and construction industries (cement, lime, gypsum, etc.), but also in the production of
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ceramics, metal products, fillers for plastics, rubber, various fertilizers, fire extinguishing equipment, etc.
One of the most important technological properties of these materials - flowability [18,19], which is to
present poorly understood, or one-sided. The numerical values of the different flow properties of
materials difficult to find reference material due to their absence. Therefore, studies on a given physical
guantities are relevant to virtually all industries that use bulk materials.
To determine the flow properties of food materials was made installation, no particles are
compacted granular materials. It consists of a hopper with a conical base, the bottom of which, according
to the guide moves valve to regulate the area of expiration S granular materials are poured into the
receiving tank.
During the experime nt s , the area of the end was adopted: s1 = 1
S2 = 32 1 32 mm2 (0.001028.mPP3083m2)48SHU 4£86mmI 64 mm2 (0.
For the movement of particles in the conical part of the bunker is necessary to provide the following
condition: U <(i. Where U - the angle formed by the intersection of the tangent line of the conical part of
the hopper with a horizontal plane was set at 30 degrees; (i - angle of friction of the particles are in the
range from 34 to 37 degrees.
Experiments were conducted as follows. In the bunker filled various materials mass of 1 kg,
then set the desired area controlled valve, the flow time measured material passing through it. The
results are shown in Table 1.

Table 1
The results of passing the time value of bulk materials through a different area of the expiry
Expiration time z, s
Materials Si, m? Sy, m? S3, m? Sy, m?

Munk 20,14 4,87 1,84 0,92

Sugar 15,94 3,74 1,52 0,52

Millet 15,89 3,55 1,42 0,59

Flour 0 0 0 8,39

Salt 12,62 2,69 1,13 0,42

Powdered milk 0 15,37 5,96 3,01

Table 1 shows that an increase in the area of the expiration time of eruption of material from the
hopper is reduced and a sudden change of time than is observed in the transition from S1 to S2. Fastest
expiration materials have salt, sugar and wheat their time is: 0.42 seconds; 0.52, 0.59 s. The table also
shows that the milk powder and the flour is poured out of the hole with an area of S1 due to the presence
of cohesive forces between particles. By increasing the area of the end to S2 particles of powdered milk
are slowly pour in turn flour begins its movement only at the maximum open damper. To prevent bridging
particles with adhesive properties, in the conical part of the hopper was installed impeller rotating at a
frequency of 0.5 rev / sec.

Studies have repeatedly conducted on all materials in the whole range of areas in order to
determine the expiry of milk powder and flour, as well as to determine the effect of paddle during
eruptions other materials.

The results are shown in Table 2.

Table 2
The results of passing the time value of bulk materials through a different area of the end exposed paddle

Expiration time z, s
1 2 3 4 5
Materials S;, m? S, , m? Ss, m? S, , m?

1 2 3 4 5
Munk 17,63 4,71 1,75 0,88
Sugar 15,61 3,78 1,49 0,56
Millet 15,65 3,41 1,46 0,64
Flour 33,9 16,52 10,77 7,45
Salt 12,55 2,56 1,12 0,44
Powdered milk 24,39 6,26 2,84 2,15
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From Table 2 it can be concluded that exposure to paddle particles of powdered milk and
flour poured with any change in the area of expiration. Still have the best expiration particles of salt,
sugar and wheat. However, when comparing Tables 1 and 2 that the expiry time of the materials
increases slightly. Consequently, paddle some materials gives rise to a flow, and some do not
provide much resistance.

Further identified flowability test materials, using the formula:

1 —, ()

where: Q - free-flowing materials, g/ (cm?T s ) ;- theGMount of material, | wake up at a certain time after
a certain gap, g; S - cross-sectional area of the gap between the rolls, cm2; U- time rashes material, s.

The results, to better accommodate data, present them in the form of graphic curves in Figure 2.
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Fig. 2 & urves change flowability of materials from the area of discharge (without paddle)

As seen in Figure 2, the bulk materials with adhesive properties when S = 0,000225 m? not
rained without outside influence. With the increase in the area of the end of these materials flowability
increases monotonically.

Materials: salt, sugar, wheat, semolina, at about the same level. Therefore, their physical
and mechanical properties do not affect the free-flowing, which increases significantly with an
increase in the area of expiration. Therefore, these materials can be classified as - well loose,
and the other bad loose.

Resulting polynomial equations describing the effect of the expiration of the square on the
flowability of different materials.

Saltt Q=35 .5-95 .

77 SRP3®B.09 48 @)
Sugar: Q=41 .98-1807

9
0T StR*50..96 (3)
T

Milet: Q=19 .5725. 161 SR?20 598 (4
Munk: Q=5 . 3%231. 681 SR%:ED0.9 8 (5)
Powder milkk: Q=13 . 8494 . 327 .S8%50..96 (6)
Flour: Q=7 . 82217 . 6 41 S#R%=10 .824 8 )

Furthermore, a study to determine the flow characteristics for the three mixtures. The first
consists of materials (salt and millet) has a quick expiration, the second (flour and milk powder) having a
minimum expiration, the third mixture contains materials: sugar and flour have different expiration time.
The results are presented as graphs in Fig. 3.
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Fig. 3. Variation curves of mixtures of free-flowing area expiration

From Fig. 3, the free-flowing in the first mixture increases monotonically with the expiration of the
square, with those numerical values of Q for S = 0,000225 m2 three times less than the materials in walking
in its composition. At S = 0,004096 m2 this ratio increases to flowability still 2.5 times. This is explained by the
fact that at the expiration of salt and wheat affects the difference in their size distribution and density, as well
as an increase in friction and adhesion between particles. At confluence by S1 and S2 observed the effect of
segregation by gravity, basically woke salt particles, and wheat remained on the surface of the mixture.

Flowability of the second mixture begins to appear at S3, but slightly reduces its value in S4, by
bridging particles in the conical part of the bunker because of the strong interaction of cohesive forces
between particles. The numerical values of Q with a mixture of approximately equal values of the
materials included in its structure, in the whole range of areas of expiration.

The third mixture starts its movement at S = 0,001024 m2 and in fact does not change the value
of free-flowing throughout the area change. This is so that the flour, which has adhesive properties,
hinders mutual displacement of particles of the mixture, slowing its flowability. The numerical value of
free-flowing mixture of flour exceeds Q, but much inferior (8 times) particles of sugar.

As noted above, the free-flowing material has a significant effect of particle size and density, so
further experiments devoted to the study of these particular parameters for S = 0,004096 m2.

Flowability of materials increases with increasing density, and decreases with increasing
particle diameter. In other words, have good flowability particles having a small diameter and high
density. The best free-flowing particles possess material, diameter and density of which are in the range
0,04 6 0,09 mm and 3 13pedivelp. Withahedk pdtagnetérs, there is minimal friction
and adhesion between particles, complicating their mutual displacement.

Do flour and milk powder was observed bridging the conical part of the hopper, so their flowability
regardl ess of diameter and density of the partic

Ranges of values obtained bulk materials, depending on } and d are shown in Table 5.

Table 5
Physical and mechanical properties of bulk materials

Materials Diameters d, mm Density? )| FlowabiltyQ kg/(m?T s
Munk 0,360, 5 139006149 24008380
Sugar 0,04860, 0 153006163 250086470
Millet 0,06060,0 12906013 25008420
Flour 0,260, 35 136006146 308100
Salt 0,08860, 1 157008167 3108580
Powder milk 0,0960, 1 140008150 808190
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Next, using the package ¢Statistica 6.0¢e¢, evaluat ed
independent functional variables - d , } ,the sespdnse of Q, used the method of multiple regression
analysis [statistics text].

To do this, examine the regression coefficients standardized and non-standardized in Beta,
presented in Table 6.

Table 6
The results of multiple regression
Munk
Beta | Sd.Er | | PG e p-level
1 2 3 4 5 6 7
Const.term -2320 4555 -0,509 0,700112
d 0,2527 | 1,955 177,6 1374, 0,1292 0,918182
} 1,2496 | 1,955 1,78 2,781 | 0,6389 0,638049
Sugar
Const.term -2943 2654 -1,108 0,467233
d -0,07 0,679 -390 3784 -0,103 0,934722
} 0,9296 | 0,679 2,1 1,536 | 1,3682 0,401786
Millet
Const.term 1167,2 | 1451 0,8040 0,568885
d -1,15 0,536 -6486 3020 -2,14 0,277318
} -0,153 | 0,536 -0,26 0,914 | -0,285 0,823034
Salt
Const. term -2861 290 -9,862 0,064327
d -0,229 | 0,056 -1482 365,9 | -4,05 0,154083
} 0,772 0,056 2,13 0,156 | 13,607 0,046701
Flour
Const. term 1091,7 | 1180, | 0,9247 0,524884
d -1,738 | 0,983 -865,9 489,8 | -1,767 0,327726
} -0,739 | 0,983 -0,558 0,742 | -0,752 0,589507
Powder milk
Const. term -358,2 732,8 | -0,488 0,710583
d -0,580 | 0,417 -1237 890,7 | -1,389 0,397092
} 0,419 0,417 0,44 0,435 | 1,0057 0,498180

As the table shows the results of 7, the most significant variable is the density, its weight
coefficients have great value in relation to the diameter of the particles. What has some value in d
Beta negative, showing a tendency to reduce the flowability of the particles with an increase of their
diameters.

The processing of the experimental data obtained by an empirical formula for the calculation of
free-flowing materials:

Q=1606221262210,;6 6 54013 ,;39d 920 7 (8)

According to this equation and graphically describes the effect of surface flow properties of
materials on the diameter and density of the particles (Fig. 4).

Analysis of the graphical interpretation shows that the minimum Q are particles with d = 0,5 mm
and } = 1300 kg/m3, with their increase to d = 0,04 mm and j = 1670 kg/m3 maximizes the flowability of
materials.

It should be noted that the resulting dependence has a low coefficient of determination R2 is
equal to 0.44, limiting its use in engineering calculations that require high precision. In this regard, | have
proposed the use of two regression equations that explain over 95% of the spread of values of variables
about the mean.
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Fig. 4. The dependence of flow properties of materials on the diameter and density of the particles.
For a well-bulk materials:

Q=2019PDV0¥ 323205390 4242 50, 007

R’=0, 962 9)
For those new bulk materials:

Q=4910+22481d5261-0, 00?1 7
R’=0, 957 (10)
The studies determined the flowability of various food materials and composite compositions.
Klasif offered to mothers on good flowability at (Q = 2006 6 00 2k g )sahd goanly flowing (Q =
3086200 % g shedgrmned that the flowability increases significantly with the increase in the area
of expiration. Found that the flowability of fine dry materials and mixtures affects their physical and
mechanical properties (density and particle diameter) and mechanical impact. Obtain an equation for
determining the flowability of the material, depending on the particle diameter and density of the material.

SELECTION OF CODING FUNCTION FOR PRELIMINARY DATA
PREPROCESSING USING CODING ON PLANE METHOD

Chy En Un?, Fedyaev A.Y.2 Levenets A.V.%0
12,3 pacific National University
Russia
Abstract
Coding data on plane method, which allow to increase efficiency of compressing algorithm, is examined.

The necessity of finding optimal coding function is substantiated and results of examine some function for
this purpose are shown. It is also shown that most optimal results are provided by sinusoidal function.
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EXPERIMENTAL STUDY OF NORMAL AND TANGENTIAL COMPONENTS
OF CUTTING FORCES FOR HANDLING PARTS
OF ABRASIVE ELASTICITY WHEELS

Dimov Yu.V.}, Podashev D.B.2®
1.2 Irkutsk State Technical University
Russia

Abstract
Results of research normal and tangential making cutting forces when processing by elastic abrasive
circles are given in the report. Researches are conducted on the Deckel Maho DMC 635V machine with
use of dynamometer of Kistler firm (Switzerland) of model 9257B. Dependences of forces on the size of
radial deformation of circle, cutting and giving speed are established. It is proved that the normal
component of force well corresponds to an achievable roughness of processed surface received at the
same modes of processing on which forces are measured.

Keywords: Elastic circles, dynamometer, cutting forces, cutting modes, roughness.
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APPLICATION OF FUZZY LOGIC IN INTELLECTUAL SYSTEM
FOR DIAGNOSTICS OF HIGH-VOLTAGE SWITCHING EQUIPMENT
AT ELECTRICAL SUBSTATIONS *

Dubrov V.1, Kirievskiy V.E.2, Kirievskiy E.V.30
1.2.3 5outh Russian State Technical University (Novocherkassk Polytechnic Institute)
Russia
Abstract
The article describes the development stages of fuzzy model for diagnostics of high-voltage switching
equipment at electrical substations. There is the dependence of the fuzzy model derived from the input fuzzy
variables in the article. A model of fuzzy system in mathematical modeling package Simulink is presented.

Keywords: high-voltage breaker, diagnostics, fuzzy logic, modeling.
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ENVIRONMENTAL PROBLEMS IN THE MODERN ENERGY

Filipas S..%, Filipas V.I.20
L2 Tyumen State Oil and Gas University in Noyabrsk
Russia

Abstract
Nuclear energy is clean and most harmless of prospective large-scale energy sources - coal, solar,
intranuclear, but even with the most intensive development of nuclear energy can not provide clean air,
water and ground, if no measures will be developed to clean up the waste gases and other waste other
sectors of the economy. The main task of technology specialists - to create flow charts and processes
that may well fit into circulation substances established in the biosphere.
Four laws of ecology Barry Commoner:
1. Everything is connected to everything else.
2. Everything must go somewhere.
3. Nature knows best.
4. All you have to pay.

Keywords: nuclear power, energy, pollution, air, water, earth, the biosphere.
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Cdzj e ObtdRdtsets WHKO, Stttk ttOMMdBOtedes Odzd o ¢ Oyj Mmise
BJL otjHdzr i orBttsMse, o dzOWzj bBBOBE B2, o  OF shv LGed @ DO
XX 9j¢o0. 44 GBHW 3 o dHd ds, YU ts-L 8BdzBEOME BdzBs upP dz'inls 8 st Is § tzD ) lsf:
EfcOodzjdzdj d MBHjtey Odedj Olstsdzde » 1 dzj SlstetsMisOdzyd? .

1 sfydzj stsets C0O¢ dsHd dzOkyd dzd fy! gL odzj € Ols d dzj e d ¢, L O¢
dimf sdz' L so Ols!  jj daj btsdz Cts & COyjfmlsej wkydw, B dd §tsMistets] dzr
bsd3 3§ MOBsd fteddydyfj, ubsts d §Owtser | Ho & OlzjzddyY ObBHEGOIjdd o
ZOctej o Ojls YdHE sMis! (sB" Yydzets o t5HJ) ,Is zticeste(@E & hed@AWOs th Qg  ticEsipldsitcf O
Gjdzj cOtstetse, fesdLosHwh dn 1 dzjCltedyjmsets. 4 &zOods? s j dadatsils:
9 WHjtodesdz Isfdzdej (EkZwOdz) fMsH jtydlsmw Btsd hj ¢L Of Ofmj dedes?2 e ¢
fsl sz dzzy dzF MwOodzdlsj dz' edfls dfOskz' i QletsizdiuRdzdiydeiitse jIsd ¢ d JMmls: Mo
ftotspd BOH JOYydqw, SCthsoOw, CO0¢ drLojMmbsdets, orL"90jls ©OF d yYtejLor

Irhj sfdmode hdssdy §j Mfsftser §osdzzyjddwy {djttcedd. 1t 1lst
dztso sfyils d : Ldzi eedw fsdzzy0jlsmvd HzshHdOsydgis' HHMjo =R sBRSHJB § M
dd¥ cOMistezCIsztc®, yYltsBr fosHtsdy O! d HOdjj dMftd Lo Ols! dgj ¥lis:

1 dzsats? 3 J desotsfyplst 8 wodzw jlsfpw Ists, yYlsts ntlw dgjteedw d HGh,
dzj BJL tslsh tSH dzts, d ftdd dzj dzds§ OL]'mek GsiflO j dB'OE to Hshsff logdda dzts § HJ er]lsa(
sCtlkzy O h ks MejHlz d dzO"V j LHBLS! .

RMNMEBT OJ B | bsfdkdeo O cBteOL SO 9 Odzd fiy! dL cddshda HJjtjo!
syjtejH! bEMeoOde Odzd Mmtsdzdzj ydzze + dzgjtecdt o ftesyjmmj Wslstsiddals]j
d Ef 0O0Os&m@dgs? fwodesHs?2, dO Yt kbikdsd@ dddsdgh | Pls, [ 5 dasdin
ysts ftedtesHO §toj § S5H dzpMazPy lsdsO dp taftssiHiO tedz@y O dd dz@®c t3s MUzBH @ldzd gz

Is

COLodld) wuydoedddLOydd. uvjd dj &jdjj, fwdhds o) dij §ik]nlsols:
L OHEZ B 9 OW ! s BEHEM | &. 1 Of OMtse dMEBf O di3" = btsfddes GMisOdsh! C
dzjls, d, SRR b, oHBd O¥Y MydeOls! dr, & LOckzBdd dOhEz {d

Ir H tsdzy dzr f sdeavw Is+ Yylsts dzOds dzOHB f jted MisOls ttOMmMMmydlsr o Ols!
BHEN j d3. 1 OHts 9 ¢ d&zOH'™ o Ols! MejHMmMlsea®© o ©OLodIsd) deso 2, ydmilsts:
&Zzoh d Efpdddw ke jdyOslsmw kMY jnr tsd, dzOh j BEHENjJJ BEHJjIS Mt Ofj dzts
BSCEO@lgen@ s O 3" j Olstes@rdrd olOse 5, yYlstse' MY sdz ssEjAi§' MispDro dzj B 5dz
Hdzv ftesdL o9 tsHflse O O¢dn dzyde" m 9N j2, CO¢ Mmddasjlsdyd MSdd Is¢
Hiclze dn Colstster j o3 daj Mdstsy J & tjtsisq’LatSHcflsJ, dMmdzd L Of Ofpr dMS s

1 Mg shdetso dzr 2O fj ctsH dav h dzd 2 HJ dz stsf dzd o © MmtsH jtey Ol ke
o sffgPdzj dzvwim! d MeseOw, O teddzjL dHnjdzs Iss G f,2 9" L " 908 h d2 § Oteded € 5o "

[ sdzédj EBH' Bkcedzj Cdmdzr 2 0L ©OMMdBZOItcde Odzpw € OC BjL BJH
9" LT 90jls t©OC. s btz x4, HOYJ S§BGEHO CO2 9" BteBPOKOjlsmMw o Ols
( 20t ted 34 to, ots otjdBBY dLojteyjddw obkdz$ Odztse ) , ttOL dzd ydzr § ftetsyy
atej BBW Clttsets w©WOMIsjddY fttjtsBKOLS 908ls kecdzj Sdmdzslskz o MO Ok
9 oBLHEA] dO ftodj ddzj B3 kictse dzj . 1 dzj § Bets), @il nHdgse 2z, fn d
fpzh jMise so Ols! BJL Fedzi SdmMdzse s ¢ OL O. v0O¢ yYbts 34 fdztatsets o s
OsdisMW jtoj HBBOadlkMmw dzj Bdesets w [ 27
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JHARZOSC 5BBC 0 ftoesh dzsets 9 jC 0O, bkEyjdr j Mmsod d § sdzd BO: , ylsts
9" BteOMr 9 O dstsj oo IOsdpsENg detedzd O W OBted S OB, fteduddv jls oatejH f zOdz
¥y doe j ds, otejH tyj dz Btsdz hts2 d M cetHOdBd eofmj BdZjJ kojdduds O
st dz20dzd sk f ofmdsfis! . 1t ¢ dai fyuOMmis! ¥ dzOh © Istsf dzd o dzOW o ¢
ntesh 5 ©OL &dls” daid ndgds j dz dL oBj dew s d =

(Ml d Jhj BHdO Mmjt! jLdov dof ofls: .

IMmMdztso dzr A3 dBjIstsH sz ftesdL osHMIsoa O { dzgjteedd HdzW dzOh jets Isjr detsd
weo dw jlsfqw f sdzlz y4d ded Isd ¢ dzO b) ftetsyd MMmd MetstcOdzd v . {r f sdzlz
Pedzj esHtsMiH jtey O dj Isds dzd o ® & fy Bydififfdc OV d dzstesHO d  OL 55 0. J Mdzts o
ftesHEZCISOBd {Istets ftotsyj MMO wedwelsmw Ekedzj CdMmdzr 2 eOL (uf2) d o
ftesdmMatsawls d Hteked] nd®RduiMSdi tjosydd,  SColstster n & L OYof
s Hddw j sw tsigk, € dsipdetOte ey ¢ OL N[ 2.

Il lddydi s af2, NO2 OlOCEjls dOf d&Ofwwdhzr. 1 dict¢dr, |
SLHER, td fejotdh Ojlsfw o CdMmdskkz. [Mdssds?2 Y¥dLdsdasedyjnsd:
sy dteOY ckByOlkzs ICOd djctdrn, HdBjdoCcagw IspdOoOfeds, do g s dzi o3
ddz hj CdmMdsttsHO ftsfOHOjls o dOhEk Cttse! . ] Csdzyy Ctdeytsoe, 1
ZOyoOdzO® yjdztse j & dz2OyddzOjls dmyfr Isr 9 Ols! dzj HisMIsOIssE CdMzstesHO d
d Btosdzn Oz dzr 7 L OBBdzj o OBA.2, OSSR COC +{BYdL

vOCdd3 sBteOL s5d3, MY decOdedj kcedzjtesHsMisHjtey Ohdr Istsfdde orLf o0
d fsfmMdzjHkzshd2 fjtcjctejo f dzOdzgjlsr; ftod LIstsdd sBteOL ks IsMW ot HSdatsH
H dzw zOh jets LHBKEo ! W sdzd L OBdoO¢ls Bioctsdz8 d ®dz dz'ddj ¢ stgtlzB & ( d f
L OB sdzj © Odzd 2 . ve jdzdyude O h jjMmw CtdzdydfMmisets N2 o Obd&shmWjtej 1§ dzC
Hjtejo!w, Cwltster j ftsMmisjfjddets sjtewvels Msfteslsdeodw j iismis! B BSdzj L dav o3

I s dsts eMmMjets fwesyjets, EkEetd d daj Wis! sk jdey Bedzjnj tedes 1 dz
sd&z0 ofyj xj dfk:, d Yted ds MydcOddd, dOfteddjt, Hdb¥ ftesd
orHjdv jlsfmw d fMmjtO.

JdZO or" Hjdw jlsimw o Wttdsdy MjttddmMisses OdedHttdHO SO, (st
LHBSteo 4§, stse j dedets dz2O0 toj Mf dtcOlscdy j$ SEE OO D dz6 i teHteB difsts f OH D j |
OlismM?¥ jtekz, ©d ftesHBd]Ojls sCdhmdvils: MY Ht bedsSMdHO Mjtr (S{3)
sBKOLEjI Mjdkzs CdhMaslkz, C(ckstOvw od@ifMmisj M HeYHJB fesdde Of s

| Boasew 5 dgjWisd d cOLJ, a3r LOBM dzd §h jHsBBs yBHdagdslsgdHi Is

@ZOYdzj s Mdedy O Mw, st k dOf oMmj 3j GhHt®dyfpigzds e tgtzy desils: o §f €
LOsdMmddsmis: s kedv BkHjl L dOydljd ds Btdjj 6fohds2 M 1
LOodMddshis: ls dj Wisd. | Odsj dz0 B § deckd dz@ ls 2@ to &8 & tzgrel’ BStGE g @Ok jizk
fiejH' of BlesMBd Mjter, GBEOLEZSH 2 Mjedzs Cdhdslkskz, J d&jsky,

O ditsmW j e BBy dZC d d&3d yYOMIsdyodkd d orLre0jls MBtsa.

R HOYJ JMmdd E doOf JMmis: Btsdzr hdj L Of Ofgr Zedzw, Clstster 7
(Bdesedd L SMfHOBAs, o fste d dz0 osofifnj t5eldztsdzidsj) Missd ® $Bcfgy dec Ol
EyOmMOosh jets L OGtWL dzj dedv, Ctbtstetsj tded Btsebkls ftwoduydddls: .

[ Mls! ifhj BHAEZO ctkffO LOctewL ddlsjdj?, fswodwehoOwfpw o fo]
ZOL " 8 O BBOVY ddlstetsOtes BOIs d Y M S dindsdiz O tsjisHe ded@ilsdidswj dizrf ddas § Is tedi B jj Mlse O
sfEzrOls ezt §j MeawrLCd d ©OLHKGOY O IsMw ¢ dzOL O. [ Mdzd oHT' R Ols!
NNddedj © cGtezHd d L OtckzHdzj dedzgtsy HT 7 Oded j .

sdzjHEENMN jj ojhjMmlsets, Coltstetsy On s jsdzsEn daL ©Of o &z dg, 3w dglz Is* j ) dzd
tcOMMB3AHEse d oH dzd Is j dz! desj otLHj2AMlsoad] dz2O0 e OdzadL d3, dz EC O jlsfqw dz
vOCky tjflkzlsOyds d fszzyddof gketigzl ziglp ted ( B39 dedztso P ls ©0OSE dzje<d
HsBOQoadls' |, ysts 80 dzjdL e Mmlsdets, dBtsy jIs dzd tsda jodz! Ldz 9ROIs t0O¢,
HodGOIjdzj?2, des bstsydes EflsOdzse dzj dets, ylsts Bjdet Of dicj dz sOdR fted Mizls

4 dcOw B j dzL d dz, HdL jdz' detsy ddzd HEkets] Ecedzj ssHMEBH ey O j j
i BsHdt?2 {(bheEdjcdtsd cOL s (uf) ddokd s¢MdHsR kEedjtsHO. [ HC
syd dz t8).d dzivdz O tc dz' 2 G OL WHES & Isdei SO k& d3zilzlztidyf B lstcOo dzv 8 Isiw ford
9" dzgzyHjdedzr | ©HT R Ols! or ndztsf dzr § GOLT , CBEHO dzils HBMISOIs sydzts?
fMissej. 1ted H' ROdedd EcOtedzr 2 cOL or L' 90jlk ctsdzso dgk® Btsdz , ¢ Bds
[ Bsdzj Ckzdzr ©BdBOdZ 9 0 ls StOfmde j SCtesowdy j Isjdz yo, SCsolbstster j fted
WH tsls dzjeCdr ¢ dsLebk d MjtHyk, shdesydts §dlsow LIsd xdL daj dedzts

l sfydzj Hded s Y sdgwdzj i3 " Jj ©HJdz & GafeseL dblaisdsy c@YBERY jtor
Is z 30 dz, wodwe hd2fgw dhstsydd s yidtsets BESCjLO djiftdwisdsmisj 2.
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orhjzfsdwdzzlsr § ojh iMmMleaO, d dzjls sOSCtsets Btsdz! hsEts GStetsSHO, GHJ
dZzOfMmj dzj dzgd ¥ MIsLOHOjIs s dzgjLHBEESatsets atsLHEZAO.

lJtwejrndz § o9ihjiMmbsote ols oA fez@lg: dgrjtejo' v, EddylstsyOow yjdrj dzjfm
de O Istscts, Yylsts tsded L OCter 908ls BdStesMEsfdyimMedd ftster dzO0 dzd mls:
WssmMddadsiL d ftesmists HrhOk! . (hj tHdd {8 SHdAfdesisddhjj 2H yGidtew L dzj o
s0OC ECOLOGHs cOLT, fsdzzyjdedzr §| o tjLlzd O] MestOdzdw dzjWisd d
MejHddwelsimMw M HBYHJjoOot? ofSHES2, ftesdLoBHWY t©OLBO9 dzj dzdzlzys CdMmaztsls iz
Hickzedj tcOfls j ded v , By dcOw dzd s+ w d tOMmise steww rd3d dzj t6 ©dzr 9
sls¥Wddz steso ™ 90Is! sOCdj dBJdej cOdzr, dBdescdj dL SCtlstster 7 otejHAZ Hdzv
fitei Cdmdzj dedets?2 d dzi sy jls ftesdLrotsHdl! dlzydgr j OB tcOL destsBte OL dzr
Clsd tOLtkhdlsjd dg" | fofmdzjHMmlseady & dBsyidd zoadHjls! ftwvdhs Mmj2yom.

] shhdtsodtsds L OctewL dzj dzedj otsLHEZRO ftesdmMiotsHlketzed My de Oded d
ftcdtcsHdsGets G OL O, dziWlsd d fwsHESktse jj fjttjttOBtslsSd. Cdzj € Iste
dmf sdzr L 28 Is Fetsd , dzj W Is! d ftcdtotsH dzr 2 G OL H dzw ftesdL oatsHMIs
or BfgOo Ojlsmw o eoBLHER, L OyOfmliskzs MH jteydls L dzZOydlsj dz' dzts ¢ tsdzd
Ctsdej ydesds Mudilsy SdMmizslsdey § HBYHJ.

(hd tsHddz dMmlstsyddllk ddgldctyy dadpdldd "slsm sH s 20 Bty dc Ol j dz
[ Mdzd &zMste MYJeOsls, dj (' kOwH kddsedls: sdfd dffsHdzddgodisdny w@f] lesd
sMisOs Isiw o otLHER] flls Odztso v My yomlss & ss2 ctwLd, CobtstcOW fsi
CtesHisd o fB3iMmisy M MOHSOR]. [ iS¢t LOBjIdl!, Yyt o cttetsHOR MM
fjd MEs2 &jMsdshisd. 1 QPtbg gy d BOC Tz RdllsBd ud MCdj MsjHddyf ddv B
MydeOdedd t©WOL dzd ydzr = § dzOMmiIsd ¢ 59, EfOC oS d ddzr 7 dzjdzzyder 7 9]
ttiLlzdz O] otiHdz §j 9jhiMlsaO s OHOEIs o ObdksmiWjttkz osdimlsi fm o

( Mdzd Getsotedls! B 1 dzj CddstEfwtodsjHidndspd), GBS yodzs jo "fH j dzw v Is Isted Mls

A ntsBr yo ddzd Ctdayj delsteOydw + dzgj eetstej MzteMmse ;

A fwjcetcOLBo0dd] A o < dzjCltetst dgj o ¥ ;

A fjttjnoyo Ldzj SIstetst dgj e d f slstcj BdIsj dz# it MmdMmisd d3gd 1 dz,
ddzgt cOMlstczC skzter .

[ dzv COyHBE Codifdi CMO d dfj ss@®0O Wldsjddzjude dAd & s daz®E Htc ) dzts
1L CskzseduimMédrn ftosBdzi 5, o©dHte oBLHj2Mlsedw dzO Sty Os h s ficj H
sjfdzser A Mils Odzyd 2 shdzts o dzts 2 ftetsB dzj 32 W dzw ¥ Ismw 9" Btlesfr 9
L sdzsh &zOS sor 7 GlsaBHBo . R 3] dzdzts sfiszd 8 O dzdl jo dzts fpls B zd winigAspaas?2 Is § tsd Y
f Otcdzd S sosets 1 WWJjiClkO, sBBGONM jddw OlsdsmWjter ndzsteW Isstelze dzj tsH O
v fdser j Ldzj SlstesmisOdzyd d, o d3j Mlis J M bttOdhf stels s5d3, f smMlsOo dzv 6 Is
Isjrndese j dzdzse 5 EZGdzj etsH O (o  tish deOeWizisiip bots Cofdinj freifto)r,, ©BOGSaz sCdmdzse
s¢Cdts 35% ' dd.

10dBsdzj § L dOUYUdddr 8 ¥ OClsstesd3 otsLHj2Mlsedwy Ctwkzfdr » cSdHst dzj
E wodzw jlsfqpw ftsL H Odzd | Bsdz hdr eotHdF n (o jtendesfmilsj 2 (otsHBSRA
Bite, o [ sfishMddyy scld j. so@difyj cdHete MetemMses fosdL o sHdIsMY o d
dd, ftwd Misesdlsjd Mlsej 48 LOYdzjdts dzgj dRBjdzid N dJMmisd d3d dzdz
dzOyd s dz' dz" § f dztsh OH d L 4 d34 dz! oBdzdL d 9 BSH t5R tc Odzd dzd h Milstc O
1 ls Ols § fsor hjdadWw Ewmo dzvs O€ tc zfdes@ed EBfs, ts dzd fJteirntsHYIS 9
U4 dzde’ . ] Qo dzd dzdzr » Efmdzsedwr YoHIssydzjdzdzr § L J Bdzd BE
dzls s 9 sls f dzsh OH d L Olstsy dzj dzdz" - . vded Yls sy 4 ded § L 4 dgd dz! d
sSHl OS] o jLEzdezsbEBRB] (PBtc®@®OdErh Jdadw W stedddtcse Odzdd B
. dBteOL d dzdzr | ftetsyd Mr sBr Yydzts f tesH sdzy O Isfyw HJyfMwlisddzj |
OBtslsCk Btsdz hdr &BOMM fsysr, LOGEWLAdjdd] otH, LOddjddj o
o0¢dds sBtOL 53, M Mstesdlsj dz' Milse sd3 o HzOB 1 @ daff dgzd N fnewL
esdkZzcedyi MSE et 6 dBO i ¢, dLdi3j dzj dzedi odHBoaBE MsMisOe O d
Bdtcseo Odzed§ deser n BBy desL s, CddBOISdyYd MSdd dL d3j dzj dad W .
1Oy dgj2hdds WOSktstesds  Ctsdzsedy ME B2 f Ofdetsiylsd WHJjtedets?2 1+ dg
tesBdzj BO w©WOHH BOEEHL ED , ColssteOY sO¢C d MisOjlsmw dzjtejh § dzdes? . ]
sOftso ftosdLotsHMiso O { dzj Clstetst dzj tecdd: Slsh tSH T HsBr yd d fJtej tcOB
SHitey Odzdw d3d HtedtesHdz n ©WOHdGBdEzS dZJHBe; GlsAatH' ©WOHdAdBR] yd ME e
Zd3j delstso; wlsAtsH' OB’ Oltsddy 7 1 dzj SlstesMlsOdzyd? ( slstcOBslsOa h g
ndz
O]

‘Qﬁ_q\‘:&'_ 153

= Q
7o
&

OHdIlsjdzd d Is. H.). [ {IssdBz HtsBOo W jIsMmw ftetsBdzj BO or e SHO drn -
Clsteso. 1tod {Istsdz, JjMmdzd dz0 { sOfFBOrf wrBBq@dH s F (B OB s azH ¢ dzif H 1
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dzj o jdzdS (U 235 d U 238, Th 230, Po 210, Pb 210), bkt o kA
bjrdescjdzdzr @ ©OHBAES ZdHse, oCd* yOW bEOdhzicOdmss | .

RMAtHY dL bets, 4yt shdsse zOw yOfiks: fsdLotydds? o &diey
fMlsOdzydd (o (sMMdd ® 2011 cHE dzO dedf B dets o' OBl OdS 67 % {
d ¢0Cu fedasndlmy Mo jlsMmise jddats 16% d 17%), & i tsilsOdass d dfw
fiesBdzj idj L Od d B Gldsy | dd?2 .

viejHd fd hdjdd = B Gsos s hEldh saddY dzdy 2O | C sdzse d yj
sBMlsOdtse C 2z, Mt &jfsts L OdddOsls L itsdksh ZOStor j RtHT,
St Odzd UjMSsets bosfddoO (o §jtolks yjfejjws’ fc dftslss dtts oglsysf R4 sk

L dzOydlsj dz' dz § sjtcatfistetcdd, f GlsdO dzylssitsekzls ¢ OL Ols! otsLHj2MIse
sCtelzy O h ks Mtejulz d, COC MdzjHMbsedj, dO LHBte! j yjdse it o.

vedzd d ety ydq MmMdzOdzyr dL dzOyOdz' dets R OtOCIsjtedL s sy o h |
BilsOdzdzse d IssSfpdyds =  dzj B delstse, Bsckzls MtsHjtef OB Lt OHJ sdzkz € dzd
teiL dzt sOIsj 1y dc Odzd v ftesdmMrtsHdls tejLSts] 5B t5G O j dad L sdzt dz
BjHOBL jRjd dF B 1 dzj d3j dels O, twOHdBdzS dzdH Ocgd. [ Mtse j dzdets 5 Oc O
COHBIY, otdz WttOdRO, tlskzlsd, & h:wCO, MmMtesdydw, - 6y slz®dzd v, 0 Is
¢ dzOfmMmtse sf OfpdesMmisd . s totsd3g sts¢@ ts, L sdzsh dzO¢ stsls o Odzr dgdsj sIs
f' &z sSBtcOL 50 Odzd ¥ (L 5@ o fs1ndzats o0dztldy dpity fyls & dtdsd wjLdl 4 @sfrfls oy dB, OffltsH j to
506 0% S dMmd §tej dgded v .

vOCdd3 tsBEOL 53, L sdztsh dzOC stslso Odzr  ef§tshe jzdsdziAf4te j 5 i@ iPdesdy s~ thts B S
dzj Hks " ddg ¥ OC b S5tcOds:

A LOctew L dzjdzdj ObdisMW¥ jter §rd e f) o' MCddd MiHjtey Odedw &8 |
MdddStsLO) d bwyjd n &jlsodess ;

LOGteW Ldej dzgdj ftye, ctobkzdzstsor s d o jterdatsmisder = o BH Wy jd

A LOoctew L dzjdedj § syog | terodeteidiplisde” - asH StcOH d s5dzlz ¢ dzd H O3] ;

A LoctwiLdsjdedj Isjtetedlssiedd ItsSmduds di3d e Odzduj MSddsd MsjHd

J HdzOS s f slsj dyd 0dz dz" j edm¢ d d WOoClsdyd m¢ Ow L Csdztse d g
fMizh jMise j dzdzs tcOL dzd yOIs+ Mmw .

1 0dBtsdzj § t6j Odz' dg B3 flsjd3 tjh jddw f tctsaii i3iz! LWDod® daefsif ¢ B'
L sdzsh dzOS stslso Odzso ' 7 SlsABH B
[ dzv ftesdL otsHMiso O Mistetsdlsj dz dz" = BOI j tcd Odzts o

1.1 1 SOyifmbej oewykh j2 HsBO8GCd. 1td {3 dmfsd LEjlshw |
dzj Cslstster n oadHBO bkedzj2 SOdz ydw o Wttty dzgj cOh jdzts?2 droe jflsd, O

12 1 COuydfmlsej ddzj elsdets? HBBOOSCd. 1 B8dZO LHifMm! dIMftsd LEkzjlshw
9 COoOyd Mmlse j ddzj elsdese s dzOff tsdzded Is j dzw fted fYtetsdL otsHMmIso § e OL dzd y
L sdzsOMY Odz! IssB § Issdz) .

1.3 ] €Oyifmlsej HBBOaSd o COd]j dedetsjy dzdls! .

2. ] mMjd Misd3 AL w2mlse j

2. 1. rdzv drejmlsCtseo Odedwy CdMmdzr = ¢ sye. 1 HOdzdets d3 Madzz yOJ L B
dzj2 80 bkftslstejBdv jlfv Hdv OMSdMmMdj ddY §sys.

2. 2. l ¢Oyjmlsej EHBGBtj dadW. 1ted 1 Issd3, fsRd i3 ¢ s9 ' h j dzdzts
COfisjddwd BICtst dzj Bj destse (K, sMg,h j Hzdats P) fsef It is@zzd 2 j IbMwdzj ¢ Sl ts
9dHOR Ltsdzr Cu, Zn, Co, B, Mo .

3. 1 COydfmbej Mmrt!w Hdv dJqLodzjyddzdw f§wdzjLdzr » Ctd3f tsdzj dzlstso
sBl j 3 L sdzsh &zZOC ts9"' 7 ISR SHEB Bsdz! hdJ d ¢ ddr LOWdSMdtse Ods
B lsOdzdztseo, € @ dFje Isfscehl, . oL @3sy dets dzOSC sfdzjdedj o BB "dr §dzyj dz
teOfMmMmj wWdedgr » 1 dzj Bj delsse, € OS¢ Re, Ge, Be d Hkzedn.

g4 fwsorhjddjd IsjkfjtcOlskzter f dzOdzj IsT hofSd fodzvidy » dz HB®
f sdzt MOR dZ2OyoOdzd IkOwlIs! . |1 HBBOoE  tso lsylsded Pisk j difff H a8 ftord LoAF fifds] ® ¢
fdej y desets fsCtesoO. I Mi ks MshMtsemMlsoakzjls fsorh jdds EkEteseodw €

RLBjtejddw, fHtwsosHdoahdimw o 243 bsy¢or s eafmMjdBkz dBdwkz o Isj
Ylsts kZtetse jdo@ ¢ j Odetse fsHdw dzipy dzO 15 Mmd3. 0¥ s M dgl &ds spfsd ¥ d Qdzd
M3/ esH. |1 twjLEd O] ¢ Ctdykz XXI 9. 1lsts dFB3,jb dicdo jMmlsd ¢ §sor

slzh jmsokzels tOLddyd j fsedzsL * Slsdesfdlsj dzd dzgs € sdzyOls j dz'
LOo jteh jddw kOWddw, dats HOYJ Mise dzOMm datssHIPO df' g dA teifiifis intis o @] o6dz" d3  d |
fs5 MmMtOo dzj dad l MmMietHdwh dzdds Ette dzj d3. vOC s fsor hjdadj Ztts
ftcdBtejydz' » CBteSHBO, GH) fw)ydoeOjls dzj BOdzZOY yOfls! 2O j dzj ded w
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dzj § fazsHBteH § L jddd, Ity MCtgssldy ddh] djrds? @ § dhoO dgjfisd
wzdzts o tsL teOMIsOjls d EHoOdeOjlsfqpw COYHT j 35 dzils, MisOdzjIs W
Hils ¢ tjLSCtBE MSLOh jddt tBdkOj B 7 d Mijd MEBAatLW2Miss j dz
OdBTSdZJJ ¥d S OlOMmistetst d ydzOw a,;tcfr]dw ) ssdztsyddRls jLd® dass2y O 4 Is ipw
fmew L d. | s BOH dats | Ctsdchlufnls 42 wOMotstcj dzs o Btefm!
fr]dztscts GOLO 9 Oldism¥jte] d3tj;ts®lslztc® 1dBkzd fsor pdlsmw, I
OcGtej s Ismw. Clsts affr]sHSBISHdls YUOML sls s @K o tiztdjfddrftis? 1 EOdedZd € dfsfig ¢
, Yysts o Mdls Isj B3f jteObktel dsteij?2 Jjhji Mmdd daj d, tsfjo 5B tSH |
Y dzs dzOL 9 Ols! COOMmMbstesW dui MEdds §f Otcdzd S tsor d3 + W W JCIlstsd3
Ehimsekzjils dzgfj 1OEC Btets BYyj dss Ik, ots MCtsdz €5 B2 H
wWihddsts sy jls Mistsd s Bd dzdzd ts dz’ Bd dzdzd OtcH 59 H sEZzEZOtEso . ltejH
r Codzlsd dzj dzls 59 sls f sH ded 3OE h d 2 fiyw Bsted 2, MtststezH d Is¢ otsCtclz
Is d dzd 9 1 dHJjtedzOdzH OR . 15 1IsO HOBBO HEtsdy 2O BT Is! 10 di3 o' Myt
stetsj dz sectesdide § dOMmsmde § MlsOdeydd, Ylstser fjtciCOyudo Ols Wd
4
dz.

8§70
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FEXgE o3a

DTHGNGE S
G=E@gaw
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SRR

s
qls

d
4
ry MCtesdide” | tyjdld fsCOL 908ls, Yt dzO oesLo jHjdd] HOBBTM |
Hisdzdz, [ fdzd € stz HisBOo dls: Mis ol flsy j tafjsf st siszsRE , § j to
& EFodHdd®, Yt YjdzO LOLOYUJo Oj B2 { dzjtecdd BEHjls dzj f sdBj todats ¢
Mddz desets L jdgdzjlstewfmjddy ddzd LcOcOdzO of tsdzdzaj Rsyjls Jdzd ©OL ol
Bh dzshisd k dOmshmdr ° MsOdkyd?2, LOstsfde BN dtedr j L j dsdzd .
I ds 4jsh j o dgj efpj. 1t BSyjdtj Mfjydoddhisss fwsorh jddj Isj
Bstej?2 dO tHdd GtOHEM EdRjd! "dls oi3ddd 3Odz detsj HOodzjdedj o yJ dzls

FOFROT

R e R
R&G3E " §

B zdzdB O (1 BdkedeOE = 0,001 OlsdE. ). wdjHse Olsjd ds, qss;qu
By j B jfips o j dzdes ko jdzdudls! ¢ OC ydmds, ©O0C d Mddz OcOdss. R -
LOfdMOdz dzO@ Mujls cdsBOd dsets §olsjfdjddy, &oyds sydHOls! , ybkt

5O2Wkdse d bbtdOHs) ko jddyolsmhw.

1 Otedzd S s " 2 LWWiCl orLtojldMYUdjHtedicdj dzj Vi 3OIsd y § s " j dad |
sj Bf j cOlskztr 1 4 d3dzd , Me stesfis! dmf Otej dzdw fp (e jtrdsMisd ¢ J Odzt
ss)yd otLwOMils. IMmdjnmlsed] fJwdesHdsets BOZOMNO Bl hjj dnMf Ot
sBdZzOC s d dzd e dzj 2. 1 4 HO9 deSSLE T dasj Isue@d3j udpjdats” & Isuple'ts tef L o5 dev W 6 § S
9" fOHjdzdw tMOHCSO . dlsOdzd o 5L RBisy dzr LOMERrd o Isjin &BIiMsOr, GH
1 Ok~ d, 9 Moty tyjtejH', Bsekzls f sHBSteo Ols! Mjdz MEB] AtLW2Mmlse 5,

d WOokdk d EREuhdhkyj gBushEesddoqtgtdudzs? d §dls! jos? otHT
dzj HuoOMmis: ¥, CBEHO ® GHAS2 YOmsd - QBe@dO&f@,] bz pls L C

wm

ftedtesHj, © Hwkzets?2 fwsdmMrtsHdls dzOssHdzjdedj, vyt dzOBdzé H Odztsfy! , d
uisJHddszzdzf" ZIsO0OR, PHdsBOdidedX jd B] @fs MEZrts, ©OLwKENdIS]j dz dzr |
ftesdL shdzd o HEkedr &jMlsOn, 9 Issd3 ydmdzy o 1 OdzG dzOH N . vted
fMstcOdzr B' dzd fCter st foHdwoeh j2My oHB2, C(sbswtOW dj MfOHORZO
fld dz MEsARtsL W2 Misef Hatla] B zQ ,z dalzdzr e Miso s HEBBS BMN dzs ©OL telzh j dzgs  d dzd
Hdzw  yddzt w, BiMMujlbdsy Ctdzduyuimbseots dwsmistse d EyoOmisttses HBKEE
dzdh jlsr ftejHmistsdls dMmfrlsOl! 1Ists?2 MlsteOdzj, d MEsd ¢t ddzo j Misd yd
s teOo d s fgws tBlg) Hifjdstd o W .

1 OMErd d dzOo sH d3j flzf f Bj1O®'8 8o dzd W dzdVv RBOdzsets Yo' h jdedw MmtejH
sjBf jteOlskzter . [fdd d&" LOcdvdjdB © BEHENMNjj, CB8GHO flsjifdjddi ¢t
CeOHEMOBd, HOMhMIlsOB" 1Its?2 ftesBdj 3" MlsOdkzls tyjesdHdz oM k.

1 i BBRtHd B ‘i dbsdkiziz j sB |, feduyddew j 3sd3 LHEBSso 4 8 dzs H j 2.

dzj sB" Y022 dzts y OGS f5, O dtHwWd dzj sBrtsHd B L Odzed BOIs! Mw fessddd
LOBT 9008l B GShkstesydshlsd. 1td {ltd f§serhojkfy tdms s
dzj HsMs Ol sydshisd, §akEdk®s, HOBJJodsszdzj LHsEse j dHd. )} BMEBd

Otz Smotslz L% WjChk udmds tjSseHdds »O0Cdn Hdj2 BEHjl ko jdd
flow L OdzdzOW ) L Isdds M) tels detsils? .

HjCBHAGY o Yjosd 5 Btk foescsoOY Isj&fjeOktd fwjor h Ofk
fdztso ddts? ftesyjdsOR oMmjn dzjlsddn Hdj2, ot jhdkd HEBOsdl! oMmjoa
fejHMCOLT 908Is C Cdzyk XXI 8jC0) Bdjj Itjlsd ofjn Hdj?2 (] SH
ofjd Bl COYHB] djksts Gl orf M 2 O jldffyj. tc Qsjias e jeCzH jls § scdB Ols

1 OHEkZ " 9 Ols+ fMmyw stsdz €5 s BIdzg B2 MgjHAEzO B IHLz M fisdzts @ dz' - BJjH dzOb
sBh jMsoa ©. 1 O B' d2Od3Z L OHEZBOL! v & Issdz, Ylsts BkHjIs dgj btd ¢t
yJtejL 20, 30, 50 dzjls.
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4 SCONH' o3 fbjtwdd & OB cOHBEGRf | GEOHRHOMGEY q KAY , &z ubk
) sjdg, Clsts MjesHdY bod Ct tsHddhw? [Mdd & LOHEKGOj dhY doH
sflsOdztso ls! f Oteded Stsor 2 1 WWjClk dekydgs ototejddw. [ ' Hisdyd §SHE
LO®B) dzd &5 dzON M j ¢ tsH dgv h dzdjj ols sk ek Ols s  detseztzy j dzd §  f sflsj § j dadzts
BjLO' NHdy &8 d 5§ Ofde ds.

[dscdj cseaswls, Ykt jhmdd & Oy dhv sl &oh j2 feder y¢
fo®) S OB ot Bjdd, fGsHYdddd Mjew BEHEM jBZ, o djlL OdgjHdz
©ZOh j2 MmosesHYLB' &2060Rh Ojk shhsed’ ;| feddydfr HjBsCwOldd. [ Hd
B Mdzj2 5 BEHEN j& & fedddBOj B tih jddv, ©OLEENOshd] GCkzy O
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f Otedzd C S SC s BIEWHD) TIsQ, di§ SMlsOdzj sMw dzdC OC 52 Mo tsBGHT .

1l dzOyo&j ckbtso MlstcOdzdyr cOLjls L O jfstejdzd L Octsdzso S ORd: ¢
ClLOHBdzes dzd RoObdl tttcOddyuiMitets Istsfddeo0?e, c¢stdaiy dzj Wisw dets
Clts?2 kjdkj HB MR fstc pdes b sghp ddif sPazflso @ HBOH MG UOB ! ¢ dz¥ SteBOYJ
tOHdB, bjdisdHjddj. v0O¢ ybt i, Sttdrdm? 10. 166 bsd ¢ daj off
GOLBO" 2. [HAOCB Iskls dEyds Brils! thdsltedlsjdz dz@ d&3. 1 sHtsBdz' §| BY.
G SH Iz, fsCOLLO0@fiso ystHjtedese s L sdztslsOé "o Oldls efmjets O 25 dzj
tOL 98 jHOddz § L Of Ofyr otsLtetsmdzd d&OMssdz € 5, Yyt Mess Bi M Jj wi da
4j2Yofm " cro edf@s &tgH OAs. 40

sOC BT sts dz BT dztfs, dzs 4§ 2 yoOfm d3r dejsdopdz BRYG s disSd Pls: mw

6] Mt BcOkdyjnSsecs bofddo O, KOS OS¢ MbwObjcdw ©OLodlsdw ! d
ro d dzaj bod ¢t | dzjtcybdebed2h J iWBdBdueBis] Mmrtw! j. RL dzjWisd dzOt
Cteditso " j B¢ d Hdzv ydoskdedyul NOis?2 dzif pisdg’ iz Gedatiziisd. 1| OHts B jtej
fedesH’ , djd Lv dhseOldls: ofMmj dn LOfOMr bod St dO { djcjlsdsL.
0 ubt 3j ketsd' ? JjH! jcEts ddbdsay s]o @ls dzditsizj gy fdz@ d1 A As s B dzj B
fjter R, jct Ist®damjjdsdssafjidisoB@® stlzh sk @dzj GNdOd gg2j L Of Of' k¢ d
fMsMiejHisbsyj d @O otMssCj, 00 ijipdussidgs)n o tedldsdsj @R dizdhjd 5 ¢ s
M sd L so Odzd § kcdw MmowL Odes f) Mjte! jLdd 3 LOGCEYL dzj dzgd j &3 Ols dsts fn
Ljddzd d kabkHhjddjd fsys’.
15 HOYJ, JMdd editsy s dfedmsi W 6GlstedyOlsjd d' &4 §shdjHihlse d

Eedw, € Moy Odjdds, jets djid LY (hfisd LseOk! of dhescdr Glsteo
AsLw2Mmlse O. YIstsB ' ttOMmh dted s sB dzOMIs ! §tod d3j daj dzd v , tOL OB OIs™ 8 O
COLGGBLOL dats] dfoxsd H (B OS] Ggh j dzjls { CtdesBduds 7 Hdw {stsets MY sf
GOLdr 7 MeOkOR offj §jtjudmdzj dedz’ j fetsBdzj B o' Gdzv HW IS toC
BrHodBls) 3j edztsj] o dzgjHjdzdj Olstdgdets? 1 dzgjtecjlsdsd. sOCdwd xd

]
4
H 7
] Ols sdzdzts? 4 dzj e & jus/fifOj od AB algf dz 52 34 64 LOadMmdls ls 1+ ¥WJCl
sdz' L soOdedW. 14 0O0Ckster MmMkh jMmMlsekshdi Isdftse f§slstcjBdvsls ¢ dt
d sted J dzis tets9 Ols' Mw stsd ¢85 dzO kOCdJ ZmlsOdetse € d, st d&des
doe Odzj dzls d& 3 Qe ) 1 c@zjRfstBlste j Bdzj dzgdv 2000 GBSH OO 7B sdzjrl®, Ols@ Is dzd h ¢
0 6sHO d &Hxt dgddz8h j
mdzd (tod d3d dzgv Is: Isjf dztser § 6y OCIsster Mo joh j dzMise 59 Odzdzes 6 ©
ozt hdn L OfOMtse I|s=AA@.O rodst tci@gBGdpdswespls§ dzs B 20 B ' M
dzOR o d HOJLOMPWQ .yl fipddz yOJ dr ©OLodlsdwy fodsyjddy dL dij ddlsf
d n -tc G BEtssdeldjdzv A WHJtedsts | s ddf3d%s G sd'sdg jjlsw )
d e dzts, Yd @3 o tjOCIsteOn d Ibjfdasern diRsbs@@d. JuseHO &t
O9BH', GHJ LOYOM' EttOdO 1POOWBISEdYuNRY .BjLcteOded ydzr (50
dgdisd ¥4 oL BBy dshMiswdd SBEZOHOjIS d ©OLtKOBOIST 9 O &BOW Isj t
3 d dZz¢EHd LOcGBotteddzd B 1 dittcibduimMéttd SttdLdmy, 4 dzc
faef R o Olsdls dzO Mmlsded dzjls? ¢ o wjLjteaj Jhj WwWHjtdssj! | Of Ofmse
HsMisOlstsydes Hdzv Yy dLded Bdesedr 8SBdZjdd?2. J1if ottt o Itsds,
Mstesdy dzzy des ©6OMMBBOIstedo Ols! Mmj2 yom 1 dzj e GOy fHBEzd f e dzj BEz.
Bdzts @ s, s dnr HtB' YO Mmsdl eofjj HGtetsy] d Hty], sO¢ CO¢ 1t
Bsdzj BJH R~ d CdzzBts¢ s L Odzj e O h dna f zOMmilstse, dtL dzj BtsG OIsT A
dzi sBY dIsT 7, bttkzHdsHsMiskzf d' 7 ©O2 sdOr. s Oa @ d&OB SazOB Y fifj e ™ fisle ¢ Is
Hdzv Ists¢ 5, Ylsser MedMmlsd ¢ Bddddkzdkz 1 (sdseduimMSdy §smdj HMiss
stsf dzd o ©. v OS¢ ylbts Mkls! ftetspdzj dgr ot ofMmj keojdkdydeOoshdafmw L OktcO
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PlssdRdzOY L dgjeedW o dzj HEBY jisMw R uOnde@zjls f fsdzdsaldizdy dz@ ST isHa@] lisd
d Isrfmwyjdis®y ,jjoO Hdgh joadL dd 5 MeOodej dedé M 1 dajtecdjlbdCts?2 dz®
PlssdBdzOY 1 dzjteE jISdC O HBdy &ZzO tLOMh deWlis! MW Hdw { CodsdBdd d MR tOd

I Effksedws bkHttsy Oddv Isti ddo s Offist izt s B Ej 830t Istizts o f b ¢ ez to
LYW jSCkdodetsiisd jets dmitsd Lo Oddw. 1d1de] fatsijed g &3 & &8y jlxsdz
Coi ¥ Wdydjds fodjL dses hNfsd LsoOddy ksfddo® o djcSisosd Okt
sBBGtejoj Todihjddd ddi Sfsleise 'dypOdfegitasse . tjLittor LHJM! csdBBOH
Eff jnd dsckls Brls! Hbfisdedizls' dzj 5Odzr j. Rd3j dedets § 54 Istsdglz + W W j €
jj tCmdtsBdd d o d&Oh j2 MteOdzy d LO ki3t ZHjdvjsmy oM B

4l Codsdidls! o Bdd bsdzOflsBOEEGH o tojj d3kj dzjOH Ooy@y dOY , dzj ¥  dzq
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Ldzjteedd o fYsMmdjHdij otejk Mfjydoddmlsr ofj Yo" GBLONOEL M
dilstsyded S d: swddyj, bjfdas |jdkdd, {djictcds fedddoss S j 0dO.

[ desgd MudlOsls, ylsts BEHENjj foddOHdjydls HOLO®R usddyd.
Ctsdzdyjmlsets Mddj yds?2 ! djtcdd, §OHOSH j2 &O ojtwiddj mdhsd Ok &GsH

Cles®ROH dztse s C tsdzd yJ Mlse O, dzj M tsd3dzj dzdzts, n90Olsddzs BT Isidfw IsT mw yd dzj k
Lsts?2 1t dgjtecdj?2. mtssw Hts e jterndesMisd 01 ] BRAQ .1 shisEE s 4§ n sk ls sz
Hdzv B jMmfjujddy dizyn d&OMjdjddy. [Mdaseds] fjfwishisod] ¢ 1 Cid
Ldzgj e dBwBOZOW ¢ sdyg ifgsdcd RIP300 o Olsls dz@ CdgiGstds Qfiswly j tom dzsMisd . w8 Oy § «
Hdzv MtcOo dzj dzd v : §f dzsls dzts s ¢ Ldgj ecdd, fsMiszf O h j2 o HBROMNd]2 v
fdzdlsj, BBd hj o IkrfMwyk toOL. 1tibtBk cdkzOosdyr j kMdddw o sMmeotjd
20 giltsHr jj Cbdy] ddstc Oydiga Odedettz ¢its® dzdpidatsiag fipthdimd@a ctafpdOdzed § 4 o
sHddz dL odHBe, Btdzjj BEHtBAZ =~ HdW M sd LS9 Odzd W .

JCBdzs Hokr Hsyjdidstse Msdzdej ydets? 1 dzjtccdd fjtejratsHdls o {1 dgjte
Ckts ©® €EtH ®BEds 30Q. s Mty Odzj dzd & , 20 f sBQtcliaefi)ldd ¢ Q.4 Bsdzd
glzh jflse jdzdzr d@3 dzj H sMIsOICtsd3 wWodzw jlsfqw d dzj f sissw demlsets jets Mmddz .
tOodes? 500 Cddzso OlslsOd3 dzO@ C o OHw©OIsdz 2 SCddzsdziIste, o jlsteWwdsd § EZMlsOdz
9 jlstewdzsets L dzj Clstesej dzj O stc ®Bod@isfsdzmfiplezy s do BBt REEEUES G @&

1dLSoOw L WWjiClsdoe dzsls 9rL"90jlsmy L OsadMmdBrsmis! & Csi WWdyd
sO¢dnr ZMmils Odetse ¢ sls MEswsmisd ojktcO. lted dLd&sjdejdedd jess MmE
Col WWduydjdzs fdzjLdesets Hj2MsodWOLSEOCAEEG HO dif ©fsy jzgeR sdf .OH DB s s Hdglz,
Yd dztse § ¢ dzOyoOdz tsmoe Od o Ols Ldzjteeds o jltcO® Isr Mqwyd dzjls &OLOH d d
sStezHdzs Sy dHOI!, ybts {Isdd dMstsyded S sd3 BEH jIs odsj jdz Bisdzr hs2 ¢

I Bydes ftedoe jfisd JhJj towl dmnfdsdds d s ofOeks(jv¢ ks OL dzd ydzr 7 dMmis syded
1 HJ fip! d dmfsd L9 0dedj IjfdzO € j OdzO, d 6jtlsjtedzOdz dzO¥ { dzj 6@
LOCOYSC] otH' o dBOEHBEZz, d fwddder ©¢jOdss, dd ¢joOodmidj Isjyddd

stsyscd LtejddY mfjydoddmistses dO | tedtpth dAIg dis '=  df fiyts tsdg'dad 6 ds® dzd ¥
L dzgjeedd Bydde t©OLddyoOslsmwy. stBkdlsjls 5 dOkz¢j d kjrddSj o ¢ d
sMmeotsjddv §Jjtej udmdzj dedzr = dMlssyded C 59 1 dzgjtecdd, ftedh jdz ¢ or" atHE
Mot B3 dzgdz’ = Isjrndzsdzse R YJSI€Omjj s igps @ wEsGBsdlsj d Mlsa O ¢C u. [ slzec
fd i yd Odzd Mmlsr ) te OL dzd ydzr = ftotsG dztsL On tIsdds dmilstsydzd ¢ Ods ¢ dzj 66 0
LdOuydlsj dz' desjy i MmMists: tsls 5 Hts 10 sy dzlstse .

1 sodHdBsBE, dmlssyded ¢ d OBLISBdZISE)dZWJd3152 Ldzgj eadd BEHEIS {t
02 c5dz0r BJLO, " BZzOdwf dEWw BdE W j CIsdodses d 1 Codsdydsets dnf sd’ L
setOded yj dedzr = dGZOMh IsOB ORF . ] Mdzts o dzlz s Hsdze 1 dzjtsecjlsduimeédn ¢ slste
sBJ Mt judls! Ekesd d OltddoOw 1dz tEilsdeO. 1wOoHO, Y8CO0 dzjls dzOf
f Lo tsdzdRLB'do Ols! 1 dgjtecjIsdSkz SOCddd BM Miste™ &3 Isj B Oz, ¢ OC BT

4j2y0f d d2O ﬂtSJanBBthJ Hifwisddzjlsdw dzOdBtSdZiJ HiMjor
ftcjHMIsOo dzw 8 Isfqpw W H jtedzr § O L Olj &, o SL By dzts, d Ijtedd3tsWH]td §J fe
BEZHjIs HodcOlg:dywz fstg fdis{lzmﬁjctsas ftesctej MMO. 1 EZHjls HoadeOIlss Mw H

d
d

]

[
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RIsOC, o MmMtslse jlsmMsodd Mt oeMmjds or h jdL dztsy jifjdgdm ods, 7, Bsy dets fyH j
O sdidzO" | dzj 8¢ j s C O diQdopasidrjdgO Wy difiidsiGMd of jesmy j Clsd o dz R gOMh Is OB dz
Ldzgj todd e tsdz dzr 7, Mtsdzdzj ydz o, -obsdElcl BV HH @M Rt SMOBEER ddals j dzfd
tOLodlsdd Olstddats? { dzgjtecjlsdsd dgjoz LW wtBjMmfjudls: ydhmissisk Ol
ifmdzd dzj BRHEI tOff tOmEls§ddS jBMetcshd 7 cOLtss d Httkzedrn oadHBo
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Eudlsr 9 0Ov ofj HBMIsdyjddw spREsdeshf, dlsasse MdfhdeHdzs88 Mr te! v k17
slsatsHT CLiSAsfiistists Wi 8 Is, LOR d&zOdgdzw 8 Is a3 MisdzsMmls sCtoky O h Iz ftojHY
pdzj Hisd 5! 1SOCK2 W HBS, MckOmds (thttetBkz ofj SlAtH' ©HddA
fqrte! jdg Hdw Htekzedn. ssdzr €5 OCdd3 fllsjd dBsyjls BT Is! o sffis Odz
9 jh jifmla.dzOydzd OH OYO M j ydp@diyiEtseseOls! IsjrdsdsedyinmSdy Mrjdkr d
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THE CENTRIFUGAL FORMATION MACHINE
FOR EPOXY-PTFE SLIDE BEARINGS PRODUCING *

Goncharov S.V.1, Yakuba D.D.2, Yakimenko N.A.3, Yudenko G.V.%0
1.2,3,4 pacific National University
Russia

Abstract
Centrifugal formation of products from metals and various plastic is widely applied in mechanical
engineering for rotation details production. Producing details thin-walled plug form from antifrictional
polymeric multicomponent compounds demands carrying out in-depth studies of the phenomena
proceeding in the material ds pol y me rfiuenaes$ of donmatipm oc es s . That
thermodynamic conditions on physic, mechanical and other product properties requires creation of the
corresponding equipment.

Keywords: polymeric composite materials, centrifugal formation, slide bearings, epoxy pitch.
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INFLUENCE OF PARAMETERS OF IMPREGNATION ON STRUCTURE
AND PROPERTIES OF COMPOSITE MATERIALS SUCH
AS CARBON GRAPHITE- COPPER

Gulevsky V.A.Y, Mukhin Yu.A.2, Todorova Ya.O.3, Kidalov N.A.% Kolmakov A.G %,
Antipov V.1.5, Vinogradov L.V.7°

1.2.3.4 yolgograd State Technical University
567 Institute of Metallurgy and Materials Science, AA Baikov Sciences

Russia
Abstract

The influence of the impregnation parameters on the process of infiltration of carbon-graphite
skeletons with metal melts, in particular, copper alloys, is analyzed in the article. The optimal

© Gulevsky V.A., Mukhin Yu.A., Todorova Ya.O., Kidalov N.A., Kolmakov A.G., Antipov V.l., Vinogradov L.V., 2013
135



Science, Technology and Higher Educatignl 17", 2013. Vol. I

parameters of pressure, temperature and impregnation time in obtaining composite materials of
such kind are found.

Keywords: pressure, temperature, time, impregnation, wetting, graphite, copper, composite materials.
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CONSTRAINT OF WATER INFLUX IN FRACTURED-POROUS CARBONATE
RESERVOIRS WITH USING WATER SWELLING ELASTOMERS

Kadyrov R.R.%, Fattakhov 1.G.2, Hamidullina Je.R.3, Patlaj A.V.0

L34 Tatar Research-and-Devel opment Design Oil (TatNIPINeft) of 0JSC
V.D. Shashin
2 State Educational Institution of Higher Professional Education Ufa State Petroleum Technological
University, Oktyabrsky

Russia

Abstract
The question of cyclic injection effectiveness in winter session is presented. Data statistic processing was
used with that purpose. For what the following parameters as a selective average, a standard deviation
and authors the new indicator of variability Ratio is recommended are defined. Advice on the intervals of

0 Kadyrov R.R., Fattakhov I.G., Hamidullina Je.R., Patlaj A.V., 2013
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R values is given by the results of experiences. Some di
Kuakbashevskaja area, the Leninogorsk site, the Romashkinskoe field, which is developed by NGDU

"Leninogorskneft" are shown. The recommendations for non-stationary waterflood system are resulted in

the end of the article.

Keywords: cyclic injection, standard deviation, normalizing, correlation, recommendations.

In recent decades, oil and gas industry as waterproofing materials used powdered materials:
shredded rubber crumb, rubber crumb, modified silica dispersion, water-swellable powder, acrylic-based
polymers [1,2]. In this regard with it , the particular interest is the application of swellable elastomers. To
assess the priority for waterproof properties itds studied

- Crumb rubber derived from waste tires;

- Swellable rubber crumb Moscow company LLC "REAM-RTI";

- Urethane crumbs of swellable (SPC "STREAM", Moscow);

- Powder from the acrylamide polymer with a special degree of cross-linking.

In developing the aforementioned waterproof systems, we have difficulty in pumping them into
the formation. Despite the impressive results of water absorption in the conditions when the dispersed
medium is fresh water, the degree of swelling in high mineralized medium is not so significant (Figure 1).
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Figure 1 The degree of swelling elastomers when exposed them in fresh and highly mineralized medium
for 24 h under normal conditions

Besides, for injection into formation of crumb rubber (SC) obtained by recycling of automobile tires
with a diameter more than or equal to Dys 1t 6s i mportant to raise the pressure |
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ensures fracturing of formation or crack opening. . Under the conditions of water cut damage from fracturing of
formation or crack opening may exceed waterproof effect from the subsequent injection of RK and the water
cut of wells will increase. RK is not removed from the reservoir just because it exceeds the diameter of the pore
formation diameter, but in the process of the field development may occur differences of reservoir pressure,
increasing the crack opening, that leading to move RK to the well and stop the effect of the application process.
Using the most types of water-swellable polymer (GDP) is not effective, because GDP infinitely
swells in water (hereiamrd beor¢dingre Bhouhe dbenluinmer stood tha
particles, which we inject into formation , swell in brine water with time goes into the solution, not having
tamponong properties, and under the "limited swelling" should be understood that the bridging material
particles, which we inject into formation , swell in brine water with time not passing into solution and keeping
plugging properties). These shortcomings lead to a reduction the duration of effect of using method. Besides,
thecurrentt y used brand GNP al most dondét swell in highly mineraliz
in OAO "Tatneft" swellable polymers Series AK-6 39 V415 and V615 marks al most dono6t s
reservoir fluids, which limits their sphere of application and complicates the technological process. Elastomers
of the basis of swellable rubber and urethane crumbs is also bad swell in the formation water, in fact, this
product has a very high cost. The use of such crumb is impractical because the degree of swelling is less than,
which is why it will require 2-3 times more for well operation than crumbs from the acrylic polymer.
I'n this regard, swell able polymer has developed with cor
0,3 and degree of crosslinking within the limits m = 0,01-0,05 mole percent. Used in the experiments: a
powdered water-swellable polymer prepared in the laboratory by the copolymerization of acrylamide and
sodium acrylate in concentrated aqueous solutions (with mass concentration of more than 20%) in the
presence of a crosslinking agent (N, N'-methylene-bis-acrylamide) and redox initiator system (ammonium
persulfate and sodium metabisulfite). Then the obtained rubber-aqueous solutions of copolymers were milled in
an extruder,gelpol ymer particles were dried by blasting hot air at 7
Pl ansifter powder WFP did on sieves with a mesh size of 0,1
particles used for research. Depending on the results of swelling polymers in time are shown in Figure 2, which
shows that the swelling in fresh water up to 2000%, and produced water - up to 1500% in 24 hours, which is
quite acceptable for the preparation waterproof compositions. Thus, laboratory tests indicate the need to
develop compositions and technology for their applications based on swellable acrylic polymer with the above
parameters on the content of sodium acrylate and the degree of crosslinking. This reagent has put into
production in accordance with TU~ 2 2-016-55373366-2007.
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For the improvement of technology application solutions to limit water seepage containing
gelchastitsy GNP, and evaluation of the proposed method waterproof ability, model tests were conducted
on a cylindrical reservoir model length of 30 cm and an internal diameter 2.7 cm, filled with marble crumb.
The model was saturated with formation wat erand&her pukhov hor i
water solution of polyacrylamide brand DP9-8177 containing gel particles acrylamide copolymer B50-E
was pumped. The results of the model study are given in Table 1.

Table 1
The results of model tests of technological solutions by the proposed method
- Content of components in technological solution, wt.% Insulation factor
Model %
Polyacrylamide DP9-8177 Copolymer of 24 h 6 months 12
acrylamide V50-Je months

1 0,1 0,5 95 93 90
2 0,3 0,8 96 94 91
3 0,5 1 98 96 95
4 0,5 15 100 98 96
5 0,5 2,0 100 99 98

On the basis of the tabular data recommended working solutions for field tests should be
prepared by 0.3-0.5% polyacrylamide solution with the content of 1-2% acrylamide copolymer B50-E TU
2 2-016-55373366-2007.
Carrying out of experimental-field operations recommend to the wells with injection capacity not
less than 2 m3 / (h MPa). During execution phase ODA technology is implemented in 4 facilities of OAO
"Tatneft": wel |l s. - 4703 NGDU Nurlatneft,. wel B837®Number 1
NGDU Leninogorskneft and well s. - 35784 NGDU Leninogor skne
exploit carbonate reservoirs, characterized by non-uniform structure formation. The technology of
carrying out the work provided for injection into the isolated interval powder suspension acrylamide
copolymer B50-E in an aqueous solution of polyacrylamide DP9-8177. Polyacrylamide solution DP9-8177
0.3% concentration by (self catch) from a tanker or pump cementing unit served in chunk and there also
with constant stirring in small portions, added the powder acrylamide copolymer B50-E, and the resulting
slurry by pump of cementing unit was supplied by the compressors tubes (CNT) in the well. Upon
completion of this operation, the plugging composition was fixed with cement mortar, shut in fresh water
at a water-cement ratio 0.5 in the standard technology used in OJSC "Tatneft". [3] Successful completion
of confirmed not only reduce water cut in production wells and obtained as a result incremental oil
production (Table 2).

Table 2
The results of technology tests to reduce water in carbonate reservoirs using swellable elastomers
- " wel || Date | Description of the works | Changing the operating parameters after | Result
p/p| oil and gas of repair
production | reapir Production W ater incremental
department rate, t/d content,% oil
be- after be- after  |production,
fore (on fore (on t
01.02.13) 01.02.13) (on
01.02.13)
1 |4703 11.08. |In the isolated interval was| 1,4 5,0 94 60 941 positive
Nurlatneft' 12 pumped 125 kg elastomer
powder ,which swell B50-E
20 m® 0.3% aqueous
solution of polyacrylamide
DP9-8177with subsequent
fixation with cement mortar
of 7 tons of cement.
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The end of Table 2

- " wel || Date | Description of the works | Changing the operating parameters after | Result
p/p| oil and gas of repair
production | reapir Production W ater increment
department rate, t/ d content,% al ol
be- | after | be- [ after |production,
fore (on fore (on t
01.02.13) 01.02.13)| (on
01.02.13)
2 15160 15.08. |In the isolated interval was| 0,4 2,8 98 41 485  |positive
Nurlatneft' 12 pumped 300 kg elastomer

powder ,which swell B50-E
30 m® 0.3% aqueous
solution of polyacrylamide
DP9-8177with subsequent
fixation with cement mortar
of 5 tons of cement.

3 |38370 In the isolated interval was| 0,5 15 98 34 131  |positive
Leninogorsk- |18.09. |pumped 210 kg elastomer
neft' 12 powder ,which swell B50-E

21 m® 0.3% aqueous
solution of polyacrylamide
DP9-8177with subsequent
fixation with cement mortar
of 3 tons of cement.

4 |35784 28- In the isolated interval was| 0 1,0 100 86 79 positive
Leninogorsk- [29.11. |pumped 240 kg elastomer
neft' 12 powder ,which swell B50-E

24 m® 0.3% aqueous
solution of polyacrylamide
DP9-8177with subsequent
fixation with cement mortar
of 4 tons of cement.

Thus, the use of technology, allowing to keep plugging capability for a long time, based on a
copolymer of acrylamide powder suspension B50-E in an aqueous solution of polyacrylamide DP9-8177,
the most perspective in fractured porous and cavernous fractured carbonate reservoirs.
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MORPHOLOGICAL DATA PROCESSING IN THE TASKS COMPARISONS
OF DIGITAL IMAGES

Kazbekov B.V.©
Moscow Aviation Institute
Russia

Abstract
This paper presents the problem of recognition of moving ground targets. Current methods for
determining the objects are described. The problem of recognition with the functioning of the system is
formulated. A method to solve this problem and used operations are presented.

Keywords: object recognition, morphological image processing, dilation and handle.
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THE USE OF INFORMATION METHOD OF RESEARCH OF THE CRITERION
FOR THE ASSESSMENT OF THE RISKS OF ENTERPRISES IN THE SPHERE
OF INFORMATION AND COMPUTING SERVICE

Khomenko T.V.©
Astrakhan State Technical University
Russia

Abstract
In the article mathematical bases of check of criterion of estimation of technical solutions on objective
choice of components are opened: using the device of the theory of information, the amount of
information in each of components of criterion of estimation is defined; movement of information streams
between components and groups of components, interrelations and their information exchange.
Application of information method when forming criterion for estimation of risks of the enterprises of the
sphere of information service is shown.

Keywords: amount of information, information dependence criterion component, importance of
information exchange, choice component of criterion of estimation.
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THE REASONS OF CRACKING IN THE WALLS
OF REINFORCED CONCRETE SILOS

Konorev D.F.%, Pereverzev E.O.2, Gorbunova I.N.3©
12,3 gouthwest State University
Russia

Abstract
The article focuses on the causes of cracking in the walls of reinforced concrete silos for storing of fine-
grained materials. In this research the steel corrosion's influence on the strength characteristics of
concrete silo walls has been explored. Also a connection between environment, mechanical stresses and
concrete of reinforced concrete constructions of engineering volumetric structures during the
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maintenance under the real conditions considering the corrosion processes and variable prolonged loads
has been stated. The dependence of cracks width on the horizontal stresses in the vertical walls of
reinforced concrete cylindrical silos has been demonstrated. The solution of silo's implementation in order
to ensure durability and resistance to cracking has been offered.

Keywords: reinforced concrete silos, horizontal stresses, vertical cracks, stresses.
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THE DESCRIPTION OF A TECHNOLOGY WITH USING ITERATIVE NETWORKS

Korneev A.M.%, Ziyautdinov V.S.2, Zolotareva T.A.3, Smetannikova T.A.40
1.2.3.4 | ipetsk State Pedagogical University, LSPU
Russia

Abstract
Formation of iterative networks allows to increase management efficiency and decision-making in the
conditions of difficult industrial, technological and other complexes.

Keywords: iterative networks, the forecast of an expense of resources on production.

Difficult industrial systems are long multistage processes. Semi-finished products stacked or
transferred to the subsequent aggregates after receiving it from each operations.
The cost of semi-finished product makes

St Sai @)

(I H
Vng +VH3i
Where Sn T is the sum in rubles of the suitable semi-finished product processed by the i-
aggregate;
S—IBi T is the sum in rubles of incomplete productions for the beginning of the period of the i-
aggregate;
V“H T is the volume of suitable semi-finished product after i-aggregate;
VI—||_|3i , VI—}|<3i ) is the volume of incomplete productions after i-unit (for the beginning and the end of

month);
VtGJ _G'l' is the volume of semi-finished processed at i-aggregate (for the researched calendar
]

period).

For the accounting of incomplete productions from the unit to aggregate for a long time at the
expense of a temporary variable existence is possible to use the iterative networks consisting of cells
(automatic machine) with memory. One-dimensional unidirectional iterative networks represent a positive
infinite chain of cells with memory. Such networks are described by the equations of states and outputs:

xtsl=n ktd, JsH[y X1t sf, ] vy
qtd=HXt 13§ G ktsl]- Glut]s @
Vitd=Ht 1 4 & ktsl- Gsut]s
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These equations are solved under entry conditions x(0,s) = 6((5)7 si % and edge conditions
X(t,0)= X (D,t iZO Thus, the one-dimensional unidirectional network evolves rather space(expansive)

and temporary arguments. The state vector of a network is made from X! (t, S) and x(t, s) i vectors of

states of both evolutions. The state of each cell of a network at the time of t depends not only on its state at
the time of t-1, but also on state of an adjacent cell at the same moment of t.

The considered equations describe the linear iterative networks. They is a special case of the
equation for non-linear networks.

Thus coefficients at members describing joint influence of states and outputs, are accepted equal to zero.

If the network is described by means of the binary alphabet, it is possible to use Zhegalkin's
polynoms, for representation of non-linear one-dimensional unidirectional iterative networks

For example, the state of a cell s in a timepoint t is determined by a formula:

)<[t,§]=/\0 A’\10~ Ak 1 ] S@.\ BA b}:t ARy
YA ts-1 Ajt$ A, B -] s[A xt-s,A ©
t-1,9] Adts 3 A& RtL$ [xAs] -[ufhs

In cases if alphabets of inputs, states and outputs aren't binary, process of receiving the
equations of states and outputs for a nonlinear iterative network becomes more labor-consuming. One of
versions of the description of functioning such networks are representation of function of transition and
outputs in a tabular form (tab. 1). It is possible to describe completely work of an one-dimensional
unidirectional nonlinear iterative network if entered the table with full combination of possible events.

Generally the one-dimensional unidirectional network has some internal and external inputs,
states, external and internal outputs.

The vector made by scalar external inputs:

ut, 9 =( LJ[ ts$...., lrh[ t B where mi is a number of external inputs of a cell s+1;
X[t, ﬂ :( )5[ I $,, %[ t B where n'i is a number of internal inputs of a cell s+1;
X[t, S] :( 3£’t $, ..... - [X,’ 5 where | i is a number of internal states of a cell s;

y[t, g :( )ﬂ I $, ..... ) )([ I 9 where k i is a number of external outputs of a cell s.

Table 1
The transitions and outputs of one-dimensional unidirectional nonlinear iterative network
for cell s in timepoint t
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The alphabets of inputs, states and outputs may have different valency.
aij 1 are the components of alphabets of external inputs;

ji =1,...J; J; i is the valency of alphabet of i-external input;
i =1,...m i arethe input numbers;
q'j T are the components of alphabets of internal inputs and outputs;
r
jr ::I_,___,]r ,Jr i is the valency of alphabet of r-internal input or output;
r =1,...n i arethe internal inputs and outputs numbers ;
ij 1 are the components of alphabets of states;
p
jp =1..J p ,J p‘r is the valency of alphabet of te-state;

P =1,...,li arethe states numbers;
dqi i components of alphabets of external outputs;
q
jq =1,..) q v‘]q 1 is the valency of alphabet of g-external input;

g =1,...K i are the external outputs numbers.
In this case alphabets are represented by direct products of simpler alphabets. Thus:

iy
U={ay.ay} ey ay} 3 { 8y, ag {s7r al..-AAQ ¥
i=1

S, i is the option of a combination of alphabets of external inputs u[t,s] of cell s;

R
X={by..by} E by by} 2 { By By} {5 6L...=BB QO ¥
r=1
Xb T is the option of a combination of alphabets of internal inputs x([t,s] of cell s;
L
X ¢yt B Sz} 2 G @) {Vy=ul.., NN QO ¥
p=1

Vv, is the option of a combination of alphabets of X[t,s] of cell s;

K
Y={dyo Ay} § Gges O} 3 { By G} (L7 Ao £ O F
a=1

t

g- is the option of a combination of alphabets of external outputs y|t,s] of cell s.

The work of one-dimensional unidirectional network consists in the following. In each timepoint
of t=0,1,2é . discrete time each cell s of a network is in a certain state 3 [ tand itsig capable to
perceive on the external input channel a signal u[t, s], and on the internal input channel signal x[t, s-1].
Cells react to these signals by transition during step[t+1] to new state 3{t+1,s] and generate some
external output signal y[t+1,s] and internal output signal x[t+1,s] which is internal input for cell s+1.

This values are described in terms of one-dimensional bidirectional networks.

Additional indexes are entered for each state: i i is the number of the aggregate; j T is the
number of an element of a assortment (j =1 ,);&7 is thee calendar period. As a result it is possible to
describe the main variables by means of internal states and internal inputs and outputs:
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& x(i,j,) =V fi.jt)
RAGRIE MBS

T x(,jt)=Vi.it)

(4)

XL IEHD) VL)

Eo (0.0 =8, i)
i X (,]1)=Sg(,j1).

The one-dimensional bidirectional iterative network of technological process, taking into account
semi-finished product cost, is provided on pic.1.

f &
1 T _ _ _
i-1,+1 il i+1, i+l
Fary A A A
EG-11) | |E0-LD) B0 | |20 FGrL | |BG+LD)
x(F-L2) %, (3.2)
LA »
. £ (i—LF a1 G
i1t 1 ), it : » i+l
xy(3t) ) (i +1.0)
| | | .
I | T >
i-1 i i+l

Pic.1. The one-dimensional bidirectional iterative network of technological process

* *
X%, X ,X, X arethe vectors considering the processed assortment.

T'éxl(i-l,t) Ix.( 31f),..x ( Int)

T (i

—_— =) =) =) ——>

Management of this network can be presented as:

D:

—_——) =) ——) —)
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XG0 00= ¥ealt), At D), &
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Using of modern methods of the forecast of an expense of resources on production in the
conditions of difficult multistage productions and formation of iterative networks allows to operate
expenses and to investigate economic indicators of the efficiency management and making decision,
based on uniform information base.
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METHOD HYDRODYNAMIC MODELING
OF THE NONLINEAR FILTRATION

Korolev M.S., Strekalov A.V.°
Russia

Abstract
This article deals with the problem of the mathematical description of filtration processes in porous media
fluid with strong nonlinear effects at ultra low and high speeds.

Keywords: nonlinear filtering, hydrodynamic modeling, hydraulic resistance.
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USAGE OF PERMANENT FORMWORK FOR BRIDGE DECK SLABS
IN BRIDGE BUILDING IN UKRAINE

Koval & KwmD®.20
1.2 National Transport University
Ukraine

Abstract
Usage of permanent formwork for bridge deck slabs in bridge building in Ukraine is considered. The data
of experimental research of constructions with permanent formwork was studied. Ad-vantages of using
the permanent formwork are specified. Conclusion on suitability of usage of form-work in bridge
construction is made.

Keywords: permanent formwork, concrete deck slab, corrugated steel decking, particle board.

Introduction

For a long time up to 90% of bridges in Ukraine were built of typical precast concrete structures.
The study of existing span structures showed that prefabricated and precast-monolithic concrete deck slabs
do not fulfill their tasks due to the large number of seams that break down during intensive operation. This
led to a new requirement in Ukrainian standards for the design of bridges [1] i the construction of deck slabs
is supposed to be only mono-lithic. Thus there is need for considerable work on the installation of formwork
and scaffolding, which greatly increases the overall cost of operations and increases erection duration of
span structures. Particularly acute problem for the placement of shuttering plates acquired as a result of the
abandonment of imperfect typical projects and the transition to individual design with the use of different
types of main beams, which requires the creation of individual formwork.

At manufacturing and erection of concrete structures much attention has always been paid to
problems of application of formwork. Historically, disposable wooden formwork has long been used in our
country. In order to obtain a proper surface of concrete structure that would not require additional
finishing for placement of form-work one must use costly planed boards or take additional action for
smoothing concrete surface - boards are sheathed with plywood or sheet metal [2].

In recent years in the construction of monolithic concrete structures, particularly in high-rise
buildings and bridges, inventory formwork that can be used many times has been applied. It is certainly
much more progressive than usage of wooden formwork. However, inventory formwork is expensive, and
its removal constrained by time needed for obtaining the required concrete strength.

In addition to the formwork in the construction of mono-lithic reinforced concrete structures,
appropriate supporting structures (scaffolding) are required. This includes steel inventory racks of various
designs, (for example telescopic), whose height can vary depending on the needs [2]. Supporting
constructions is costly and its reusabitity is not always possible for various reasons. In some cases the
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use of scaffolding is very difficult for bridges. For example, at high altitude of towers on bridges, across
large rivers, at overpasses, at bridges over the railroads or existing roads and streets.

A perspective direction in the monolithic bridge building is the use of permanent formwork,
which remains in the body of concrete after concreting. The usage of permanent formwork has the
following advantages: it does not re-quire supporting structures (scaffolding) and the performance of
rather complicated works of dismantling of form-work; it reduces the construction time of the bridge; it
gives quicker access to the structures to perform further operations: it reduces the need for skilled
workers to work with formwork [3].

In Ukraine the issues of application of permanent form-work in bridge construction is at the
stage of theoretical as well as practical study.

Permanent formwork of particle board

The usage of permanent formwork of particle board on cement binder BETONYP 40 mm thick,
produced by FALCO Forgacslapgyarto Zrt. (Hungary), for bridges with 3Bet-90 and 3Bet-120 beam types has
been examined in the State Road Research Institute (Kyiv, Ukraine) [4]. This construction is used as a
permanent formwork when constructing bridge deck slabs in Europe. After a set of concrete strength and
including of a monolithic deck slab to work with beams, the particle boards are not included in further
calculations.

Particle board of this type has been tested under the single-span beam scheme for the effect of
static load (fig. 1). The testing load corresponded to the weight of monolithic concrete mixture with the
corresponding dynamic coefficient in accordance with normative documents. The analysis of experimental
data shows that the requirements for formwork deflections under load are fulfiled (according to the
normative documents, the deflection of form-work elements under load should not exceed 1/400 span).

Fig. 1. Testing of permanent formwork of particle board on cement binder BETONYP

The comparison of calculated and experimental data for the first and second group of limit

states for particle boards demonstrates their good

suitability of the use as permanent formwork for constructing the deck slab for bridges built with beams
type 3Bet-90 (length 12 - 24 m) and type 3Bet-120 (length 24 - 33 m)

The analysis found that the particle board on cement binder BETONYP, in the conditions
described above, complies with the state standards [1] requirements and can be used in the construction,
repair and reconstruction of transport constructions on the roads of Ukraine.

Permanent formwork of corrugated steel decking

The efficiency of usage of corrugated steel decking as permanent formwork for bridge concrete
deck slab was examined during the construction of several bridges in Ukraine.
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Fig. 2. Cross-section of bridge on the road Lviv i Sambir i Uzhhorod

Bridge on the road Lviv i Sambir i Uzhhorod, km 57+206 (Lviv region), was designed and built
by a branch of the State Road Research Institute - Lviv Regional Scientific and Technical Center
(LRSTC). Singleess pan bridge with carriageway dimensions
eight precast concrete prestressed beams type 3Bet-90 with the length of 16 m and a height of 0,9 m,
calculated for the A-15 and NK-100 load. Beams produced at the "3 Betony" factory in Kalush city, lvano-
Frankivsk region.

Deck slab is arranged on the beams, spaced at a distance of 1,8 m in the axes of the beams. It
is reinforced by two grids, each containing transverse A400S reinforcement rods, 16 mm in diameter and
125 mm in increment, and longitudinal A400S reinforcement rods, 10 mm in diameter and 185 mm in
increment (fig. 3). Deck slab was de-signed with permanent formwork of corrugated steel decking, which
is based on the top shelf of the beams, the corrugations are oriented across the axis of the bridge.
Corrugated steel decking was cut to size 1,35 m and placed on the shelves of adjacent beams (fig. 3, 4).

71-1
Transverse rods, d = 16 ~Longitudinal rods, d = 10
2 [ S
|- 185 7
S R S— R N 5 " T - -
NI 2 B N
2
<
A I" S
2-2

Longitudinal rods, d = 10
1 Transverse rods, d = 16

I~ 125

I___ 1
Fig. 3. Sections of deck slab of bridge on the road Lviv i Sambir i Uzhhorod
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During the examination of the bridge structures no defects that may affect the carrying capacity
or durability of structures were revealed. The determination the strength of concrete deck slab was
performed by two methods: ultra-sonic pulse method using UK-14P device and the method of elastic
rebound. It was determined that the concrete of deck slab has an average strength that corresponds to a
B30 class according to project requirements.

During the static tests of bridge as testing load dump trucks MAZ and KrAZ were used (with
weight in 210 kN each). The following equipment was used during the tests: sensors for measuring of
local deformations of reinforcing ropes at the STC "HBM"; sensor for recording acoustic emission (AE)
signals based on STC "AKEM"; tensometers for the measurement of local deformations of con-crete;
deflectometers PAO-6 .

Dynamic load was created by passing of KrAZ dump trucks at different speeds on the bridge
roadway.

AE signals of bridge elements were recorded during static and dynamic tests by software-
technical complex "AKEM" for processing of AE signals on a personal computer using technology
"PClabCard".

Fig. 4. The bottom view of bridge on the road Lviv i Sambir i Uzhhorod

The survey and the testing of the bridge has revealed that the bridge has no defects and its
carrying capacity corresponds to the project. Deck slab reliably unites main beams. During the location of
wheels of the vehicle in unfavorable place (the middle of the deck span between the axes of the beams),
the level of stresses in the corrugated steel decking, measured during the tests, was very low. Acoustic
emission signals were not recorded during the testing, which indicates the joint operation of the concrete
deck slab and corrugated steel decking and the lack of cracks developing in deck slab [5].

Corrugated steel decking has been used as permanent formwork in the construction of two
parallel bridges across the railroad on the road Kyiv i Kovel i Yagodin, km 446+354 (Volyn region).
Composite bridges (fig. 5, 6) consist of metal three-span beams with geometric scheme 8.00 m + 42.00
m + 8.00 m and concrete deck slab with carriageway dimensions of 11,5 m + 1.65 m (fig. 7).
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Fig. 5. General view of the bridges on the road Kyiv i Kovel i Yagodin

Deck slabs were designed from monolithic concrete 0,22 m thick and with permanent formwork
from corrugated steel decking (corrugations were located along the axis of the bridge).

o . Lr—

Fig. 6. The bottom view of bridge on the road Kyiv i Kovel i Yagodin
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Visual inspection of the structures of the bridges and the research of its materials with non-
destructive methods revealed no external defects (cracks, bends, dents, rust attacks, divergence in sheet
junction) in corrugated steel decking. Tapping of decking by hammer showed no voids between the
decking and the concrete slab.
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Fig. 7. Cross-section of bridge on the road Kyiv i Kovel i Yagodin

At the ends of the slabs and at the bottom of the pavement console the determination of
concrete strength class was conducted by sclerometer (Schmidt hammer). It has been discovered that
the concrete of deck slab has an average strength that corresponds to a B30 class.

During the static tests of bridge as testing load dump trucks MAZ and KrAZ were used (with the
total weight amounted 1300 kN). The following equipment was used during the tests: sensor for recording
AE signals based on STC "AKEM"; deflectometers PAO-6 .

The survey and the testing of the bridge has revealed that the bridge has no defects and its
carrying capacity corresponds to the project. Deck slab reliably unites main beams. Acoustic emission
signals were not recorded during the testing, which indicates the joint operation of the concrete deck slab
and corrugated steel decking and the lack of cracks developing in deck slab.

Concrete permanent formwork

Road junction on Poshtova Ploscha in Kyiv is beingre-c onstruct ed. It 6s
bridge (fig. 8) that is being built according to the project of "Mist-Proekt" company.

B TR e
Fig. 8. The bottom view of span structure of the bridge on the Poshtova ploscha, Kyiv
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The building consists of three segments, separated by deck joints. The span structure consists of
beams produced by ¢OBERBETONeée company &
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Fig. 9. Cross-section of bridge on the Poshtova ploscha, Kyiv

In this structure as a permanent formwork flat concrete plates 45 mm thick and with variable
length are used (be-cause of fan-like placing of the beams). Plates reinforced with mesh reinforcement (a
d 5 mm di ameter of reinfo

cel | with sides

0,1

m I 0,1 m

the weight of the concrete slab, leaving the bridge clearance free.

Conclusions

an

During the construction of bridge concrete deck slabs it is expedient to use permanent
formwork, which relies on prefabricated beams. It is experimentally proven that the usage of permanent
formwork for concrete deck slabs provides strength, rigidity and good compatible spatial work of all

elements of the surveyed bridges.
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Currently, fuel economy, particularly relevant, as its prices are constantly rising. Skidders have to
overcome strong moist locations portage, which is accompanied by an increase in the energy lost to
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slippage mover and increasing fuel consumption. In the present work was to determine the costs of fuel
tractor with depth gauge, had to offer methods to reduce rutting and thus save fuel, which in turn will
reduce the cost of wood.

Keywords: fuel consumption, rutting.
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EXPERIMENTAL ANALYSIS
OF THE VIBRATIONAL MIXING CONCRETE MIXTURES

Lobanov D.V.%, Efremov |.M.2, Likhanov A.A.3©
1.2.3 Bratsk State University
Russia

Abstract

Concretes and mortars represent artificial materials, derived from a mixture consisting of binding materials
(cement, lime) and aggregates (crushed stone, gravel and sand). The main physical and mechanical
properties of concrete, in particular its strength properties, to a large extent depend on the homogeneity of
the structure. Therefore, while preparing the concrete mix, the aim should be to achieve the maximum
possible its homogeneity, which depends both on the homogeneity properties of the components of the
mixture, and because of the uniformity of their distribution. One of the most effective methods that would
improve the quality of concrete is a vibratory processing. The descriptions provided in this article of
experimental vibratory mixer device, as well as the analysis of the study of the process of mixing of the
concrete mixture on the results of time comparison of the strength of concrete, cooked in a mixer with the
use of vibration and without it, give a clear idea about the effectiveness of the implementation of vibration in
the process of mixing. Vibro-activation allows you to reduce the time of hardening of the finished concrete
product, which gives the opportunity after 7-14 days, when there is a set of 90% of its maximum strength, to
recommend it for use for the purpose. Comparative basic mode, with only on the process, as the results
show, receive 90% of its strength only 20 per day. This advantage will allow reducing time of reception of the
finished product, to reduce potential downtime in the technological process, in addition, a reduction in
energy intensity will reduce the time of preparing the mixture and to increase the productivity.

Keywords: concrete mixture, vibration, vibration treatment, activation, cement dough, vibration exciter,
bellows, strength, the time of mixing.
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TRIBOT ELECTRICITY AND EFFICIENCY OF SPRAY DRYERS
Nikolaev N.1, Burlev M.
1.2 Moscow State University of Food Industry
Russia

Abstract
This article examines the phenomenon of electric charges while rubbing each other particles (tribo i electricity)
when the flow of convection drying of skim milk. Shows the experimental installation to study this phenomenon.
The results of tribo 1 charging particles of dry skim milk depending from the length of the path. Felt the need to
study this phenomenon to develop ways to eliminate its negative impact on the process of convection drying.

Keywords: Tribo i electricity, electrical charges, the cylinder of Faraday, the electric double layer, the
measuring contour, convection drying, skim milk, a bio i object, the dissipation of electric charges, the level of
surface energy.

Triboi electricity is phenomenon of electrical charges due friction particles each other two
materials. Acquisition their electrical charges are equal to the absolute value and opposite in sign.

This phenomenon occurs during the process of convection drying of skim milk. This
significantly may reduce the effectiveness of the equipment due to adhesion particle product in the drying
plant walls. For developing of the measures to eliminate this negative process is necessary to investigate
the mechanism of its occurrence.

Known some a number of methods and devices for measuring electric charge as the mass, so
and individual particles. [1, 2, 3] The most common is a method of measuring of the potential with using
of the cylinder of Faraday (English physicist 1791 7 1867). This method was used in our experiments.

The essence of this method is to charge potential of the specified capacity (C) and then
measuring the potential of its. The cylinder of Faraday consists from of receiver particles (metal capacity)
in the shielding earthed casing. Receiver particles are isolated from earthed casing through dielectric
material with a large resistance, for example: i fluorine plastic. It is necessary to increase the time of the
dissipation of electric charges from the measuring contour. In addition, the receiver particles (metal
capacity) connects screened conductor with recording devices, for example i electrostatic voltmeter and
electric capacitance meter (electrometer).

For the measuring tribo i electricity of the electrical charges particles a bio i object was
developed experimental installation, which presented in Figure 1.

1

Fig. 1. Experimental installation for measurement of electrical charges:

1.7 the cylinder of Faraday; 2. 1 the inclined surface; 3. i receiver particles; 4. i electrostatic voltmeter;
5.1 electric capacitance meter (electrometer)

% Nikolaev N., Burlev M., 2013
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In process the convective drying occurs the emergence of the electric charge due friction
particles of dry skim milk each other. Or with a surface of a different material, for example i air channels
and drying plant walls.
Electric charges particles were determined on the inclined surface made of metal and dielectrics
(polyethylene, nylon). Identify potential particles of dry skim milk conducted at temper
relative air humidity 75 1 80%.
Specific electric charge of particles (Coulomb/kg), was determined according to the formula:

qsp= -

¢ | capacitance measurement circuit, (Farad);
Ui voltage, Volt;
m i the mass of particles of dry skim milk, kg.

Found with increasing length of the traversed path, as shown in Figure 2 of particles of dry skim
milk greatly increased contact specific area of particles with the surface of the metal inclined surface.

gx10% Coulomb/kg.
6

\A..| The inclined surface

3 L= 0-100 mm —metal
L =100 — 300 mm —
fluorine plastic

\
2 \

I
U=0Volt

U =100 Volt
U =150 VoIt

\
\

100 200 300 Lx107 m.

Fig. 2. Tribo — charge particles of dry skim milk depending on the length of the path.

This contributed to the ascending values of specific electrical charges. All the particles of dry
skim milk are gaining positive polarity charges because the free electrons are generated easily passed
metal the inclined surface i conductor. Tribo i electricity effect is the result of an exchange between the
contacting surfaces of particles and, according to some authors [4, 5, 6], is associated with the formation
of a common contact of electric double layer that serves as the direct source of static charges.

Energy state surfaces before its contact is characterized by a certain equilibrium condition.
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On contact surfaces of energy state is being violated, because them in contact consists of a
surface with different level of surface energy [7]. Newly formed electric double layer, equal to more than
one micrometric, is characterized by new energy state.

When you break a contact on each particle are uncompensated electric charges of opposite
sign, the value of which is determined by the kinetics of processes taking place in the formation and
rupture of electric double layer in place of contact of particles.

Kinetics for each individual case reports of electric charges depends on a number of factors
associated with electrical i physical characteristic of the contacting of phases and the specific conditions
under which the process of tribo i electrization [8, 9].

When replacing the metal inclined surface on the dielectric (polyethylene and nylon) in tribo 1
electrization were accumulated charges of opposite polarity, both the metal inclined surface and the
particles of dry skim milk. This increased the difference of the potential between the surface of the metal
inclined surface and particles, which gravitation to metal inclined surface.

Study on the tribo 1 electricity of particles of dry skimmed milk necessary for understanding and
managing the phenomena occurring during the course of production processes of drying of various
materials, including dried skimmed milk.

When spraying condensed skim milk in a spray dryer, with the subsequent subsidence of dry
powder on the wall of the drying plant, the transportation of powder in the air canal, etc., is an undesirable
build-up of static charges that ground circuit drying plant or take other protection methods.

This should be taken into account when designing the drying plants in order to reduce the
negative effects of ignition of dry milk in the drying process [10].

References
[1] Andrianov E.I Methods for determination of structurally i mechanical properties of powder materials. 1
Chemistry, 1982. 7 P. 1217 152.
[2] Barfut J., Taylor J. Polar dielectrics and applications. i M. 19811 230 p.
[3] Revnivisev V.I. Physical bases of electrical separation. M. 1983. i 270 p.
[4] I'lT'yukhin V.V., Burlev M. Zhukavets E. V. Dryil2g. mi |l k using el
[5] Krapivin S.A. Plasma i chemical manufacturing processes. i L. 1981. 71 245 p.
[6] Lipatov N.N. "Design principles of composition and improvement of technology of meat and dairy products.
Abstract dissertation. i M., 1988.1 56 p.
[7] Urakaev F. H. Theoretical estimation of pulse pressure and temperature on contact rubbing particles into dispersal
units. i Favorites of the Academy of Sciences. 19781 No. 7 i 1. Series of chemical sciences, ISS. 37 p. 571 10.
[8] Duchin S.S., Deraygin B.V. Electrophoresis. i M.: Science, 1976. 1 327 p.
[9] Kondakov V. N., Korobov, M.M., Gritsuk N.G., Dotsenko, N.M. Pneumatic and hydraulic transport in the food
industry. 1 M., 1973.7 184 p.
[10] Verhey J.G.P., Lammers W.L. The Netherland of Milk Dairy Technology, 1973, v. 27, No. 2, p. 791 84.

CALCULATION OF DEFLECTIONS OF FLEXURAL PRESTRESSED
REINFORCED CONCRETE ELEMENTS BY THE METHODS
OF STANDARD DOCUMENTS SP 63.13330.2012 AND EUROCODE 2

Panfilov D.}, Khudyaev E.2°
1.2 samara State University of Architecture and Civil Engineering
Russia

Abstract
The article presents an overview of methods for calculating deflections of flexural prestressed concrete
elements by SP 63.13330.2012 and Eurocode 2.

Keywords: deflection, bending elements, prestressed elements.
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According to SP 63.13330.2012 mid-span deflection of flexural prestressed concrete simply
supported beams can be calculated by the Eq. (1):

Cl +nax ’ )
where s factor, depending on the design model element and the type of load,;
(1/7r)71 total curvature in cross-section with a maximum flexural moment of the load.
The curvature 1/r of flexural prestressed concrete elements from the respective load is given by:

1 M- NpC"bop
r D

where [ - bending moment of the external load;
Np 7 pre-compression force;
Jsd eccentricity of the center of gravity of the reduced cross section of the element;
D1 flexural stiffness of the reduced cross section of the element.

@

Stiffness of reinforced concrete elements in the area with no cracks in the tension zone is
calculated by Eq. (3):

D=E,l

where Eb1 - modulus of elasticity of compressed concrete,
leda - moment of inertia of the reduced cross-sectional area relative to its center of gravity, as
qualified by the presence or absence of cracks
The moment of inertia lred Of the reduced cross section of the element is given by Eq. (4):

lg=1+la+lja

red? (3)

4
Is:A<(h)_ yc)Z’ (5)
Ié = Ai(yc - ai)Z’ (6)

= 5
Ebl , (7)

Is, Is© - moments of inertia of the cross section area, respectively, tensioned and compressed
reinforcement relative to the center of gravity of the reduced cross section element;
U - reduction coefficient for concrete reinforcement,
ys - the distance from the most compressed fiber concrete to the center of gravity given cross
section of the element .
Modulus of deformation of concrete takes by:

E,, = 0.85E, - in short action of the load,
_ E
1+j b,cr

a

bl
- in case of prolonged action of loading,
Stiffness of reinforced concrete elements in the area with cracks in the tension zone is defined

by Eq. (8):
e D= Es,redﬂz(h) - Xm)

z=h, - Il))x

: ®)

m k)
9)
where z 1 distance from the center of gravity of the tension reinforcement to the point of application of
the resultant efforts in the compressed zone.
The moment of inertia of the reduced cross section of the element Ired its center of gravity is
given Eq. (10):
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red = Ib + Isasz + Ijasl’ (10)
E
ay=—:
Eb,red , (11)
E
y s b,red

where Us1 d (k2 i reduction coefficient for concrete reinforcement for compression and tensile
reinforcement, respectively.

Ebred  Esred T reduced modulus of deformation of the compressed concrete and reinforcement,
respectively.
The curvature of flexural prestressed elements may be determined by Eq. (13):
1 M-N,C,
r Es,red ms QQhO - XN) (13)

where zp i the distance from the point of application of force to the point of pre-reduction efforts in the
application of the resultant compressed zone;
zi distance from the center of gravity of the tension reinforcement to the point of application
resultant efforts in the compressed zone;
xn T height of the compressed zone with the influence of pre-compression.

According to Eurocode 2 for prestressed flexural elements for the maximum deflection of simply
supported beams can be calculated by Eq. (14):

y=adPBA_,gPEI0 "

where P i pre-tensioning force;
eo 1 distance from the neutral axis to the line of the trace output prestressing rod,;
eo1 the amplitude of the trace trace prestressing rod adjustment element ;
a’i factor depending on the application of the load circuit;
b 1 factor depending on the trace prestressing rod (a = 1/8 & for rods with a straight axle track; a
=5/48 & to turn down a parabola);
El'i flexural stiffness of the prestressed element.
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BUILDING ADAPTIVE SECURITY SYSTEM BASED ON MULTI-AGENT SYSTEM
Petrov S.A.©
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Moscow

Abstract
This article is concerned with security of information system. We offer multi-agent based adaptive
security system and present advantages of the system and its potential architecture. The requirements
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for agentsd6 functionality and possible variantss of agentsd
of existent rule-based security systems and emphasize the perspective of multi-agent security system

and capability to use it for building adaptive security system in accordance with network structure,

required safety level and available compute resources.

Keywords: Information security, Security system, Adaptive security, Multi-agent systems
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ABOUT DESTRUCTION OF BODIES OF COMPLEX MIXTURE

Rudnev S.D.}, Grachev A.V.2, Popova E.A.30
1.2.3 Kemerovo Institute of Food Science and Technology
Russia

Abstract
Application of Griffithdéds theory to process of overcoming of dur
tissue from positions of formation of a new surface is proved. Models of process of overcoming of
durability of adhesion at interaction of elastic and elastoplastic materials are analyzed. The expressions,
allowing simplifying theoretical problem of determination of specific superficial energy at adhesive
interaction of condensed bodies are made.
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ASSESSMENT OF TOXIC CONSEQUENCES FIRES, AT IGNITION
OF THE NONMETALLIC SHIP-BUILDING MATERIALS

Savchuk O.N.%, Egorov P.A.20
1.2 saint-Petersburg University of State Fire Service of EMERCOM of Russia
Russia

Abstract
The analysis of fire danger of various materials is presented in article, as major factor limiting introduction
of polymeric materials in shipbuilding.

Keywords: fire danger, shipbuilding, dangerous chemicals.

Since ancient times of court were under construction only of a tree and were set in motion by
oars or sails. In parallel to development of the machine drive there was a transition from a wooden vessel
to the steel. The major task at a choice of a form of constructive elements of the case of a vessel, put
ensuring sufficient durability with a small weight. Steel, steel molding, tree was applied to production of
details of the case and recently - easy alloys and plastic.

Plastic thanks to the qualities partially forced out other materials (steel, easy alloys and a tree).
From fiberglass-reinforced polyester pitch which on durability doesn't concede to aluminum, small vessels
(fishing and sports, lifeboats) are made.

Creating comfortable conditions for activity of people during the swimming and transportation of
goods on vessels. Much attention is paid to works on rigging of ship rooms, isolation installation,
installation of doors and glasses of windows, obreshetnik and frameworks, sewing and finishing, drawing
deck coverings. When rigging ship rooms the various materials, differing are applied by a chemical
composition, physicomechanical and heatphysical properties, ways of receiving and appointment.

Materials applied at rigging, without being in usual service conditions toxic, at ignition allocate
harmful substances (phosgene, the chloride and cyanic hydrogen, the chlorinated and aromatic
hydrocarbons, etc.), including AXOB [1] relating to substances of mainly suffocating, all-poisonous and
neurotropny action with concentration life-threatening not only crew of a vessel, but also passengers.

In an emergency (fire, a fire) polymeric ship-building materials are sources of allocation of highly
toxic products of their thermooxidizing destruction which structure depends on element structure and
features Is j to d3ts qzofyme&ic composition [2].

Besides, danger of toxic influence is constituted by fire-extinguishing gases and the aerosols
applied to volume fire extinguishing [3]. They are used for fire-prevention protection of modern vessels of
air and sea transport, military equipment and other objects. Toxic danger of these gases and aerosols in
the conditions of fire extinguishing depends on physical and chemical properties and biological activity,
their quantity, time of contact with a flame or heated surfaces, duration of impact on the person.

Therefore one of the major factors, introduction of polymeric materials in shipbuilding, their fire
danger has to be limiting. Fire danger of nonmetallic materials and products from them is defined by the
following characteristics:

- combustibility (ability of a material to light up, support and extend burning process);

- smoke emission when burning and flame influence;

- toxicity of products of burning and pyrolysis;

- fire resistance of a design (ability to keep physicomechanical and functional properties of a
product at flame influence) [4].

At the organization of works on elimination of a fire and its consequences it is necessary to
estimate possibility of formation of chemically dangerous substances and on this basis to take necessary
measures for protection of crew, passengers of a vessel and the employees of fire protection who are
taking part in elimination of consequences of a fire.

The problem of an assessment of toxic consequences of fires on the vessels containing
nonmetallic materials at which ignition dangerous chemicals are formed, is difficult in view of several
main reasons:

0 Savchuk O.N., Egorov P.A., 2013
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- heterogeneity of design features;

- the high variability of emergencies caused by a variety of materials at which ignition dangerous
chemicals both their physical and chemical and toxicological characteristics are formed;

- variability of weather conditions in time and after accident.

In this regard the problem on allocation and classification of such materials at which ignition the
dangerous chemicals, constituting danger not only to crew, but also passengers, and also development
of a technique of forecasting of consequences of such accidents both with program realization on the
COMPUTER, and with use of the simplified express technique [5] are formed is actual.

On the basis of a created technique of identification of consequences of toxic infection of air at
fires on vessels containing nonmetallic materials at which ignition formation of dangerous chemicals is
possible, there will be an opportunity to estimate risks of toxic defeat and to make the corresponding
recommendations about prevention of fires and decrease in risks of chemical danger to crew and
passengers of a vessel. The technique can be used by Federal Service for the Oversight of Consumer
Protection and Welfare, the Russian sea register of navigation at a choice of the polymeric ship-building
materials which are meeting the requirements of safety, and also for planning of actions on prevention or
elimination of consequences of accidents on vessels containing nonmetallic materials at which ignition
dangerous chemicals are formed.
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MODELING OF THE PROCESS CONSTRAINED SEDIMENTATION FILLER
PARTICLES IN DEVELOPING POLYMER FUNCTIONALLY GRADED
COATINGS BUILDING STRUCTURES

Selyaev V.P.%, Sokolova U.A.2, Nizina T.A.3, Nizin D.R.4, Lankina U.A.50
1.2.3,4,5 N P. Ogarev Mordovia State University
Russia

Abstract
It is presented the theoretical basis for the creation of functionally gradient materials based on polymer
binders. An algorithm and software package for modeling constrained sedimentation of polydisperse
suspension in the process of curing of polymer systems, depending on the size and density of the filler
particles, the degree of filling and binder viscosity were developed.

Keywords: functionally graded coatings, software system, the mechanics of continuum multirate,
modeling, constrained sedimentation, filling.
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