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SYNTHESIS OF CONJUGATED SULFONAMIDES AND THEIR
HETEROCYCLIC DERIVATIVES

Abstract: Ethoxymethylene malonodinitrile was found to be an active reagent in the synthesis of N-2,2-
dicyanoethylene sulfonamides. In the obtained compounds, the nitrile groups had different spatial arrangements,
and, therefore, upon their interaction with hydrogen sulfide, even in the cold, only one nitrile group transformed
into the thioacetamide group. The interaction between the sulfonamides and hydrazine and hydroxylamine
produced pyrazoline- and oxazoline derivatives of sulfonamides. Upon reaction with arylsulfonyl guanidine,
ethoxymethylene malonodinitrile easily underwent heterocyclization with a high yield of N-3-amino-4-Z-R-
arylsulfonyl pyrimidines.
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1. INTRODUCTION fragments. For instance, the synthesis of
sulfonamides containing a thiazolidine group
involves the production of an active form of the
compound through the reaction of arylsulfanyl
hydrazine with aldehydes [1, P.627]. It was found
that nucleophilic 5-endo-trig cyclization of N-
homoallyl sulfonamides is a simple way of
construction of pyrrolidine cycles [2, P.2693 ).

A reaction between sulfonamides with an acyl

The presence of heterocyclic units in
sulfonamides broadens their spectrum of activity
against pathogenic microorganisms. The emergence
of drug-resistant strains of  microorganisms
necessitates the development of novel sulfonamide
compounds with specific antimicrobial properties.

The synthesis of hetaryl sulfonamides involves

their activation with functionally substituted group and aromatic aldehydes was used to obtain
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chalcones which appeared to be active synthons for
heterocyclic compounds [3, P.475]. Upon reaction
with malononitrile, hydrazine, hydroxylamine and
urea in the presence of AcONH., they produce,
respectively, pyridine, pyrazole, isoxazole and
piperidine  derivatives. Reactions  between
arensulfonyl imines and N,N-dinucleophiles result in
the  production of various  N-sulfonylized
heterocycles [4, P.2171].

2-Phenyl quinoxaline was synthesized by using
as synthonsl-functionally substituted N-(2-phenyl-
2,2-dichlorethyl)arensulfonamides ~ which  form
heterocycles  with  ortho-phenylenediamine  [5,
P.470].

The synthesis of synthons for construction of
various heterocyclic compounds was extensively
described in [6]. There is a vast amount of
information on synthesis of bipolar synthons and
their heterocyclization available elsewhere.

Ethoxymethylene malonodinitrile (EMMD) is a
promising agent for production of bipolar conjugated
sulfonamides. Even though EMMD and its
properties were investigated in the past [7, P.4889],
its use as an alkylating agent was described relatively
recently [8, P.92].

2. EXPERIMENTAL

Infrared spectra of the synthesized compounds
were obtained on Nicolet iS10 spectrophotometer.

NMR spectra were recorded on Varian T-60,
Tesla-477 and Bruker-250 operating at 60, 80 and
250 mHz frequency, respectively.

Synthesis  of  N-(2,2-Dicyanoethynyl)aryl
sulfonamides I(a-d).

General  procedure:  0.05 moles  of
arylsulfonamide I(a-c) were dissolved in 50 ml of
absolute ethanol; 0.06 moles of NaOH or KOH were
added; the mixture was boiled for 30 min and then
cooled, after which 0.05 moles of ethoxymethylene
malonodinitrile were added. The mixture was boiled
for 1.5-2 hours and then evaporated until its amount
was reduced by half. After cooling and filtration of
the sediment, the solution was recrystallized from a
mixture of benzene and ethanol.

Compound I(a). Upon recrystallization from
benzene, the yield was 11.8 g (87.3%). Melting
point: 280 °C dec.

Compound I(b). Yield: 11.3 g (83.8%).
Melting point: 268 °C dec. Found, %: N, 15.47.
C11HsN3sO,SNa. Calculated, %: N 15.81.

Compound I(c). Yield: 79.9%. Melting point:
268 °C dec. (from benzene). Found, %: C 59.72; H
4.26; N 12.19. CgH15N30-S. Calculated, %: C 61.15,
H 4.43, N 11.93.

Compound I(d) was obtained by the above-
described procedure with the only difference that the

target product was precipitated during the boiling. It
was then filtered, flushed out with water, dried, and
recrystallized from ethanol. Yield: 87.6 %. Melting
point: 151-152 °C. Found, %: C 59.6, H 3.09, N
12.16. C1H11N30,S. Calculated, %: C 59.07, H 3.41,
N 12.92.The infrared spectrum did not contain any
absorption bands for NH and OH groups, which
means that the obtained compound is a cyclic
product. The difference in the absorption bands of
the two nitrile groups (2210 u 2220 cm™) is an
indication of their different spatial arrangements.

Synthesis  of  N-2-Methoxyphenyl-N-2,2-
cyanothioacetamide methylene-4-methyl phenyl
sulfonamide (l1la) and -1-phenylsulfonyl-2-
(cyanothiocarbamoyl)methyl-1,3-benzoxazole
(1b).

Dry hydrogen sulfate was bubbled through the
solution of 50 g of compound I(c) or I(d) in ethyl
alcohol until a complete fall-out of the yellow
precipitate. The mixture was heated at 50-60 °C for
15 min and then cooled. The precipitate was filtered
and recrystallized from ethanol.

Compound 11(a). Yield: 81.6%. Melting point:
204-206 °C. Found, %: C 53.28, H 4.01, N 11.81, S
18.12. CigH17N303S,. Calculated, %: C 53.47, H
3.65, N 11.69, S 17.84.

Compound I1(a). Yield: 81.6%. Melting point:
204-206 °C. Found, %: C 53.28, H 4.01, N 11.81, S
18.12. CigH17N303S,. Calculated, %: C 53.47, H
3.65, N 11.69, S 17.84.

Compound I1(b). Yield: 85.8%. Melting point:
196-198 °C. Found, %: C 56.22, H 4.73, N 11.41, S
16.23. C16H13N3053S. Calculated, %: C 55.80, H 4.42,
N 10.84, S 16.55. NMR spectrum H, CDCls, §. ppm:
2.15 s (NH), 7.95 m (2H, CH — CH), 7.22 — 7.65
(5H, CeHs), 7.65 — 7.8 (4H, CsHa).

Synthesis of 4-Amino-2-aryl sulfamide-5-
cyano pyrimidines (I11a-b).

0.01 moles of aryl sulfonyl guanidine were
dissolved in 30 ml of absolute ethanol. 1 ml of
morpholine and 0.01 moles of ethoxymethylene
malonodinitrile were added to the solution. The
mixture was boiled for 30-35 min, cooled, and
neutralized by adding ice-cold acetic acid. The
precipitated crystals were collected by filtration,
flushed with water and recrystallized from ethanol

Compound Il1(a). Yield: 74.9%. Melting
point: 208-210 °C. Found, %: C 49.59, H 4.11, N
24.05, S 11.65. C11HgN30,S. Calculated, %: C 49.77,
H 3.83, N 24.29, S 11.07. NMR spectrum *H,
DMSO, 3. ppm: 6.1 s (NH), 8.3 m (NH), 7.1 — 7.8
(SH, CsHs).

Compound 111(b). Yield: 70.1 %. Melting
point: 188-190 °C. Found, %: C 49.69, H 3.71, N
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24.43. CpH1iNsO,S. Calculated, %: C 49.82, H
3.83, N 24.21.

Synthesis of 3-Amino-4-cyano-5-N-
(arylsulfonamide)-1,2-pyrazolines  (IVa-b) and
oxazoline (IVc).

25 mmoles of compound I(a) or I(b) and 30
mmoles of hydrazine hydrate and hydroxylamine
were dissolved in 50 ml of ethanol. 3 ml of 5 N
NaOH were added to the reaction mixture, which
was then boiled for 40-50 min and cooled. The
precipitated crystals were collected by filtration,
flushed with water and recrystallized from ethanol.

Compound 1V(a). Yield: 52.8 %. Melting
point: 225-226 °C. Found, %: C 45.82, H 4.31, N
26.98. CioH10NsO.S. Calculated, %: C 45.49, H
3.81, N 26.58.

Oy engc
>‘( CN

Compound 1V(b). Yield: 67.8 %. Melting
point: 272.5-273.5 °C. Found, %: C 47.69, H 4.81, N
24.04. Cy1H12Ns0,S. Calculated, %: C 47.42, H
4.34, N 25.24.

Compound IV(c). Yield: 55.1 %. Melting
point: 271.5-272.5 °C. Found, %: C 47.29, H 4.61, N
20.88. Ci1H11N4O,S. Calculated, %: C 47.09, H
4.31, N 20.06. NMR spectrum 'H, CDCls, 8. ppm:
2.315 (3H, CHs), 34 s (2H, NH), 6.7 d (NH
oxazoline), 7.55 d (2H arom.),7.7 d (2Hg, arom.).

3. RESULTS AND DISCUSSION
Our study shows that this compound appears to

be an active N-alkylation reagent for sulfonamide
compounds under mild conditions:

-CHOH Q_SON <

R=H X=K (a); R=—CH,, X=K (b) ; R=—CH,, x:CH3O—©(C)
—

Scheme 1

The  reaction  between EMMD  and
benzenesulfo-N-(2-oxyfenyl)amide has some

peculiarities.  First, there occurs a condensation
reaction, which is then followed by cyclization:

_OH _0 CN
+ C,H.O /CN >—<
~NH > - C,H.OH ~ N CN
SO,Ph £ozph I (d)
Scheme 2

The mass spectrum of compound 1(d) shows
that one of the main directions of disintegration of
the molecular ion is due to characteristic breakdown
of a malonodinitrile group as evidenced by the peak
at m/z 259.

The infrared spectra of compounds 1(a-d) show
a difference in the absorption bands of two nitrile

groups (2210 and 2220 cmt), which proves that they
have different spatial arrangements. This s
apparently due to the influence of the sulfonamide
group on the closest nitrile group. Therefore, upon
the interaction of compounds I(c) and I(d) with
hydrogen sulfate, even in the cold, only one nitrile
group is transformed into the thioacetamide group:
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CH, CH,
~N :CN I q CN
| CN |N¥
SO,Tol- 1,4 + HZS SO,Tol-1.4 |C - NH,
4 Il (a)
SN CN ’ N C - NH,
5 oen L
O,Ph SO,Ph Il (b)

Scheme 3

EMMD and its derivatives easily bind with
guanidine sulfonamides and form pyrimidine

sulfonamides in 75-80% vyield:

NH N="
C,H,0~,_"CN
R/Q—sozrw 4 s o= T R—@sozNH—Q }CN
NH N
H

R=H(a); —CH,(b)

Scheme 4

Pyrazolederivatives of sulfamides have a high
antimicrobial activity [9, P.159]. They can be used as
anti-inflammatory, as well as analgesic drugs [10,
11]. Pyrazole containing N-acylsulfonamides
appeared to be strong EP-3 receptor antagonists (12).
Their scope mainly depends on the composition of

functional groups. Synthesis of such compounds is of
interest.

N-(2,2-Dicyanoethynyl)aryl sulfonamides I(a-b)
appeared to be effective synthons in the synthesis of
oxazoline- and pyrazoline sulfonamides in 55-60%
yield:

CN NH

2
X N L HN-Y 7=
R—@—SOZN <— — R—@—SOZNH— _NH
Y

CN

v

R=H, Y=-NH (a); R =- CH3 :Y=- NH(b), Y=0 (c); X=Na, K
Scheme 5

The compound (IVb) was studied for
antimicrobial activity. Results are given in the table
1.

Optimum concentration for suppression of
Staphylococus aureus is found to be 1 mol/l - min.
-10"%; Escherichia tuphi — 1,2 mol/l - min. 107
Penicillium — 2,9 mol/l - min. <1072,

The investigation showed that synthesized
dinitrilesulfamides are synthons for the synthesis of
biologically active heterocyclic compounds. These
compounds, like 1,3-dipolar, synchronously attach to
1,2- and 1,3-polarophiles without the isolation of
intermediates. Biological testing showed their high
antimicrobial properties.
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Table 1.
Bactericidal properties of 3-amino-4-cyano-5-(4-methylphenylsulfamido)-1,2-pyrazoline.
Concentration, Exposure Name of strain
% per minute | Staphylococus Escherichia Penicillium
tuphi
10 + + +
20 + +
0,01
30 + + +
40 + X —_
60 + X —
10 + - -
20 X - -
0,05
30 X — —
40 X — —
60 — — —
10 + X —
20 X - -
0,1
30 — — —
40 — — —
60 — — —
Standard: preparation in solution of 45% ethanol + + + +

«+» - Growth of microorganisms
«—» - Complete destruction of microorganisms
«X» - 30-40% destruction of microorganism
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RELATIONAL POLITICS IN PUBLIC ADMINISTRATION TETE-A-
TETE PUBLIC OPINION

Abstract: Public opinion is the complex of beliefs expressed by a significant number of persons on an issue of
public importance. A public opinion has an issue of national significance and a group of persons who are
concerned affected by the issue. The different views on the issue must be expressed and the size of the publics who
are interested in the issue must be big enough to attract attention. Public opinion is a collection of views held by
persons interested in the subject. Thus a person unaffected by or uninterested in an issue does not contribute to

public opinion on the subject.

Key words: public opinion, administration, belief, national issue, decision.

Language: English

Citation: Aranas AGL (2016) RELATIONAL POLITICS IN PUBLIC ADMINISTRATION TETE-A-TETE
PUBLIC OPINION. ISJ Theoretical & Applied Science, 06 (38): 6-9.
Soi: http://s-0-i.0rg/1.1/TAS-06-38-2  Doi: &os¥&f http://dx.doi.org/10.15863/TAS.2016.06.38.2

INTRODUCTION

“Service to citizens and to the public”. The
definition of the role of public administration,
government and self-government in the new political
and economic conditions has not attracted sufficient
attention. This is connected with the overall
ambiguity of the role of public and private sectors
and of the responsibility of the State for creating
conditions for their development [1]. So far, reform
documents only point out these problems at a general
level. There is little understanding of the fact that this
should be a principal conceptual change with
practical consequences for the definition of functions
and concrete tasks of public administration, the shape
of its institutions, the means for its activities and its
relations to citizens and to the public. The issue has
its political, economic and other dimensions, and it is
naturally determined by the Constitution and the
legal order.

What has been made so far both at the
theoretical and practical level is not sufficient for the
transition from the system in which public
administration was understood primarily as a tool of
power of the Party and State, to targeted and
consistent implementation of the contemporary
concept of democratic public administration[2].

Modern  democracies  understand  public
administration primarily as service to citizens and to
the public. Such understanding of the basic role of

public administration is the foundation from which
its principles (such as transparency, publicity,
accountability, public control of administration),
forms and methods of activities, requirements for
professional and impartial performance etc. are
derived.

The focus of public administration lies in
providing public services. In addition to traditional
services (municipal, health care, school, transport
services etc.), they also include some "classical"
administration activities in advanced countries, such
as issuing licenses, permits, documents, certificates,
providing information etc. A number of these
activities are no longer viewed as an exclusive
domain of the State. Our new experience shows that
many operational tasks, professional decision-
making, execution of supervision, testing etc. can be
decentralized and transferred to self-government or
to private entities [3].

Shifts in this area have their limits, though.
Economic aspects cannot be the only guide (and,
moreover, it has been proved on many occasions
abroad that the exclusion of public tasks from the
responsibilities of public authorities did not bring
expected savings, however, it resulted in the erosion
of the values and principles upon which the provision
of public services was based).

It should also be stated clearly that stress on the
conception of public administration as service to the
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public does not mean, on the other hand, a denial of
the power, authoritative component of public
administration. This comprises tasks in the sphere of
security and internal order, regulation and
enforcement of the fulfilling of legal duties, the
application of administrative supervision tools, the
imposition and execution of sanctions within the
limits of administrative authority etc [4].

The material content and extent of public tasks
and public services depend on how the importance of
social automatisms and the extent of state
intervention is viewed at a specific period, how the
balance between the freedom of an individual and his
responsibility for himself on the one hand, and
solidary care of the human community for an
individual and responsibility for him on the other
hand operate. This is a matter of protection and
execution of interests and values recognized by the
decisive majority of citizens.

The basic characteristic of public administration
comprises the knowledge of heterogeneous and often
contradictory aims that it is obliged to defend. In the
present period of principal social changes and new
demands which must be secured despite limited
financial and human resources, public policy is
exposed much more to pressure to make responsible
selection of priority aims and to redefine tasks and
functions of public administration in accordance with
the aims. A permanent professional and political
dialogue is fundamental for the process of defining
these tasks and functions, leading to new economic,
legal and other solutions [5].

MATERIALS AND METHODS

This paper is an extensive analytical addendum
of the research data utilized in the unpublished
research entitled, “Efficient Public Service Delivery
Model for Government Offices”, at Cebu
Technological University bearing on alternative
decisions of the issues and challenges that confront
leaders in the actual practice of management. As
such, this up to-date research sought to untangle
administrative decisions on the merit of: Issues and
challenges cited in the unpublished research on
precedence is the need to provide alternative-
normative- prescriptive political decision(s) to effect
leadership in administration; and Per provision of
alternative-normative-prescriptive political
decision(s) is a need to derive or untie discernment as
part of leadership in administration, towards
sustainability in any form or its opposite.

RESEARCH METHODOLOGY

This study is an arm-chair research which uses
the alternative normative- prescriptive political
approach téte-a-téte the published research entitled,
“Efficient Public Service Delivery Model for
Government Offices”, at Cebu Technological
University. Issues and challenges elicited from the

informants from the aforementioned were extracted
and further analyzed arriving at possible alternative
decision(s) for leaders to undertake to derive or untie
inherent element of leadership in administration.

RESULTS AND DISCUSSION

The changing role of public administration.
Some aspects of contemporary public administration
would appear similar to someone working in
government decades earlier, while other aspects have
been undergoing fundamental transformation. While
the changes are numerous, there are two that deserve
highlighting.

The first, as alluded to previously, is the
increasing emphasis on the role of the public
administrator as a manager, and the need to apply the
managerial tools familiar in the private sector. This
drive toward generic management has almost
certainly enhanced the efficiency and perhaps the
effectiveness of the public sector, but its critics argue
that it has also undervalued the peculiarly public
nature of management in government, and the need
to think about public sector values other than sheer
economic efficiency [6].

A second major change in public administration
has been the increasing linkage of state and society in
the delivery of public services. Government is no
longer an autonomous actor in implementing its
policies but often depends upon the private sector
and/or the third sector to accomplish its ends. This
linkage of state and society may enhance the
effectiveness and the legitimacy of government but it
also presents government with problems of
accountability and control. Blending state and society
means that public administrators must become more
adept at bargaining and governing through
instruments such as contracts, rather than depending
upon direct authority to achieve the ends of
government.

Bureaucracy is now less centralized and less
hierarchical than ever in its recent history. The
degree of centralization of the bureaucracy and of
government policy has varied by country, but in
almost all there is less power now vested in the
center than in the past. Just as working with civil
society may require a different set of skills than
governing alone, so too will working more closely
with subnational governments, or with quasi
autonomous organizations that are nominally
connected to ministerial authority but which may be
designed to act more on their own [7].

Orientation to securing public interests as the
starting point.
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Assume that the functions and tasks of public
administration can and must be derived from
identified and recognized public interests since
securing them is the reason of its very existence. The
way in which general or public interests are accepted
and satisfied is a cross-section of historical traditions,
the concrete development stage of the respective
society, the existing institutional framework of public
administration as well as the enforced political
emphasis.

The orientation of public administration
towards securing public interests can be understood
as its direction towards the solution of concrete
problems of individual citizens and population
groups and towards securing the functioning of the
society as a whole. In this respect, public
administration is interconnected with public policy,
the aim of which is to identify, express and recognize
public interests and to choose adequate means of
satisfying them. Of course, the process of
identifying, recognizing and satisfying public
interests is always influenced by politically and
ideologically affected interpretation. Identified and
recognized public interests can become a good basis
for differentiating the functions of public
administration. In this direction, significant changes
took place after 1989 especially in connection with
the economic reform, political democratization and
with the protection of basic human rights and
freedoms [8].

Functions of public administration.

Public administration and the whole public
sector are going through a radical change of their
position in relation to economy while the elimination
of ineffective and bureaucratically burdensome
methods of direct interventions in the economic
sphere from the totalitarian era does not mean any
liquidation of the economic regulatory function of
the State and the related tasks of public
administration.

The principal changes result from the changing
internal and external conditions of the development
and functioning of economy, primarily from the
needs to complete the market transformation of
economy and from the international process of
globalization ~ of  economic  relations. The
consequence of this is the need to increase the
potential and effectiveness of the State and public
administration in respect of the implementation,
promotion of a rational development of economic
proportions through macro-regulation, control of the
privatization process of state-owned enterprises and
public services, securing free competition and
transparency in its implementation, securing an
effective exercise of ownership rights of the State

and other public entities, support of the private
sector, especially of small and medium-sized
enterprises, the development of effective cooperative
relations between the public and private sectors,
drafting and implementing effective sectoral policies,
especially securing internal and external security,
regional policy, transport policy, information and
communication  policy, environmental policy,
education policy, social policy, employment policy
and health care policy [9].

A well-functioning public administration and
public sector provide conditions for the prosperity of
private enterprise by creating an optimum and
rational infrastructure by means of modernizing
communication networks, systems of information
services for citizens and businesses, through
providing professional assistance to territorial self-
government authorities, through support to
investments in public interest etc.

It requires an increased quality and capacity of
public administration in the sphere of regulation and
control of the compliance with conditions and rules
of the market environment, particularly the
conditions of free competition and the elimination of
monopolies, securing the quality, technological level,
products free from health damaging defects and
consumer protection. An important role of public
administration lies in restricting "grey" economy, in
securing proper tax collection, in discerning and
preventing economic crime. In connection with the
discharge of these and other tasks, public
administration is in charge of public funds
management (collected from tax-payers in the form
of taxes, charges and other public dues under the law
and simultaneously used in their general interest),
and the state-owned movable and immovable
property which, after all, should also serve all
citizens. The financial area is remembered in the
Constitution at least in the provisions on the state
budget, the final state account and on an audit carried
out by the Supreme Audit Office; the regulation of
the "details™ - which can be, however, of far-reaching
importance - is implied in ordinary laws [10].

The general legislation on the management of
national property from the period before 1990, which
is a residue of the previous regime, is still in force,
leaving the management of state-owned property
practically in the hands of the Executive. Neither any
law has been adopted in accordance with Article 11
of the Charter to stipulate which property necessary
for securing the needs of the whole society, for the
development of the national economy and for public
interest may be owned by the State, a municipality or
certain legal entities, nor any legal regulation of the
management of state property has been passed which
would, among other things, regulate the relationships
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between the legislative and the executive power in
this respect so that every significant case of the
disposal of state-owned property could be in
accordance with the law [11].

Thus a modern, rationally and effectively
functioning public administration is a substantial and
irreplaceable prerequisite for the economic growth.

Another  significant  function of public
administration is to secure and strengthen democratic
institutions and mechanisms. Two main directions of
the development of political democracy can be
mentioned here: a) towards the strengthening of
institutions and mechanisms of representative
democracy, and also b) towards the development of
institutions and mechanisms of participative
democracy, i.e. direct participation of citizens and
their organizations in the management and
administration of the State [12].

The concept of administration as a tool of
power still survives in a general understanding
surviving from the authoritarian regime, which has
maintained, on the one hand, the negative attitude of
the population to public administration and, on the
other hand, distorted ideas and stereotypes in the
behavior and actions of a number of politicians and
officials. Now it is primarily a matter of exercising a
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1. INTRODUCTION

Currently, along with the traditional electret
formation technologies, technologically
unsophisticated and non-energy-intensive methods
have been developed for polymer materials
polarization by their heat treatment in contact with
metals. These methods allow to combine the product
forming operations and electric polarization of
polymer matrix in one technological process, thus
increasing the performance characteristics of the
products made of structural polymers [1].

Metal-polymer electrets (MPE) are a specific
type of electrets formed in the process of polymer
films contact with a pair of short-circuited electrodes
made of dissimilar metals. When "electrodel—
polymer—electrode2” sandwich is heated to the
polymer vyield (or melting) temperature, thermally
stimulated current (which density amounts to units-
tens pA/cm?) is induced in the external circuit
connecting the electrodes. MPE are known for
specific mechanism of their structure formation
consisting in metal ions diffusion into the polymer
matrix in viscous-flow state, their subsequent
neutralization and coagulation of the formed atoms
as clusters [2].

Phenomenological description of the electret
effect is based on the results of fundamental
researches conducted by the founders of the modern
electret theory B. Gross, G.M. Sessler, J. van
Turnhout, A.N. Gubkin, B.l. Sazhin, G.A.
Luscheikin et al. [3-6]. The limited possibilities of
the classical electrodynamics apparatus used for
description of the charge transfer processes in
polymer dielectrics is one of the main reasons for the
lack of correct theoretical model of the electret state
formation in polymers.

The relation between the dielectric conductivity
and its microstructure predetermines availability of
quantum mechanisms affecting the charge transfer
processes and formation of electret states in the
dielectric [7]. Multi-particle nature of such system
complicates quantum-mechanical computations, thus,
causing to remain at the level of qualitative
description of the process of electret states
occurrence.

A new approach applied by us in development
of MPE model consists in presenting the process of
metal transition from an electrode to polymer film as
macroscopic quantum effect [8] which equation
explicitly includes the Planck’s constant. The article
addresses the possibility of building a quantum
model of MPE electret state which basic provisions
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can be applied to the processes of formation of
practically all types of electrets.

2. EXCITON WAVE FUNCTION

In the first approximation, a metal surface can
be represented as the ordered collection of positive
ions that create their own negative image (polarized

_q @i—

-0

a)

negative) in the polymer that comes into contact with
it (Fig. 1.1, a). Polarized "reflection" of the metal ion
in the polymer matrix can be considered as a
quasiparticle with a negative charge that is equal in
absolute value to the metal ion charge and effective
mass equaling to the mass of such ion [9, 10].

+ % - r
&)

by 4

Figure 1 — Formation of charge states when a metal ion is transferred to the dielectric.

If the time period for metal ion transfer to the
dielectric is less than the relaxation time, image 1, a
is transformed as shown in Fig. 1, b. In other words,
a negatively charged hole appears at the site of the
metal ion and creates the already positively charged
"reflection”. From the standpoint of the quantum
theory of solids, such system can be regarded as a
bound dipole, or exciton, and the system transition
from state (1, @) into state (1, b) can be interpreted as

sequence of two turns of exciton by angle (p:ﬁ
2

[11].

Assuming that exciton of 1, a type is described
by wave function w,, then wave function y, which
describes the exciton after angular movement can be
obtained from the unitary transformation as [11]:

~2(nm)

v, =UTy,=e "y, ©)

where U is the unitary operator, ¢ is the exciton
turn angle, % is the Planck’s constant, M is the
intrinsic angular momentum (spin), n is the normal to
the surface. Absolute value of angular momentum M
is related to Pauli spin matrix o as ,, _ oh [12].

2

Equation (1) can be re-written as follows:

Wy = {cos{%(na)} —isin [%(na)}}y/a :

Since the substance particles are predominantly
fermions, then no = 1 [10] for them, so:

w, :{cosg—isin %}V/a' )

The statement of the problem permits us to
restrict ourselves to just the real part of the
proportion (2):

Rey, = (:os%:,z/a : ®)

Then the first and second turns of exciton by 90
degrees shall be described by wave functions as:

, V4 1
Wy =C0S—-¥/, =$l/la’

4 )

=cosZy! = L
W 1 W > Va-
Let us assume that wave functions ., and y, are

plane  waves", i.e. %:aexp(_lwhatj and

'Wbtj, where W, and W, are
fi

energies of the plane waves. If their amplitude vales
are equal (a = b), and taking into account (4) we

obtain: ZeXp(_WV_Jj:exp(_WV_JJ. Taking the
h h

logarithm of the reduced equation brings us to:
Wa:Wb+i?In2- Since In2 = 0.7, the resultant

equation will be as follows:

W, —W, = O,7i?. )

Equation (5) allows to consider the value (7; h

as excitation V, and since the energy is a real value, it
is possible to take instead of ;) only the ImV, i.e.
"t

07D. From the mathematical point of view,
"t

transition to only real component in the right-hand
part of equation (5) is not quite correct, but in view
of the laws of physics it might be considered as a part
of the underexponential equation corresponding to
the plane waves energy.

The energy of the exciton charges interaction is
determined by the known formula [13]:

W:_aeanZ(e—l)Z, (6)

x4 &+2

where o and ¢ are the dielectric susceptibility and
dielectric permittivity of the medium respectively, e
is the electron charge, n is the particles
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concentration, Q is the volume taken by them, x is
the distance between charges.

In accordance with the basic provisions of the
guantum theory of solids, particles concentration n,
as well as the probability density, can be presented as
the squared absolute value of the wave function 2
[14]. Indeed, the wave function or the wave vector
(a.k.a. vector of state), in its broadest sense,
characterizes a certain information field which
comprehensively determines the physical system.
Probability interpretation of the wave function was
proposed by M. Born and does not exhaust its
complete physical meaning. In the Sommerfeld
quantum theory of metals (see, e.g., [15]) the wave
function describes the particles density as well (i.e.
their quantity or concentration). Besides, this concept
does not contradict the Born’s interpretation, since if
the state is more probable, then, naturally, there are
more particles in it.

Then, we can write the following expression for
interaction energies:

202 _1)\?
W = —a el//Q[g 1J’

‘ xt \e+2 ©)
22
20 (-1
Wb:_ DA ( J
X e+2

By substituting the values of physical quantities
from equations (4) and (7) into expression (5) and by
taking simple transformations, we obtain:

2202
W, -w, = 3w, = 38V (‘9 1] _07% @
4 4 X £+2 t

(according to (5)).

As it has been shown in [16], electrical
conductivity of polymers in contact with metals is
determined by disintegration energy Wy of ionized
molecules that characterizes the accumulation depth
of the structural defects which may function as
electron traps:

_— p(Y(lTj ©)

where vyo is the constant temperature-independent
multiplier, k is the Boltzmann constant, 7T is
temperature.

The value of time interval t in formula (5) is
close to the value of relaxation time z = gy, where vy is
the conductivity of the medium. Let's substitute time
t with relaxation time 7 in equation (8), and the
exponent from formula (9) with the Maclaurin series.

Then:
2
x'\e-1 € 2kT (10)
15(e+2 W
1——4 |
Vo= (s 1)(( Zkrj

where x' = ax.

The form of expressions for wave functions
describing the exciton rotation (Fig. 1) corresponds
to spherical waves which can be interpreted as
occurrence  of excitations of the internal
electromagnetic fields in the exciton system
associated with the relaxation processes of
polarization charges redistribution. The basis for
these processes is the principle of "energy
expediency" which is implemented in a specific way
on each occasion. In our case, it is realized as the
potential equalization inside the dielectric material
caused by the charge transfer described by the
continuity equation:

on . .
— +div j=0, 11
o J (11)

where j is the charge flow which can be expressed
via wave functions [11]:
i oyt .oy, (12)
1= ( x ax’]

where m is the effective mass of the charged particles
system, " is the conjugate value of the wave
function.

Description of such processes requires
introduction of certain assumptions on time
dependencies that are implicitly available in
equations (10) for the exciton wave functions. Since
all processes of the charge transfer and redistribution
in the system under study are limited by relaxation
time z, it is justifiable to introduce a corresponding
chronal characteristic by means of Dirac o-function
[14]:

W= Wic') e—iAé(t—r),
X (13)
l//* =‘//7cl)eiA5(t7¢).
X

where 4 is the a dimensional constant.

Substitution of ratios (13) into equation (12)
produces the following result:

jzﬂ(_“’_g%ﬂ’_?‘/’_’g):o (14)
2m X' X X' X

Then, in accordance with the continuity
equation (11) it turns out that ©n —o» and,

consequently, n = const, meaning that the number of
particles per unit volume of the dielectric phase
space is constant which is supported by the balance
between the particles inflow and outflow observed in
the charge transfer process.
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From the aforementioned, it follows that if real-
quantitative changes inside the phase space do not
exert any significant influence upon relaxation-
structural behavior of the components of "dielectric-
metal™ physical system, the need remains to examine
the chronal (temporal) relations between these
processes.

3. CHARGE TEXTURE

Temporal, as well as any other coordinate
transformations in quantum mechanics are defined
by unitary operators [11, 14]:

v (0)=U, (0w (0),
Ui(t)zexp(—%Hit],

where U(t) is the unitary time-shift operator, H; is the
Hamiltonian of a system with its own set of energy
values W;.

(15)

In accordance with the foregoing, when time
values match the relaxation time <z, dynamic
structures (excitations) associated with the flows of
charged particles, as well as the flows themselves,
disappear which means zeroing of their wave
functions:

v =Yoe " o,
X

or in accordance with equations (10):

Vo =30(8+ZJ\F=0’ (16)
X' x'le-1 )¢

or in accordance with equation (13):

W

f@//} A AT \//42\
e N

i @;/f’\@/w&i/,){
CEET

R \/[‘155/5%; ”7/?
@\ , @ - @ ) 2 .........

C) ‘ez Xz

exp(— %Wi (t+ 1')] —exp[-iAs(t-7)_ =0- (17)

The fulfillment of condition (16) is
implemented only in the case when ¢ = -2, which is
impossible for all known natural substances.
However, condition (17) is quite feasible, since the
huge negative value of the exponent index of about —
10% (which is obtained when the finite value is
divided by the Planck’s constant) can be regarded as
the "vanishing" of the given physical quantity to
zero, and the relaxation processes become dependent
only on the time parameter.

The obtained expressions for the wave function
(10) and (13) describing the event of charge transfer
from the metal to the dielectric have a form of
spherical wave which amplitude attenuates in time
(Fig. 2, a). Such wavefront may propagate for a
distance of not more than ¢z, where ¢ is the speed of
light. Since there are many waves of that kind, then,
as the result of merging of several wavefronts, areas
> are formed with higher values of the probability
density (wave functions) (Fig. 2, b). Owing to
spherical symmetry of the wave functions, areas X
produce the structures which form is close to
crystalline one (Fig. 2, ¢) and which are turned by 45
degrees relative to the initial position of the exciton
(Fig. 2, d). Such areas correspond to higher values of
charge densities, since high y? values are indicative
of high electron densities and, consequently, of
possibility to form strong bonding orbitals. In
relation to the internal volume of the solid body in
question, this is equivalent to establishment of strong
cohesive bonds and formation of any quasi-
crystalline, e.g. cluster, structure.

IINE] |

+

Figure 2 — Model of formation of the metal-polymer electret charge texture.

Noteworthy is a fact that "the turn angle" of
pseudocrystalline structure formed during the charge

transfer matches the turn angle of the wave vector
which can serve as proof of correctness of the
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proposed physical model. Arrangement of the pole
signs of the structure being formed (Fig. 2, d)
provide additional "stability" to the latter which

demonstrates that the given physical system is
capable of forming the electret states.

Figure 3— Morphology of Ni particles in the polymer (polyvinyl butyral) matrix.

Our previously obtained experimental results on
metal diffusion into the polymeric matrix during
metal-polymer electret formation [17] can evidence
as an indirect confirmation of the proposed model. It
was shown by electron microscopy that colloid metal
particles of dendritic and globular shape (of 2-5 um)
are forming in the near-electrode layer of the
polymeric matrix (Fig. 3). This enabled us to affirm
that metal may be in the polymer matrix in the form
of clusters forming a distinctive quasi-crystalline
structure.

CONCLUSION

A new approach was applied in development of
physical model of metal-polymer electret which
consists in presenting the process of metal transition
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When conducting any activities related to Government of Russia streamlined the routines for
objects of capital construction (construction and executing construction control [5].
assembly and repairs and restoration works), it is As for the monuments of history and culture,
very important to take care of work reliability [1] there is a special protective legislation in place in the
since life cycle of objects of capital construction may Russian Federation, namely the Federal Law “On the
be very long, and the results of construction and Objects of Cultural Heritage (Monuments of History
assembly and repairs and restoration works are and Culture) of the Peoples of the Russian
exploited for an extremely long time. To provide the Federation” [6]. Instead of a classification envisaging
needed quality of such works by contractors at new construction works, reconstruction and capital
construction sites, external supervision takes place to repairs adopted by the City Construction Code for
check that every norm and regulation envisaged for new developments, monuments of history and culture
any particular kind of work is followed [2]. When may undergo  capital  repairs,  restoration,
construction is carried out in state interests in the conservation, re-establishment and adjustment to
territory of the Russian Federation, the provisions on modern needs. Control over adherence to rules and
the customer representing the state, as approved by regulations on doing repairs and restoration works at
the Resolution of the State Committee of the Russian monuments of history and culture by contracting
Federation on Capital Construction and Utilities bodies is called “technical supervision” instead of
Complex (Gosstroy of Russia) of 08.06.2001, Ne58 “construction control”.
[3], defined technical supervision as controlling the Up till now no routines have been adopted that
quality of every construction, repairs, assembly and would stipulate executing technical supervision on
testing and launching operations executed by sites of cultural heritage. In November 2014 the TK
contractor at specific construction site and their 082 “Cultural Heritage” Standardization Technical
agreement with the design solutions adopted. The Committee headed by S.B. Kulakov, the Chief
City Construction Code of the Russian Federation Architect of FSUE “Central Scientific Restoration
[4], that came into force in 2006 introduced a new Design Workshops” has designed, and the Federal
concept of «construction control» instead of the term Agency on Technical Regulation and Metrology has
“technical supervision” used before. In 2010 the approved the national standard GOST R 56254-2014

“Technical Supervision on Sites of Cultural Heritage.
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Basic Provisions” [7]. However, upon the Federal
Law “On Technical Regulation” [8] coming into
force, various standards (GOSTSs, etc.) became the
documents of voluntary application, provided the
Government of Russia does not stipulate otherwise to
define them obligatory. The list of national standards
mandatory for use that came into force on July 01,
2015, provided the basis for adhering to stipulations
of the Federal Law “Technical Regulations on Safety
of Building and Structures” [9]. However that law
contains no references to GOST R 56254-2014.
Therefore, persons executing technical supervision
on sites of cultural heritage may refute using the said
national standard in their work, but follow their own
intra-company standards instead.

Experts point out the need to develop a non-
contradictory logical legislative system in the area of
technical regulation [10], where the issues of
preserving the monuments of history and culture
belong, including those of technical supervision
thereon.

Since protecting the monuments of history and
culture is one of the tasks following from stipulations
of the Constitution of Russia, we believe that
technical supervision routines should be uniform
over the whole of the Russian Federation; therefore
they should be set forth at the level of the
Government of the Russian Federation.

An important issue subject to regulation at the
level of the Government of the Russian Federation is
qualifying requirements that a person executing
technical supervision should meet. To pursue such
activities on historical and cultural sites the
performer should be licensed to preserve objects of
cultural heritage [11]. Technical supervision is not
identified as a type of activity needing a separate
license. We believe this is quite adequate. The task of
technical supervision consists in checking the proper
execution of various separate types of activity. If one
would try to separate technical supervision as a
specific type of activity subject to licensing, then one
would have to recognize that such a person would be
qualified enough to execute every type of licensed
activities belonging to it, which can hardly be the
case.

In our opinion a more logical approach would
give the right to control certain type of activity to a
person having a license to that activity him- or
herself. Actually we suggest charging a person fluent
in the controlled activities with executing such
technical control.

Surely, it shall not be one and the same person
at one and the same site both doing the works and
executing technical supervision over them.

GOST R 56254-2014 envisages that technical
supervision is executed by an entity licensed to draft
design documentation on conservation, repairs,
restoration, adjustment to modern needs and re-
establishment of objects of cultural heritage. In other

words, this concept suggests charging the design
body with the task of technical supervision. We
consider such an approach not to be founded too
well. It is not always that the design organization is
aware of fine details of certain kinds of restoration
works. That is why design and production works at
site of cultural heritage are always split apart. Design
works stand apart (including the development of
design documentation on conservation, repairs,
restoration, adjustment and re-establishment of items
of cultural heritage plus production of design
documentation on engineering reinforcement of
objects of cultural heritage, these two considered to
be two different types of activities). Production
works are still another set of activities (restoration
and re-establishment of external and internal painting
and artful decoration; restoration, conservation and
re-establishment of architectural and stucco decor;
repairs, restoration and re-establishment of roofing;
repairs,  restoration,  conservation and  re-
establishment of basements and foundations;
restoration, conservation and re-establishment of
woodcarving; restoration and re-establishment of
gilding; restoration and re-establishment of graphics,
etc., 29 types of works total).

Design author is entitled to execute author's
supervision of works conducted at construction site.
In case of monuments of history and culture that
becomes an author's obligation.

In case technical supervision would be the
responsibility of the same entity that does author's
supervision, the legislator would make no sense
specifying these two processes separate from each
other (“Works on preserving the object of cultural
heritage included in the registry or an object of
cultural heritage identified anew are conducted <...>
also provided that technical, author's supervision and
state supervision in the area of protecting objects of
cultural heritage are executed” [6, Article 45]). We
believe that since the Federal Law “On the Objects of
Cultural Heritage (Monuments of History and
Culture ) of the Peoples of the Russian Federation”
indicates author's supervision and technical
supervision as two independent  processes
implemented in the course of works on preserving
such monuments, that supervision should be
executed by different entities.

Charging the entity that drafted design
documentation with technical supervision does not
devoid the latter of an authority to control the course
of works. The right of project author to execute
author's supervision is secured in the code of
regulations “SP 11-110-99. Author's Supervision of
the Construction of Buildings and Structures” [12],
approved by the Resolution of Gosstroy of Russia of
June 10, 1999 (This is confirmed in the approved by
the Ministry of Capital Construction and Utilities of
the Russian Federation of February 19, 2016
rulebook SP 246.1325800.2016 “Regulation on the
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supervision of authors for construction of buildings

and structures”). Note that the author's and technical

supervision do not duplicate each other there:

e in the course of author's supervision the
agreement is checked of the actual works to
design (production) documentation;

e in the course of technical supervision the
agreement is checked of the actual works to
technical regulations, codes of rules and
technologies of restoration works.

Note too that the national standard GOST R
56200-2014 “Scientific Management and Author's
Supervision in the Course of Works on Sites of
Cultural  Heritage. Basic  Provisions”  [8],
recommended in 2012 by the letter of Deputy
Minister K.G. Cherepennikov, on the “Provision on
Scientific Management and Author's Supervision in
the Course of Repairs and Restoration Works on
Sites of Cultural Heritage (Monuments of History
and Culture). SRP-2007.1.1.” [13], approved by the
Federal Agency on Technical Regulation and
Metrology is only of recommending nature, as noted
before. Moreover, these were adopted by persons not
duly authorized. According to the provisions of Part
2, Article 1294 of the Civil Code of the Russian
Federation [14], routines for executing author's
control and author's supervision are stipulated by the
federal executive body on architecture and city
construction. That body is the Ministry of Capital
Construction and Utilities of the Russian Federation
(in 1999 such a body was Gosstroy of Russia), and
not the Ministry of Culture of the Russian Federation
and not the Federal Agency on Technical Regulation
and Metrology.

Since technical supervision on sites of cultural
heritage is similar in nature with capital construction
control, we assume that calculating customer
expenses on the execution of technical supervision
may be done using computational methodology

References:

1. lvanov AV (2013) Upravlenie kachestvom
produkcii stroitel'stva [The management of the
quality of the construction production] //
Fundamental'nye issledovanija. — 2013. —
Nel0-4. — pp.816-819. Available:
http://elibrary.ru/item.asp?id=20303148
(Accessed: 03.06.2016)

2. Chetverik NP (2011) Organizacija stroitel'nogo
kontrolja, kak sistemy bezopasnosti v
stroitel'stve  [Organization  of  building
supervision as a security system in

employed to retrieve customer's expenses on
construction control [5].

Organizational and technical issues of technical
supervision on sites of historical and cultural
monuments, such as documentation forms,
documentation running routines, etc. may be covered
by the Ministry of Culture as the federal body
treating the issues of preservation of objects of
cultural heritage. The Provisions on the Ministry of
Culture of the Russian Federation [15] authorizes the
Ministry with adopting restoration norms and
regulations (Clause 5.2.22) [16]. Therefore,
documents that accompany the execution of technical
supervision (logbook forms, prescripts, content of
reports) may be approved by the Ministry of Culture
within the scope of its authority and does not require
amending the Provisions on the Ministry or
allocating additional funding from the Federal
Budget.

Restoration works may be executed on site as a
stand-alone activity. In case the issue is capital
repairs of a building or adjustment of a building to
modern needs, construction and assembly works are
added to restoration proper. Controlling the adequacy
of the full set of works in that case belongs to the two
separate processes: technical supervision covers
repairs and restoration works while construction
control oversees construction and assembly works.

Persons executing construction control would
need to have their self-regulated organization
authorized to conduct construction control [17].
Those charged with technical supervision at
restoration sites would need no special authorizations
[18].

In case the legal act we propose is adopted at
the level of the Government of the Russian
Federation to regulate procedures of technical
supervision at restoration sites, it would permit
providing access to control activities to persons
qualified in restoration only, thus improving the
quality of restoration works.

construction] // Tehnologija i organizacija
stroitel'nogo proizvodstva. — 2011. — Nel(2) —
pp. 26-30. Available:
http://elibrary.ru/item.asp?id=15596500
(Accessed: 03.06.2016)

3. (2001) Ob utverzhdenii  Polozhenija o
zakazchike pri stroitel'stve dlja
gosudarstvennyh nuzhd na territorii Rossijskoj
Federacii. Postanovlenie Gosudarstvennogo
komiteta Rossijskoj Federacii po stroitel'stvu i
zhilishhno-kommunal’nomu kompleksu ot 08

ISPC Theory and Practice,
Lancaster, USA

18

§ THOMSON REUTERS

Indexed in Thomson Reuters



http://elibrary.ru/item.asp?id=20303148
http://elibrary.ru/item.asp?id=15596500

| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

Impact Factor: | G\ (australia) = 0564 | ESJI (KZ)  =1.042 | 1BI (India) = 4.260

L JIF = 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
{ PUHII (Russia) = 0.234 | PIF (India) =1.940

SJIF (Morocco) = 2.031

ijjunja 2001 goda Ne58 [On approval of the
customer in the construction for public use in
the Russian Federation. Resolution of the State
Committee of the Russian Federation for
Construction and Housing and Communal
Services of June 8, 2001 Ne58] // Vestnik
upravlenija  cenoobrazovanija i smetnogo
normirovanija v stroitel'stve i zhilishhno-
kommunal’nom komplekse. — 2001. — Ne2.

. (2005) Gradostroitel'nyj kodeks Rossijskoj
Federacii. Federal'nyj Zakon ot 29 dekabrja
2004 goda Nel90-FZ [Town Planning Code of
the Russian Federation. Federal Law of
December 29, 2004 Nel190-FZ] // Sobranie
zakonodatel'stva Rossijskoj Federacii. — 2005.
— Nel (chast' I). — pp.16.

. (2010) O porjadke provedenija stroitel'nogo
kontrolja  pri  osushhestvlenii  stroitel'stva,
rekonstrukcii i kapital'nogo remonta ob#ektov
kapital'nogo stroitel'stva. Postanovlenie
Pravitel'stva RF ot 21 ijunja 2010 goda Ne468
[On the procedure for carrying out construction
supervision during construction, reconstruction
and overhaul of capital construction. RF
Government Resolution dated June 21, 2010
Ned468] /I Sobranie zakonodatel'stva Rossijskoj
Federacii. — 2010. — Ne26. — pp.3365.

. (2002) Ob ob’cktah kul'turnogo nasledija
(pamjatnikah istorii i kul'tury) narodov
Rossijskoj Federacii. Federal'nyj Zakon ot 25
jjunja 2002 goda Ne73-FZ [On the objects of
cultural heritage (monuments of history and
culture) of the peoples of the Russian
Federation. Federal Law of June 25, 2002 Ne73-
FZ] /I Sobranie zakonodatel'stva Rossijskoj
Federacii. — 2002. — Ne26. — pp.2519.

. Polovtsev IN (2015) Sovershenstvovanie norm,
reglamentirujushhih dejatel'nost' po restavracii
ob#ektov kul'turnogo nasledija [Improvement
of the norms regulating activities for restoration
of objects of cultural heritage.] // Universum:
jekonomika i jurisprudencija. — 2015. — Ne 7
(18). — pp. 12. Auvailable:
http://elibrary.ru/item.asp?id=23661536
(Accessed: 03.06.2016)

. (2002) O  tehnicheskom  regulirovanii.
Federal'’nyj Zakon ot 27 dekabrja 2002 goda
Nel184-FZ [On technical regulation. Federal
Law of December 27, 2002 Nel84-FZ] /I
Sobranie zakonodatel'stva Rossijskoj Federacii.
— 2002. — No52 (chast' I). — pp.5140.

. (2015) Ob utverzhdenii perechnja nacional’nyh
standartov i svodov pravil (chastej takih
standartov i svodov pravil), v rezul'tate
primenenija kotoryh na objazatel'noj osnove
obespechivaetsja sobljudenie trebovanij
Federal'nogo zakona "Tehnicheskij reglament o
bezopasnosti zdanij i sooruzhenij".
Postanovlenie Pravitel'stva RF ot 26 dekabrja

2014 goda Nel521 [Approval of the list of
national standards and codes of practice (parts
of such standards and codes of practice), the
application of which is mandatory on the basis
of compliance with requirements of the Federal
Law "Technical regulation on safety of
buildings and structures." RF Government
Resolution dated December 26, 2014 Nel1521]//
Sobranie zakonodatel'stva Rossijskoj Federacii.
— 2015. — Ne 2. — pp.465.

10. Isakov VB (2011) Preemstvennost' pravovyh
norm v sfere tehnicheskogo regulirovanija
[Continuity of legal norms in the sphere of
technical regulation] // Juridicheskaja tehnika.
— 2011. — Ne 5. — pp. 184-191. Available:
http://elibrary.ru/item.asp?id=20300926
(Accessed: 03.06.2016)

11.(2012) O licenzirovanii  dejatel'nosti po
Sohraneniju ob’cktov kul'turnogo nasledija
(pamjatnikov istorii i kul'tury) narodov
Rossijskoj Federacii. Postanovlenie
Pravitel'stva RF ot 19 aprelja 2012 goda Ne349
[On licensing of the conservation of cultural
heritage (monuments of history and culture) of
the peoples of the Russian Federation. RF
Government Resolution of April 19, 2012
Ne349] /I Sobranie zakonodatel'stva Rossijskoj
Federacii. — 2012. — Ne 17. — pp.2018.

12.(1999) Ob odobrenii i vvode v dejstvie Svoda
pravil "Avtorskij nadzor za stroitel'stvom zdanij
i sooruzhenij. Postanovlenie Gosstroja RF ot 10
jjunja 1999 goda Ned44 [Approval and
commissioning of the Code "Supervision of
construction of buildings and constructions
Gosstroy Decree of the Russian Federation on
June 10, 1999 Ned44] /I Bjulleten' stroitel’'noj
tehniki. — 1999. — Ne7.

13.(2011) SRP 2007. Svod restavracionnyh pravil.
«Rekomendacii  po provedeniju nauchno-
issledovatel'skih, izyskatel'skih, proektnyh i
proizvodstvennyh rabot, napravlennyh na
sohranenie ob’ektov  kul'turnogo nasledija
(pamjatnikov istorii i kul'tury) narodov
Rossijskoj Federacii» [PSA 2007 Code of
restoration rules. "Recommendations for
conducting research, survey, design and
production of works aimed at the preservation
of cultural heritage (monuments of history and
culture) of the peoples of the Russian
Federation."]. — M.: GUP CNRPM, 2011. —
217 p.

14.(2006) Grazhdanskij  kodeks  Rossijskoj
Federacii (chast' chetvertaja). Federal'nyj Zakon
ot 18 dekabrja 2006 goda Ne230-FZ [The Civil
Code of the Russian Federation (Part Four).
Federal Law of December 18, 2006 Ne230-FZ]
/I Sobranie  zakonodatel'stva  Rossijskoj
Federacii. — 2006. — Ne52 (chast' I). —
pp.5496.

ISPC Theory and Practice,
Lancaster, USA

19

THOMSON REUTERS

Indexed in Thomson Reuters



http://elibrary.ru/item.asp?id=23661536
http://elibrary.ru/item.asp?id=20300926

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i

15.(2011) Ministerstve  kul'tury  Rossijskoj kapital'nogo stroitel'stva, kotorye okazyvajut

Federacii. Postanovlenie Pravitel'stva vlijanie na bezopasnost' ob’ektov kapital'nogo

16.

17.

Rossijskoj Federacii ot 20 ijulja 2011 goda
Ne590 [About Ministry of Culture of Russian
Federation. Russian Federation Government
Resolution dated July 20, 2011 No590] //
Sobranie zakonodatel'stva Rossijskoj Federacii.
— 2011, — Ne31. — pp.4758.

Polovtsev IN (2012) Russian Rules of
restoration. Obligatory or recommendatory
document? // European researcher. — 2012. —
Ne8-2  (27). — pp.1269-1271. Awvailable:

http://elibrary.ru/item.asp?id=17876713
(Accessed: 03.06.2016)

(2010) Ob utverzhdenii Perechnja vidov rabot
po inzhenernym izyskanijam, po podgotovke
proektnoj  dokumentacii, po stroitel'stvu,
rekonstrukeii, kapital'nomu remontu ob’ektov

18.

stroitel'stva. Prikaz Ministerstva regional'nogo
razvitija Rossijskoj Federacii ot 30 dekabrja
2009 goda Ne 624 [On approval of the List of
types of works related to engineering surveys,
preparation of project documentation for
construction, reconstruction, repair of capital
construction, which affect the security of capital
construction. Russian Federation Order of the
Ministry of Regional Development of 30
December 2009 Ne 624] // Rossijskaja gazeta.
— 26.04.2010. — Ne88.

(2015) Pis’'mo Ministerstva kul'tury Rossijskoj
Federacii ot 04.06.2015 No2380-12-07. [Letter
from the Russian Federation Ministry of
Culture on 04.06.2015 Ne2380-12-07]

ISPC Theory and Practice,
Lancaster, USA

20

THOMSON REUTERS

Indexed in Thomson Reuters



http://elibrary.ru/item.asp?id=17876713

[ ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829
| GIF (Australia) =0.564 |
{JIF =1.500 |

Impact Factor:

| SIS (USA) =0912 | ICV (Poland)  =6.630
| PHHIJ (Russia) =0.234 | PIF (India) =1.940
i ESJI (KZ) =1.042 = 4.260

| 1BI (India)
SJIF (Morocco) =2.031 |

SOl: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

Almir Anfirovich Miniakhmetov
Headmaster’s assistant, Teacher of
Physics, Computer Science and
Information Technologies

Askino Secondary School Nel,
Republic of Bashkortostan,
Russian Federation
minalmir@yandex.ru

p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2016 Issue: 6  Volume: 38

Published: 30.06.2016 http://T-Science.org

Albina Faritovna Malikhova

The 2nd years Student of the Faculty of Public
Management in the Social Sphere (Master Course),
The Bashkir Academy of State Management Service at
the Head of the Republic of Bashkortostan,

Russian Federation

albinainail2010@yandex.ru

SECTION 31. Economic research, finance,
innovation, and risk management.

THE STANDARD OF LIVING OF THE POPULATION IN THE RUSSIAN
FEDERATION AND ITS SOME GENERAL THEORETICAL ASPECTS
OF THE STUDY FOR THE 1ST QUARTER OF 2016

Abstract: The article deals with general theoretical approaches for determining the statistical characteristics
of the level and quality of life in the Russian Federation for the 1st quarter of 2016. There are given factors
significantly affecting the quality and standards of living of its citizens. Here is offered some quality of life
assessment for all regions of the country and are analyzed statistical standards of living represented by the Federal
State Statistics Service of the Russian Federation until March 2016. The article has the examples of the main
components of standards of living for the two groups of citizens. Income differentiation is showed as a
recommendation of one of the methods of characteristics of the standards of living. The index of income
concentration for the 1st quarter of 2016 was calculated and was made a comparison with 2015.

Key words: standard of living, the quality of life, wages, economics, consumer budget, statistics, income,
employment, unemployment, differentiation, Gini coefficient.

Language: Russian

Citation: Miniakhmetov AA, Malikhova AF (2016) THE STANDARD OF LIVING OF THE POPULATION
IN THE RUSSIAN FEDERATION AND ITS SOME GENERAL THEORETICAL ASPECTS OF THE STUDY
FOR THE 1ST QUARTER OF 2016. ISJ Theoretical & Applied Science, 06 (38): 21-25.

Soi: http://s-0-i.0rg/1.1/TAS-06-38-5  Doi: éos¥ef http://dx.doi.org/10.15863/TAS.2016.06.38.5

V]IK 332.12

HEKOTOPBIE OBIIETEOPETUYECKHUE ACIIEKTBI U3YYEHHUSA YPOBHSA )KN3HU HACEJIEHUA
POCCHUHCKOM ®EJEPAIIAU HA TIEPBBI KBAPTAJI 2016 TOJA

Annomayus: B cmamve paccmompenvi obwue meopemuyeckue nooxoovl ONpedeNeHuss CIAmuCmuYeckux
XapaKmepucmux ypoeHs. u Kawecmea dicushu Hacenenusi Poccutickoii @edepayuu no cocmosinuio Ha nepewviil
xeapman 2016 2o0a. [lpusedenvl haxmopul, cyujecmeeHHbM 06pa3oM GIUIOUWUE HA KAYECMBO U YPOBEHb JHCU3HU
epadicoan cmpanvl. Ilpednodicenvl HeKomopvle NOKA3amenu OYEHKU KAYecmeda HCU3HU O J0ObIX pecUuoHOo8
cmpanvl.  [Ipoananusuposanvl  cmamucmudeckue OAHHble VPOBHS  JiCUBHU — HACENeHUs, NpeoCmasieHHble
Dedepanvhotl cnyaucoou eocyoapcmaennol cmamucmuxu Poccutickotl @edepayuu niomv 0o mapma 2016 2o0a.
Iloxasanvl npumepvl OCHOBHLIX KOMNOHEHMO8 CMAHOAPMA VPOGHSL JiCUBHU OISl O8YX 2SPYNN  2PAdICOAH.
Pexomenoosan 00un u3z memooos Xapaxmepucmuku YPO8Hs JHCUsHu — oughgepenyuayus 00X0008 HACENEHUS.
Paccuuman unoexc konyenmpayuu 00x0008 Ha nepswviti keapman 2016 2o0a, nposedeno cpagnenue ¢ 2015 2odom.

Knrouesvie cnosa: yposenv JicCusHU, KAYeCcmeo JHCU3HU, 3apabomuas niama, SKOHOMUKA, NOMpPeOUmenbCKull
b1000i1cem, cmamucmuka, 00xo0bl, 3aHamocms, bespabomuya, oug@epenyuayus, Kosppuyuenm [ocunu.

CraTucTuueckre METObI [0 U3YUYEHUIO YPOBHS
Y KauyecTBa )XKM3HHU HacelleHus: pernoHoB Poccuiickoit
denepanuu ABISIOTCS OJHOW W3 Hamboyiee BaKHBIX

oTpacieil SKkoHOMHYecKoil crartucTHkd [1] kak
Hay4YHOW IUCLUIUIMHBI, TaK M BHJA MPAaKTHYECKOH
JEeSTeIbHOCTH CAaMHUX OPTraHOB TOCYJapCTBEHHOM
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CTaTUCTUKHU, KOTOpasi 3aHUMACTCI KOJINYECTBEHHOU MaTe€pUuaIbHbIX, COIIMAJIbHBIX, KYJIbTYPHBIX,
XapaKTEPUCTUKON MACCOBBIX SIBIEHUI M MPOLIECCOB MOpPAJBHBIX  LIEHHOCTEH, KOTOpbIE  IO3BOJISIIOT

SKOHOMUKHU.

C Jpyroil CTOPOHBI, OJHMUMM U3 MPOCTHIX
HoKazaTesen KOJIMYECTBEHHBIX U3MEHEHU N
SKOHOMMYECKHUX SBJICHUH, KaK IPOCTBIX PAHOHOB
pecnyOnuK, Tak M BeIyLIMX PEerHoHOB Poccuiickoit
®Depepanuy, OCTAIOTCSA INOKA3aTead AVMHAMUKHU LIEH,

o0bema MIPOMU3BEACHHOM TIPOTYKIUH
WHIUBHUIYaJIbHBIMH " YaCTHBIMH
NpEANPUHAMATEISAMY, YHCJIEHHOCTh  HACEJICHUS,

TPYAOBBIX PECYpPCOB, YPOBHS 0e3paOOTHIIBI, CTCIICHH
PaBHOMEPHOCTH pAacIpe/ie/iCHUsT 0X0M0B [2] w
JIpYruX NOKa3aTeseu.

OnmHako, HE Bce JaHHBIE HKOHOMHYECKOM
CTaTHCTHKH MOTYT IIO3BOJIUTH CHCTEMaTHYECKOE
KOJIMYECTBEHHOE OINMCAHUE BCEX OCHOBHBIX |
BEIYIIMX acleKTOB 3KOHOMHYECKOro Ipolecca,
3KOHOMHMKHU Poccuiickoit @deaepanuu B LIEJIOM.

KOHe‘IHO, BCC CTAaTUCTHUYCCKUEC IIOKa3aTCIu
HeO6XOI[I/IMLI U BaXHbI, IMPEKIAC BCCTO, OpraHaM
(I)ez(epanLHoro, O6J'IaCTHOl"O, MYHUIIUIIAJIBHOT'O

YIPaBICHUS U PEIICHHS BONPOCOB, CBA3AaHHBIX C
pEryInpoBaHNEM SKOHOMUKH PErHOHa U Pa3pabdOTKH
JanbHEHIINX  MEpCIEeKTHB €€  pa3BUTHUSI  Ha
ommkaiinree Oymymiee.

B cBM3u ¢ 9THM, ULenbi0 JaHHOH paboThI
SIBJISIETCS. O3HAKOMJICHUE C OOLIMMH TEOPETHYECKUMHU
MeTOJaMHU onpeneneHus HEKOTOPBIX
CTAaTUCTUYECKUX XapaKTePUCTUK YPOBHA IKU3HH
HaceseHus: Poccuiickoit @enepanuu 10 COCTOSHUIO
Ha TIepBBIH KBapTal (o Maprta mecsma) 2016 roma.

Cornacto [3], Te 10X0IbI HaceNeHNs, KOTOPHIC
obecrieuynBalOT JIMYHBIH  ypOBEHb MOTpeOIICHNS,
OTIpEZIEIAIONMM 00pa3oM BIMSIIOT Ha KadecTBO H
YPOBEHb XKH3HHU.

VYpoBeHb KHU3HU TPEJCTABIAET CO00H CTeneHb
YIIOBJIETBOPEHUS MOTPEOHOCTH Jtoziel, obecrieunBast
ux oku3HemesTenbHOocTh [4]. Ho morpeGHOCTH
HU3MEHSIOTCA B 3aBUCHMOCTH OT JIMUHOCTH TOTO, KTO
MPENCTaBIsieT 3T MOTPEOHOCTH, OOIIECTBEHHBIX
YCJIOBHUi, B KOTOPBIX OHH (QOPMHUPYIOTCS MOJ
BO3JIeiicTBIEM pa3HooOpa3HbixX (akTopos. [ToaTomy,
caMo TOHSTHE YPOBHS >KHU3HH, KOTOPOE BBIPasKaeTCst

JIMIIb qepes3 CTCIICHb YAOBJICTBOPCHUSA
OIPCACIICHHBIX HOTpe6HOCT61>i, SABIIACTCA
KOMIIJICKCHBIM.

C gpyroif CTOPOHBI, KaueCTBO JXU3HH HMEET
fojee IIMPOKOE COAEPKAHHE [0 CPABHEHHIO C
TOHSATHEM YPOBHS XH3HH, XOTS 00a TOHATHS TECHO
HEPECEKAIOTCSI B TEOPHUH BOIPOCA.

ABTrop coBpeMeHHO# kHuru [5] momaraer, uTo
KAueCTBO JKWU3HU BBIPAKAET CTEMCHb Pa3BUTHI M
HOJHOTY  YAOBJICTBOPSHHS  BCEr0  KOMILIEKCA
NOTPEOHOCTEH W OTHENBHBIX HHTEPECOB JIFOMCH,
KOTOpbIE TPOSIBISIFOTCS B JKU3HCOLIYLICHHH U
pasHbIX GopMax ASSTEILHOCTH.

B cBOW0 ouepenb, KaueCTBO JKHU3HH TaKKe
oObenuHsieT B cebe  COBOKYMHOCTH  BCEX

Ka)X/IOMY 4YE€JIOBEKY CTapaTbCsl KUTh B TAPMOHHH C
00IIeCTBOM, IPUPOJION, CAMUM COOOI.

KauecTBo XM3HM BKIIOYaeT B ce0s eme u
COCTOSIHUS 3KOHOMMUECKOH, IIPUPOJHOM,
COIIMAIHON CcpeJbl O0IIecTBa B LIEJIOM, OTAEIBHOTO
YeJIoBeKa, a TaKKe IyXOBHYIO C(epy ero >H3HH,
OPHUIMYECKUE U MOJUTHYECKUE CTOPOHBI, CBSI3aHHbIC
C MpaBaM# U CBOOOJAMH TPaX/aH, IICUXOJIOTUIECKUE
CTOPOHBI, HICOJIOTHIO, KYJIbTYPHBIN YPOBEHb.

IIpoGnema kadecTBa Xu3HH [6] BKIOYaeT B
ce0si MOJIOKUTEIbHBIE M OTPULATENHHBIC YCIOBHS
TpyIa, pe3ynbTar npodecCHOHANTbHON
JeATeNIbHOCTH,  XapakTep  pabOThl  COIJIACHO
npodeccur, ypoOBEHb  OJAarOCOCTOSHUS  CEMBH,
JO0CTYII K KYJBTYPHBIM M COLHAJIbHBIM HEHHOCTAM
o01ecTna, a TaKKe JeMorpaguyeckue,
HallMOHAJIbHBIE, 9KOJIOTHYECKHUE CTOPOHBI.

Eme B 80-x romax mpomwioro CTOJNETHSA,

TEOPETHYECKHE U TMPAKTUYECKHE HCCIIeTOBAHUS
3apyOeXHBIX  yuYeHbIX  [/]  moKasamu,  4TO
BTOPOCTEIICHHOE  3HAYEHHE  HMEET  COCTOSIHHE
3IOPOBBSI JIIOJICH, MOBBIIICHHE MPOAOKUTEIBHOCTH
KH3HH, CHIDKCHHE YPOBHs CMEPTHOCTH,
TOJIOJKUTEIIbHAS JHHAMHUKA POXKIAEMOCTH,
ocrmableHne  CTEMEHM  THKECTH — 3a00JIeBaHmus,
COKpAIIlCHHE JIUTCIBHOCTH OOJIe3HEH, pa3BUTHE
¢usMyeckuXx M YMCTBEHHBIX  CIOCOOHOCTEt

HaceJeHHs, YIydllleHHe UX 00IIero CaMo4yBCTBHS.

Msbl mojaraem, 4YTO JUIs OLIEHKH KadyecTBa
KHU3HH KaXZoro permoHa Poccum — BaXHBIMH
MOKa3aTeNsIMA ~ ABJSIIOTCS  PAaCIIMpPEHHE  JKHIIBIX
wIomaneif, o0yCTpoWCTBa  KWIUIIA,  AOTALHUA
HACENICHHBIX IYHKTOB, IOBBIIICHHUS IPOYHOCTH,
pa3zHoo0pa3ust OCKIBI U O0YBH.

OueHb ACHCTBEHHO Ha Ka4eCTBO JKM3HU BITUSCT

COCTOSIHUE o0pazoBaHus HACEJICHH,
IPOJOJKUTENIBHOCTE M yPOBEHb OOydYeHHUs B
COLIMAJbHBIX HMHCTUTYTaX, CTENEHb OBJIAJCHMUS

HAayYHBIMH 3HaHHSIMH, HPABCTBEHHOE COJEp)KaHUe,
XYJ10’KE€CTBEHHBII YPOBEHb poccuiickon U
3apyOeKHON TUTEPATYPHI, JOCTYIMHOCTh (U3HMUECKUX
W DIEKTPOHHBIX OWONMOTEK, TEJIEeBUACHHUS B
pasMUHBIX ~ pEeXHMMax BEIIAHWS, BHUPTYaJIbHBIX
My3€eB M MHOTHX APYIHX YUPEXKICHUH KyJIbTYpbl
[8].

HemanoBaxxHpiM  QakropoM  BIMSHHSA  Ha
KaueCTBO JKMU3HHM SBIIIOTCS TaKkKe YyIy4YIlIeHHUE
yCIOBUSL  TPYAa,  pPa3BUTHE  HWHHOBALMOHHOTO
xapakTtepa  MpOQecCHOHaIbHOW  JIeSITENbHOCTH,
CHI)KEHHE HanpsHKeHHOCTH Ha pabodeM Mecrte,
NOBBILLIEHUE 3¢ EeKTUBHOCTH u oOpatHOH
Ka4eCTBEHHOH  OTHayM  KaXIOro  COTPYJIHHKA,
podecCHOHANBEHOE COOTBETCTBHUE, JIMUHBIX KayecTs,
WHIUBUAYATbHBIX CIOCOOHOCTENR JIFOJICH,
pacuMpeHne cBOOOAbI BbIOOpa mpodeccun U
CIIEIMAIbHOCTH.
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Hapsny c¢ Takumm mapamerpamMu  pabodero
tpyxaa [9], kak amuTenbHOCTS pabodero qHs (0GBIYHO
BOCBMHUYACOBOW pabounii NeHb), NONSA PYYHOTO H
aBTOMAaTU3UPOBAHHOTO (mmu YaCTUYHO
ABTOMATH3HUPOBAHHOTO), 4YacTOTa M  XapakTep
MPOM3BOJCTBEHHOIO TpaBMaTu3Ma, Uil KaxKIOro
YeJl0oBeKa OUY€Hb BYKHO MOPAJILHOE YAOBJIETBOPEHHE,
KOTOpPOE€ MPUHOCUT HEMOCPEICTBEHHO caM Tpyl,
MHUKPOKITAMAT B pabouem KOJIJICKTHBE,
MaTepHaibHas W OOIIeCTBEHHAs OICHKAa TPYIOBOU
JIeSITeTTPHOCTH.

Cospemennsie wuccienoanus [10] mokasanm,
YTO C TIEepPexX0JOM Ha pPHIHOYHBIC OTHOIICHHS,
BO3pOCIIa  POJb  3aHATOCTH  HACENCHHA W
OMpENCIICHHBIC TapaHTHH OT 0e3paboTHIbI, YTO,
HECOMHEHHO, SIBISETCS elle OJHUM IoKa3aTeleM
KadyecTBa JKU3HM HaceleHHd. Tekymas coluaibHO-
ObiTOBass O00CTaHOBKAa B CTpaHe TakKoBa, 4TO
MPUXOJNUTCS YYUTHIBATH YPOBEHb MPECTYITHOCTH,
3KOJIOTHYECKYIO 00CTaHOBKY, CTpeccoBoe
HaNpsDKEHHE HACEJICHUS OTPENCICHHBIX PETHOHOB B
CBSI3U c BOCHHBIMH, HaIIMOHAEHBIMHU
CTOJKHOBEHHSIMH WA TTOTUTHYCCKIMHA
KOH(IUKTaMH, TEPPOPU3MOM B COCEIHUX CTpaHaXx,
rocyapcTBax, HapKOMaHHEH W OIHICMHUSIMHA B
npezenax OOBIYHBIX PErHOHOB CTPAHEI.

Mo o¢uumansHoit cratuctike denepanbHOU
CITy’KOBI TOCYapCTBEHHON CTATHCTUKU PoccHCKOi
Depepannn [11], mo cOCTOSIHIIO Ha MEPBBIiT KBapTal
2016 roma, ypoBeHb KH3HU HACEICHUS BKIIOYAET B
ce0s1 1aHHbIe 00 OCHOBHBIX ITOKA3aTeNIsX JCHEKHBIX
JIOXOJIOB,  XapaKTepU3yIOMmMX 00BEeM, COCTaB,
OCHOBHBIC HANPaBICHUS WX HCIOIH30OBAHUA, a
TaKkXKe, OCHOBHBIE  IIOKa3aTeNld  COIHAIBLHOTO
oOecrieyeHHs, CONMANBHOW TIOMOIIM HAaceleHHs,
KWITMIIHBIA  (OHI W KWIUIIHBIC YCIOBHS BCEX
KaTeropuii HaCeIICHUs.

AHanu3upyss — TPEUIOKEHHbIE  YKOHOMHKO-
CTAaTHUCTUYECKUE JaHHbIE, MBI TMOJaraeM, 4YTo
HHTEPIPETANUS TOHITHS YPOBHS XH3HH C TOYKH
3peHHsT KOMIUIEKCHOTO XapakTepa, MpeCTaBIIsAeTCS
HauboJIee MOAXOIAIEeH U yI0OHOM.

CuutaeM, 4YTO YpOBEHb >KM3HU HACEIECHHS
Poccuiickoit ®enepaiy, MO COCTOSHHIO Ha MapT
Mecsan 2016 ropa, ompenensieTcss Kak  CIOXKHas
SKOHOMHYECKAs KAaTeTOPHs, KaK HEKUH COIMaIbHBIN

CTaHAapT, XapaKTepU3yOLIUil CTENEHb
VIOBJICTBOPCHHUS  (PU3MUECKUX W  COIHAIBHBIX
MOTpEeOHOCTEN  TpakIaH  MPaKTUYECKH  BCEX
KaTeropui.

Hcxons m3 3TOr0, OCHOBHBIMH KOMITOHEHTAMH
CTaHIApTa YPOBHS OKU3HH POCCUSIH OCTAIOTCS
3/I0pOBBE, MUTAHNE, JOXOJAbI HACENEHUS, KIIHIITHO-
KOMMYHAJIbHBIE YyCJIOBHS, JOMAIIHEe HMMYIIECTBO,
IUIATHBIE YCIIYTH, KYJIbTYypHBI YPOBEHb IpaxJaH,
YCIOBHS TpPyJAa, OpraHU3alusl OTAbIXA, COLMAIbHbIE
rapaHTHM W  COLMalbHas  3ammra HaubOoiee
YSI3BUMBIX JKUTEIEH CTPaHBbI.

Ha ocHoBe mpoBeIeHHOTrO aHaNM3a MOAXOJ0B K
OTIPEACTICHNI0O M OOBSCHEHHIO KaTErOpUH YPOBHS
JKM3HHM, MOXHO TIOJaraTb, 4TO MEPBYIO TIpYIITy
COCTaBJIAIOT TpakJaHe C BBICOKUM M JIOCTATOYHBIM
YPOBHEM XW3HM, B TO BpeMs, KaKk BTOPYIO TIpyMITy
COCTaBJIAIOT TpaXKJaHe C HU3KUM WM BOOOIIE
HYJICBBIM YPOBHEM KU3HU.

B mepBoii rpymnmne, B OCHOBHOM, HaOIIONAeTCs
MIPAKTUYECKH MOJIHOE YAOBJIETBOPEHHE
pacmIMpeHHOro Kpyra IOTpeOHOCTEH, a TaKkkKe
BO3MOYKHOCTb HAKaIUIMBaTh OIPEIECICHHYIO OO
cOepeKeHHH.

Bo BrOpoii rpymnme, CcOrjgacHO —aHalM3y,
HaOTI0at0TCsl MUHUMAJIBHBIE PAacXObl HA TOBAphl U
YCIYyTH, OTCYTCTBHE BO3MOXKHOCTU YAOBIETBOPHUTH
MHUHHMaJIbHbIE TOTPEOHOCTH, BIUIOTH O COCTOSIHUS
JIOXOJIOB HIDKE NMPOKUTOYHOTO MUHIMYMA.

B TOXE Bpems, MOXHO BBIICIHUTH U HEKOE
MIPOMEXXYTOUHOE 3BEHO MEXAy O0OeMMH TIpylIaMu,
TaK CKaX€M, CPEJHUH CIIOM HacelIeHMs, B KOTOPOM
MIPOSIBIISIFOTCSL  00s3aTENbHBIE IUIATEXKN O KMIIHIIHO-

KOMMYHAJIBHBIX YCIIYT, YIOBJICTBOPEHHE
noTpeOHOCTEH 0e3 JIONMOJHHUTENBHBIX  PacXoJoB,
OJTHAKO, 0e3 BO3MOYKHOCTH HaKOILICHHS
cOepeKeHHH.

[TpoBeneHHbIH aHAJIN3 0J71aroCcOCTOSHUS
HaceneHuss Poccum  mosBomster  Oolee  4eTKO

pasrpaHuyvuTh TI'PYIIbI I'paXJaH B COOTBETCTBUHU C
OTpeNIeICHHBIMHU MPU3HAKAMH, a TaKKe PACIINPHUTDH
MOHUMaHHe TeX (AKTOPOB, KOTOPHIC MO3BOJISAT
BbIABUTL MPUYMHBI CHUXCHHA YPOBHA U Kadye€CTBa
JKU3HU POCCHUSIH.

B To e Bpemsi, He ciemyeT 3a0bIBaTh O TOM,
9TO YPOBEHb JKH3HH HACENCHHS PAacCMaTpUBACTCS B
TECHOM CBA3M C OOWIMMH  JKOHOMHYECKHMH
[OKa3aTeJSIMH ~ CTPAHBI, JOXOJaMH  HACEJCHUS,
HOTPEOUTEIBCKUM CIIPOCOM, TOPTOBICH, IIEHAMH U
1IeH000pa30BaHNEM, TOCYHAPCTBEHHBIM OIOKETOM
Ha OTpe/IeTICHHBIN Mepro, Kpeautom [12].

Hampumep, J0X0apl HaceleHUs, SBISIOTCS
OJHUM M3 IIOKa3aTejeli, CBI3BIBAIOIIMI OOIIKe
SKOHOMHYECKHE II0Ka3aTelu CTpaHbl M YpPOBEHH

JKM3HU TPAXKJIAH, YTO MPEICTABISETCS KaK KIH0YeBO
(axTop, onpeaeIsIONH YPOBEHb JKU3HH JIIOJICH.

B cBmBH ¢ mepexomoM K  PBIHOYHBIM
OTHOLIeHHsM perdoHoB B Poccum [13], pesko
000CTpHIICS MIPOLIECC PACCIOCHUS OOIIECTBA, B CBSI3H
C YeM, BO3HHUKJIAa HEOOXOIMMOCTb HCIIOJIB30BAHMS
METOJIOB ~ aHajiM3a  COLHAJIbHO-DKOHOMHYECKOM
muddepeHnuan  HACEJICHUS 10  JCHEKHBIM
JI0XOJlaM, €CTECTBEHHO, Ha OCHOBE BBIOOPOYHOTO
00cite10BaHus OIOMKETOB JOMAIITHUX XO3SICTB.

YpoBeHb KH3HM TaKKe XapaKTepu3yeTcs
mokazaresiMu - AuddepeHInanui  MaTepUaTbHON
obecrmieueHHOCTH  HaceneHus  [14], TO  ecTh
i depeHInanuy HaceleHUs 10 YPOBHIO JI0XOJIOB,
Cpean  KOTOPBIX ~ 0CO0O  MOXHO  BBLACIUTH
pacripezeneHue HaceJeHHs 1o YPOBHIO
Cpe/IHeTyIEeBBIX JEHEXKHBIX JI0X0/10B, KoddduuneHT
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muddepeHIHaIH T0X00B, WHACKC KOHIICHTPAIIUH
oxo70B win ko3¢ ¢urment [[xunau, KodppunreHT
OEIHOCTH.

Onupasich Ha MPOBCACHHBIC PACUYCTHI M aHAJIN3
pe3ynbTaToB aBTOpoB [14], MOXHO CcKaszaTh, 4YTO

BaKHEHIINM METOJIOM HCCIIeIOBAaHUS
muddepeHInanuy  10XOJ0B HAcENeHHs SBISIETCS
pacmpezeneHue HaceJeHUs o YPOBHIO
CpeIHEAYLIEBBIX IEHEXHBIX HOXOAOB Ha OCHOBE
TOCTPOEHHUS BapHAaI[HOHHBIX psLIOB [15]
(rpaduueckoe mpeacTaBICHHUE).

OMnupuIecKue JTAaHHEIC BEIOOPOYHOTO

oOciienoBanns OIODKETOB  JOMAIIHUX  XO3SHCTB
PAmKHUPYIOTCA W TPYHIHAPYIOTCS B OIPENeICHHBIX
HHTEpBasiax o BEJIMYHHE I0X0a. Jnst
CTAaTUCTHYCCKMX  XapaKTCPUCTUK  Ipejiaractcs
HCIIOJIb30BaTh CPEHEE 3HAUYCHHUE MYIICBOTO I0X0/a,
MOJAIBHBIA JIOXOI WM 4Yalle BCTPEYAOIIUICS
YPOBEHb J10X0Jla TPa)kIaH), MCIUAHHBIA JOXOJ HJIH
MoKazarejb JI0X0Ja CEPEAMHHOIO PAHKHUPOBAHHOTO
psima pacmpeneieHus, CPeIHUH TOXOM WM OOt
CpeIHHI YPOBEHB T0X0/a BCETO HaCEICHUS.

Ilonaraem, d9TO MOJANBHBIH M MeIUAHHBINA
oXoAs OBIIM M OCTaloTCd OJHHMHM W3 BaXKHBIX
CTPYKTYPHBIX SKOHOMHYECKHX IOKa3aTejeH,
KOTOpEIE XapaKTepU3YIOT OTKJIOHEHHE
CPEIHEIYIICBOrO JOX0Aa OT CPEIHEr0 3HAYCHHUS IS
U3 uccieAayeMmbix rpynm. Kak mokaszan aHamms,
MPOBEACHHBI HAMHM  BBIIIE, T[EpBas TCpyIma
HACEJICHUS MMEIOT J0XOJ BBIIIC CPEIHEro, BTOpas
rpyIina, COOTBETCTBEHHO, HUXKE CPEIHETO.

C yderoM TOro, 4ro B TOHOOHOTO poxa
CTaTUCTUYECKUX HCCIIENOBAHUAX, HaunboJee
pacrpocTpaHCHHBIM SIBJISIETCS JEUIbHBIN
k03¢ dunuent nauddepenimanun g10x0708 [15] mo
HEpaBEHCTBY B PpACIPEACICHUU JIOXOJOB, MBI
paccuuTand OTHOIICHHE MHHHMAJIBHOTO JI0XOHa Y
JIECSITH TIPOIEHTOB Hanboliee 0OECIEYSHHBIX CIIOEB

HacCCJICHUA, K MAaKCUMAJIbHOMY JO0XOAY HOECATU
IPOIEHTOB  HauMeHee  OOECIIEUCHHBIX  CJIOCB
HaceJeHHs.

Ha ocHoBanum  Qopmyin, kod3hHUIHEHT

quddepeHranuy  J0X0A0B PACCUUTHIBAINA IIyTeM
COIOCTABJICHUSI JIEBATOTO U TIEPBOTO U3 ICIHIICH.
Taroke  ObUIM  YY4TEHbI ~ MOMEHTBI,  [JI€
(YHKIHOHATIBHO OYEHb OJM3KHM K JEHUIBHOMY
ko3P uueHTy g depeHIanuu JIOXOJI0B
sBisiercss kodddunuent dounos [16], ¢ momouso
KOTOPOT'0 M3MEPSIIOT Pa3jInunue MEXKAYy CyMMAapHBIMH

N CpeaHuUMHU 3HAYCHUAMHU JOXOI0B ACCATHN
MPOILIEHTOB HamOoJiee OOECIEUEeHHOW, W JCCITH
NPOLIEHTOB ~ HaWMeHee  OOEeCle4YeHHOH  YacTH
rpaXkIaH.

CaM WHIEKC KOHIIGHTpAIlMH JIOXOJAOB, WU
ko3pdunueHT JKUHU CIy’)KUT JJISI  H3MEpPEHHUS
oTIn4us (PaKTHIECKOTO paclpe/ieIeHUs] TOXO0B 0
YUCIICHHO pAaBHBIM TpPYIIIaM TpaxaaH oOT HX
PAaBHOMEpPHOTO  paclpeleieHus Wi  CTENEeHU
HEPABEHCTBA B PaCHpe/esIeHUU JOX0J0B HaCEICHHUS.

Tak kak ko3ddurment KUHN U3MEHSETCS B
mpenenax oOT HOJNS [0 EOUHULBI, YTO O3HadaeT
COBEpIICHHOE  PAaBEHCTBO U COBEpLICHHOE
HEpaBEHCTBO, TO YeM OJNMKe WHIEKC K eIUHMIIE, TEM
BBIIIIE NOJISIPHU3ALHS JOXO/I0B B OOLIECTBE.

CormacHO  NpOBEAEHHBIM  pacueTaM B
IlocynapcTBeHHOM OIOMXKETHOM 00pa30BaTEIbHOM
YUpEKACHUU Bamkupckoit aKaJgeMuu
TOCYAapCTBEHHON CIy)XOBl YNpaBICHHS IIPH TJIaBe
PecrryOimmkn Bamkoproctan u JTAHHBIM
®denepanbHOi CITYKOBI rocyAapCTBEHHOM

cratuctuku Poccmiickoit ®eneparmm, B 2015 romy
mokazatens Obur B mpenenax 0,415, ommako, mmo
cocTosHUIO Ha MapT mecan 2016 roma, mokasarenb
cHU3MICS 110 pe3yinbrara 0,413.

OTO 03HAYaeT, 4TO ISl TAKUX CTATUCTUYECKHX
XapaKTEePUCTUK YPOBHS KHU3HU rpakaH,
HEOOXOAMMO HYETKO ONpeleNUTh W YCTaHOBUTH
TpaHMIBl  JI0XOAa, KOTOpbIe oOOecHeynBaiu OBl
MHUHUMAJIbHO JOIIyCTUMBIA ypOBeHb. [l 3TOro
HEOOX0ANMO TOYHOE pacripeneneHue u
YCTaHOBIICHUE MIPO’KUTOYHOTO MHHHUMYMa,
CTOMMOCTHOM OLEHKH MHHHMaJBHOTO  Habopa
MIPOJIOBOJILCTBEHHBIX W HEMPOJOBOJIBCTBEHHBIX
TOBapoB, 00s3aTeNbHBIC IUIATSXKH W COOpPBI C
HaceJeHHS.

Koneuno, K03 dunyeHT JhxuHn HE
€IMHCTBEHHBI HMHAMKATOPD YPOBHS M KadecTBa
xu3HM  HaceneHus. CyliecTByeT psaj  APYrHX
WHIIUKATOPOB, KOTOPBIE TaKXe€ MOXKHO PaCCUUTATh
cratuctuueckumu popmynamu [17].

B moboM cnywae, OIEHKY IoKa3areiei
JIOXOJIOB M YPOBHS XXKM3HU COCTABIISIFOT CIEIYIOIHCE
9KCIIEPTHO pACCUMTaHHBIE WHAWKATOPBL: OIO/DKET
MIPO’KUTOYHOTO MHHMMYMa B CpeAHEM Ha JIyIly
HaceJeHHsl, CpeIHEIyIIeBble JEHEKHbIE IO0XOJb,
cpeaHeMecsaHast HOMHHAJIbHAS HaudUCIICHHAs
3apaboTHas TuIaTa, TMOKyHaTelbHas CHOCOOHOCTh
CpelHEeAYIIEBBIX JEHEXKHBIX JOX0J0B, KOAPPUITUSHT
06eHOCTH MO J0X0AaM, Kod(h durueHt Jxunu.

Takum o00pa3oMm, cyuTaeM, 4YTO HEOOXOIUMO
NPOJOJDKATh UCCJIEOBAaHMSI KavyecTBa W YPOBHS
KM3HM TpaKJaH KaK Ha pPETHOHAIBHOM, TaK |
00IepOCCHHCKOM YpOBHe, TO ecTb
KBaTU(PUIHPOBAaHHOE OOIIECTBEHHOE OOCYXKICHHUE
WMHJIMKaTOPOB MX W3MEPEHUs], B TOM YHCIIE B paMKax
peruoHanbpHOM nuddepeHIrnayy.

B cBoio ouepenp, IaHHBIE HCCIEAOBAHUS
NO3BOJISIFOT  JIy4Ille WHTEPHIPETHPOBATh peabHYIO
CHTyal[l0 B CTpaHe W OT/ENbHBIX €€ pEerdoHax,
pas3paboTatb HOBbBIE TEOpETHUYECKHE,
METO/IOJIOTUYECKUE, METOAMYECKUEe MOAXOAbI K
H3YYCHHUIO KaYeCTBA U YPOBHS )KU3HH HACEIICHHUSI.

Orto  cmocobcTByeT pa3paboTke HOBBIX
CTaTHCTHYECKHUX, COLIMOJIOTHYECKUX METOJIOB
OLICHWBAHMSl HWHJEKCOB, TECHOTO B3aUMOJICHCTBUS
Hay4HBIX JOCTHKEHUH u MPaKTHYECKUX
Ppe3yJIbTaTOoB.
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Abstract: The essence of the research is achieving of base oils having higher viscosity index. For this purpose,
a-olefin hexene-1 with reserves cheap raw materials, aromatic hydrocarbon in composition — oligomerization in
toluene decisive environment. The advantages of toluene in the presence of oligamerization is that the toluene by
forming a complex with Aluminum Chloride plays the role of so catalyst and process (oligomerization and
alkylation) is going fuzzy, toluene cyclic cheaper than monomers and finally the active center of oligomers in
environment is alkalized of toluene as a result of obtained product having a smaller unsaturated and it allows to
produce hydrogenation stage of the technological process. In order to increase the viscosity index of petroleum oils

of received oligoalkiltoluene was used as a synthetic component.
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1. INTRODUCTION

Lubricating oil is the system  with
multicomponent; they are used in order to ensure the
long-term exploitation of machine and mechanisms.
One of the most important components in the content
of the lubricating oil is viscosity additives. The
viscosity of the lubricating oil is the most important
exploitation parameter and its price determines the
viscosity class of the lubricating oil. The simplest
and faithful among the different ways of gaining the
oil having the good viscosity-temperature property is
considered the usage of the viscosity admixtures —
from the polymer combinations. Some polymers — as
well as, polyisobuthylene, polyalkylmethacrylates,
polyvinylbutyle ether are used as the viscosity
additives [1-6]. But the additives shown today are
considered “classics” and they aren’t used, because

I1SJ

Doi: éos¥ef http://dx.doi.org/10.15863/TAS.2016.06.38.6

they don’t meet the requirements of the modern
technique

The copolymerization being as a method of
Chemical modification, is used for giving necessary
properties to the polymer compounds and it means it
is considered as the simplest way of carrying out
purposeful synthesis. For this purpose, a-olefins, (in
particular case hexene-1) oligomerizated with vinyl
aromatic or karbocyclic monomers. But there is a
simple way to get aromatic fragmented hexene-1
oligomers. Studies carried out at the "Polymer
Additives" laboratory of Chemistry of Additives
Institute showed that in composition of a-olefins
aromatic hydrocarbons for example when it is
oligomerizated in solvent environment of toluene
creates oligoalkiltoluene and they can be used as a
initial raw material for getting synthetic oil or
component as well as multifunctional additive
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depending on the nature of the initial a-olefin.
Oligomerization products of Cs-C12 a-olefins actually
are used as synthetic oil [7-10].

The advantages of toluene in the presence of
oligamerization is that the toluene by forming a
complex with Aluminum Chloride plays the role of
so catalyst and process (oligomerization and
alkylation) is going fuzzy, toluene cyclic cheaper
than monomers and finally the active center of
oligomers in environment is alkalized of toluene as a
result of obtained product having a smaller
unsaturated and it allows to produce hydrogenation
stage of the technological process.

On this basis, it has been studied
oligomerization of hexene-1 in the presence of
toluene.

2. EXPERIMENTAL

The composition of the solvent in the presence
of toluene Hexene-1 oligomerization is carried out as
follows: three-neck flask equipped with mechanical
stirrer, thermometer and drops funel placed on a
cooling bath. Amount of solvent in a flask (hexane or
heptane) + is a mixture of toluene. The amount of the
solvent stirrer should be in the same amount with a-
olefin (i.e. the ratio of 1:1 by weight). Blending is
putting into operation in flask solvent 1-1, 5% -
given with the amount of AICI3 (table 1).

Table 1
The characteristics of products of oligomerization of 1-hexene in the presence of toluene.
Oligomerization conditions Oligomers indicators
temperature, amount of solvent, % molecular bromine
°C toluene AICl3 yield, % mass number,
gBr/100q
20 0 1 86,9 4000 17,5
20 10 1 91,5 2500 2,7
20 20 1 92,3 1600 1,5
20 30 1 94,8 1000 1,0
40 20 1 95,1 800 1,2
0 20 1 93,7 1200 1,2
20 20 0,5 74,9 1500 1,2
20 20 1,5 96,5 1500 1,2

Composition and structure of synthesized
compounds IR- and NMR-spectroscopy methods,
element analysis (for carbon content determination)
were investigated with fractionation of their content.
For Research 20% were obtained in the presence of
toluene in 100°C kinematic viscosity 7.3 mm?/s taken
from the oligomer.

In IR-spectrum (Fig. 1). 720, 760, 780, 825, 860
and 880 sm™ frequency half substitute benzene (825
sm?) is obtained and a-olefins fragments

corresponding to absorption lines. It should be noted
that, the absorption bands corresponding to the value
of two-and three benzenes fall on each other and
making an accurate analysis is not possible.
However, it was possible to determine that oligomer
composition of according to 1,2-, 1,4- and 1,2,4-
substituted there benzene. However, it was possible
to determine that there are 1,2-, 1,4- and 1,24-
substituted benzene in composition of oligomers.
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Figure 1 - IR- spectrum of oligoalkyltoluene.

The results of NMR-spectroscopic analyzes
confirmed the results of IR-spectroscopy. Suitable
fragments of the methyl group CHs-Ar, which is
integral intensity of the hydrogen (2,1 min), suitable
factor of benzene less than integral intensity of
hydrogen (6.6 min). This means that in addition to
three substitute formed benzene two substitute
benzene. If only three substitute benzene were
formed the intensity of the signals corresponding to
the methyl group to hydrogen in that case three
substitutes would be equal to the intensity of benzene

1. Oligomerization of hexene-1

protons. In the presence of toluene summarizing the
results of the oligomerization process of hexene-1 it
is possible to come such a conclusion, during the
oligomerization of hexene-1 alkyl derivatives with a
mixture of toluene are formed oligohexene alkyl
derivatives.

Alkyl derivatives are formed from alkylation
and oligomerization of toluene with hexene-1 and its
oligomers. Thus, the process schematically can be
shown as follows:

AlCI,
nCH,=—CH ——— | —CH,—CH—
C,Hy C,H,
n
2. Alkylation and oligoalkylation of toluene
CH CH,
3
CH, CH,=CH-C,H, |
—_— _CH_ C4H9
hexene-1
* CH T
Rp-CH=CH, 3
—_—
oliqgomer @CH_R
3. Results and discussion The results indicate that wusing from

Viscosity-temperature properties of synthesized
oilgoalkyltoluene as a synthetic component in
composition of petroleum oils (M- 12A and M-6)
have been investigated (table 2).

oligohexeniltoluene according to the viscosity index
price it is possible to get a concentrated base oils
meet modern standards (according to the modern
requirements, kinematic viscosity at 100°C 8 mm?/s
viscosity index of the oil price should not be less
than 93).
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Table 2
Influence of concentration of Oligohexeniltoluene to viscosity-temperature properties
of U-12A and M-6 oils.
. . Viscosity-temperature properties of condensed oil
Consentration of oligomers, % : - : ; —
viscosity, mm?/s, in 100°C Viscosity-index
HN-12A oil + oligomer
0 4,05 82
10 5,20 88
20 6,40 96
30 7,50 104
40 8,50 106
M- 6 oil + oligomer
0 5,80 76
10 6,20 82
20 7,00 88
30 7,50 94
40 8,00 96
50 8,90 96
Synthesized oilgoalkyltoluene by the addition
to M-6 oil oxidation stability and the freezing
temperature of the oil has been studied (Table 3).
Table 3

Influence of oilgoalkyltoluene of the oxidation stability and of the freeze temperature of M-6 oil.

Oxidation stability
Oligomer concentration, % settling, % viscosity reduction, % Treeze, °C
0 (mineral oil) 432 17 N
10 2,94 25,46 -12
20 1,30 21,93 -18
30 1,33 20,15 -21

4. Conclusions

Changing reaction conditions and the amount of
toluene in decisive composition in the range of 2000-
6000 molecular weight of oligoalkiltoluene was
obtained. When obtained oligomer compounds are
used in the amount of 20-30% in the composition of
petroleum oils, their price of the viscosity index is
increased to 96-104

The results indicate that wusing from
oligohexenyltoluene according to the viscosity index
price it is possible to get a concentrated base oils

meet modern standards (according to the modern
requirements, kinematic viscosity at 100°C 8 mm?/s
viscosity index of the oil price should not be less
than 93).
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BACKGROUND: Cardiovascular diseases
(CVD) are the current problem of the world due to
the high morbidity and mortality rate among the
employable population. Despite progress in the
prevention and treatment of CVD, they are still lead
in the structure of morbidity and significantly affect
such basic health indicators as morbidity, disability,
mortality. As noted by many researchers, the level of
cardiovascular morbidity and mortality in developed

Doi: &os¥ef http://dx.doi.org/10.15863/TAS.2016.06.38.7

countries is reduced from year to year, whereas this
figure tends to increase in developing countries [1,2].

Considering the evolution of the CVD, we can
establish that mortality from CVD atherosclerotic
origin grew rapidly in industrialized countries since
World War Il. This led to the conduct of
epidemiological studies in Europe, which began in
1950, in particular in the USA Framingham study.
Three main cardiovascular risk factors - high
cholesterol, hypertension and smoking regularly
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appeared in epidemiological studies until 1975. The
last twenty years have confirmed the importance of
these three risk factors, which are long-term
predictors of adverse outcome of CVD. Several
polymorphisms of genes have been shown to be
associated with increased risk of developing CVD.
Despite this, in the 90 years studies devoted to
secondary prevention were priority than primary
prevention [3-7]. As reported in the MONICA study,
due to adequate secondary prevention observed
reduction in mortality from myocardial infarction,
while the morbidity remains stable. Similar
conclusions were reached in the study REACH,
which shows the lack of effectiveness of secondary
prevention. DREAM study found that none ramipril
and rosiglitazone does not reduce the incidence of
cardiovascular events [8-10]. All this is of great
interest and requires further study cardiovascular risk
factors and the development of primary prevention
measures.

Together with the study of behavioral and
biological risk factors, is currently in the scientific
world  actively  discussed  the role  of
electrocardiographic (ECG) abnormalities, for an
objective evaluation of the CVD. It was found that
ECG abnormalities are significant prognostic marker
of CVD independently of traditional risk factors [11].

Among the risk factors of CVD, obesity is
the most common. Risk due to obesity contributes to
the development of coronary and cerebral disorders
in obese patients. In obesity observed damage of
vessels, due to the fact that obesity predisposes to the
development of dyslipidemia, diabetes, hypertension
and sudden cardiac death. Besides these mechanisms,
in obesity cardiomyocytes changes, characterized by
degenerative phenomena [12]. ECG pathology more
common in obese patients, which are manifested in
the form of lower voltage, left ventricular
hypertrophy, extension of left atrial [13]. There is
evidence that visceral fat causes the appearance of
pathologic ECG due to sympathetic activation, and
was described cases of arrhythmia in patients with
obesity [14]. In addition, weight loss was
accompanied by the elimination of ECG
abnormalities [15], which is similar to the results of
research Colombia and Italy [16, 17].

Along with the association between ECG
abnormalities and overweight, obesity, in the study
of Korean scientists revealed the relations with the
abdominal obesity.

AIM: Aim of present study is to investigate the
prevalence of ECG changes depending on body mass
index (BMI) and value of waist circumference in
residents of Turkestan.

DESIGN, MATERIALS AND METHODS:
Design of the study is based on a cross-sectional
population-based study conducted in Turkestan
region. Out of whole sample (1143 respondents),
ECG changes have been studied in 14% (158). Out
of all 158 patients, number of men was 48, women
110, respectively. The average rate of age of the
studied men and women were 50.1 + 13.7 and 52.1 +
13.7 consequently. Height and weight were measured
while subjects were wearing light clothing without
shoes. Waist circumference was measured midway
between the costal margin and the iliac crest at the
end of a normal expiration. BMI was calculated as
weight in kilograms divided by the square of height
in meters.

Standard 12-lead ECGs were recorded with
each subject in the supine position using strictly
standardized procedures. ECGs were coded by a
cardiology specialist using the Minnesota system
[18]. ECG abnormalities were divided into minor and
major abnormalities based on Minnesota criteria.

Major ECG abnormalities included:

3-1,4-1-Left ventricular hypertrophy (LVH)

4-1, 4-2-Major ST-T abnormalities

7-1-Complete left bundle branch block (LBBB)

8-3-Atrial fibrillation (AF)

Minor ECG abnormalities included:

5-3-Minor ST-T abnormalities

7-3-Incomplete right bundle branch block
(RBBB)

7-6-Left posterior fascicular block (LPFB)

7-7-Left anterior fascicular block (LAFB)

8-1-1, 8-1-2, 8-1-3 Extrasystoles

8-7-Sinus tachycardia

9-7-Early repolarization

Sinus arrhythmia

The data was obtained using statistical package
of program - Biostat. A chisquare (%) test was used
to compare prevalence rates of ECG abnormalities
between groups with and without the obesity and
abdominal obesity.

RESULTS: Determinants of ECG changes of
158 patients showed in Fig. 1. In 36.7% of patients
pathological ECG changes were not registered. Out
of major abnormalities the most often pathology was
LVH, of minor abnormalities was incomplete bundle
branch blocks.
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Figure 1 - Structure of ECG changes according to the Minnesota coding system.

Table 1

Prevalence of major and minor ECG abnormalities by Minnesota criteria in subjects with or without
overweight and obesity.

Minnesota coding BMI < 25 BMI > 25
system ECG abnormalities
n % n %
LVH 10 14,1 16 18,5
Major abnormalities Major ST-T abnormalities
1 1,4 1 1,1
Complete LBBB 1 1,4 1 1,1
AF - - 1 1,1
Minor ST-T abnormalities
- - 2 2,3
Incomplete RBBB 5 7 9 10,4
Minor abnormalities LPFB - - 1 1,1
LAFB 21 29,6 20 22,9
Extrasystoles 1 1,4 2 2,3
Early repolarization 1 1,4 4 4,7
Sinus tachycardia 1 1,4 1 1,1
Sinus arrhythmia - - 1 1,1
Normal 30 42,2 28 32,3
Overall 71 100 87 100
¥*= 8,218; p=0,084
Table 2 shows that the frequency of ECG
abnormalities was not different statistically among
individuals with and without overweight and obesity,
living in Turkestan region.
Table 2

Prevalence of major and minor ECG abnormalities by Minnesota criteria in subjects with or without
abdominal obesity.

Minnesota coding WS < 94 men WS > 94 men
system ECG abnormalities WS < 80 women WS> 80 women
n % n %
LVH 9 13,2 17 18,9
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Major abnormalities Major ST-T abnormalities
1 15 1 1,1
Complete LBBB 1 1,5 1 1,1
AF - - 1 1,1
Minor ST-T abnormalities
- - 2 2,2
Incomplete RBBB 5 7,3 9 10
Minor abnormalities | LPFB - - 1 1,1
LAFB 17 25 24 26,8
Extrasystoles - - 3 3,3
Early repolarization 2 2,9 3 3,3
Sinus tachycardia 1 1,5 1 1,1
Sinus arrhythmia 1 1,5 - -
Normal 31 45,6 27 30
Overall 68 100 90 100
v’=10,414; p=0,034
In table 2 presented the prevalence of ECG
abnormalities depending on value of WS. Both major CONCLUSION:

and minor abnormalities were registered often in
persons with abdominal obesity. Particularly in men
with WS > 94 ¢m and women

with WS > 80 c¢cm such abnormalities as LHV,
AF, minor ST-T abnormalities, incomplete RBBB,
LPFB, LAFB, extrasystoles, early repolarization
were more revealed than in residents without
abdominal obesity.
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ANTISLIP RELIEF OF RUNNING SOLE’S SURFACE

Abstract: The relief of running sole’s surface with high antislip properties was considered. The relief consists
from well-known antislipping elements and the elements have been developed by authors. These elements are
particularly arranged and placed at the running surface to provide increased antislip properties of soles. The
experiments proved high antislip properties of running soles surface were carried out.
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Introduction staggered order in the cuvettes and were made flush
To prevent the falling of a person walking on with the supporting protectors surface (see figure
the slippery surface various of removable [1-3] and a,b).
fixed [4-5] footwear devices have been developed The groups of cuvettes are framed by borders 2
and are being improved. and 3 separated by grooves 5 and 6 at the toe and
However their application for casual shoes is waist parts as well as the border of the heel. The
limited because the removable devices have to be put surface of the small corrugated borders at the toe and
on the footwear and then take to be taken off (for heel parts is extended and there are crescent-shaped
example, when entering the room). As for fixed hollows 7 and 8 in this area. At the same time the
devices user should activate or deactivate them when sides of the protectors, borders and hollows have V-
needed. Therefore, it is reasonable to develop the shaped grooves 10, 12, 13, 14 and 15 (see figure b,
appropriate relief of running sole surface with C).
antislip properties for casual winter footwear. There Let’s consider the antislip properties of these
are relatively few such running sole’s surface elements of the running soles reliefs. First of all, it
structures [6], besides their antislip properties are should be noted that the surface of pavements and
insufficient. roads (asphalt, paving tile, etc.) have bump and
At this paper we consider the running sole’s potholes. They can be both large enough (height of
surface, consisting of well-known antislipping the protrusion, h > 1,0 mm) and small (h<1,0 mm),
elements and the elements have been developed by and the number of small protrusions significantly
authors. These elements are particularly arranged and greater than larges one [8] on any surface.
placed at the running surface to provide increased The breaking effect of the soles protectors is
antislip properties of soles [7]. The figure shows one well-known from the walking process on the slippery
of the following anti-slip running sole’s relief. Many supporting bearing surface. It is less known that the
casual (as well as sports and touristic) winter effectiveness of protector breaking actions
footwear soles have so-called protectors, with small significantly depends on the height of ground
corrugated supporting surface. At the proposed protrusion. The experiments have shown that large
design of antislip relief the protectors form closed ground protrusions cause significant breaking effect
cuvettes 1, divided by grooves 4. The cuvettes can due to the engaging edge and corrugated protector
have different dimensions and shape that determine surface when samples of running sole’s surface slip
the design of running surface relief. The round rods on the ground. Small protrusions practically don’t
11 with a diameter 1.5-2.0 mm were arranged in interact with protectors and their multiplicity reduces
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the real contact area of the running surface with

ground. As a result, small protrusions in a contact

with protectors cause a little breaking effect on don’t
have it at all [9].

Figure 1 - Running surface of the soles.
a—general view; I- border; b, ¢ - fragments of relief in the toe and heel portions, respectively.

In order to increase the breaking action of the
numerous small protrusion we have suggested to
perform flexible bars on the running sole surface.
The bars can engage with large and small
protrusions. These antislip elements are to be
arranged in staggered order (see figure) to increase
probability of engagement with ground protrusions.

A distinctive feature of the suggested running
surface relief structure is the presence of crescent-
shaped hollows 7 and 8, V-shaped grooves on the
side of borders 2 and 3, protectors 9 and
aforementioned hollows at the toe and heel parts (see
figure b,c) . The purpose of the grooves is “jamming”
of the engaged supporting surface protrusions that

leads to a high increase of breaking -effects.
Figuratively speaking, hollows are the traps for the
protrusions of ground surface and they are capable to
prevent or reduce the effect of sliding soles while
walking on slippery ground.

During the walk on the slippery surface,
including ice-covered, footwear slip is possible in
any directions and at any phase of the step. However
it is the most dangerous and lead to the fall at the
first and final phases of step. At the first phase (the
phase of making step at the back side of the heel) the
sliding of footwear is more likely towards to the
direction of movement and at the final step (the
phase of pushing off and lifting the sole toe part off
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the bearing surface) — in the opposite direction [10].
Therefore to create conditions for “jamming” of the
protrusions supporting surface the points of the V-
shaped grooves, located in the crescent-shaped
hollows 8 are directed to the edge of the heel but in
the crescent- shaped hollows 7 they are directed to
the front of the sole (see figure). As regards to the
grooves on the sides of the protectors and borders
they are arranged in different directions.
Nevertheless their significant part is focused for
prevention of slipping sole along the movement’s
direction.

Let’s note two additional features of the relief
element arrangement to increase the antislipping sole
properties.

The first feature regards to the cuvettes form
and their arrangement on the running surface. This
aspect due to the availiability large-scale order
protrusions (h>>1.0 mm) on the support surface.
They are in contact with soles will most likely turn
out into cuvettes while deforming the flexible rods.
When sliding of the sole such protrusions run into the
side of cuvettes and are able to “jamming” in it. To
increase of “jamming” protrusions the sharp corners
of cuvettes are located into the toe part and they are
directed mainly to the front edge of the sole. The
sharp corners of the heel parts cuvettes — to the
falling edge of the heel. The arrangement of the
cuvettes increases breaking effects for running sole
surface at the first and final steps by walking on the
ground with large protrusions.

The second features of the antislip elements
arrangement apply to the hollows configuration

between cuvette’s walls.

During sliding soles on the

support surface in any directions the comparatives
shift of the ground protrusions along the hollows are
limited the rectilinear length parts of the hollows.
Let’s explain, that this distance is limited bi size of

the sides cuvettes (see

Figure). Therefore during

sliding sole the relative moment of the ground
protrusions are likely only a rectilinear part of the
hollows, and further they run into the protectors or
borders. They are able to get into the grooves. It is
increase common breaking effects of the running

surface.

The estimate of the breaking effects considering
elements of antislip running surface are carried out
according to the GOST 12.4.083 — 80. The samples

of the thermoelastomer

soles with dimensions

50x50x10 mm were made. There were four kind of
samples: the samples with rectangular cuvettes, the
samples with the same cuvettes with a bars inside
them, smooth samples with grooves on the flank and

smooth  without

antislip

elements  (reference

samples). The experiments were carried out by

means of updated

thermostatic cell for

laboratory bench,

equipped
provision with negative

temperature and with sliding friction force recording
attachment [11]. At the same time the sliding
frictions coefficients of the mentioned sample groups
on the ice-covered surface of asphalt, paving tile and
on the ice at the temperature of -10...-12 C were
determined. The experiment’s result are presented in

the table.

Table 1
The coefficient of sliding friction for the saples of the running sole’s surface on the supporting surface.
Sliding surface Coefficient of sliding friction
on ice-covering surface onice
asphalt paving tile

Smooth (without antislip 0,130 0,115 0,073
elements)
Smooth with grooves on - - *
the flank 0,164 (26,2) 0,138 (20,0) 0,082 (12,3)
With protectors making
cuvettes (without 0,183 (40,8)* 0,145 (26,1)* 0,096 (31,5)*
protrusions)
With  protectors  and 0,238 (30, 1)** 0,176 (21,4)** 0,116 (20,8)**
protrusions inside cuvettes

Note: The percentage shows the increacing factor over factor for samples with smooth supporting surface (*)

and comprising protectors without protrusions (**).

Out of the table it’s follows that examined anti-
slip elements have considerably breaking effects for
sliding soles on support surface. At the same time
combined breaking effects of running sole’s surface
numerous elements make sure to considerable
antislip effects when walking on slippery surfaces.

LLC “Obuv

Rossii” (Novosibirsk)

manufactured a lot of soles with presented running

surface relief for winter

man’s shoes. Experimental

using were organized and all users noted perfect
antislip characterictics of the using shoes.
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From Gorky’s narrative “Foma Gordeyev”
[1899] starts a new stage of his search for hero. M.
Gorky, in his letter to S. Dorovatovski expressed the
idea of his narrative, in which he wrote about his
desire to depict “wide meaningful picture of
contemporaneity” on the ground of a man “who must
be energetic, healthy man, looking for a job fitting to
his power, looking for a space for his energy [3,
XXVIII, p.62-63]. Such a hero must be Foma
Gordeyev, a new ruler from merchant class, “who
was thought to be a Titan, shattering the worldwide
injustice [1, p.165]. However, he appeared to be not
typical for his estate and for his time. He alone rose
against the whole world and was defeated, but the
young bourgeoisie in the person of merchant class
was flourishing and was stronger than the person
fighting alone. Foma had neither support nor
accomplice; even he had no firm ground under his
feet, nor practical, life ideal in his soul. He had all in
all hatred in his heart against all the evil of the
merchant class world.

Moreover Foma Gordeyev is a new type of hero
in the creation of M. Gorky in 90'. Foma is the first
hero of Gorky who rose not against a separately-
taken person, as for eg. Aristid Kuvald [BeiBuisie
momu — Former People], directing all his hatred
against the merchant Petunnikov, or Kain (“Kain and

Artyom”) rising against his insulters, but against the
whole mercantile world, against the whole system.
But this is another matter of things, that he was alone
and powerless in his protest, and he had no idea of
what to begin with, even he did not think to begin a
certain systematic fight against the hated world. But
the good point in him was that he did not perceive
that world which was founded on injustice and
mysteries, dirty crimes, the world to which he
himself belonged.

Vice of the world, as a rule, first of all are seen
by the leaders and humane representatives of the
same world, the thing which happened with the
hostility of the royal world, who in literature were
called “unnecessary people”. Protest of both of the
“unnecessary people” and Foma derives not from the
social, objects of daily life, but he derives from the
morel enmity of this world. As V. A. Keldish noted,
“For Gorky and the writers before revolution, the
theme of resistance of environment, forestlands as
incompatible antagonism between the environment
and the inner world of the person, between him and
his nature” [4, p.435]. Just this “nature of Foma
Gordeyev could not put up with the fact, what
happened around him, in his native merchant class
world. That’s why whatever they spoke or wrote
against Foma Gordeyev, against his weakness and
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senselessness of his fight, in spite of all this, he was a
new hero, he was the beginner of the fight against all
the system of unjust life. The following heroes of
Gorky will know about the object and way of their
fight and in their fight they will go further than Foma
Gordeyev.

On the publication and appearance of the
narrative “Foma Gordeyev” it arouses great interest
to itself in the periodical press, and there appeared
many critical reviews mainly against the main hero
of the narrative. For eg. N. Kaspiyskiy saw in Foma
Gordeyev “a type of pure Russian hooligan”, in vain
surrounded by Gorky “the eagle of self belonging
pure Russian titans” [7, p.432]. Another critic A. L.
Bogdanovich approaching more favorably to the
protest of Foma, noted that “this is personification of
the protest of the best power of human being against
the reigning banality and lulling silence of standstill
life [7, p.432].

The critic of “Moscovskiy vedomostey”
A.Basargin generally considered that Foma does not
deserve to be called as the hero of the narrative, it
might be better to name the narrative as “Yakov
Mayakin”. In the face of antipode Foma, critic saw
Yakov Mayakin as typical representative of merchant
class having woken “hitherto as if dreaming self-
consciousness of basically, sought for Russian
merchant class” [7, p.433]. And after all enmity to
the new hero of Gorky came from M.Chunosova,
who called Foma as “Pitiful monster of mankind”:
[7, p.433].

In the soviet literature study of character of
Forma was not highly valued either. It paid more
attention to the episodically characters of workers,
seeing in them inclination to future hero-fighters of
Gorky and on the character of the main hero it was
noted as “romantic illusion of Foma is diluted with
the prose of bourgeois reality” [5, p.42].
A.Ovcharenko too, focuses his attention on the main
hero, but on the characters of workers, who create
before everything ground, but not the main plan of
the novel. “In the quality of positive powers, he
notes, determining fate of the country, fate of each
person, in the narrative” by the character of Foma
working people are confirmed” [6, p.110, 111].

The authors of “Russian Literature of the XX
century” are true in mentioning that the narrative
“Foma Gordeyev” in the first plan, the moral
problem has been put forth.

The writer points out that “true humanistic
beginning contradicts hypocrisy, false and obviously
cynical moral of capitalists” [8, p.44].

Character and fight of Foma in reality is
determined morally but not socially. His fight against
the world of merchant class is conditioned not by
life, by social necessity as a fight for existence but as
a fight conditioned by moral requirements of soul
and humane nature of hero. The hero as a human
being is morally higher, won’t accept non-humanistic

and criminal principles with which merchants live.
The defeat of Foma lies just in this, just in this lies
his tragedy, being a merchant, he rises against his
own class. Merchant class world is refused within
itself, by the representative of the merchant class
itself. That’s why such a fight is doomed to failure.
This is the defeat of morals, purely humane
principles and values before the iron principles of
merchant class world, the principle which is
determined by Yakov Mayakin like this: “The life of
brother Foma is introduced very simply: either all is
in dirt or lies in dirt...” [2, III, p. 89].

Why Gorky compared the world of merchants
with its own representative, but not with the
representative of any other estate, let’s say, with
intelligentsia or with lower middle class? It seems he
did this for the reason that the writer had to point out
not much of class, social fight, but he had to point
out more moral damage and not fitfulness of
merchant class. Class enemy is absolutely different
from the moral enemy: merchant class with its
principles is hostile not only to the working people,
but also to the whole mankind, to the whole sound
beginning. In the narrative “Foma Gordeyev,
M.Gorky did not fully reveal the class determination
of character and fight of his positive hero.

Different from his father Ignat Gordeyev who is
a man of strong will, strong Foma is a man, though
also strong, but seems to be of double nature,
suspecting in the fact that he lives a correct life. In
the formulation of his character on one hand, his
father and his enterprise and on the other hand his
aunt Anfisa and her tales made their influences.
World of tales of Anfisa and real world of Ignorant
created turmoil and disharmony in the soul of young
Foma. Whatever Foma did, the work in his merchant
enterprises and in his relations to women — in all he
could remain pure pragmatic and merchant, in his
activity and mutual relations with people, moral
feelings are mixed up with. When Mayakin teaches
him, how simply and roughly it is necessary to treat
woman, Foma tells him: “Heart — a person possesses
a hear!...” [2, III, p. 94]. The young man with his
inexperienced mind searches for the sense of life, but
can’t find it, for which he is angry at people and at
him-himself,  considers them and  himself
unnecessary for the society. The questions how to
live, what is the sense of life and what the sense of
human life torture him. “River flows for the reason
that people sail on it — he says, - a tree grows for the
use of people, a dog-guards the house... All in life
can be justified! But people — as cockroaches are
quite unnecessary on the earth... All is for them but
what are they for? In what is their justification?” [2,
11, p.146]

Tragedy of Foma lies in the fact that he cannot
make out the complicated problems of life, find his
place and his appointment in it. Life seems to him to
be just cruel and ruthless process. It is as a mill, but
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people are as corns, dropping under millstone they
turn to flour. In this elusive process, called life, Foma
can not make out the notion which is called the sense
of life — management, money, trading etc., for Foma
all this is a heavy burden from which he wants to
emancipate. Foma somehow very early and very
quickly gets upset in his life and his estate.

It is interesting to know why Gorky in the
quality of such a merchant chose the man, being not
experienced in the problems of living, even an
unread man, not having read any book on merchant
business. It is obvious that Gorky wanted to show
that moral look of his hero was formulated not on the
basis of clear bookish pieces of knowledge, modern
theories, but on the basis of just the real life itself and
natural inclinations of human nature.

Foma’s soul is not distorted and is not spoiled by
some strangers, by bookish, scientific impacts. His
soul preserved its infantile purity and the born with
him kindness, and he won’t accepts the life as it is, the
things which happen around him.

Foma’s protest against the merchants and
against the merchant world bears roughly-
spontaneous character and is expressed in rough
critic and square curses. It is true, that one of the
merchants, “a grey-haired old man” addressing to the
merchants says: “It is from the honor of word! It is
nonsense! It is necessary to endure... prophetical
accusation... they are sinful, aren’t they... Isn’t it
necessary to tell the truth, we are very, very...” [2,
IV, p.217] But these “prophetical accusations” of
Foma are expressed in the form of severe hatred to
these double — faced and dangerous merchants.
Alongside the honour in Foma spoke a great power
and courage to tell them in the face all their
falsehood. He prophited them not on the social
matter of things, not the humanistic matter of things
but Godly punishment. All these people, as to
Foma’s understanding are great sinners and they are
all guilty before God.

Foma’s hatred and his protest doesn’t possess a
hard basis in his soul and in his mind in the form of a
certain ideal. He has no positive imagination about
this ideal and on the other life. He has got only the
sense of injustice, of which he spoke and as if calmed
down his hatred. “He, with tiredness of struggle,
powerless shame of defeat lay silently, furiously
angry, smothered in dirt of something, tightly tied up
on the hands and feet with a towel... something
burned in him and it became darker, emptier in his
soul” [2, IV, p.218].

Foma understood and admitted his defeat and
he didn’t expect more from this struggle. He only
wanted to tell the truth... wanted to ease himself” his
“head painted”, he “felt the truth” [2, IV, p.p.220-
221]. He says to Yakov Mayakin: “And by all means
you are guilty! You spoiled. You spoiled the life!...
But though my truth against you is weaker, but still it
is truth! You are damned! Let you all be damned...

[2, IV, p.221] Against the possessed easy money,
Foma opposed the possession of truth and it turned to
be weaker than the system.

Possession of thirst for easy money and
carelessness to all moral duties before God and
people excites the soul of Foma and pours them all
his hatred in the face, and while doing this, he is in
the powerless, desperate despair, as if he is in a
nightmare. His struggle appears to be if not weaker
but at any case, the struggle of a man being
powerless before this world.

It is not occasional, that L.Tolstoy’s narratives
“resurrection” and “Foma Gordeyev” written by
M.Gorky appeared by the end of the 90 of the XIX
century. In one case we see the completion but in the
other the beginning of search for true hero. Tolstoy’s
Nekhludov found the truth, which was an old truth,
but Gorky’s Gordeyev did not find it, or he looked
for a new truth. But Gorky’s hero had something of
truth, from which he acted, and which can be called
as precursor of future truth for which other heroes of
Gorky will long for. In this sense, just lies the plan of
search for new form of truth and the new novel of
Gorky “The three” can be considered as the
continuation of the narrative “Foma Gordeyev”.

Narrative “The three” was written at the
beginning of the XIX century, in 1900-1901 years and
can be called as a new stage in the search for heroes in
the creative activity of Gorky. If Foma Gordeyev in
his hostility to the existing order falls into the list of
the unsatisfied with life, we can say, the people beaten
off by the very merchant class itself, but llya Lunev
falls into the list of people rising from below and up
stands against them with the same reason as of Foma
Gordeyev. In Gorky’s both heroes the protest against
the unjust world is conditioned not by their social
position, but it is conditioned by the moral state of
their souls. In the both cases natural, humane
beginnings won’t accept social beginning, the soul of
man can’t agree with the injustice, lawlessness,
inhumanity which takes place in life.

“The main problem of narrative — as the authors
note, of the Russian literature of the XX century” — is
a choice of “the way of life” [8, p.49], though it
might be exactly said that it was not a choice but
poignant search of “the way of life”, or fight and
tragic death of Lunev, it is difficult to call the choice
of “the way of life”. Before everything it could be
said about the possibilities of choice and despair
which brought the hero to suicide.

E.B.Tager noting the continuing link between
the narratives “Foma Gordeyev” and “The three” and
the “early stories of Gorky” determined their themes
as “the theme of tragic struggle of personality for the
right to life and happiness, for the right to human
dignity” [9, p.240].

In the context of investigated by us the
problem, it is worth mentioning that the heroes of the
first big-volume works of Gorky including the
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narrative  “The three” searched for, before
everything, the sense and appointment in life. They
understood life and happiness not as the growing
merchants and buyers did, that is, they saw happiness
not in the form of material prosperity and in richness,
but in doing kindness and in active service to the
others. llya Lunev with all his power achieved all;
from the begging orphanage he entered the list of
merchants. But he found no sense in hoarding and in
gathering wealth.

So, Gorky’s hero does not search for his
personal prosperity and maturity but he searches for
activity which brings prosperity not only for himself,
but for the others. But Ilya could not find such kind
of activity and that’s why died tragically. In the
“search for decent life”, Lunev fell into the world of
falsehood and hypocrisy, self-interest, scandalous
injustice” [8, p. 49]. His protest against Poluetkov,
and then against his companion Avtonomova — in its
essence was a protest against to himself, as the life of
a merchant and a purchaser, can’t be called “decent”.
His suicide was the continuation and logical final of
his hatred to Petrukh Filimonov, the death of money-
changer Poluetkov and, at last, the publicly exposure
of the guests and the family of the Antonius. Hatred
to the mean ideals embraced him himself into its
orbit as well which became the reason of his endless
despair and suicide. Both in murdering and in
suicide, one and the same idea was expressed — the
idea of hostility to the existing order of life.

The investigators many a time mentioned the
roll-call of the themes of the narratives written by
Gorky and moral suffering of his heroes with the
themes and heroes of works written by L.Tolstoy’s
and F.Dostoyevski, particularly with the novel
“Crime and punishment” written by Dostoyevsky.
The theme of search for the way of life and moral
sufferings of the heroes of Gorky and his
predecessors coincide something in common. As one
of the investigators of Gorky noted, the young writer
“not only praised this theme among his predecessors,
but untwisted it, informed of its tensity never having
been before” [9, p.240]. The essence of its tensity
lies in the fact that Gorky searched for the solution of
the problem of the hero and the society not in the
moral-psychological aspect, in the way Tolstoy and
Dostoyevsky did, but he searched for the solution of
the problem in the practical activity and struggle, the
ways of which were not yet known either to the
writer himself or to his hero.

The search of young Gorky and his heroes went
on in two directions: first of all in the direction of
search for the power and for the enemy against which
and against who it was worth fighting; secondly, in
the search of the heroes themselves, the heroes with
which mental and willful qualities must this new
hero possess. Neither Foma Gordeyev, nor llya
Lunev knew in what the root of evelty is and against
what and how they had to fight. That’s why their

fight was doomed to failure on two reasons: the first;
they did not yet determine the root and initial reason
of evil which embraced the whole modern world:
secondly — these heroes are not ready themselves to
the systematic practical struggle against this evil.
Their struggle is of too much abstract character:
neither the aim, nor the means of struggle are clear to
them.

llya Lunev knew and could not help knowing
that it was of no use telling his girl companion and her
guest’s bitter reprimands for their false and dishonest
life in the face and while doing this, he openly
declares that he murdered Polutkov. What does it
mean? What for? With what, purpose? Firstly, this is
the endless state of the hero, who in the search of the
way of life and for the aim of his existence, entered a
dead — end from which he does not see a way out, and
that is why he is in despair. Secondly, all this has been
done for the objection of soul, for the suppression and
satisfaction of his hatred to this world, for these by
appearance seemingly prosperous and happy people,
being in bliss in their moor of dishonesty and
falsehood. Under the feet of this dirty life only llya
Lunev is visible, but these people themselves don’t see
its abnormality, as the worms of the moor don’t see
dirt around their lives. Thirdly, it is as to the chance of
aim of Ilya Lune’s protest, - a concrete aim and
programmers of activity he did not possess. Coming to
the Antonovs as a guest, he did not know that he
would protest and burn all the bridges behind him. He
did not know either that by calling at Poluetkov he
would Kill him. In all cases he acts with the possessed
by him the hatred and passion for action. They are
ruled over by emotions, but not by wit, or the latter
was powerless to solve all the puzzles, which the life
put before him. That’s why his actions were ruled over
and directed by the momentarily appearing in him
emotions, born with severe hatred to this world and
with consciousness of his powerlessness before them.
For seemingly senseless actions of Ilya, however one
can find such a justification: with his thoughts and
soul he could not put up with shameful and unjust
world.

The merchant Poluetkov and tavern-keeper
Peter Filimonov, who personify this world, are just
the bearers of his moral. Ilya easily manages and
unpunished in the way as he lawlessly killed the first
and beat the second. He does not know that the roots
of evil are not in them, but are hidden rather deeply,
than the amoral and grasping passion of these people,
and that’s why it is impossible to determine the
reasons of this evil and kill all its bearers. Ilya’s
sense of struggle against all the bearers of evil and
against the society of the Avtonoms in the birthday
party of Tatyana lies in this — his girl-companion’s
struggle whose struggle is like Foma Gordeyev’s
struggle against merchant class. If Foma Gordeyev
admitted his defeat after his riot and put up with it,
llya goes till the end and being conscious of his
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defeat, ends his life with suicide, striking his head
against the wall.

This death of the hero is symbolic, else evil stood
before him as insurmountable wall, which is hard to
smash, how it is possible to strike the head and break
it.

The advantage of Gorky’s new hero before the
precedetors lies in the advantage of llya Lunev over
Foma Gordeyev indicating the fact that llya came
from aside, from a poor family of a peasant. If Foma
was born and grew up in a prosperous family of a
merchant, Ilya Lunev was a poor orphan, came to the
city from a village being still a small child and in an
unknown city felt all the hardships of necessity and
poverty. He with his own strength alone joined the
people and became a beginning merchant. But as
Foma, Illya too could not put up with injustice and
immorality of this world.

In this case Gorky as his precede or L.Tolstoy’s
considers a deep social problem in the moral aspect.
The hero acts against social order deriving from
moral motives of his human nature, but not deriving
from his social unreasonableness. As a result of this,
it appears that social contradictions deriving from
moral criteria are impossible to solve. Perhaps,
Gorky understands this, but the ways and means of
solving social problems - even and real, practical
ways of struggle for building up just social society
are even not known to himself.

Both narratives — “Foma Gordeyev” and “The
three” have been set up as the autobiographies of the
main heroes, and in the both cases the works begin
since the childhoods of the heroes and in the both
cases the ways to their mental and moral formulation
are observed. The autobiographical sense of the plot
of the narratives written by Gorky is determined by
E.B.Tager not as the description of the “history of
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In 1991, after disintegration of the USSR, Caucasus and the Caspian Sea with output on Central
European Alliance has prepared a new, special Asia, which got significant financial, organizational
program TASIS on undertaking the functioning, in and technical support of the international structures,
particular, the realization of the democratic reforms in the first place of European Union. It corresponds
in independent states, create the infrastructures of to the global strategy of EU on rendering the
market economy, the development of interstate trade, assistance to political and economic independence of
transport, network customs - admission points. Central Asian and South Caucasus states by
Within the framework of exactly this program in increasing the possibility of their yield on European
1993 in Brussels "Transcaucasia transport corridor and world market through alternative transport
Europe-Caucasus-Asia" project was brought forth on corridors. Finally TRACECA contacts with Trans-
the initiative of European Union (TRACECA) European Networks (TENS).

[Gasanov, 2007, p. 601]. Besides, the support of the corridor pursues the

As it is well known, in May, 1993 TRACECA purpose to provide guaranteed, steady output of
was created at the participation of 8 countries: Caspian and under Caspian power resource on
Azerbaijan, Armenia, Georgia, Kazakhstan, international  market.  Annual financing  of
Kirgizstan, = Tadzhikistan, = Turkmenistan  and TRACECA project by EU forms 9-11 min. Euro.
Uzbekistan. Later, during the period from 1996 till The TRACECA corridor is aptly located between the
1998 the Ukraine, Mongolia and Moldova were main commodity producer in Asia and users in
joined to the project. In 2000 Turkey, Romania and Europe and, besides, this route is more than two
Bulgaria were joined to the project. In 2009 Iran was times shorter on the main transoceanic direction from
joined to the project, but Lithuania has got the status the ports of Japan to the largest ports of West
of the observer in the intergovernmental commission Europe.
of the organizations. The main purposes of the project are: creating

TRACECA  (Transport  Corridor  Europe the alternative to Russian Trans-Siberian pathway;
Caucasus Asia) is a single project of Euro-Asian the joining of the region to European transport
transport corridor on the West- East direction from networks; the support of CIS’ (the Commonwealth of
Europe, with intersection of the Black Sea, through independent states) new states independence
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[http://www.transcaspian.az]; the fortification of
cooperation between the republics in questions of the
trade development in the region; the assistance of
Central Asia — Trans Caucasus - Europe corridor
development; the determination of the problems and
defects in the systems of trade and transport in the
region; the determination within the framework of
contents and periods of the technical assistance
realization program, budgeted by European Union
[EVROPEYSKIY..., p. 4].

TRACECA project provided the creation of
system collection of railway, car, water and air
pathways, which would connect two final points with
the most short complexion : Druzhba (Friendship)
station on Kazakhstan-Chinese border and Georgian
Batumi port with two parallel corridors: Shymkent -
Tashkent - Samarkand - Bayram- Ali- Ashgabad -
Turkmenbashi - Baku and Shymken - Aktyubinsk -
Makat- Aktau - Baku [Mirzaev, 2004, p. 187].

Today, this transport route comprises train-
ferries between the ports of the west seaside of the
Black Sea and Georgia, a modernized Trans-
Caucasian railway and car roads parallel to her, train-
ferries — Baku - Turkmenbashi and Baku - Aktau
with eight ferries, modernized Central Asian railway
Turkmenbashi - Ashgabad - Tashkent - Almaty -
Chinese border and the road of Aktau - Central
Kazakhstan - Chinese border, Aktau -North
Kazakhstan - Russia, as well as car roads of the
latitudinal direction [Fedotova, 2004].

At the present time TRACECA has 64
terminated and 6 current projects on technical
assistance, in each of which at the minimum, 10
countries-participants are involved:

The International projects of the transport
corridor development are:

1) TRACECA Project on Safety of the road
transport 11 (car roads);

2) Transport dialogue and interaction of the
networks Il (multimodal transportation);

3) Sea protection and safety Il;

4) Project on civil aviation II;

5) Project on Safety of the civil aviation;

6) Regional project of TRACECA -LOGMOS -
Logistical processes and sea pathways Il (multimodal
transportations) [Turaeva, 2014, p. 18].

The list of terminated project comprises projects
of technical help, concerning development of all
types of transportation, education of branch
department employee, different TEO development,
support, rehabilitation and construction of the roads,
introduction of the managerial systems and national
legislation change.

The main achievement of TRACECA is the
main many-side agreement (MMA) about the
international transport on the development of
"Europe - Caucasus - Asia" transport corridor, which
was signed in Baku in 1998. Apart from MMA, the
states, participating in TRACECA, had also taken a

number of protocols and technical applications,
presenting the change and additions to the given to
agreement. Among them it is possible to note the
Protocol about contributing changes to MMA,
approved on Il annual meeting in Tashkent,
including the following positions: about railway
invoice; about using zero rate VAT on railway
facilities and none-using customs deposit; about bank
provision; about policy of financial risks insurance
and ensuring of the goods transit by rail-freight
traffics.

The important action in the development of the
transport corridor is the creation of the Coordinating
committee on the development of Trans-Caspian
international transport route at the participation of
railway and port administration and shipping
companies of Kazakhstan, Azerbaijan, Georgia and
Turkey in February, 2014. Its purpose is the
increasing the route attractiveness at the expense of
the interaction of the sides in removal of physical and
none-physical barriers and coordinated competitive
tariff policy conduction [Transport corridors, 2015,
p. 38].

One of the main stages of the recovering the
transcontinental route are Serakhs Agreement and the
Agreement between the Republic of Azerbaijan,
Sinker, Turkmenistan and the Republic of
Uzbekistan about the forming of communicational
Trans-Caucasus corridor, signed in May, 1996.

The Serious achievement in the development of
international transport corridors is the introduction to
action of Tedzhen-Serahs-Meshhed pathway under
active participation of Uzbekistan railway on May
12, 1996, extending 320 km, which has opened new
Trans-Asian corridor for the yield of Central Asian
countries on the world market through the territories
of Iran and Turkey. In the same year in Serahs the
leaders of Uzbekistan, Azerbaijan, Georgia and
Turkmenistan have signed "The Agreement on the
co-ordination of activity of the rail-freight traffic"
and "The Agreement on cooperation in the field of
regulations of transit transportation between
countries-participants” [http://www.uzyt.uz/index].

The Trans-Caucasus corridor (in transit through
Turkmenistan, Kazakhstan and Azerbaijan), with
output to the Black Sea is known as TRACECA
corridor. According to preliminary estimates of
analysts, the realization of the project will allow
Uzbekistan to spare annually around 20 min USA
dollars only on the export of cotton filament. As to
economic advantages the opening of the new
pathway allows Uzbekistan to shorten the distance to
ports of the Black Sea basin to 1500 kilometers in
contrast with traditionally used "northern" routes.
Today, the transportation of one ton of the cargo on
TRACECA costs cheaper by 14-18 USA dollars than
the former way through Russia.

For present day, the fact that Uzbekistan, having
already put money into the reconstruction of the
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Black Sea transshipment element, Poti port, which
has 3 own storehouses there today, with the capacity
of 30 thousand tons, tells in favour of this route.

This route is one of the the most real
possibilities of Central Asian countries yield
(including Uzbekistan) to the seaports on Tashkent-
Chardzhou-Turkmenbashi- Baku -Poti (Batumi)
route, as well as by the united system overland car
and railway communications formed long ago,
connecting the countries of Central Asian region and
Transcaucasia with European continent.

Within the framework of this route the car road
passes on the territory: Azerbaijan - 801 km; Georgia
- 464 km; Uzbekistan - 662 km; Turkmenistan - 1212
km. On experts’ evidence this car route has the first,
the second and the third technical categories and
allows skipping the transport facilities through
traffic, at the term of the bridges’ reconstructions and
some area on the territories of Azerbaijan,
Turkmenistan and Georgia.

The Railway route on Euro-Asian corridor,
having its total extent of 3076 km, passes the
territories: Azerbaijan (the Baku- Buyuk Helmet) -
511 km; Georgia (Buyuk Helmet- Port Poti) -363
km; Uzbekistan (Chingildy-Farab) - 761 km;
Turkmenistan (Farab-Turkmenbashi) - 1 141 km. It
should be mentioned that this railway pathway,
having its enough high reception capacity about 40
pairs train a day, is well equipped and is partly
electrified [http://refdb.ru/look/l 735317 .html].

Besides the development of the two main
trends: car and rail transportations, technical
assistance in the development of the sea
transportations turns out to be too. The investment
projects on the development of the terminal
infrastructures in the ports of lliichevsk, Poti,
Batumi, Turkmenbashi, Baku and Aktau have
already been marketed as a result Varna-lliichevsk-
Poti-Batumi and Baku -Aktau regular train-ferry link
has been opened. Simultaneously these ports are
given necessary equipment for the realization of the
cargo handlings, including the processing of
containerized cargo.

One of the most important transport elements of
Europe - Caucasus - Asia route on the Caspian Sea is
Baku international seaport. It has several mechanized
quays, which are specialized on processing of dry
cargo and fluid courts, as well as on processing of
ferry and heavy-load containers. At the expense of
the grant the port has gained modern cargo-handling
equipment for the amount of 2 min. dollars
[Mirzaev, 2004, p. 235] as a result of that an oil-
cargo-port is delivered in usage, allowing unload-
loading of 10 min, oil-products per annum. Besides,
some works on the reconstruction of Baku
International Trade Port ferry terminal are held.

If in 1996 the volume of Uzbek export-import
cargo transported on Trans-Caucasus corridor formed
nearly 140 thousand tons, in 1997 it formed 285

thousand tons, and only within eight months of 1998
it exceed 240 thousand tons. With the  operation of
the route beginning only within the framework of
cooperation with Uzbekistan on export-import
operations 660 thousand tons of vitally important
cargo on the amount of about 470 min. USA dollars
have been transported [Karimov, 1999, p. 172]. The
Main transit cargos are oil products and cotton.

Azerbaijan and Uzbekistan consider questions
of more efficient Trans Caucasus corridor use within
the framework of TRACECA project, Europe-
Caucasus-Asia route as an important factor for
growing of the amount of business between the two
countries [Gasanov, 2007, p. 737].

However, among all types of transport a special
place for South Caucasus countries and Central Asia
is occupied by the pipe lines, the main task of which
is delivery of the power systems through the Caspian
and the Black Sea in Europe. Today Turkmenistan is
predicted the fate of Kuwait for great spares of oil
and gas, Azerbaijan and Kazakhstan are numbered
among the countries with great prospects, and
Uzbekistan will be able to provide itself
independence in power engineering even for a long
time [Mirzaev, 2004, p. 159].

The pipe lines in the Caspian region are a
powerful instrument of geopolitics. Baku - Supsa oil
pipeline have been laid first on South-Caucasus
corridor on April 17, 1999, at the participation of the
President of the Republic of Azerbaijan, Geydar
Aliev, the President of Georgia, Eduard
Shevardnadze, and the President of the Ukraine,
Leonid Kuchma, the ceremony of the exploitation of
Baku - Supsa oil pipeline and Supsa terminal
(located on the Chernomorsk seaside of Georgia) was
held. Through Supsa port the export of Azerbaijan oil
which was gained from "Chyrag" oil-field on the
world market began [www.azerbaijan.az]. The Total
extent of the oil pipeline is 850 km, the reception
capacity is 5 million tons per annum [Guseynova,
2005, p. 228].

The Project of Baku - Thilisi - Dzheyhan pipe
line began to be realized after signing of the
declaration on October 29, 1998 in Ankara. It has
been signed by the President of Azerbaijan, Geydar
Aliev, the President of Georgia, Eduard
Shevardnadze, the President of Kazakhstan,
Nursultan Nazarbaev, the President of Turkey,
Suleiman Demirel, and the President of Uzbekistan,
Islam Karimov, in witness of the minister of the
USA power engineering, Bill Richardson [Baran,
2005, p. 106]. The extent of Baku - Thilisi -
Dzheyhan pipeline makes up 1768 kilometers. The
oil pipeline passes through the territories of three
countries: Azerbaijan (443 km), Georgia (249 km)
and Turkey (1076 km). The reception capacity makes
up 1,2 min. barrels of oil a day. The Official
ceremonial openning of the whole oil pipeline passed
on July 13, 2006 in Dzheyhan. Since the moment of
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the putting the oil pipeline into operation on June 4,
2006 and on condition at the end of June, 2013,
altogether 2227 tankers were loaded in Dzheyhan
port, i.e. on BTD 229 min. tons of oil were got to the
world markets. At present oil is pumped on BTD oil
pipeline from the block of "Azeri-Chirag-Gyuneshli*
oil-field and the condensate from "Shah-Deniz" oil-
field [http://www wikipedia.org].

On June 16, 2006 Nursultan Nazarbaev signed
the agreement on joining Kazakhstan to the project
of the oil pipeline. The Agreement provides the
organization of tanker transportation to Kazakhstan’s
oil from Aktau to Baku through the Caspian Sea and
its further transportation on BTD oil pipeline. On the
first stage Kazakhstan intends to load on BTD about
7,5-10 min. tons of oil per annum.

It is interesting that on the ceremonies of the
BTD’s opening Nursultan Nazarbaev has elaborated
that Dzheyhan direction will become for Kazakhstan
only one of the export oil ways, but in no
circumstances the main one. He founded his own
discourses just on the forecasts of the mining of oil in
the republic. "Astana keeps the many-side variant of
its own hydrocarbon delivery to the world market, -
he said. - And not because this is our ferroconcrete
position, but simply because of that in 2010 we shall
gain 100 min., and till 2015 we shall gain about 150
min. tons of oil. Under the internal need of our
economy about 30 min. tons neither BTD, nor North
Caspian oil pipeline will be able to provide complete
transportation of our oil abroad" [Zaslavskiy, 2005,
p. 14].

The Significant place in transportation of power
resources is conducted also to gas. South Caucasus
gas-main, or in other words Baku- Thilisi - Erzurum
(BTE) Gas-main, was officially opened on March 25,
2007. The Diameter of the pipe line is 42 inches,
extent makes up 970 km (442 km in Azerbaijan, 248
km in Georgia and 280 km from Georgian-Turkish
border to Erzurum). On the South Caucasus gas-main

the gas is pumped, which is gained within the
framework of the first phase of “Shah-Denis" project
[Transport..., 2015, p. 72-73].

Uzbekistan also takes part in dispatch of its own
power resources to European countries, through BTD
and BTE oil pipelines, using the ports of Kazakhstan
and Turkmenistan, and from there goods are got to
Azerbaijan and further to Europe through Turkey.
For transportation of the cargo from Azerbaijan to
Uzbekistan, the goods are sent from Baku port to
Turkmenbashi port, from which they follow through
Turkmenistan on a railway or a car road, further they
reach Uzbekistan. There also exists an alternative
way through Kazakh port Aktau, from which goods
are delivered to Uzbekistan by land.

Besides oil and gas, different equipment,
industrial and foodstuffs are also carried.

Within the framework of the corridor some
steps are undertaken on shaping the mutually
beneficial tariff terms for transportation of
humanitarian cargo in Afghanistan, as well as the
organizations of containerized transportation on Poti-
Baku -Aktau- Almaty route with the prospect of their
extension to China.

However, under the whole importance and
intensities of Transcaucasia route, in 2008 the given
route ceded a little to other alternative corridors:
Trans-Russian and Trans-Turkish (Iranian) routes.

The time, cost, reliability, safety of the cargo
have served as the criteria of comparison, moreover,
the higher the importance of the index is, the more
attractive the given route is. As any other index, its
importance can be evaluated only in comparison with
one another.

According to the results of this study the best
indicator of transport routes attractiveness was given
to Trans-Russian route -3414, Trans-Turkish one
turned out to be on the second place according to this
index 6646, and the third place was given to Trans
Caucasus route with the index importance - 8258.

The Comparison of the Index TRACECA of alternative routes. Tevled
Route INDEX Way cost Time cost Reliability Safety cost
Significance Cost
Trans Russian 3114 1685 6767 6373 137
Trans-Turkish 6646 3408 7776 8839 300
Trans-Caucasian 8258 3446 11243 10849 221

During the last years within the framework of
TRACECA and in alternative fetter cooperation
searches of new large-scale project are planned. One
of them is NEACB (New European Asian

Continental Bridge) project, being realized within the
framework of TRACECA. The Interest to the project
is exceedingly great all through the route from China
to Turkey. The extent of this transport bridge is
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10560 km, 3900 km of which pass through the
territory of China, 1800 km pass through the foothills
and plains of Kazakhstan, 700 km pass through
Uzbekistan, 450 pass through Turkmenistan, 1960
km pass through Iran and 1750km pass through
Turkey. Azerbaijan, Georgia and Armenia are also
taken into account to be joined to the project
[Mirzaev, 2004, p. 179].

From the very beginning NEACB assumed the
construction of the railroad tracks network from
Lianyungang coastal city through China to
Kazakhstan and Iran and further on the tunnel under
the Marble Sea (built in 2013) to Turkey for the
reason of ensuring the steady train service between
China and Europe. The New Eurasian continental
bridge was to become the addendum to Trans-
Siberian pathway, which already provides regular
delivery of the cargo between China and Germany.
The given project also comprises sea area, passing
from China through the Indian Ocean [Transport
corridors, 2015, p. 27].

The other project, which must become one of
the main TRACECA'’s routes, is Baku - Thilisi -
Kars (BTK) railway. The agreement on its
construction was signed in February, 2007 by the
presidents of Azerbaijan, 1. Aliev, Georgia, M.
Saakashvili, and the Prime Minister of Turkey, R.
Erdogan. The total extent of the railroad tracks will
form 98 km, 68 km of which will go through Turkish
territory and 30 km will go through Georgian
territory.

Full operation of this train service is planned in
the middle of 2016. On December 24, 2015 on
Baku-Thilisi-Kars (BTK) railway the test cargo train
including five coaches, which went from Baku to
Ahalkalaki station, was successfully started up. The
peak reception capacity of the corridor will form 17
million tons of cargo per annum. On the initial stage
this factor will be at the rate of one million
passengers and 6,5 million tons of cargo
[http://www.trend.az/business/economy/2475882.ht
ml].

To the operation of BTK the delivery into usage
of Alyat port near Baku is also planned. At the same
time Kazakhstan also plans to increase Aktau port, in
which an additional ferry terminal will be built. The
Improvement of ports on the Caspian Sea will bring
even more productive cooperation of TRACECA’s
countries-participants.

TRACECA project "Silk Wind" also seems to
be interesting and, directed on the extension of transit
transportation by railway and sea fetter on the
direction of China border - Kazakhstan - Georgia-
Azerbaijan - west border of Turkey. The Participants
of the project (Azerbaijan, Georgia, Kazakhstan and

Turkey) plan to use the speed through cargo trains in
multimodal transportation, to introduce the common
tariff on cargo transportation, to simplify customs
and border procedures, as well as to shorten the time
of the transit and the time for transit.

Within the framework of Silk Wind project the
extent and velocity of the transportation on
Dostyk/Altynkoli - Kars route through Aktau and
Baku ports will practically decrease by 25% (from 16
to 12 days). The Project provides the introduction of
the preliminary exchange system of information
between customs service and the participants of the
transportation process and expects granting the
complex services of the infrastructure of the
logistics. In 2013 the experts of all countries
designed the project of the agreement, which is
planned to be signed in the nearest future. [Transport
corridors, 2015, p. 66-67].

At the moment American initiative of the
further development of TRACECA, "New Silk way"
is realized, in addition to European initiative of
TRACECA, which for the first time was announced
in 2011 as a possible way of Afghanistan’s greater
integration to the region. The project comprises
traditional approaches such as recovering the trade
ways and relationships, reconstruction of the
infrastructure, creation of the new transit and "North
- South" trade ways, connecting Central Asian
countries, Afghanistan, Pakistan, India and other
states. For the realization of the project not only
reliable and qualitative roads, bridges and border
infrastructure are  necessary, but also the
harmonization of national customs systems so as the
neighbouring states could avoid all legal, formal and
informal barriers and co-operate effectively.

Besides, the Chinese project "New Silk way"
brought forth in the alternative to TRACECA
project, which has found its reflection in "One belt -
one way" approach, announced by PRC Leader, Ci
Czinipin, in September, 2013 in Kazakhstan; seems
to be interesting. The Project belongs to the trade
routes, lying on the lands from China through Central
Asia, Iran, Irag and Turkey (through Bosfor) to
Northwest Europe. This approach is more ambitious
than New Eurasian Continental Bridge [Transport
corridors, 2015, p. 27]. NEACB is a project,
spreading to regional scales, and "One belt - one
way" is a global one.

Thus, in spite of some difficulties, TRACECA
is a project with great future, which will create
conditions not only for the productive cooperation
between the Republic of Azerbaijan and the Republic
of Uzbekistan, but also for all the participants of the
project, with prospect of the inclusion of the world
scale.
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Today, half the world's population lives in 2-group. The number of population of 250
urban areas. Cities are increasingly expanding the thousand to 1 million large cities. In this city of 3,
number of its population is constantly increasing. these Andijan, Samarkand and Namangan.
Therefore, a lot of villages changed their place as 3-group. The number of the population of 100
towns. thousand to 250 thousand in big cities. These towns

These indicators can not be observed during the 9, Nukus, Bukhara, Karshi, Kokand, Jizzakh,
last two centuries, the increasing number of urban Navoiy, development, Almalyk, Angren, Chirchik,
areas in the world. In 1900, 14 per cent of the world's Ferghana, Urgench city.
population lived in cities in 1950, 29 percent in 1990 4-group. The number of the population of 50
to 43.2 percent in 2006, nearly 50 percent. In 2010, thousand to 100 thousand medium-sized cities. 17
the share of the population of the city according to cities in Uzbekistan, Beruni, Turtkul, sir, Asaka,
UN demographic forecast 51.3 percent and 55.9 Shahrixan, Kagan, a safe, Chust town, Zarpafshon,
percent in 2020 to 60.8 percent in 2030 would be Kattakurgan, the Taylak, Urgut Denov, Gulistan and
equal to [1, p.56]. Bekabad city.

Data show that in 2030, close to 60% of the 5-group. Population of 50 thousand small
earth's population lives in urban areas, most of which towns. In this city of 86 [3, p.30].

Australia and Oceania. However, this urbanization It is known that the number of cities during the
on the continent which is the lowest level in 20 years years of independence, the quality of attention.
of the last century [2, p.192]. Therefore, structural changes in the status of the city

Uzbekistan gained its independence, the city in the past years, the city differs significantly
changed. Them up to the level of development of changed. Only 3 town to town, they Samarkand
public policy, urban planning, legal foundations. In region, Payarik (1994), in Bukhara region of
this context, on April 4, 2002, the Oliy Majlis of the Shafirkan (1995) and Navoiy province Yangirabot
Republic of Uzbekistan "On the Town Planning (1998), which resulted in five cities in group three.
Code" as a result of the adoption of the resolution on Soviet period, a number of historical place
the approval of regulation of the law on urban names instead of the history of the language and the
planning documentation, according to types of people in general do not "red" words into the habit of
settlements. In particular: [4, p.95]. As a result, several people have been

1- group. Population of more than 1 million in passed down from generation to generation for
the largest cities. This city which is the capital city of centuries of historical names have disappeared.
Tashkent in Uzbekistan. Paved the way for the restoration of the

independence of these names. In this regard, the
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President of the Republic "to change the names
associated with the Communist ideology" has signed

directly related to the elimination of unfair and
names more than thirty historical name was restored

a decree of the Uzbek people and its language are not (table 1).
Table 1
Ferghana Valley and restoration of the historical name of the city.

Ne | Regions name The old name of the towns The new names of towns
1 Andijan Ilichevsk Karasuv
2 Ferghana Kirov Besharik
3 Ferghana Kuybishev Rishtan
4 Andijan Leninsk Asaka
5 Andijan Moskovskiy Shakhrikhan
6 Andijan Sovetobod Honobod
7 Andijan Sufikishlak Ahunboboyev
8 Ferghana Yangi margilan Ferghana
9 Andijan Kukan kishlak Pahtaobod

Independence, President Islam  Karimov's years. Since 2009, this trend is, on the contrary, led

initiative and under the guidance of urban and rural
reconstruction, improvement. Change according to
the country's image in the world attention to issues of

the heart. In particular, on August 3, 2009, housing
construction in rural areas "model projects" in
accordance with the decision of the PF-1167 as a
result of the construction of a modern urban-style
residential areas, cities, unique look. This decision
and the requirements of modern cities and urban
settlements in accordance with national traditions,
into the development of a comprehensive legal view.

Today, cities, towns, regions and cities
subordinated to the republic was divided, the city is
now a total of 1,199 contacts, of which 119 are in the
city and 1080 in the town. It has 443 settlements in
the valley including 28 cities and 415 towns . At the
same time, Ferghana region, 23 medium and small
size, 5 large cities as well. [4, p.133].

Over the past years, as in the whole of the cities
of the valley centuries of creative works. Historical
memories associated with a number of complexes
have been reconstructed, and new ones created. In

particular, set Al-Fargani complex areas of the holy
shrines, architectural monuments to its original
condition.

economic

socio-
the

Uzbekistan's
and

Ferghana Valley, its
cultural, especially with

demographic potential of the region in the center of
attention of many scientists. The region occupies
only 4.1% of the total area of the republic, 28.2
percent of the country's population live. Residents of
a square. km. 438.3 people. The share of the
working-age population makes up 61.3 percent of the
population of the valley [5, p.33].

Valley region are concentrated most of the

country's population, the more the structure of the
population of the rural population in the coming

to the priorities of the rural population declining
population of the city. It is related to the granting of
the rural population living in the town, the city
showed the effects of the status of cities. As well as

small and medium-sized cities, the population did not
go through the villages.

Small and medium-sized cities, according to
2011 statistics, 12.7% of Andijan, Namangan region,
12.1% and 7.0% in the Ferghana region's population.
The difference in the demographic potential of a
population in a small town in the region. This figure
seems to be one of the regions is considered to be a
difference. If the regional level seen Chust in
Namangan, Andijan in Shahrikhon, Ferghana region
Hamza city, these small towns in regions of high
demographic potential. Dustlik the large number of
small towns in the entire valley with the leader,
Hamza city is leader only in Ferghana region.
Because the rest of the population of this town in the
province of small towns (of Chartak, Kasansay, Pop,
of Turakurgan).

The potential of the population of the valley's
small towns can be divided into the following

groups:
1. Population’s

demographic

potential s

higher areas: (81,7-70,1 thousand people) - Dustlik,

Shaxrohon, Asaka city;

2. Population’s

demographic potential is

average areas: (57,6-40,0 thousand) -Chortoq of
Turakurgan, Kasansay Pop, Quva, Uchkurgan;

3. Population’s
areas:  (39,2-25,9)

demographic potential is low

Kurgan, Rishton, the

Akhunbabaev, Poytug' Suu, Khakkulobod, Quvasoy

Rishdan  Khanabad,

Pakhtaobad, = Khojaobod,

Besharik, Marhamat cities.
The center of economic reforms aimed at the

creation

of a stable and

efficient economy
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demographic situation. Because of the high
population growth rates. In recent years, the natural
population growth rate has dropped slightly, but he
still has some of the top countries in extent [6,
p.306].

Increasing the capacity of the population plays
an important role in its growth rate. Over the past 20
years, the valley's small and medium-sized cities in
the face of demographic specific way. According to
statistical data, in the valley of small and medium-
sized cities, the total population of 557 thousand 900
people in 1991, 945 thousand 200 people by the year
2011 grew by 169.4%. Of course, the population
growth rate for the region's small and medium-sized
cities were equal. For example, in the Namangan
region made up 183.8 percent, the Ferghana region,
181.2 percent, 165.7 percent in the region [7, p.32].

It seems that the population of the cities in the
region over the last years 557.9 945.2%. Population
growth in the number of the leading cities of
Ferghana region, and in this regard the leader
Hamza. Further in the region of small cities (the
Akhunbabaev). Namangan (Pop) region, which cities
are the cities of Andijan region, is quite different
from the rest of the city only Hamza cities.

The region's small and medium-sized cities in
the 2011 demographic potential of the region (393,8),
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The Constructive transformation of the
economy independent  Uzbekistan dialectical
intertwines with improvement of the spiritual life
society. What the President of the Republic
Uzbekistan 1.A.Karimov "Soviet social policy
emphasized, was simply obtruded our folk. She did
not correspond to his(its) scolded moral, moral,
spiritual value. Exactly so it was formed such big
breakup meantime that was declaimed in system this
government, and that that was indeed. The Persons,
its material, spiritual need occupied in this system of
one of the last places. Such state had not future.[1,
23]

In context of the planting to soviet ideology big
importance was spared change the spiritual world of
the broad public masses, "re-education™ people. Did
not escape that fact that in cultural and politician to
work "must be called old politicians to communist
party". Such approach has brought about that that
from the very beginning "cultural construction" has
taken nature. It aimed at statement in ambience of the
broad masses unattractive devil totalistic to
personalities, to  poor suit public literature, loss
ancient tradition and custom.

Not less it is important also to take into account
that soviet managament instead of objective
necessary process of the consequent integration
original east and the best sample of the west culture,
artificially opposed to them to each other. The
Presentations in its main mass European part
populations, bolsheviks with contempt pertained to
spiritual conquests folk Orient. The Dominant
criterion of the cultural progress emerged the degree

of the mastering "European culture” in russian
variant of her(its) expression. Moreover the last,
turned out to be at most politicized and farfetched
"proletarizm™.

The Bolsheviks resolutely cut off not only the
most rich layers "prerevolutionary"” spiritual heritage
folk national fringes, but also most russian folk,
having left only that part, which could serve the
purpose of the building to communist empire. The
Cultural policy new authorities, aside from
totalitarian ideological of the sterilisations of the
broad public masses, executed the function to
consequent rusification, called to clamp the spiritual
unity all folk unitary soviet state. [2,149-150]

March 5 1918 were created Public Komissariat
Enlightenments TASSR (Narkompros). The April 30
1918 were organized marginal, regional and town,
district and advices public education [3,13]. On the
first time marginal advice activity of the public
education and its Executive Committees were not
connected with local councils of the enlightenment.
They concerned with the questions, concerning
stating the school deal in Tashkent mainly, increased
the contradictions between Executive Committee and
Narkomprosom. As a result, 21 May 1918 TASSR
stand; bear resolution about dismissal of the
Marginal Advice of the public education. [4,62]

Cultural work closely touched with activity
Public commissariat enlightenments. On the grounds
of "Positions about organizations of the deal of the
public education in Turkestan edge" (the August 17
1918), the general managament deal enlightenments
was sent Narkomprosu TASSR. [5,124] First steps
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cultural construction in Turk republic passed in very
heavy condition. The Republic was girded burning
ring of the civil war, public facilities of the edge was
destroyed, nearly completely were absent the local
personnel, textbooks and scholastic allowances on
poxuom language. About established position
M.V.Frunze noted that "groups of ten of a thousands
muscleman -poor person - a mass darkenning,
illiterate, residing under influence Gaes and mullahs
so problem to paramount importance is behooving
production political of the work amongst scolded
populations” [6,31].

Coming from soviet period of the beliefs about
cultural development of the population Turkestan,
bolshevik managament has brought forth in number
priority problem “exterpations of the darkness and
ignorance of the labor moslem folk". She introduced
in the manner of heavy heritage of the tsarism and its
colonial politicians. The Component part of this
problem was declared fight for liquidation
"illiteracy".

Certainly, in ideological plan problem
increasing level to literacy was in considered years it
is enough actual. After all even with provision for
numbers "labor bottom of" local population, got
primary formation in medrese and maktab, the
general factor to alphabetical illiteracy, particularly
not settle, was not allow. So national intellectuals not
only greeted this action, but also undertook the
participation in organizations of the schools and
course likbez (liquidation to illiteracy). Together
with that soviet liquidation to illiteracy in principle
carried unambiguous ideological directivity. Political
managament of the country, undertaking course on
liquidation of illiteracy, came from that that
ungrammatical, subject to "prejudice past” people,
can’t consciously participate the socialism" in
"making. [7,151]

Parallel with adjustment of the soviet system of
the school formation intensive work was conducted
on liquidations not soviet types of the schools. In
provision this important for bolshevik managament
of the problem in 1917-1918 gg. SNK RSFSR has
taken the row a decree-law targeted on removal
"interference” Church in deal of the school. In
particular, January 23 1918 were accepted decree-
law "About branch church from state and schools
from church ". In all state, public and quotient
institutions was forbidden teaching religious religion.

Was it herewith forgotten that in edge earlier
acted the representative network national-religious
educational institutions, in which young generations
population of Turkestan, alongside with study
moslem teaching, have possessed the arabic system
of writing, got acquainted with spiritual
achievements of its folk. However in Turkestan
scolded population watchful pertained to soviet
school.

His(its) likings more spread on traditional
maktab (schools). So in reality sharp political fight,
when main regions of the edge were engulfed by
rebel motion, local government did not dare in
destroy the confessions of the educational
institutions. Medrese and maktab (schools) formally
had a right on existence. Together with that party and
soviet organs did all the best to economic problems
them. The Successful decision of this problem
promoted the nationalizing an vakuf property, the
lands of the religious institutions, with incom which
were kept religious cultural to organizations and
confessions of the school.

Subsequent to the Centre of the arduous efforts
on building of the school have unfolded in edge
Public commissariat TASSR and his(its) divisions at
local councils. The new system of the public
enlightenment united labor soviet school was
recognized instead of maktab (schools). She divided
on two steps: the first, for children from 8 before 13
years (the five-year course), and the second - from 13
before 17 years (the four-year course).

Priority attention to soviet school has defined
the rash expansion to its network. The First schools
for children of the local nationalities were open in g.
Skobelev (town is Fergana) under the direction of
T.N.Kary-Niyazova (1917), in That-Tyube (near
Tashkent) under the direction of Akilhana
Sharafutdinova (1917.). [8,67]

In republic since May 1918 on September 1919
were openly 905 new grade schools. Such are a
national schools in 1918 in Kokand was openly 17
schools, in Skobelev district - 6, in Tashkent-5. From
functioned in Turkestan’s republic 121 schools 57
were national. In 1918-1919 gg. in Samarkand area
was openly more than 100 schools[9,224].

On territory Perovsk district worked 58 schools,
in which were trained 4660 children, including 1768
kazakhs. In Aulie-Ata district was 100 schools, from
which 25 schools were open for the first time, in they
worked 130 teachers, open were 73 evening groups.
In 1919 in Semirechie and Syrdariya area was openly
27 uzbek, 6 dungan, 4 uigur schools. [10,14-15]
Formation and development of the soviet school in
data area had their own specific particularities. In
connection with nomadic and semi-nomadic lifestyle
for kazakhs were created nomadic schools[11,56].

In 1919 in Turkestan’s republic numbered more
than 100 russian-kirghiz schools moreover of them
national - 10 schools Il step. In each school was
trained from 20 before 150 children [12,25]. The
Russian teacher happened to to work at translator,
don’t know russian language, however, these courses
have played the certain role in preparing the local
personnel. In consequence were an open courses of
the obligatory education soviet workman local
language majority populations[13,126].

The main problem was seen in that to transform
the schools from instrument "mastery to bourgeoisies
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and squire in instrument mastery worker of the
class", from facility "spiritual enslavement of the
masses in facility of their liberation" from
"reactionary ideology"”, do the school "authentic
centre of the enlightenment of folk".
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Introduction

Cylindrical milling is used in cases when it is
necessary to mechanically process flat surface of a
billet of substantial width of the cutting tool. The
cylindrical milling cutter is a multiblade cutting tool,
the perceiver variable load during the work. Improve
the process of milling flat surfaces on the production
is achieved by using a cylindrical milling cutters with
the helical cutting teeth. Cylindrical milling cutters
with the straight cutting teeth are used less, mainly
for the milling of narrow surfaces [1, 2].

During the cylindrical milling (in this work it is
considered conventional milling) in the cutting zone
acts tangential and radial forces, the force of friction,
leading to wear and the thermal deformations of the
cutting edges of the tool. All of these factors can lead
to processing errors (deviation from specified
dimensions, geometric shapes or the correct
positioning of the surfaces).

This problem has been considered in the
various scientific research works. In the work [3] the
results by the computer simulation of milling process
the ledge of the end milling cutter are presented. It
was made the optimization of cutting feed of the
cutting tool on the basis of the contours of
distribution of the plastic deformations, stresses and
shear strains of the material in the cutting zone. The
article [4] is described the mechanism of formation
the systematic errors of forming when the processing
the outer cylindrical surfaces of cylindrical milling
cutters with axial and radial feeds, and the analytical
dependence is derived for definition of errors that

allowing you to control of the process parameters.
The comparison of the geometric roughness of the
processed flat and contoured surfaces during climb
milling and conventional milling is presented in work
[5]. It was determined that the trajectory of the
cutting tooth during the conventional milling is an
inverted trajectory of climb milling. The milling of
convex geometric profile provides a lower surface
roughness by the compare of the milling concave
surfaces. The influence of the rounding radius of the
cutting edge on the stress-strain state of the zone of
the chip formation and on the surface quality when
milling was investigated in the research work [6].
During the roughing it is recommended to use a
cutting tool with a rounding radius in the range of
0.01 — 0.03 mm, and when finishing with optimum
rounding radius 0.03 — 0.04 mm provides the
smallest cumulative deformation and roughness of
the processed surface.

The research of the process of milling of the
cylindrical milling cutter with the helical cutting
teeth by the approach of computer modeling will
allow to receive the authentic results of the stress-
strain state of the material of the billet. The changing
of cutting modes during the simulation enables for
the engineer to correct of the technological process
of milling on the machines with the numerical
control (CNC), which it is an actual task for
automated machinery production.

Materials and methods
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The research of subject was the contact
interaction of cutting edges of the milling cutter with
the processed surface of the billet in conditions of
conventional milling.

The creation and subsequent orientation in the
global coordinate system solid of models of the billet

and the cylindrical milling cutter with helical cutting
teeth can be performed in any CAD system.

The parameters of the models of billet and
cylindrical milling cutter are presented in table 1.

Table 1

The parameters of the billet and the cylindrical milling cutter.

Reference Unit .
Name of the parameter designation of the measurement Magnitude
Length Ly mm 50
Width B mm 50
Height H mm 20
The cylindrical milling cutter

The outside diameter of the milling cutter dm mm | 70
The length of the cutting part of the milling cutter Im mm 52
The total length of the milling cutter Lm mm 60
Rake angle y deg. 10
Clearance angle a deg. 10
Helix angle 1) deg. 36
Width of cylindrical facet f mm 1
The outside diameter of the flanges of the milling cutter dr mm 54
Hole diameter D mm 28
Keyway width bk mm 7
Keyway depth tk mm 3

The magnitude y of the cylindrical milling
cutter is selected in depending on processed material
and the character of processing. For this type of
milling with constant cutting depth y is performed
positive. In order to increase resistance of cutting
tools o was taken to be the magnitude of not more
than 10 degrees.

The helix angle of the cutting blade is used to
increase the smoothness of work of the cylindrical
milling cutter and for creating the direction of the
descending chip on the tooth face [7].

The orientation of solid models of the billet and
the cylindrical milling cutter with helical cutting
teeth in three-dimensional formulation is presented in
Fig. 1.

Figure 1 — The orientation of the models of billet and cylindrical milling cutter.

To reduce the size of the file the model of the
fixture for clamping of billet (vice) was not created.
The billet was fixed for the bearing flat surface and

didn't move around the coordinate axes. The milling
process was carried out at the combination of two
motions: a rectilinear translational motion of s with
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velocity of 1000 mm/s and the rotational motion n
around its axis with a frequency 2865 min™ of the
cylindrical milling cutter. The translational motion of
the cutting tool directed toward to the billet. The

a)

Figure 2 — Split solid models into finite elements: a — billet, b — cylindrical milling cutter.

The model of the billet was split into 70286
elements (16873 nodes), the model of the cylindrical
milling cutter was split into 27660 elements (6066
nodes).

The removable layer of material (allowance)
from the model of billet had the smaller size of the
finite elements (refinement) than the other layers. It
should be noted that the reducing of the size the
finite element allows to obtain the more accurate
results of the research. However, it leads to an
increase the amount of data and, consequently, for to

Mesh

Mesh (refinement)

cutting depth t was accepted magnitude of 2 mm.
The cylindrical milling cutter has 10 cutting teeth.

The models of the billet and the milling cutter
are split into finite elements in Explicit Dynamics
module of Ansys program (Fig. 2).

implement the calculation will require the significant
computing resources.

The setting of processing conditions and
simulation of milling process was implemented in the
program LS-DYNA [8]. The choice of the type of
finite element, material properties, type of contact,
the character of the motion models of the billet and
the cylindrical milling cutter were performed by the
special cards [9].

The identification of the models of the billet (2)
and the cutting tool (1) are executed with the help of
the card of the key word *PART (table 2).

Table 2
The cards of the setting of the parameters of the structural unit of the models.

*PART
pid secid mid eosid hgid grav adpopt tmid
1 1 1

*PART
pid secid mid eosid hgid grav adpopt tmid
2 2 2

The assignment of material parameters and the
types of elements was performed by three variables:
pid (model number), secid (section identification

defined in the *SECTION section), and mid (material
identification defined in the *MAT section).

The solid elements are set for models. The
completed card is presented in table 3.
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Table 3

The cards of the setting of the properties of the elements of the solid type.

*SECTION_SOLID

secid elform aet
1 1

*SECTION_SOLID

secid elform aet
2 1

Section ID (secid) and element formulation
options (elform) are selected in the card. The
constant stress solid element (defaults) is used in
accordance with equation 1.

As a processed material it was selected by the
structural steel. The milling cutter made of the tool
steel. The milling cutter is adopted of perfectly rigid

body (card of the key word *MAT_RIGID), don't
subject to deformations, billet — plastic material (card
of the key word *MAT_PLASTIC_KINEMATIC)
with the properties of isotropic and kinematic
hardening. The material models for the billet and the
cylindrical milling cutter are recorded in table 4.

Table 4

The cards are given models of material and their characteristics.

*MAT_RIGID

mid ro e pr n couple m alias
1 7.85¢-9 2e+5 03 O 0 0
cmo conl  con2
1 6 5
Ico or al a2 a3 vl w2 v3
0 0 0 0 0

*MAT_PLASTIC_KINEMATIC
mid ro e pr sigy etan beta
2 7.85e-9 2e+5 0.3 250 960
src srp fs vp
0 0 078 0

The identification of the materials of models is
implemented by the variable mid 1 or 2 (see cards of
the key words *PART).

For the material of the cylindrical milling cutter
it was taken by following physico-mechanical
properties: mass density (ro), Young's modulus (e),
Poisson's ratio (pr). The variables sigy (yield
strength) and etan (tangent modulus) are added for
the material of the billet. The variables n, couple and
m are defined the relationship of the options with
module MADYMO3D/CAL3D (rigid body in the
local coordinate system).

For the model milling cutter the center of mass
constraint (in global directions) sets of the variable
cmo (EQ.1). The constraints of the displacement of
the milling cutter along the coordinate axes X and Z
are recorded in conl (EQ.6). The choice of rotation
milling cutter (around the coordinate axis X) runs
variable con2 (EQ.5). The number of local
coordinate system (Ico or al) and the parameters of
the vectors (al — v3) were not taken for the
calculation.

The ratio of failure strain for eroding elements
for steel (variable fs) is 0.78.

The contact between the billet and the
cylindrical milling cutter was asked by the key word
*CONTACT_ERODING_NODES_TO_SURFACE_
THERMAL_ID. This key word takes into account
elastic-plastic properties of the contacting materials,
and when overcoming the resistance of the material
of cutting occurs the removal of elements from the
surface of the model. Also it provides for the
assignment of thermal parameters of the material
during processing. The structure of this card of the
key word is presented in table 5.

The contact interface 1D is defined of the
variable cid. The cutting teeth of the model
cylindrical milling cutter and free from the fixing flat
surface of model of the billet (variables ssid, msid,
sstyp and mstyp) contact.

The magnitudes of static coefficient of friction
and viscous damping coefficient in percentage are
set, respectively, the variables fs and vdc. The birth
time and the death time of the contact surface are
setting of the variables bt and dt.
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Table 5
The card of the setting of the parameters solid contact models with the failure of material.
*CONTACT_ERODING_NODES_TO_SURFACE_THERMAL_ID
cid
1
ssid msid sstyp mstyp  sboxid mboxid spr mpr
1 2 3 3
fs fd dc Ve vdc penchk bt dt
0.2 0 0 0 20 0 0 1le+20
sfs sfm sst mst sfst sfmt fsf vsf
1 1 0 0 1 1 1 1
isym  erosop iadj
1 1 1
cf frad htc gcerit gmax cd_fact bc flg algo
0 0 4.7e-5 2 10000 1

In the fourth line of the card there are recorded
parameters of scale factors for the two models.

The parameters of the direct contact of the
models are given in the fifth line of the card:

isym — symmetry plane option (EQ.1 — do not
include faces with normal boundary constraints);

erosop — erosion/interior node option (EQ.1 —
storage is allocated so that eroding contact can
occur);

iadj — adjacent material treatment for solid
elements (EQ.1 — solid element faces are included if
they are on the boundary of the material subset).

The magnitudes of thermal conductance for the
closed gaps, the critical gap, the gap, in which there
is no thermal contact, and the multiplier which is
used on the element characteristic distance for the
search routine are selected by using variables htc,
gerit, gmax and cd_fact, recorded in the sixth line of
the card.

The motion of the models is carried out by the

five cards. The key words
*BOUNDARY_PRESCRIBED_MOTION_SET_ID,
for cylindrical milling cutter -

*BOUNDARY_PRESCRIBED_MOTION_RIGID
are used for the billet (table 6).

Table 6

The cards define the desired law of motion of the models.

*BOUNDARY_PRESCRIBED_MOTION_SET_ID
$ 1Displacement

$ Billet
id dof wvad lcid sf vid death birth
2 1 2 3 1 0 0 0

*BOUNDARY_PRESCRIBED_MOTION_SET_ID
$ 2Displacement

$ Billet
id dof wvad Icid sf vid death birth
2 2 2 4 1 0 0 0

*BOUNDARY_PRESCRIBED_MOTION_SET_ID
$ 3Displacement

$ Billet
id dof wvad lcid sf vid death birth
2 3 2 5 1 0 0 0

*BOUNDARY_PRESCRIBED_MOTION_RIGID
$ Displacement
$ Cylindrical milling cutter
pid dof wvad Icid sf vid death
1 2 0 6 1 0 le+28
*BOUNDARY_PRESCRIBED_MOTION_RIGID

birth

$ Rotation
$ Cylindrical milling cutter
pid dof wvad lcid sf vid death birth
1 5 0 7 1 0 le+28
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The variables id and pid is the identification of
the models. For billet the constraint of motion along
the coordinate axes is defined of the variable dof
(EQ. 1, 2, 3). The cylindrical milling cutter is moved
along the Y-axis (dof 2) and has a degree of freedom
of the rotational motion around the X-axis (dof 5).

The flags-signs of vad set the parameters of the
motion of the model: 2 — displacement and 0 —
velocity. By each movement there is assigned an ID

for the description of the dependence of the velocity
models from time (Icid 3 — 7). The load curve scale
factor sf defaults equal 1. The time imposed
motion/constraint (activated death) was taken by
default.

The choice of the velocity motion at time
intervals of simulation of the milling process (0 —
0.005 s, 0.005 — 0.02 s, 0.02 — 0.06 s) is presented in
cards of the key word *DEFINE_CURVE (table 7).

Table 7

The cards of the setting of the table relationship between two variables.

*DEFINE_CURVE

Icid sidr sfa sfo offa offo dattyp
3
al ol
0 0
0.005 0
0.02 0
0.06 0
*DEFINE_CURVE
Icid sidr sfa sfo offa offo dattyp
4
al ol
0 0
0.005 0
0.02 0
0.06 0
*DEFINE_CURVE
Icid sidr sfa sfo offa offo dattyp
5
al ol
0 0
0.005 0
0.02 0
0.06 0
*DEFINE_CURVE
Icid sidr sfa sfo offa offo dattyp
6 1 1
al ol
0 0
0.005 -1000
0.02 -1000
0.06 -1000
*DEFINE_CURVE
Icid sidr sfa sfo offa offo dattyp
7 1 1
al ol
0 0
0.005 -300
0.02 -300
0.06 -300
The key word *DEFINE provides a way of Recorded in the card of the key word

defining boxes, the coordinate systems, the load
curves, the tables, and the orientation vectors for
various uses.

*BOUNDARY_PRESCRIBED_MOTION variable

Icid is specified and in the card of the key word
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*DEFINE_CURVE. The scale factors for abscissas
and ordinates (sfa and sfo) were taken by default 1.
The variables al and ol set magnitudes of the
abscissas and ordinates. The magnitudes of the
abscissa — time for milling, the magnitudes of the
ordinates — velocities motion of models. Zero in the
ordinate corresponds that the model of the billet does
not move. The minus sign on the ordinate
characterizes the displacement of the cylindrical

milling cutter to the billet at a velocity of 1000 mm/s
and rotation of the cylindrical milling cutter
clockwise with a wvelocity of 300 rad/s. The
displacement velocities of cylindrical milling cutter
are not change on throughout the time range of the
milling process.

The termination time of simulation of the
milling process is recorded by the card, presented in
the table 8.

Table 8

The card of the assignment the condition of termination time of the calculation.

*CONTROL_TERMINATION

endtim endcyc
0.06

The key word control cards are optional and can
be used to change defaults to activate such solution
of options as a mass scaling, the adaptive remeshing,
and an implicit solution.

The saving of the results was carried out every
0.001 s solutions. Reducing the time step of the

endeng  endmas |

calculation allows to get on output more detailed
view of the cutting process of the material of the
cylindrical milling cutter. The card is presented in
table 9.

Table 9

The card of the assignment of time interval between outputs.

0.001

*DATABASE_BINARY_D3PLOT

dt lcdt  beam npltc

In the card it was recorded one variable dt,
defining the time interval between outputs.

Output format for D3PLOT file recorded by the
card of the key word *DATABASE_FORMAT

(table 10). In the card iform (EQ.0) — LS-DYNA
database format, ibinary (EQ.0) — word size of the
binary output files (64 bit).

Table 10

The card of the assignment of the format writable databases.

*DATABASE_FORMAT

iform
0

By using this option one can reduce the size of
the binary output files which are created by 64 bits
computer such as CRAY and NEC [10].

The size of the created keyword file was 9 MB.

Results and discussion

ibinary

0

The cutting of the material of the cylindrical
milling cutter on the 0.006, 0.02, 0.04 and 0.06
seconds of the process are presented in Fig. 3 — 6.
Coloured contours on the model of the billet show a
degree of maximum shear stress of the material.
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D-SL ANYresupni

Time=  0.006

Contours of Maximum Shear Stress
min=0, at elem# 1

max=126.274, at elem# 73249

Fringe Levels
1.263€+02 _
1.136e+02
1.010e+02 _|
8.839€+01 _
7.576e+01 _
6.314e+01 _|
5.051e+01 _|
3.788e+01 _
2.525e+01
1.263e+01
0.000e+00

&
Figure 3 — The maximum shear stress of the billet material during milling cylindrical milling cutter to 0.006 s
of the calculation process. The unit of stress is N/mm?,

D-SL ANYresupni

Time= 002

Contours of Maximum Shear Stress
min=0, at elem# 1

max=159.626, at elem# 76555

Fringe Levels
1.596+02 _
1.437¢+02 |
1.277e+02 _|
1.417€+02 _
9.578e+01 _
7.981e+01 _|
6.385e+01 _|
4.789¢+01 _|
3.193e+01
1.596e+01

0.000e+00

z
kkv
Figure 4 — The maximum shear stress of the billet material during milling cylindrical milling cutter to 0.02 s
of the calculation process. The unit of stress is N/mm?.

D-SL ANYresupni

Time= 004

Contours of Maximum Shear Stress
min=0, at elem# 1

max=158.083, at elem# 29478

Fringe Levels
1.581e+02 _
1.423e+02
1.265e+02 _|
1.107+02 _
9.485€+01 _
7.904e+01 _
6.323e+01 _|
4.742e+01 _
3.162e+01
1.581e+01
0.000e+00

Figure 5 — The maximum shear stress of the billet material during milling cylindrical milling cutter to 0.04 s
of the calculation process. The unit of stress is N/mm?.
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D-SL ANYresupni
Time = 0.06
Contours of Maximum Shear Stress
min=0, at elem# 1
max=156.279, at elem# 69154

Fringe Levels
1.563€+02 _
1.407e+02
1.250e+02 _|
1.094€402 _
9.377€+01 _
7.814e401 _
6.251e+01 _|
4.688¢+01 _|

3426401

1.563e+01

0.000e+00

Figure 6 — The maximum shear stress of the billet material during milling cylindrical milling cutter to 0.06 s
of the calculation process. The unit of stress is N/mm?,

Shear stress in the cutting zone reaches of
magnitude 125 — 160 N/mm?. Finite elements of the
model of the billet, on which the cutting edges of
cylindrical milling cutter are act, is deformed (to
damage), and is separated with the processed surface
(formation of chips). At full cutting depth of milling
and in the different positions of the teeth of the
milling cutter, the cutting process is carried out by
one or simultaneously (partially) three of cutting
edges. There is observed don't uniform the cutting of
the layer of material of the billet of the cutting edge
of the cylindrical milling cutter. In the central part of
the billet, the thickness of a removed layer of the

material is reduced. This is due to the withdrawal of
the cutting tool from the processed surface of the
billet, as a result of the action is of the radial
component of the cutting force. The intensity of
maximum shear stress of the material of billet
constantly is increasing as is passing of the cutting
tool to a predetermined length of milling. A complete
picture of the stress-strain state of the billet can be
obtained by choosing the operations displaying of the
fields of strains and stresses on the toolbar of the
program LS-DYNA.

Table 11

The control of the parameters of the milling process on one of the cycles of the calculation.

dt of cycle 5821500 is controlled by solid  Element 36768

Parameter Magnitude
Time 5.98888e-2
Time step 1.00258e-8
Kinetic energy 3.22453e6
Internal energy 1.93678e5

Spring and damper energy le-20

System damping energy 0

Sliding interface energy 5.47795e4
External work 3.45732e6
Eroded kinetic energy 2.51909¢e4
Eroded internal energy 1.08185e5
Eroded hourglass energy -8.11405e4
Total energy 3.39185e6
Total energy/Initial energy 9.81064e-1
Energy ratio w/o eroded energy 9.65955e-1
Global x velocity -1.79275¢el
Global y velocity -7.18865e2
Global z velocity -6.15721e-1

Average CPU time per zone cycle
Average clock time per zone cycle

CPU time per zone cycle

0 nanoseconds
107 nanoseconds
109 nanoseconds

Node number 10718 deleted at time 5.98888e-2
Solid element 42462 failed at time 5.98888e-2
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The termination of the calculation occurred on
5832316 cycle. The report on the implementation of
the solution is created in a text files "messag",
"d3dump" and "d3hsp".

The control of energy and other process
parameters of cylindrical milling at 5821500 cycle,
the calculation are presented in table 11.

Perform a comparison of parameters of the
milling process at the beginning and at the end of the
processing. At the end of the milling process are
increased to 10* times values of the kinetic energy,

internal energy, sliding interface energy, external
work, eroded Kkinetic energy and eroded internal
energy, total energy. Does not change the value of
spring and damper energy, the ratio of total/initial
energies and energy ratio w/o eroded energy. The
control of the contact is carried out by the quantity
and serial numbers of the deformed or deleted
elements from the processed surface of the billet.

The information about calculation time (in
seconds and in percentage) is presented in table 12.

Table 12

The information about the calculation of time of milling process.

Parameter CPU (seconds)  CPU (%)
Magnitude
Initialization 0 0
Element processing 4.0123e4 65.33
Binary databases 4 0.01
ASCII database 2 0
Contact algorithm 2.1154e4 34.44
Contact entities 0 0
Rigid bodies 1.37e2 0.22
Implicit nonlinear 0 0
Implicit lin. alg. 0 0
Totals 6.1420e4 100

The time of total calculation of the milling
process is spent on the control work of the element
processing and the contact algorithm.

Conclusion

The quality of the finished product will depend
on rationally selected the cutting tool geometry and
defined the cutting conditions. The control of the
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PACYET COITPOTUBJIEHUS TPAHIIEE3ACBIIIATEJIS IOBOPOTY

Annomayusn:. Beinonnenv: pacuemsi no conpomusieHulo KaueHuro OnOPHeIX KAMKos, CONpOMuGIeHue mpeHus
KamKo8 0 epyHm npu coguce 6 nepneHOUKyIApHOM nooaie HanpasieHuu, COnpomueienue mpeHus 8 yYcmpoucmee
@opmuposanua eanuxa epyuma Hao mpanueeti, Obwuii MOMeHmM Cuil COnPOMuUeIeHUs 6a30801 MAUUHBL HOBOPOTTY.

Kniwouesvle cnosa:. mpanweesacvinamens, conpomusienue, nooaud, KOHCMPYKYUS, 3ACbINKA, Mpanuies,
HAOEHCHOCMY, 00I208€4HOCHIb.

PacueTHast cxema CONPOTUBIEHUS IOBOPOTY IIposepka MOXET OBITh BBINIOJTHEHA
npuBeZieHa Ha pucyHkax 1, 2 m 3. B mpouecce pacdyeTHbIMU MeToAamu. IIpu 3TOM TaHreHIMaIbHOE
paboTsl 0a3oBasi MallMHA WCIBITHIBAET JACHCTBHUE ycunre Prr o co3jaroniee  BpalllalOIIMNA  MOMEHT
OOKOBOTO  ycwiHs,  CO3/IaBa€MOT0  BHEIIHUM IIOBOPOTa, OIIPEAEINTCS TI0 hopMmyte:
COIIPOTHBJICHHEM pabodeMy JABMKEHHIO pPabouero
opraHa. OTO COIpPOTUBJIEHHE COCTABIAET CyMMa P, =P, +P,; +P.+ P, )

yCWINH pe3aHus TPYHTA, CONPOTHUBICHHS TPEHUS
MepeMEIIeHHIO pa3pab0TaHHOTO TPYHTA B IpOIEecce
€ro  TPaHCIOPTHPOBAHMSA B  TpaHIICID |
CONPOTHUBJICHUSI PA3rpy3KH pabouero opraHa c
(hopMupoBaHHEM BaJMKa TpyHTa Haj TpaHmeeid. OHO
HaNpaBIE€HO  MEPHEeHIUKYJSPHO  HAIPaBICHUIO

rae Ppz — CONPOTHBIICHHUE PE3aHUIO TPYHTA 3yOIaMu.
Ero mnambonbinee 3HAa4YeHHE TIONydaeTcs IPH
pa3zpabotke TpyHTa KaBambepa III kaTteropum.

P,, ~19,49xH [1.c1p.54];

JBIDKGHHS ~ mojauM  pabodero  oprama  u Ppy  — CONPOTHBJIEHHE PE3aHUIO IPYHTA

TIPOTHBOIIONIOKHO — €T0 paboueMy JIBHKEHHUIO. momactamu  pabouero  oprawa, P, ~ 42,45kH
Tak Kak 3T0 yCHJIME NPHIOKEHO K IJIEMEHTAM [2,c1p.70];

TpaHIIIee3achITATENS, PacIIONOKEHHBIM Ha P, — COUPOTHBIEHHe TpeHHA TO TPYHTY

SHATUTCIIBHOM  pacCTOAHMM  BHCpen 6asosoit HepeMeIaeMoro pabounM opraHoM o0beMa IpyHTa,

MalidHbl, OHO CO3/aeT BPANIAIOIIMA MOMEHT €€ P, ~16,61xH [2, c1p.82];

noBopoTa BOKpyT nenrpa C.

Bo n30exxaHme HapyIICHHS yCIIOBHH
HOpMalbHON paboTel pabodero opra€Ha M BCETO
000pynOBaHMA B LEJIOM, BO3MOXHOCTH IOBOPOTa
TpaHIIee3achIIaTeN .

Pp — compoTuBieHHE pas3rpy3ku pabodero
oprasa, B pe3yibTare KOTOpoH (OpMHUpYyeTCs BaJIUK
rpyHTa HaJ| TpaHieel, P, ~ 4,87xH [2,c1p.70].

Crie1oBaTeIbHO,

P, =19,45+42,45+16,61+ 4,87 =83,42xH
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1 — 6a3oBas mamuHbI — TpakTop T-25.0151; 2 — pama Tonkaromas; 3 — KaTOK OMOPHBIN; 4 — TpaBepca; S5 —
pabouuii opran; 6 — ycTpoiicTBO ()OPpMHUPOBAHUS BaJIMKa IPyHTA HaJl TPaHIIeeH

Pucynok 1 — Tpanmee3acpinaresnb. Cxema K pacyeTy COPOTHBJIECHHUS IIOBOPOTY.

[ToBopoTy 06a30BOM MAaIIMHBI MPETATCTBYIOT

Apyruc BHCIIHHUC Harpysku, COo3Jar0onme
Bpaliaromue MOMCHTHI IMPOTHUBOIIOJIOKHOTO
HalpaBJICHUA — TCEXHOJOTHYCCKOC COMNPOTHUBJIICHUE

BHEJIPEHHIO PEXKYILIUX 3JIEMEHTOB pabovero opraHa B
TPYHT Prc, COIPOTHBICHHE KAaYCHUIO OINOPHBIX
KaTKOB pabodvero opraHa B HampaBJIeHUH nojaaun Py,
COTIPOTHBJIEHHE TPEHUS KAaTKOB CABUTY OT TPCHHS B
NEePNEeHANKYISIPHOM ToJade HampasleHun  Pry,
COIIPOTHUBJICHHE TpeHHs B ycTpoicTBe
(opMupoBaHUs BaJnKa I'pyHTa HaJ TpaHmeed Pgop.

Ilpu 5TOM cO37MaBacMBIM BHEIIHUMH Harpy3kaMu
CyMMapHbIi MOMEHT CHII TOBOpoTa 0a30BOM
MAIIUHBI ONIPECIUTCS M0 PopMyJIe:

M s = Prp-a—(Pre + Py) 6 =P -c— Py, -d @

B KOTOPOH a, 6, ¢, d — IUICYH TNPUIOKEHUS
COOTBETCTBYIOIIMX HAarpy30K OTHOCHTEIHHO LIEHTpPA
C mnoTeHIManbHOTO TOBOpOTa TpakTopa. Kak
onpezeneHo panee, Prc=24,67 kH [3,ctp.77].

PucyHok 2 — PacueTHasi cxeMa cONpPOTHUBJIEHUsI MOBOpoTY. Bua A Ha pucynke 1.
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COHpOTHBHeHHe Ka4Y€HUIO OIIOPHBIX KATKOB
Py = pye -Gy 3)

rne  ux=0,2 — KO3hGUIHMEHT COMPOTUBICHUI
JIBIDKEHHUIO OMOPHBIX KaTKOB TpaHIIee3achimaTes [ 1,
cTp.98].

G K - Harpyska Ha OIOPHbIE KaTKH

l =66-2=132«xH

I,

Gy ZGLO .

Géo - 4acTh CHJIBl TSDKECTH paboudero oprasa,

BOCTIpHHUMAaeMast OTIOPHBIMH KaTKaMH.
Hpunnmaercs G/, =0,6-G,, =0,6-110 = 66xH
lL I — paccrosuune oT ocu mIApHHpA

TOJIKAIOMIEH pambl 2 70 LIEHTPa TKECTH paboyero
opraHa 5 ¥ 10 OCH BpaIlleHUs KaTKoB 3.

_1z2
I2

CnenoBaTeibHO, P, =0,2-132= 26,4KH_

ConpoTuBieHUEe TPEHUS KAaTKOB O TPYHT MHpHU
C/ABUT€ B MEPIEHIUKYIAPHOM 10/1a4€ HalpaBIeHHU

P = frp -G =0,7-132=92,4xH (@)
rae: fTP - KO3(GQUIUEHT TPEHHUS CKOJIBXEHUS
KaTKOB 110 TpyHTY [1, cTp. 257].

ConpoTHBieHHE  TPEHHS B  YCTPOHCTBE
GopMHUpOBaHMA BaJMKa TpPYHTa HaJ TpaHIIeei

P4>3:10, OKI‘[.

[Ineun MMPUITOKCHUA Harpysok HUMCIOT
CJICAYIONE BEJINYNHBL:

a=8,7; 6=2,3 M ; c=4,2 m; d=8,6M™;

[locne mnoncraHoBku B ¢opmyny (2) 3THX
JaHHBIX IMOJYYacTCA:

M 05 =83,42-8,7—(24,67+26,4)-2,34-92,4-4,2-10-8,6 =725,75-119,5—

—388,08-86=13217xH - m

[pensAaTcTBYIOMEH MOBOPOTY MOMEHT pEaKLM{
6a30Boil MalMHEI M, onpenesseTcs U3 CICAYIOLIero
(pucyHOK 2).

Cwiibl  TSDKECTH TpaKTopa G,, PaBHOMEPHO
pacnpesienieHHass  MEXIY  OINOPHBIMH  KaTKaMH
T'YCEHHII, CO3[[aeT Ha TyCEHHIE IO/ KaXKIbIM H3
KaTKOB JIOKaJIbHOE YCHIIUE TPEHHUS, IPEISITCTBYIOIIEE
HIOBOPOTY.

P = u .Glzﬂ.%:o,r%:ls,es;cﬂ ()

K
rae Gl - Harpyska Ha OAWH KaTOK OT CHJIbI TSAXKECTU

TPaKTOpa;
G, - CHIIa TSDKECTH TPaKTOPa;

n, - YUCIIO ONOPHBIX KATKOB; Hns tpakropa T-
25.0151 G, =313xH ;n, =14;

M - xodddunment Tpenns; 4 = (0,7 +1,0) [1,
cTp.257]

[Ipy  >TOM  KaXOsIM KATKOM  CO3/aeTcs
eIMHUYHBIA MOMEHT CHIIBI TPEHHS OTHOCHTEIHEHO
uentpa C

u=P"r - ®)

rac I j- MIC40 NPWIOXCHHA  CHJIBI  TPCHU,

CO3I[aBaeMI)II>'I KaXXIbIM OTACIIbHBIM KaTKOM,
OTHOCHUTENLHO 1eHTpa C.
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1 — 3Be3mouka mepenHss; 2 — T'YCeHHIA; 3 — KATOK OIIOPHEII; 4 — 3Be3/j09Ka 3aIHA
Pucynok 3 — K pacuery MOMeHTa CHJI COPOTHBJIeHUA 0a30B0Oi MaIIMHBI IOBOPOTY.

OOmmuMii MOMEHT CHJI CONPOTHUBIICHHSI 0a30BOI
MalIMHEI HOBOPOTY ONpeenseTcs Mo GpopmyIe:

MP:iMi:ipl'li (6)

IIneun IinI/IHO)KeHI/IH cun  TpeHus Pi

OIPCACIIAIOTCA U3 COOTHOIIIEHHUIA:
S
l, =2 =115um"
2

rae S — MeKOCEeBOe PacCTOSHUE TYCEHHUIl TPaKTopa.
Jumst tpaktopa T-25.014; S=2,3 m;

2 2
l, = EARMLS (7
2 n,
rae npn — YHUCIO HpOMC)KyTKOB MEXKIY KaTKaMu
TYCCHUIIbI:
o k-2 _14-2 g
2 2

K — MEXOCEBOE PACCTOSIHUE MEXJY KpalHUMU
KaTkaMu ryceHunbl. Jlns Ttpaktopa T-25.01 A

x=2,04 m;
(s]z (2K]2
L=Jl=| +|—
2 n,
| (sjz (SKJZ
==+
2 n,

Tlocne TOJACTAaHOBKHU JJAHHBIX MOJIYy4a€TCsA, YTO

®)

©)

I, =1152+0,342 ~12x;
I, =1152+0,68° ~134x;
I, =115°+1,02° ~154x;

u M, onpenensercs o popmyie:
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M, =2-P, +4P -1, +4P -1, + 4P, -1, = 1/G, - (2, + 4l, + 4, + 4l,) =

313

(10)

=0,7°>-"(2-115+4-1,2+4-1,34+4-154) =15,65-18,62 = 291 4xn - m

14

CrenoBarensHo, M, Gonbiue, yeM M, Ooiee,
4geM B 2 pasa, 4TO IpU MOCTOSIHHOM KOHTAaKTe BCEX
14 xaTkoB TpakTOpa C TyCEHHIIAMH OOECIe4MBaeT
HaJIe’KHOE CONPOTUBIICHUE TOBOPOTY.

OpHako, B JBM)KEHUH MOXKET OKAa3aTbCs, UYTO
IpU BbIE3[€ HAa BBITYKJIBIH YYacTOK IIyTH IBa
KpalHUX KaTKa KaXIOW T'yCEHMIb IPHIIOTHUMYTCS
W BBIMIYT W3 KOHTaKkTa ¢ ryceHuueu. Ilpu stom

COIIPOTUBJICHUEC ITOBOPOTY obecneunBaroT TOJIEKO 10
KaTKOB.

Torna
G 313
P, = pu—1=0,7-2="=2191kH
EEaTS 10 2*
Hu

M, =P,-(2l, +4-1, +4l,) =21,91(2,3+4,8+5,6) = 21,91-12,46 = 273«H - m

B cnyuae, ecau u3 KOHTakTa ¢ T'yCeHHLAMHU
BBIMIYT elrfe 2 maphsl KaTKOB

P, :y&:0,7-£:36,52KH
! 6 6

)51

M, =P,-(2l, +4-1,) =36,52(2,3+4,8) = 36,52- 7,1 = 259,29« H - m

CrnenoBaTenbHO, W B CIy4yasX HapyUIeHUsS
KOHTaKTa  YacTH  KaTKOB  C  TYCEHHUI[AMH
COTIPOTHBIICHHE MIOBOPOTY HaJEXKHO
obecneunBaercs. 1 TOIpKO MpU BHE3AITHOM PE3KOM
BO3pacTaHWM  TaHTCHUUWAJIbHOTO  ycwinus  Prr
(HanpuMep, TpPH HAIMYUK B TPyHTE KaBajbepa
KPYIHBIX KaMHEH, METAJUIMYECKUX IPEIMETOB HIIH
KyCKOB JPEBECHHBI) BOCCTAaHOBJICHHUE
COTPOTHUBIICHUS TIOBOPOTY notpedyer
BMEIIIaTeIbCTBA MAIIMHUCTA.

Tpakroper T35.015, T-40.015 u T-50.01K
UMEIOT 3HAYUTENIBHO OOJBIINE KOHCTPYKTHUBHYIO
Maccy, a TakKe pa3Mepsl y3Jia OMIOPHBIX KaTKOB, YeM
y Tpaktopa T-25.014. B cBmU c 3TEM, HX
COIPOTHUBJICHHE NTOBOPOTY €lie Oosee BENUKO, H €To
HpoBepKa He TpeOyeTcs..

Onnaxo, TPaKTop T-11.014 HMeeT
KOHCTpYKTUBHYI0 Maccy 14280 kr, cuny Tskectd Gr
~1428xH npu 4ucie OMOPHBIX KAaTKOB n=12 u

napamerpax onopHoro y3na k=1,65 nu S=1,88 m

n

Hns 3TOTO TpakTopa

p=puSr—07.1428 _gagyy
n

K

2 2 12-2
L= [S) (X)) n =125
2 2n, 2

2 2
| = [@ +(1'65j = /0,947 0165 ~095x;
2 25

2 2
1, = (%j +[1,5Kj =/0,94? +0,495% ~106x;
n

n

2 2
Iy = Gj +(2‘5KJ =/0,94% +0,825% ~1,25x;
n

n

M, =P,-(4l, +4-1, + 4l,) =8,33(4-0,95+4-1,06+4-1,25) = 8,33-13,04 — 108,62« H - m

Tax xax Af,(M,, CONPOTHBICHHE 3TOrO

TpakTOpa TIOBOPOTYy He o00ecrnedeHo, H  ero
WCTIONB30BaHUE B KadecTBE 0a30BOM  MaIIHHEI
TpaHuIee3achInaTens HE MOXET OBITH
PEKOMEHI0BaHO.

Tpakrop T-20.0151 umeeT KOHCTPYKTHUBHYIO
maccy 24650 xr, cuny Tsokectn Gra 2465xH TpH

YUCJIe OINOPHBIX KaTKOB n—=14 u Tmapamerpax
omopHoro y3na k=1,98 u S=2, I m.

s aToro Tpaktopa
Gr _ 0,7- 2465
N 14

P =u =12,325xH
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S 21 n—p K198 2 2
|1=§= > =1,05x ; M=6; - =7 =0,33m I, = (g) +[2nK] =/1,052 +0,66% ~1,24x;
2 2 2 2
I, = [%j +[n£] =1,05% +0,33° ~11u; I, = (%j +[i—KJ =4/1,05%2 +0,99% ~142x;
u

M, =P,(2l, +4-1, +4l, +41,) =12,3252-1,05+4-11+4-1.24+4-142)=12,325-1714 = 211, 25cH -

JI7st 5TOTO TPAKTOPA 4/ y3s , B CBA3H € 9EM €TO
P nos

COMNPOTHBIICHHE MOBOPOTY 0OECHIEeYCHO.
MOXET HCIIOJIb30BAaThC B KavyecTBe
MAIIMHBI TPAHIIIee3aChImaTes.

Tpaxrop
6a3oBoi
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IUPPOBAS ®UJTIHTPAIIUSA U BEMBJIET OBPABOTKA CUTHAJIOB
XUMHUKO-AHAJIMTHYECKHUX KOMIIJIEKCOB

Annomayus: Paccmampueaiomces 60npochl CHeKmpaibHo20 nPe0CmasieHuss U 00pabomKy CUSHAN08 XUMUKO-
AHATUMUYECKUX KOMNACKCO8, C UCNONb306AHUEM 6eLl6Nem MEexXHOL02UlL.

Knrouegvle cnoea: Xumuxo-anaiumuyeckue KOMNWAEKCbl, 6eUelienm MEeXHON02Ul, CUHME3 OPMO20HANbHO20
basuca.

CoBpeMeHHbIE aHAJIUTUYECKUE TIPUOOPBI: (MHJIAH - cokpamieHHO OT WHTEIUIEKTyalbHOTO
xpomatorpadsi, CIIEKTPO(OTOMETPEI, PEHTTEHO- naboparopHoro anaims3a). XAK - ompenensercs kak
(ryopuMeTpsl M JIp. ONPEAEISIOT COCTaB HAa3eMHBIX cepTH(QUIMPOBAHHAs  COBOKYITHOCTh  MaTepHAJIbHOM
9KOAHATUTHYECKUX  JIaDOpaTopHii  SKOJIOTMYECKOro (cpenctBa  W3MepeHMH, BBIYMCIMTENbHAS TEXHHKA,
MOHMTOpWHTa. B Hactosimee Bpems — mpubopo- CTaH/IapTHBIE 00pa31pl, BCIIOMOTaTeIbHOE

CTPOUTENN TPEANPUHIIN IIepexo] OT IPOU3BOCTBA
AQHATUTHYECKUX TIPHOOPOB K CEPHUHHOMY BBIITYyCKY
MHOTOIICJIEBBIX ~ KOMIBIOTEPH30BAHHBIX  XHMHKO-
aHanmuTHdecknx kKomriekcoB (XAK) twma «MHJIAH»

obopynoBaHWe W T.I.), @ TAKKE HHTEIUICKTYaJbHOMN
(MeToAMKY, TMPOTPAMMHBI TIPOAYKT, 3PTOHOMHKA)
COCTaBJLIIONINX XUMHYeckoro aHamm3a [1]. Takmm
00pa3oM, B OJJHOM KOMIUIEKTE€ CHCTEMHO OOBEIMHCHBI
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HEIOCPEICTBEHHO npuoOpHl, PO paMMHO- JuckperHoe  mpeoOpa3oBaHHE  BBIXOAHOTO
Maremaruueckoe obecnedenne (IIMO), cpencra CWTHalla aHanuThdeckoro mpubopa Y(t) Oymem
METPOJIOTUYECKOTO 00EeCTIeYeHHs, KOMIUICKT METOIHNK paccMaTpuBaTh  Kak  pasnmoxkernme  Buma (1)
aHanmu3a W Bce  nepudepuiiHble  YCTpOICTBa, HENpephIBHOTO CHUTHAJla HAa KOHEYHOM WHTEpBaje

HEOOXOAMMBIE JUIS pealu3allid JTUX METOJUK.
AHanUTHYECKHE KOMIUIEKCH HE INPOCTO MO3BOJISIOT
3aMEHHUTh OJHHM TpHUOOpHI Ha Jpyrue, Ooiee
COBEpLICHHbIE, a CO3Jal0T B 3KOAHAIUTHYECKUX
7Ta00paTOpHsAX HOBYIO TEXHOJOTHYECKYIO Cpeny,
MO3BOJISIOIIYI0 MPEBPATHTh XUMHKO-aHATUTHIECKHIE
nmabopatopun B momoOHMe  TPOW3BOACTBEHHBIX
YYacTKOB, JAIOIUX OBICTPO ¥ JEHIEBO XHMHKO-
aHanmuTH4Yeckylo  mHpopmanuio.  CyIecTBeHHOTO
s¢p¢exrta TOBBIMICHUS KauyecTBa AHAIHTHYICCKHAX
M3MEpPEHUIl ¢ HAaUMEHBIINMHU 3aTpaTaMHi pecypcoB
JIOCTUTAETCs 3a cuer HCIIOJIb30BaHUS
cootBerctBytomero [IMO. Takum 06pa3om, BOIPOCH
pa3paboTku HOBBIX anropurMoB [IMO, kak Hanbonee
IouHaMHYHOM — coctaBisoniei  XAK, ocrarorcs
AKTyaJIbHbIMU.

3HAYNTENBHBI HEOCTA0CBAMONINA HWHTEPEC B
MHpE K TMPEACTABICHHIO CHTHAJIOB B  0Oasmce
BCIuieckoB (wavelets) o0yciioBieH riaBHbIM 00pa3oM
UX TPWIOKECHUSIMH K TpoOiIeMaM CXKaTH u
00pabotku nHpopManuu (ayauo u rpadudeckoii). B
HacTosIIee )K€ BPEMs MOCTPOEHHE HOBBIX 0a3HCOB C
HYKHBIMH CBOHCTBaAMH MOXXHO CUUTATh TPEOYIOIIMM

ONpEeNeNEeHHBIX  HAaBBIKOB  peMecioM.  Ammapar
6a3ucoB BCIUIECKOB oKa3zaJics OJIMHAKOBO
NPOAYKTHBEH, KaKk JUId YHUCTO TEOPETHUYECKUX
BOIIPOCOB, TaK M AJA MpHUKIagHBIX. OKa3ajaock, 4TO
CYIIECTBYET MHOXXECTBO 6a3ncos, XOpOIIOo
JIOKAJIN30BaHHBIX 1o MIPOCTPAHCTBY, L1871
npeoOpa3oBaHMs Dypee TaKKe XOpOIIOo

JIOKaJIN30BaHBI. HpI/I 9TOM OKa3aJIOCh, YTO CTCIICHBIO
JIOKaJIM3allui BO BpGMGHHOfI M YacTOTHOHM 00JacT
MOJXHO YIIPaBJIAITh, YTO AAaC€T BO3MOXKHOCTD IOJYYHUTH

CBOEOOpa3HyIo UHTEPIIOJSIIUIO MEXIY
npejcTaBieHueM (QyHKIUM (CUTHANIA) BO BPEMEHHOU
(mmm MPOCTPAHCTBEHHOIN) obmnactu u ee
IpeJCTaBICHHEM B 4YacTOTHOII oOiact, T.e. ee

npeJicTaBIeHneM uepes npeodpazosanne Oypoe [2,3].

060061ICHIEM TapMOHUYECKOT0 aHamu3a
SIBJIACTCS. TIPUMEHEHHUE IS TIPEACTABJICHUS CHTHAIA
S(t) B BHIE psma WIM HWHTErpajga IPYrHX CHCTEM
¢yukunit. TakuMud QYHKIMAMY, B TPUHITAIIE MOTYT
ObITH  JTIOOBIE CHCTEMBI JIMHEHHO HE3aBUCHMBIX
bynxumii {g(kt), k=17,2,...,N} u torma curnan S(t)
MOHO IIPEJACTAaBUTL B BUJIEC:

S() = £S(g(k,)

S()=[,SOG(k.ndt =], S0 B, gi.nde @

M

@Oynkrimu  g(K,t) HassBaroTcs 6GasWCHBIMH, a
G(k,t) — B3anmHBIMEH (IyanbHBIMH) Ga3HCHBIMH
GbyHKUMAMU:

G(k, 1) =in,ig(i,t) 3)

BPEMEHHM [0 CHCTEME HENpephIBHBIX (DYHKIUHA

{g(k,t)}. CoBokymHOCTh KOI(PPHUIUCHTOB TAKOro
pa3NIoKEHUsT  SIBJISICTCS  JMCKPETHBIM  aHAJIOrOM
CHUTHAJIA — €T0 CIIEKTPOM.

1. IlpoexkTupoBaHnme BeiiBJIETOB st
oopadorku curHamoB XAK, chnemuaabHble

yeaosus[4-7].

CyIecTByeT 3HaAYUTEIBHOE KOIMYECTBO CHCTEM
0a3WCHBIX (YHKIUH, yIOBIECTBOPSIOMUX OOIIMM
TpeOOBaHUAM, TIPENBSABIIEMBIM K Oa3mcaM W
obecreunBarOIIUM HeoOxoauMoe pasnoxerue Y(t)
[3]. Ommako w3 Bcero ®WX  MHOrooOpasus
LenecooOpa3Ho BBIOpaTh Takue (YHKIMH, KOTOpPbIC
OTBCUHAIHN OBl HCKOTOPBIM JOINIOJITHUTCIIbHBIM
YCJIOBUSIM, BBITEKAIOUIMM M3 Xapakrepa o0paboTKu
BBIXO/IHOTO CHUTHAJIa aHAJTUTHYECKOro mpubdopa. ITo,
npex;e Beero [4]:

a) TIOBBIICHHE OTHOIICHNUS CHUTHAJI/TIOMEXa,;

0) HEKOPPEIMPOBAaHHOCTh  KOX(PPUIHECHTOB
Ppa3noXeHus;
B)  YIy4dlICHHEe  pas3lelieHHs  IOJIC3HBIX

KOMIIOHEHTOB CHUTHaJIa.

BrimonHenne 3tux TpeGOBaHUI IMO3BOJIMIIO OBI
YIOPOCTHTh AITOPUTMBI  00pabOTKH H  YIyUIIHThH
Ka4eCTBO MOJy4aeMbIX OL[CHOK.

O003HaYMM Takyl0 cHUCTeMy Oa3UCHBIX U
B3auMHBIX O0asucHbix pynkuuit uepes {@(k,t), dk,1)}.
YroObl B IMpPOCTPAaHCTBE, HATSAHYTOM Ha Oa3HCHBIE
(bYHKIHH, KOMITOHCHTBI CUTHAJA ObLIA Pa3IHIHMBIMH
(>kemaTenbHO — pa3feNeHHBIMU), Oa3uCHBIE (QYHKIIUU
JIOJDKHBI 3aBHCETh OT CYLIECTBEHHOro napamerpa |. B
JMCKPETHOM  IIPEACTABJICHHH CHTHala, CHCTeMa
0a3UCHBIX (DYHKLUH B KaUECTBE apryMEHTa COJICPIKUT
KBAaHTOBAaHHbIE  3HaueHuWs  mapamerpa  |=k4l.
Bemmmunna K ompezenser HoMep GyHKIMU M BBeJCHA
B e 0003HAUCHHUE B BUJIC TapaMeTpa.

MakcumasabHOE OTHOLIEHHE CUTHAl/loMexa B
CIIEKTPAJILHON 00JaCTH MpEAINoJaraeT, 4To KaXKaas
B3auMmHas OasucHas Qynkuus AKt), ¢ moMomupio
KOTOPOIl 1O BBIPAKEHWIO, AaHAJIOTHYHOMY (2),
BerumcisieTcss  cnektp curhama  S(K),  mopKHA
yIIOBJIETBOPSTH YpaBHEHHIO COTJIaCOBaHHOM
¢bunbTpanum:

jT B(t, 7)®(k,7)dz = f (K,t) @)

rae f(k,t) — Monenp curnana, y KOTOPOro HEKOTOPbIH

(cylecTBeHHBIN) napameTp I=kAl: Al-mmar
KBaHTOBaHusI 1o ocu |.
U3 (4) cnenyer, uro ¢ynkuun  {f(k.t),

k=1,2,...,N}, Tak xe xak u QpyHxn @=(k,t), NOIKHBI
00pa3oBHIBATh YIMOPSIOYEHHYIO IO 3HaueHusM KAl
cucreMy (T.e. oOpasoBamsl caurom Al Moxenu
curHaia mo ocu |), mpu QPUKCHpOBaHHOM Ha
HEKOTOPOM YPOBHE (TOYHEEe — Ha YPOBHE MapaMeTpOB
CHTHAJIa) BEKTOpE OCTaJbHBIX mapaMmerpoB. Kak
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MPaBUJIO, BCJICACTBHE KOHEYHOH JIHTEIHHOCTH MpUBOANT, Kak ciexyeT u3 (8) u (9), k TomMy, 49TO
CUTHAJIa CYIIECTBEHHBIH ITapaMeTp BXOIUT B MOJETb, B3aMMHBINA 0a3MC OKa3bIBAETCS JTUHEHHO CBSI3aHHBIM C
ONMCHIBAIOLYI0  CUTHajl, HenuHeiiHo. [lostomy MOJECJIBIO CHUTHaJia f(k,t), a 3HA4YUT, CUCTEMA
cuctema ¢ynkuun  {f(k,t)} Oymer nuHeiiHO — DyHKIHi
HE3aBUCHMOH. {f(k,t)} momxkHa 06pa3oBbIBaTH B3aMMHBIH Oa3MucC.
HexoppenupoBaHHOCTh KOA(PPUIUECHTOB o
QHAKO  pealbHble  CHTHAJBl  aHAIUTHYECKUX
JIOCTUTacTCS MPU  KAHOHHUYECKOM  Pa3JIOKCHHUH

crydaitHoro mporecca. KaHoHWYeCKoe pasiokeHHe
nponecca Y(t) ¢ koppensumonnoit bynxuueir B(t, 7)
obecrieunBaeTcs, ecny 6a3ucHbIe PYHKIIUH
{p(k,t),D(K,t) } ynosnersopsior ypaBHeHHIO:

o) = [ B Ak e, ©)
Oy
rac
o =j jT B(t, 7)d(k, ) (K, 7)dtd (6)

2 . .
O MMeeT cMbIch jaucnepcuu K-oif crexTpanbHOI

COCTAaBJISOLLEH.

CpasauBasi BeIpaxkeHUs (5) (6), MOKHO BUAETS,
YTO /ISl YAOBICTBOPEHHsT OOOUX BBIMICYKA3AHHBIX
TpeboBanuit  Mexay o¢yukuuamu f(kt) u 0azucom

q)(k,t) JIOJDKHA CYIIECTBOBATh JIUHEHHas
3aBUCHUMOCTD:
f(k,t) =i p(k,t) )

Torma mo (5), Bzaumusiii 6asuc D(K,1) 6yner
paBeH:

ok,t) = 23 0, F(i.1) ®)

O-k i=1
Moncrasnsas B 510 Bhipaxenne T (I,t)us (4),
HOJTYYUM

ok, == Yo, [ Bt 9o, 0)dr

O-k i=1

©)

CnenoBarenbHO, Oa3ucHas cucreMa QyHKINN
{p(k,t); D(k,t)}, nozBomsromas
COTJIACOBAHHYIO ¢ubTpanuio u
HEKOPPEJIMPOBAHHOCTh  CHEKTPaJbHBIX  OTCYETOB,
JIOJDKHA yAOBIETBOpATH ypaBHeHMsM (8) u (9). B
YaCTHOCTH, UCKOMBIM PCHICHUCM SBJIACTCA OasucHas
cucremMa, oOpa3oBaHHAs COOCTBEHHBIMH ()YHKIHAMU
YpaBHEHUS

jB(t,r)@(i,t)dr = 2®(i,t).

00€eCIIeYnTh

Taxas OasucHas CHUCTEMA npeanojgaracet
Pa3JIOKCHHUEC, U3BECTHOC KaK PA3JIOKEHHUC KapyHeHa-

JlosBa [2]. TIpu atom 19“ 00pa3yroT IuaroHajIbHYIO

12
matpuy ¢ onementamn 9y = A, 0,. Iro0

pruOOpOB, a 3HAYUT U UX MOJEIH, TAKUM CBOHCTBOM
He 001anator.

Takum 00pazom, MOCTPOUTH OA3UCHYIO CHCTEMY,
YZIOBIIETBOPSIIOLIYIO OJTHOBPEMEHHO BCEM
TpeOOBaHUSM, HEBO3MOXXHO UM  HMEET  CMBICI
paccMarpuBaTh BO3MOXKHOCTH ITOCTPOCHUSI OA3UCHBIX
cucTeM, OJM3KUX K ONTHMAIIbHBIM.

OpTOroHaJbHBIE CUCTEMBl 0a3MCHBIX (YHKIIMH,
NpeAHa3HaYeHHble Ui 0Opa0OTKM  BBIXOJIHBIX
CUTHAJIOB XAK u, B COBOKYITHOCTH,
YIIOBIICTBOPSIIONINE IEPECUHCICHHBIM TPEOOBaHUIM
(a-B), Ha3oBeM 6diigem OA3UCHBIMU CUCHIEMAMU
(BBC).

2. Cunres
YAOBJIETBOPSIOLINX
HEKOPPeJINPOBAHHOCTH "
OTHOLIEHHS] CHTHAJ/IoMexa B
orcuerax[8-10].

PaccMoTpuMm cuHTE3 oOpToroHajgpHOro 0Oaswuca,
6nm3Koro k ontuMmanbHoMmy Oazucy Kapynena-JIoama,
OTBEYAIOIIETO TPEOOBAHUSIM HEKOPPEIUPOBAHHOCTH U
MaKCHMH3aINN OTHOUICHUSA CHUTHaJI/TIoMexa
CIIEKTPAIBHBIX COCTaBIAIOIINX CHTHaia. s 3toro
BBEAIEM CHCTEMY JIMHEHHO-HE3aBUCUMBIX (yHKIMi

U k.t}

aHaJIOruyHOMY (4):

BeliBJIETHBIX CHCTEM,
YCJI0BHIO
MAaKCUMU3AIUN

CHIEKTPAJbHBbIX

YIOBJIETBOPSIIOLINX YpaBHEHHIO,

[ Bt (k,7)d7 = f (k1) (10)
T

U Ha WX OCHOBE IIOCTPOUM CHCTEMY Oa3HCHBIX
obyuxuunit {@p(k,t) @(K,t)} ymosreTBopsoInX yCIOBHIO
(5), BOCIIONMB30BABIINCH TPOLEAYPOH, aHAJOTHIHON
oproroHamu3zauun 1o  ['pammy-UImuary  [3].

HL,)=U(L,1). P(L1)
Berumcisercss mo (5) u (6) mpu k=1 u wusBecTHO

aA(1b):

Ilomoxum, d9TO Torna

p(L1) = — [B(L )L 7)dr
O 71

3aTEM I10JIaraeM, 4To
D(2,t) =U(2,t) —y,, DL 1),
u3 obecrieueHus B3aMMHOM

rae YCIOBUS

oproronansHocTH A(2,t) 1 @(1,t) KO3 PuIHEHT Jo1

BBIOMpPAETCS PABHBIM:
7 = U@ D0 DAt = [ F 210 bt
t 01 %

Bropas ¢yHkumst ¢(2,t) HaX0qUTCS aHAJIOTHYHO
o (5) u (6) mpu k=2 u uzBectHoit A(2,t). [Iponomxkast
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npoueaypy manee, moiyduM st K -oit  dyHKmm
@(k,t) BBIpasKeHue:

o(k,t) =U (k1) —kz_l:)/qu)(f,t) (11)
k=t

e
Y = UG D) == Tk, )0, e KT (12)
T Oy 7

a ¢(t) onpenensercs mo (5) ¢ yuerom (6), (11).

OTMeTHM 9TO B CiIydae KOMIUICKCHON CHCTEMBI
¢dyuxunit {U(k,t)} monyuaem KoMIteKCHBIH Ga3uc 1 B
(12)  cnemyer  HOJACTaBIATH  BMECTO o(zt)
KOMILICKCHO-COTIPSDKCHHYIO ¢ Hell QyHKmmo ¢*(rt).
Ecmu cucrema ¢dynkmmii {U(k,t)} oproronansha, To,
ecrectBenno, )K7=0 u @Kt)=U(k,t). Nnorma yno6Ho
UMeTh He pekyppentHoe, kak (11), a sBHoe
Beipakenne ¢yukuuit @(k,t) uepes dynkimu U(zt).
Ipu sTom D(K,t) MOKHO TIPEICTABUTH B BHJIE:

o(k,t) =U (k1) —zk:dkru (z,t) (13)
rac .
k-1
dkT:_(J’kr_Z?/kidir):T=1,k—2i (14)

i=r

dk,k—l ==Yk dy =1
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PABHOJIEMCTBYIOIIASI CUJIA PE3AHUSA ITPU IUJIVMHAPUYECKOM ®PE3EPOBAHUU

Annomayusn. Paccmompen xapakmep uzmeHneHus pasHOOeUCMBYIOWel CUibl pe3anus 6 3a8UCUMOCHU Om
ONUMbL (hpe3eposanus NAOCKOU NOBEPXHOCIU YUTUHOPULECKOU (Pe30il ¢ BUHMOBBIMU PENCYUWUMU 3YObAMU.
Kniouegvle cnosa. pagnooeiicmeyrowas cuia pe3amus, OIUHA dpe3eposanuss, yuauHopudeckas @pesa,

3a20moeKa.

BBenenue

Ilpounecc pe3zanuss mnOpu  HUIKHIPUYECKOM
(dbpesepoBaHnr WMeEET IMKIMYECKUN XxapakTtep. Ha
KOHTAaKTHBIE TIOBEPXHOCTH PEXYILET0 MHCTPYMEHTa
M 3arOTOBKM JICHCTBYIOT TI€PEMEHHbBIE  CHJIbI,
MIPUBOJIAIINE K OTJEICHUIO CIIOeB (PaBHBIX TIyOWHE
pe3anusa) oOpabaTeiBaeMOro MaTepuana: OKpYXKHas
cuna (WM CWIa pe3aHus), HalpaBlIeHHas 10
KacaTeNbHON W paJuanbHas CUIA, HAIIPaBICHHAS IO
pamuycy [1]. PaBHoxeiicTBytomas [2] okpyxHOU U
pamualbHOW CHJI paBHa TEOMETPHYECKOW CyMMe
YKa3aHHBIX CHJ M B CBOIO OYEpEIb PACKIIaIbIBaCTCs
no mpaBwily mnapamieisorpamma [3] Ha  aBe
COCTaBIISIONIHE - TOPU3OHTAJIBHYIO u
BEPTHKaJIbHYI0. [OpH30HTaNbHAs COCTABISIOLIAS
CHJIbI pE3aHusl TpPH BCTPEYHOM (pe3epoBaHUH
npencraBisieT coboil ycuime, KOTopoe HeoOX0IuMOo
NPWIOKHUTh K CTOJY CTaHKa JUIsi OCYILIECTBICHHS
paboueli monmaun. BeprukambHas cocTaBiIOMIAsL
CHJIBI PE3aHUSI CTPEMHTCS MOJHATH 3aKPETJICHHYIO B
MPUCTIOCOOJIEHUN 3arOTOBKY BMECTE CO CTOJOM H
KOHCOJIbIO CTaHKa, TEM CaMbIM BBI3bIBas BHOpAIUH
obopynoBanus [4].

Jnst cHykeHns iucOanaHca AeHCTBYIOMINX CHlI,
npu  (¢pe3epoBaHMM  IUIOCKOH  MOBEPXHOCTH,

LWIMHIpUYeCKHe  (Gpe3bl  M3rOTABIMBAKOT €
BHUHTOBBIMU PEXKYITUMU 3y6LSIMI/I.

Pacuer cwi pe3aHus Npu LUIMHIPUYECKOM
¢bpesepoBannn 1Mo aHanmuTHUECKUM (opmyiam [5,
402 — 424] u TpexMepHOe MOJEIUPOBaHKE TPOIlecca
00pabOTKN TUIOCKOH MOBEPXHOCTH LIMINHAPHUUECKON
¢dpe3oil MO3BOJAT IOJYYUTHh TIOJIHYIO KapTHHY
W3MEHEHUS BCJIMYMHBI PaBHOJICHCTBYIOIICH CHIIBI
pe3aHHs U MPOU3BECTH KOPPEKTUPOBKY BBHIOPAHHBIX
PEKHMMOB pe3aHHsI.

Marepuanbl 1 MeTOABI HCCIeTOBAHMS

UccnenoBanca  mponecc  ¢pesepoBanust (¢
MOCTOSTHHOM TyOUHOMN pe3anus) TIJIOCKOM
MIOBEPXHOCTH LUIVHIPUYECKON ¢bpe3oii c
BUHTOBBIMH PEXYIIUMHU 3yObsIMH U, B YacCTHOCTH,
U3MEHEHHS BEIMYMHBl PaBHOJACHCTBYIOIIEH CHIIBI
pe3aHusi, TOCPEICTBOM KOMIIBIOTEPHBIX IPOrpamMm
WH)KCHEPHOTO aHaIIn3a.

Pexxumpl pe3aHusi, TeOMETpUYECKUE TTapaMeTphl
LWIHMHAPUYECKOl  ¢pe3bl W oOpabaThiBaeMOii
3arOTOBKM M JAPYI'ME MCXOJHBIE JaHHBIE Ipoliecca
(bpesepoBaHus NpeACTaBiIeHb! B paboTe [6]:

e mmHa L; x mmpmra B x BricoTa H
oOpabatpiBaeMoit 3arotoBku — 50 x 50 x 20 mw;
HAapyXHbI muamerp ¢pesst dy — 70 Mm; amHA
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pexymieit yactu dpesst |y — 52 Mm; obmmast janHa
¢dpessl Ly — 60 MM; epeqHmii yroa pexymiero 3yoa
¢dpes3st y — 10 rpax.; 3amHMi yrom pexymero 3yba
¢dpe3st a — 10 rpan.; yrom HakJIIOHa BUHTOBOW
pexymeit kpoMku ¢pessl @ — 36 rpan.; MHUpPHHA
JICHTOYKH Ha 3a/IHEH MOBEPXHOCTH PEXYIIero 3yba
¢bpessr f — 1 MM; KOTHYECTBO PEKXYIIMX 3yObeB
¢pesbr — 10 mr.

e rirybmHa pe3anms t — 2 MM; dHacTtoTa
BpalleHus ppesbl N — 2865 MuHL; cKOpOCTh MoAAuH
pexymero nacTpyMeHTa S — 1000 mm/c (BenmmunHa
CKOPOCTH TOAa4YM BbIOMpanach IIPH  yCIOBHUH
HETPOIOJDKUATENIFHOTO BpeMeHHN 00paboTKm).

e MaccoBas IUIOTHOCTh [ MaTEpHANIOB
¢pe3sl 1 3arotoBku p — 7850 xr/m>; Moayns FOnra
Juist MarepuanoB ¢pessl u 3arotoBku E — 200 I'Tla;
ko3¢ ¢unnent [lyaccoHa anst marepuanoB ¢pessl

3aroToBKH u — 0.3; Ipenen TeKy49ecTH U1 MaTepraa

3arotoBkH o1 — 250 Mlla; xacaTenbHBI MOIYNb IS

MaTepuaina 3arotoBku E; — 960 MI1a.
MopenupoBanue npolecca LHIMHIPUIECKOTO

¢pesepoBanust M mocienyromas — o0paboTka
pe3yIbTaToB (rpaduueckoe n300paKeHHE)
BBITOJIHAINCH B Iporpamme LS-DYNA.

PerpeccuonHblil aHamu3 CTaOMWIBHOCTH IIpoLecca
¢bpesepoBanms  ocymecTBmsuics B Excel -
npunokennu makera Microsoft Office.

Pe3yabraTsl U HX 00cy:KaeHHE

Ha puc. 1 mpencraBieH XxapakTep HU3MEHEHUS
BEJIMYMHBI PABHOJACHCTBYIOILEH CUJIBI pE€3aHUs OT
JUIMHBL  (pe3epoBaHMsl  IUIOCKOW  HOBEPXHOCTH
LWITMHIPUYECKO Ppe30i ¢ BUHTOBBIMH PEXKYIIUMHU
3yOBsSMH.

2.0

15

1.0

051

PaBHogeiicTBy10IIas cH1a
pe3anus, kH

21 29 37 45

Janna o0padoTku, MM
Pucynok 1 — 3aBucMMOCTb BeJIMYMHBI PABHOAEHCTBYIOLIEH CHJIbI Pe3aHus NPH HWINHIPHUYECKOM
(¢pe3epoBaHuM OT JJIMHBI 00pPadOTKH.

3Ha4YeHHs PABHOJCHCTBYIOIIEH CHIBI MO BCEH
JuinHe (pe3epoBaHUsl HM3MEHSETCS IEPUOHMYECKU.
BcenenctBue mnepeMeHHBIX TOJIIMHBI W IIHPHHBI
cpe3a MpU LWIMHIAPUYECKOM (pe3epoBaHUM Ha
rpaguke MOXXHO OTMETHTh HAYalbHBIE TOYKH
BO3pacTaHus (YHKIWUU (XapaKTEpHBI IJIT MOMEHTa
Bpe3aHMs N-HOTO PEXYIIEro 3yda MIIAHAPHIECKON
(pe3sl TpH MUHHMANBHOW TONIIMHE cCpe3a) H
KOHEYHbIE TOYKH BO3paCTaHMsI hyHKIIHA
(xapakTepHBI 11 MOMEHTa BBIXOJa M-HOTO
pexyimero 3yba IMIMHIAPUYECKOH  (pe3bl U3
MaTepHajia 3arOTOBKU IIPU MaKCHMAaJIbHON TOJIIMHE
cpe3a). Ilpm 1muHApPUYECKOM  (pe3epoBaHUHU
OJTHOBPEMEHHO  BBINOJHSAIOT  IPOLECC  Pe3aHHs
HECKOJIbKO 3yObeB (hpe3bl (MX KOJIUYECTBO OyIeT
3aBHCETh OT TIyOWHBI pPE3aHWs, HaPYKHOTO
JaMeTpa M OOILIEro KOJNYECTBa 3yObEB PEXYIIEro
WHCTPYMEHTA).

JUis mpoBeneHHs CTaTHUCTUYECKOro aHalu3a
pe3ynbTaTOB  pacueTa MPOBEIEM  YCPEIAHEHHBIE
JUHUM TI0 MAaKCHUMaJbHBIM M  MUHHMMAaJbHBIM
3HAUEHUSAM DPAaBHOJCHCTBYIOIIEH CHUJIBI pE3aHusl.
Cpennvie 3HaYeHWsT HaWOOMNBIIEH W HaWMEHBIIEH

paBHOAEHCTBYIOUIEH CUJIBL pe3aHus npu
UUIMHAPUYECKOM  (pe3epoBaHUM ¥ JIMHEWHas
annpoKCUManus MOJIyYEHHBIX 3aBUCUMOCTEN

HpeCTaBJICHbI HA pUC. 2.

Ha rpaduke, psmoM C COOTBETCTBYHOIIUMHU
3aBHCHMOCTSIMH, TIOKa3aHBl YPaBHEHUS PETPECCHH
Frmax = 0.0164L + 0.4416 u Fmin = 0.0058L + 0.0527,
XapaKTepU3YIOIIUE H3MEHEHUS 3HAYEHHUI
HauOoONBIIC W HAaWMEHBIIEH paBHOACHUCTBYIOMICH
CHIIBI pe3aHus TNpU (pe3epoBaHHd. B ypaBHEHUsX

Frmax #  Frmin HauOoJbIIag W HaWMMEHLIIAs
PaBHOJICHCTRYOMIAS cua pe3aHus npu
(bpe3epoBannu cooTBeTcTBeHHO, KH; L — mmuHa

006paboTkn, MM.

Jluann TpeHna (Ha TpaduKe TNpsIMBIE JHHWUN)
MMO3BOJISIFOT Tpaduveckn OTOOPa3UTh HAIlpaBlICHHE
W3MEHEHMs psifia JaHHBIX IIyTeM alIpOKCHUMaluu
3HauYeHui [7].

Crenenn COOTBCTCTBHUA JIMHUI TpeHAa
pacyYCTHbIM 3aBUCHUMOCTSAM (OCTaTO‘lHOC
KBaJIpaATUIHOC OTKJ'IOHCHI/IC) XapaKTepu3yeTcs

KOA(GHUINEHTOM JOCTOBEPHOCTH ANIPOKCHMAIINH
R?. Uem Gonbiue 3navenue R? (B quanaszone ot 0 10
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1), TeM TOYHEE NUHUS TPEHIA OMICHIBACT U3MEHECHHUS MPOLIECC PpE3aHUs IPOUCXOAUT C HEKOTOPBIMHU
Frmax © Frmin OoT mmmeBI (pe3epoBanns. CpaBHUB OTKJIOHEHMSIMH (BO3pacTaHhe M yObIBaHHE Frmax IO
3HAYCHUS ABYX KOO(PPHUIIMEHTOB MOYKHO CKa3aTh, YTO Bcell amuHe 00paboTku). CpenHee 3HaueHne R?
Opyd  33JIaHHBIX ~ peXuMax  (pe3epoBaHUs H cocraisgeT 0.4547, 4TO TOBOPUT O HECTAOMIBHOCTH
TCOMETPUYCCKUX pa3Mepax IHIHHIPUICCKON (pe3n mporecca IWIHHIPUICCKOTO (ppe3epoBaHuUsl.
z 18 /--\ 18
E" 16 £ 116
= E Frrmaz =0,0164L+ 04416 / \ ]
g 14 : R2=(,2967 / \ ] 14
E12 T12
E : / ,,\/’/: . s Ermin
E E / \ ] e rIAX
E"U’S : N 08 —— JunHefiHad (Frenin}
= 06 F Tos .
= f 1 JuHefiHag (Frinax)
2 04 / Frrmin =0,0058L 4 0,0527 104
INVARRRRESES SoVanSg
Moa T 02
0 ——0
40 45

Jmma o6paSoTKIL, MM

Pucynok 2 — CpenHue 3Ha4eHnsl Hau0obIIell 1 HaMMeHbIIell paBHOAeHCTBYIOLIEH CHIIbI pe3aHUs NPH

¢pezepoBanumn.
M3MeHeHne paBHOACHCTBYIOLIEH CHIIBI pe3aHus 3akJouenue
MOTYHHSCTCS HEKOTOPOMY HHUKIHYECKOMY 3aKOHY, a B pesynbTaTte mpoBeIeHHOTO aHaNK3a mpolecca
9TO 3HAYWT, YTO CHJIAa UMEET Mepuol T, U 3amucaTth (bpe3epoBaHus  IWIMHAPHYECKOW  (pesoit ¢
(YHKIUIO MOKHO BOCIIOJIB30BABIIHCEH psifoM Dypbe BUHTOBBIMH PEXYIIUMH 3yObSIMH MOXKHO CHeNIaTh
[8] (ecmu byukims F(L) HempepbIBHA MM YaCTHYHO CIIE/TyOIIHE BHIBO/IBI:
HeTpephIBHA) 1. Lukn pesaHusi MaTepuana 3aroTOBKH HPH
ao = nA . onA LUJIMHIPUYECKOM (PEe3epOBaHUM XapaKTEepU3yeTcs
F(L)= B} + nzzll[an cos I +bysin Tj’ o)) HOCTENEHHbIM yBEJIMYEHHEM BEJIMYUHbI

paBHOJIEHCTBYIOIIEH CHIIBI (yBEITHUMBAETCA NIMPHHA
rje N — 1eMoe MONOKHTENbHOE YHCNOo; 8o, an, bn — cpe3a) B 3aBUCHMOCTH OT JJIHHBI 0OPabOTKH.

ko3 dumentsr Dyphbe, HAXOAATCA Kak 2. Tlepe;x  MakcUMalbHBIM  3HAYEHHEM

a0 = 1 } F(L)L, paBHOZEHCTBYIOIIEH  CHNBI,  CMIa  CHa4aja

T NPUHUMAET MUHAMAIbLHOE  3HAYeHue, T. €.

1T naL HPOUCXOJUT OOJIBIION CKaYOK CHJIBI, YTO BIIMSET Ha
an = | F(L)COSTde Ka4ecTBO 0OpabOTKM MOBEpXHOCTH (00OpasyroTcs
_TT n CTYIICHH). §
by = 1 jF(L)Sinn—dL. 3. Cuna pe3aHusi OKa3bIBaeT BO3JECHCTBHE Ha
T 5 T COCTOSIHHE  pEeXymmx  3yObeB  (3aTyIUICHHE,
3a mnepuox T NPUHUMAETCS M3MEHEHHE BBIKpaIIBaHUE). [ockonbky aTa cuia
paBHOJEUCTBYIOLIEH CHJIBI pe3aHusa oT HEpaBHOMCpHa, TO nponecce H3HOCa
MUHHMMAJIBHOIO 0 MAaKCHMAJbHOIO 3HAYEHHWH MpH UUIHHAPHIECKOH  (PE3Bl  TOXKE HEPABHOMEPHBIH.

CHATHHU OJHOI'O CJIOA MaTepuaia.
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Pursuing peaceful course in international
relations the Republic of Uzbekistan at the same time
assumes the functions of protection of life and
dignity of its citizens realizes the inherent right of
defense in accordance with the UN Charter, provides
military power and defense capability of the state to
the level of reasonable sufficiency. "In the
surrounding us a troubled world — said Islam
Karimov in his speech to the deputies of the Oliy
Majlis — there are not only friends, but there are also
those who would like to draw Uzbekistan in the
sphere of its influence. They can use any methods
available to them, including the military. For this we
need to have a mobile, well-trained and equipped
army, capable of defending our borders, our
independence and sovereignty™.

Preparing of young people for service in the
Armed forces of the Republic of Uzbekistan is the
task of national importance, in its decision an
important role to play schools, lyceums, colleges,
special educational institutions. In all secondary
schools introduced as a compulsory subject of pre-
conscription training of young men. Teachers of this
subject, namely, pre-conscription training of young
men and physical education prepare the Universities
of the Republic of Uzbekistan.

The military-patriotic education is an integral
part of youth education. The theory and practice of
the military-patriotic education based on the
Constitution of the Republic of Uzbekistan, ideas of
the President of the Republic of Uzbekistan about
patriotism and the protection of a sovereign,

independent country, laws, decrees of the Oliy
Majlis, decrees of the Ministry of Defense, the
provisions of the military pedagogy and psychology,
military science and others.

In Article 52 of the Constitution of the Republic
of Uzbekistan noted, "Protection of the Republic of
Uzbekistan is the duty of every citizen of the
Republic of Uzbekistan". Based on this military
doctrine, approved by the Oliy Majlis, determines the
Main directions of preparation of economy, territory
and population for defense. In particular it identifies
that the military-patriotic education of the population
is:

1. In the system of training of youth of
premilitary age and conscripts for military service in
schools and other educational institutions,
organizations of the Republic of Uzbekistan.

2. The Armed Forces of the Republic of
Uzbekistan with the passage of the personnel of the
military service.

3. In schools, high schools, on military faculties
and in military departments of civilian universities of
the Republic of Uzbekistan.

4. In special forces, transmitted to the Armed
Forces.

"Love to the Land, to the Motherland, noble
feelings are eternal features of the national character,
which has become the flesh and blood of our people.
To preserve, protect and develop these valuable
human qualities, to raise our children worthy sons
and daughters of a free and democratic Uzbekistan —
all of these would become the main directions of our
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work in the field of spirituality” - said Islam
Karimov.

The main principles of the military-patriotic
education are:

1. The principle of scientific objectivity.

2. The principle of concrete historical approach.

3. The main tasks and directions of the military-
patriotic education of students.

The main tasks of the military-patriotic
education are to develop a sense of pride in our
independent, sovereign, walking on its way
Motherland, the love of the Armed Forces, loyalty
and militant labour traditions, respect for military
labour: shaping constant willingness skillfully and
bravely with arms in their hands to defend our
freedom and independence to perform their civic
duty.

The aim of the military-patriotic education is
the formation of attitudes, beliefs, world views,
ensuring readiness to defend their Fatherland, to give
it all the power, and if it will need even life, moral-
combat qualities of future warriors.

The directions of the military-patriotic
education:

1. The formation of young people moral-
political and psychological qualities of defenders of
the Motherland is the heart of the military-patriotic
education. The formation of young people the
military-patriotic education includes two elements:

—moral and political,

- psychological.

Moral and political:

1. To know the history of Uzbekistan.

2. To forme a sense of pride in our independent,
sovereign, walking on his way Motherland.

3. To form the loyalty to the military and labor
traditions of the Uzbek people.

4. To form a constant willingness skillfully and
bravely with arms in their hands, to defend our
freedom and independence, fulfilling their civic duty.

5. To form a sense of loyalty to their native
places, and for this we need to know our territory,
province, the village that grows to produce on their
land.

6. Especially students should know about labor
and combat exploits of the Uzbek people during the
Second World War.

7. To form the political, moral attitudes and
beliefs of students in the spirit of love and devotion
to their Homeland.

8. We should always remember the words of
our President — "Love for the land, the Motherland,
the grateful feelings are eternal features of the
national character, which has become the flesh and
blood of our people. To preserve, protect and
develop these valuable human qualities, to bring
these valuable human qualities, to raise our children

worthy sons and daughters of a free and democratic
Uzbekistan — all these would be the main focus of
our work in the field of spirituality".

The second direction of the military-patriotic
education of military—technical direction. In the
course students acquire qualities such as military
knowledge, combat skills, discipline, self-discipline,
strict compliance with the oath and statute.

In our country paid the great attention to the
training of military personnel (staff officers). Since
1918 functioning "The Tashkent Higher combined
arms school", in Chirchik — "Tank school", etc.

The great progress in the training of military
personnel was the organization of the military
departments, the military preparing for secondary
schools, at the leading Universities of the Republic of
Uzbekistan.

In our country the military-patriotic education is
carried out also by specialized organizations. One of
them is "Vatanparvar" ("Patriot"). Organization for
promotion of defense of Uzbekistan "Vatanparvar™ is
a non-profit organisation, the legal form of a public
Association, created on the basis of joint activity to
protect common interests united the citizens by the
military-media,  sports-technical and military-
patriotic orientation and achieve the statutory goals
of the Organization.

The Charter of the organization was
reregistered on May 21, 2013 the Ministry of Justice
of the Republic of Uzbekistan.

The purpose of the organization to promote the
defense of Uzbekistan "Vatanparvar" is to contribute
to strengthening the defensive might of the Armed
Forces of the Republic of Uzbekistan, training youth
and citizens to work and defend the Homeland,
promote through the system of their organization to
the public authorities in promoting of ideas of
defending the homeland among the youth and the
citizens, education of youth in patriotic spirit.

To achieve the assumed objectives, the
Organization performs the following tasks:

- preparation of technical military specialists for
the Armed Forces, training of specialists of mass
professions for the national economy;

- development and promotion of technical and
applied sports in the country;

- participation together with regional, state,
public and non-profit organizations in the education
of youth and citizens in the spirit of patriotism, and
various military-patriotic events.

Organizational-mass work, military-Patriotic
activity of the Organization on the basis of the
organization's Charter, Constitution and laws of the
Republic of Uzbekistan, decrees of the President of
the Republic of Uzbekistan and government
regulations.
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Culture has historically emerged as a way of
spiritual  understanding of reality. Wilhelm
Windelband defines it "as the totality of all that the
human mind, by virtue of its inherent reasonableness,
he generates from this material” [1, 62]. The main
function of culture - to maintain and reproduce the
combined spiritual experience of mankind, transfer it
from generation to generation and enrich it. Every
culture realizes its functions in relation to the whole
human world, is a complex system, and operates at
all levels. It is characterized primarily the ability to
produce, store and transmit cultural values of various
shapes and types.

Values are one of the main substantive
components of culture. They predetermine vital
reference person and thus his life is filled with a
certain content, that is, form a system of systems,
beliefs, preferences, which finds its expression in
appropriate behavior in nature. Man is the creator of
values and at the same time their godfather. From
which it follows that, learning values, the person gets
their own personal qualities. You could say that
culture is supported by institutions of society and the
state, forms the personality with the help of a system
of values. In addition, it has caused and natural
transformations. Acting on nature and transforming it
"by itself*, humanity forms a new branch of
evolution that goes beyond natural reality and finds
itself in the world of artifacts - the world's culture
and society.

Doi: &os¥ef http://dx.doi.org/10.15863/TAS.2016.06.38.18

Today we see that culture is more complex and
deep relationship mediates in the system of human-
nature-society, so that increases the degree of
alienation of man from nature. Continuing to build
imply a supernatural reality, a person breaks away
from the roots of his natural life, originally
deterministic its existence. In XX century, this
alienation has reached its maximum and was
manifested in the development of industrial
civilization, the further development of which led to
the irreversible changes not only in the subject of the
human environment, but also in the biosphere. There
were essentially new forms of work organization,
types of communication, methods of storage and
transmission of information, communication in
human societies. History has acquired features of
globality, when all that is happening in the lives of
individual people, affects the whole of humanity.

For industrial civilization is characterized by
the constant generation of new ideas and concepts,
but the idea of the conquest of nature, unfortunately,
an alternative and was not found, although it is clear
that human activity, contributing to negative changes
in the dynamics of the biosphere, becomes the cause
of its destruction.

Alvin Toffler in "The Third Wave" observes
that "the loss of major grants, the defective
functioning of the main supporting society life-
support systems, role structure collapse is the crisis
in the initial and most fragile structures - the human
person" [2, 15]. The rate of change in the field of
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technological development and the conditions of
human existence is growing rapidly. Everything
changes - political realities, the level of technological
development, the economic situation, the spiritual
climate. The problem is that technological progress is
beginning to outpace its humanitarian understanding,
creating anthropological crisis.

Among the main objective contradictions
technological civilization refers lack of harmony in
the system "-Nature man-society", as intense, but ill-
considered human activity has led our civilization to
ecological problems, catastrophic changes of the
environment and the planet's climate, insoluble in the
present structure of society. You could say that
humanity is faced with a serious environmental crisis
as a part of systemic shocks experienced by modern
civilization. Obviously, the planetary civilization will
ever make another ascent that has repeatedly
provided to overcome the crisis caused by the
"advent” of man on nature, or - to undergo
destruction. Grounds for optimism in this situation
lie in the possibilities of culture-personality.

A. Toffler argues that "in the midst of
destruction and decay, we can find right now the
stunning evidence of the birth and life. In the
presence of intelligence and vision of a small
incipient civilization may become more healthy,
sensible, stable; more decent and more democratic
than any known to us so far, "[2, 23]. There is no
doubt that the conditions for a new ideological
orientation has become apparent: they are enclosed in
the deep processes of human culture and focus on the
development of a new matrix values. The formation
of new ideological orientations entails not only a
different attitude to nature and man, but also a
completely different way of life.

Understanding the realities of the emerging
culture as a complex self-organizing system is
necessary for each member of the society. Spiritual
values and knowledge of the person who lives in
harmony with the environment, should be the basis
of individual and national wealth, and the absolute
moral principles to ensure sustainable and safe in all
respects, the existence and development of the "man-
society-nature” of the system. Further development
depends entirely on the education of the new man,
the hallmark of which will be a new quality of
thinking - holistic thinking, which is precisely
defines environmental awareness.

V.1.Vernadsky in one of his last works pointed
out that human power is not connected with "his
mother, but with his brain, his mind and his direction
this intelligence work." Further, he stressed that
"before a man opens a great future if he will
understand it and will not use their intelligence and
their work on self-destruction™ [3, 182].

In the twentieth century the environment as a
set of principles of interaction between the biosphere
of the Earth Sciences and the artificial environment
created by human beings (but gotten out of control,
and developing their own laws), is gradually
becoming one of the most important trends of
thought. This means that culture elects its object
relationship to nature, so that it appeared a new
direction - ecological culture. Its mission - to
harmonize relations in the system "-Nature-man
society," to bring knowledge of these relations in the
cultural matrix.

The new attitude to form the individual assumes
the maximum democratization of education and the
education system. An example of the new attitude to
life can be called a work of A. Schweitzer. She was
associated with the development of new principles of
ethics, which has at its core the principle of
reverence for life in all its natural qualities -
biological, zoological, anthropological. Schweitzer
believed that it is impossible to distinguish between
higher and lower life of biological forms, it is
impossible to determine which of the forms of life
more valuable. He put forward the thesis: "I am life
that wants to live among life that wants to live" [4,
97], and hence it concluded that the criterion is the
level of development of the culture of humanism
made public.

For M. Heidegger as the essence of culture it is
that "reverence for life, takes hold of our will to live,
increasingly  penetrates the consciousness of
individuals and of all humanity. Culture is, therefore,
not a phenomenon of the evolution of the world, but
the act of the experience of our will to live, act,
which is impossible, and there is no need to
communicate with the world process, the known
contact from the outside "[5, 151].

The recognition of the individual's role in
harmonization of relations in the system "man -
nature-society" - this is the thread that connects all
the happening trend. Many philosophers see in this
new approach to solving the problem of exit from the
crisis. The priority for the company to become highly
moral education of the individual, which in all
conditions maintains his true humanity and the
building of the new culture, humanistic ideals. The
interdependence of nature and society at the present
stage determines the need to address all social
phenomena in relation to the natural environment in
terms of positive or negative impact on them. In this
sense, ecological culture serves as the norm and
ideal, which places restrictions on ecologically sound
ways of human selfishness, as well as the highest
level of the complex characteristics of the human
person.
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Increasing the degree of transparency and the
complexity of modern social and economic systems,
the growth of uncertainty and non-linearity in their
functioning, forcing economists refer to the
methodology of scientific analysis, formed the other
sciences, including natural. Significant
methodological possibilities open to economic
science in connection with the formation of synergy -
the theory of self-organization of complex open non-
linear systems of any nature.

The object of analysis is a cooperative synergy
coherent interaction of a plurality of subsystems,
which  macroscopically appears as a self-
organization. At the present time, in line with the
synergy of research are specialists in different fields
and sectors of science. In recent years, it formed a
new direction in economic studies - economic
synergy. Economic synergetics represents a new
direction in economic analysis, which is not
canceling the importance of traditional concepts, it
shifts the center of gravity on such phenomena as the
nonequilibrium, and nonlinearity in the development
of economic systems, examines the processes of self-
organization  in  precarious  socio-economic
environment.

The objective basis for the formation of an
economic synergy as a science is the synergies of the
economy as an open, complex, non-linear self-
organizing system. In this case the synergistic
knowledge not only forms a new science - economic
synergies, but also creates a new methodology for the
economic analysis.

Synergetic approach in economic-theoretical
research serves as a method to study the socio-
economic dynamics. This synergistic relationship of
economics and economic synergy quite clearly
displayed object dialectic and the method of science.
Learning Economic synergetics object - a complex
nonlinear ~ nonequilibrium  economic  system
(synergetic economics), is transformed into a set of
techniques and methods for the preparation of new
knowledge - in a non-linear method of analysis
(method of economic synergetics). From the
standpoint of economic synergy as a method of study
of self-organizing economic systems, bifurcation,
attractor, fluctuations probabilistic characteristics
serve as analytical tools, research new socio-
economic reality, already established in the
economically developed countries of the world.

Economic synergetics as an economic method
of analysis requires a systematic analysis of the
nature of all categories of economy, the overall
priority of the subject-object symmetry in the
construction of all spheres of modern sophisticated
market, combining the mechanisms of the economy
and the mechanisms of social consciousness.
Economic synergy also includes in its analysis of the
processes of globalization, inter-civilizational
convergence, the formation of mass public
consciousness, that is the whole complex system of
global market macroeconomics. The new science
combines economic and institutional, economic and
political, historical and cultural, national and global.
According to many researchers, the emergence of the
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methodology of synergetic marks the beginning of a
new scientific revolution, because it was not just
introducing a new system of concepts, but it changes
the strategy of scientific knowledge contributes to the
development of a fundamentally new scientific
picture of the world and lead to a new interpretation
of many of the fundamental principles of natural
science [4, 255-256]. Synergetics becomes "a new
meta-approach modern knowledge" [5, 62]. Many
researchers believe that Synergetics as a new
cognitive paradigm is close to the notion of
"cognitive model"” that serves as a way of ordering
and interpretation of a particular material, the method
is common for scientists of different specialties.

The methodological significance of the
economic synergy is also in the fact that it is based
on is the establishment of a fundamentally new, non-
linear method of scientific thinking, its shape and
style. According to Igor Dobronravov, if we consider
the methodological consciousness of the unity of
method and style, and "style seen as a way
immersion method in a specific material, then an
extension method to the  methodological
consciousness means the formation of the
corresponding style of thinking™ [6, 126 ]. Thinking
Style acts as a way of applying the method, as the
method of immersion in a particular material.

Style of thinking also implies the awareness of
new scientific truths and their use in scientific
research. Formation style of thinking in a certain
sense, the methodological efforts synthesizes a
certain historical period in the field of science.

Economic synergy contributes to rethinking the
principles of knowledge, based on the postulates of
classical economics, the linear deterministic thinking
style. We can distinguish the following basic features
are still the dominant line of thinking, the modern
economic analysis:

- Understanding of the processes of economic
development only as a linear, progressive and
uncontested. If the alternative is, they are only
occasional deviations from the main flow, are
subordinated to this trend, determined by objective
laws of the universe;

- Related to the economic equilibrium and
economic order as the only possible and the most
effective form of existence of the economic system;

- Attitude to non-uniformity and instability in
economic development as a nuisance that must be
overcome as something negative and shoot down the
correct path;

- Understanding of chaos and chance as by
factors that are not critical, ignoring the stochastic
economic phenomena and processes as insignificant
and minor;

- Rigid determinism, the study of economic
phenomena as the causal chains through which the
course of development can be figured out indefinitely

into the past and the future. This is determined by the
past and the future - the present and the past;

- The study of mechanisms of development of
economic  systems under the influence of
predominantly external to them parameters;

- Cutting off the subject of the knowledge of its
value orientations, lack of understanding of the role
of social and psychological factors in the
development of economic systems, ignoring such
methods of economic knowledge as intuition,
imagination, creativity;

- Inadequate or simplified representation of the
object of research, consideration of the economic
system as the sum of economic units of its
components.

In  general, linear thinking is typical
psychological tendency to think linear circuits,
circuits directly, without deviations and stops,
climbing from the lowest to the highest.

Under the influence of synergy generated non-
linear style that reflects the scientific knowledge on
the defining features of thinking, post-nonclassical
stage of development of science (see also our work -.
[3D).

The term "non-linear thinking" was originally
introduced in the scientific analysis of the
representatives of the natural sciences in order to
emphasize the instability and ambiguity of a situation
of choice, its irreversibility and spontaneous process
of formation of new structures. As they say Prigogine
and 1. Stengers, "our vision of nature is undergoing a
radical change in the direction of multiplicity,
complexity and temporality” [3, 41]. If the linear
thinking is focused on the universality of action
reversible dynamical laws, the mastery of a non-
linear way of thinking implies the awareness of the
existence of new scientific picture of the world, new
methodological principles of analysis of nonlinear
self-organizing systems, new standards of seeing the
world and a scientific explanation of new facts,
recorded by scientific analysis.

Nonlinear thinking is fundamentally at odds
with the idea of universal laws, the stability of cash
and social orders. Under his influence the
disintegration  stage-linear models of social
development, to develop new approaches to it as a
principle of openness, variability and alternative
processes necessary to assume a "choice". The non-
linear way of thinking associated with the formation
of a new vision of the world as a complex evolving
whole, naturally including a man and his activities.
The non-linear way of thinking expressed these
methodological principles, as the principle of
symmetry breaking and random principle, as a
necessary complement.

Thus, the economic synergy is formed as a new
methodology of knowledge of self-organizing
mechanisms of functioning of the socio-economic
systems. Its development entails a radical
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transformation of the methodological bases and the
style of scientific economic thinking.

The main feature of the synergistic approach to
socio-economic system is that it is always focused on
the analysis of the dynamic interaction of economic
agents, to find domestic sources of growth, to
identify cooperative opportunities and solutions to
obtain positive synergies. Economic synergy in terms
of methodology, enriches economic theory such
important principles as:

- Self-organization as a result of a certain ratio
of order and chaos, equilibrium and non-equilibrium,
stability and instability in the development of
complex open nonlinear socio - economic systems;

- Bifurcation (multivariate) ways of further
development of economic systems of self-
organizational understanding of their future as a set
of alternative paths rather than a single,
predetermined in advance;

- Ambiguity and volatility of the situation of
choice, its irreversibility and spontaneous process of
formation of new structures;

- Nonlinear interaction and self-organization in
the management of synergistic social and economic
systems, the importance of small but precise
resonance effects on the system, which is on an
unstable stage of its development;

- An accident as an independent factor, which
performs a constructive role in the bifurcation points;

- Defining the role of the subjective factor in
the development of synergistic social and economic
systems, synchronization mechanisms of mass public
consciousness and the development of the economy;

- Active interaction of economic and social,
economic and political, historical and cultural,
national and global development in synergistic social
and economic systems.

Thus, to the peculiarities of the economic
synergy as the theory and methodology of modern
economic research, include the following. Firstly, the
economic synergy, as an area of economic theory
focuses on nonlinear phenomena in economic
evolution, describes nonequilibrium processes in the
economy and shows the possible outcomes. Second,
an important object of analysis is the study of the
economic synergy mechanisms of new structures in
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International Scientific Journal

Hayuynoe u3nanue

«Theoretical & Applied Science» - MexIyHapoIHbIH HAYYHBIH KYPHAJ 3apETHCTPUPOBAHHBIN Bo DpaHIuy,
W BBHIXOOAMMA B Qopmare MeXIyHaApOIHBIX HaydHO-TIPAaKTHIESCKUX HHTEpHET KoH(epeHmmid. KonbepeHmn
MPOBOIATCS €xeMecssyHO — 30 yucna B pa3HbIX TOpoAax U CTpaHax.

IpenpuHT XypHaNa MyOIHKyeTCs Ha caifTe 3a IeHb 0 KOH(pepeHnuH. Bee jkenaroniye MOryT y4acTBOBaTh B
"OOMeHe MHEHHSMU'" 110 MIPEACTABICHHBIM CTaThsIM.

Bce momanHble aBTOpaMHM CTaThM B TEYCHHM 1-ro OHs pasMmernarorcst Ha caiite http://T-Science.org.
[euaTHBIN 9K3EMILLSIP pacchlUIaeTCs aBTOpaM B TeUeHUe 2-4 MHEH, cpa3y Hoclie MPOBeIeHUsT KOHPEPEHIHH.

UmnakT dpakTop XKypHana

Impact Factor 2013 2014 2015
Impact Factor JIF 1.500
Impact Factor ISRA (India) 1.344
e Fector 11 O U0 (0307 | 0,829
Impact Factor GIF (Australia) 0.356 0.453 0.5064
Impact Factor SIS (USA) 0.438 0.912
Impact Factor PUHII (Russia) 0.179 0.234
bostson Eurasin Ciaton Reot (ECR) 1.042
Impact Factor SJIF (Morocco) 2.031
Impact Factor ICV (Poland) 6.630
Impact Factor PIF (India) 1.619 1.940
Impact Factor IBI (India) 4.260
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| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829
| GIF (Australia) =0.564
L JIF

Impact Factor:

= 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHI] (Russia) =0.234 | PIF (India) =1.940
i ESJI (KZ) =1.042 = 4.260

| 1BI (India)
SJIF (Morocco) =2.031
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INDEX
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Academic
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THOMSON REUTERS, EndNote (USA)
https://www.myendnoteweb.com/EndNoteWeb.html

Scientific Object Identlfler‘(SOI)
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Google
scholar

Google Scholar (USA)
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Open Access
JOURNALS
Open Access Journals
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:' =1y CiteFactor

Academic Scientific Journals

CiteFactor (USA) Directory Indexing of
International Research Journals
http://www.citefactor.org/journal/index/11362/theoreti

cal-applied-science

DOl (USA)
http://www_.doi.orq

£) JIFACTOR

JIFACTOR
http://www.jifactor.org/journal_view.php?journal id=

DA

Directory of absrtact indexing fur Journals

Directory of abstract indexing for Journals
http://www.daij.org/journal-detail.php?jid=94

www.daij.org

KUDOS*/ (7 Make an impact

Kudos Innovations, Ltd. (USA)
https://www.growkudos.com

»v
-

Japan Link Genter

Japan Link Center (Japan)
https://japanlinkcenter.org

ESJI

www.ESJIndex. Drg
Eurasian Scientific Journal Index (Kazakhstan)
http://esjindex.org/search.php?id=1

Eurasian
? mennﬁc

120

International Institute of Organized Research
(India)
http://www.i2or.com/indexed-journals.html

brosXs

CrossRef (USA)
http://doi.crossref.org

OURNAL

lN D’EX.mn

http://journalindex.net/?qi=Theoretical+%26+Applied

Journal Index

+Science

/M rebus:ist

PFTS Europe/Rebus:list (United Kingdom)
http://www.rebuslist.com

KOFST

BRI EEIF R

Korean Federation of Science and Technology
Societies (Korea)
http://www.kofst.or.kr

OAJ!

Open Academic Journals Index (Russia)
http://oaji.net/journal-detail.html?number=679

Open Academic
Journals Index

Collective
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simply better
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