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Introduction

For cars of high-ranking officials of the state
there are special requirements for their active and
passive safety. Different kind of provocation in the
form of the creation of smoke or light curtains, spray
paint substances on windshields or bad weather
should not reduce the operating efficiency and safety
executive cars. It is necessary to take into account the
specifics of this particular class of vehicles, which
are operated in a complex organized support group,
the number of which reaches several tens of units [1;
2; 3; 4; 5; 8; 9; 10]. Consequently, in the event of
critical situations due to total or partial lack
(deficiency) of visual and navigational information [
business class car should be the guarantor not only of
passive safety, for example, due to reliable armor
protection, but do not allow potential saboteurs make
confusion in action participants support, disrupt the
safe and timely movement of VIPs. The development
of these technologies is strategic in nature, it
determines the prestige of the country and due to
significant scientific- and capital intensity is not
feasible without the direct involvement of the state,
its academic and university organizations.

Materials and Methods
The difficult foreign policy situation once again
confirms the need to develop its own advanced active

safety systems, while necessarily taking into account
the existing international experience of scientific
schools and multinational corporations to create their
own versions of high-precision positioning systems
in cars conditions of lack of information.

One of the modern ways of solving this
problem is to actively develop high-precision
positioning systems for cars in advance digitized
boundaries of the roadway using modern satellite
navigation tools (SNT) new generation of wireless
and information sharing technologies between
vehicles throughout the support group.

There is also an urgent need to improve the
information content of external executive cars using
encrypted wireless communication channels and
high-precision  navigational  information  and
technologies for display on the display board
computer detailed position (orientation) of all
participants in support groups.

The aim of section is to improve executive
vehicles active safety under the conditions of
insufficient visibility on the base of new methods and
means of drivers computer support on roads.

To achieve this goal were solver following
problems [6; 7]:

[1 developed the conception of active safety
improvement for executive class vehicles under the
conditions of information shortage;
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| developed the integrated simulated model of | coordinates of latitude, longitude and

perspective active safety and also algorithmic and
software for vehicle positioning on road under the
conditions of information shortage by means of SNT
«GLONASS/GPS»;

[1 accomplished the analysis of movement of
vehicles in poor visibility conditions using the
developed prototype system.

The conception of work is based on
generalization and systematization of progressive
foreign and national experience in the area of active
safety development, particularly with the use of SNT
«GLONASS/GPS» and «V2V» technologies.

Drivers’ computer support system (DCSS)
structural diagram for the executive class vehicles is
presented on figure 1.

The input parameters are the following:

altitude K = {x1, y1, z1, X2, Y2, 2} of vehicle location
on satellite navigation tools data from antennas M;
and My;

| setting parameter vector

R of vehicle

positioning system on roadway;

| approximation method parameters W = {m;,
d}, where m; — approximation algorithm, d -
approximation coordinated diapason of vehicle
motion path;
71 flow of video information Vg under vehicle
front axle;
1 signals definition vector Z; at times t from
vehicle odometer;
1 vector of longitude and transverse slopes Gi
= {p, r} at time t from angle of slope unit installed on
the back axle of vehicle.

the subsystem for research and selection of vehicle speed limit under the
conditions of information shortage and lack of map data

()
f !M3

() ()]
R W= {mgd} UM] “Mz

«wheeled» way and

data input and navigation — information 2 . . .
working mode «GLONASS/ navigation vehicle A W vehicle mlotlor? path R vehlc_\e research a_nd_
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Figure 1 — DCSS structural diagram by executive class vehicles positioning moving in organized convoy
(cortege) on the roadway under the conditions of VIS.

The presented system works in following
modes [6; 7]:

1%t mode — automation of collecting, recording
and processing data on the trajectory of car
movement. This mode is also used in road mode
digitizing boundaries, when the vehicle moves left
and right sides of the road. Enroll navigational road
coordinates boundaries derived vector coordinates
undergo smoothing, produced histograms of

probability distributions coordinate deviations from
the smoothed line.

29 mode — research and selection of high-speed
car modes information deficit on different graphics
primitives digitized road sections. This road is
considered as an extended object in space whose
boundaries are digitized with the desired increments.
The input data for the selected mode are graphic
primitives digitized road sections; the coordinates of
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the initial position of the first and second antennas
navigators located, respectively, on the front and
back parts of the body and determine the base;
discrete obtain navigation data; vehicle speed of
movement; the time scaling factor; the distance to the
edge of the road, which must adhere to the vehicle.
Selecting vehicle movement trajectory is carried out
based on the geometric characteristics of an extended
object and the desired speed of vehicle.

3¢ mode — research of vehicle positioning mode
in the absence of map data, as well as in conditions
of poor visibility. This mode of operation of the
system is also used as a guide for choosing a safe
corridor of car movement in view of estimating the
probability of hitting the edge of the shoulder of the
road.

System output parameters depending on
selected mode are the following:

[] 1% mode — digitized motion path of mobile
object TR, error estimation A of car positioning,

.
oy

video information flow Vg under the front axle,
coordinates K of existing car positioning, angle of
slopes G = {p, r} of roadway;

7] 29 mode — graphics distance traveled as a
function of the base and the vehicle speed until the
deviations from the planned trajectory, when the
vehicle is outside the allowed boundaries of the road;

(1 39 mode — recommended driving corridor
recommended by a rotation angle and speed of the
car in the conditions of lack of information.

The proposed system has a modular
architecture, with all its subsystems are
interconnected, change parameter values of one
subsystem affects the output characteristics of the
other.

On figure 2 presented the diagram of vehicle
positioning moving in organized group under the
conditions of information lack towards digitized road
borders.

Figure 2 — The diagram of cortege positioning on the roadway.

The algorithm of positioning of vehicle group
consists of following stages [5; 6; 7]:

1. In on-board system of each car is given the
discrete receiving navigation data and the accuracy

of satellite navigation - R; and R,. Database of
digitized road borders the desired travel route is
downloaded.

ISPC Technology and science,
Philadelphia, USA

103

THOMSON REUTERS

Indexed in Thomson Reuters




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

.| ISI (Dubai, UAE) = 0.829 | PHHII (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

2. In the process of wvehicle driving the
operator (navigator) uses evidence-board system to
determine deviations from the recommended corridor
of movement, taking into account the geometric
characteristics of the road surface, the base of the
vehicle, discreteness and errors of received
navigation data.

3. The navigation coordinates of all the
participants of support groups through exchange of
navigation information subsystem input to the
onboard system and form a single virtual
information.

4. The same virtual informational space
contains distance vectors between the vehicles and
their location towards digitized road borders at each
time t. Pointed parameters are displayed on the
screen of on-board system.

Under same virtual informational space (SVIS)
is meant the presence of all the participants of
informational interaction (vehicle groups) equal
copies of dynamic image Q, by changing of structure
or content of which at time t modified image Q:
becomes equally renewed for every member of
informational interaction i.e. in all created copies.
The example of SVIS method is the game «Sea
Battle» and also modern computer online (command)
games [7, 88 p.].

On commands the navigator driver performs
positioning of the vehicle on the road: selects the
vehicle speed, adhere to the regulated distance
between the participants and to accompany the
digitized boundaries of the roadway.

On figure 2 points M; and M, define the
location of SNT «GLONASS/GPS» antennas for
each group member — «V_01», «V_02» and «V_03».
Circles Ry and R, are error radiuses of satellite
navigation. Distances li1 — Il define the lengths
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Introduction: popular culture and geopolitics

Popular geopolitics firstly emerged in the 1990s
as a branch of critical geopolitics, but only in recent
years this area of research gained a more widespread
consensus and thorough consideration in the
academic field.

Popular geopolitics examines the way in which
the world is depicted in various manifestations of
popular culture (like, for example, books, movies,
and video-games) with the objective of analysing
how such narratives “might either reinforce or
contest geopolitical images and or representations”
[1, p. 74].

According to  Gallaher, “representation
constitutes the manner through which ideas, beliefs,
values and images are both produced and provided
with meaning” [2, p. 308]. In many cases, popular
culture provides a fictional representation of a place
by assigning to a geographical space an exclusive set
of imagined features and values. But, a “place is also
a way of seeing, knowing and understanding the
world” [3, p. 11]. Therefore, by creating a common
sense that induces people to associate certain images
and meanings over places, such representations have
concrete implications on people’s interpretation of

real events and their perception of global political
spaces. Thus, “popular culture not only reflects but
also constitutes world politics” [4, p. 19].

Moreover, representing a place is also a process
that reveals “how we describe the Other-the peoples
and places that are deemed fundamentally different
than “us” [5, p. 156]. For instance, the representation
of the world according to simplistic bipolar
categories (such as, for example, good/evil,
civilised/barbaric and friends/enemies) is often part
of a wider political strategy aimed to strengthen the
sense of identity of a specific community through a
radical distinction between ‘our’ (positive and
desirable) values and ‘their’ (negative and
undesirable) values. According to Said: “It is
perfectly possible to argue that some distinctive
objects are made by the mind, and that these objects,
while appearing to exist objectively, have only a
fictional reality. A group of people living on a few
acres of land will set up boundaries between their
land and its immediate surroundings and the territory
beyond, which they call "the land of the barbarians."
In other words, this universal practice of designating
in one's mind a familiar space which is "ours" and an
unfamiliar space beyond "ours" which is "theirs" is a
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way of making geographical distinctions that can be
entirely arbitrary. | use the word "arbitrary" here
because imaginative geography of the "our land-
barbarian land" variety does not require that the
barbarians acknowledge the distinction. It is enough
for "us" to set up these boundaries in our own minds;
"they" become "they" accordingly, and both their
territory and their mentality are designated as
different from "ours"” [6, p. 54].

For the recently independent countries of
Central Asia, which are still wrapped in an aura of
mystery for many people of the world, such
representations have a strategic relevance. As stated
by Stanley, “We live in a world where labels are
powerful, whether used by citizens to identify
themselves or to distinguish them from “others”
around them” [7, p. 296]. Therefore, a positive image
can strengthen the international political role of a
country, support the development of new business
opportunities by attracting  foreign  direct
investments, and increase the number of incoming
tourists. On the contrary, a negative representation
risks to slow down its ambitious plans of
development by holding it at the edge of the
international networking.

The first part of this article aims to examine
how Kazakhstan have been depicted in European and
American movies of the last 20 years. Through the
analysis of movies like “Air Force One” (1997),
“The World Is Not Enough” (1999), “Rollerball”
(2002), “The Cavern” (2005), “Borat: Cultural
Learnings of America for Make Benefit Glorious
Nation of Kazakhstan” (2006), and “Mercenaries”
(2014), the goal is to understand what is the image of
Kazakhstan fostered by these films.

But the relation between movie representations
and audience reactions is sometimes controversial.
As sustained by Dodds, “It is important to recognize
that not only are films capable of being understood in
radically different ways but also that different
audiences exist in the first place” [8, p. 120]. Thus,
the second part of this article extrapolates western
audience reactions by critically assessing the movie
reviews posted on the Internet Movie Database
(IMDb).

The third part of this article briefly describes
how the Kazakh political élites has progressively
invested a consistent amount of resources in the
development of a dynamic state-branding campaign
aimed to improve the reputation of Kazakhstan in the
world. Such process can be partially interpreted as a
response to the stereotypical interpretation of
Kazakhstan diffused by those movies mentioned
above.

The last part summarizes key points and offers
some critical conclusions.

The grotesque depiction of Kazakhstan in
international movies

The international reputation of a country is the
result of many top-down policies (how the
government aims to promote its country “internally
and externally”) as well as bottom-up popular
processes (the sum of all the representations offered
in the various products of popular culture). In this
section the attention will be focused only on one
specific type of popular culture: movies.

Movies have the power to affect people’s minds
through the imaginative representation of places.
Sometimes such representations are accurate and
honestly reflect the core features of the depicted
place. Other times, on the contrary, they offer more
grotesque and stereotypical views. How to interpret
such diversified outcomes is a complex issue
because, as sustained by Ridanpéd, “In many cases
the products of popular culture contain political
messages, but whether their intervening nature is
acknowledged or not is a much more complicated
issue” [9, p. 156].

In the last 20 years, few American and
European movies have been set in Kazakhstan or
have referred to the citizens of this country.
Nevertheless, all of them have tended to offer a
negative representation of this place.

The 1997 American political-thriller “Air Force
One” follows a group of merciless terrorists who
hijack the Air Force One to demand the release of
Kazakhstan’s authoritarian leader (General Ivan
Radek), formerly arrested by a joint operation of US
and Russian special forces. In one of the first scene
of the movie, Kazakhstan is described by the US
President (interpreted by Harrison Ford) as a war
land where Radek’s regime murdered over 200,000
people.

In the 1999 James Bond movie “The World is
Not Enough” the plot is mostly set in Spain,
Azerbaijan and Turkey, but for a while the action
moves to Kazakhstan. In this short scene, the villain
(Viktor “Renard” Zokas) easily steals a plutonium
bomb from a former USSR military base in
Kazakhstan, thus revealing a lack of security.

In the 2002 remake of the American science-
fiction movie “Rollerball”, the protagonist (Jonathan
Cross, interpreted by Chris Klein) moves to
Kazakhstan to play in the local team of Rollerball, a
new extreme sport which combines handball, roller-
skating and violent physical contacts. What emerges
from this movie is a violent and corrupted society
where few enjoy a luxury life, while most of local
people live in poverty. The same sportive
competitions are rigged by the owner-promoter of the
Rollerball ~ Championship  (Alexis  Petrovich,
interpreted in the film by Jean Reno) to have
spectacular accidents aimed to increase the levels of
audience.

The 2005 horror movie “The Cavern” takes
place in an unexplored cave of the Kyzyl Kum desert
of Kazakhstan (but the movie was filmed in
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California) and narrates how a group of speleologists
is hunted and killed by a <“strange creature”.
Although the references to Kazakhstan are limited,
the evoked atmosphere is the one of an exotic
location with dangerous-hidden mysteries.

In the 2006 British-American mockumentary

comedy “Borat: Cultural Learnings of America for
Make Benefit Glorious Nation of Kazakhstan” the
producer and actor Sacha Baron Cohen proposes an
even more grotesque representation of Kazakhstan.
The entire movie turns around the story of the
Kazakh report Borat and his travel to the United
States. In one of the first scene, the protagonist
briefly present his native village (but the scenes were
filmed in the village of Glod - Romania), introducing
to the viewer the local rapist, showing the local
kindergarten where babies play with rifles,
presenting the mechanic who is also the abortionist,
exalting his sister as the fourth prostitute of whole
Kazakhstan and revealing the interior of his house
partially occupied by a cow. In the rest of the movie
the protagonist repeatedly adopts an anti-Semitic,
sexist and barely civilian behaviour. Due to its
unpolitically correct jokes this movie generated
many controversies and it was banned in Kazakhstan
as well as in the entire Arab countries (excluded
Lebanon).
The idea of Kazakhstan as an insecure and unsafe
country is revived in the 2014 movie “Mercenaries”.
In this story a band of exclusively female
mercenaries is formed to free the daughter of the US
American president, who has been kidnaped by an
insurrectionist group of Kazakhstan. In the movie,
Kazakhstan is depicted as a failed state where violent
warlords make money by selling weapons to Middle-
Eastern terrorist groups and forcing local women to
sexual-slavery.

In all these movies, the Republic of Kazakhstan
is described as a decadent, dangerous and
underdeveloped  place. In  these fictional
representations, moreover, local authorities seem
unwilling or incapable to face serious challenges
like, for example, poorly controlled nuclear stocks,
extreme social inequality and widespread violence.
The citizens of these societies are sometime
described as corrupted, cynical and opportunistic
individuals, other times as caricatured figures still
following a medieval style of life.

This speculative representation of Kazakhstan
might be the result of multiple factors. First, this area
of the world is still relatively unknown to many
Europeans and Americans and, therefore, different
movie makers have taken advantage of such
condition for using Kazakhstan as background for
different scenarios. Second, there are some common
clichés about the Central Asian countries, including
their “post-Soviet” label and a widespread (although
deceiving) association between “-stan” states and
war (diffused after the 2001 military intervention in

Afghanistan), that have been exploited to frame
various action movies’ plots. Third, some movies
have referred to concrete problems that have affected
(or are still currently affecting) the Republic of
Kazakhstan in the last decades. For example, the
James Bond’s scene depicting Kazakhstan nuclear
disarmament makes reference to a concrete
geopolitical issue. After the collapse of Soviet Union,
the newly independent Republic of Kazakhstan had
to deal with the USSR nuclear warheads dislocated
in its territory. The government of Kazakhstan,
finally, decided to return such weapons to Russia,
dismantle the Semipalatinsk nuclear testing site and
remove hundreds of kilos of highly enriched uranium
(Project Sapphire) [10; 11].

Whatever might be the logical explanation
behind such negative representations, the fact is they
anyway create a narrative which:

| contributes, by stereotyping the ‘others’, to

the “articulation and reproduction of
national identities” [1, p. 75]. In the
theoretical framework of “we” (western
countries) and the “other” (Central Asian
countries), these representations reflect what
European and US societies supposed not to
be (backward, corrupted, vicious, etc.).

[1  reflects ‘“contemporary anxieties among
western strategic planners about the role of
regions like the Central Asia in the
aftermath of the 11 September attacks” [12,
p. 127].

| risks to generate political and socio-

economic controversies by shaping a
misleading image of Kazakhstan. For
example, Saunders have defined
‘irresponsible’ Sacha Baron Cohen’s verbal
attacks against Uzbekistan during the
marketing campaign of Borat [13, p. 73].

The international audience reactions on the
Internet Movie Database (IMDb)

The section above provides a succinct overview
of the representations of Kazakhstan in European and
US movies. In order to understand how such movies
shaped individual knowledge, however, this section
examines the issue of audience reactions. The core
objective is to realize what kind of message do
people got watching these films being aware that, on
one side, there might be multiple audiences [8, p.
123-124] and, on the other, the influence of media is
conditioned by a range of personal and social factors
(such as, for example, age, education and origin) [14,
p. 98].

Addressing the audience reactions is a
fundamental step in popular geopolitical analysis
because ‘“audiences have differing degrees and
varieties of cultural capital, audiences create their
own systems of meanings within a text, consciously
and unconsciously, which may or may not overlap or
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reflect that which it was originally intended to
convey” [15, p. 1669]. Such argument is further
sustained by Dodds: “A word of caution is due when
considering the interpretation of films and their
possible cultural and political influence (even though
analysis of audience reaction may well be possible
through audience surveys and film media critiques):
there is no guarantee that the viewing public will
adopt the meanings the directors and politicians have
anticipated” [1, p. 83]. In other terms, the same
movie might provoke diverse reactions in different
social groups and people.

Following the example of other authors (like
Dodds and Ridanpéd) the Internet Movie Database
(IMDb) has been used as archive for collecting
empirical evidences on audience reactions to the
movies introduced in the previous section.

As sustained by Ridanpdd, movie reviews offer
two set of information: “First, film reviews represent
multiform and multi-voiced reflections on how
people conceive their political environments. On the
other hand, and of primary importance as concerns
this paper, all film reviews function simultaneously
as ‘guide books’ for the audience, offering multiple
‘instructions’, essentially implicit orders, about how
to dissect the film in question and thus how to
understand the political meanings related to it” [9, p.
144]. IMDDb reviews, however, offer data about a
restricted category of audience because most of
internet (and IMDb) users are young, educated
people mostly living in North America and Europe
[8, p. 121].

Almost one hundred fifty thousand people have
assigned an average mark of six point four stars on
ten to the movie “Air Force One”. Three hundred
ninety-four IMDb users have also written a review
for this film. Overall, many users have appreciated a
good acting, but they have also raised many doubts
about the credibility of the story (e.g. shootings and
explosions in the airplanes do not cause sever
damages, six terrorists defeat all US President’s
bodyguards, but then the US President alone-
interpreted by Harrison Ford-is able to overcome
them, etc.). Assessing the IMDb’s comments also
come out a certain confusion on the origin of the
terrorists. Some users describe them as Russian,
while others interpret them as Kazakh. The confusion
is such that a user wrote: “for me the most glaring
absurdities are in the geography: Kazakhstan is
referred to as though it’s part of Russia, not a
separate republic”.

Most of the geopolitical comments are
associated with the stereotypical association
“Russian language-bad guys” proposed in this movie.
As a result, various users have defined this movie as
a patriotic American film: “the entire thing seems to
be a US propaganda movie, with the bad Russians
and the good Americans”. There are, on the contrary,
few comments on Kazakhstan, but two of them are

emblematic for this study. According to one
reviewer: “A more interesting question is how did
they pick up the villains? Kazakhstan rebels? A
rouge group of Russians? This is rather retro stuff
because absolutely nobody watching the movie
knows or cares about Kazakhstan or its internal
affairs. The simple fact is that viewers will see and
hear the heavies speaking Russian and that will be
enough for them”. Another reviewer, on the contrary,
affirms that this movie “conveniently ignores
political reality”, thus showing concerns about its
oversimplification of world politics.

Around one hundred sixty-thousand IMDb’s
users have evaluated the movie “The World Is Not
Enough” assigning, as in the previous case, an
average mark of six point four stars on ten. Six
hundred eighty-five users have published a movie
review. Most of the users appreciated this movie, but
there are also several ones who have criticised the
script as excessively “action-oriented” as well as the
casting choices (for many, Denise Richards does not
fit well with the figure of a nuclear scientist). Being
part of a saga, many reviews refer to earlier James
Bond movies and they often compare the acting of
Pierce Brosnan (James Bond), Sophie Marceau
(Elektra, the fake-friend) and Denise Richards (Dr.
Christmas Jones, the “Bond girl”) to former
interpretations.

Few and very shallow are the geopolitical
comments of the IMDb’s movie reviewers. This
outcome might be related to the producers’ decision
to shift the scene in many different places with a
resulting poor characterization of the explored
locations. Still, a shared opinion among the reviewers
is that the Kazakh scene and the Caspian setting
were, overall, quite realistic. At the same time, as
already explained by Dodds critically assessing
James Bond fans, “there is clearly an expectation that
James Bond will be both contemporary and also
‘timeless’. In other words, it was considered ideal if
the film [Die Another Day, the Bond movie released
after The World Is Not Enough] touched in the
lightest way possible on real-life events without
actually being clearly situated or inspired by
particular events” [8, p. 125-126].

Over twenty-two thousand IMDDb’s users
assigned an average of three stars on ten to the sci-fi
movie “Rollerball” and two hundred eighty-nine of
them also published a movie review. Most of these
comments are unenthusiastic criticisms to the film:
the prevailing opinion is that this film is a pointless
remake of the original 1975 movie “Rollerball”,
being characterized by a poor storyline, a weak
direction and a terrible acting. Less than 10% of the
total comments provide remarks over the geopolitical
representations included in this movie. Compared to
the original movie, which was set in a distant future,
the 2002 version is set in contemporary (2005)
Central Asia. Many viewers have expressed serious
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doubts about such ‘bizarre’ choice and one of them
interestingly stated: “This version is set in the
present, but it tries to maintain its believability by
locating the league in Southwest Asia, under the
parochial assumption, | suppose, that that part of the
world is every bit as alien, exotic and dehumanized
as any hypothetical future society”.

Other users expressed some concerns on how
the story deals with the hidden political message.
Many believe that the violent and corrupted context
of the story (mostly settled in Kazakhstan and
Russia) was a captivating narrative device which,
nevertheless, had to be examined in more detail. One
user wrote: “There was a vague lawlessness that I
would have really enjoyed learning more about...
people "disappearing,” the criminal economy, the
lack of respect for human life on the part of the Reno
character...”. Another one supported such view,
affirming: “"Rollerball" is supposed to be talking
about the corruption of human beings by an
oppressive government. That message is lost here”.

The general idea is that some of the problems
revealed in this movie might be real challenges faced
by Kazakh people. However, they are not examined
enough deeper to get to any conclusion.

The horror movie “The Cavern” received an
average rate of two point eight stars on ten and it was
commented by eighty-nine reviewers. Most film
reviewers harshly criticize several aspects of the
movie: the story line is too simple, the actors are
awful and the movie is, technically, shot badly. There
are a few comments on the setting of the film in
Kazakhstan, but all of them support a shared idea,
which is well expressed by a user: “The movie opens
with a suggestion that the scene is in the desert of
Kazakhstan. I'm not sure why the picked
Kazakhstan... But they should have just started
inside the cave, because the outside was obviously
not Kazakhstan”. This comment reveals a basic
geographical knowledge, namely that the ‘jungle’
shown at the beginning of the movie does not fit well
with the users’ image of Kazakh steppe.

The controversial movie “Borat: Cultural
Learnings of America for Make Benefit Glorious
Nation of Kazakhstan” was rated by over three-
hundred thousand IMDb’s users and it received an
average evaluation of seven point three stars. The
total number of users who commented the movie is
one thousand two hundred one. These data reveal the
massive public attention achieved by this film
through its provocative, but well-structured
marketing campaign. According to audience
reactions, Borat is a movie that people loved or hated
it. Some people saw in Borat the new frontier of
comedy, while other have perceived it as an
unsophisticated experiment based on “toilet”
humour. As a result, over 90% of IMDb’s film
reviewers are equally split in two categories. On one
side, there are those who perceived this movie as

hilarious being able to break cultural taboo with an
offensive, but smart humour. Generally, these people
highly rated this movie with eight, nine or ten stars.
On the other side, there are those who were shocked
by the crude content of this movie and, therefore,
defined it stupid, outrageous and disgusting. They
poorly valued this movie with one or two stars.
About the remaining 10% of users, mostly enjoyed
the sense of comedy and timing of this movie, but
they did not consider Borat a masterpiece or Sacha
Baron Cohen a genius. Therefore, they rated Borat
with six or seven stars.

IMDb’s users have also expressed contrasting
opinions on the geopolitical representations of this
movie. Most of those who loved it believe that Borat
is much more a severe criticism to the USA rather
than an offensive attack against Kazakhstan. In other
terms, while the representation of Kazakhstan is
clearly fictional and the character of Borat is
intentionally grotesque, the reactions of US citizens
to Borat’s racist and homophobic jokes reveal a
genuine, but frightening image of US society. One
reviewer commented: “The movie does not make fun
of Kazakhstan, it makes fun of Americans, in a
criticizing way. Kazakhstan is merely used as a
platform to show the (of course exaggerated)
contrasts between the advanced and ‘civilized’
America and the simplistic Kazakhstan and how a
simplistic man, from such a simplistic place, such as
Borat Sagdiyev (Sacha Baron Cohen) is capable of
pinching right through the advanced and civilized
Americans and puts his finger right on the spot”.
Sacha Baron Cohen’s movie, therefore, does not
really target Kazakh people but, as wrote in another
comment, it simply exploits “the fact that average
Americans don’t even know where Kazakhstan is”.

Still, several users have contested the decision
to describe Kazakhstan in such paradoxical and
ridiculous tones. Most of those who poorly ranked
Borat (but also some of those who liked it) offer
moral sustain to the protests of the Kazakh
government against the release of this movie. These
users remark the overall lack of references to real
Kazakhstan: for example, the language spoken by the
protagonist is not Kazakh, the village shown at the
beginning of the movie is, actually, in Romania, and
most of the stereotypical representations offered in
the movie have no relations with Kazakh customs
and traditions. Thus, one film reviewer asserts that “a
make-belief country could have easily been done
with instead of having to offend an already existing
country”.

But the core question is whether Borat’s
grotesque representation of Kazakhstan could be
interpreted as realist by the audience. Once more, the
opinions expressed by IMDDb’s users are contrasting.
One user, for example, writes that “anyone who
knows and understands this film actually sees Borat
as a character or anyone remotely real”, while
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another user argues that “Central Asia remains, for
most people, not an identifiable place, but a blank
space that can easily be filled with the fears, fantasies
and prejudices of film-makers and audiences”.
Critically assessing the IMDb’s reviews on Borat, it
seems that a tiny minority (less than 1% of users)
have interpreted the movie as a faithful
representation of Kazakhstan and its citizens.
IMDb’s users are, however, just a narrow and
specific category of movie watchers. Therefore, the
impact of Borat on people’s geopolitical imagination
might be much more widespread. One Kazakh lady |
personally interviewed, for example, told me that,
during a research period in Europe, she was
addressed as liar when she claimed to be from
Kazakhstan because, according to the accuser who
confidentially referred to Borat, “Kazakh people are
not Asian”.

About the Kazakh official response, Dittmer
reports that “when Kazakhstan protested its treatment
as an anti-Semitic and misogynist country in Borat:
Cultural Learnings of America for Make Benefit
Glorious Nation of Kazakhstan (2006) it was
publicly scorned by the American public. However,
the president of Kazakhstan, Nursultan Nazarbayev,
paid for an advertisement in the New York Times and
subsequently flew to Washington D.C. to meet with
President George W. Bush in order to foster a more
“authentic” image for his country” [5, p. Xviil].
Nevertheless, after an initial aversion the
establishment of Kazakhstan realized that it could be
more beneficial to exploit the momentum because,
although the movie offered a deformed and
unrealistic image of Kazakhstan, still it placed
‘Kazakhstan on the map’ [16]. As highlighted by
Saunders, “the ensuing controversy promoted
tourism to Kazakhstan... Many young westerns
realized that Baron Cohen’s Boratistan was purely a
plot device for his strange brand of humour, and
wished to learn more about the real Kazakhstan” [13,
p. 70].

Finally, the movie “Mercenaries” received an
average rate of three point eight stars and it was
reviewed by twenty-five users. Mostly the movie is
criticized for its low budget, the scarce acting and its
unsophisticated plot. Essentially, it is interpreted as
the mock buster version of the film “The
Expendables”. But, in the view of different
reviewers, the scenario is unbelievable and the
representation of the Central Asian context is
completely wrong.

Overall, most of the IMDb users seem to watch
movies for pure enjoyment, without being
particularly interested in the assessment of the
political reality they show. Therefore, their
comments are mostly focused on the credibility of
the plot, the quality of acting, and the director’s
technical skills. On the base of such parameters they
tend to value the movie and compare it with other

titles of the same genre. The number of people who
proposed some critical reflections on the geopolitical
representations offered by these films is much more
restricted. Most of them are rather able to distinguish
between stereotypical and realistic narratives, but
some viewers still have a predetermined and blurred
image of Kazakhstan.

Moreover, although for each of the considered
movies it was possible to identify a dominant
interpretation, a diversified range of feelings and
reactions characterized the IMDb movie-reviewers’
community. Such diverse response in front of the
same product can be explained considering that
“media is neither static as it is believed to be, nor the
audience a fixed or passive receiver of messages”
[17, p. 8]. In other terms, the cinematic experience of
a viewer cannot be decontextualized from his/her
educational background (here interpreted as the
whole set of knowledge and memories gained,
intentionally or accidentally, by a person during
his/her entire life) and, therefore, “the same messages
are "downloaded” and interpreted with different
effects by different receivers in different settings”
[18, p. 44].

The official response of Kazakhstan: re-
shaping the international image of the country
through nation branding

European and US movies have mostly offered a
negative representation of Kazakhstan. But for newly
independent post-Soviet countries the creation of a
positive reputation in the international framework is
a key asset that may “facilitate their entrance into
favored economic or cultural alliances.” [7, p. 299].

Nation branding can be defined as “the unique,
multi-dimensional blend of elements that provide the
nation with culturally grounded differentiation and
relevance for all of its target audiences” [19, p. 15].
In other terms, as sustained by the Kazakh Minister
of Information and Communications, Dauren
Abayev, “A country brand is not just a logo, but a
state’s large-scale image strategy that is oriented at
being positively positioned in the eyes of the
international community” [20].

In the last twenty years, the government of
Kazakhstan has attempted to create an appealing and
trustworthy nation-branding, which might sustain its
ambitious political goals. But, as stated by Saunders,
“While older countries enjoy well-established
national images at home and abroad, the past century
has seen the emergence of roughly one hundred new
nations that face a double challenge. They are
charged first with crystallizing a coherent national
image in the domestic realm, and second with
transmitting a positive image of their country to the
world community” [13, p. 65].

At national level, the Kazakh government faced
many challenges in the development of a collective
national identity as well as in the consolidation of
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state legitimacy. As for the other Central Asian
countries, Kazakhstan had “little history of
independent statehood and even less experience of
any ideological context that legitimizes a specific set
of political arrangements, other than the discredited
Marxist model of the Soviet system” [21, pp. 135-
136]. In response to such difficulties, the other
Central Asian countries have identified a sense of
identity in the framework of ethnicity and religion.
But, in a multi-ethnic society like Kazakhstan, such
approach could result problematic. Therefore, the
Kazakh government attempted to promote both an
exclusive ethno-centric narrative as well as an
inclusive civic Kazakhstani identity [22, p. 400].

At international level, the problem was to
construct a new image of independent Kazakhstan. If
with Borat many people in the world became aware
about the existence of this country, the new challenge
for the Kazakh government became to deconstruct
such grotesque representation and promote a more
realistic and welcoming reputation. For such an aim,
the Kazakh government decided to operate on
multiple fronts in order to target the “three broad
groups of international audience: businesses,
politicians and tourists” [23, p. 1125]. The embraced
policy includes: accurate marketing strategies,
massive  investments in  successful  projects,
international activism, local movies production,
support to exchange programs abroad, and the
progressive removal of barriers for travelling to
Kazakhstan.

In the course of the years, the Kazakh
government has elaborated an articulated marketing
campaign with the aim to internationally promote
Kazakhstan as a land of great opportunities. The
Kazakh national slogan ‘“Kazakhstan, the Heart of
Eurasia”, for example, highlights the core
geostrategic position of this country and its role as
bridge between European and Asian markets.
Another example is the reference to the “Eternal
Land” (Mangelik Yel), which reflects the ambitions
of Kazakhstan to preserve its independence, while
further strengthening intercultural harmony in order
to build “a happy country that allows its citizens to
have fulfilling lives and to look at the future with
faith” [24]. Likewise, the catchphrase of Astana,
“where the dreams come true”, symbolically refers to
the historical evolution of this futuristic city (Astana
became the capital of Kazakhstan only in 1997, after
a rapid and massive process of urban development)
as well as to the multiple life prospects offered by
this new Central Asian hub. All these labels intend to
emphasize the fundamental values, beliefs and
prospects of the Republic of Kazakhstan, such as
interculturality, unity and progress. As the member
of Majilis (lower house of the Kazakh Parliament)
Talgat Yergaliev affirmed “We, Kazakh people like
positive energy, believe in good names and title”
[25].

The Kazakh government has also devoted many
resources to the development of international top-
leading institutions operating in various areas. Some
examples are the Nazarbayev University (founded in
2010, this institution is nowadays one of the main
educational center in Central Asia), Air Astana (since
its foundation, in 2001, the main Kazakh airline has
significantly grown so that the 2016 Skytrax World’s
Top 100 airlines places it in 43 position) and the
Astana Pro Team (a professional cycling team that,
since 2007, has won some of the most important
international competitions included Tour de France,
Giro d’Italia and Vuelta a Espafia). In addition, large-
scale investments have been directed to expand
industrial innovation through the “2010-2014
National Programme of Forced Industrial and
Innovative Development of the Republic of
Kazakhstan” and the “State Programme of Industrial-
Innovative ~ Development  2015-2019”  [26].
According to Aben, “the proactive position of the
government is aimed at boosting economic
development in order to provide a solid basis for its
successful branding” [27].

In the last years, international activism has been
the leading strategy to promote in the world
Kazakhstan’s stable society and developing
economy. Among the most important events hosted
by Kazakhstan there are political summits (like the
2010 OSCE chairmanship), sportive competitions
(such as the 2011 Asian Winter Games and 2017
Almaty  Winter  Universiade) and economic
exhibitions (as EXPO 2017). As reminded by
President Nazarbayev, “Kazakhstan is the first-
Soviet country to chair the Organization for Security
and Cooperation in Europe and to host the OSCE
Summit, and will now be the first to host EXPO 2017
— a world-class event” [28]. Such policy of active
participation in the international framework has
achieved its peak in January 2017, when Kazakhstan
occupied a seat as non-permanent state within the
United Nation Security Council.

Since the creation, in 2005, of the Kazakhfilm
joint-stock (in which the government holds the
largest share) movies have also been used in the
nation-building process as well as in the international
promotion of Kazakh nationhood. As sustained by
Isaacs, “the constant repetition of ‘national’ signs
through the medium of cinematic works can
contribute to the shared imagination of history,
tradition and nationhood which allows nation-states
to sustain themselves over time” [29, pp. 138-139].
In general, Kazakhstan has disseminated “similar
narratives for both domestic and international
audiences” [23, p. 1123]. Governmental-sponsored
movies have primarily sustained a binary
representation of Kazakhstan: their goal was to
strength the Kazakh national identity, meanwhile
supporting the reputation of Kazakhstan as an open,
friendly and multi-ethnic society. The blockbuster
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movie Nomad (2005), for example, follows an ethnic
narrative aimed to emphasize the historical roots of
Kazakh nationhood and to strength the sense of
patriotism, while the film The Gift for Stalin (2008)
offers a more civic-line narration aimed to depict
Kazakhstan as a tolerant and hospitable country [29,
p. 146 et seq.]. Despite the parallel rise of counter-
narrations in local independent movies, this strategy
seems successful. A 2011 survey reveals that people
of Kazakhstan identify with citizenship (56%) and
nationality (26%) their most relevant affiliation, thus
“nationality and poli-ethnicity can be laid in the
foundation of formation of positive political brand of
the country, because they are the basic elements of
identification of the people of Kazakhstan” [30, p.
160].

The educational sector has also been considered
as a fundamental asset to improve the reputation of
Kazakhstan in the world. In 1993 the President of the
Republic of Kazakhstan, Nursultan Nazarbayev,
introduced the “Bolashak  Programme”, a
governmental scholarship awarded to those excellent
students wishing to improve their skills through a
studying/professional ~ experience abroad. The
scholarship fully covers all study related costs, but it
requires that, after the completion of their studies, the
awarded scholars would return to Kazakhstan to
work for at least five years. To date, several
thousands of students have made request and
received this grant. Moreover, since 2005, the
Kazakh government has increased the investments in
this initiative and it has also extended the opportunity
to receive the scholarship to government officials,
academic and teaching staff, technical workers and
medical  personal. Overall, the “Bolashak
Programme” primarily offers the opportunity to train
Kazakh people in high-demands fields at world’s top
universities. But, making travel out of the country the
most talented people of Kazakhstan, it also “has a
significant influence on the creation of a positive
image of the Republic of Kazakhstan, both within the
country and abroad” [31, p. 284].

Finally, in summer 2014 the Kazakh
government has unilaterally removed the touristic
visa requests for the citizens of different western
countries. Such policy has been further strengthened
in the last two years so that, since January 2017, the
citizens of 45 countries now enjoy a 30 days’ visa-
free regime (without considering those states like, for
example, Russia, Kyrgyzstan and Georgia, which
signed bilateral agreements with Kazakhstan for visa
free-regimes up to 90 days). These measures should
increase the tourist flows, especially in relation to
EXPO 2017, thus allowing Kazakhstan to exploit
more the word-of-mouth as mean of advertising.

Conclusions
Movies are powerful, but ambiguous tools for
constructing geopolitical knowledge because they

risk to promote  misleading  stereotypical
interpretations with direct consequences on real-life
political actions. Perhaps, as suggested by Dittmer,
“What we need is an entertainment industry that is
merely socially aware, and does not resort to
unsubtle processes of Othering and fear” [5, p. 162].
But, at present, this is a hardly achievable wish.

This article reveals that there is a huge gap
between the image of Kazakhstan passed by
European and American movies and the one
officially promoted by the Kazakh government.
International movies have depicted Kazakhstan as a
dangerous land, where corrupted and cynical
individuals take advantage over a poor and backward
population. On the contrary, the Kazakh government
has officially presented Kazakhstan as a stable,
reliable and friendly country, which is rapidly
evolving from a socio-economic perspective, but it is
also deed in the preservation of its customs and
traditions.

For Kazakhstan, the positive note is that IMDb
reviewers have shown a certain awareness to
distinguish  between  fictional and realistic
representations. However, there are no evidence to
sustain that this consideration might be extended to
the whole audience and, in addition, there might be
some undesirable side effects associated with a
repeated negative representation (e.g.
underestimation, misconception and erroneous
pessimistic connotation of the country’s values).
Further studies in this field are certainly required
because “modern information and communication
technologies open up new gates into the subject of
‘audience’ and necessitate new ways of investigating,
contextualizing and interpreting audiences”. [17, p.
8].

The negative note is that the image of
Kazakhstan abroad remains blurred and the Kazakh
national branding policy is still far from achieving its
ambitious goals. This evaluation seems confirmed by
the 2014-15 Bloom Consulting Country Brand
Ranking  (Tourism  Edition),  which places
Kazakhstan only in 85" position worldwide and 26™
among Asian countries, the 2017 Bloom Consulting
Digital Country Index, which places Kazakhstan only
in 96" position worldwide and 29" among Asian
countries, and the 2016 Reputation Institute’s Most
Reputable Countries, which positioned Kazakhstan
among the group of countries with a weak or
vulnerable reputation [32; 33; 34]. Other consulting
companies have offered a more optimistic
assessment of the Kazakh national brand. According
to the Brand Finance’s ranking “National Brands
20167, for example, Kazakhstan is placed in 47™
place (although it lost 3 positions compared to 2015)
[35]. Still, Kazakhstan is ranked behind countries
like Colombia, Nigeria and Bangladesh.

These results do not imply that the Kazakh
official strategy has been unsuccessful. Nation
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branding is a long-term process that need to be
regularly sustained and renewed before giving some
relevant outcomes. Therefore, the measures adopted
till now by the Kazakh government must be
interpreted as the first steps in a long path.
Nevertheless, there are at least two improvements
that the Kazakh government should introduce in the
next future. First, as sustained by Beyzhanova and
Rysbaeva, “to date, Kazakhstan belongs to a few
recognizable country brand. The main reason is the
lack of systemic work on the formation and
development of country brand in Kazakhstan” [30, p.
162]. Therefore, a more consistent representation of
Kazakhstan, sustained and jointly supported by the
different agencies of the Kazakh government, is a
required step toward the affirmation of the Kazakh
nation branding. Second, a successful national image
“cannot be separated from the processes taking place
inside the country” [23, p. 1128]. If the Kazakh
government wants to improve its reputation as a
stable and peaceful country than it must further
proceeds with the recognition and enforcement of
political rights at national level. Otherwise, news
like, for example, the sentencing to five years’
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Abstract: Social Networks are Web-based services that allow people to construct a public, or somewhat
public, profile. Social networking can sometimes result in negative outcomes, some with long-term consequences.
There are millions of people on the internet who are looking to meet other people and to gather and share
information and experiences on a variety of topics. The growing popularity of social networking sites (SNS) among
the Internet users demands an introspection of personal and social behavior of human beings. The present study
was set out to investigate the effect of social hubs on improving EFL learners' speaking skill. The participants of the
study were 42 female students between the age of 17 and 25. They were randomly assigned to two groups of
experimental and control. Each group consisted of 21 participants. An Oxford Placement Test (OPT) and the pre-
test were administered to both groups at the beginning of the study. The treatment lasted 4 weeks and it was held in
a private institute in Rasht, Iran. The experimental group was allowed and encouraged to use social channels in
addition to the traditional class activities. Further, a course of communication on social networks was administered
to the experimental group while the control group attended the traditional regular classes and they were not
allowed to use computers for communication. In the end, the post-test was administered to both groups. The
findings displayed that social networking had a positive impact on speaking ability of Iranian EFL students.
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Introduction

The intensification of the internet age has
enabled us to live a life at a faster hop. The younger
section of society like children, pre-teens and teens
accounts for a very large portion of the internet
populace. Online Social networking is a type of
virtual communication that allows people to connect
with each other. This concept arises from basic need
of human beings to stay together in groups forming a
community. Innovative and pedagogically effective
ways to improve language learning include
instructional uses, students’ perceived learning gains,
instructors’ use of the technology, social impact and
economic viability for use by the students (Facer &
Abdous, 2011).

Online Social Networking

Boothby (2006:1) argues that today's knowledge
worker can work efficiently in large virtual teams,

and social networking sites create such an electronic
platform. Wenger (2004:2) and Bryan, Matson and
Weiss (2007) concur and add that groups of people,
who interact regularly, such as virtual teams, are
bound to improve their skills through knowledge
sharing. Therefore, notice should be taken to
knowledge workers of today who not only function
efficiently in large virtual teams, but thrive in such
an environment to an extent where they advance their
knowledge sharing skills. If knowledge sharing can
be increased by a virtual CoP, then social networking
sites may prove to be the catalyst to promote
interaction (Boyd and Ellison, 2007:211; Ryberg and
Larsen, 2008:103—115). Considering the potential of
virtual teams interacting within a CoP by utilizing
the OSN platform, the effect may be an increase in
productivity of those employees who actively search
and employ their list of contacts as well as others'
linked-in profiles and their contacts and by updating
and growing their own list of contacts. If these
‘connected individuals' spend time interacting with
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other individuals who possess knowledge about the
relevant working environment, increased knowledge
sharing is likely to take place.

Positive Effects of Social Networking

We can access information in better way.
People who have a childhood and pubescent life
minus the internet are faced with the difficulty of
getting access to vital information and knowledge
they need for education. This means that when you
need to do research on something, you have to spend
tons of effort and go miles in order to find books,
periodicals, and other paper sources just to get
started. Additionally, you may also need to conduct
interviews and surveys so as to get more information
about a certain issue you’re tackling. But with the
birth of the internet, every single bit of information
or knowledge a child or teen needs to learn is
compiled in a very large library called the World
Wide Web. With social networking, research is a
thousand times easier and getting the information
you want may be done in minutes. Social networking
provides interactive involvement with other peoples.
Social networks function in the online environment
through social networking sites, that is, technology
that allows people to set up profiles, link to other
individuals' profiles and view, navigate and interact
with others in the social network. Lange (2008:361)
views the linking of profiles together with the ability
to view the resulting connections on others' profiles
as the most tangible mechanisms reflecting existing
social networks. Boyd and Ellison (2007:211) add
that this technology allows people to articulate their
relationship to others in a way that is visible to
anyone who can access their profile. Being linked or
connected to others can lead to potential benefits
such as improved collaboration and information
sharing, greater  productivity and enhanced
communications among coworkers, business partners
and customers. In this environment, individuals
know who knows who, what each member is
currently involved in and how they can be reached.
In short, OSN provides a simpler and more intuitive
approach for members of the same community of
employees to find each other based on
complementary knowledge or need for knowledge.

Statement of the Problem

In Iran as most of the policy makers’ focus is on
the regular classroom activities, they have ignored
the role of students’ activities at home and
environment. Students are making a huge revolution
to become a member of a social network in order to
communicate with others. As the students
communicate through social networking, they make
progress in many abilities. Further, the social
networking in the near future might become the main

channel to communicate for most of the people all
over the world. Moreover, education and training
through the Internet is becoming more obvious and
common in the world. In many developing countries
as well as in Iran, colleges are being interested in
online training. They attempt to absorb pupils to use
the Internet to perform their training process. The
academic institutions need to devise appropriate
policies and strategies on how they can utilize social
networking sites to support education and learning
beyond the classroom. Rubin (1987) believed that
communication strategies are less directly related to
the learning of language and are used more for the
aim of communicating; therefore, they are not listed
under learning strategies in her classification. Hence,
there is the need to fashion out some means of
selecting and using the right social networking site
responsibly. This study is concerned with the trend of
use of the sites, what benefits students derive from
using the sites, the dangers associated with them and
ways to avert such dangers. Despite assumption that
the lecture is cohesive and consistent to all
attendance, exchanging ideas, sharing knowledge,
and expanding understanding is very required outside
the classroom boundaries. Here, the part of sharing
and cooperating activities among students and
between students and the lecturers appear to be very
urgent. From this point, social networking sites
appear very helpful in building academic groups to
achieve better academic learning and
communication. It is then, the purpose of this study
to provide a better understanding of how students are
investing their skills, time, and willingness in using
their Social Networking (SN) sites for better
academic achievements and to examine factors
affecting their use.

Research Question

Based on the above mentioned problem, the
researchers tried to answer the following question:

RQ: Does social networking have any effect on
the speaking ability of Iranian EFL learners?

Methodology
Participants

This study was conducted with the participation
of the students from a private institute in Rasht, Iran.
There were 21 female students in each of the
experimental and control groups; they ranged in age
from 17 to 25. The sample of this study was chosen
from among 62 private institute EFL students. The
institute was chosen because it is equipped with
many facilities, such as language labs and internet
access. To provide at least half of the students with
the Internet is one of the vital requirements for
conducting the present study. Among the whole
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population of the experiment, those who obtained
one standard deviation below and above the mean
were selected. 42 students had the criteria to
participate in the study. In order to divide students
into the experimental and control groups, the
computer randomized procedure was employed.
According to the process of randomization, 21
students were chosen to be in the experimental group
and the rest were the control group.

Instrumentation
Oxford Placement Test (OPT)

This test was administered to determine the
language proficiency level of the participants and
classify them into the sample. This test consisted of
60 items which was developed by Oxford University
Press and University of Cambridge Local
Examinations Syndicate. OPT test was used to
specify the sample of the experiment among 62
available students in the private institute in Rasht.

IELTS Speaking Test

The sample IELTS speaking test from the book
‘prepare for IELTS’ written by Cameron and Todd
(2005) was used. This test was considered as pretest
and post test of the study.

Treatment

In order to investigate the effect of social
networking on speaking ability of the students, the
researcher made a forum in WWW.Google.com sites.
And asked the participants of experimental group to
sign up there and became a member of it. The
duration of treatment was lasted for three months. In
fact two weeks ( 6 session) for 30 minutes in every
session, participants join to the forum and

communicate there with their classmates. They
discussed together and shared the information. Every
session they had a specific topic. Moreover, they
were instructed by traditional methods of class too.
The control group did not receive any treatment. The
participants learnt the lessons through traditional
method of teaching.

Procedure

In order to determine the role of social hubs on
the speaking ability of students, Oxford Placement
Test was administered among 62 EFL learners out of
whom those whose scores were between one SD
below and above the mean were selected for the
study. The participants were assigned in to two
groups randomly. After the pre-test, learners received
the instruction based on the materials covered in the
class. There wasn’t any control on the gender. Their
age was ranged from 17 to 25. Then the pretest of
speaking from the book" prepare for IELTS’ written
by Cameron and Todd (2005) was used. This test
was repeated for the post test of the study too. For
three months experimental group participate in the
forum and tried to communicate base on specific
topic for every sessions. It took 30 minutes for every
session. And the control group did not receive any
kind of treatment. They were followed traditional
method of teaching in class. At last the post test of
ILETS Speaking was administered in order to
observe the differences and developments.

Results

In order to have homogenized participants in
terms of their general English language proficiency,
the Oxford Placement Test was administered. The
descriptive statistics for the OPT test are displayed in
following table.

Tablel

Descriptive Statistic for OPT Test.

N Mean Median Std Variance  Min Max Max
Valid 61.315 62.000 9.6304 144.257 35.00 91.00 38.00
Missing 0

Out of 65 participants, 42 were considered as
homogenous members based on one SD above and
one SD below the mean. Figure 1 below shows the
histogram for the OPT test. Before working on the

research question, it should be mentioned that the
speaking test section was rated using two raters
holding M.A. in TEFL. Table 2 below shows the
inter-rater reliability.

Table2

Inter-rater reliability Between the Two Scores.

Cronbach ‘s Alpha

Cronbach ‘s Alpha Based on Standardized Item N of Items

785 .818

2
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As it can be seen in table( 2), the inter-rater
reliability index is .785 which shows high reliability
between two scorers. In order to answer the question
of the study, an independent sample test was run to
compare the scores of students in the experimental
and control group. The data revealed that there was

no significant difference between the speaking ability
of the two groups.

Table (3) shows the descriptive analysis for the
pretest and posttest of general English in the
experimental group of the study:

Table3

Descriptive results of the experimental group of the study.

N Mean Std. Deviation Std. Error Mean
Pre-test 21 15.2343 1.52120 0.40024
Post-test 21 17.6011 1.02150 0.34773

As it is indicated in table (3) the number of
participants has been 30 in each experiment (N=21).
There has been no missing value which shows all
selected students took part in the experiments of the
study. The mean for the pretest scores of general
English exam in the experimental group was shown
to be 15.2343, as compared to the mean for posttest
scores in the same group which was 17.6011.As for
the standard deviations obtained for the experimental
group, there seems to be more variability among the

pretest scores than the posttest. This confirms that
group work learning led to better achievement and
was effective in better learning. This may
demonstrate the participant's posttest scores are more
homogenous after conducting the treatment of the
study. The same descriptive analysis has been done
for the pretest and posttest of general English in the
control group of the study. As you can see in table
(5) below:

Table 5

Descriptive results of the control group of the study.

N Mean Std. Deviation Std. Error Mean
Pre-test Cont 30 15.0333 1.09807 0. 2415
Post-test Cont 30 15.0542 1.07425 0.1961

Table (5) shows that the number of participants
has been 21 in each experiment (N=21), and there
has been no missing value. The mean for the pretest
scores of general English in control group was shown
to be 15.0333 as compared to the mean for the
posttest scores of the same group which was shown
to be 15.0542. As for the standard deviation obtained
for the control group, there seems to be more

Inferential Analysis of the Data

This part focuses on the inferential analysis of
the obtained data of the study. Such analysis was
done using the SPSS (Statistical Package for Social
Science) from which the compare mean, In
dependent sample test were selected for calculating

variability among the pretest scores in the poet test. the T value.
Table6
Independent Samples T-test results of the study t-test for Equality of Means.
Levene’s Test for
Equality T-Test for Equality of Mean
Variance
95%  Confidence
: interval of the
. Sig.(2- Mean std. Error '
F Sig. T df tailed) Difference Difference —2ifference
Lower Upper
Writing Equal
Variances 0.000 0.756 0.079 58 0.0093 0.5556 .69923 -1.36545  1.47657
comprehension
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Table (6) shows that the observe T-value of the
study was calculated as to be (4.3, 4.2) and the
degree of freedom was (58). The level of significance

was calculated as to be 0.000. In each group of the
study, the results have been illustrated in the table
(4.4).

Table7

Paired Sample results of the study.

Observed Critical T  df Sig. (2-tailed)
T
Pre-test Ex- Post-test Exp 4541 3.045 33 0.089
Pre-test Cont Post-test Cont 0.817 0.905 29 0.042

According to table (7), the covariance between
the two sets of pretest and posttest scores in the
experimental group is 4.541 while it is 0.817 in the
control group of the study. The critical T in two
groups is different. The hypothesis of the study
which aimed the effect of social network on Iranian
EFL learners ' oral performance was rejected.
Because observe T is bigger than the critical T. And
the level of significant is 0.05.

Discussion

Social networking sites are already widely-
spread and are here to stay. Nevertheless, it is still a
rather young phenomenon and by far not at its end of
development. On one hand, we have to deal with
rather new communication and interaction patterns
with which many users still have to get familiar with
and to find its added value in the long term. On the
other hand, the respective ‘tools’ and the technical
platforms, are by far not really mature and stable yet.
In addition, the regular changes of the existing
features, e.g. on Facebook, strategy modifications,
e.g. at Twitter, as well as the emergence of new
platforms may be interpreted as the platforms’ search
for their position and sustainable business model.
Most of the social network users are young
individuals most of whom are university students.
Hence, social network sites are considered to play an
active role in younger generation’s daily lives
(Lenhart, 2009; Koca 2009). The finding of this
study is in line with the results obtained by Rambe
(2011). In line with the finding of Rambe (2011) who
worked more specifically on the influence of social
networking services on power lecture, this study was
engaged more with the influence of SNS on a
language skill. More consistently, Clark and Gruba
(2010) obtained the same results as the present study.
They claimed that using social networks is one of the
effective ways to enhance foreign language learning.

These findings are the same with the research
conducted by Kirschner and Karpinski (2010). Their
experiment illustrated that there is a direct
relationship between social networking site usage
and the progress in academic performance of
students. Among the 148 university pupils, it was
concluded that Facebook users not only had a much
lower Grand Point Average. Nevertheless, other
studies such as Cohen (2007) showed completely
opposite results. His study has been unable to prove
any connections between GPA and SNS wide usage.
According to the findings of the study done by
Naditz (2009), there are numerous apparent
advantages based on her experiences with integrating
social networking sites in foreign language
classrooms. First, using social networks tend to have
a significant impression on language learning. The
second benefit is that it helps students engage with
peers in a familiar way and for academic purposes.
More significantly for language learners, it provides
opportunities for informal conversations in the target
language. Further, Hung and Yuen (2010) pointed
out that educational usage of social networking
websites indeed positively affects educational
performance of the students. Like study it was
concluded that social networking affect students’ oral
performance. Further, a study conducted by Stanciu,
Mihai and Aleca (2012) described the social
networking as an alternative environment in which
the students at higher levels of education develop
their knowledge. The same results were also
concluded by the present research.

Conclusion

Technology is a double-edged sword. Its power
for bad and good resides in the users Baran (2010).
Based on this, it is instructive to note that the
relevant government authorities and other sponsors
of the students have to take good measures to ensure
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that they (student) are made to be aware of how and
why they use the social networking sites. Social
networking is a phenomenon which has existed since
the beginning of societies. Social networking
provides a comfortable interface for speakers as
students, collogues and teachers. There are a number
of ways to use social networking Web sites to
encourage EFL learners to listen and to produce their
own materials to share on the Internet. This type of
activity used to be very difficult to integrate into EFL
lessons due to costs and technical limitations;
however, these barriers have slowly been fading, and
it is now possible to use these online tools to improve
students’ English ability. This is useful, but
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Introduction

Emotional changes are detected in 80% of
pregnant women, and 56% of them are depressive
disorders of varying severity [7, p. 107; 9, p. 9]. The
results of overseas epidemiological studies
depressive disorders are recognized as the most
frequent neuropsychiatric disorders in pregnant
women [2, p.27; 10, p. 130]. Emotional disorders
increase the risk of developing complications of
pregnancy, have a dysfunctional impact on the social
functioning of women [6, p.20; 8, p. 64]. It is
established that the incidence of depressive disorders
is increased in pregnancy, in adolescence and early
adolescence and in pregnant women with low socio-
economic status [1, p.18]. Despite the high
prevalence of mental and emotional changes in
pregnant women, a larger number of cases are
undiagnosed [3, p. 184; 4, p. 260].

The aim of the study was the identification and
definition qualitative originality of psycho-emotional
disorders in women during pregnancy, the study of
the factors influencing their formation, with the aim
of developing the earliest methods of psychological
prevention and correction of psycho-emotional
changes of the pregnant woman.

Material and methods: During the research on
identification of stress factors in pregnant women
were examined 48 nulliparous women and 22 women
who already had children. They were offered a
questionnaire compiled on the basis of structured

interviews with pregnant women, where women
answered questions about the duration of pregnancy,
desire of pregnancy, family relationships, his health,
emotional state, experience the fears, the plans
associated with the child and the future life, the idea
of childbirth and the postpartum period. To
determine the level of anxiety in nulliparous women
was the technique used for the measurement of
personal and situational anxiety Ch.D. Spielberg -
Yu.L.Khanin, to determine the level of anxiety (low,
moderate, high).

Results and discussion: According to the study
of anxiety level among pregnant women, you can see
that among pregnant women who participated in the
study, women with the same level of anxiety as high
occur equally frequently among both nulliparous and
multiparous women. The patient complained of
decreased mood, joined, or with which was
combined the anxious feelings and fears of the
challenges ahead, dangers and changes of life.
Alarming experiences, were mainly presented as
alarming gipotonii, that is, reduced mood, associated
with anticipation of danger (in the course of
childbirth, impending motherhood, etc.). Fears
pregnant women wore dominant character. They
were connected with the real situation that prevailed
in the mind, displacing all other thoughts, and
prevented focus on current activities.

In nulliparous pregnant women during the first
trimester of pregnancy, most often a moderate level
of trait anxiety (53.5 per cent). 17.8% of cases noted
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high level of personal anxiety and 28.6% of cases
low level of personal anxiety. In the second trimester
of pregnancy, a moderate level of trait anxiety was
observed in 64.2% of cases, there was an increase in
the number of cases with high anxiety of 21.4%, a
low level of personal anxiety was found in 14.2% of
cases. A high level of personal anxiety was
manifested in emotional discomfort (83,4%),
asthenia (78,8%), feeling strange threats and
insecurity, anxiety evaluation perspectives (63,4%).
In nulliparous women personal anxiety wore
irrational. The alarm had real events or
circumstances. Women themselves has described as a
sense of inner tension, which is present either
constantly, or as it were "rolled over" unexpectedly
and lasted for various periods of time. In the third
trimester of pregnancy low levels of personal anxiety
were not recorded, there was a significant increase in
the number of women with a high level of anxiety
(42,8%), a moderate level of personal anxiety was
revealed in 57.1% of cases. Some of the patient had
hypochondriac reaction as the result of over
anxiousness.

The level of situational anxiety in nulliparous
pregnant women during the first and second semester
of pregnancy does not change, so a high level of
situational anxiety was detected in 7,1% of cases,
moderate level of situational anxiety in 57.1% of
cases, low level of situational anxiety was observed
in 35.7% of patients. By the third trimester
significantly increases the number of participants
with a moderate level of situational anxiety — 71.4%
with a high level of anxiety — 14,2%, while a low
level of situational anxiety was found only in 14.2%
of patients. It is connected with the approach of birth.

In nulliparous women personal anxiety wore
irrational. The alarm had real events or
circumstances. Women themselves has described as a
sense of inner tension, which is present either
constantly, or as it were "rolled over" unexpectedly
and lasted for various periods of time.

Multiparous women in the first trimester
prevails a moderate level of personal anxiety -
66,6%, the lowest level of anxiety was detected in
8.3% of patients, with a high level of personal
anxiety in 16.6% of cases. In the second trimester of
pregnancy has high level of anxiety — 50%, moderate
level of anxiety were detected in 8.3% of cases, low
level of anxiety was detected in 41.6% of patients. In
the third trimester compared to first trimester
significantly reduced the number of women with a
medium level of anxiety to 16.7%, however, high
levels of anxiety detected in 41.6% of cases.

In respect of situational anxiety in the first
trimester in multiparous women tends to have a low
level of 41.6%, a moderate level of personal anxiety
was revealed in 33% of cases, in 25% of cases - high
level. In the Il trimester in multiparous women is
dominated by a high level of personal anxiety - 50%

of patients. The low level of personal anxiety was
noted in 41.6% of cases, moderate anxiety level is
8.3% of cases. In the third trimester of a low level of
anxiety is 58,3%, with a high level of anxiety is
reduced to 33.3%, moderate level of anxiety were
found in 8.3% of cases.

In multiparous women, the anxiety wore on a
rational basis and was due to a real sources: the
burdened anamnesis, dysfunctional ending of
previous pregnancies, presence of abnormalities
during the pregnancy, severe somatic or degraded
condition of the woman. For most women, anxiety
and depressive experiences associated with the
attitude of a pregnant (65%). This may reflect the
unwillingness of these women to changes in family
and social spheres of life.

Severe anxiety, self-doubt and dissatisfaction
with pregnancy and motherhood according to the
researches, in all cases combined with the deviation
from the adequate style pregnancy experiences,
adverse family situation, with a negative attitude to
the changes in their body and dissatisfaction with the
attitude of others, with a deviation from the adequate
perception of the values of the child and the
unfavorable trend of the interference values, with the
deviation from the adequate type of maternal
relationship.

Attitude to changes in his condition and claims
of others, including the child's father, relatives,
medical personnel, reflect a dissatisfaction with the
situation of motherhood and pregnancy and can serve
as one of the diagnostic indicators. In the process of
research revealed the types of experiences of
pregnancy, most susceptible to changes during the
course of pregnancy and leading to a variety of
abnormalities in the maternal style of relationship.

Analyzing the influence of stress factors on the
development of anxiety in pregnant women it was
found that in the first trimester as one of the most
important stress factors pregnant women identified a
change in their own well-being, fatigue fatigue. In
the second trimester of pregnancy among stress
factors associated with increased anxiety it is
possible to allocate admission to the hospital,
conflicts at work, fear of childbirth. The change of
their health condition had no effect on the
development of personal anxiety, due to the fact that
the woman gets used to his situation. In the third
trimester of pregnancy there are significant changes.
All stressors are positively related with levels of
anxiety. It is in the third trimester women singled out
as the most significant for yourself stress factor of
concern for the future baby. And all the other factors
in one way or another can affect the health of the
unborn child, and therefore cause an increased level
of anxiety.

For multiparous women among stress factors,
influencing the development of anxiety were noted
diseases of older children, illness of parents or
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husband. In women undergoing medical or
spontaneous abortion such stressors as anxiety for the
baby and the hospitalization, the hospital has taken a
leading position throughout pregnancy. The
emotional state of a pregnant woman is very
unstable, it constantly thinks about the upcoming
birth, and about their health and the health of the
unborn baby, so "poor sleep during pregnancy",
"fatigue, tiredness", "fear of childbirth" — all entail a
higher level of anxiety.

High levels of anxiety were found in 67.5% of
pregnant women, indicating that the manifestation of
anxiety in a variety of situations. This is a violation
of the emotional sphere of the individual, indicates a
lack of adaptation of man to certain social situations.
This level of anxiety can disrupt any activity, which
in turn may lead to lowered self-esteem, lack of
confidence, this state can act as a mechanism of
development of neurosis, as it tends to exacerbate
personality conflicts. In 73% of pregnant women
found the average level with a tendency to high
anxiety, which indicates the tendency of the pregnant
woman to experience anxiety, i.e. the emotional state
that occurs in situations of uncertain danger and
manifested in  expectation of unfavorable
developments. The increased threshold of anxiety
due to the fact that throughout pregnancy there are
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TABAKOKYPEHHUE KAK IPEJUKTOP TMIIEPPEAKTUBHOCTH BPOHXOB Y IIOJIPOCTKOB U
IOHOLIEN

Annomayun: Hccnedosarno 120 rwownoweu u noopocmxos. Hexomopvle uz Hux sasnaomcs axmusHoimu (53
yenogeka) u Opyaue AGIAOMCA  naccughbimu (67 uenosex) Kypunbwukamu. Bce nayuenmvl  umerom
euneppeaxmueHocmes 6ponxos, Ho moavko 33,3% umerom Oponxuanvnyro obcmpykyuio. Hamu evisagneno, umo
PaHHue NpU3HAKU XPOHUYECKO20 OPOHXUMA, CUMNINOMbL O0OPAMUMOU OPOHXUANLHOU O0OCMPYKYUY, «KAulenb
KYPUIbWUKAy Yauje 6Cmpedanuch 6 2pynne akmuHbixX KypuibuuKkos.

Knrouesvie cnosa: Kkypunvuuxi, cuneppeaxmueHocmy OPOHX08, OPOHXUATLHAS 0OCMPYKYUL.

Beenenne €JJMHCTBEHHOH U NPEAOTBPAaTUMON NPUYUHON CMEPTHU
Tabakokypenue SIBIISIETCSI OJTHUM u3 [3, c. 84; 9]. IIporHosupyercs, 4to mudpa BO3pacTeT
arpeccWBHBIX (AKTOPOB pHUCKA, TNPHUBOIAIMIUX K mo 8 u 6onee MuwuTHOHOB B Tox Kk 2030 romy. Ecim
paHHEMy  pa3BUTHIO  3a00JieBaHUM,  HECYIIHX TEHJCHIMSI COXPAHUTCSI, TO OCHOBHAs Macca CMepTer

oOmiecTBy Oonpmioe conuanbHoe Opems. Illmpoxoe
pacmpocTpaHeHre TaOaKOKypeHHs B  pa3IHIHBIX
CTpaHax MHupa TIPUBOINT K CHIDKEHHIO
MPOJOJDKUTEIEHOCTA ~ JKM3HW  HACeNIeHUs,  9TO
JTIOKa3aHO MHOTHMMH HAYYHBIMU HUCCIICAOBAHUSIMH KaK
OTEUECTBEHHBIX, TaK U 3apyOeKHBIX aBTOPOB [2, C.35;
10, c¢. 1477]. B mociemHHe  AECATHICTHS
TabaKOKypeHHe CPeIH JIUI MOJAPOCTKOBOTO BO3pacTa
mpuoOpesio  MaccoBBI  Xapaktep, ©0e3 0coObIX
pasuyMii Cpeay JIUIl KEHCKOTO M MY)KCKOIO IIOJa.
[lo omenkam BO3 Oonee 150 wMwnHOHOB
MOJPOCTKOB B MHUpE YHOTPEOJSIIOT Tabak, M 3TO
YHUCIIO HEYKIIOHHO pacTeT. B HacTosiee BpeMs OKOJI0
5,4 MWIIMOHA YeJIOBEK YMUPAIOT Ka)Iblil ro u3-3a

CIIy4HUTCsl B Pa3BHBAIOLIUXCS CTpaHax, TIE KaKIbId
rog Oynmer ymmparh Oosiee 7 MWIIMOHOB JIIOAEH B
pe3ynbTare Ooie3HeH, CBA3aHHBIX ¢ TaOaKoOM, a 3TO
Oosipllie, 4eM OT MAJIIPWH, TpaBMaTu3Ma M YCIOBHH
JKU3HU BMECTE B3ATHIX [5, C. 9; 8, ¢. 15; 11, ¢. 611].
Kaxaplif naThIi 4eT0BeK B MUPE - TOAPOCTOK, U
o0pa3 O KW3HHM, TPHUBUTBIA B IOHOM BO3pacTe,
00s3aTeNFHO /TaeT Pe3yibTaThl B BO3PACTE 3pENIOM,
TpyAocmocoOHOM. Takue NPHUBBIUKH, KaK KypeHHe

Tabaka, OTCYTCTBHE (PU3MYECKOH  aKTHBHOCTHU
CKaxyTcs Ha (opMupoBaHUH Pas3IMYHBIX
3abosieBaHMil, B TOM  YHCIE  XPOHHYECKHUX,

MPpUBOAAIINX K paHHeﬁ HWHBAJIMJHOCTHU, K CHUXXCHUIO
IoKasaTeiei (I)yHKIII/II/I BHCHIHETO JbIXaHHsA H, KakK

0oJIe3HEN CBSI3aHHBIX C KYPEHUEM, KOTOPOC SABJISACTCS CJICACTBHC, 0ojiee  HHU3KOM pa60TOCHOCO6HOCTI/I,
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TOJICPAHTHOCTU K (1)1/131/1‘16(:[(0171 Harpyske, paHHEMY cHyuTajicida TIOJIOKUTCIIbHBIM, cCian npu ero

(hopMHUPOBAHUIO XPOHHYECKIX 3a00JICBAHU OPTaHOB
IBIXaHUS W CEepACYHO-COCYIOHMCTOW cucTeMmsbl [l, C.
462]. W3BecTtHO, YTO pAa3BUTHE 3aBHCUMOCTH K
HUKOTHHY HamboJiee OBICTPO MPOUCXOAUT B MOJIOJOM

Bo3pacte [4, C. 111]. TIlosToMy OCHOBHOM
aymutopuell Ui aKTHBHOM  TPOQIIAKTHKH
TabaKOKypeHHs] CUHMTAIOT MOJO/EXKb, IOJPOCTKOB,
cpead  KOTOpHIX  mpobiemMa  (opMupoBaHMs

3aBUCHUMOCTH K Tabaky mpuoOpena B ToOcienHee
JeCSATUIICTHE XapakTep snuaemud [7, C. 8].

Oco0yro omacHOCTb Ui JAeTeil NpeacTaBiseT
naccuBHOe KypeHue. OTpHULaTeNbHOE €ro BIMSHUE
BBIPA)KAETC B  YBEIIMYEHWH PHCKA  Pa3BHUTHUSA
WHQEKINA HIKHAX JBIXaTENbHBIX MyTeH (OpOHXWT,
ITHEBMOHWS), HAKOIUICHNE XHUIKOCTH B CPEIHEM YX€,
HNOSABICHUM  CHMITOMOB  BOCHAN€HHS  BEPXHHX
JBIXaTEeIbHBIX MyTeH (Kallenb, MOKPOTA, OJBIIIKA),
JIOCTOBEPHBIM CHIDKCHHEM (DYHKIIMOHATIBHBIX
nokasaTesell OpOHXHaJbHOW MPOXOAMMOCTH, Oolee
TSDKEJIBIM TeUeHHeM OpoHXualbHO#M acTMmbl. Jletn
IUIOXO YCIEBAIOT B IIKOJE, OBICTPO YTOMISIOTCS, C
TPYJOM BOCIIPUHUMAIOT HOBBIi Matepuan [6, . 148].

Henab0 wucciel0BaHUsl SIBUIOCh H3yYeHUE
BIMSAHUSA KypeHHs Tabaka Ha BO3HHKHOBCHHE
TUIEPPAKTUBHOCTH OpPOHXOB y TMOIPOCTKOB H
FOHOIIIEH.

Marepuajbl 1 MeTOABI HCCJIEOBAHUSI.
B uccnenoBanum ydactsoBanu 120 moapocTkoB
u 1oHOmeW or 15-18 mer (ydammecss KoJutemkei
ropona  TamkeHTta), B  aHaMHE3e  KOTOPBIX
0TMEYaJIOCh aKTHUBHOE U MIACCUBHOE KypeHHe Tabaka.
HccrnenoBanre (yHKIMM BHEIIHETO JbIXaHUS
npoBoawin Ha ammapare «Macrepnad» (pupmbl
«Epux Erep», I'epmanus) c aHaIM30M BCEX
CKOPOCTHBIX M 0OBEMHBIX MOKa3arened. Onpenensin
CTeTIEHb ~ OOCTPYKIMH  OpOHXHANBHOTO  JepeBa
MOCPENICTBOM aHAll3a KPUBOW IOTOK-00BEM H TIO
HapacTaHUIO OpOHXHATHHOTO CONPOTHUBJICHUS
BO3YLIHOMY IOTOKY.
Ha cnenyromiem »stame wuccinenoBaHus y

MaIMEeHTOB IpPOBOJMIIACH OLICHKA
THIIEPPEaKTUBHOCTH  OpOHXOB  C  IIOMOIIBIO
HEJIeIbHOT0  MOHHUTOPUpPOBaHUS NHK(IOymMeTpHH,
Ui ONpeAeleHHs  KOTOpPOH  pacCUMTHIBAJICA
MoKa3aTesb CyTOUHBIX Koiebanuii K:

K = ((max mukoBas CKOpPOCTh BBIAOXa 3a
HEJeN0 — min THKOBas CKOPOCTh BBIZIOXa 32

HEJIeNr0) / maxX MUKOBast CKOPOCTh Beioxa) X 100 %
Kpome Toro, mis omnpenencHus OOpaTUMOCTH

OpOHXMATBHOM OOCTpYKIHH MIPOBOTAIICS

OpOHXOJHMTUYECKAN TECT. BPOHXONUTHYECCKHHA TECT

nposenennn FEV1 wmm PEF yBenmumumBanmce Gonee
yeM Ha 12 %.

Pe3yabTarhl
o0cyxIeHue.

AHanm3 JaHHBIX OINPOCa BBISBWII, YTO JUIIE 53
— OBUTM aKTUBHBIMH Kypwibliukamu (44,2%) u 67
(55,8%) - maccuBHbIMHU. IIpu 3TOM, OTATONICHHAS
HAacJIeCTBEHHOCTh OblIa XapaKTepHa JUIsl MAaCCUBHBIX
KyPHJIBIIIUKOB.

Knuanueckue — mposiBieHusT  OpOHXHATBHOM
acTMbl ObUIM TUNMYHBIMH Yy 88,2% OONBHBIX, Y
KOTOpPBIX HAONIOANNCh IIPU AaKTUBHOM KypeHHH
MPUCTYTIBl 3KCITUPATOPHOTO [MHCIIHO? W Kallelb C
TPYIHOOTAEIAEMON BA3KOM MOKpPOTOH, OTXOXKICHHE
KOTOpPOH MPUBOJMIO K 3HAYUTEIHLHOMY YIYUIICHUIO
cocTosiHMsA.  [IpueTynsl  yAoymbs — BO3HHKAIN
MIPEUMYIIECTBEHHO B HOYHOE BpeMs U TOJIbKO y 18%
- B AHeBHoe. Hamu Obuta mpoBesieHa CpaBHUTENbHAS
XapaKTePUCTUKA OOJIbHBIX OpPOHXHMATBHOM acTMON —
aKTHBHBIX M TIIaCCHBHBIX KYPWJIBLIMKOB (Tabi.l).
83,0% axTMBHO KypsAIIMX OOJBHBIX IPEABIBUIH
)KaJoObl Ha Kalledb C BBIACICHHEM MOKpPOTHI B
yYTpeHHee BpeMs («Kalllelb Kypuiblinkay). B cirydae
atunyHoro TedeHust y 11,8% OombHBIX OTMEUYCHO
BBIJICTICHHE MOKPOTHI O€3 MPE/IIECTBYIOMIEr0 K,

HCCIea0BaAaHUA H HX

oIblIKa  Tpu  (usnyeckod  HAarpyske — IpHU
KIIaCCHYECKUX IpHUCTyIIaxX yIOyIIbS "
(hyHKIIMOHATIBHO MIOJTBEP>KACHHBIE TIPU3HAKH
TUIIEPYYBCTBUTEIBHOCTU OpOHXOB. N BCEX

MAalMeHTOB OBbUI BBIPAKEH aCTEHO—BEreTaTHBHBIN
CHHIIPOM, HaOMIOAanock OBICTpas YTOMIIIEMOCTH,
IUTAKCHBOCTDh HapyILICHHUE CHA.

[pu (hYHKIIMOHATIBHOM HCCIIeIOBAaHUN
MIPHU3HAKH 00paTHUMOM OpOHXHANbHOM OOCTPYKLINHU
BeUIBISIIMCE B 60,4% cioydaeB 'y  aKTHBHBIX
KypHJIBIIIKOB, Y OCTAJIBHBIX OOJIBHBIX HapyIICHHH
OpOHXMANBbHOM NPOXOIMMOCTH He OblIo. Y Bcex
o0ce10BaHHbIX BBISIBJICHBI MIPU3HAKH
THIIEPPEAKTHBHOCTH OPOHXOB.

Kak BHIHO U3 NPUBEIECHHBIX JaHHBIX, «Kallelb
KYpUJIBLINKAY, HapAIy c 00paTUMBIMHI
HapymIeHUSIMHA  OpOHXHAJIBHOH  MPOXOAUMOCTH
noctoBepHo damie (83,0%) BcTpedancs B Tpymie
AaKTUBHO KypSALIMX OONBHBIX OPOHXMATbHOM acTMOH,
HECMOTpSl Ha UX MOJIOZOU BO3pacT. MOXKHO czesaTh

BBIBOJI, 4YTO 3Ta KaTEeropusi OOJNBHBIX SBISETCS
HEToCpeICTBEHHOH rpynmnoi pHcKa o
BO3HMKHOBEHHMIO  XPOHHYECKOH  OOCTPYKTHBHOH

0OJIE3HH JIETKHUX.
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Taoauna 1
CpaBHHTe/JbHASI XapAKTEPUCTHKA 0OJbHBIX OPOHXHATBHOI ACTMON — AKTMBHBIX M MACCHBHBIX
KyPWIbIIUKOB
Xapakrep KosmuecTBo «Kamean OtsromenHas Boaee 4-x Oo6partumsle
KypeHust 00IBbHBIX KYPWIBIIHUKA» | HacJaeJCTBEH- NPHUCTYIIOB HapylIeHust
HOCTh YAYWbS B CYTKH | OpPOHXHMAJbHOM
MPOXOIMMOCTH
AxTHBHOE 106 88 (83,0%)* 54 (50,9%)* 36 (34,0%) 64 (60,4%)*
[TaccuBHOE 144 24 (15,6%) 122 (79,2%) 48 (31,2%) 16 (10,4%)
Ipumeuanue. *- oocmogepuvie paziuuusa (p<0,05) medxcoy epynnou AaKMUGHLIX U NACCUBHLIX  KYPUTbUJUKOS,
cmpaoarowux 6pOHXUATLHOU ACMMOU. .
[Tapamerp mNMKOBOM CKOpPOCTH BBIIOXa OBII BoiBOABI.
JIOCTOBEPHO BBIIIE Yy YCJIOBHO 3/I0POBBHIX, IO 1. Jluna Momomoro Bo3pacTa, CTpajaromiue
CPaBHEHHIO C  TAaCCHUBHBIMH  KYpWJIBIIUKAMU OpoHXHATBHOM acTMOH, yare SIBIISIFOTCS

(p<0,0001), a Takxe MO CpPaBHEHUIO C AKTUBHBIMU
KypUJIbLIIKaMH (p<0,0005). v AKTUBHBIX
KypPHJIBIIMKOB C CUMIITOMaMH OpOHXUaJIbHOW acTMBbI
napaMeTp IMHKOBOH CKOPOCTH BBIIOXAa OBUT TaKkKe
JOCTOBEPHO HIDKE, YeM Y KYypsLIMX, HE HMCIOLINX
HapyLeHNH OPOHXUATIBHON MPOXOIUMOCTH.

MACCUBHBIMU KYpPHIBIIMKAMU, IPU 3TOM JUI1 HHUX
XapakTepHa OTATOLIEHHAs HACIECICTBEHHOCTS .

2. TsbxkecTh TeueHHs OPOHXMAIBHOM acTMbl y
JUIl MOJOJOrO BO3pacTa 3aBUCHT OT Xapakrepa
KypeHns. Kareropuss axkTUBHO KypsuX OOJBHBIX
OpOHXMATHHON acTMOM SIBJSIETCS HETIOCPEACTBEHHOM

Cneunduyeckne MPOTUBOBOCIANNUTENBHBIE TPYNNoil pHCKa MO BO3HUKHOBEHUIO XPOHHYECKOU
npemaparsl  OpuHEUManM  Jumb  25%  OGONBHBIX 00CTpYKTHBHOH OOJIE3HN JIETKHUX.
MOJIOZIOTO  BO3pacTa, OCTalbHbIE MpuOeramm K 3.  KocBeHHblE  NpHU3HaKHM  XPOHHYECKOTO
CHUMIITOMAaTHYECKOIl ~ OPOHXOJMTHUYECKON Teparuu OpOHXHTa — CHUMITOMBI O0OpaTHMOW OpOHXHAIbHON
(mpemnapatsl u3 TPYIIIB Teo(UIUINHOB, OOCTPYKIIMH, «Kallesb KYPUIIBIIUKA», IOCTOBEPHO
CUMIIATOMUMETHKH),  IPAKTHUYECKH  HHUKTO  HE yalle ~ BCTpeYaluch B IpyINIE  aKTUBHBIX

MIPUHUMAJ OTXapKHUBAOIINE CPEJICTBA.
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SECTION 2. Applied mathematics.
Mathematical modeling.

ADVANCED MODEL OF TRANSFER PROCESS AND DIFFUSION OF
HARMFUL SUBSTANCES IN THE ATMOSPHERIC BOUNDARY
LAYER

Abstract: This work considers the actual problem related to solving the problem of forecasting and
environmental monitoring of air pool of industrial regions, where there is an imbalance of sanitary environmental
standards due to the large number of emissions of harmful substances and active fine aerosol particles, and carbon
dioxide gases into the atmosphere. In the article for solving the above mentioned problem there is a full
mathematical model developed to conduct a comprehensive study of the process of transfer and diffusion of
pollutants released into the environment from production facilities, which is described by a system of differential
equations in partial derivatives with appropriate initial and boundary conditions. To derive a mathematical model
of the object there were used the basic laws of mechanics and hydro thermodynamic (conservation equations of
mass, energy, balance of power, the state, etc..), Taking into account the main parameters that play a significant
role in the process of transport and diffusion of pollutants in the atmosphere: the wind speed and its directions;
terrain; absorption coefficient of harmful aerosol fine particles in the atmosphere, etc. We obtain the differential
equation for calculating the rate of deposition of fine and aerosol particles, propagating in the boundary layer of
the atmosphere, when the principal parameters are considered, which affect the rate of particle deposition: the
mass and radius of aerosol particles, density of the atmosphere, air resistance force.

Key words: mathematical model, transfer and diffusion of pollutants, climatic factor, mechanics, hydro
thermodynamics.
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Introduction

The rapid development of spheres of production,
mining and development of oil, gas and ore deposits,
processing of raw materials and general-purpose
products, construction of production facilities and
settlement blocks has set humankind acute problem —
protection of the environment. As a result of a sharp
increase of harmful emissions in the industrial
regions, the concentration of harmful substances in
the atmosphere exceeded the maximum allowable by
health norms. Problems related to coal mining,
nonferrous metals and other minerals have led to soil
erosion and contamination of vast areas of secondary
materials and waste production that are a source of
pollution of the air-water areas of cities and regions.

It also should be noted that emitted by thermal
power stations, factories and production facilities, gas
impurities undergo complex chemical reactions, as a

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2017.02.46.24

result of which new, more toxic substances arise,
which did not exist in the original emissions. These
inorganic substances are especially harmful emissions
of nitrogen oxides and sulfur oxides and carbon
dioxide, etc. As we know, all thrown out harmful
substances from industrial production objects in the
environment (the ground layer of the atmosphere) end
up as a material substance is deposited on the surface
of the earth, and the heavy precipitated mainly by the
gravitational field, and the light - a result of the
diffusion process.

The growth of human impact on the environment
caused by the intensive use of natural resources,
production of energy from the bowels of the earth, as
well as the development of material production, has
led to the disruption of ecological balance as a locally
- in particular areas of the globe, as well as globally -
across the planet as a whole. This is especially evident
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in countries with rapid growth in the productive
capacity of production facilities and primary
processing of raw materials, as an example in the
countries of India, China, North Korea, Singapore,
etc.

In the reports of ITAR-TASS for December
2016 in China, France, Mongolia, the Balkans and
other regions have been declared critical levels of air
pollution. In particular, in Beijing the measures for
the elimination of environmental threats to measures
included stopping for a few days of the industrial
facilities, lessons in schools, childcare institutions,
and restrictions on the movement of vehicles inside
the megalopolis.

As a result of ecology imbalance in the globe,
cancer, asthma, and other allergic diseases began to
grow sharply, the reduction of many species of fauna
and flora occurred.

It is necessary to emphasize that in order to
study, forecast and monitor the state of the
atmospheric pool of industrial regions, as well as to
assess the impact of anthropogenic factors it is
necessary to develop a tool which can be used to
solve the above mentioned problems. One of the most
effective and constructive methods and tools for
solving the problems is - mathematical modeling and
computing experiments on a computer, with which
you can give a qualitative and quantitative assessment
of the ecological state of the environment of the
region.

Review of Literature

The problems of mathematical modeling of the
transfer processes, diffusion and transport of harmful
substances (carbon dioxide gases, fine aerosol active
and passive particles) were taught in the schools
created under the direction of G.I. Marchuk, V.V.
Penenko, A.E. Aloyana, L.T. Matveeva, V.P.
Dymnikova |.E. Naatsa, E.A. Zakarin, .A. Kibel,
L.N. Gutmann, F.B. Abutalieva, as well as foreign
scientists W.J. Layton, J.H. Ferziger, J.W. Deardorff.
M. Germano., U. Piomelli.,, L.C. Berselli, G.S.
Winckelmans, W.C. Reynolds, H. Zidisk, K.A. Velds,
K.I. Nappo, J. Gotaas, M. Mullioland, S. Trap, M.
Maties, V. Edelman etc.

To solve the urgent global problems there are
established science centers and schools under the
guidance of leading specialists in various branches of
science dealing with problems of environmental
protection, protection of water resources from
external technological factors, the impact of the
transformations in the ecosystem, etc. Scientific
schools and centers obtained significant results of
theoretical and applied character. The literature
review shows that the list of urgent problems to be
solved with the help of mathematical modeling,
environmental issues occupies a special place.

Korchagin P.V. and others [1-3] developed a
kinematic model of spreading of the reactant particles

in the cloud, which describes by a system of quasi-
linear partial differential equations of parabolic type,
axisymmetric jet, typical for cumulonimbus clouds,
which takes into account transfer processes, diffusion,
generation and dissipation of turbulence on the
development and investigated the behavior of the
approximate solution depending on the selected grid

Lisanov M.V. [4] considered the problem of
modeling the scattering of hazardous gaseous
emissions in the atmosphere. Three main approaches
are noted for modeling of the process: Gaussian
dispersion model called dispersion models; The
model is based on the integral conservation laws of
substance; models based on the numerical solution of
a system of conservation equations - numerical
simulation.

In this work, there is developed a mathematical
model, which describes the following processes: the
cloud movement at variable wind speed vertical;
gravitational spreading; scattering cloud in the
vertical direction due to atmospheric turbulence;
heating or cooling of the cloud due to air mixing; heat
exchange cloud with the underlying surface.

The Authors at the study of the process of
transfer and diffusion of harmful particles in the
atmosphere took into account the changes in the mass
and the internal energy of the cloud and its physical
characteristics and equalized the results of model
calculations with experimental data. According to the
results of the numerical calculations the following
conclusions were drawn: standard methods, based on
Gaussian models cannot predict with sufficient
precision the spread of harmful substances (heavy
gas) as a multiple rocket launcher, as well as from the
permanent sources of harmful substance emissions in
the atmosphere.

The article [5] presents the main approaches to
the creation of computer models of atmospheric
phenomena. The current models of the distribution of
the substance in the atmosphere, dust and pollen
filters were reviewed and the advantage of the Finnish
Meteorological Institute’s SILAM model was
showed. The physical side of the problem is related to
the analysis of emission, the spread and absorption of
pollutants are considered in this work.

Berlyand M.E. [6] showed the significant factors
affecting the process of transfer and diffusion of
harmful substances: the atmospheric circulation
regime, its thermal stability; atmospheric pressure,
humidity, temperature mode; temperature inversions,
their frequency and duration; wind speed,
repeatability of air stagnation and weak winds (speeds
of up to 1 m/s); duration of fog; topography, geology
and hydrogeology of the area; soil and vegetation
conditions (soil type, water permeability, porosity,
particle size distribution of soils, vegetation state, the
composition of species, age, site class); background
values of indicators of pollution of natural
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components of the atmosphere; condition of the
animal world.

Volkov V.Yu, [7] developed a distributed
automated system through the use of modern
information technologies allowing to increase the
efficiency of research and forecasting the spread of
pollutants  emitted by  chemical-technological
enterprises in the atmosphere of the industrial region.

The papers [8-9] are devoted to a critical
analysis of the applicability of physical and
mathematical models of atmospheric diffusion for
studies of air pollution with harmful emissions of road
transport. We consider the specific characteristics of
the exhaust gas composition, patterns of migration
and metabolism in a stratified atmosphere. Air
pollution monitoring map is demonstrated using the
ring road of St. Petersburg as an example.

Belosludtsev ~ A.A. [10] constructed a
mathematical model to describe the non-stationary
three-dimensional dynamics of pollution, including
from non-stationary sources for a particular specified
by the physical state of the atmosphere. In the
proposed approach it is used a direct numerical
integration of the exact equations impurity transport
in the atmosphere, taking into account the main
physical factors that approximates this method to
conduct computational experiments. On the basis of
the developed mathematical model it is created an
information system for computer modeling of the
process of pollution spreading from industrial sources
located on the territory of the enterprise.

The adequacy of the model to the process is
verified using the current detection algorithms.

Chernyavskiy S. [11] conducted analytical
research of processes of emissions enterprises’
dissemination in the atmosphere. The carbon dioxide
(CO2) is considered as a major atmospheric pollutant.
In the work is presented the Green's function for the
problem of one-off instant of emission of harmful
impurities in the standard atmospheric boundary layer
with a given wind field and an expression is derived
for the concentration of impurities in a stationary case
and by continuously operating sources of pollution.
The levels of equal pollution of atmosphere are built
and their transformation by the change of the source’s
parameters are analyzed.

In paper [12] the task of modelling of gaseous
impurities’ emissions in the atmosphere is considered
in a new mathematical formulation, which allows to
take into account the mutual influence of various
dynamic processes occurring by the implementation
of the production cycles or as a result of accidents at
industrial enterprises.

Smirnov E.A.  [13] created an information
system for mathematical modeling of the process of
transfer and diffusion of pollutants in the atmosphere
with the use of software applications «ArcGIS»,
which reflects the real state of the air in the regions.
But here it should be noted that under this system the

results can be obtained only at certain areas, and they
cannot give an adequate picture of the air state in the
rest of the territory.

Aloyan A.E. [14] devoted his research to the
development of mathematical models of the dynamics
and kinetics of the process of transfer and diffusion of
gas and aerosol impurities in the atmosphere. In the
work is shown the model of multicomponent
impurities’ transfer taking in to account of
photochemical transformation and formation of
aerosols in the troposphere of the northern
hemisphere, taking into account the kinetic processes
of enucleation, condensation and coagulation.

Chub A.l. in paper [15] presented the software
of the process of inflammable objects’ placement and
their optimization taking into account the terrain and
spatial form.

Sukhinov A.l. [16] developed computer model
for research, forecasting and monitoring of transport
of hazardous substances from motor vehicles into the
environment. It is shown numerical realization of the
model on a computer using the finite volume method
based on distributed algorithm developed for
computing.

The modeling of the field of wind flows based
on Navier-Stokes equations’ system taking into
account the compressibility and turbulence of the air
environment, the terrain is offered in [17], and
SIMPLE-algorithm is used as a numerical method.

Kordzadze A. [18] conducted the research based
on developed regional models of the process of
diffusion  of  substances  described  hydro-
thermodynamic equation, namely the equation of
molecular heat conduction in the active layer of soil,
taking into account the heat balance of the underlying
surface (water, earth). Developed by researcher a
comprehensive mathematical model is made up of
individual blocks, each of which represents a
mathematical model describing the  hydro-
thermodynamic processes in separate environmental
objects. The authors investigate the environmental
problems associated with the distribution of pollutants
from the known sources and determine the probable
location of the source in an aqueous medium.

The process of transfer and diffusion of
pollutants in the atmosphere taking into account
different climatic factors and external disturbers is
considered in [19]. The work deals with the transfer
of pollutants from the source based on the advection
of pollutants from the average air flow, mixing
polluting atmospheric turbulence and mass diffusion.
In addition, it gives the study process under various
physical and mathematical aspects related to the
transport and diffusion of pollutants in the
atmospheric boundary layer by weak and strong
winds.

Here it should be emphasized, that the question
of mathematical modeling of pollutant’s spread
transported by water is of considerable interest.
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In article [20] the problem related to the process
of dissemination of harmful substances in the
environment is considered and it is modeled as a set
of four simple models: overland water flow, seepage,
migration of pollutants runoff and pollutant
deposition (accumulation) on the ground. The model
is based on the diffusion equation with additional
terms on the right side. In the developed mathematical
model of the process are taken into account the
influence of topography, lithologic structure of the
territory and the intensity of the pollution from the
absorption rate of the earth surface. The shape, the
boundaries and the topology of problem solving
varies with the time depending on the appearance of
dry "islands" surrounded by water.

Khan Y. [21] devoted the work to the dispersion
and diffusion process of reactive primary pollutants
emitted from elevated line sources in a stable
boundary layer of the atmosphere with the generalized
wind speed and the quadratic function of the vertical
height. For this setting, an exact solution was found
with the help Laplace’s transform for linear sources in
the atmospheric boundary layer. It takes into account
the chemical reaction that occurs as a result of
interaction with the air mass, as well as the
conversion of gaseous pollutants in the solid particles
and their deposition on the surface of the considerable
area.

In the papers [22-26] a mathematical software
for solving the problem of motion of multicomponent
air environment, taking into account the transfer and
diffusion of pollutants in the atmosphere, the changes
in the thermal regime of the atmosphere, phase
transition, as well as the influence of vegetation.

The work [27] is devoted to the transfer of
hazardous substances in the air flow of the
atmosphere’s surface layer over long and medium
distances.

Analysis of these sources showed, that in the
studies of the authors is not considered a process of
transfer and diffusion of multi-component pollutants
in the atmosphere, where the a significant role play
the main factors: the rate of deposition of the gel
particles, depending on the line size and weight; speed
of the air mass of the atmosphere in three directions,
u, vand w; terrain of the considered industrial

region; heat transfer between the liquid and gaseous
phases; the changes of the density state and their
temperature etc. which vary in the day and time of
year.

It should also be noted that by the mathematical
modeling of the process of dissemination of harmful
substances in the atmosphere in the works of many
authors assumed that the spread of harmful substances
emitted from the sources does not reach the
boundaries of the area under consideration for solving
the problem and there is no inflow and outflow of
harmful substances through them.

During this study of the process of transfer and
diffusion of harmful substances in the atmosphere,
there were made the efforts to fill this gap.

Based on the foregoing, the aim of this work is
to develop mathematical models and numerical
algorithms for solving the problem of transfer and
diffusion of aerosol emissions in the boundary layer
of the atmosphere.

Problem Statement
To simulate the process of transfer and diffusion
of pollutants in the atmosphere, based on the basic
laws of hydro thermodynamics and hydromechanics
of the process we obtain the equations of pollutant’s
transfer in the atmosphere:
06 ohe  oho
—t+U—FVv—r
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which takes into account the air mass velocities,
terrain, and the coefficient of diffusion and
turbulence, the speed of deposition of harmful
substances on the earth's surface, the absorption
coefficient of harmful substances in the atmosphere.

Taking into account aggregation state of harmful
compounds emitted into the atmosphere, we can write
the equation describing the transition of water from
liquid to gaseous state and vice versa [1-2]:

- when the source is supplied with gas
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- when the source is supplied with water in gaseous
state
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- when the source is supplied with water
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To determine the concentration of harmful
substances in the atmosphere, depending on the
orography of the terrain and weather climatic factors
necessary to set initial and boundary conditions:

6 (%y,2)=6 (XY, z) mput=0,
06, 00,
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x=0 x=L,
06, 00, 7
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oz z=0 2 z=L,

where: i=1, 2, 3, 4.

Here, - @, 6,, 6;, 6,,6,,, respectively the
concentration of harmful substances emitted in water
form in a gaseous state, gas in the source, liquid
water, soot and their original value in the atmosphere;
u v,w - wind speed in three directions;
Vg = f(pn—p1) - mass evaporation rate; p, - the
density of the saturated vapor; u - the diffusion
coefficient; n - the coefficient of turbulence; & -
interaction coefficient with the underlying ground
surface; h - function describing the orographic
surface of the earth; 1, 1,, 15, 1, - power of
emission sources respectively for harmful gas, water
in a gaseous form, liquid water and soot; f - A

source of emission of harmful substances from the
settling surface of the earth; oy, o, - coefficient of
absorption of harmful substances in the atmosphere

(water in liquid form, and soot); & ;, - Dirac
function; w, - deposition rate of harmful particles.

Solution Method

The statement of the problem (1) - (7) implies,
that for its numerical integration, it is necessary to
calculate of the velocity of the air mass of the
atmosphere in three directions respectively in u, v
and w .

To determine the rates of movement of air
masses in the atmosphere in three directions u, v and
w consider the hydrodynamic equations by Navier-
Stokes:
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3R e
with initial and boundary conditions
u(x,y,z,0)=u(xy,z);
v(%,Y,2,0)=V(x,y,2);
w(x,y,2,0)= (x Y, 2);
Wy (%,Y,2,0) =Wy (X, Y,2).

(12)
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X<k o distribution and power of the heat source. Since we
Here P - pressure; g,y ) -the projection of the consider the propagation of a multi-component
components of the gravitational acceleration, environment, then for the coefficient of thermal

Ry =Wy (67kr —1/2%*cp,Sw,) - the power of the air
resistance, m - particle mass, r-radius of the particles,
S - cross sectional area of the nparticles, p, -

atmospheric density, ¢ - dimensionless quantity equal
to 0.5.

To calculate the density of emitted substances
into the atmosphere, taking into account the mass
conservation law for fluid flowing through the fixed
volume, the continuity equation will be obtained.
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with appropriate initial and boundary conditions:
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Since impurities emitted into the environment
have a certain temperature, which plays a significant
role in the spread of harmful substances into the
atmosphere, consideration of this factor is necessary.
The equation describing processes of transfer and heat
diffusion and heat exchange with the environment is
as follows:

o
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conductivity and thermal energy is a fairly relation

L L
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In our formulation for heat transfer problem in a
multi-component environment can be considered the
cases:
- Heat transfer for gas
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the mass evaporation rate; p, c,- density and heat

2
where R =) pc,6;R, =
=]

capacity of gas phase; q- Specific heat of
transformation, T, T, - the temperature of the gas and
condensed phases; «, - heat transfer coefficient;

- Transfer of heat to the condensate

T T,
Rs(a‘WOEJ—
d T\ o T,
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4
where Ry :Z(picpﬂi); C,. 6 p
i=3

capacity, volume fractions i-th phase and the true
density; T,T,- the temperature of the gas and
condensed phases.

To solve (17) - (18) we give initial and boundary
conditions:

- specific heat

T(xy,2)=To(xy,2); (19)
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of turbulent exchange.

Next, multiplying the system of equations (24)
by pAt/3and differentiating with respect to the

variables x, Y, z, respectively, at the end we get
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Substituting system
following:
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Using equation of state (26) we obtain an
equation for calculating the pressure field:
2 2
(ﬁf}mlsﬂwt/sﬂju
P ot ox? oy?

2 n+2/3
iat/adP_pal ( auj B

7 Ta P

ov n+2/3 ow n+2/3
- — - — +
(p ay] [p azj

62,0 62,0 62p
o — |+ =5 |+ kg —5 |+ 1.
(” BXZJ [“ o2 05,2 |

With the help of the equation (27) we got, we
can calculate the field of pressure distribution in the
considered layer of the atmosphere.

Thus, we developed a three-dimensional
mathematical model of the process of the spread of
harmful substances in the atmospheric boundary
layer, taking into account the terrain and the
characteristics of the underlying surface.

During the development of this model there were
used: the equation of motion of a multicomponent air
environment, model of pressure calculation, model of
heat flow, which is described by the equations of heat
conduction and gas condensate.

With the help of the given model you can
calculate the key indicators and parameters that affect
the process of transfer and diffusion of harmful
multicomponent compound emitted from industrial
facilities, construction areas and drained parts of seas
and lakes.

(@7)
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Conclusion

Mathematical models of transfer and diffusion of
pollutants in the form of water, gas and soot in a
multicomponent air environment, which take into
account such factors as the transition of water from a
liguid to a gaseous state, a turbulent exchange,
convective motion, precipitation of substances, heat
transfer between the liquid and gaseous states, and
variable density and temperature, as well as
consideration of the terrain that greatly affects the
dynamically changing state of the object of study.

An equation was derived to calculate the rate of
deposition of the gel particles in the process of
transfer and diffusion of the gel particles, depending
on the line size and mass, the speed of movement of
the air mass of the atmosphere in three directions and
force of air resistance.

While developing a mathematical model of
process of harmful substances’ spread in the
atmosphere, an equation for calculating the pressure
field was derived, which takes into account the
compressibility of the medium, the thermal
expansion, the turbulent mixing of the air mass of the
atmosphere.

The peculiarity of the developed mathematical
models of transfer and diffusion of harmful
substances in the boundary layer of the atmosphere
and the movement of the air environment is connected
with the account of turbulent compound in the
equation of continuity of the environment, as well as
consideration of the effect of orographic surface of the
ground vegetation on the distribution of aerosol
particles in the atmosphere.

In the developed mathematical model of the
process is taken into account the transfer and
diffusion of harmful components through borders of
solving problems’ section, with the help of the
boundary condition of the third kind, which
corresponds to the actual physical nature of the
considered process.

The developed mathematical model, taking into
account the above factors more adequately describes
the process as compared to other known models
offered by other authors.

2. Korchagin PV (2000) Construction of the
computational scheme for the transfer equation
using the method of weighted residuals and the
finite element method // All-Russia. scientific.
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Abstract: Presented work considers peculiarities of flexible composite pavement construction, under existing
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Introduction

Principal pavement material used throughout
Georgia for road network furnishing is an asphalt.
That is determined by the geographic location and
simplicity of arranging this type of material as a
surface layer. Via accounting for climatic conditions
of Georgia we would like to introduce our approach
regarding construction of flexible pavements.

The road structure contains a roadbed and a
road dress. The crucial part of the structure is the
road dress or pavementthat is durable surface
material laid down on an area to tended to sustain
vehicular traffic. It is the most sensitive to the impact
from nature and climatic conditions.

Materials and Methods
Constructing the road dress with strengthening
includes the selection of material, used for arranging

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2017.02.46.25

construction layers, as well as tentative designation
of their thickness. During constructing the
pavements, due considerations shall be given to the
requirements for operational quality of roads,
reduction of material consumption and labor-output
ratio with reference to the quality of underlying
structure.

Three layers might be distinguished in road
pavements: wearing course, main course of surface
layer and the base. The wearing course should have
required roughness, evenness and shear strength. The
mentioned course might be executed as a separate
element (surface treatment or special protective
layers) of pavement structure or otherwise, it might
be the upper layer of pavement. In separate
occasions, especially while paving asphalt concrete
with a low content of binder, the wearing course can
bear the functions of water-protecting layer. The
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thickness of wearing course is not high, thus, this
layer does not bear impact on strength or strain
capacity of underlying layers. The mentioned also
entails the lower heat-resistant properties of the
layer.

The surface layer of flexible pavement
incurs the horizontal and vertical tensions and strain
from the impact by vehicular loads. Contrary to the
widespread opinion, the stress from horizontal loads
diminishes in accordance with the rules applied to
the vertical loads and not faster, as it was accepted
earlier. The surface layer distributes loads that will
transfer to the base. Distribution properties of surface
layer are as higher, as thicker it is and higher is its
resilient modulus.

The surface layer also has the water and heat-
protective properties. Under the impact of heating
and cooling, in surface and base layers, the
temperature tensions occur that increase due to
increased differences in temperature. The highest
sensitivity is observed under the daily and monthly
differences in temperatures. In surface layers the
temperature gradient is highest, that is why the
temperature range in the base is lower than in surface
layers, and i.e. the surface layers bear the heat-
protective functions.

The base of the road dress distributes the loads
on soil. The tensions and strain in this layer rapidly
decrease. It should be underlined that, in base layers,
there are less impact from temperature, than in
surface layers.

The inter-relations between the surface layer
and the base (i.e. bond) represent one of the
components of the road pavement strength.

In case there is no sufficient bond and the layers
move horizontally relative to each other, interactions
diminish and slip of layer material is possible. The
temperature strain of one of the layers does not
impact the other. At the same time the risk of
dislodgement and raveling under the vehicle load
vibrations increases.

In case the bond between the surface and base
layers are sound, the layers are deformed
simultaneously, hereto the tensions and strain in less
rigid layer increases, while in more rigid layer -
decreases.

Harder the upper layer, the less tensions and
strain transfers to the base layer. In this case, on the
contact line of two layers the tensions are accrued
creating the highest danger for base. Heat-transfer
properties of surface layer and a base are different.
According to surveys, in contact line zone, between
layers, the sharp changes in temperature were
observed  entailing  considerable  temperature
gradients that might result in gradual destruction of
contact zone.

For construction of pavement base course,
various rock and binding materials are used. There
are two criteria for selecting: the first includes

strengthening of base layers with binding agents in
order to increase the bearing capacity in unfavorable
soil. and climatic conditions, the second implies use
of tire rate. Less the strain capacity of road dress
(larger resilient modulus) lesser is resistance to
rolling. In a number of cases, the properties of such
layers are subject to time-change (crushability,
soaking values) that is crucial to consider while
calculating and constructing.

Construction layers of the base of road dress
with asphalt concrete surfacing shall meet some
requirements as follows:

Base shall represent the flexible, seamless slab
that works only in resilient phase;

Heat-transfer and mechanical properties of the
base and asphalt concrete layers shall not differ
considerably. Apart from this, it is crucial that the
freeze-resistance and resilient modulus of the base
should be less than that of surface layer, while water-
resistance, strain capacity and linear expansion is
desirable to be equal.

Noncompliance  with  these  requirements
diminishes the strength of existing pavement and
should be taken into consideration while
strengthening.

Roadbed is a foundation of road pavement and
it determines the mode of deformation of entire road
pavement structure. Properties of roadbed soils are
less stable than that of road dress, thus entailing the
wider variations of structural-and-mechanical
properties under the impact from loads and water-
and-heat factors, than that of road pavement.

In case of weakness of base soil, the road
structure stability might be provided by increasing
hardness or thickness of road dress pavement layers.
The mentioned results in considerably increased
expenditures.

The soil base properties alters within annual
cycle, under influence of water and heat. These
factors cause the moisture migration within the road
bed, namely, it moves from warmer to cooler strata.
Moisture migration is possible in both, in liquid
phase (film or capillary moisture) as well as in vapor
phase.

In winter, in a majority of climatic zones, the
moisture migrates from lower layers of roadbed to
upper — to the road pavement base - where moisture
accumulates and freezes resulting in some degree of
ground decomposition, because of water expansion
after freezing.

In a rated period - springtime - the most
moistened part of a roadbed is an upper layer - the
base of road dress since it is characterized with the
largest temperature gradients with fluctuations. The
values of the mentioned gradients and their
fluctuation depend on heat-shielding properties of
road dress.

Since the road pavement strengthening tend to
change the physical-mechanical properties of
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existing pavement, the mentioned conditions should
be taken care of during strengthening and
improvements of road dress.

During calculations of layers, the rational
distribution of material to thickness is to be ensured,
as well as reducing of layer costs with increasing
depth. To put it down otherwise, the hardness of
material shall decrease from top courses to down
layers, i.e. in accordance with a decreasing of
tensions caused by live loads. The most expedient
ratio of resilient moduli of contiguous layers is
between 1, 5+3. Such distribution of construction
layers to depths is wide-spread, though not always
optimal. In designing practice, oftentimes, especially
during reconstruction of road pavement, the harder
layers are placed not only in upper but also lower
positions. The hard foundation concentrates the
tension in upper layer and this should be taken into
consideration while strengthening.

Conclusion

During strengthening of existing flexible
pavement the following shall be accounted for:

Strengthening layer should provide for required
operation properties of road dress en masse, i. e.
stability, level, skid resistance, durability, while
ensuring compliance with requirements for material
consumption and labor input in  structure
constructions;

The durability of strengthening layer, and a
structure as a whole, might be ensured with sound
bond between the strengthening and existing base —
old road dress. The mentioned requires rejecting of
regulating layers constructed with unbonded material
(gravel, crushed rock) while strengthening. Quasi
economy of expenditures by reducing material that
are processed with organic bonding agents results in
faster decomposition of structures under traffic,
entailing considerable, additional expenses;

In order to provide for minimal labor input, the
number of layers during strengthening should be
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BJUSHUE JIASEPHO OBPABOTKHA HA TEOMETPAYECKUE PASMEPHI 30H IIABJIEHUA U
TEPMHUYECKOI'O BJIMAHUA ITPU OBPABOTKE CIIEYEHHOTI'O ITIOPUCTOI'O )KEJIE3A

Annomayun:. B pabome paccmompeHo 8030elicmeue JNa3epHO20 U3LYYeHUs HA QopMuposanue 30Hbl
NIAGNeHUsi U 30Hbl MEPMUYECKO20 GIUAHUL NOPUCINO20 CHEYEeHHO20 Jicelle3d C NPUMEHeHUuem Memooa
MaAMeMamuyecko20 NiIAHUPOSAHUsi dKCnepumenmos. llokazamvl @nusnus (Gaxmopos, ux OBOUHLIX U MPOUHBIX
83auMOoO0elicmeull Ha 2eomempuiecKue XapaKmepucmuku 301 NAA8NeHUs U MepMuyeckoz2o enuaHus. Paccvompena
POJIb NIOMHOCMU NOMOKA dHepauu (83aumooeticmsue niomHOCMY MOWHOCMU NA3EPHO20 U3NYUEHUS U CKOPOCMU
nepemeujenus 1a3epHo20 1yid no NOSEPXHOCMU), NOPUCMOCIU U UX MPOUHO20 83AUMOOEUCMBUS -~ CIPYKIYPHO-
9Hep2emu1ecKo20 napamempa oo6padbomxu NOPUCMo2o KHcenesd.

Kniouegvle cnosa: 3ona niasnenus, 30Ha MEPMULECKO20 GIUAHUA, TA3ePHASL 0OpabomKa, pexcum 0opabomxu,
NJIOMHOCMb MOWHOCHU, CKOPOCMb HepeMeujeHusi yud, MNIOMHOCHMb HOMOKA JHepeuu, Mamemamuyeckoe
NIAHUPOBAHUE IKCHEPUMEHMA
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BBeaenue llenpro maHHOTO  HCCIICHOBAHUS  SIBJISICTCS
Ilopuctble MaTepuasnbl MMEIOT PaBHOMEPHYIO HU3y4YeHHE BO3JCHCTBUS JIA3EpPHOTO M3JIy4YEHHUs Ha
00BEMHOpACTIPEICTICHHYI0  IIOPUCTOCTh,  KOTOpPAs MTOBEPXHOCTh CIICYCHHBIX IMOPHUCTHIX OOpa3loB Ha
SIBJIACTCA BayKHEHIIEH 3KCHJ‘IyaTaIII/IOHHOI7[ OCHOBE€ TIIOPOIIKa KE€Jji€3a, IMOJYYCHHBIX MCTOJaMHU
XapaKTEepUCTUKON M CTPYKTYPHOM cOCTaBIIIOLICH MOPOIIKOBON METaJIITypruH.
TaKux MaTepHraioB. Hannuune MOPUCTOCTHU
OIpCaAciiaeT HanpaBJICHUC NPUMCHCHUA TaKux MaTepI/laJIbI u oﬁopyHOBa}me

MaTepuaioB B TEXHUKe, TpHOopocTpoeHuu u T.4.[1].
O06BeM 1mop B HOPUCTOM MaTepHaje OIpeaeseT

ero HasHagenme: 10..13% -  ¢puxkumonHsle
marepuansl;  15..35% - aHTH(PUKIHOHHBIC
marepuansl; 20..50% - dwmisTpe;;  50..98% -
BBICOKOTIOPUCTBIE WM TNeHomarepuainsl  [1].

VYBennueHne OOBEMHOW [IOMTM TIOp B MaTepHaie
OPUBOIUT K H3MEHEHHI0 Temnodusmueckux [1-3]
(TemnonpoBOJHOCTh,  TEMIIEPaTypONPOBOAHOCTS),
ontnyeckux [4] (xoadduumeHTH OTpakeHHS |
MOTJIONIEHNS), 3JekTpudeckux [2, 3] (ymenbHas
MIPOBOIUMOCTD, YCJIBHOE 3JIEKTPOCOIIPOTUBRIICHHE) U
MEXaHUYECKUX [1-3] CBOMCTB  MaTepHaoB.
[TopucTocTh CHIDKAaeT BCe MEXaHMYECKHE CBOICTBa
[0 CPaBHECHHUIO C AHAJIOTHYHBIM II0 XHMHYECKOMY
cocTaBy OecropucThIM MaTepuaiiom [1-3].

BoszeiicTBue Ha MOBEPXHOCTH MTOPHUCTOTO TENA
JMa3epHOT0  M3IYYeHHWsS HHHULUHPYET  pa3BUTHE
YCaJOuHBIX MPOLECCOB NPHUBOIAIINX K CHUKECHHIO
nopucroctu  [5-9]. JluHammka mepexoja  OT
OTKPBITOM K 3aKpBITOMl IIOPUCTOCTH, YMEHBIICHHUS
pasMepoB IOp M HX KOJUYECTBA 3aBUCAT OT
JHEPreTHYECKOTO PEeKUMa JIa3epHO 00paboTku [6-
9]. O4eBHIHO, YTO YMEHBIIEHUE MOPUCTOCTH Ha
MOBEPXHOCTH TNPHUBENET K pOCTYy €€ (HU3HKO-
MEXaHHYECKHX CBOHCTB. OJHAKO JIOKaJbHOE W
3HAYUTEIBHOE CHIDKCHHE ITIOPHUCTOCTH B IIOPHUCTOM
Tele  BBI3BIBAET  3HAYMTEIBbHBIC  HANPSDKEHMS,
00yCIIOBIICHHBIE ~ NPOTEKAIOUMMH  YCaJTOYHBIMH
npoueccamu. B [6-9] ycTaHOBIEHO HalIM4YUE «30HBI
MOHM)KEHHOW TIPOYHOCTH» B 30HE Mepexoja OT
JIUTOM CBapOYHOM BaHHBI K MOPUCTOMY MaTepHaly
MOCJI€ BO3ACHCTBHSI JIA3EPHOTO U3ITY4EHHS.

B cBere  BBIMIEH3TIOKEHHOTO  H3YyYeHHE
BO3ACUCTBHS JIa3epHOI0 M3Iy4EHHUs HA MOBEPXHOCTH
MOPHUCTBIX ~ MAaTepPHAJIOB  SIBISETCS  aKTYalbHOM
Hay4YHO-TIPAKTUYECKOW 3a/adeil, perieHue KOTopoil
MO3BOJIUT C TOMOMIBIO  JIa3epHOH  00paboTKH
(opMHpOBaTh CTPYKTYpY M YHIPaBISTh CBOHCTBAMH
MOPUCTBIX MAaTEPHAIIOB.

OO6pa3us TSt Ja3epHOi 00paboTKH
TIOBEPXHOCTH H3TOTOBIECHBI METOIOM ITOPOIIKOBOM
METaJUTyPTHH (mpeccoBanme  + CIICKaHHE).
IIpeccoBku H3TOTOBJICHEI n3 TOPOIIKa
BOCCTaHOBJICHHOTO KapOOHWJIBHOTO Xe€Je3a MapKH
BK-1 (TY 2436- 005-74439740-14).
I'panynomerpudyeckuii ¥  XUMHUYECKHH  COCTaB
MOpoIlKa MpeAcTaBieH B Tadm. 1, Mopdonorus
YaCTHI IIOPOLIKa OKa3aHa Ha PUCYHKeE 1.

[IpeccoBanne mpoBOAMIM B 3aKpBITOM Mpecc-
dbopMe ¢ TPOCTaBKO#, OrpPaHUYMBAIOIICH XOJ
ITyaHCOHa, obecrieunBaronen MOJy4eHHe
HECIIEYCHHBIX IIPECCOBOK JAMaMeTpoM 15 MM
BbicoTOM 15 MM. M3MmeHeHueM Macchl HaBECKH
TIPOU3BOANIIOCH peryaupoBaHue MOPHUCTOCTH
HECIICUCHHBIX IpeccoBOK. CriekaHne NMPOU3BOAMIN B
aTMoc(epe OCYIICHHOTO BOAOPOia IIPU TEMIEpaType
1100°C B Teuenun 120 munyt. Ilocne cnekanus
MOTyYeHbl TPH BUAA O00pa3sloB ¢ PasIMIHON
MIOPUCTOCTBIO COOTBETCTBEHHO 22, 30 1 38%.

Beibop mopomika skenesa Mapku BK-1  mis
MPOBEJCHUSI  WCCIEIOBAaHUN  OOYCJIOBJIEH  €ro
BBICOKOH JTUCIIEPCHOCTBIO, HHU3KHUM COZEp’KaHUEM
yriaepoga M JApYrux IpUMeEced, YTO IO3BOJUT
paccMOTpeTh BIHMSHHE JIa3epHOH 0OpaboTKM Ha

MOPUCTOE TEINO B OTCYTCTBHH MAapTEHCHTHOTO
TIPEBPaIICHHS.
OOpaboTKy  TOBEPXHOCTH  BBINONHSJIA  C

MOMOLLBI0 YcTaHOBKH «JlaTyc-31» npeacrapistomei
cobot MoekymsipHbIiA ra3oBeiii CO, mazep (mmimHa
BONHBI m3nmydeHus /~10,6 MKM) Ha OCHOBE
KOMIIaKTHOTO KOHBEKTHBHOTO OIITUYECKOTO
KBaHTOBOTO reHepartopa «Kapat». Ha moBepxHOCTH
obpabaTeiBaeMbIX o6pasioB HAHOCHJIOCH
MOTJIONIAIOIee MOKPBITHE - XYIO0XKECTBEHHAsI T'yalllb
C KEJNTBhIM KeJ1e3HOOKUCHBIM nurmMeHToM XK-1 TOCT
18172-80.

IIpocMOTp MHKPOCTPYKTYPBI U H3MEpPEHHS
mapaMeTpoB OTKJIMKA BBIIIOJHEHB Ha HH(POBOM
mukpockore Keyence VHX-1000.

Taoauna 1

I'panynomerpuyecknii m xumudeckuii cocras nopomka BK-1

I'panynomerpudeckuil cocTaB, MKM, HE
Gonee MaccoBast 107151 XUMHUYECKHX JJIEMEHTOB, He Oosee
X10 X50 X90 Fe, % C,% N, % 0, % S, %
4 8 18 OCHOBa 0,02-0,1 0,02 0,3 0,005
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Pucynok 1 - MopdoJiorus 4acTHIl IOPOIIKa KapOGoOHMILHOTO kesie3a BK-1.

IlnannpoBanue IKCIepUMEeHTa |
pa3padoTka perpecCHOHHBIX MoJeJIei

Jns  pa3paboTKH Marpuibl IUIAHUPOBAHMUS
SKCIICPUMEHTOB OBUIM BBIOPAHBI TPU H3MEHIEMBIX

(hakropa:

X1 — IUIOTHOCTb MOIIHOCTH  JIa3ePHOIO
usnydenus, Br/cm?;

X2 — CKOPOCTh MepeMELIEHHS Ja3epHOro

M3ITy4eHUs], MM/C;

X3 — IIOPUCTOCTH MaTepHuana, %.

Tpu dakropa MNO3BOJSIOT MOCTPOUTH IUIAH
N=2K rae K uucno ¢akropos, 2 - uuclIO ypoBHeil
(BepxHuii «+1» v HUKHMI «-1»). TTnan 23 comepxut
N=2%=8 - ombITOB Ha BepXHEM U HHMKHEM YPOBHE M
JIOTIOTHUTENbHBIE TPH TNapajuleJIbHBIX OIbITa Ha
OCHOBHOM  ypoBHe.  [lapamnenbHble  ONBITHI

Uypura 378

Uupuwa 30uw_onnaBrewun

Faydura 3T8

AySuna 3ons onaabrenus

K
\
N

a)

MO3BOJISIIOT OLIEHUTh TOYHOCTH MOCTPOCHHOM MOJIEIH
U ee JIMHEHHOCTh 3a CHUeT BBEJCHHUS B MAaTpHILy
¢uxTrBHOTO (pakTopa «LleHTp».

Ha ocHOBHOM ypoBHE (aKkTOpel HMEIOT
CIeNyIOIME HaTypaibHble 3HAYEHUS: X1 — 1-10%
Bt/em?, x2 — 15 mm/c, X3 — 30 %. Hnrepsajisl
n3MeHeHHus (PaKTOpOB B HATypaJbHOM MacmTade:
A¥ — £ 0,2:10* Br/cm?, AX,— £ 5 mm/c, AXg— + 8
%.

B xauecTtBe mapaMeTpoB OTKIHMKA CHCTEMBI
OBUTH NIPUHSATHI IIUPUHA, TITyONHA 30HBI IUIABJICHAS U
3006 Tepmuueckoro BiusHus (3TB). Cxema
HU3MEpPEHNH ¥ MHUKPOCTPYKTYpPa 30HBI TEPMHUUYECKOTO
BIIMSIHUS NIOKA3aHa Ha PUCYHKE 2.

0)

PucyHok 2 - Cxema u3MepeHHii MapaMeTPoB OTKJIMKA (2) ¥ MUKPOCTPYKTYPa 30HbI TEPMHYECKOT0 BJIMSIHHUSI
(6, I1I=22%, x100)
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Marpuna IUIAHHPOBaHHMSA M PE3yJIbTAThI
M3MEpPEHUH MpeaCTaBIeHEI B TabIHIIe 2.

Pa3paboTaHHEIE perpecCHOHHBIC ypaBHEHHS B
KOJIOBOM MacIiTade MMEIOT BHA:

y, =24592-12187x,, +830,9%, — 7413X, +468,6X; —338x, X, +427,6X,X,X, (1)
y, =3113-1659x,, + 78X, — 711X, +91,3X, +50,4X,X, X, )
Y, =33304 —4441X,, +2552%, —150,8X, +238,3X, —4186X,X, + 37X, X; —47,8X;X,X;  (3)
y, = 6794 +149,2x, —139.9x,X, @)
Tadanna 2
MaTtpuua nJaHuPOBaHUS IKCIIEPHMEHTOB U pPe3yJIbTaThbl H3MepeHHii
3HaueHns paKTOpoOB [TapaMeTpsl OTKITHKA CHCTEMEI
Ne «Llen o * X X Y1 - mMpuHa | Y2 - TIyOuHa Y3 - Y4 -
OMBITA | mpy ! i * 30HBI 30HBI mMprHa | TIyOuHa
' o HarT. HAT | OIUIABJICHHMS, | OILIABJICHMI, 3TB, 3TB,
Kol. | kod. | HaT.,% | KOz. % KOZI. % MEM MEM MEM KM
OmnbITH HA BEPXHEM U HU)KHEM YPOBHE
1 1 1 1,2-10% 1 20 1 38 1971,75 297,09 2818,85 | 647,72
2 1 -1 | 0,810 1 20 1 38 0,00000 0,0000 3242,76 | 1037,69
3 1 1 1,2:104 | -1 10 1 38 3226,57 379,94 3939,16 | 908,26
4 1 -1 10,810% | -1 10 1 38 1613,03 269,53 2497,66 | 711,51
5 1 1 1,2-10% 1 20 -1 22 0,00000 0,0000 2325,45 | 368,15
6 1 -1 | 0810 1 20 -1 22 0,00000 0,0000 255497 | 651,64
7 1 1 1,2:104 | -1 10 -1 22 3062,26 216,54 3482,78 | 670,57
8 1 -1 10,810% | -1 10 -1 22 0,00000 0,0000 2228,89 | 421,21
[TapasuienbHbIe ONMBITHI HA OCHOBHOM YPOBHE
9 0 0 1-10* 0 15 1 30 2325,79 265,29 3300,18 | 645,52
10 0 0 1-10* 0 15 1 30 2559,34 367,17 3361,36 | 810,76
11 0 0 1-10% 0 15 1 30 2473,57 301,36 3329,57 | 600,65

* - muameTp Jy4a, cHOKyCHpPOBAaHHOTO Ha 00padaTeIBaeMOI MOBEPXHOCTH, JIa3ePHOT0 M3nyueHus 0,7 =CONst= 3 MM

B nmonydenHsle ypaBHeHHs 1-4  Bomum
k03¢ dunneHTs ypoBeHbs 3HaunMocT P Mexnee 0,05.
YpoBeHb 3HAUUMOCTH P BBIYHUCIEH Ha OCHOBAaHUU
KpuTepus ®duepa. CKOppEKTUPOBAHHBIN
K03(pbUIUEHT JeTepMuMHALMH R?  HOTy4eHHBIX
ypaBHenuil 1-4 ne Hmxke 0,88. Ilocne BbIOSHEHUS
COOTBETCTBYIOIIIMX  PAacdyeTOB  BBICHHUIOCH, YTO
TUIOTE3a 0 CTaTHUCTUYECKOH 3HAYMMOCTH
¢uxTHBHOTO (akTopa «LleHTp» He oTBepraercs B
PETPECCHOHHBIX ~ ypaBHEHMSAX [0  [apamerpam
ontuMmm3anmu Y1, Y2 ® Y3 Craructudeckas
3HAUMMOCTh  (UKTHBHOTO  (aktopa  «LleHTp»
CBH/ICTEIILCTBYET O  HEIMHEHHOM  XapakTepe
perpeccHoHHBIX ypaBHeHHH 1-3. B manHOM ciryuae
(axrop «lleHTp» IMHEHHO BO3pacTaeT OT 3HAUCHHS
«0» ¥ «l» mpu ABMKEHHM OT IIEHTpa IUIaHa K €ro
KpasiM.

Harnsgao JIEMOHCTPUPYIOT BIIASHUS
pa3nu4HbIX (AKTOPOB M WX B3aMMOJCHCTBHIA Ha
napamMerpsl  ONTUMHU3aUMU Y1, - Ya  KapThl
CTaHAapTU3UPOBAHHBIX 3¢ peKToB [Mapero,

TIIpeCTaBJICHHBIC HA PUCYHKaX 3-6.

O0cy:xaeHne NoJy4eHHBIX Pe3ya1bTATOB

CtpoeHue 30HBI JIa3epHOTO BO3ACHCTBUS B
BBINIOJIHEHHBIX onbITax NeNel-8 paznuuHoO, B ONbITax
NeNe2, 5, 6, 8 orcyrcTByeT 30Ha TuiaBneHus, a 3TB
MPUCYTCTBYET. B oOCTanbHBIX ONBITAX HUMEETCS U
30Ha IaBaeHus u 3TB.

Ha H_II/IpI/IHy 30HbI IIJIABJICHUS CHUJIBHO BJIUSCT
IJIOTHOCTh MOIIHOCTH JIa3€PHOTO U3IY4YEHHUS U
CKOpOCTh 00paboTkM, T.e. (DaKTHUECKH BpeMsd
BO3JICHCTBUS JIA3EPHOTO M3IYYCHUS HA IMOBEPXHOCTH
MaTepuana;
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x; 18.18234
X, b
Xyt 1
X3 1025451
x:.5; F 9.35567
X, b -7.39612

p=0.05

Onenxa >dderra (abeomoTHOR IHAYCHHE)

Pucynok 3 - Kapra crannaprusupoBanubix 3¢ ¢exroB [lapero no napamerpy onrtumusauuu «lupuna 30Hb1
OIIABJICHHS»

*

XN 1

12.872717

-4,05324

-4.93758 1

4.445937

5.200984

p=005

Onenxa ypdexra (abeomoTHoe IHAYCHHE)
Pucynox 4 - Kapra crannaprusupoBanubix 3¢ ¢exron [lapero mo napamerpy ontummsanuu «1ydnHa 30HbI
OIIABJICHHUSD
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=6.630
=1.940
=4.260

Impact Factor: Ic;sllF(l(DAuSgti§aL|Ji$E)=: 3'5852 .
L JIF = 1500 |
X% f
Xt
S
Xt
Xt l--n 0474
X, b 6,443879
X0t -5.39769

v

— .47.3 191

A

p=0.05

Onenka dpexrta (abcomoTHOE IHAYSHHE)

Pucynok 5 - Kapra cranaaprusnpoBanubix d¢pdexroB [Iapero no napamerpy ontumusauuu «llupuna
3TB»

*

.

XXt

" A

r

r

-5.81977

p=0,05

Ornenka 3(pexta (abCOmMOTHOE 3HAUCHHE)

Pucynok 6 - Kapra crangapruzuposannbix 3¢ dexros Ilapero no napamerpy ontumusanuu «['1yonna
3TB»
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=d/v
r7ie T - Bpems 00paboTKH, c;

d - I1wmamerp «Ia3epHOTO
00pabaTpIBacMOil TIOBEPXHOCTH, MM;

V - CKOpOCTh HEpeMeIleHHs JIa3epHOro IsATHA
IO TIOBEPXHOCTH, MM/C.

C pocToM IUIOTHOCTH MOIIHOCTH W BpPEMEHHU
BO3JICHCTBYS JIa3€PHOTO M3JIY4YEHHs Ha TIOBEPXHOCTD
(c yMmeHblIeHHEM CKOpOCTH 00pabOTKM) IIMpUHA
30HBI IDIABIICHHUS yBenuduBaercs (ypaBHeHHe 1), 9To

IIATHA») Ha

. X Bm c

1% =T o (AT
em’ 1

Takum  oOpazoM, ¢  pPOCTOM  BpEMEHH

BO3IEHCTBHS JIA3EPHOTO U3IYUECHHS HA MOBEPXHOCTH
(T.e. CKOpPOCTh 0OpabOTKH CTAHOBHUTCS HIDKE)
IUTIOTHOCTh I[OTOKA JHEPIMU YBEJIWYHUBAETCS, YTO
BEJIET K CHIDKCHUIO TIIyOHHBI OIUIABICHHOTO CJIOSI.

20

18

o)

—
&

CropocTth o0paboTKH, MM/C

10

0.80 0.85 0,90 0.95 1.00

! 4 2
ITrotHOCTE MomHOCTH 107, Br/eMm

®)
XOpoImIo cornacyercss ¢ pesyapTatamu [10] mos
0eCIOPUCTHIX MAaTEPHAIOB.

Koaddrmmenr B3anMOmeHCTBHS IUIOTHOCTH
MOILIHOCTH ¥ CKOPOCTH  00pabOTKM  UMeeT
OTpPHUILATENILHBIA 3HAK ¥ COOTBETCTBEHHO YMEHBILACT
LIMPHHY 30HBI IJIaBieHus (ypaBHeHHE 1).

Pa3zmepHOCTB MIapHOTO B3aUMOJCHCTBUS
IUIOTHOCTH MOIITHOCTH U CKOPOCTH 00pabOTKH depes

C'C.M2 cm

BpeMsi BO3ACUCTBHSA JIa3€pHOTO M3JIy4E€HHUS Ha
TIOBEPXHOCTH MOXHO TIpEACTaBUTH KakK:
Joic-c Lo
- 2 (6)

Takoe sBICHHE MOXXHO OOBSCHHTH PasBHTHEM HA
MTOBEPXHOCTH ITa3MeHHBIX mpomeccoB [10, 11]. Ha
pUcyHKe 7 TpeiCTaBieHbl W30JMHUHM IIUPUHBI
OIUIaBJICHHOM 30HBI B KOOpJAHMHATaX IUIOTHOCTb

MOIIIHOCTH - CKOPOCTh 00pabOTKH.

B - 3000
B < 2900
B < 2400
[]=<1900
B < 1400
2

1.05 1.10 1.15 l..o-(_900

B < 100

\ Vv

A

Pucynox 7 - IIpoexkuuu n30/IMHUIT IIMPHHBI ONJIABJIEHHOI 30HBI HA MJI0CKOCTH (X4=0,73, [1=30%)

Koaddunuenr, OTpasKaroIIni BIIMSTHUE
MOPHUCTOCTH MPECCOBOK Ha Ipoliecc HOPMUPOBAHUS
OIUIABJICHHOM 30HBI TpPH Jla3epHOM OOJIy4eHHH
MOBEPXHOCTH,  HMMEET  [OJOXUTEIbHBIH  3HAK
(ypaBHeHue 1), T.e. C POCTOM MOPHUCTOCTH IMIMPHHA
30HBI [UIABJICHHUST YBEJIHMUMBAETCS, YTO COTTIACYETCS C
JlaHHBIMU [5].

IMopucroctsb CYLIECTBEHHO CHMXKAET
TEILIONPOBOAHOCTD MaTepHaa. O1eHuTh
TEIUIONPOBOAHOCTD MOPHCTOTO Mmarepuaia,

BO3MOJKHO HCTIONB3Ys CIIEAYIOIIee COOTHOLICHHE [2,

3]:

Ay = A, (1-151) (7)
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rae /7 - TeIIONPOBOJHOCTh MOPHUCTOr0 MaTepUaa,
Br/mK;

[k -  TEIJIOMPOBOJHOCTh  KOMIIAKTHOTO
MaTepuana aHaJOrMYHOTO XHMHYECKOro COCTaBa,
Br/mK;

IT - mopucTocTh B MOMAX eIUHHIEI (0OBEeMHAS
JIOJIS).

L2096 = 94,3; Ll-30%

Kak wm3BecTHO C pocTOM  TeMIeparypsl
KO3(pOUIHEHT  TEIUIONPOBOTHOCTH  TaK  XKe
yMeHbIIaeTcs. PacuetHele naHHBIE O Qopmyne 7
OOBACHSIOT HAJMYHE 30HBI IUIABJICHHS Ha 00pa3Iax ¢
nopuctocTbio [1=38% npu MI0THOCTH MOLTHOCTH HE
mwke  0,8-10* Br/cM? ® OTCYTCTBHE — 30HBI
oIUIaBJIeHUs Ha oOpasuax c mopucrocthio [1=22% B
UHTepBae IoTHocTH MotHocty 0,8-1,2-10* B1/cm?
U ckopocTH 00paboTku Bbimie 10 mm/c. CHIDKEHUE
k03¢ (ULKEHTa TEIUIONPOBOIHOCTH C YBEIHYCHUEM
O00BEMHOW MO TOp CHOCOOCTBYET H3OJSAIHH
TEIJIOTHl  IEPEJaHHOW MOBEPXHOCTH  JIa3epHBIM
M3JTy9eHHEM 1 TIPUBOJANUT K IUIABJICHHUIO MaTepHaa.

Tpoiinoe B3aUMO/JICHCTBUE (axTopoB
MPEACTABIISIOT coboit HEKHH CTPYKTYpHO-
SHEPreTUYeCKUi TMapaMeTp Ja3epHOW 00paboTKu
MOPUCTHIX MaTepualioB (YpaBHEHUE 1).
B3aumozeilicTBue  IUIOTHOCTH  IIOTOKa  OHEPTUU
JIa3epHOr0 U3JIyYEHUS] M TOPUCTOCTH YBEIHMYHBACT
HIMPUHY OIUIABJICHHOH 30HBI, OUEBHIHO, B OCHOBHOM
3a CUeT BJIUSHUS MMOPUCTOCTH Ha TEILIONPOBOJHOCTD

38

36

34

32

30

[TopucrocTh, %0

28

26

24

22

0,80 0,85 0,90 0,95 1,00

4 2
ITnoTHOCTE MONTHOCTH - 107, B1/CcM

TemwmonpoBogHOCTh Kenme3a cocraBiser 81
Br/m-K (ipu 293,15 K) [2, 3] u pacuer o dpopmyie
7 IaeT 4YHCICHHbIC 3HAYCHHS TEIUIOMPOBOJHOCTH B
3aBHCUMOCTH OT IIOPUCTOCTH JKEJIE€3HBIX HPECCOBOK

YUYacTBYIOIIMX B MaTpHle IUIaHUpOBaHUs (Tabiuia
2):

44 55: [1.389 = 34,8.

Mateprana. Ha pucyHke 8 mpencraBiieHbI TPOSKINT

W30JIMHUM  [IMPUHBI  OIUIABJIEHHOM  30HBI B
KOOpAMHATAX ITIOTHOCTh MOIIIHOCTH - IOPHCTOCTE.
PaccmarpuBas H3MEHEHHE TITyOWHBI

OIIaBIICHHON 30HBI (ypaBHEHHE 2), HEOOXOAUMO
3aMETHUTh, 4uTro KOA(PHUIIHEHT MapHOTO
B3aMMOJICHCTBHS IUIOTHOCTH MOIIHOCTH M CKOPOCTH

00pabOTKM  OKa3bIBAC€TCS  CTATUCTHYCCKH  HE
3HauMMbIM.  Ha  pacmpoctpanenwe — (poHTa
IUIaBJeHUsT BOIyOb  MaTepuasa OT  JEHCTBUS
JIa3epPHOTO  W3NydEeHWs IUIa3MEHHBIE TPOIIECCHI,

pa3BHBAIOIINECS C yBEIWYEHHEM IUIOTHOCTH IOTOKA
SHEPruM, TMpPOTEKAIOIIMEe Ha IOBEPXHOCTH, HE
OKAa3bIBAIOT 3aMETHOTO BIIMSHHS.

B OTAEIBHOCTH
PErpECCMOHHOTO  ypaBHEHUs 2,
BIMSIHME  IUIOTHOCTH  MOIIHOCTH  JIa3€pHOTO
W3JIyYeHHsT W CKOPOCTH OOpabOTKH, OKa3bIBAIOT
aHAJIOTUYHOE Ka4yeCTBEHHOE BIMAHHE, YTO M Ha
LIMPHUHY 30HBI IU1aBJIeHUs (YpaBHeHue ).

KO3 UIHEHTHI
OTpaKaroIIue

- 2500
Bl - 2400
[ < 1900

[ <1400
1.20 < 900

Bl <400

1,05 1,10 1,15

Pucynoxk 8 - IIpoexknuu u30JUHAI IIUPHHBI OIVIABJICHHON 30HBbI HA II0CKOCTH (X,=0,73, cKkopocTh
odpadorku 15 mm/c)
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Omnpenensomnmee 3HaYCHHE Ha TIyOMHY 30HBI paccMOTpeHHBIM  Bbllie. [Ipoexkuuu  M30JIMHUN
1aBieHus (ypaBHEHHE 2) OKa3bIBAeT MOPUCTOCTS, C IIMPUHBl  OIUIABJIEHHOM 30HBI B  KOOpJAMHATaX

YBEIMYCHHEM KOTOPOH TIyOMHA 30HBI IIIABICHUS
MIpUYMHAM

YBEJINYUBACTCA, O4YCBUIHO, 1o

38

36

Mopuerocts, %a

22

0,80 0.85 0.90 0.95 1,00

[notHocTs Mommoctn - 104, Br/em?

IUIOTHOCTh MOIIHOCTH - IIOPHCTOCTH HPEICTaBICHBI
Ha pucyHke 9.

Il > 350
Il <330
Bl <280
B < 230
[]<180
1,05 1,10 1,15 1.20=:;go

l <30

A

Pucynok 9 - IIpoexuuu u30uHui ri1yOHMHbBI ONJIABJIEHHOM 30HBI Ha MJI0CKOCTh (X4=0,73, ckopocTh
odpaborku 15 mm/c)

30Ha TEPMHYECKOTO BIHMSHHS 00pasyercs Mo
JEWCTBHEM  JIa3€pHOTO  M3JIyYEHUS TPH  BCEX
9HEPreTHYeCKUX M CTPYKTYPHBIX IapaMeTpax B
MIPOBEJCHHBIX OIBITAX, B TOM YUCIIE U B OTCYTCTBHE
30HBl IUIaBAeHUA. bonbmme pasmepel 3TB 1o
CpPaBHEHMIO C 30HOH IuiaBiieHus: U Hanuuue 3TB Bo
BCEX IPOBEJICHHBIX OIBITaX, OUYCBHIHO, CBSI3aHO CO
3HAYUTCIBbHO MCHBIIUM OHEPIrOBKJIIA/I0OM,
TpeOYIOIIMMCS IS €€ 00pa30BaHMs.

Hawubomnee omyrumoe BiausHue Ha mmpuny 3TB
OKa3bIBaCT KO3(P(PHIMEHT MAPHOTO B3aHMMOACHCTBHUS
IUIOTHOCTH MOIIHOCTH W CKOPOCTH 00pabOTKH
ymeHbimaonwii mupuHy 3TB, dro, kak ykazaHO
BBIIIE, CBSI3aHO C IUIA3MEHHBIMH IIPOIECCAaMU Ha
TIOBEPXHOCTH TIPH JIa3epHOI 00paboTKe.

Koaddunmenter ypaBHeHus perpeccunm 3,
OTpaXKaloIlle  OTAENBHOE BIUSHHE IUIOTHOCTH
MOIITHOCTH, CKOPOCTH 0OpabOTKH ¥ IOPHUCTOCTH,
NpPOSIBISIIOT ~ AHAJIOTMYHOE C  30HOW  IUIAaBJICHUS
KauecTBEHHOE BO3/ieiicTBre HA mupuHy 3TB.

TpoitHoe B3aUMOJEUCTBHE TMJIOTHOCTH
MOIIIHOCTH, CKOPOCTH OOpabOTKH ¥ TOPHUCTOCTH
ymenpmraror  mupuHy 3TB  (ypaBHenme  3).
IlopucTocTs  TpEmsATCTBYET  PacHpOCTPAaHEHHIO
TEIUIOTHl B MaTepHae, MpOosBIIS N30IUPYIOIIee s

TEIIOThl TOYEUYHOI'O UCTOYHUKA JIEHCTBUE B TBEPLOHI
¢ase.

Hebonpmioe Biumstane Ha poct mmpuHsl 3TB
UMeeT  TapHoe B3aUMO/JIEIICTBUE CKOpPOCTH
00paboTKM M TOPUCTOCTH, TAaKKe IPEACTaBISIONIEEe
coboii CTPYKTYPHO-IHEPr€TUUECKUI (axTop
mporecca ¢popmuposanus 3TB B ycrmoBusax nefcTBus
TOYEYHOTO HWCTOYHMKA TeIJIOTHL. Takke, Kak H
yKa3aHO BBIIIE, ONpEZeNAiolee 3HAYCHHE B
paccMaTprUBaeMOM MapHOM B3anMO/IeiicTBUH,
OUYEBHUJIHO, MpOsBIAET nopuctocts. Ha pucynke 10

MpeAcTaBleHo0 W3MeHeHne mupuHel 3TB B
KOOpJIMHATaX IJIOTHOCTh MOIHOCTH - CKOPOCTh
00paboTKH.

Ha rny6buny 3TB Tak ke BIHAIOT Bce
CTPYKTYPHO-PHEPI'€THUECKHE  XapaKTEPUCTHKA B
paccMaTpuBaeMoin MaTpHLe TUTAHUPOBAHUS
sKcriepuMeHToB  (ypaBHenue 4). HamGombiee
BIMsIHAE Ha TiryomHy 3TB, kak u Ha rIyOWHY 30HBI
OIUIABJICHHS, OKa3bIBA€T IIOPUCTOCTH, YBEIUUUBAS
riryouny 3TB. IlapHoe B3amMoneiCcTBHE MIIOTHOCTH
MOIIHOCTH M CKOPOCTH OOpa0OTKH yMEHBIIAeT
rryouny 3TB. Ilpu 3ToM BIMSHHE MOPUCTOCTH IO
MOIYNI0  HEMHOTo  Oonble, 4YeM  IapHOE
B3aUMOJICHCTBUE IIIOTHOCTH MOIIHOCTH M CKOPOCTH
00paboTku. O4eBUAHO, YTO IJIa3MEHHBIE ITPOLIECCHI,
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pa3BUBAOIIKECS HAa  IIOBEPXHOCTH, OKa3bIBAIOT Ha pucynke 11 mpezncraBieHO M3MEHEHHE TITyOHHBI

JIOCTAaTOYHO CHIIbHOE BiMsAHHEe Ha riryomny 3TB B
OTJINYHME OT IIIyOWHBI OIUIABJICHHOH 30HBI, Il 3TOT
(akTOp OKa3bIBACTCSl CTATUCTUYECKH HE3HAUYHUMBIM.

3TB B KoopAaWHAaTax IDIOTHOCTh MOITHOCTH -
MTOPUCTOCTE.

20

18
E
2 16
)
'3
&
o
=
5 14
g
g
&}
12 B > 3800
I <3700
B <3500
[ <3300
10 [ ]<3100
I <2900
0.80 085 090 095 1,00 1,05 1,10 1,15 1,20 g <5700
ITnotsocts Momuoctn - 104, Br/em? Bl <2500

Pucynox 10 - Ilpoexnuu uzonunuii mupunel 3TB Ha miaockocts (X4=0,73, T1=30%)
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o 28
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Il - 800
20 Il <780
0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 E % fgg
ITnotrocTs MommoctH -10%, Br/em? B < 480

Pucynoxk 11 - IIpoexnun nzonuuuii mupunsl 3TB Ha miockocts (X4=0,73, ckopocTh 00padoTku 15 Mmm/c)
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BriBoabI:

1. JeranbHo paccMOTpEHO BIIUSTHUE
9HEPTeTUYECKNX U CTPYKTYPHBIX (DAKTOPOB Ha
(opmupoBanre 30HB omaBieHus u 3TB mpm
00paboTke Jla3epHBIM  W3JIyYEHHEM  IOPHCTHIX
CIEYCHHBIX MaTepualioB W3 BOCCTAHOBJIEHHOTO
KapOOHHJIBHOTO Kee3a.

2. YcraHoBIEHO, 4TO CTPYKTYpPHO-
9HEpreTH4ecKue MmapaMeTpsl 00padOTKH HETHMHEHHO
BO3JCHCTBYIOT Ha pa3Mepbl OIUIABJIEHHOM 30HBI U
nmpuny 3TB.

3. OtmenbHOE BIUSIHNE IUIOTHOCTH MOIITHOCTH 1
CKOPOCTH 00pabOTKH XOPOIIO COTIACYIOTCS C paHee
MPOBEICHHBIMH HCCIIEIOBAHUSAMH JJISI KOMITAKTHBIX
MaTepuanoB. [TnoTHOCTH MOIIIHOCTH
NPAMOIPONOPLMOHANILHO YBEJINYHUBAECT, @ CKOPOCTh
00paboTKN YMEHBIIAET pa3Mepbl 30HBI OIUIABJICHUS
u 3TB.

4. TlopucTOCTh yBEIMYHBAET pa3Mephbl 30HBI
miaBnenus u 3TB, 4To cBSI3aHO ¢ ee BIUSHUEM Ha
TeIIO(U3NYECKUE XapaKTEPUCTUKH MaTepHajoB, B
YaCTHOCTH, TIOPUCTOCTh CHIKACT KOI(PPHUIIMECHT
TEIIONPOBOIHOCTH M CHOCOOCTBYET KOHIIEHTPAalUu
TEIJIOTHI B HEOOJBIIOM O0BEME OT TOYEYHOTO
HCTOYHHKA.
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BJIMAHUE MUKPO - U HAHOPAZMEPHOI'O AJIMA3HOI'O HAITIOJIHUTEJIA HA ®U3UKO-
MEXAHWYECKHUE CBOMCTBA MOPOIIIKOBOI'O ITPOKATA

Annomayusn. Buinonnen ananus 61UsSHUAL MUKPO- U HAHOPAMEPHO20 AIMA3HO20 HANOJIHUMENs HA U3UKO-
Mexanuieckue C8oUCMEa NOPOUIKOBO20 AIMAZ0CO0ePICAUe20 NPOKAMA. YCmanosneHo cuibHoe pasynpoyHsouee
Oelicmeue HAHOAIMA3HO20 HANOIHUMENA NPU OMHOCUMENbHO MANou yciogHol Kouyewmpayuu K=40% na
ocHosanuu kosp@uyuenma pasynpounenus Ky=2 .19 . Cunvbnoe pasynpounsiowee Oeticmeue HAHOAIMAZHO2O
HanoiHumenst 0OYCI08IEHO €20 pacnpedeieHuem 8 Memailuyeckol cesske. Pacuemuvim cnocobom ycmanognena
npeoenvbHas yCioeHas Konyenmpayus Hanoaimasnozo nanoanumens K=3,96% e npoxame na ocmose nopowka
meou I[IMC-1. [lanwl pexomenoayuu no npumeHeHuio noaukpucmainudeckux aimazoe mapku RDDM 0-0,5.

Kniwouegvle cnoea. nopowikoeas Memaniypeus, aimMazocoo0epicawuti npoxKam, npeoei NpOYHOCMU,
K02 puyuenm pazynpounenus, MUKpOCMPYKmMypa aimazoco0epiucaneco npoKama.
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BBenenue o0pabotkn co cremeHplo oOxatua & =30%,

PasBurne TIPOMBIIIIJIEHHOCTH TpC6yCT NOJIYYUTDh HCOGXOL[I/IMYIO TOJIIUHY TOTOBOI'O

pa3pabOTKH HOBBIX M COBEPIICHCTBOBAHHS paHEe
pa3paboTaHHBIX MaTepUasoB. IocrostHHEO
BO3PaCTalOT TPeOOBAaHUS K OSKCIUIYaTAllMOHHBIM H
TEXHOJIOTHYECKUM XapaKTEPUCTUKAM MaTepPHaOB.
Kommosutsr BO MHOTOM COOTBETCTBYIOT
CIIOKUBIICHCS TCHICHIWHU TOBBIIICHUS TpeOOBaHHMA
K MaTepHalaMm. CsoiicTBa KOMIIO3HUTOB
(hopMupyIOTC TO TPUHIWIYY aIAUTHBHOCTH B
COOTBETCTBHH C JOJSIMH BXOISAIIMX B COCTaB
KOMIIOHEHTOB, TEM CaMbIM obOecmieduBasi TpeOyeMble
CBOICTBA. [IpousBoncTeo KOMITO3ULIUOHHBIX
MaTepHUaioB Ha METAJTHYCCKON MaTpHIle
obecrieynBaeTcs TEXHOJIOTUSIMHU MTOPOIITKOBOM
meramtyprud [ 1-6].

JlanHass ~ paboTa  MOCBSIICHA  U3YYCHHIO
MOPOIIKOBBIX JBYX O0BEMHBIX KOMIIO3UTOB C MHKPO-
Y HaHOpPa3MEpHBIM aJIMa3HbIM HAIOJIHUTENEM. Panee
BBITIOJTHEHBI oOmmmpHEIe, BCECTOPOHHHE
HCCIICTOBaHUS TTOPOIITKOBBIX, JUCTOBBIX,
aOpa3suUBHBIX MaTepHajoB C MHKPOMETPHUCCKIM
aNMa3HBIM HAIIOJIHUTENEM U1 HYXKI DJCKTPOHHOM
MPOMBIIITIEHHOCTH [1-3]. AnMasHble HamoOJHUTENH
00amaroT abpa3uBHOIM CIOCOOHOCTBIO M C YCIIEXOM
MPUMEHSOTCS npu U3rOTOBJICHUU
HHCTPYMEHTAJIBHBIX METAJJIOATIMA3HBIX KOMITO3UITHI
[1-3, 6, 7].

Hanomerpuueckue anMasbl UMEIOT OKpPYTIYIO
(hopMy dYaCTHIl, YTO CYIICCTBEHHO BJIMSCT Ha HX
cBoiicTBa. CHHTETHYECKIEC HaHOpa3MEpHBIC alMa3bl
He 00NamaroT pexymeil cCioCOOHOCTBRIO U SBISIOTCS
TBEpAOM CMAa3KOW, HaJIM4YUEe TBEPIOM CMa3Ku B

IMOPOIIKOBOM JIMCTOBOM a6paSI/IBHOM
aJIMa3ocoiepiKalieM Martepualie IIO3BOJISICT
MOBBICUTL  KAYE€CTBO  pa3[CJICHUA KOMIIOHCHTOB

3HeKTpOHHOI\/'I TCXHUKH, T.C. YMECHBIINUTH KOJIUYECTBO
CKOJIOB M U3HOC MHCTPYMEHTA.
B pabore mnpoBeneHo o0000ImIEHNE BIWSHUS

aJIMa3HOTO HAIIOJTHUTENS MHKPO- u
HAHOPAa3MEPHOCTH  HAa  MPOYHOCTb  JIUCTOBOTO
aJMa30CoJiepKalllero  MaTepuaga Ha  OCHOBE
OJIOBSIHHO-HHUKEIIEBOI OpPOH3BI 1 ME/IH.

MarepuaJjbl 4 000pyaoBaHHe

Anmazocoepixaiye MaTepHaIIBI
W3TOTaBJINBAINCH METOIOM MOPOIIKOBOM
MeTaulyprud  (TmpokaTka  +  clekaHume — +
ymnoTHstomas — mpokatka) [1, 2].  IIpoxatka

HOpOIHKOBOﬁ IMUXTBI OCYIICCTBJIATIACH B IIPOKATHOM
CTaHe JIyO C TOPU3OHTAIBHO PACIOJIIOKCHHBIMH
BankaMu. OOpasiel TOCIEe TPOKATKH  HMMEJH
nmopucTocth ~35% u pasnmunyro TosmuHy. [locie
CIICKaHUsI IPOKATa €ro MOJBEPIrald YEThIPeM IUKIaM
MEXaHO-TEPMHUYECKON obpaboTke c
NPOMENKYTOYHBIMH OT)KUTaMH. Tomuuaa
HECIIEYEHHOT'O  TIOPOLIKOBOIO TpOKaTa BhIOpaHa
TaKuM 00pa3oM, 4TOOBI 1OCIIe MEXaHO-TEPMHUUECKON

anMazocoaeprKaIiero Ipokara.

Ha ocHOBe OJOBSHHO-HUKEIEBOW OpOH3BI
H3TOTaBJIABAINCH MaTEPHabl ¢ MUKPOMETPHUYCCKIM
HATIOJTHUTEIIEM, a Ha OCHOBE IIOPOIIKAa MEIH C
HaHoMmeTpuueckuM. IlluxTa OJOBSHHO-HUMKEIECBOU
OpoH3HI conepxuT 6,5 macc. % onosa u 4,0 macc. %
Hukens. [Ipy COCTaBICHUM MIUXTHI HCIOJIH30BAJIKCH
CJIEAYIOIINE TOPOIIKH:

- mopomok meau [IMC-1, TOCT 4960-2009;

- mopomok Hukens [THK-YT3, TOCT 9722-97,;

- mopomok osiosa [10-1, TOCT 9723-73;

- TOPOMIOK CcHHTeTHdecknx anmaszoB, ['OCT
9206-80;

- TIOPOIIOK TOJHKPUCTAUINIECKAX ajIMa30B,
RDDM 0-0,5.

CMemmrBaHUE IIUXTHI Ha OCHOBE OJIOBSIHHO-
HUKENEBOM  OpOH3BI M MHKPOMETPHYECKOTO
aJIMa3HOI'0 HaIIOJIHUTECIIS IIPpOBOANIIN B
1a00paTOPHOM OAHOYHOM cMecuTele B TeueHue 120
MUHYT. CMCHII/IBaHI/Ie IINXTHI, COCTOHIHeﬁ u3
mopomka Mean [IMC-1 u  HaHOanMa3HOTO
Hanonautenss Mmapku RUDDM 0-0,5, mpoBoawnu B
mwapoBoil MenbHULE B TeueHHe 10 vacoB. YacTuibl
HAaHOAIMAa30B B MIMXTE 3a CYET JIOBOJIBHO
JUTATEIIEHOTO BpaIeHHs paBHOMEPHO
pacmpeneNnsroTcs Mo MOBEPXHOCTH YACTHI[ MTOPOIITKa
I[IMC-1 (pucyHok 1).

B omnblTax BapbUpoOBalid BEIWYMHOM CpenHen
3€pPHUCTOCTH, YCIIOBHOM KOHLEHTpaluel aiMa3HOIo
HAITOJIHUTCIISI U TOJ'IHII/IHOﬁ IMpokaTta TIIOCJIE€ BCCX

IUKJIOB  MEXaHO-TepMHUYECKOH  oOpabotku. B
Tabnuue | TpHBEIEHBI YPOBHH BapbUPOBaHHA
(baxTopamu, a TaKxKe MPOYHOCTH

aIMa30COJEPXKAIIETr0 IMPOKaTa, IPOYHOCTb CBA3KH
MOTyYeHHOH METOJOM IIOPOIIKOBOW METALIYPTUH U
kodpdunmeHT  pasynpouHeHus.  KoaddummeHt
pa3ynpouyHeHHs, NpeACTaBICHHBIH B Tabmume |1,
BBIYHCILSUTH 110 hopMmyIie:

k, =— (1)

e o . - Opeaei MPOYHOCTH METaLTHYECKOM
CBsI3KH (0€3aIMa3HOTO MOPOITKOBOTO POKATA);

O ac - TIPEJIEN MPOYHOCTH AIMa30COAEPHKAIICTO
MOPOIIKOBOTO MPOKATa HA METAJUINYECKON CBSI3KE C
MPE/IEIOM MPOYHOCTH O .

B o0miem cityuae BBeIECHHE HEMETAUTHYECKOTO
HAIOJHUTEIS B METAJIHYECKYIO CBSA3KY MPUBOIUT K
CHIDKCHHMIO IPOYHOCTH MaTepHaga MO CPaBHEHHUIO C
HCXOMHOM MerayuMueckoi cBs3koit  [1, 9-10].
KoadduuueHnt pasynpodHeHUs NPUHAT 32 Mepy
BIMSIHHAS ~alIMa3HOT'O HAIMOJHUTEIS Ha Ipelert
MPOYHOCTH METAJLTHYCCKON CBSI3KH.
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a - paspeterue 50 MkM, O - pazpenieHre 2 MKM.
Pucynok 1 - Canmkn POM muxrsel ¢ konnearpanuei 0,8% nanoanmasos.

Taoauna 1

YpoBHuU BapbupoBaHus (AKTOPAMH B HATYPAJbHOM MacLITa0e H pe3yJibTaThl IKCIIEPHMEHTOB

Cpennsis YcnoBHas Tomm Tpesen Tpesen Kosduuuent
BEJTMYMHA 3epHA | KOHIIEHTDAIHS MHa
o TIPOYHOCTH IPOYHOCTH | pa3ynpOYHEHHS
aIMa3HOTO aIMa3HOTO JIEHTSH, o MIIa o MIla K
ONBITA | popomka, mkM | mopomka K, % MKM o © v
X1 X2 X3 - - y
1 8 50 40 322,6 2,3
2 16 50 40 264.8 2,8
3 8 100 40 239,3 3,1
4 16 100 40 161,8 45
5 8 50 80 449,1 1,6
6 16 50 80 353,0 2,1
735,5
7 8 100 80 246,1 3
8 16 100 80 259,9 2,8
9 12 75 60 2599 2,8
10 12 75 60 274,6 2,7
11 12 75 60 262,8 2,8
12 12 75 60 260,9 2,8
13 0,25 40 600 15,50 22,7
14 0,25 24 600 29,20 352,4 12,1
15 0,25 8 600 1259 2,8

Ipumeuanue: OnbiTel NeNel-12 - cBsi3Ka OJIOBSHHO-HHKeNIeBas Oponsa 6,5 macc. % onosa u 4,0 macc. % HUKEJIS,

OmnbITel NeNel13-15 cBsi3ka - MeIb

B Tabmuue 1 HEeTpyAHO 3aMETHTh, YTO OIIBITHI
1-12 npencraBisoT coOOH TONHBIA (AaKTOPHBIN
SKCrepuMeHT 1o mmany 2% ¢ 4eThpbMs
NapauleJIbHBIMM OIIBITAMH Ha OCHOBHOM YpOBHE. Ne
13-15 mpexncraBnsaioT co0oil 0OXHOMEPHBIE OIBITHI C
U3MEHEHHEM TOJNBKO KOHIEHTPALMU  IIOPOIIKa
RUDDM 0-0,5 B meaHO# MaTpHiie.

Pa3paborka perpeccHOHHON MoJeIH

Hannpie (Tabmuma 1) MOXHO 0000IIMTE C
MOMOILBIO MOTMHOMHUAIBHON KBaAPATHIHON MOJEIH.
[Mocne BBIMONHEHUsST COOTBETCTBYIOIIUX PacyeTOB
HMeeM ypaBHEHHE PErPECCHU:
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y = - 3,409 - 4,684x:+ 0,882x, + 0,199x:2 - 0,0057x,? (2)
Bce koaddunneHTs, BOIIEAINE B YpaBHEHHUE 3HAYCHUS pactpeneneHs OeccrucTeMHO.
perpeccuu, HMMEIOT YPOBEHb 3HAYMMOCTH P, JlucnepcnoHHBIN aHa M3 TOJYYEHHOTO YpaBHEHHS
BBIYMCIIEHHBIA 10 Kputeputo Pumepa, menee 0,05. perpeccud B IENIOM  IIOKa3bIBa€T  YPOBEHb
CKOpPPEKTHPOBAHHBIH KOA(PPHUIUCHT JETePMUHALIIH 3HauumMocth P Menee 0,05.  BelimosHeHHSbIH
mozenn R? = 0,98. 3HaueHHE OCTATKOB MO MOJYJIIO KOMIUIEKCHBIN CTaTUCTUUYECKUI aHanu3
He Oomee 1,452. OcTaTku XOpOIIO OINHUCHIBAIOTCS CBHJETEILCTBYET O MPUTOJHOCTH  IOJYYEHHOM
TEOPETUYECKOU KpUBOH HOPMAaJbHOTO MOJEIH.
pacnpeneneHus laycca. HopwmaineHo- Ha pucynke 2  mpencraBieHa — Kaprta

BEPOSATHOCTHBI TpauK OCTATKOB M OXHIAEMBIX
HOPMAITbHBIX 3HAYCHWH HE WMEET CYIIeCTBEHHBIX
CUCTEMATHUYECKUX OTKJIOHEHUH OT TEOpPETUYECKOMN
npamoit. OcTaTKH W TpelncKa3aHHBIE MOJENbBI0

Cpe;umu BC/IHYHHA 3€pPHA A/IMA3ZHOIO MOPOIIKE. MKM

CPC,'IH)U! BEJIHYHHA 3¢PHA A/IMa3HOIro NopoIka, MEM”

VenoBHas KOHIEHTPALHA alIMa3HOIo 0poInka. %

VenosHas KOHIEHTpPaITHA aIMa3HOro nopomka, %2

CTaHIAPTU3UPOBAHHBIX PdexToB [lapeTo, HarISIIHO
JIEMOHCTPHUpPYIOIIasi  BJIMSHHE  JIMHEHHBIX U
KBaJpaTHYHBIX WICHOB ypaBHEHUWA | Ha 3HAYCHHA
KO3 PHUIHEHTa Pa3yIpOIHCHHS.

24 37607

21,05911 1

18.83198 1

1 17,66217 1

p=.05

I-3HaueHue (ans koad..abc. 3HayeHue)

Pucynok 2 - Kapra Ilapero cranaapTusnpoBaHHbIx 3pdexkToB

ITosryyeHHBIe pe3yabTaThl U 00CYKIEHHE

BiusHue anMasHOTO HANOJIHWUTENS MHKPO- H
HAHOPa3MEPHOCTH Ha KOI((GHUIMEHT pa3ynpOouHEeHUs
HMMeeT CYLIECTBEHHBIE pa3nuuus. Tak pocT cpenHel
BEIMYMHBI 3€pHA MUKPOMETPHYECKOTO aJIMa3HOTO
HamoJHUTEeNs oT 8 10 16 MKM pa3ympouHser
HCXOJHYI0O METAJUIMYECKYI0 CBs3Ky B 2,8..4.5 pasza
npu YCIIOBHOM KOHIICHTPAIUH K=100%.
HanomeTrpuueckuii anMasHbll HalONHUTENb MPHU
ycinoBHOH koHuneHTparmn K=40% pa3ynpounser
UCXOJIHYIO MEJHYIO CBsI3Ky B 22,7 pa3a. Ha pucynke
3 MIOKa3aHO HU3MEHEHUE Ko dunneHTa
pa3ynpovYHEHUs] OT CpeAHEH BENMYHWHBI AIMa3HOTO
MOPOIIKA U €T0 YCJIOBHON KOHIEHTpAIUH.

Takoe cHIBHOE BIMSHHE HAHOPa3MEPHOTO
aIMa3HOTO  HAMOJHHUTENS IO  CPaBHEHHIO C
MHUKPOMETPHUECKUM OOBICHAETCS OTIMYUSAMH X

pacrnpenenenus B METaJUIMYECKOH CBSI3Ke (PUCYHOK
4). MUKpOMETpUYECKHI aaMa3HbIil HAIMOJHUTENh
pacmpenielieH B CBSI3KE PaBHOMEPHO, pa3Mep 3epeH
HaIOJHUTENS COU3MEPUM C pa3MepoM YacTHI]
MOPOIIKAa METANTMIECKOW CBS3KH (PUCYHOK 3, a).
HanomeTtpuueckuit aTMa3HbIN HAIOJIHUTEND
pacnpenensiercs MO TpaHULAM HMCXOJIHBIX YaCTHUIL
MOpOIIKa (arperatHas CTPYKTypa
JUCIIEPCHOYIIPOYHEHHOT'O MaTepuana), YTO
HM30JMpPYEeT YacTHLBl IOPOLIKA METaUIMYECKOM
CBS3KHU BO BpeMs criekaHus [8).

PacueTHIM  METOZOM  MOXKHO  OIIGHUTH
HU30JIMPYIONIee JeHCTBUE HAaHOAJIMa3HOTO
HAITOJIHUTEIISI Ha YacTUIBI MEIHOM METATHYECKOM
CBS3KH, CpaBHUBAs CpEJAHHE pa3Mephl 3epHa
MOpOIIKa MeIu W HaHoanmaszoB. g peamusanuu
pacdera ObUIM TPHUHATHI JOMYHICHHS: YAaCTHIBI B
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TIOPOLIKOBOM cucTemMe HMEIOT HI€aJIbHYIO0 OZIMHAKOBBIE cpeaHue pa3mepsl; YaCTHIIBI
chepudeckyto  ¢GopMy;  YACTHIBI  ITOPOIIKOB, HaHOAJIMa3HOI'0 HaIIOJIHUTEIIA paBHOMEPHO
BXOOAIINX B CMECh, HMECIOT COOTBETCTBYIOIIHUE pactpeacigrOTCs 10 IMOBEPXHOCTU YaCTHUIL] MEIN.

100

90

80

YeoBHasA KOHLEHTPALHA alIMa3HOTO ropouika, %
h
o

B 6 8 10 12

CPCJIH}UI BEIIMYHHA 3€PHA aIMa3sHOTI'O IMOPOMIKA. MKM

Pucynok 3 - 3aBucumMocThb k03 (punueHTa pasynpoYHeHHus 0T YCJIOBHONH KOHUEHTPAUMH U cpeaHeii
BeJIMYMHBI 3¢PHA aJIMA3HOI0 MIOPOLIKA.

a - K=100%; 6 - K=10%
Pucynok 4 - MuUKpoCTpyKTYypa ajiMa30co/epKaliero MaTepuaia ¢ MUKpOMeTpHYeCKnM (a) U
HaHOMeTpHYecKHuM (0) aJJMa3HBIM HANOJHUTEIeM
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SJIF (Morocco) = 2.031

CootBercTBeHHO wacTuia meau - map d=100
MKM, YacTHI[a HAHOAIIMA3HOTO HAIMOJHHUTENS - IIap
d=0,25 mxm. KonuuecTBO HaHOpa3MEPHBIX YACTHII

rae Dey - cpennuit quaMeTp 4acTHIl TIOPOIIKa MEJH,
MKM;

Dra. - cpemHuii mTuaMeTp YacTHIl aJIMa3HOTO
MOPOILIKA, MKM.

IloacraBuB cpenHuil AMaMETP YaCTULl IOPOLIKA
MeIX W HAHOAJNMa30B, IIOJlydacM 3HAYCHUE
N=640000, T.e. Ha OXHY YACTHIHI ITOPOIIKA MEIU
npuxoauthkes 640000 yacTul MOpoIIKa HAHOAIMAa30B

aIMa3HOTO HATOJIHUTEIS, TOKPBHIBAIOIINE YaCTHILY
MeIM PaBHOMEPHO B OIHMH CJIOM, MOXKHO PacCUMTATh
mo hopmyie:

®)

ycrmoBusax mpu  N=640000 BO Bpems CICKaHHS
o0pa3oBaHHEe  METAUIMYCCKOH  CBSI3U  MEXKIY
YaCTHIIAMHU TIOPOIIKA MEAW Pa3JeNeHHBIX CIIOEM
HaHoanMa3oB  rToimmmHOoM  h=2-0,25=0,5 MkMm
MaJIOBEPOSITHO.

Paccunraem o0BeMHOE MIPOIIEHTHOE
COJIepKaHHEe HAHOAJIMAa30B B MEIHOW CBS3KE MpH
COOTHOIICHWH YACTHUII MeAHM ¥ HaHOaMa3HOTO
nopomika 1:640000:

—0,99% “)

kounentpaimo Kp (K=100% cootsercTByeT 25 00.
%) B COOTBETCTBHUH C MPOIMOPIIUEH:

—3,96% )

Opd  PaBHOMEPHOM  OJHOCIONHOM  MOKPBITHH
YacTHIBI MEAUM HaHOaIMa3aMHu. B HIeanbHBIX
640000- D; , -100%
06 %H A = — HA =
D2, +640000- D ,
O6bemHoOe cojiepKaHue HaHOAJIMa3HOTO
MOPOIIKAa  MOXXHO  TIEPEBECTH B  YCJIOBHYIO
K _ 00%H.4-100%
p=
25%
O6bemHoOe cojiepKaHue HaHOAJIMa3HOTO

TMOpOIIKa TaKKE€ MOKHO IEPEBECTHU B MACCOBOC:

06.%H A.- p,, , 100%

macc%H.A. =

= 0,39% (6)

00.%H A.- p,, , +(100-06.%H.A.)- pe,

rae Dey - cpenHuit quaMeTp 9acTHIl TIOPOIIKa MEJH,
MKM;

Dua. - cpemHuit nuameTp 4acTHIl aJMa3HOTO
MOPOIIKA, MKM.

B  Tabmmume 2 mpuBedEHBl  JIaHHBIC,
CBSI3BIBAIOIINE YCIOBHYO KOHLIEHTPAIHIO
HaHOQJIMA3HOTO  HATOJHUTENS B  IOPOIIKOBOM

NpOKaTe HAa OCHOBE MEJM, PAaCUETHYIO YCIOBHYIO
KOHLIEHTpPAIMIO, TpH  KOTOpod  oOpa3oBaHHE
METAUIMYECKOW CBSI3M NPU  CIEKAaHWH  MEXIY
JyacTuiaMyu MEAHOI0 IOpolIKa MaJIOBEPOATHO, H
npenes NPOYHOCTH.

Taoauna 2

YcaoBHast KOHIECHTPAIUA HAHOAJIMA3ZHOTO0 HAINOJHUTEJIS M MPEeae IPOYHOCTH IPpoKaTa

YcaoBHas KOHUEHTpaUus PacueTrHas koHUEHTpaLMs K/Kp IIpenen npodHOCTH MpoKarta ¢
HaHOAJIMa3HOTO HaHOAJIMa3HOTO HaHOAJIMa3HbEIM HAIIOJIHUTEJIEM 03,
nanojgautenst K, % HanonauTeas Kp, % MlIla
8 2,020 125,9
24 3,96 6,061 29,20
40 10,10 15,50
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Otnomenne K/Kp (Tabnuma 2) xapakTepusyer
CTEIeHb M30JLLMU YacTUIl MEIH, PaclpeAeICHHBIM
[0 MOBEPXHOCTH HAHOAJIMa3HBIM HAIlOJHHUTEIEM, C
POCTOM  OTHOUIEHHs CTENeHb H30JHMPOBAHHOCTH
MOBBIIIAETCS, @ NPOYHOCTh IPOKATa CYIIECTBEHHO
CHIKAETCS.

Cyns mno 3nHauenusiMm K/Kp (Tabmuma 2)
MeTaJuIM4ecKkasi  CBsi3b B IIpoKare  Bcex
paccMaTpHUBaeMbIX YCIIOBHBIX KOHIICHTPALMH

00pa3oBbIBaTECS HE NoKHA. OgHAaKo kKoddduimert
pasynpovYHEeHUs, TOIy4YeHHBIH B ombeite Nel5
(tabmuma 1) comsmepum ¢ Ko3ddummerTom
pasynpodYHEHHs NPH HWCIONB30BAHUHM AJIMa3HOTO
HANOJIHUTENS] ~ MHKPOMETPHYECKOTO  pa3sMmepa C
ycioBHO# kKoHneHTparu K=100%.

OueBugHO, B  @polecce  YIUIOTHSIOMICH
MPOKAaTKH HPOUCXOJTUT C/IBUT MOKPBITBIX
HAHOAJIMAa3HBIM  HAIOJIHUTEJEM  4YacTHI  MEIH
OTHOCHUTEJIBHO JAPYr Jpyra, 4YTO MpPUBOJUT K
HapyIICHUIO LEJIOCTHOCTH CJIOS HaHOAIMa3oB Yy
COCEeTHUX YacTHIl MEIH U 00pa30BaHMIO B IpOIECCe
OTXKHT'a METAJUINIECKON CBA3H.

Taxke cmemyer  y4WTBHIBATH  JOMYIICHHS,
cnenannele npu pacdere Kp. YacTuisl mopoka Menu
Mo cBoeil ¢opMe CYIIECTBEHHO OTJIMYAIOTCA OT
UeaNbHOM  CepHUYecKoi, TPH  CMELIMBaHHH,
BO3MOXXHO, HE  JIOCTUTHYTb  PaBHOMEPHOCTH
MOKPBITHS YaCTHUIl MM HaHOAIMa3aMU U MOKPBITHS
BCEX BXOJAIIMX B IOPOIIKOBYIO CHUCTEMY 4YaCTHIL
MeJu.

Jns cpaBHeHMs o Gopmysam 3-5 paccuuraem
YCIIOBHYIO KOHIIEHTPALHIO Kp TSt
MHUKPOMETPHUYECKOTO AJIMa3HOTO HAIOJIHHUTENS C
d=16 mxm, umeeMm Kp=156%, T.e. otHomenune K/Kp B
ompiTax Nel-12  (tabmmma 1) wmenee 1 wu
MaKCHMaJIbHOE 3HaYCHHE ko3 punmenra
pazynpouneHus cocraBisier Kk, = 4,5 (ombiT Ned).
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Introduction

The tool of the second order is the tool for
manufacturing of the other tool.

The complex and accuracy surfaces of the
technological tooling, such as injection mold [1], it is
advisable to perform by the special tool for the
physical-technical processing. On the working part of
the tool electrode [2] it is performed a contoured
surface identical by the contour of the machined
surface of the workpiece. In dependence on the
material of the workpiece the tool electrode can be
manufactured from the graphite carbon, the copper,
the aluminum alloys, the cast iron, the brass, and also

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2017.02.46.28

extruded alloy of the copper and the tungsten. The
tools electrodes are manufactured on the milling
machines or in the case of machining of the hard
alloy on the electrical discharge machines.

The stages of designing and subsequent
manufacturing of the tools electrodes of the complex
configuration are implemented with using of the
modern computer-aided design of the technological
processes by machining and the automated
technological equipment.

Let us consider the each stage in more detail.
The drawing which offered to manufacturing of the
tool electrode is presented in Fig. 1.

= ST
1°46 1 A-A °
Lb 1

By outer contour

By internal contour

200,
il

1. The electric-spark gap of 0.2 mm to obtain
by machining.

2. * The reference dimension.

3. The unspecified dimensions to perform
according to the mathematical model.

The technical requirements on the
manufacturing
of the tool electrode:

As material of the workpiece for the
manufacturing of the tool electrode it was used the
copper mark M1 (GOST 5638-75) [3].

Figure 1 — The drawing of the tool electrode.

Designing of the tool

The movable die half is part of the mold for the
injection molding of the range of parts. 3D solid
model of the part is presented in Fig. 2.
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Figure 2 — Three-dimensional model of the part mold ""Movable die half*'.

On the working surface die half it is required to
manufacture one of the cavities for casting of the part
"Comb". The configuration of the cavity is presented
in Fig. 3. Due to the high technical requirements to
machining accuracy, part geometry and the physical-
mechanical properties of the material, machining of
the workpiece it is advisable to perform on the
machine with the computer numerical control (CNC).
Straight angles in the grooves and the narrow
grooves with a width of about 1 mm were detected

when the detailed examination of the machined
surfaces, to perform which is not possible on a CNC
milling machine, as in them will remain the radius
from the cutting tool. In such situations it is
performed electrical discharge machining, which
consists in the changing of the form, the dimensions,
roughness and the properties of surface of the
conductive workpiece under the action of electrical
discharges occurring between the workpiece and the
tool electrode [4].

Figure 3 — The configuration of the mold cavity for casting of the part ""Comb"".

The tool of the second order was designed in
the software product Pro/ENGINEER [5] in the
section "Manufacturing Mold Cavity" (Fig. 4). In this
section we can design the three-dimensional model

of the electrode by filling a solid body the necessary
surfaces in the machined cavity of the movable die
half.
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Figure 4 — The choice of the section ""Manufacturing Mold Cavity" in the software environment
Pro/ENGINEER to the creation of the model of the electrode.

First need to draw the contour of the cavity to
the overall dimensions, indicated on the working
drawing part of the mold. After this need to fill the
cavity by solid body, the working departure to extend
and the parts cut off which don't require of the
electrical discharge machining. In the created three-

b)

dimensional solid model of the tool electrode has
remained one difficult-to-cut place that is designed in
the section for machining electric discharge cutting at
last. The stages of the creation 3D model of the tool
electrode are presented in Fig. 5.

Figure 5 — The creation of the three-dimensional model of the tool electrode: a — a drawing of contour of the
electrode; b — a filling of the solid body of surfaces of the cavity; ¢ — a general view of the three-dimensional
solid model of the electrode.
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The simulation of the machining process of
the tool

In the section "NC Manufacturing Part" was
performed the simulation of the machining process of
the tool electrode, the technological machining steps
and the compilation of the numerical control (NC)
program for the CNC milling machine.

One of the stages of simulation is the
assignment of a reference point of coordinate system
of the machine and the dimensions of the workpiece.
In this case the dimensions of the workpiece will be
equal to the overall dimensions of the model of the
electrode. The compliance of the dimensions is
provided by grinding of the workpiece with six sides
(the dimensions on the working drawing).

The reference point of coordinate system of the
CNC milling machine [6] is assigned. This point will
be zero machining. X and Y coordinates are assigned
in the geometric center of the workpiece, Z — on the
top surface of the workpiece.

Machining of the tool electrode is comprised
from six machining steps:

1. Pre-machining by the end mill.

2. Finish machining by the end mill.

3. Machining of the base planes for binding on
the CNC electric discharge machine.

4. Finish machining of the unmachined places
by the end mill.

5. Finish machining of the pocket with a fillet
by the spherical milling cutter.

6. Drilling of the hole for entry of wire with a
diameter of 2.5 mm.

The each cutting tool is given a serial number in
the tool selection chart.

The end mill with a diameter of 8 mm and a
length of 100 mm was selected to perform
preliminary removal of volume of the material with
allowance on the further finish machining. The
machining options: the movements of the cutting
tools, the cutting parameters, the settings of the
machine spindle, supply and withdrawal of the tools
were set. The following parameters of feed of the
cutting tool were set for the first machining step: cut
feed — 700 mm/min, free feed — 4000 mm/min,
retract feed — 4000 mm/min, plunge feed — 50
mm/min, arc feed control — tool center.

The simulation of pre-machining of the
workpiece is presented in Fig. 6.

a)

b)

Figure 6 — The simulation of pre-machining of the workpiece: a — the setting of the amount of removed
material; b — the trajectory of the cutting tool for the first machining step.

The volume of the material given of diameter of
the cutting tool and the existing allowances was set.
The program in the automatically mode calculates

the optimal trajectory of the cutting tool in a
specified volume.

To perform of finish machining it was selected
the end mill with a diameter of 4 mm and a length of
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100 mm. The simulation of finish machining of the workpiece is presented in Fig. 7.
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Figure 7 — The trajectory of the cutting tool for finish machining of the workpiece.

The volume of milling from pre-machining with
the movement of the cutting tool only on profile of

To perform of machining of the base planes it is
the part was used.

used the cutting tool from the previous machining
step. The simulation of machining of the base planes
of the workpiece is presented in Fig. 8.

b)

Figure 8 — The simulation of machining of the base surfaces: a — a choice of profile of the model; b — the
trajectory of the cutting tool for the third machining step.

The profile of the model of the electrode by

depth of 5 mm is selected. The program calculates
the line-by-line movement of the end mill on the
profile with the smooth entry and outlet of the cutting
tool by the radius.

After the finish machining step of the end mill
with a diameter of 4 mm remains allowance in places

ISPC Technology and science,

where the inner radius less than 2 mm. In this case a
separated machining step is created. To perform of
machining of the unmachined places of the
workpiece (machining of smaller radiuses and
narrow grooves) was selected the end mill with a
diameter of 2 mm and a length of 100 mm. The
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Volumes were created

simulation of machining of the unmachined places of
the workpiece is presented in Fig. 9.

in the unmachined

surfaces of the workpiece. The program calculates

the optimal trajectory of the cutting tool with the

ramping at an angle.

a)

b)

c)

/'

Figure 9 — The simulation of machining of the unmachined surfaces of the workpiece: a — allocation of the
allowance for designing of a separate machining step; b — the creation of volumes in the unmachined
surfaces; ¢ — the trajectory of the cutting tool for the fourth machining step.

The spherical surface was machined by the
spherical milling cutter with a diameter of 4 mm, a
radius of 2 mm and a length of 100 mm. After
selecting of the machined surface on the workpiece,
the program calculates the optimal trajectory of the
cutting tool with the ramping at an angle. The
simulation of machining of the spherical surface is
presented in Fig. 10.

Drilling of the hole was carried out by the drill
with a diameter of 2.5 mm and a length of 100 mm.
In the center of the window where it is necessary to
drill the hole, was hold the axis AA_1. For drilling it
is necessary to select the axis and the depth of
machining through the entire part to indicate. The

simulation of drilling of the through hole is presented
in Fig. 11.

The trajectory of the cutting tool with the
periodic output of the chip calculates by the program.

After the calculation of all machining steps, and
the ordering them in accordance with the
technological process of machining of the workpiece
NC program is generated. NC program is displayed
on the CNC milling machine by model 400 V [7]
with the machine control panel SIEMENS
SINUMERIK 802D sl [8] (Sterlitamak plant). For
this a shared assembly of the subprogrammes is
created and the machine identifier UNCXO01.P12 is
selected (Fig. 12).
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Figure 10 — The simulation of machining of a spherical surface: a — a choice of the machined surface; b — the
trajectory of the cutting tool for the fifth machining step.

a)

b)

Figure 11 — The simulation of drilling hole in the workpiece: a — holding of the axis in the center of the
workpiece; b — a choice the axis and the depth of drilling for execution of the sixth machining step.
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Figure 12 — The trajectories of the cutting tools for machining of the tool electrode and the selection of the
machine identifier.
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Figure 13 — Machining of the tool electrode on the CNC milling machine: a — a setting of the workpiece in the
vise; b — an orientation (binding) of the workpiece by the coordinate axes X and Y by using a measuring
probe; ¢ — a cycle of pre-machining of the workpiece by the end mill; d — machined surfaces of the workpiece
after the second and the third machining steps; e — a spherical milling cutter for execution of the fourth
machining step; f — machined surfaces of the workpiece after the fourth machining step; g — machined
surfaces of the workpiece after the fifth machining step; h — machined surfaces of the workpiece after the
sixth machining step.
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Machining of the workpiece on the CNC
milling machine

The sequence of machining of the workpiece on
the technological equipment is presented in Fig. 13.

According to the technological process, the
fixing of the workpiece on the machine was carried
out in a vice. The jaws vice on the CNC milling
machine were oriented along the X-axis. It was
necessary to orient of the workpiece, thus to bind it
in the coordinates of the CNC machine. The
geometric center of the workpiece and its top plane
are by the frame of reference in the NC program. As
a tool for orientation of the workpiece by the
coordinate axes X and Y it was used measuring
probe with the light and the sound indicators. The
orientation of the workpiece along the X-axis was
performed in the following sequence:

1. The movement of probe to the side surface of
workpiece until the indication of touching.

2. Equating of coordinate of the workpiece
towards zero.

3. The movement in the opposite direction of
the workpiece and carrying out of the procedure of
touching in accordance with items 1 and 2.

4. The division of value of the obtained
coordinate (X-axis) into two for the movement of the
zero coordinate of machine in the center of the
workpiece.

The process of the orientation of the workpiece
on the Y-axis executes similarly.

The orientation of the workpiece on the Z-axis
is performed by the binding of the cutting tools. It is
necessary to set in the chucks all cutting tools and to
set them in the tool bank of the CNC milling
machine in accordance with the tool selection chart
(1, 2, 3, 4 and 5). Binding of the cutting tool is
performed by means of the end measure by thickness
of 3 mm. The end measure is set between the cutting
tool and the top plane of the workpiece. The
movement of the cutting tool along the Z-axis is
performed before the touching its face cutting edges
of the end measure. This sequence of the actions is
performed for each cutting tool.

The machining cycle of the workpiece on the
CNC milling machine is performed when NC
program starts up of in menu of the program.

Conclusion

The control of the technological process of
designing of the complex to configuration of the
cutting tools and technological tooling allows to
manufacture parts of high accuracy. In accordance
with the presented sequence of designing stages in
the software environment Pro/ENGINEER and
machining of the workpiece on the CNC machine the
labor intensity of the actions at observance the
technical requirements on the manufacturing of
finished products reduces.

The part "Comb" which was manufactured by
the casting method is presented in Fig. 14.

Figure 14 — The part "Comb™".
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®UJIOCOPCKHUM B3I HA COLIMOKYJIbTYPHBIE UCTOKUA HHCTUTY LIUAJIAZALIANA
UHTEJUIEKTYAJBHOMU COBCTBEHHOCTH

Annomayusn: AKmyanpHoCcmb UCCLEO08AHUSL UCTIOPUUECKU CTIONCUBUIUXCSL COYUANLHBIX U KYJIbMYPHBIX KOPHEU
UHMELNIEKMYANIbHOU  COOCMEEHHOCMU KAK 0C00020 SIGIeHUsl, a4 MAKdCe UCMOPUU CMAHOBNIEHUSL MEXAHUIMA
nPAsosol OXpAaHbl UHMENIEKMYANbHOU COOCMBEHHOCU, ONPedeNsiemcs HeobX0O0UMOCHbIO NPOCLeOums me
KOuesble coObIMuUsl, ¢ KOMOPbIMU CES3aH NPOYECC MpPAaHCHOPpMAayuu pasiudhblx UHMELIeKMYAIbHO-NPABOGbIX
OMHOUWEHUL 8 eOUHDIL CAMOCMOAMENbHBIU COYUATLHBIU uHcmumym. Omeemums Ha 60NPOC — NOUeMy COOCMEEHHO
Yel06euecKas YUSUIU3AYUSL NPUULIA K OCO3HAHUIO He0OXO0OUMOCMU NpABosoll OXPAHbl UHMELIEKMYAIbHOU
cobcmeeHHoCmU, M.e. KAKue OYXOBHO-KYIbMYypHble U COYUAIbHO-IKOHOMUYECKUEe NPeOnoCuLIKU nobyounu
uen06euecmeo K ynopsooueHUio Imux cneyupuueckux omHouwenut? — oyoem o3Hauamo npubudiCeHue K omeemy,
nowemy Jice HblHe BO3HUKAem MHONCeCm80 NpOmueopeyull 6 cpepe UCNONb308aHUS UHMELICKMYANbHbIX
NPOOYKMO8, a4 MAKA’CE 8 Chepax oXpanvl U 3auumol NPas, CEI3AHHLIX C pearu3ayueli UHMeIIEeKMyaibHO -NPABOGbIX
omHowenull. AHATU3 COYUOKYIbMYPHO2O 2€HE3UCA UHMENIEKMYAIbHOU COOCMBEHHOCMU (Mm.e. M020 MACCUsd
PA3MUYHBIX  UCTOPUYECKUX — OCHOBAHULL  NPOUCXOINCOCHUsL U IONIOYUU  (DEHOMEHA — UHMEIEKMYANIbHOU
cobcmeennocmu) 0acm Jyvuiee NOHUMAHUE NPUPOObl COBPEMEHHO20 KOHYENma COYUAIbHO20 UHCHUMYma
UHMENNEKMY ANIbHOU COOCMEEHHOCIU (U €20 OCHOBHBIX COYUATILHBIX (DYHKYULL).

Knrouesvte cnosa: unmeniekmyanvhas co6CmeeHHOCMb, 00UWecmeo, COYUAbHBIL UHCIUMYM.

Introduction TOMY, Kak TOCYJAapCTBO M IIPaBO BO3HHKAIOT Ha

W3BecTHbII HaM CEroaHs KOHIIENT OTIpeNIeNIEHHON CTYNEeHH OOIIeCTBEHHOH 3peocTH,
WHTEJJIEKTYalIbHOW COOCTBEHHOCTH — 3TO MPOIYKT Tak 1 (PEHOMEH WHTEJIEKTyaJlbHOW COOCTBEHHOCTH
JUINTENTLHOW ~ COIMAIbHON  3Bomonuu.  [logoOHO HeKOrjja BBIIEIWICS M3 CHCTEMbl OTHOIICHUH
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ISRA (India)
ISI (Dubai, UAE)
GIF (Australia)

Impact Factor:

= 1.344
0.829
0.564
JIF =1.500

SJIF (Morocco) = 2.031

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

COOCTBEHHOCTH W TIOCTETIEHHO OQOpPMHICS B
cnenn(UIecKUi COIUANBHBIA HHCTUTYT, 0OpeTs
M3BECTHBIE HaM ouepTaHus. Ho Kak ke 3To
npoucxoquiao? U KakoBbl OCHOBHBIE INPUYHHBI U
3aKOHOMEPHOCTH  IIPOLECCa  UHCHMUMYYUATU3AYUU
(T.e. mpeoOpa3oBaHus U3 SBJICHUS B OOIICCTBCHHBIH
UHCTUTYT) AN JAaHHOTO BHJAa COOCTBEHHOCTH?
Hakonen, kakue QYHKIUM TPUCYIIHM WHCTUTYTY
MHTEJUIEKTYyalbHOH  COOCTBEHHOCTH, T.€. KakKue
TJIaBHBIC 33Ja4dl OH BBIMONHACT B )KU3HHU conmyMa?
[TormpoOyem OTBETHTH Ha BCE 3TH BOIPOCH B JAHHOM
UCCIEZOBaHNN (KOTOpPOE BBIMOJHIETCS B paMKax
JIOKTOPCKO JuccepTanuy, MHOCBAIIEHHOMN
CONMANBHO-QMIOCOPCKAM ~ acleKTaM  HWHCTHTYTa
MHTEJUIEKTYaIbHONH COOCTBEHHOCTH).

Materials and Methods

dunocodekre TPEANOCHUTKH  (HOPMUPOBAHUS
HUHTEJUICKTYaJbHOH COOCTBEHHOCTH KAK sGACHUS.
CKJIa[bIBAIOTCSl HA 3ape  3amaJHOEBPONEHCKOMN
UBIIIN3AIMA B TIEPHOJ aHTHYHOCTH, KOTnIa ObLia
OCyIIeCTBIICHa pedIeKCHsl HAKOIICHHOTO 3HAHUS H
BO3MOXKHBIX CII0OCOOOB ero Obrtws. M3BecTHO, dTO
emé B IV Beke mo H.3. IImaror cdopmymnmpoBar
KOHIICTIIINIO, B KOTOPOH OOOCHOBANl —pa3iudue
MaTepHaIbHOTO Mupa (Mmpa Belei) u
HemaTepuaiabHoro (mupa uneit). Cormacuo I[lnatony,
«ACTUHHOE  OBITHE — 3TO  yMOIIOCTHIaeMbIC
OectenecHble UAECH», JaHHbIE JK€ OINYIICHHUIO
SMIIUPUYECKUE TENa, BEIIN U SIBIECHUS — HE UCTUHHBI,
MOCKOJIbKY BOOOIIC OTHOCATCS HE K «OBITHIO», a K
YEeMYy-TO MOJIBUIKHOMY, K «CTaHOBICHHIO» [1].

YnomsHyTass KOHUENLMsS, €CTECTBEHHO, HE
mpejroiaraga  Kakoro-Tubo  WHAWBHIYAIEHOTO
mpaBa COOCTBCHHOCTH HA WACH — IOCKOJBKY HICH
MICPBUYHEI, OHH TPHHAIIC)KAT BCEM (2 MOXKET, BCE
HaXOISATCS B WX BIIACTH) B OJMHAKOBOH CTEIICHH.
[TosToMy B paMkax IJIATOHOBCKOW KOHLIEMIIUH, TJ€
uzest (9UA0C) Kak TakoBasi HE MOXKET MPUHAJIEKATh
OJIHOMY YENIOBEKY, TOBOPUTh O HAJIWYHH KAKUX-TO
CYIIECTBEHHBIX  MPU3HAKOB  HHTEJUIEKTYaJIbHOM
COOCTBEHHOCTH HE MMEET CMbICIa. BO3HHUKHOBEHUE
9TOW MPOOJEMATUKH OTHOCHTCA K Oojiee TO3IHEMY
nepuomay.

A BOT mMOHATHE TOHOpapa Kak (OPMBI OILIATHI
TBOPYECKOTO Tpyda (HampuMmep, 3a HW3BasHUC W3
MpaMopa) OBIIM HM3BECTHBI €II€ PUMCKOMY MpaBy.
OmHako B IEIOM HOPUANYECKOMY O(POPMIICHHIO
SKOHOMHUYECKOW CTOPOHBI TBOPYECTBA JIOJTOE BpEMS
HE TIPUIABAJIOCh OCOOOT0 3HAYeHWs, TaK Kak
BO3MOXHOCTh TOPrOBaTh pe3ylbTaTaMu
WHTEJUIEKTYaJIbHOM,  TBOPUECKOM  JeATEIbHOCTH
BO3HMKJIA CpaBHUTENbHO TO3mHO. Jlo  3TOro
MPOIYKIMSI TBOPYECTBA PACHpPOCTPAHSTIACH «BHE
pBIHKa», HE SBJSLSICH MPEIMETOM SKOHOMHUYECKOTO
000poTa, B OTIMYWE, HANIPUMEpP, OT arpapHOW HIIH
pemecieHHod mpoxykuuu. Cramo  OBITh, caMo
HaJIMYUE TAKOIo SBJIEHUS, KaK «rOHOpap», €€ He
MO3BOJIIET TOBOPUTH O CTAHOBJICHUM UHCIMUMYMA

MHTEIJIEKTYyalbHOH COOCTBEHHOCTH, IIOCKOJNBKY Ha
TOT MOMEHT HE ObUIM emé CO3JaHbl HaJUIe)KaIlnue

3aKOHOIATCIbHBIC TIPEATIOCBIIKH JUIA €ro
(byHKIlI/IOHI/IpOBaHI/Iﬂ, a CYHICCTBOBABIIMC TOrjaa
OKOHOMHYCCKHEC MpEANOChIIIKA HaXO0JUJINCh B

324aTOYHOM COCTOSTHUH [2].
B smoxy, mOpeAniecTBOBaBIIYIO H300PETCHHUIO
meyatHoro mpecca (C MOJABHKHBIMU JIUTEPAMH)

W. T'yrenbeprom oxono 1440 roga, moJoXeHHE
NPOU3BECHUHA  TBOPYECKOTO  Tpyna, Hambolee
BEPOSITHO, PETYIHPOBAJIOCH IIPABOM  «BEIIHOI»

COOCTBEHHOCTH. ABTOp TPOW3BENCHHUSA (PYKOIHCH,
CKYJBIITYPBl, KapTHHBI) SBISUICS COOCTBEHHHKOM
3TOTO MaTepUalbHOTO 00BEKTa U MOT IEepeaTh WIIH
nmpojxatk ero apyromy Jjuny. Ilpu stom dopmbl
BOCIIPOU3BOJCTBA HMHTEIIEKTYAJIBHOTO MOTEHIMANa
ob1ecTBa 0a3UpOBAINCh B OCHOBHOM Ha CHUCTEME
MEIIEHaTCTBa — TBOPYECKUX JIIOJIeil cyOcuanpoBaiu
MIPABUTEIIH, TyXOBEHCTBO, HHBIEC BIUATEIbHBIC JIIOAU
CBOET'O BPEMEHHU.

ITo wmepe pocra BausHHA OypXKyasuum H
Pa3BUTHsI PIHOYHBIX OTHOLIEHWH, aBTOPHI HAYMHAIOT
Oosiee aKTHBHBIH TIOMCK CIOCOOOB  ITOJIYYEHHS
BO3ZHArpaKACHUS 3a CBOE TBOPYECTBO: CHCTEMA
CPEIHEBEKOBBIX «IIPUBHIIETUI MOCTENEHHO
CMEHSETCSl 3aKOHAMHM, NMPH3HAIOIUMH 33 aBTOpaMH
IpaBo Ha MOHOTIOJIbHOE HCTIONB30BaHHE
MIPUHAAJISKAIIUX UM MPOU3BEICHUNA U TEXHUYECKUX
HOBHHOK B TE€UEHHE YCTaHOBJIEHHOIO Cpoka. Takoe
«mpaBo» n3o0peraresneil ObIJIO BIEPBBIE YIOMSHYTO
B  Benenmanckoii  pecnyOimke, B TEKCTe
Beneunanckoro Ilatentnoro Cratyra ot 19 mapra
1474 roma — Venetian Statute on Industrial Brevets —
B KOTOPOM YK€ MPHU3HABAIUCh HUX «MOPAJIBHOE
IIPaBO» u HCKIIOUYUTENIBHOE IPaBo Ha
WCTIONIb30BAaHME CBOETO HW300pETEeHHs B TEUYEHHE
OTrPaHUYEHHOTO IEepHOAa BpPEeMEHH. A MepBbIl U3
U3BECTHBIX E€BPONEWCKON HCTOPUH MAaTeHT ObLI
BbIaH emé paneine: B 1421 rogy Benukuit
apxutekTop U ckyiubntop ®. bpyHennecku, Oymyqn
00ECIIOKOCHHBIM ~KpaifHe MeUIEHHOH MOrpy3Koi
MPaMOpPHBIX IIUT [T CBOEH MacTepCKOH, MpUIyMal
M yCTAaHOBWI Ha Oape  YHHUKaJbHBIH IO
KOHCTPYKIIMU TIOBOPOTHBIA KOpaOEIbHBIN KpaH. JTO
MO3BOJIMJIO 3HAYUTEIBHO YCKOPHTh TaKENlaXKHbIE
pabotsl. [lo mHMIMAaTHBE HM300peTaTens B TOM JKe
roy TOpOACKOM ympaBoil @iopeHUHH Ha UM
@. bpynemtecku ObUT BbIIAaH MaTeHT (OT JjaT. patens
— OTKpPBITBIN, SCHBIH, OYEBHAHBIN), KOTOPHBII
YIOCTOBEPHJI aBTOPCTBO M 3aKPEIIJI NPHUBIJICTHH.
ADPXUTEKTOp OKa3ajCsl BeChbMa IPO3OPIHB, MOTOMY
YTO BCKOpE TepPMaHCKHH TOproBuii coro3 (I'aH3a)
KYIIJI Y HETO TIEPBYIO JINIICH3UIO Ha MCIIOIBb30BaHHe
aToro wu3obOpereHus. Yepe3 moinBeka ObBUT W3JaH

panee ynomsHyThli Beneumanckuit Crartyt [3].
OpHako MOJTHOLIEHHOE 3aKOHOJATEIbHOE
BOIUIOLIEHHE HJAEA 3aIlUThl HUHTEJIEKTYalbHOU

COOCTBEHHOCTH IIOJIy4HJIa HECKOJIBKO BEKOB CIYCTS
yxke B CeBepHoii EBpore.
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L JIF =1.500 | SJIF (Morocco) =2.031 |
IlepBpie  3akoHBI 00  HMHTEIDICKTYyaJIbHOU CBOMMM JTaJICKO HE COBIAJAIONIMMH HHTCPECaMH,
COOCTBEHHOCTH MOSBHJIMNCE B AHIIIMH TOJIBKO ITOCIIE 4) YCIIO)KHEHUE COIIMATIBHO-3KOHOMHUYCCKHUX
pacnpocTpaHCHHUSA KHU20ne4amaHus. 3TOT OTHOIIEHUI B TBOPUYECKOM, HHTEIIIEKTYaJIbHOU cpenie
MeXaHUYEeCKUN nponecc KapAWHAJIbHO  ITOBBICHUIT l'[OTpeGOBaJ'IO COOTBETCTBYIOIIETO HOPUANUYCCKOTO
HUHTCHCUBHOCTH I/IH(l)OpMaIlI/IOHHOFO O6MeHa, B peryjampoBaHus, BBI3BAJIO K JKU3HU HOBBIC
MCPBYIO OUYCPCb, — TUPAKHUPYCMOCTD JIMTCPATYPHBIX HOPUANICCKUEC TPUHIUIIBI, MCXaHHU3MBI, u
U HUHBIX MNUCBMCHHBIX HpOI/I3Be,Z[eHI/II>'I. Texunonorusa C(i)OpMI/IpOBaHO HOBBIC IpaBOBbIC UHCTUTYThbI;
KHUT'OIIeuYaTaHUus BbI3BaJia K JKU3HU OCO6LIe 5) NU3MCHCHUC IMpaBOBOT'O craryca TBOPYCCKUX
HpO(l)eCCI/II/I — II€YaTHUKOB W KHHUTI'OTOPIOBICB, HWHTECIUICKTYAJIOB, TIEPEOCMBICIICHNE MU CBOHUX
HasbIBacMBIX B AHDIMH «Stationers»y (Toprosirst BO3MOXHOCTEH, CBOEro  COLMOKYJBTYPHOTO U

MIeYaTHON MPOXYKIMEH, KHUTONU3IATEIH).

C coyuanvho-3koHOMUYECKOU TOYKU 3pPEHHS
BO3HHKHOBEHHE OJTHX BHIOB NPO(PECCHOHATEHON
JIEATENbHOCTH  CTaJl0  IEPBBIM  NOBOPOTHBIM
MOMEHTOM B Pa3BUTHU COYUATLHO20 UHCHUMYMA
MHTEJUIEKTyalbHON coOCTBEeHHOCTH. Benp yxe Torna
KHUTOU3JaTeId ObUIM TEPBBIMH JIOOOMCTaAMH B
cepe UHTEIUICKTYalbHOH COOCTBEHHOCTH, XOTS IO
e€ COBpPEMEHHOTO TOHHUMAaHUS TOrjga ObUIO emIé
OueHb JTAJICKO.

KuuroroproBusl ~ MHBECTUPOBAIM  HEMAJIbIE
CyMMBI B TOKYIIKYy Oymard, B NpHOOpEeTEHHE WIIH
M3rOTOBJICHUE MEYaTHBIX MAIUWH, a TAKXKE TPATHUIH
JICHPCH Ha OIUIaTy Tpyda pabodueid cuibl. Beé ato
MpelycMaTpUBajIo AaBaHCUPOBAHUE CpENCTB,
KOTOpBIE TOJIBKO MO MPOIIECTBUU ONPEAEIEHHOTO
BPEMEHU MOIJIM OBITh BO3MEIIEHBI MOCTYIUICHUSMH
OT pealu3allid Ie4aTHOH nponaykuuu. Belpaxkaschk
COBPEMEHHON TEPMUHOJIOTUEH, pa3BUTHE HOBOTO IS
TOM 3MOXM H3AATENBCKOTO Jefa OBIJIO CBSI3aHO C
HEOOXO/JMMOCTBIO T.H. BEHUYpPHBIX HMHBecTUIMH. B
9TOW CHUTyanuu 0e3 KaKoH-THOO 3aKOHHOU (OpMEI
3aIUTHl OT HEUYECTHON KOHKYpPEHIWHU (HAIpUMEp, OT
W3TOTOBJICHUS M TPOJAXH HE3aKOHHBIX KOIIUH)

HWHBCCTUPOBAHHNC B KHUTroI€yaTaHue ObLIO
J0CTaTOYHO PUCKOBAHHBIM npeanpusaTueM,
T'pO3UBIINM KHUTOTOProBuam IIOJIHBIM

paszopenuem [4].

C coyuanvno-gunocohpckoli TOUKN 3pPEHHS
BOXHO  3aMETHTh, 4YTO Ha 3ape  pa3BHUTHS
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH HAllla CBOIO
peanu3alMio Cleayrolias JIOTHYHas KyJbTYpHO-
OKOHOMHYECKasl TCHICHIMs: 1) pa3sBuTHE ITyXOBHOM
KYJIBTYpBl HAXOOUIIO OOBEKTHBANWIO ((pHUKCalUIo) B
TaKAX MAaTCpUATBHBIX HCTOYHHKAX, KaK KHHTH;
2) BoCcTpeOOBAaHHOCTh B PACIPOCTPAHEHHH 3HAHUN W
WX HOCHTENEeH — KHUT — CTUMYJIHPOBana pa3BUTHE
TEXHHYECKOH MBICIH, 4YTO, B KOHEYHOM CUYETe,
MPUBEJI0 K TEXHOJOTHUYECKUM HWHHOBanusM (Obu1a
n300peTeHa TeXHOJIOTHs KHHUrOoINeyaTaHus, KoTopasi,
0 Mepe COBEpIICHCTBOBAHMS, IPEBPaTHIACh B
LEJbI KOMIUIEKC MPOM3BOJCTBEHHBIX IMPOIECCOB —

co BCEMHU BBITEKAIOLUMU COLIMAJIbHO-
OKOHOMHYECKAMH  JWUBHICHAAMH); 3) BO3HHKIIIAS
HOBasi cdepa JesTeNbHOCTH CTaja TOW Cpenoil, B
KOTOpPOi 3apOAMIIUCH HOBBIE COLIMAJIbHBIE

OTHOIIECHHS, CO CBOMM CIEIU(PUIECKUM CyObEKTHBIM
COCTaBOM — aBTOpaMH (B LIMPOKOM CMBICIIE),
M3aTeNsIMA, KHUTOTOPTOBLAMH, KaXIbI O

SKOHOMHYECKOTO 3HAYEHHUsI — BCE 3TO MOBIILUIO HA
JanpHeWIIee pa3BUTHE IMBHWJIM3AINH, TIPHBEIO K
pPEHHTEpIIpeTallid  yenHocmu  uHgopmayuu (A
WHTEIUIEKTyallbHOH COOCTBEHHOCTH KakK 0co00it
pa3sHOBHIHOCTH HHGOpPMaNHM, 3HAY€HHE KOTOPOM
BEChbMa aKTyaJbHO B IIOCTUHYCTPHAIBHYIO JTIOXY).
Wupimu CJIOBaMH, UHMENNeKMY aNbHAS
npodykyusi (BepHee, colManbHas MOTPEOHOCTh B ¢
THPKUPOBAHHUHN): @) MPOCTUMYJIUPOBAJa pa3BUTHE
uz0bpemamenbcmea (kak Pa3HOBUIHOCTH
WHTCIUIEKTYallbHOH  JEATENIBHOCTH) W HOB0U
COYUATLHO-IKOHOMUYECKOU c@epbl (M3AAaTEIBCKOTO
Zena), 6) ABWIAach MPEIIOCHUIKOH K 000COOICHHIO
HOBOU NPOCIOUKU UHMENNEeKMYalo8 B TOTJAIHEN
CTPYKTYpE counyma (aBTOpHI, W3IATeNH,
pactpocTpaHUTENH), u 8) copmupoBana
COIMABHBIN 3alpOC HA Pa3BUTHE HOBOTO NPABOBO2O
WHCTHUTYTa — npaBa MHTEJUICKTyalbHOU
coOCcTBEHHOCTH (KOTOpPOE€ B TEYEHHE HECKOIbKUX
CTOJICTHH 9BOJIFOLIMOHUPOBAIIO BILIOTh 10
NpEBpallieHuss B OTHOCHUTEIHLHO CaMOCTOSTEIbHYIO
YaCTHOIIPABOBYKD  CTPYKTYpy, ¥  TeHmepp B
OOJIBIIIMHCTBE MPABOBBIX CUCTEM PAacCMATPHBACTCS B
Ka4yecTBE MOJOTPACIIH TPAKIAHCKOTO 1IPaBa).
OpHako BepHEMCS K HMCTOPHYCCKHUM HMCTOKAM
WHCTHTYTA WHTEIUICKTYaJbHOH COOCTBEHHOCTH. Prick

3HAYUTEIBHBIX ~ JKOHOMHYECKHX  YOBITKOB B
COYETAHMH  C  TPHUBJICKATENILHOCTBIO  CaMoro
U3/IaTeNIbCKOr0  OM3Heca NPUBEN K  YCHJICHHIO
1000MpOBaHMsl BHECEHHOTO 3aKOHOMpOeKTa 00

MHTEJUIEKTYaIbHOH COOCTBEHHOCTH B aHIIIMIICKOM
napjaMeHTe, M K IPECCUHI'Y Ha MOHapXUYECKYIO
BEPXYUIKY C LEJNbI0 00ecreYeHus IPaBOBOM 3aIIUTHI
OT HE3aKOHHOTO KonnpoBaHus. [IepBeIM OpHTaHCKUM

JOKYMEHTOM, periaaMeHTHPYOLINM BOIIPOCHI
HHTEIUICKTYyalbHOH ~ COOCTBEHHOCTH,  CUHMTACTCS
Craryr xoponeBsl Mbopul (Axrmms, 1557r1.),

KOTOPBIH 3aKpeIuisl 3a uzdameinem MOHOMOJIBHOE
MpaBoO Jajiee M3/1aBaTh OJHAXKIBI BHIMYIICHHYIO MM
KHUTY (HEBa)KHO, HOBYIO WJIM JaBHO HM3BECTHYIO) —
MIpU yCJIOBHH, YTO OHA Of00peHa OQHUIMAIbHOI
LIEH3ypOH. Tak BO3HHUKJIA cucrema T.H.
«TPUBUJIETHI», KOTOpPBIE CYBEpEH BBIABal OIpe-
JENEHHBIM HW3JIaTeNsIM. JTa CHCTEMa TPUBUICTHI
HCIOJIb30BaJIaCh BEPXOBHOM BIIACTBHIO ISl LIEH3YPHI
MaccoBoit uapopmarmu. C koHma XV u 10 Havaiga
XVIII Bexka UCTOpHS KHUIONEYaTaHHs B OCHOBHOM
CBf3aHA C BBbIJAUel NMPHUBWIETHM, 3aKpErIEHHBIX B
KOPOJIEBCKUX 3aKOHaxX W ykazax. Hy)XHO OTMeTuTh,
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yT0 npasa aemopoé B Craryre Mbdpul He cdepe OBUIO CIHIIKOM Malo ICHET, YTOOBI BHI3BATH

YIIOMHHAIOTCSI COBCEM.

Ha pybexe XVII - XVIII cromermii crapsrii
nopsiioK ObLT mokoyieOsieH. Ha cMeHy OpuTaHCKOiM
aOCOJIOTHOM  MOHApXMH  IIPUXOAUT  CHUCTEMa
napiaaMeHTapusma. Cpok JefcTBHA MHOCIETHEro
3aKOHA, PEryIUPOBABIIETO JEATEIbHOCTh U3AaTeNeH,
— AxTa o nuueHsupoBaHuud 1662 roma, — UCTEK B
1695 romy. DTOT akT MPEOOCTaBILI HM3AATEISM
MOHOIIONIMI0 Ha MyOnuKamuu, [gabel OO0JIErduTh
KOpPOJIEBCKUM BJIACTSAM KOHTPOJIb HaJ H3AaHHUAMH.
Ilo wucreueHun cpoka ero JCHCTBUSL HHUKAKOTO
CTEIHUATBHOTO 3aKOHA, HANEISIBIIETO H3JaTeNIeH H
KHUTOTOPTOBIEB SKCKIIO3UBHBIM TIPAaBOM I1€9aTaTh U
NpoAaBaTh KHUTH, HE ocTanock [5, ¢. 104].

B oOcTaHoBKe Xaoca, BHI3BAHHOTO KPYIICHHEM
CHCTEMBl KOPOAE8CKUX Npusunecuti, W3AATENH HU
KHUTOTOPrOBIII — B IIEPBYIO O4Yepelb, UJICHBI
BIUATEIIBHON  M3/aTElIbCKOM  IpyNIbl  «YTOpbY,
KOHTPOJHMPOBABIIEH IOYTH BCIO KHUIOTOPTOBIIO B
Anrmun XVIII Beka, — cTpeMsCb COXpPaHUTh paHee
MONyYCHHBIE HMH OKCKJIIO3UBHBIE IIpaBa, BHOBb
YCHIMBAIOT J1000MpoBaHne B mapiamente. OHH
MPETEHA0OBAIM HAa BEYHOE IPAaBO KOHTPOJIHPOBATH
«KOTIMPOBAHUE» KHUT, OJHAXKIBI NMPHOOPETEHHOE Yy
aBTOPOB. 1 HYXXHO CKa3aTh, YTO MM TOTJa yAaJOCh
3HAYUTEIHHO MIPOATIUTH JKU3Hb cBoei
KHUTOM3/IaTeIbCKOW  MoOHomonmu: B 1774 rony,
noutu uepe3 180 net nocne Hanucanus Lllexcrnupom
«Pomeo u JIXKynbeTTbl», HUCKIOYUTEIBHOE MPaBO
W3JIaHUSl TaHHOTO TMPOM3BEJCHHS B AHIVIMU BCE €I
npuHaaIekano npaBonpeeMHukaMm JI. Toncona B
JIOHIOHCKON HM31aTeNbCKoi rpymme «Yrops» [6]. Ho
BCE 3TO OBUIO MO3THEE.

A panee, B pe3yilpTare  JIaBJICHHS
M3aTENbCKOTO  JI0OOM  Ha  MOHApXHYECKYIO
Bepxymiky, 11 saBaps 1709 roga B Ilamare oOurma
OblT 3aciymiaH MmpoekT 3akoHa «O TMooIpeHuH
00pa30BaHUs MyTEM 3aKpeIyICHHUs 3a aBTOPAMU WIIH
nproOpeTaTeNsIMi KONMK NeYaTHBIX KHUT TpaB Ha
MOCJIeTHIE Ha BPEMs, YCTAHABIHBAEMOE OTHBIHEY.
10 anpenst 1710 roga TpOEKT CTajd 3aKOHOM,
W3BECTHBIM T0J Ha3BaHHeM «CTaTyT KOpPOJIEBHI
Anne» (Statute of Annae Reginae, wiu Copyright
Act 1709). Dto ObUT TIEpBBI B HCTOPHH 3aKOH 00
AaBTOPCKOM TMIpaBe€ B COBPEMEHHOM ITOHUMAaHHUH
YKa3aHHOTO TEPMHHA, KOTOPBIH BIEPBBIC 3aKPEIHII
JUYHOE TIPaBO Ha OXpaHy OIyOJIMKOBaHHOTO
npousBezeHus [7].

o nossnenns Craryta Anusl B 1709 rony, kKak
TOJIBKO MPOM3BEICHNE OBIIIO HAIIFCAHO U TIEPBBIN pa3
M37aHO (BBIMYIIIEHO B CBET), aBTOP yTpauumBal Hajg
€ro pacmpocTpaHEHHEM BCSIKyl0 Biacte. Ho 3To
00CTOATENBCTBO HE OBITI0 0COOEHHO 3HAYNMBIM: BEb

IIoKa PBIHOK JOBOJIBCTBOBAJICA ABTOPCKUMMU
OK3EMINIApaMu HpOPI3B€I[eHPII71 5010%8 yciayramu
MNEPENMCINKOB — OTHOLICHHA MCKAY aBTOpaMu,
KHHUT'OTOpProBLHaMH, YUTATCIIIMU HC HOCHIIN

KOMINJIEKCHOT'O DKOHOMHYCCKOI'0 XapaKTepa. B sToit

HHTEpeC y OyprKya3uH U rocyAapcTBa.

OmHako ¢ TOSBIIEHHEM  TEXHOJIOTHMYECKOM
BO3MOKHOCTH TUPKUPOBAHUS MpOoU3BeIeHU I
TOCPEICTBOM KHHUTOIIeYaTaHHUs 3a0pe3Kuia
MepPCHeKTHUBA  MPEBpAIlEHUS]  KHUTOU3JAHUS B

HHIyCTPUIO, MPUHOCSINYIO0 OOJbLINE MPUOBUTH. DTO
MIPUBEJIO K OCO3HAHHIO B 00IIECTBE HEOOXOAMMOCTH
periaMeHTald  HOBOTO THNA OTHOUICHWH, B
YaCTHOCTH, 3allUThl IIPaB  «ITOOPOCOBECTHBIX)»
n3garenei (3aKIOYMBIINX C aBTOPOM JOTOBOP H
BBIIUIAYMBAIOLIUX €My ONPEAEHEHHBIH IMPOLEHT C
NPOJaX, PpOSIITH) OT MOJIMONBHBIX H3/AaTElCH,
3aHUMarImMuxcs KoHTpadakmuei. To ectb Qurypa
aBTOpa, JEUCTBUTEIBHO MOJYYaBIIETO HEKOTOPYIO

3amuTy  corimacHo  Craryty — AHHBL,  Obuia
HeoOxoaMMa Uit TOro, 4ToObl (hopManu3oBaTh U
4ETKO OTIpeJIeNIUTh pasHHILly MEXIy

«10OPOCOBECTHBIMY» H3JaTeNieM, Y KOTOPOIrO ecTb
KOHTPAKT C aBTOPOM, U IPaBOHAPYIIUTEIEM HOBOTO
THIA — HEJETAIBHBIM H3/aTeleM, 3aHUMAarOIIIMCS
MIPOJIaKeH TI0/IOB Ty>KOW TBOPUYECKOH AEATEIHHOCTH
6e3 1oroBOpa C aBTOPOM.

B To e BpeMs1, JaHHBIN 3aKOH BBIBEJ Ha CLEHY
W HOBbIe (UIYpHl TOCTPaJaBIIMX — B IIEPBYIO
odepelb, aBTOpa, CTABIIETO C 3TOTO MOMEHTa A
H3aTens Hepa3lydyHbIM CIHYTHHKOM. T.e. B TeueHHe
Oommkaimux 14 er ¢ MoMeHTa IepBoil MyOIUKauK
aBTOp IIPHUKPEIUIICS» K H3JaTelio, KOTOPBIH
pUoOpEN MOHOMOJHMIO TeyaTaTh npousBeneHue. U
XOpOIIIO, €cliu u3aareib OKa3bIBAJICS
JOOPOCOBECTHBIM M HCIIPABHO IUIATWII POSUITH. Tem
HE MEHEE, BAXHBIM COYUATbHbIM NOCIE0CmBUem
Craryra Ansbl 1709 rona MOXXHO CUMTaTh TO, YTO
BIIEPBBIE Ha TOCYAApCTBEHHO-TIPABOBOM YpPOBHE
0003HaYMIIOCH MIPUHINIHATEHOE oTIm4ne
MHTEIJIEKTYaIbHON COOCTBEHHOCTH oT
MaTtepuanabHOi. OTHBIHE camoro (akra BIAJCHUS
9K3EMIUIIPOM KHUTH CTaJI0 HEAOCTATOYHO AJIS TOTO,
yTOOBI JIefaTh ¢ e€ cojep)KaHHeM BCE, UTO
3abmaropaccyaurcs. IlockoIpKy HpPHUHIMIHAIBHBIM
CTaHOBHTCS BOIPOC: a €CTh JIM JOTOBOP C aBTOPOM?
TupaxxupoBaHue (6pIBIICE B TO BpeMs
€IMHCTBEHHBIM NPHHOCSAIINM OYEBHIHYIO BBITOIY
CIIOCOOOM TOHECCHHUS! MBICIH aBTOpa J0 OOJBIIOTO
KOJIMYecTBa Jitojiel), HaunHas ¢ 1710 roma, Moxker
JETUTUMHO TIPOW3BOJUTECS TOJBKO C  COTJIACHS
aBTOpa U Ha ONpe/IeNI€HHbIX ycnoBusx [8, c. 53].

HecmoTps Ha  HECOBEpIIEHCTBO  pPaHHETO
3aKOHOJAaTEIbCTBA 00 MHTEJUIEKTYaTbHON
COOCTBEHHOCTH, Ui aBTOPOB W H3JaTesiell BCKOpE
ctamo oueBuAHBIM, 4To Cratyr 1710T. OTKpBHLI
HOBBIH THII OTHOIIECHUH, pazzensBIIni
MaTepHalbHOE BOIUIOIIEHHE MPOM3BEACHUS (BEIIHOE
MPaBO) M IpaBO Ha HCIOJIb30BAHUE YHUKAJIHLHOTO
MH(OPMAMOHHOTO COZEpKaHus (aBTOPCKOE ITPaBo).
VIMeHHO BOKpYr IIOCJEIHEro NpaBooOiajgaTesin |
CTalld BBICTPAaMBaTh MOJAEPKUBAEMYIO 3aKOHOM
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MOHOTIONIMIO, JEWCTBHE KOTOPOH, BIpoUYeM, OBLIO
OTPaHWIEHO yKa3aHHBIMU BBIIIE CPOKAMHU.

ITocTeneHHO BO3HMKAET MPEACTABICHUE O TOM,
YTO HEAOCTATOYHO HA/ICUTh aBTOpa KHUTH (WU €To
u3jaTens) OJHUM IIPaBOM HA  [eYaTaHUE W
pacnupocTpaHeHHE  MPOW3BEICHUS. OTKpPBITHIM
ocraBajJicsi BONPOC O IyOJNMYHBIX HMCIHOJHEHUAX
(cmrycTst BpeMsl OHM CTald OOBEKTOM T.H. CMEXKHBIX
mpaB), O KapTHHAX, O IECHIX M MY3BIKE, O
MPOM3BEICHUSX B cepe Xopeorpaduu, CKyIbITYPHI
U apXUTEKTYPHI, O PENPOTYKIHUIX, IEPEBOJAX H T.1.
Heckonpko €T coycTss aHIIMHCKUM XYAOXKHUK,
WUTIOCTPATOp, TpaBéP M TEOPETHK HCKYCCTBA
V. Xorapr, pHUCYHKH KOTOPOIO HEOIHOKPATHO
MOJJIENIBIBAIINCH, BO3MWIABHI  OOpPBEOY C  IIEJIbIO
Y3aKOHHUTh OXpaHy  HWHTEpPECOB «rpaBEpoB,
PHCOBAJBIIMKOB W JKMBONMCIEB». OTa Oopnba
yCHemHo 3aBepmmiack B 1735T. mnpuHATHEM
«3akoHa o rpaBépax». C 23TOTO MOMEHTa
3aKOHO/IaTEIbCTBO 00 MHTEJUIEKTyaIbHON
COOCTBEHHOCTH HauMHAET SKCIAHCHIO B OTHOLICHUH
00BEKTOB CBOEro Bo3xeicTBUA. W 3TH mpomecch
MPOUCXOVIIN HE TOJIBKO B AHIIINH.

B CIIA mepBrie 3aKOHBI ITATOB 00 aBTOPCKOM
npaBe MOSABWINCHE emé 10  (paHIy3CKOH W
aMepukaHckoil peomonuil. Tak, B 3akoHe wmTata
Maccauycerc ot 17 maptra 1789 roga yka3siBajocs,
YTO «...HET COOCTBEHHOCTH, IpUHAJUICKAIIEH
4eJoBeKy OoJiee, HEXEIH Ta, KOTOpas SIBISIETCS
pe3yJIbTaTOM €ro YMCTBEHHOTO TpyZda». Bckope u B
CHIA Obuta oco3HaHa HEOOXOAUMOCTb TIPHHSATH
(enepanpHBIl  3aKOH 00  aBTOPCKOM  IIpaBe.
Koncrurynus Coenunennsix IlItaToB mpempocrasuia
Konrpeccy mpaBo «ImoompsaTh pasBUTHE HayK |
pemécen», oOecrieunBasi Ha OIPEAEIEHHBIM CPOK
aBTOpaM U HM300peTaTeisiM HCKIIOYUTEIEHOE MPaBO
Ha wux mnpousBexeHus (Writings) u wu3oOpereHus
(inventions). B ceere stoii crathu KoHCTHTYIIMU B
1790 r. u ObUT PUHAT NEPBBIN (enepabHbIH 3aKOH
00 oxpaHe KHHT, KapT M cxeMm. bojee mo3mgHee
3aKOHO/IATEJIbCTBO PACIPOCTPAHUIIO OXPaHY TAKXKe U
Ha CIIeKTaKJH, hoTorpaduu, TEKCThI MIECEH U JIpyTUe
(dopmel TBOpuecTBa [9, c. 62].

HaxoHen, ykpamHCKOe 3aKOHOIATENLCTBO O
«KOTIMpaNTE» HAIIUIOo cBOE HanOoee
KOHILIEHTPUPOBAHHOE BBHIPAKEHHE B 3aKOHE Y KpaWHBI
«O06 aBTOpPCKOM TpaBe€ W CMEXKHBIX IIpaBax»
1993 rona [10], a taxke B Kuure IV I'paxmanckoro
Kojekca Ykpawnbl [11], KoTOpbIi JedcTByeT ¢

2003r. DTH HOPMATHBHO-TIPABOBbIE aKThl — B
KOMIUIEKCE C  3aKOHOJATENbCTBOM O  IpaBe
TPOMBINUICHHOW  COGCTBEHHOCTH, O  TOPTOBBIX

Mapkax ¥ KOMMEPYECKHX HAWMEHOBAaHUSX, O
CEJIEKIIMOHHBIX JOCTHXECHHAX U APYTUX pe3yiabTaTax
UHTEJUIEKTyadbHOH, TBOPYECKOM MESITEeIbHOCTH —
OTPaXKalOT MPaBOBYIO CTOPOHY (YHKIIMOHWPOBAHUS,
PasBUTHsL HMHTEJUIEKTYallbHOW COOCTBEHHOCTH Kak
MHO202PAHHO20 COYUATTLHOZO UHCIUMYMA.

YunteiBasg ¢GopMaT JAaHHOTO HCCIEIOBAHUS,
MIPUXOJUTCS.  OTPAHMYHUTHCS W3JIOKEHHBIM  BBIIIC
aHAIN30M COIMOKYJIBTYPHBIX MCTOKOB JIMIIb OHOM
U3 TpaHeld MHTEUIEKTYaJbHOH COOCTBEHHOCTH —
aBTOpPCKOro TnpaBa (komupaiita). OnHAKO KapTHHa,
MOJTydeHHasi B MpoOLeCCe TaKOTo aHalu3a, sSBIAeTCA
JOCTaTOYHO  WUIOCTpaTHBHOW. IlpuHMMas  Bo
BHUMaHME Lielb HACTOAILIETO MCCIEJOBAHUSA —
MIPOCTIEIUTh KITFOUEBBIC COIIOKYJIbTypHBIE
3aKOHOMEPHOCTH,  pealu3andsi  KOTOPBIX  Ha
ONIPEACIEHHOM OJTare OOIIECTBEHHOTO Pa3BHTHS
M03BOJIMJIA MHTEJJICKTYyaIbHOW COOCTBEHHOCTH W3

ABINECHUA HpeBpaTI/ITLC}I B HCHLIﬁ Couuaﬂbelﬁ
UHCmM umym — MBI BHUIUM BO3MOXHBIM nu
HEOOXOAUMBIM chopMyIHpPOBATH HEKOTOPLIE
BBIBOJIbI.

Conclusions

Bo-nepBbIX, TEXHOJOTMYECKHE M COLMAIBHO-
SKOHOMHYECKHE HNPeOnoculIKY TpaHCHOPMAIMU U

WHCTUTYIHANA3ANUN  HHTEIUICKTYaIbHO-TIPaBOBBIX
OTHOIICHUH BO3MOXKHO TIPOCICIUTh MPUMEPHO
ccepenuHbpl XV Beka, Korga ObUI  H300peTéH

MEYaTHBI CTAHOK KaK CPENCTBO PETPAHCISAIIH
MIPOU3BEICHNUH, a TaK)Ke BBIIAHBI MIEPBEIC ITATCHTHHIC
rpaMOThI KaK CPEJCTBA OXPaHbl H300PETCHHI.
Bo-BTophix, odopmicHHE CHENUPUISCKOTO
WHCTUTYTa WHTCIUICKTYaIbHOW COOCTBEHHOCTH (M B
COIIMOJIOTHYECKOM, M B OKOHOMHYECKOM, U B
IOpUNYECKOM  TOHUMAaHWM)  SIBISETCS  BIIOJIHE
3aKOHOMEPHBIM pe3yIBTaTOM KYJIbTYpPHOTO,
TEXHOJIOTHYECKOTO M  COIHMAJIHbHO-3KOHOMUIECKOTO
pa3BUTHA oOmiecTna. AxmusHnoe  pazeumue
OTHOIICHUH  HMHTEIUICKTYallbHOW  COOCTBEHHOCTH
¢ nepexodom JITHX OTHOIUICHWN Ha HOBBIH YPOBCHB
(To ecTh, COOCTBEHHO — UHCIMUMYYUATUZAYUSL
B cepe WHTEIJIEKTYalTbHOM COOCTBEHHOCTH,
(hopMUpOBaHHE HOBOTO COIHAILHOIO HWHCTUTYTA,
aTakke MEXIYHApOJHO-TIPaBOBas  yYHU(DUKAIIHS
COOTBETCTBYIOIIMUX  OOIIECTBEHHBIX  OTHOIICHHIA)
HAYaJIUCh el B UHIYCTPUAIILHYIO 310Xy, B TEUCHHE
XVII - XIX ctonetnit. Ho  ecnum  cpaBHHUBATH
COLMANTEHYIO TUHAMHUKY pa3BUTHSA
HMHTEIUIEKTYalIbHO-TIPAaBOBBIX OTHOIICHHUN bi(s)
cepenuabl  XVIIllcr,, B  «I0MHAYCTpUATIbHBIE»
BPEMCHA, U B MOCIEIOBABIIYIO ATIOXY T.H. «IIEPBOI
U OCOOCHHO «BTOPOW IPOMBIIUICHHON PEBOIOIAN
(rxorga ObLTH M300PETEHBI AIEKTPUIECTBO, Teaerpad,
KOHBelep, KOTJa TPOU30MIEN Mepexoa OT YIisl K
HepTH W T.A.), TO MOXHO KOHCTAaTHPOBATBH: [0
Hayajla WHIYCTPUAIbHOW 35pbl Hamboyiee aKTUBHO

pa3BHBAJICS  «KONHpaiT», TMmocie —  IpaBo
MPOMBINIIEHHOW ~ coOCTBeHHOCTH (B TEPBYIO
ouepenb, mnateHTHoe). COOCTBEHHO, MEPBHIM
MEXIyHAPOJAHBIM TPaBOBBIM akTOM B  cdepe
HWHTEIUIEKTYaTbHON COOCTBEHHOCTH crana

[Mapwxkckast KOHBEHIUSI 00 OXpaHe MPOMBIIUICHHOM!
cobctBenHoctH 1883 1.
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OZ[HaKO Hau50flbmy}0 UHMEHCUBHOCMb OXBATBIBAKIIIUX BCEX Cy6T>€KTOB, TIPUTHUMAIOIIUX

0003HAYCHHBIN MPOIECC HHCTHTYIHAIN3AINAN 00pET
C IepexojoM LWBHIM30BAaHHOTO 4YeJOBEYECTBA B

MOCTUHIIYCTPHATBHYIO 310Xy, HAdajlo KOTOPOi
CBA3aHO C T.H.  «TPETbell  NPOMBIIIICHHOM
peBomronmein» — 1mdposoi, B 1980-x. OHa

HpojoDKaeTcs U ceifyac. A 3To, B CBOIO O4epens,
no0yxaaeT COLIUAJIBHYIO ¢unocoduro K
NEePEOCMBICIICHHAI0  ()CHOMEHA HMHTCIUICKTYaJIbHOM
COOCTBEHHOCTH, ¥ K PEHUHTEPIPETALMH OTACIBHBIX

ACIICKTOB HHCTHTYTA HHTEIUIEKTYalbHOH
COOCTBEHHOCTH B  HOBBIX  COLIMOKYJIBTYPHBIX
YCIIOBHSIX.

Benp WMEHHO cerofgHs MHTEIUICKTyalbHas
COOCTBEHHOCTh — KaK OCOOBIN BHI MH(pOpPManuu —
npuobperaer KOJIOCCAIIBHOE COLIMAIBHO-

9KOHOMHYECKOE 3HAYeHWe M Hauboliee BECOMBIN
MIPaBOBOM CTaTyC 3a BCIO HCTOPHIO CYIECTBOBAHMUS
naHHoro peHoMena. ClieioBaTeNbHO, O HOIHOYEHHOU
mpancgopmayuu HHTEJUIEKTyaJIbHOMN
COOCTBCHHOCTH 6 COYUANbHLIU UHCIMUMYM MOXKHO
TOBOPHUTH CeHW4ac, B 3MOXY IOCTHHAYCTPHAILHOMN
9KOHOMHKH, KOTAAa BO3HHMK HOBBIH KIACC JIOZCH,
paboTafomMX WCKIIOYUTEIFHO B HWHHOBAIMOHHOM
chepe W HUMEIOMNX JAEIO0 NPEHMYIIECTBEHHO C
MH()OPMAMOHHBIMHA TEXHOJOTUSAMH. Y TOCKOIBKY
UMEHHO B NOCIMUHOYCMPUANbHOM  OOIIECTBE
uHdopMaLus CTaHOBHUTCS OCOOEHHOH cdepol U
0COOBIM MPEAMETOM OOIIECTBEHHBIX OTHOLICHUH, TO
W UHTEJUIEKTyaJbHAsi COOCTBEHHOCTh CTaHOBHTCS
OIHUM U3 KJII0Ye8blX COLHUAIBHBIX HHCTUTYTOB
COBPEMEHHOCTH (Korga B KyJIbTYpHOM IUIAaHE
YEJIOBEUECTBO, BEPOSTHO, HAXOIUTCS B COCTOSIHUH
nepexozaa u3 Mozaepna B [Toctmozeph).
[IpoBenenHoe B maHHOH CTaThe HCCIEIOBaHHE
KyJIbTYpPHO-HCTOPUYECKHX  (DAKTOPOB  Pa3BUTHA
WHTEJUIEKTYyalbHOH ~ COOCTBEHHOCTH  TO3BOJISIET
yTBepKIaTh, YTO OHA 6 npoyecce  ceoell
uncmumyyuanusayuu  (T.e. 1O Mepe  CBOETO
npeoOpa3oBaHusi U3 (QEHOMEHa — B COIMAIBHBIH
WHCTUTYT) TIPOXOOUT PSR TIOCIEI0BATEIbHBIX
3TAIOB, KOTOPHIE NMPEIMETHO OMHCHIBAIUCH BBIIIE, a
HMEHHO YKJIaJbIBA€TCS B CIEAYIONIYI0 CXEMY:
1. BO3HNKHOBEHHE IOTPEOHOCTH, YIOBJIETBOPEHHE
KOTOpOH TpeOyeT COBMECTHBIX OPraHM30BaHHBIX
JEHCTBUH TPYMIBI JIoAeH; 2. (OpMHpPOBaHUE OOIIHX
JUISL TPYIIIB! JIIOAEH 1eneill (Tornaa e BO3HHMKAeT U
COOTBETCTByIOIIEee J1000M); 3. MOSBICHHE B XOHC
CTUXUWHOTO  COIMABHOTO  B3aWMOJACHCTBHS  (C
JIOJIbMH, HE BXOAALIMMH B YIHOMSIHYTYIO TPYIINY)
CONMAIBHBIX HOPM W mpaBwr, 4. BeIpaboTka
MPOIETyp, CBS3aHHBIX C pealn3alied HOpPM H
MPaBUJI;, 5. IOCTENEHHOE BceoOInee BOCIPHUATHE
HOPM W TpaBWI, M TPOLEAyp HX pealu3alny, B
mporecce  MX — IPaKTUYECKOro  NPUMEHEHMUS;
6. ycraHoBJEeHHUE CHCTEMBI CaHKLUH ULt
HOIep KaHUS HOPM u TpaByJL, n
muddepeHInpoBaHre NX MPUMEHEHHS B Pa3IMYHBIX
Cilydasix; 7.CO3[aHM€ CHUCTEMBI CTaTyCOB M pOJIEH,

yaacTre (IpsMO MIIH KOCBEHHO) B COOTBETCTBYIOIINX
OTHOIIEHHUAX, HAa KOTOPbIE  PaCHpPOCTPAHIETCS
JIaHHBI COLMATIBHBIA HHCTUTYT.

HakoHen, paccmarpuBasi HMHTEIUICKTYaJIBHYIO
COOCTBEHHOCTh B Ka4eCTBE COLIMAIILHOTO UHCTHTYTA,
MOXHO JiaTh €W  Cllefylollee  OINpeJelicHue:
UHCIMUMYM UHMEIeKMYAIbHOolU COOCmEeHHOCMU
— 9TO0 cneyuguueckull COYUANbHLIL MEXaHU3M,
npeocmagneHHblll Habopom NOCMOSIHHO
NOBMOPAIOWUXCS u B0CHPOU3BOOAUUXCS
00ujeCmeeHHbIX  OMmHOWeHUll 6 cghepe  co30aHuA,
611A0€eHUA, UCNONL30BAHUS, DACTIOPAICEHUS, OXPAHDbI
U 6CeX UHLIX BO3MOJICHbIX COYUANLHBIX NPAKMUK @
OMHOWEHUY — Pe3VIbIamos  UHMENNeKmMYalbHOU,
MEopUecKoll OessmenbHOCHU.

WHbIMU cioBaMH, UTHCTUTYT UHTEIJIEKTYaJIbHON
COOCTBEHHOCTH — 3TO CHCTEMa BOCIPOHM3BOJICTBA
OOILECTBEHHBIX ~B3aMMOJICUCTBUH B  OTHOLICHUH
HMHTEJUIEKTYaJIbHOM, TBOPYECKOW, MHHOBALMOHHOM
MIPOXYKINH. MeXaHU3MBI, JIe)KaIlie B OCHOBE 3TOH
CHCTEMBI, (YHKIMOHHPYIOT C ONOpOH Kak Ha
ournmaneHble KOAU(UIMPOBAHHBIC CBOJBI 3aKOHOB,
TaKk W Ha He(opMaTM30BaHHBIE NpaBwiia (KOTOPHIE
HEpenKo  OOHApYKHBAIOTCS  TOJNBKO TPH  HX
HapYIICHNH).

Kak u mo0oMy colManbHOMY HMHCTHTYTY,
HHTEJJIEKTYaJlbHOW COOCTBEHHOCTH IPUCYIINM CBOU
couuanbuble QyHkuun. Cpeanm Hux: 1) @yuxyus
3aKpennienus U 60CHPOU3EOOCMEd 0OUeCBEHHBIX
omuowenuti (T.e. CKJIAQABIBACTCA OIpeeIEHHbIH
QITOPUTM, KOTOPBI oOOecneunBaeT YCTOIUYMBEIC
MOJIENIM COIMAJIFHOTO B3aMMOJCHCTBHS KacaTeIbHO
pasHbIX BHIOB M (OPM  HHTEIJIEKTyaJ bHOU
COOCTBEHHOCTH); 2) pecynamuenas ¢ynkyus
(BBICTpamBaeT B3aMMOOTHOIIEHHS MEXIYy WICHAMH
oOmrecTBa IyTéM BEIPAOOTKH OOpa3lOB IOBEICHUS,
yCTaHaBJIMBAeT paMKH M OOecHeYrBaeT MOPSIOK,
Opd  KOTOPOM Y4YacTHHKHM OTHOUIGHHH B cdepe
MHTEJUIEKTyaJbHON COOCTBEHHOCTH B a0COIIOTHOM
OOJIBIIMHCTBE JIEMOHCTPUPYIOT MPEACKa3yeMOCTh M
CTaH/IapTHOE IIOBEJIEHHE, BBINOIHAIOT pOJIEBBHIC
TpeOoOBaHUST W  OXWUIAHUSA), 3) unmespamueHasn
¢ynkyua (obecrieunBaeT CIDIOYEHHOCTH,  CBS3b,
JIETePMHHUPOBAHHOCTh n B3aUMHYO
OTBETCTBEHHOCTh yYacTHUKOB HHTEIUICKTYaJbHO-
MIPAaBOBBIX OTHOIICHWH, C OMNOPOH Ha CO3JaHHbBIC
COIMAbHBIE HOPMBI, LIEHHOCTH, IPaBWJIa, CHUCTEMY
poneit W caHkumit); 4) mpancaupyiowas QyHKyus
(TTockonpKy OOIIECTBO HE MOXKET pa3BHBAThCA 0e3
nepeiadun COLMANbHOTO OIbITAa, TO, KaK W JI000H
WHCTUTYT, WHTEJUICKTyaJbHasi COOCTBEHHOCTh IS
CBOETO HOPMAaJILHOTO (bYHKIIMOHUPOBAHUS
HYXJIAeTCsl B TPHUXOZE HOBBIX JIIOJCH, YCBOMBIIHX
OOIIETIpUHATBIE  TpaBHia;  TakuM  00pas3oM,
COIIMAJIbHBIE TpaHUIBI HWHCTHUTYTA
MHTEIJIEKTYyalbHOH COOCTBEHHOCTH MEHSIOTCS 10
Mepe CMEHBI IOKOJIEHHH, ueM olecreunBaercs
MIPEEMCTBEHHOCTh M JajbHEHIIas COIHaIN3aInsi);
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5) kommynukamuenas @ynkyus (peanrusyercst depes
YCBOGHHE MH(POPMALMH, IPOU3BEICHHOMN B TIpolecce
(YHKIMOHHPOBAaHHS MHCTUTYTa HWHTCIUICKTYaJIbHOM
COOCTBEHHOCTH, M PAacCYMTaHHOW Ha MOTpebJeHue
pa3HBIMU COLMAJBHBIMU Tpynnamu). KoHeuHo, 31O
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PA3BUTHE BA3bI JAHHBIX IEJATOT'OMETPUUYECKHUX MOJIEJIEA ®OPMHUPYIOIIETO
SPIHT'AMMHOI'O AHAJIN3A OBPA3OBATEJIBHBIX OBFBEKTOB

Annomayun: Paccmompenvi 0CHOBHblE HANPAGLEHUs pPA36umus 6azbl OAHHBLIX NEOA2020MEMPULECKUX
Moleneli  opmupyloueco  IPYAMMHO20  AHAIU3A  0OPA306AMENbHLIX — 00BEKMOo8 npu  Popmuposanuu
MamemMamuyeckux Mooeiei Y4eOHOU OesimeibHOCHU OMHOCUMENbHO XApaKkmepa OOCMUICEHUs. KPUMepues
JHCUBHEOCSMENbHOCIU, YUKIUYHOCIY, CUCTIEMHOCU U IMANHOCIU, KOMOpble 00pasyiom Oa3UCHyl0 A4euKy
006pa308amMeNbHO20 NPOCMPAHCIGA, 4 MAKJCe NPUMEHEeHUue 08eHAoyamu KOHEYHOU 36e30bl  Dpyeammol
OMHOCUMENLHO NPEOCMAGIEHUS. NPUHYUNA IPYSAMMHOCIU, KOMOPbIL ONPeOeium 0CHO8bL NEOA2020MeMPUKU Yepe3
Gopmoobpazosanue npeoMemHbIMU MEeMOOAMU 2UNEPRPOCIPAHCIEA NPOPECCUOHANLHOU HCUSHEOESIMENbHOCIU,
ACUXOI020-NEAA202UHECKOU Meopull OesimeibHOCHU, NCUXOI020-NEOA202ULeCKO20 CUCEMHO20 AHANU3A U Meopull
DOPMUPOBAHUS YMCNBEHHBIX OCUCTEUIL.

Knrouesvle cnosa: 6Oasza Oanuvix, Qopmupylowutl 3pyeamMMHbll aAHAIU3, 00pPA308aAMENbHbIL  00bEeKM,
neodazo2oMempuKd, HCUHeOEsIMenIbHOCHb, YUKIUYHOCHb, CUCIEMHOCHb, SMANHOCMb, 36e30a Dpyeammol.

Introduction

PazButne  QopmupoBaHuss  0asbpl  JAaHHBIX
MEIarOTOMETPHYCCKUX  MOJIENIeH  (hOPMUPYIOMIETO
JPUraMMHOTO aHajIu3a 00pa30BaTEIbHBIX OOBEKTOB
npu  GopMUpOBAaHMM MAaTEMAaTUYECKHAX MOMEICH
Y4eOHOH NeATENTPHOCTH OTHOCHUTEIBHO XapakTepa
JIOCTHXKEHUS KpUTEpPHUEB  KU3HEAESTEIbHOCTH,
UMKJIUYHOCTH, CUCTEMHOCTH M 3TAlHOCTH, KOTOpPbIE

o0pa3yroT 0asucHyr sdeliky 00pa30BaTeIbHOTO
MPOCTPAHCTBA. DTO TMPOSIBIACTCS B OPraHU3AIHH
pa3BuTHs 0a3bl JAaHHBIX MAaTEMAaTUYECKHX MOJENeH
OTHOCHUTEIIFHO VPOBHSI IPOSBJICHUS B y4eOHOM

IIpoLECCe: 6azncHoi 3BE3/bl Opurammsl
runepnpocTpancTBa  kusHenearensHoctn  (El);
6a3ucHOro LEJIOCTHO-CUCTEMHOI 0 UKNIA

xm3HenesTenbHocTn  (E2);  0asucHOW — 3Be3NBI
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Oprrammel  cuctemHoro aHanmmsa (E3); Gasmcroro

MpOSIBIICHUS  JBCHAIIATH  dTamoB ©  (opm
IMO3HABATEILHOTO TUIEPIIPOCTPAHCTBA
JKM3HEIEATCIbHOCTH OTHOCHUTEIHHO
obpasoBarenbHoro nporecca (E4).

Pa3Butue KaXX10M1 0assl HaHHBIX

MeJaroroMeTpUYecKUX Mojesiel  (hopMHpPYIOIETo
9PLIraMMHOTO aHalInu3a 00pa3oBaTelbHBIX 0OBEKTOB C
IMpU3HAKOM 63.31/ICHO-H0pMaTI/IBHOI‘/lI SpUTraMMHOCTH,
HE3aBHCHMO OT IEJICBOTO HAa3HAUCHHMS, BBIMIOJIHSET
COOCTBEHHYIO (byHKIHIO TICHXO0JIOTO-
MaTEeMaTHYECKOTO  TIPEACTaBICHUS,  MMEIOIIETO
COOTBETCTBYIOIITHHA ToKa3artesb 6a3ucHo-
HOPMATHBHOTO IEJIOCTHOTO Pa3BUTHA OTHOCHTEIHHO
XapaKTepUCTHK COOCTBEHHOW 3HaYMMOCTH. Kaxkmprit
0a3rcHO-HOpMATHBHBINA T100anmpHbI 006ekT (E1N,
E2N, E3N, E4N) o6pa3oBaTensHOro NmpoCTpaHCTBA
BBIIIOJIHACT CI/IH(l)aSHO TpHU CpaBHUTCJIbHBIC
(YHKIMH: OPUEHTUPOBKH, MCIOJHEHUS W KOHTPOJIS
CcOOCTBeHHOW (ha3pl pa3BUTHSA 0OPA30BATEIHLHOTO
mpolecca OTHOCHTENIBHO HOPMAaTHBHOM — y4eOHO-
npodeccoHaNbHON  NeATeNIbHOCTH  3PLTaMMHOTO
tuna. [lo3TOMy MOXXHO OpraHH30BaTh pa3BHUTHE
TPeICTaBICHUS 0a3bl JTAaHHBIX
MEIarOTOMETPHYSCKUX  MOJeNeH  (OPMHPYIOIIETO
SPUraMMHOTO aHaJIM3a 00pa30BaTEIbHBIX OOBEKTOB
MPH SPUTaMMHOM KOHTPOJIE IEAarOrOMETPHIECKOTO
HCCIICTOBaHHS 00pa3oBaTEIFHBIX 00BEKTOB,
BBIP@XKAIOLIETO CTENEeHbh MHOTO(a3HOro pa3BUTHS
BCEX COCTABISIOIIUX IPOLECCOB (HOPMUPOBAHUS
CTYACHTOB. HpI/I 9TOM MOXHO NPEACTaBUTb HICCTH-
STAITHYI0 MOJENb 0a3UCHOTO JEHCTBUS, COCTOSILETO
U3  cMbIcIooOpa3oBaHHEe — ACHCTBHS, IPUHATHE
JIEUCTBUS; OPUEHTHUPOBOYHOM 4YacTu JeiCTBuUS;
WCIIOJIHUTCIFHOW YacTH JACUCTBHS, KOHTPOJbHAS
YacTH ACWCTBUS M TPOTHO3a Pa3BUTHSA NEHCTBHS —
MPEJICTABIISIOIIETO WHBapHAHTHYIO OCHOBY
obpazoBarenbroit  aktuBHOocTu[10]. Tlpu sTOM
pemarTcs COPOK BOCEMBb 3aJad  (POPMHPOBaHUSI
LEJIOCTHO-CUCTEMHOU JMYHOCTH. [Iponecc perieHus
KaXIOH 3a7a4d pa3BOpayMBaeTCs OTHOCHUTEIBHO
peamm3anuu  O0a3UCHOM  3BE3JBI Oprrammsl
THIIEpTIpOCTpaHcTBa  sku3HepearensHocTH  (El);
6a3ucHOro LEJIOCTHO-CUCTEMHOTO LUKJIA
skusHenestensHoct  (E2);  GasucHO#l  3Be3mbl
Oprrammel  cuctemHoro aHammsa (E3); GasucHoro
MPOSIBIICHUS ~ JBCHAIIATH  dTamoB ©  Qopm
MTO3HABATEIILHOTO THITEPIIPOCTPAHCTBA
KU3HENIEATSTHHOCTH OTHOCHTEITEHO
obpazoBarenbHOro nporecca (E4).

Materials and Methods

Pa3Burne 6a3nl JAHHBIX MEAAroroMETpUICCKUX
Mojenell  (pOpPMHUPYIOIMIEro 3PITraMMHOTO aHAIH3a
00pa3oBaTeNbHBIX OOBEKTOB TpU (HOPMHPOBAHUH
MaTeMaTHYECKUX MOAeNeH y4eOHOH NesTeIhbHOCTH
OTHOCHTENIFHO CI0C00a TOCTM)KEHUSI KPUTEPHEB
SPUraMMHOCTU Ha Pa3IHUYHBIX LEIOCTHO-CUCTEMHBIX
HpPeJCTaBICHUAX 0 npodeccrnoHaIEHOM

MIPAaKTHYECKOH  IEATETBHOCTH CBSI3BIBACTCS  C
pa3IMYHBIMA MH(OPMALMOHHBIMH NIPECTaBICHASIMH
00  OpPHEHTHPOBOYHBIX,  HCIOJHHUTEIBHBIX |
KOHTPOJIBHBIX KayecTBax TEXHOJOTUUECKHX
nporteccos [10].

Pa3BuTne 0a3bl JaHHBIX HEJaroroMeTpUYECKUX
Mojenell (OpPMHUPYIOIIEro >PLUTraMMHOIO aHalu3a
00pa3oBaTeIbHBIX 00BEKTOB OTHOCHTEIILHO
(opMupyrOLIETO MEeJarOrOMETPUIECKOTO
MaTeMaTHIeCcKOro MOJIEITHPOBAHUS yaeOHOTO
Iporecca CBA3BIBACTCA C MPOOIEMON MOBBIIICHUS
3¢ PeKTHBHOCTH YHOpaBJICHUSA yaeOHOM
JEATeIPHOCTH CTYICHTOB Ha OCHOBE HIPOBOTO
aBTOMATH3MPOBAaHHOTO OOYYalOIIET0 KOMIUIEKCA.
JunamMpu3M  u3MeHeHusi y4eOHOW  0OCTaHOBKH,
HEONPENEICHHOCTh M HEIMOJIHOTAa IOCTYHAIOLINX
JaHHBIX, COKpalleHHEe BPEMEHH Ha pearnpoBaHHE,
MHOT'OIIJITAHOBOCTh U MHOTOBapUaHTHOCTh PELICHUS
3aja4 y4yeOHOH AesaTeAbHOCT TPeOYIOT MOUCKa HOBBIX
(OpM  KOMIBIOTEPHBIX  OOYYalOLIMX IPOrpamMM,
MMHTAlMOHHBIX CHCTEM, TpeHaxepoB. llpum sTOM
pa3pabaThIBAIOTCS KOHLENTYAJIbHBIC TOJOXEHHUS U
o0o0mIeHHast (yHKINOHATBHO-CTPYKTYpHAs CXeMa

WUTPOBOTO  aBTOMAaTHU3UPOBAHHOTO  OOYYAIOIIETo
kommiekca (MAOK). B pesynprarte MOpOMCXOIUT:
pa3paboTka MaTeMaTHYeCKHX Mojenen

MIPEACTAaBICHUS] JIaHHBIX B WH()OpMaLMOHHOH Oa3e
HUAOK; ¢dopmupoBanne 0000IIEHHOH  MOJEIH
THIepMeTUHHON MH(GOPMAIIMOHHOW 0a3bl Ha OCHOBE
HEYETKMX KOTHHTHBHBIX KapT; HCIOJIb30BaHUE
Teopuii: yIpaBiIeHUs B OpraHU3aOHHO-
TEXHUYECKUX CHCTEMaX, HEYETKHX MHOXECTB M
JOTUKH, TEOpuH TpadoB, CHCTEMHOTO aHAIN3A,
cuHTe3a 0a3 IaHHBIX, 3HAHWH, MHCCIIEIOBAHUS
omepanuii. Maremarndeckass MOJENIb  OIUCAHUS
ONEPaTHBHBIX  y4EOHBIX CHTyallMii Ha OCHOBE
HEUYETKHUX KOTHUTHBHBIX Kapr, MO3BOJISIET
NPUMEHEHHE CTAaTHYeCKOro HeuyeTkoro rpada B
cllydae NpejACTaBiIeHUs B WH(DOpMaLMOHHOH Oase
CTEPEOTHUITHBIX YYeOHBIX CHTyallMii W HEYETKOro
JMHAMHUYeCKoro rpada, OTpa)alollero H3MEHEHHUE
OIIEpaTUBHOU WIM HaJIU4YUE HECTEPEOTUIIHOU
cuTyanun yueOHoit aestensHocTH [1].

PasBurue 0a3UCHBIX (hopMUpYFOITIX
MIeJarOTOMETPUIECKUX MaTeMaTHYeCKUX MOJeIeH
yuyeOHOM  JEATENbHOCTH  TaKkkKe  ONpedessieTcs
mpoOieMoii  pa3pabOTKH METOJOB W aJTOPUTMOB
OLICHKM KayecTBa YNpaBieHUS 00pa3oBaTeIbHBIM
NpoLeccOM M COOTBETCTBYIOWIEH  y4eOHOit
JeaTellbHOCThI0.  Ha ~ OCHOBE  CHCTEMHOro U
TEOPETHKO-MHOXKECTBEHHOTO  MMOJXO0Ja PELIAITCS
3aJ[a4y C MHOTOIEJIEBBIX TTO3UIMH 1 00ecIieunBaeTcs
pEJIeBaHTHOCTh AaHAJIN3a, MOHUTOPUHIA W OLCHKH
KayecTBa  yIpaBlieHHWs. BbIIeNeHbl  OCHOBHBIC
HanpaBJIeHUs]  OIIGHKM  KayecTBa  yNpaBJICHUS
y4eOHOHM JesTeIbHOCTBIO: YCTaHOBJIEHHE IeJeld |
HOpMATHBOB  y4eOHOW  nestembHOcTH  (L[H),
yAydlIeHHEe YCIOBHH W TEXHOJOTHH y4eOHOM
nearensHoctn  (TO), conepkanmst  00pa3zoBaHUS
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(CO), pesynbratsl obpasoBanus (PO), morpedHOCTH yaeOHoit JeSITeTbHOCTH CBSI3BIBACTCS c

obmecTBa B pe3ynbTaTax y4eOHOW NesSTeTHHOCTH
(IT0). Mopens  kagecTBa  00pa30OBATEIHLHOTO
mpoliecca IpeAcTaBieHa B Buae KopTexka K=<Kyy,
Kro, Kco, Kpo, Kno>, tme Kym, Kro, Kco, Kro,

Kmo - wmomenn IIH, TO, CO, PO, TIO
COOTBETCTBEHHO.

B ocHoBe mocTpoeHHS CTPYKTypHOH MOAETH
OLICHKH KadgecTBa YIIpaBIeHUS yueOHOH

JIESITETIHHOCTBIO MCTIONIB3YETCS CHCTEMHBIH TOIXO[,
KoTJa 00pa30BaTENbHBIA MPOIECC pacCMaTPUBACTCS
KaK COBOKYITHOCTb KOMIIOHEHTOB M CBSI3€H MEXIY
HUMH. B KkadecTBe KOMIIOHEHTOB BBIJCIISIOTCS
OCHOBHBIE COCTaBJIIONINE YIeOHOH nesTensHOCTH. B
pe3ynbTate JEeKOMIO3UIMN MOJAENb MPEACTABISETCS
B Bune koptexa <L, @, C, K, O>, rae Il — uenn
cucrembr; @ — Qynkiuu cuctemsr; C — CTpyKTypa
CHUCTEMBI, KOTOpas peamusyer ee (ynkmmu; K —
KOMITOHOBKA TMEPEYUCIICHHBIX DJIEMEHTOB CHUCTEMBI;
O — opranusaiys QyHKIIHOHHPOBAHHUSI CHCTEMBI [2].

PasButne w  cTpykTyMpoBaHHE Oa3MCHBIX
(hopMupyrommx Me1arOrOMETPHYECKIIX
MaTeMaTHYECKUX MOJeTeH Y4eOHOH NesTeIhbHOCTH
MO3BOJSIET AHANU3UPOBATH METOABI M CPEICTBA
yOpaBieHHS 00pa3oBaTeNbHONH  TpacKTOpHEH B
CHCTEMaX »JIIEKTPOHHOTO OOYyYeHHS Ha OCHOBC
TEOPUU U3MEPEHUS JTaTEHTHBIX EPEMEHHBIX, TEOPUHU
HEYETKMX MHOXECTB, TEOPUH YIPABICHUS, METOAX

MaTeMaTUYECKON CTaTUCTHKHU. ®Dopmupyercst
MareMaTU4ecKas MOJEIb KOHCTPYKTa - «30Ha
Omkaiiiero pa3BUTHUSAY, OCHOBaHHas Ha

00BEKTHUBHON TpalynpOBKE YIEOHBIX MAaTEPHAIIOB T10
YPOBHIO TpyZHOCTH. CTPOHTCS MOJENbh H3MEPEHUS
YPOBHS TEKYMIMX y4eOHBIX JOCTHXEHHH Ha OCHOBE
merononoruu I'. Pama c¢ pacmmpeHHBIM HabOpoM
HaOJII01aeMbIX HMHIUKaTOpPOB yueOHOI
JIeATeIIbHOCTH, B KOTOPBIH Hapsiy ¢ pe3yiabTaTaMi
BBITTOJIHEHHS TECTOBBIX 33/IaHUH BKIIOYCHBI METPHUKH

B3aUMOJICHCTBUsL ~ oOywamommxcs ¢ y4eOHbBIM
KOHTEHTOM, a  TaKkKe  O00padOTKM  METpHUK
HEMOHOTOHHOTO  XapakTepa, 4TO  IO3BOJISET
UCTIONB30BaTh WX AN HW3MEPEHHs  YPOBHS
MOJATOTOBICHHOCTH  HAapigy C  MOHOTOHHBIMH
MeTpuKkamH. Beimensercs  Meron — ympaBieHHs
WHAUBUIYaJIBHON TpaeKTOpUeH o0ydenus,

OCHOBAHHBIH Ha HAEAX KHOEPHETHYECKOTO IMOJXOoJa
kK oOyuenmro JI.A. PacTtpurmna, 9YTO MO3BOJSIET
MPOM3BOJUTE AJaNTHBHOE (OpMUpPOBaHUE OJIOKa
00BEKTOB y4eOHOTO KOHTEHTa Ha KaXKJIOM IIare
o0ydeHHsl, y4UThIBasi ypPOBEHb IOJIrOTOBJICHHOCTH
oOyuarorierocs.  YCTaHABJIMBAETCSl  CTPYKTYpHO-
(yHKIMOHATbHAS opraHu3anus CHCTEMBI
AIIEKTPOHHOTO OO0YYeHHs, OCOOCHHOCTBHIO KOTOPO
SIBJISIETCS. MOJIYJIb TIPHHSITHSI PELICHHUI 10 BETBJICHHIO
TPaeKTOpUHU o0y4eHwus, UCTIONB3YIOINH
nHpopmanuio 00 WHJUBHUIYJILHOM 30HE
Ommkaiiniero pa3Butus crynenra [3].

MaTeMaTHYeCKHUM M TPOTPAMMHBIM OOECIICUCHUEM
MTOIACPKKH PUHATHS PEIICHUI B cUCTEMe y4eOHOM
MOJrOTOBKK cTyAeHToB. Ilpm »ToM paspaboTana

TEXHOJIOTHs (dbopMupoBaHus
MYJIBTHCOLIMOMETPHUECKON 00pa3oBaTeNbHOM
KOMITIOHEHThl ~ (mOKa3aTeds  TOTOBHOCTH)  Ha

COBPEMEHHOM pBIHKE TpyAa B BHJIE MHEMOKOJa,
OTPa)KaIOIEr0 YPOBEHb TOTOBHOCTH CIICIHAIMCTOB
Ha OCHOBE OLCHOK YPOBHS KOMIICTEHTHOCTH
OTHOCHTCJIHO TEOPETHYECKUX W NPAKTHYCCKHX
3aaHuil. CopMupoBaHa MaTeMaTHYecKas MOJACTb H
METOJMKa KOMIUICKCHOH  OIIGHKH  IIOJTOTOBKH
CIICLIMATIICTOB Ha OCHOBE TEOPUH  HEYETKHX
MHOKECTB W aliTOpPUTMa PEHTHHIOBOH OLICHKH,
MIPEACTaBICHHON Ha SHTPONUIHOM IIOJIXOJE, €ro
MaTeMaTH4eckoe U IPOrpaMMHOE OOecIieueHue,
MO3BOJISIOIEE  aBTOMATHU3UPOBATh  IOAJCPIKKY
MPUHATHS yIpaBICHUECKUX pemieHniH. OCHOBHBIC
pe3yabTaThl  HCCIIENOBAaHUSA 11O 00ecIeueHHEI0
NOAJCPKKH TPUHATHA PELICHHH MOJNy4eHBl C
HCIIOIB30BaHHEM TEOPHUH YIIPaBJICHUS
OPraHU3allMOHHBIMU CHCTEMaMH, TEOPHH IPHHSITHI
pELICHHH, a TAK)KE METOAOB YIIPABJICHHS KaueCTBOM,
anmapata TEOpUHM HEYETKHUX MHOXECTB, TEOPHHU
BEPOSATHOCTE W MaTeMaTH4eCKOH CTaTHUCTHKH,
9KCIEPTHBIX  OIIEHOK, METOJIOB  CTPYKTYpPHOTO
nporpaMmmupoBanus [4].

PasButue 6a3uCHBIX (hopMupYIOLITHX
NneJaroroMeTpuICCKuXx MareMaTUYCCKUX MOHeHeﬁ
yueOHOM  JEATENbHOCTH  TaKKe  ONpedessieTcs
npoONIeMoil  pa3pabOTKM MOJAENU M alrOPUTMOB
YIIPABJICHUS] TPEHAXKHOW MOATOTOBKOM CTYAEHTOB HA
OCHOBE TEOPUH CHCTEMHOTO M MAaTEMaTHYECKOro

AQHAIN30B;, HWMHTAllMOHHOTO W  KOMIIBIOTEPHOTO
MO/JIETTMPOBAHNS; TEOpHUH ABTOMaTHYECKOTO
yIOpaBiIeHUsT W TPUHATHS  pPEIICHHWH; TEOpUH
BEPOSATHOCTH M  MaTeMaTHYECKOW CTAaTHUCTHKH;

TEOPUH TO3TANHOTO (OPMUPOBAHUS YMCTBEHHBIX
nevictBuil u mnonsaTui. Ilpu 3TOM mpemoxkeHa
CHCTEMHasT MOJeJib ~ OpraHu3aluud  TPEHaKHOMU
MOATOTOBKH  CHEIUAIUCTOB, KOTOPYID  MOKHO
Hpe}ICTaBI/ITL B BHUIC TpéX B3aUMOCBSI3AaHHBIX
YpOBHEM: (hYHKIIMOHAITFHO-OPHEHTUPOBAHHOTO
NPEeAMETHO-OPUEHTUPOBAHHOT O H poOiIeMHo-
OPUEHTUPOBAHHOTO. Jltst OLICHKU KadecTBa
HMUTUPYEMOM MOJIENH TIO SHTPONMUHOMY 3HAUEHHIO
BapualUMl €€ [EPEMEHHbIX BBOJAUTCSA TOHSATHE
MoKa3aTessl KadecTBa MOJEIM [0 TEepPEMEHHOH,
omnpeensieMOil OTHOCUTEIBHO PAaBHOMEPHOTO 3aKOHA
pacripeiesieHust BEpPOSTHOCTEH. AIEKBaTHOCTD
pGSyJ'lBTaTOB HUMHUTAIIUOHHOTI' O MO}IGJ’II/IpOBaHI/I}I
peasbHOTO 00BEKTa YCTAHABIMBAETCS METPHUYECKOM
Mepoil OIM30CTH MEXAY BBIXOIHBIMH CHUTHAJaMHU
00BEKTa ¥ COOTBETCTBYIOIIMMH WM BBIXOIHBIMH
CHTHAJaMH MOJIENH, OTPAKAIOUIMMHU IHPEIMETHO-
JIeSTelIbHbIe XapaKTepUCTUKHU 00yueHus [5].

PazBuTtre n aHann3 6a3ucHbBIX (GopMHUpYIOMINX PazButne ¥ crpykTyHpoBaHHME 0a3HMCHBIX
NEeAAroroMeTpuICCKuX MaTeMaTUYCCKUX MOHGJ’ICﬁ (1)0pMI/Ipy}OHII/IX negaroroMeTpuieCKux
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MAaTEMAaTHYECKUX MOL[CJIef/i yqe6Hoﬁ OCATCIIbHOCTHU TIO3BOJIAOIIIAsA MUHHUMU3HUPOBATH BO3MOXHOCTH

TMMO3BOJIET aHAJIM3UPOBATH MOACIA W aJTOPUTMBI

MPOTHO3UPOBAaHMA OLECHKH KadecTBa OOBEKTOB
CHCTEMBl  BBICIIETO OOpa30BaHUS HAa  OCHOBE
PETPOCHEKTHBHOM,  TeKymiell U 3KCHEepPTHOI

nndopmanmu. PazpaboTaH aNropuT™M IOJIy4EHHS
KPHUTEpHsI aKaJeMHUYECKOH YCIEIIHOCTH, CO31aHHs
MOKa3aTessl aKaeMHUUEeCKOl YCIEIIHOCTH, Ha OCHOBE
PETPOCIEKTUBHOM JKCIIEPTHOU nHpOpMANHH.
CchopmMupoBaH anropuT™M CO3MAHHUS TEKCTOBBIX
MHJEKCOB - TpaHC(hOpPMANMOHHBIX MapaMeTPOB
TEKCTa M co3JaHa 0a3a JaHHBIX NMapaMETPOB TEKCTa
Ha OCHOBE PETPOCIIEKTUBHOM TEKCTOBOI
uaopmanun. [IpeacraBneHBl  MaTeMaTHYECKHUE
MOJICTIM ONpENENICHHs] TPAaHHULBI MEXIY YPOBHSIMH
Ka4yecTBa IMOJTrOTOBKH CHELUAINCTOB, CO3JaHHbBIE C
NPUMEHEHUEM METOJIOB: PErPECCHOHHOTO aHaIHu3a M
MaKCHMaJIbHOTO MPaBIoIoN00HS, Jarouue
NPOTHO3UPOBaTh  OLIGHKY  KadecTBa  OOBEKTOB
00pa3oBaHKs 4Yepe3 PETPOCHEKTHBHYIO U TEKYILYIO
undopmanuio [6].

PaszBuTtre m aHann3 0a3uCHBIX (HOPMHUPYIOMINX
MEeJarorOMETPUYECKIX MaTEMaTH4eCKUX MOJeNeH
yueOHOM JESITEIIEHOCTH CBSI3BIBACTCS c
MPE/ICTABICHAEM MOJIEIH M aJTOpUTMa YIIPaBICHHA
MOATOTOBKOH CTIEIHATINCTOB Ha OCHOBE
HUHTErpaJibHOTO  MOTHUBAIIMOHHOI'O0 TOTCHIMAJIa B
YCIOBHSX MHOronpouibHOro oOpa3oBanus. Ha
OCHOBE CHCTEMHOTO aHalli3a, TEOPHU YIPAaBICHUS,

CHCTEMHO- /1€ TEIbHOCTHOTO HOAX0Ja,
MHOTOKPUTEPUAIILHOTO BbIOOpa, MareMaTH4YecKoii
CTaTHCTHKH, HWMHTAllMOHHOTO  MOJEIMPOBAaHUS,
TeopHs ITOPUTMOB, TEOpHH MHOXXECTB,
KJIacCU(UIMPOBaHNS, TEOpHUU BEPOSITHOCTEH:
c(hOpMHUPOBAHBI MOJIETIb yIpaBJIeHUs
pacmpesieneHueM BPEMEHH CTYJICHTOB OTHOCHUTEIBHO
CHCTEMBI OabHBIX MOTHBAIMOHHBIX

KOHTPOJIMPYIOIINX W BO3ACHCTBYIOLIMX (DaKkTOpOB,

MOBBINIAIOIMINX ~ JWHAMHUKY YCBOGHHMS y4eOHOTro
KOHTEHTa; BBEJEH HHTETPAIbHBII MOTHUBAIIMOHHBIH
MOTEHIUAN (UMII), MpeACTaBIAOIINAN
KOJIMYECTBEHHBIN [I0Ka3aTelb, KOTOPBIi
XapaKTepU3yeT YPOBEHb MOTHBUPOBAHHOCTHU
o0ydJaromuxcs; IpeIoKEeHa MOJIENb

COBEpILICHCTBOBaHUS 00pa3oBaTeNbHOrO IpoLecca
Ha OCHOBE YIPABJICHUS NHHAMHKOH HHTErpajbHOIO
MOTHBALMOHHOT'O HOTEHIHMAaa npH
MHOTOnpopuIbHOM 00yueHuu [7] .

PasBurne 0a3MCHBIX (dbopmupyrOIIUX
MearoroMeTPUYECKUX MaTeMaTH4eCKUX MoJieneit
yueOHON  JEATeNIbHOCTH  TaKKe  OINpelessieTcs
mpoOyieMoit  pa3paboOTKX MOJENH | alTOpUTMa
YIPaBJICHUSI ISl HEJIMHEWHON CHCTEMbI OpraHU3aluu
y4eOHOU JesTeNbHOCTH. Ha OCHOBE MOIIEIMpOBaHUS
OPTaHM3aI[IOHHBIX CHCTEM YIIPaBJICHUS, CUCTEMHOTO
aHaJIM3a, TEOPUU UIP, TEOPHUH BEPOSITHOCTH, TEOPUH

MaHUITyTHpOBaHMs HHOpMAaIed o Tume Kadeapsr;
MIPEACTaBICHA 3a/7ada IIOCTPOCHMS ONTHMAJIbHOH
MOJENIM  CTUMYJUPOBaHUS  NpodecCHOHATBHOM
AKTMBHOCTH 00eCIIeunBarolias MOBBIIIEHHE KaueCTBa
y4eOHOM  JesITeNbHOCTH; IOCTPOSH  HKCIIEPTHBIH
MEXaHM3M /ISl OLIEHKH CJIO)KHOCTH KOHKPETHOTO
BU/Ia 3aHATHUS U3 U3y4aeMOro TEMaTHYeCKoro Onoka
OTIPENeISIONINA ~ BECOBOW  KOX(QQHUIHEHT I
MIOCTPOEHHS CHCTEMBI pacdeTa Harpy3KH y4eOHOI
JeATeNbHOCTH; pa3paboTaHa MMUTALMOHHAS MOJCIb
CHCTEMBI yTPaBICHHUs Yy4eOHBIM MPOLIECCOM  Ha
ocHOBe TpEX (a3zHoi Q-cXeMbl ¢ 0OpaTHOH CBS3BIO
ONITHMAJILHOTO B3aumoeicTaus [8].

PazButne ¥ cTpyKTyHpoBaHHME 0a3HMCHBIX
(dopMupyOLIIX TeIaroroMeTPHYECKUX
MaTeMaTHYeCKUX Mojeedl y4eOHOH NesTeIbHOCTH
MO3BOJISIET ~ MOJENHUPOBaTh M ONTHUMHU3UPOBATh
HHAWBUIYANbHYIO TPaeKTOPHUIO OOyUeHHs CTyAEHTa
(MUTOC) Ha oCHOBE METONOB CHCTEMHOIO aHAJIM3a,
HHTEJIIEKTYalbHOTO aHaIM3a JTAHHBIX,
penoOpaboTKM  JaHHBIX, OKCIEPTHHIX OLCHOK,
HEHpOCETEBOTO MOJCIUPOBAHMS, JUHAMHYECKOTO
MIPOTPaMMHPOBAHNUS, TEOPUHM NPHHATHS pEIICHHUH.
I[Ipn  sTOM  mpoBenéH  CHCTEMHBI  aHAIH3
CYIIECTBYIOIINX METOAOB M aJTOPUTMOB OLCHKH
KOMIIETEHTHOCTH  CTyJeHTa M  MOJEIUPOBAHUS
HUTOC,; paspaboraHa MOJIENb OIICHKHU
KOMIIETEHTHOCTH C YYEeTOM pPe3yJbTaTOB OCBOCHMS
OCHOBHBIX 00pa30BaTEeNbHBIX MPOTPaMM, HAaydHO-
HCCIICIOBATENIbCKON  paboThl,  MHIMBUAYAIbHBIX
ocobeHHOCTEH crynmeHTa u TpeboBanmit DPI'OC;
c(OpPMHUPOBAH ANTOPUTM OLEHKH KOMIIETEHTHOCTH
CTy/IlCHTa Ha OCHOBE MWCIOJIb30BaHUS THOPHIHBIX
9KCIIEPTHBIX CHUCTEM MW METOJOB IpeaoOpadoTKH
JAHHBIX; CHPOEKTHPOBAHbI MOJEIN ONTHMH3ALUH
HUTOC Ha OCHOBaHHMHM KpUTEPHUS MAKCUMHU3ALUU
YPOBHS cHOPMHUPOBAHHOCTH KOMIIETEHTHOCTH [9].

Pa3putne u aHanmu3 6a3uCHBIX (QOPMUPYIOIINX
MeJaTOTOMETPHYECKIX MaTeMaTHYeCKHX MOeseH
yueOHOI JeSITeIbHOCTH CBSI3BIBACTCS c
NpeACTaBICHUEM MOEIH U aJTOPUTMOB yIIPABICHHS
MOJATOTOBKOM MarucTpoB Ha OCHOBE METOJOB
CHCTEMHOTO aHaJlu3a, CHCTEMHO-/AESTeIbHOCTHOTO
TIOJIX0/a, MHOTOKPUTEPHAIEHOTO BBIOODA,
MaTeMaTH4eCKON CTATHCTHKH, TEOPUH AJITOPHTMOB,
TEOpHHu MHOXXECTB, KJIacCH(UIIMPOBaHNS,
MaTeMaTH4eCKOro MOJEIMPOBaHMUS, TEOPHH Ipados,
TEOPHHM CETEeBOr0 IUIAHHMpOBaHWs. IIpum  3ToM
YCTAaHOBIICHbI MOJIENIM W AITOPUTMbI  CHCTEMBI
yIPaBJICHUsI MMOJrOTOBKOIl MarucTpoB TEXHHUYECKOTO
Mpo¢wIsi Ha OCHOBE KOMIETEHTHOCTHOTO IIOAXO[a;
MpEeACTaBIeHa MOJENb OLEHKH BaXHOCTH U
3¢ (GeKTHBHOCTH NPH (OPMHUPOBAHHHA KOMIETEHITHH
BBITyCKHUKA  MAarucTparypbl  By3a; OIpeneNEH
QITOPUTM YIIPABJICHUS] OpraHM3anuedl oO0ydeHHs c

MPpUHATUA peIlIeHPIﬁ, HUCIIOJIb30BaAHUEM o3 KOMIETCHTHOCTHOI'O MmoaxoAa, € Y4Y€TOM
pacmibIBYaThIX KAaTErOpUH: CHHTE3UPOBAHA MOJAENb mpoueaypsl  M3MepeHuss (PakToOpoB M YpOBHEH
CHUCTCMBbI ypaBJiCHUA y‘{€6HBIM nponueccomMm (bOpMHpOBaHI/IH KOMHGTCHIII/Iﬁ 10 BUJaM
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JEATEIBHOCTH: MIPOEKTHO-KOHCTPYKTOPCKAs; OPHEHTHPOBOYHBIH, HCTIOJTHUTEIIbHBIH u
CEpPBUCHO-3KCILTyaTallMOHHAS; Hay4HO- KOHTPOJIBHBIM, KOTOpBIC OMNPEAENAIOT OCHOBHBIC
HCCIIEI0BATEIbCKAs; OpTaHHU3aIIOHHO- HamnpaBICHUSI MaTEMaTHYeCKOTO  MOJEIUPOBAHUS
yIOpaBiIeHYeCKas;  OKCIEpTHass, HaI30pHas U HCYA. MHoxecTBO 9JIEMEHTOB  y4eOHOTO
HHCIIEKLIIMOHHO-ay TUTOPCKas c JJIeMEHTaMHI JeHCTBUS MOXKHO 3amucaTb B BHUJE Habopa
MaTEeMaTHYECKOT0 MOJICIIUPOBAaHUS KOMIETEHIUH MOCIIeI0BATENbHBIX 9JIEMEHTOB  CHUCTEMHBIX
[11]. oreparnui. Kaxnprit JJIEMEHT heva
PasBurue (dopmupyromero XapaKTepu3yeTcss  KOHKPETHBIMH  CBOMCTBaMu,
MeJaroroMeTPUIECKOe MaTeMaTHIECKOe KOTOpBIE OJHO3HAYHO ONPENEISIIOT €ro0 B ITaHHOH
MOJICTIMPOBaHNWE y4eOHOTO Ipomecca OTPaKaeT cucteme. COBOKYIMHOCTH BCEX CBOICTB 3JIEMEHTa
obmee HaIpaBJICHUE aBTOMAaTH3alN y4eOHOTO NEHCTBHA YCTAHABIMBAET €r0 COCTOSHHE.
00pa3oBaTEeNBHBIX TEXHOJIOTHH, HANpPaBICHHBIX Ha Mexny  GasucHeiMm  kommoHeHTamu — LICY]]
COBEPIICHCTBOBAaHWE  IMKIMYECKOW,  Oa3MUCHOM, KOHCTaTHUPYIOT CBA3b - MHOYKECTBO  CUETHBIX
(hyHIaMEeHTaNbHOM u OTIPOKONPOPIITEHON 3aBUCUMOCTEH  CBOMCTB  MEXIY  DJIEMEHTaMu
MOJATOTOBKM  CIELUANUCTOB, KOTOpPbIE JOJKHBEI CHCTEMBl  y4eOHOTO JAEHCTBHS, COCTaBIISIOLIUX
OpPUEHTUPOBATHCA B o0eit CTPYKTYpe BeIylINE KOMIIETEHIIHH. 910 onpenenser
MIPOM3BOJICTBA,  COBOKYHNHOCTM  METOJIOB  €ro COOCTBEHHYIO CTPYKTYpY Ppa3BUTHS KaxJIOH W3
CcaMOOpraHu3allid HM  dTamax  (OPMUPOBAHUS COpoKa BOCBMH 3aj1ad (opMHpOBaHHUS LEIOCTHO-
npodeccroHaILHOT0 MacTepCTBa. CHCTEMHOH JINYHOCTU COBPEMEHHOI'0 CIIELHAINCTA.
Pasputne  ¢dopmupoBanus 0a3bpl  JTaHHBIX

MeIarOrOMETPHYSCKUX MoJenell  (OpMHUHIPYIOIIETO
SpUraMMHOTO aHajJH3a 00pa30BaTEIHHBIX OOBEKTOB
npr  GopMHUpOBAaHMHM MaTEeMAaTHYECKAX MOIEIeH
y49e0HOI NeATeNPHOCTH OTHOCHTEIBHO CIOoco0a
JIOCTIKECHUS KpUTEPHUCB 3PUraMMHOCTH
MaKCHUMaJbHO IOCTHUTACTCS TPH aHAINU3 Oa3HCHBIX
MEeJaroroMeTpUYecKuX MaTeMaTH4YeCKUX Mojemeit
y4eOHOIl [NesATeNTbHOCTM  Ha OCHOBE IICHXOJOro-
MeAaroru4eckoro CHCTEMHOI'0 aHaju3a,
TICUXOJIOTHUECKON TEOpUU JEeATENbHOCTH, TEOPHUH
(hOpMHUpOBaHUSA HHTEIUICKTa, THICPIPOCTPAHCTBA
[EIOCTHO-CUCTEMHBIX [UKJIOB JKH3HEICATCIHHOCTH
SpUramMHOTO (hopmoobOpazoBaHUsL. HemoctHo-
cucremHoe ydeOHoe aetictBue (LICY/l) cocraBmser
0a3MCHYI0  CTPYKTYpPHYIO  OCHOBY  IIEJOCTHO-
cucTeMHoro nukia skmsHenesrenbHoctd (LICLPK),
COCTOSIIECTO W3 JBCHAIIATH KOMIIOHCHTOB 3BE3JIBI
Opurammbel.  Kaxnerit  snement ICLDK  moxHO
MPEeJICTaBUTh METOJAMH CHCTEMHOTO aHaM3a 4epes
JIBEHA/IIaTh IICUXOJIOTO-NIEAaroru4eckKux JeHCTBUM,
KOTOpBIE B MPOIECCE WHTEPUOPU3AIUU MPHUHUMAIOT
JIBEHAIATh OCHOBHBIX (POPM OT OPHEHTAIIMOHHOM
JI0 BHYTPEHHEH M TaKke HMEIOT JAeATeIbHOCTHYIO
ocHOBY. C y4€TOM TIpOILECCOB KOMMYHHKATHBHOW
JIESITETPHOCTH JOTIOMTHUTEIBHO BBIEITIOTCS YETBIPE
[EIOCTHO-CUCTEMHBIE yue0-HbIe JIEHCTBUS.
CymectByer copok OasucHbix LICY]], xotopsie
UMEIOT MPEIMETHO-ACITEITEHOCTHYTO OCHOBY
otHOcuTenbHO LICIK, ncuxonoro-neaarornaeckoro
CHCTEMHOT0 aHaJlM3a M Tporecca (popMHUpOBAHHS
MHTEIUIeKTa.  MaremMaTHdeckoe  MOJEIHPOBaHUE
I[EJIOCTHO-CUCTEMHOTO yueOHOTO JIEACTBUS
ompenenseT Oa3WCHYIO 3aJady IeJaroroMeTpHUKH
[10].
Kaxnoe

JIECTBUE UMEET

LIeJIOCTHO-CUCTEMHOE
Tpu ©Oa3ucHbIE

yueOHOe
KOMIIOHEHTA!

Conclusion
HOI/ICK U aHaJIn3 OCHOBHBIX HaHpaBJ‘IeHI/Iﬁ
pa3BuTUA (hopmMupoBaHus 6a3sl JaHHBIX

MeJarOTOMETPHIECKUX Mozeneil  Gopmupyromero
SPLUraMMHOTO aHalin3a 00pa30oBaTENbHBIX OOBEKTOB

OTHOCHUTEIILHO (opmupyromIIETO
NIe1aroroMeTpUUECKOro MaTeMaTH4eCKOTro
MO/JIEITMPOBAHUSI yueOHOTo Ipolecca CBSI3BIBACTCS C
IpoleccaMu COBEpIIIEHCTBOBAHU
MpOrpaMMHPYEMBIX ~ MaTeMaTHYeCKUX  Mojeneit
yueOHOM JIesITeNbHOCTH OTHOCHUTENBHO XapakTepa
MPEICTABICHUA KPUTEPHEB  KU3HEIEATENBHOCTH,

LUKJIMYHOCTH, CUCTEMHOCTH M STAIlHOCTH, KOTOpPbIE
00pa3yloT 0a3WCHyI0 SYCHKYy 00pa3oBaTeIEHOTO

MIPOCTPAHCTBA, ONPEHEISIOT YCIOBHS — pa3BUTHSA
abcoroTHOTO 00pazoBaTebHOTO LUKIIA,
OTPaXKaIoIIEro CrenuQpHUIECKyT0 CTPYKTYpPY
HNOATOTOBKH  HIMPOKONPO(MIIBHBIX  CIIEIMAIUCTOB

NPH pean3aiiy MeXIyHapOIHbIX 00pa30oBaTeIbHbIX
cTaHmapToB. IIpm 3TOM BaXHO  YCTaHOBUTH
HalpaBJIeHHE pPa3BUTHE U CHOCOOBI (pOpMUpPOBaHUA
YPOBHS COCTOSIHHS OCHOBHBIX 0a3MCHBIX MTapaMEeTpPOB
BCEX OCHOBHBIX UETBIPEX CTPYKTYp LEIOCTHO-
CHCTEeMHBIX  3BE3]] OpHUraMMbl, CTENEHb WX
B3aMMOCBSI3M B HAlPaBJICHUH WCCIIEJOBAHMS IIECTU-
JIEMEHTHOM  CTPYKTYphl ~0a3MCHOTO  IIE€IOCTHO-
CHCTEMHOTO JEUCTBHSI. Kaxnas 3a7a4ya
(OpPMHpPOBaHUSI  IIEJIOCTHO-CHCTEMHOH  JINYHOCTH
3aMaércd  KpUTEPUSIMH  JOCTHXKCHHS  YpOBHEH
MYJIBTHIIIUKATHBHOTO IIPOCTPaHCTBA
ITHPOKONPOIIEHON JESITEIbHOCTH yepes
peann3aimio MHOTO(]a3HBIX MIPEeIMETHO-
JeSITeTBbHOCTBIX OTHOIICHUH CKOPOCTHBIX
(hOpMUPYIONTUX CXEM.
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Introduction

Development of civil society in favor of
historical prerequisite for the development of law.
Without a mature civil society is impossible to build
a democratic political system. Only conscious, free
and politically active citizens capable of creating the
most rational forms of collective life. On the other
hand, the state has to provide conditions for
realization of the rights and freedoms of individuals
and groups.

The diversity of interests of citizens, their
implementation by the various institutions, the range
used at the same time the rights and freedoms
constitute the main features of civil society.

Civil society institutions can be divided into
three groups. This organization, in which the
individual:

- receives funds to meet the vital needs for food,
clothing, shelter and so on.. These means the
individual can get into industrial organizations,
consumer and trade unions etc .;

- meets the needs of procreation, fellowship,
spiritual and physical perfection, and so on. D. This
is facilitated by family, church, educational and
scientific institutions, creative unions, sports clubs,
and etc .;

- meets the needs in the management of the life
of society. Here the interests are realized through
participation in the functioning of political parties
and movements.

The ability of individuals, various organizations
of citizens to defend their personal interests, the
ability to meet them at their own discretion, without

violating other people's private and public interests,
characterizes the maturity of civil society.

Materials and Methods

In modern conditions the civil society acts as a
manifold is not mediated by the state of relations of
free and equal individuals in the market conditions
and the democratic rule of law. In contrast to the
state structures in civil society not dominated by
vertical (hierarchical) and horizontal communication
- the relationship of competition and solidarity
between legally free and equal partners.

In the economic sphere, the structural elements
of civil society are non-state enterprises:
cooperatives, partnerships, joint stock companies,
companies, corporations, associations and other
voluntary economic associations of citizens, they
create on their own initiative.

Socio-political sphere of civil society include:

- defining the family as social unit of civil
society, which intersect the individual and the public
interest;

- social, political, political parties and
movements, which express the diversity of interests
of different groups of civil society;

- bodies of public self-government in the place
of residence and work;

- identify the mechanism of formation and
expression of public opinion, as well as the
resolution of social conflicts;

- non-state media.
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In this area develops the practice of
institutionalization of interests that arise in society
and express them in a non-violent, civilized manner,
within the framework of the constitution and laws of
the state.

Spiritual sphere of civil society presupposes
freedom of thought, expression, real opportunities to
express their views publicly; autonomy and
independence of scientific, artistic and other
associations from the state structures.

In general, civil society gives priority to human
rights and freedoms, improving the quality of his life.
This implies:

- recognition of the natural right to life, free
activity and happiness;

- recognition of equality of citizens in the single
framework for all laws;

- approval of the rule of law, subordinating its
activities to the law;

- creation of equal opportunities for all
economic, social and political activities.

Civil society is closely connected and interacts
with the state of law, the main functions of which are
as follows:

- develop a common strategy for social
development;

- definition and justification of priorities, rates,
proportions of the economic and social spheres of
society;

- promotion of socially useful activity of
citizens and protection of their rights, property and
personal dignity;

- democratization of all spheres of society;

- defense of borders and public order.

Today in Uzbekistan there is a gradual process
of formation of civil society. Civil society in modern
conditions is an integral part of civilization and
humanity. People of any state the right to decide their
own destiny, to make responsible decisions and
accomplish their tasks well. Then it will be achieved
the highest goal of our people - peace and tranquility
in the country, well-being and prosperity of the
motherland. At the same time, to, form a civil
society, need to be transformed and the public
consciousness. This is to ensure that citizens fully get
rid of the ideas of the old command-administrative
system and were able to create an independent form
of civil government with the help of civil society
institutions.

The main purpose held in Uzbekistan from the
first days of independence, large-scale complex
transformation was the construction of a democratic
state with steadily developing economy, the
formation of an open civil society, in which the
highest value is a man protected his rights, interests
and freedoms, has created favorable conditions for
the realization of its potential . The successes
achieved by the country on the path of their own
favorites are the result of the implementation of

today received worldwide recognition of the "Uzbek
model" of reforms, developed by President Islam
Karimov stressed at the conference.

Within  the  framework of  consistent
implementation of the principle "From a strong state
- a strong civil society" has all the necessary
organizational, legal and material conditions for the
formation and development of independent, stable,
enjoying the support of the general public and with
deep roots in the history of our people of diverse
civil institutions.

The country has a strong legal framework,
which guarantees freedom of activities of self-
government, political parties, movements, trade
unions, associations and foundations, NGOs,
independent media, which, accounting for the
institutional structure of civil society in Uzbekistan,
promote the active participation of citizens in the
implementation of the most important tasks of socio-
economic development of the country.

The Constitution of the Republic of Uzbekistan
enshrines the right of citizens to participate in
managing the affairs of society, guarantee the rights
and legitimate interests of civil institutions, the
creation of equal legal opportunities. Adopted by
more than 200 legal acts that serve a solid legal
foundation for the sustainable development of civil
society in the country.

The transformation of public consciousness is
one of the most complex social processes. In
Uzbekistan, the circumstances were such that it was
necessary here since the early days of independence
to decide the most acute problems that were inherited
from the previous regime. Legacy of the past were
deeply lopsided economy; colonial directed structure
rich natural and mineral resources, distribution of
productive forces, pricing, structure of consumption
and others. There was a problem of self-
determination of mechanisms and forms of transition
from a command economy to a market system, and
the need to search for the best options for entering
into international economic relations.

Studying the rich experience of many countries
with a market economy has prompted the need for
Uzbekistan formation of socially oriented market
economy. This choice was based on full
consideration, not only international experience, but
also the conditions of life, traditions, customs, and
way of life of the population.

The process of formation of socially oriented
economy in Uzbekistan is based on five key
principles of the policy of the transition period set
out by the President Islam Karimov [3]. They are as
follows:

1. The economy must take precedence over the
policy, be it internal content. Policy is a reflection of
the economy and should serve as its further
development. Economics and politics do not function
separately. They are inextricably linked to each other
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and form two sides of a single whole. In this
relationship the priority is attached to the economy as
the primary single system. This does not mean to
override policy. Economic policy is designed to
strengthen the economy, to determine the strategy of
its  development.  Unreasoned, unreasonable,
erroneous economic policy could cause the economy
is not reparable impact, gain economies to failure and
disruption of the ultimate goal. Economics and
politics, in unity and in full compliance, should move
in the direction of the main social goal -
improvement of living standards and social
protection of his.

2. The transition from one socio-economic
system to another is full of contradictions and
complexities. Overcoming them requires a strong
government. It is the state acts as the initiator of
reforms. It identifies priority areas of economic
development, develops and implements the policy of
radical transformations in the socio-economic and
socio-political life of the country. The state is the
main reformer during the transition period. This
factor does not allow chaotic development processes
of transformation of one socio-economic system to
another; this process gives focus and consistency.

3. At the beginning of the transition period is
necessary to lay the legal foundations of the future
socially oriented economy. First of all, the very
transitional period should be based on a legal basis.
Only in a state of law is provided tangible results of
economic and social transformation.

4. The transition to a market economy in
Uzbekistan, with its demographic characteristics and
accumulated complex social problems, demanded the
implementation of a strong social protection of the
population. Uzbekistan inherited from the previous
system, has got a very low standard of living of the
population, especially in rural areas. By this
phenomenon has increased more the problem of
unemployment, which is aggravated by the economic
crisis. The closure of many large enterprises of
national importance, the cessation of deliveries and
orders from other regions of the former Soviet
Union, led to the cessation or drastic reduction in
activity significant number of companies, which has
led to an increase in the number of unemployed.
Lack of work, of course, reduces the source of
income and expanding the circle of poor families.
The transition to a market economy, under the
influence of supply and demand, leading to a sharp
rise in prices for goods and services. Out of the
country on the world resources market requires
adaptation of the internal market prices on the
international level. The introduction of market-based
pricing mechanism, low income families requires the
establishment of a strong and effective mechanism of
social protection and social services. Only in this
case it is possible to ensure a dynamic move toward a

market economy and preserving social and political
stability in the country.

5. The gradual formation of the new market is
an essential feature of economic reforms. The
experience of the transition to a market economy in a
number of countries by the "shock therapy" for
Uzbekistan was not suitable. The introduction of
market mechanisms in the short term could further
deepen the accumulated social problems and lead to
a precipitous impoverishment of the population. Only
a gradual transition to a market economy is one of
the leading principles. It defines all the internal logic
and dynamic nature of economic reforms. A gradual
transition to market relations was caused by the fact
that for a country like Uzbekistan, took time to create
an appropriate legal framework, market structure, the
implementation of far-reaching reforms in the area of
ownership, agrarian relations in the social sphere. A
gradual transition to a market economy required for
the formation of a new economic thinking, market
psychology, adapt to the market situation. It was
necessary to solve the problem of training a new
generation of cadres, specialists able to work in
market conditions.

An important manifestation and indicator of
transformation of public consciousness is public
opinion. The backbone of public opinion are [4]:

- the importance of social facts and events on
which public opinion is formed;

- spiritual and intellectual and moral level of
society, different social classes and groups that
represent public opinion;

- spiritual and moral stance, political views of
citizens, political parties, social movements as the
generators of public opinion;

- national, ethnic, religious characteristics of the
population, defining social actions are reflected in
public opinion;

- the ratio of principal and related interest to be
implemented in the course of social action, the level
of harmony that defines the status and sustainability
of public opinion.

In the course of studying of public opinion in
the above-mentioned features are considered logical
relationship and sequence.

The main areas of expression of public opinion
are morality, morality, law, religion, culture,
ecology, economics, politics, and others. Public
opinion in these areas of life in nature of society is a
rapid response of social science to the relevant
requests of social practice.

Public opinion is a necessary element and
effective public administration system of socio-
economic and political processes. Public opinion
expressed by the people on urgent problems of social
life, is a kind of "social barometer" that allows for a
constant monitoring of the social development of the
socio-political, socio-economic and other processes
in the country. On this basis, it produced evidence-
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based suggestions and recommendations (action
model) on the most important aspects of the
development of society, timely account of which
contributes to the removal of emerging social
tensions and improve the efficiency of public
administration.

Conclusion

In Uzbekistan, the transformation of public
consciousness steadily held in the context of the
formation of free-thinking independent identity of
the citizen with permanent views, beliefs, forms the
world, as well as a powerful ideological immunity.
The confrontation of different kind of ideological
threats would allow beneficial to participate in all
spheres of the Uzbek society with a view to the
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Introduction

At this stage of human development world
community became concerned about the increasing
environmental problems, changes in natural
ecosystems, loss of biodiversity, the threat of global
climate change, accidents at industrial sites, and as a
result, the negative impact of economic and other
activities on the environment and on human health.
The impact of man on nature has led to the opposite
effect on the nature of the conditions of human
existence. As a result of this dual interaction of man
and nature in the world there were multiple
problems. Among the urgent problems of the history
of Uzbekistan studying the issue surrounding the
history of the medium is high. With the scientific and
practical point of view, the objectivity of the
consideration of this issue is determined by the
importance of addressing policy objectives,
particularly in the achievement of the transition of all
mankind to sustainable development. President of
Uzbekistan Islam Karimov said at the plenary session
of the UN Summit "Millennium Development
Goals", 20 September 2010, said: "Of great
importance for achieving the goals of the Millennium
Declaration, particularly in the context of
contemporary ~ anomalous climate change,
environmental protection and acquires environmental
conservation™ [1]. Indeed, the social significance of
the environmental challenges facing the planet
including all the historical features of research
clearly and precisely determines their environmental

focus. As a result, environmental history has become
one of the fastest growing areas of modern historical
science. As is known in the Soviet period as a result
of irregular administrative and bureaucratic politics,
erroneous approach to the placement and
development of the productive forces has led to
environmentally critical situation in Uzbekistan.
Carrying out economic policy based on the ideology
of the Communist Party, led by cotton monoculture
has caused damage to nature and human life. There
are dried up of the Aral Sea, polluted water resources
of the Amudarya and the Syrdarya, irrigated land.
Difficult drinking water to the population. Because
no careful attention to environmental problems
worsened level of social life, exacerbated all sorts of
diseases, which led to negative consequences. No
wonder Islam Karimov noted that we inherited a
economy "from the past Soviet system with its one-
sided hypertrophied raw oriented, destructive
monopoly on the production of raw cotton, primitive
production and social infrastructure and almost the
lowest per capita consumption of the population™ [2].
The essence of the Center for Economic Policy in
relation to Uzbekistan in 1950-80s different desire
for the maximum exploitation of natural resources.
Thus, if previously the focus was on a continuous
assignment resource base of agriculture, it is now
after the creation of the necessary material and
technical conditions, along with the assignment of
agricultural products, has begun the process of
appropriation of natural resources. Unsubstantiated
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scheduling programs and the development of
productive forces and their reform issues from the
standpoint of economic laws strengthened the socio-
economic and environmental aggravation of various
processes in the republic. In the developed
Committee on the Study of Resources, Gosplan in
1983. "General scheme of distribution of productive
forces in the USSR in the period up to 2000"
particularly pointed "... the transformation of the
problem of water resources is an important factor of
progress and strengthening of its role in human and
industrial factors of environment in the forecast
period. " In particular, this document underscored the
worsening situation of water resources in Central
Asia in the 1990s [2]. As a result of continuous
development of cotton production in the context of
increased cotton yield by 5.5 times between 1946 and
1985-ies acreage 841 thousand hectares have risen to
1,989,800 hectares [2, 103]. By the mid-1980s, the
specific share of cotton has reached 75%, and in
some areas, and more. Although, according to the
generally accepted world practice, to restore normal
soil fertility status of land sown areas shall not
exceed 60%. However, this is not much cared about
"the Centre”. As a result, Uzbekistan under the
weight of policy cotton monoculture in full
mobilization of all opportunities to improve the yield
of cotton was forced to annually perform ever-
increasing plans of the Centre for harvesting cotton.
Thus, a whole range of social and economic
problems caused by the sharp contradictions between
formed at the behest of the Centre keeping system of
the national economy and the real conditions and
capabilities of ecosystems of different areas of the
country.

Materials and Methods

With the arrival of the leadership of the republic
Islam Karimov at the end of 1980, on his initiative,
there were significant changes in the field of
agriculture. In particular, steps were taken to improve
the land reclamation, the elimination of cotton
monoculture policy. August 17, 1989 at the enlarged
meeting of the government chaired by Islam
Karimov in Tashkent was adopted a decree on the
allocation of public private gardens. As a result, in
1989-1990-ies more than 1.5 million families have
expanded their garden plots, and 700 thousand
families have received new land for these areas [2,
12]. Expansion of the territory adjoining the farm
economy and its transformation into one of the
priorities of agricultural policy creates the conditions
for radical changes in agriculture. Area sown cotton
in 1990 decreased by 307 000 hectares with respect
to 1988, and the state order plan for the production of
cotton fiber decreased by 210 thousand tons [2, 237].
By 1991 cotton area decreased by 22% [2, 2]. Thus
was the beginning of the improvement of living
standards and addressing a range of social problems.

The Republic of Uzbekistan has received its
independence, also inherited a number of
environmental problems. In the past, the achievement
of economic objectives, in many cases there has been
a primary character and determined the declarative
formalism and Environmental Conservation of the
environment. In the years of independence, the focus
in the country has been given to the formation and
protection of the environment conducive to human
activities and the protection of human health. As a
result of large-scale structural reforms in the country
today a system of effective environmental security,
based on the norms of the international legal practice,
the achievements of modern science, engineering and
technology. This system of environmental safety is
an integral part of the national security of the
Republic of Uzbekistan. Environmental policy of the
country was formed as a separate political institution
in the fullest sense. From the first days of
independence, pays attention to the preservation of
healthy environment for present and future
generations. A great contribution in this direction
made by the scientists and experts of various fields,
who have spent a lot of study and research. During
the years of independence it has completely changed
the face of the country from the one-sided
development and focused on raw materials economy
with the lowest levels of per capita consumption and
backward production and social infrastructure in one
of the fastest growing advanced economies,
achievements and priorities of which were
announced in the Millennium Development Goals.
Today in the republic in order to strengthen the
foundation for sustainable development carried out a
series of measures aimed at improving the socio-
ecological situation in the country. Since
independence, significantly increased the volume of
investments aimed at implementing measures to
conserve natural resources and their rational use [2,
205]. As a result of improved environmental quality
in areas with a high level of danger to human health
and the ecosystem it has become more stable. Carry
out effective work in the regions of the Aral Sea
region for the improvement of the ecological
situation, the creation of small water basins, on the
construction of the aqueduct. Over the past 20 years,
emissions of polluting waste into the atmosphere was
reduced by 2.1 times, 2 times reduced levels of toxic
waters. In particular, it reduces emissions of toxic
wastes from major sources in the atmosphere from
1.3 million tons to 0.6 million tons per year, reduced
runoff of contaminated water per year from 394
million m3 to 119.4 million m3 of solid domestic
waste the last 10-12 years - from 9.51 tons to 3.98
tons [2, 6]. Grown grain crops, legumes, vegetables,
melons [2]. At present, the total area of the cotton
crop does not exceed 40% of developed national
reserves, parks, wildlife and environmental centers.
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From the first years of independence, special
attention was paid to the conservation of biological
diversity. In particular, strengthened the material and
technical base of 9 state reserves (total area 2164
km2), 2 national parks (6061 km2), 9 reserves
(12,186.5 km2) and of the National Centre for the
increase in the number of rare species of animals.
Despite the fact that today are taken for
environmental conservation measures there is a
threat of ecological safety of the country are
classified by degree: global, regional, national and
local. Complex environmental hazards and problems
play an important role in defining the main strategic
directions of environmental safety, prevention and
elimination of environmental threats.

Strategic priorities of environmental security of
the Republic of Uzbekistan are:

1. Rational and comprehensive utilization of
natural resources, including water, land, mineral, and
biological.

2. Reduction of environmental pollution
throughout the country to ecological and hygienic
and sanitary standards.

3. The adoption of comprehensive measures to
ensure localization, rehabilitation and improvement
of the ecological state in the zone of ecological
disaster - the Aral Sea region, as well as other
ecologically unfavorable areas of the country.

4. Provision of the country's population with
quality drinking water, food, medicines.

5. The introduction of environmentally-friendly
and resource-saving technologies.

6. Development of scientific and technological
potential and the use of the achievements in the field
of environmental science and technology.

7. Improving and further implementation of the
economic mechanism of regulation of interaction of
state bodies of different levels and nature, the
inclusion of environmental requirements in the
procedure for evaluating the socio-economic
efficiency of management decisions.

8. Establishment of experimental ecological
zones of sustainable development.

9. Creation of a unified system of ecological
monitoring, forecasting and information.

10. Improving the control services and
protection of the territory of the country by cross-
border pollution.
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Conclusion

With the consistent and gradual implementation
in Uzbekistan of socio-economic, socio-political
reforms in accordance with the chosen country,
"Uzbek model" of state and social construction to the
fore the task of strengthening the role of citizens in
governing the country. Today, civil society
institutions, have in their ranks more than 5300
NGOs are becoming an important factor in the
protection of democratic values, rights, freedoms and
lawful interests of people, as well as one of the most
important elements to ensure effective feedback of
the state due to the society, to identify the
relationship of people to the ongoing in the country
transformations. They create the conditions for
citizens to exercise their potential, enhance their
social,  socio-economic  activity, legal and
environmental culture. A mass movement to win
broad public support, is the Ecological Movement of
Uzbekistan, created in 2008 to protect the
environment and human health. Given the global
nature of environmental problems, the importance for
all segments of the issues surrounding the protection
of public protection, public health, the decision
which is the targets of the Ecological Movement of
Uzbekistan, in 2008, the legislation of the Republic
introduced a rule providing for the movement of 15
seats in the Legislative Chamber of the Oliy Majlis
of the Republic of Uzbekistan. To date, in all regions
of the country are successfully operating Ecological
Movement units that could consolidate the capacity
and resources of 125 local environmental NGOs, 130
NGOs, specializing in issues of health protection of
the population.
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Introduction

Living in the end of X beginning of XI
centuries, one of the great scientists, brought a huge
contribution to the science development, being the
scientific figure of Baghdad “Byte al-hikma”
Abdulkhasan Ali Ibn Mukhammad Ibn Habib al-
Mavardi (364-450/974-1058) famous for his work
“Al-ahkom-as-sultoniya  va-l-valoyot ad-diniya”
(Sultan ahkoms and the government doctrine)[1],
was since ancient times well-known in a science
world of constitutional science [2]. As about Mavardi
and its work “Ahkom” [3] a lot of articles and
publications has been resulted [4], we cannot stop in
detail on it.

Materials and Methods

Actually, Mavardi, according to written
sources, was well-known in the world public opinion
as a jurist, a geographer, a statesman, a lawyer, a
political scientist, a politician, a literary critic, an
Islamite, a scientific-methodologist.

At the review of Mavardi on methods of a
practical-political and methodical theology school
“ahl al-sunna va-l-zhamoa” it is clear, that he was a

reformer, the supporter of justice, the scientists who
created a number of works.

For studying of creation of Mavardi’s work
“Ahkom”, its recognition, sense and historical
essence it would be reasonable to analyse it
scientifically.

On bases of the Muslim theory of the state and
the right, Mavardi’s work “Ahkom” as the first
sample of political legal doctrines, is made so that it
suits to various epoch of statehood. On creation and
essence of the content, Mavardi’s work “Ahkom”,
being the doctrine directed to criteria of eternity, is
studied through spaces and times, and also co-opted
various ideas and public opinion, it is the main theme
of doctrines.

The work "Ahkom" is the first sample of
Muslim political-legal doctrines, the bases of the
state and the right theory in it are presented fairly and
objectively, with the account of the original
perspective sides of statehood of the various periods.

In the centre of Mavardi’s thinking there was a
generalization of public ideas about the government,
and from the methodical side the new sources of
universal fair statehood were shined in “Ahkom”.
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For the first time in the Islamic world, Mavardi
in his work “Ahkom” united the correctness of a
trend of vital system of statehood, the stability of
government from the social-political side, and the
perfect legal doctrine about governing reforming [5].

The work “Ahkom” on logic sequence of the
content, sense and structure of topics consists of 20
chapters and 109 sections. In them it is told about
tradition of governing of politically —  legal
centralized fair state of a medieval human society.
The laws, supply and demand, conditions, criteria of
selection, a choice and appointment of corresponding
candidates to operating state posts are noted.

Before to begin studying of ideas about the
bases of the state government resulted in the given
source, it is reasonable to stop on the purposes and
the problems put before it, on the reasons and
methods of a writing of work.

The main goal of a writing of work "Ahkom"
was to define and strengthen by the legal-standard
documents a duty and problems, the politically —
legal duties of administrative  governing
establishments as mukhtasib and mukhtasibness,
akso al-kuzo — kazy and qualifications of kazy,

imorat — emirate and the emir, vazorat — the
ministry and the minister, in the government of
imomat — the rights of the government, a

management and imams — heads of the state.

In the main work among the political works of
Mavardi — “Ahkom” the laws of formation of the
state, a basis and government methods, ability to a
management, demand of offers, requirements,
conditions, councils from the selected person as from
the highly skilled governor — the head of the state
and from employees of system of the government, as
statehood component are stated.

Mavardi in work “Ahkom” has put before
himself the following problems: to define office and
private powers of the officials appointed to the post;
public, political, legal duties, punishment measures,
jizya, the tax, mukhtasibness before various
problems of life of a society, to define the bases of
the new perfect doctrine about the government,
devoted to work, residing, thinking, obtaining of
education.

The work "Ahkom" consists of definitions of
general legal bases, the rights, politically-legal
makoms of heads of the state (the imam - the sultan)
and participation of the people, besides officials of
the government, in governing by state, a person and a
society.

The reason of a writing of Mavardi of work
"Ahkom" was that recognised before “Ahkom” the
subject of theoretical state administration sources
were imperfect, it gave an abstract concept about
creation, improvement and management by the fair
Muslim state; till Mavardi the scientists of Islam
have not created a work about the doctrine of
political and administrative methods of government

by the Muslim state; the revealed in secular and
spiritual sphere inconsistent positions caused
complications for the urgent solving of problems.

The style of a writing of ""Ahkom": Mavardi,
being the Islamic jurist, his work “Ahkom”, after
traditional basmala (“With a name of Allah, merciful
and charitable”), began with words “Praise to
Allah....”. In its turn, the text of work began by a
phrase  concerning the traditional  Muslim
management: “Explained to us secular spiritual
doctrines of the Moslems, granted to us kitobi mubin
— the Koran which has trained us to politically-legal,
sultan laws at conducting of state affairs, praise to
Allah revealed distinction between khalal and
kharam (permitted and forbidden), do will be Glory
to Allah and prophet Mohammed, to his family, his
fellowsoldiers™ [6].

Considering the aforementioned, the purpose of
a writing of Mavardi of the given work was to pay
attention of Moslems, at conducting the state affairs,
to socially-moral relations, secular and spiritual,
political-legal, khalal and kharam (permitted and
forbidden), legal and illegal works on the basis of the
doctrine of legal state governing.

Secondly, it is said: “Allah, having strengthened
the rights of the creations, determined by His rules
the best of laws — sultan ahkoms, adapting its secular
and spiritual sides, has established a comparative
definition at solving of secular problems. Praise to
Allah, for the gift given to us according to His
purpose,— the doctrine for state governing” [7].

Therefore, Mavardi at writing of a doctrine
about state and right bases, first of all, gave a great
value of comparability of the secular and spiritual
principles, the best and the refined sides of laws of
the Koran — given by Allah.

From a work’s phrase “Glory to Mohammed,
his family, his fellowsoldiers who have introduced
the instructions of Allah, ennobled them, explained
through them the Lord” [8] it becomes clear that
Mavardi as the scientific jurist, creating his doctrine,
turned a great attention to experience of the Prophet
created and operating the Muslim state, and strongly
pronounced progressive ideas of his fellowsoldiers.

Mavardi as the theoretician who has incurred
responsibility for creation, in initial stages of revival,
the theory of centralized strong politically-lawful
state in the Muslim East, has explained the difficult
situation which has arisen at the creation of
governing of a state so: “Being comprehensible in a
state government, as a part of sultan decrees the stay
of relevant secular and spiritual trends was till now
an obstacle for acceptance of important concrete
conclusions by the officials working only under
spiritual laws” [9],.

Through this phrase Mavardi specifies that
officials of the Muslim state, as a result of unilateral
conducting activity, on the basis of spiritual laws,
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lead to statehood decline. At the same time he has
specified a unique way of rescue from decline:

“Therefore, 1 obeying decrees of my sovereign,
has written such book that masters and scientists of
all trends on the basis of political fikkh knew well
their duties, rights and problems, and also operated
on it and improved it. At each position and legality
kept justice, and at generosity - a measure” [8].

Thus Mavardi asserted that state administration
reform, its working out and designation of its legal-
political bases, were the most necessary conditions of
that time.

Mavardi in work “Ahkom” turns a great
attention to set of interests of a state, a society and a
person, and has stated about it the following: “It is a
work for the state employees, based on secular and
spiritual laws of the state government, co-ordinated
with teoritical-practical laws. It (work), despite
employment of people by social-political, legal-
governing works, reforms a distance and
renunciation from secular spiritual sultan ahkoms
and directs on a right way. It is necessary for jurists
to study public, political-legal norms of religious-
sultan ahkoms (on the basis of a fair state
government) and obligatory to use at conformity”
[9].

Mavardi in work "Ahkom" turns a great
attention to set of interests of a state, a society and a
person, and has stated about it the following:
“Masters and lawyers should observe criteria for the
good of justice at solving problems between the ruler
and the damned (the head of the state and the country
population)” [9].

In the given work the words “For introduction
of bases of the validity or observance, comparison of
these bases at the solving of problems between ruler
and the damned (the head of the state and the country
population) has begun necessary work and on this
theme has written the book™ [9] testifies that it has
not been written such perfect work of a difficult
structure for a state government.

Mavardi, creating work on a state government,
incurred high responsibility. In it (in work) an action
of preservation of legal balance between Allah and a
person is expressed. And sufficiency of the book of
Allah and human experience, experiences of the
theoritical-practical validity is underlined as well.
Only at the comparative analysis of the fair reasoning
defining and introducing a statement about the status
of a state establishment, on what it is necessary to be
based, the question can clear up as they say here:
“My hopes of Allah, | wish, that He were my
assistant directing to justice and truth. He is the great
person helping me in achievement of my goals” [9].

Mavardi in the introduction of the work has
underlined, on the basis of the incontestable data,
that for directing the state government it is enough
the ayats of Allah, the legends of the Prophet and the
historical experiences of Moslem. Mavardi in work

"Ahkom" has shown an action of preservation of
legal balance between Allah and a person. He,
asserting that for doctrine creation about the
government there is enough book of Allah, human
experience and validity experiences, has said so:
“Undoubtedly, from the belief given by Allah (Islam
and the book of Koran) are taken the sultan ahkoms
about a state government, laws for corresponding
thought. So it has shown force of the Prophet for the
Muslim people. So Allah has defined, of what its
consent consists” [10].

Mavardi, despite the contradictions created in
Abbasas khalifat, aspiring to justice and truth, on the
basis of the specified directions of Allah and his
Prophet Mohammed, could create the political theory
consisting from sultan ahkoms of a state government
and laws. The administrative establishments, being
the basis of the state political system leaning against
steady laws at maintenance of legal freedom of a
society and citizens are namely a political-public and
legal task and the guarantor of development. Above-
stated Mavardi has stated so: “Ahkoms of Allah will
suffice for business management of political-legal
government and maintenance of all requirements of a
Muslim society. Khilofat - being a state
establishment, has a great value at reforming of the
state legality” [11].

Really, one of the traditional customs is a
creation of state establishment, for maintenance of
calmness and the safe future of the nation.

In particular, about it Mavardi says the
following: “Reforming of works connected with a
state, a society and a person is connected with paying
attention to laws of the given work (the Koran and
the Sunnahs of the Prophet). For, the head of the
state, for reforming of the public person, and also, for
the solving of affairs in favour of a society will lean
against these bases and if these bases, in turn,
correspond to the laws, specified by Allah so the
relations between a state, a society and a person can
develop successfully” [12].

Mavardi marks, that even after creation of
establishment of state government on the basis of the
above-stated theory, there will be a requirement for
formation of the official chain entering into its
structure: “After formation of the state and election
of its governor, there will be more problems before
sultan management connected with bases of a state
government and methods of government” [9].

After state formation, in turn, there will be its
administrative splits and control systems: “From this
party, the given establishment, operating through the
centre, connecting board departments (the ministry,
emirate, kazyness), paying attention to their
communications, should on a basis of governing and
lawful execution of an order to enter orders, to make
decisions, to declare decrees and directives” [9].

In the aforesaid, Mavardi has stated the
methods of creation of the fair centralized state on a
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theoretical-practical basis. The following problem
involved for creation of administrative structures of
the state, is directed on the solving of a political-legal
problem about who the head of the state is and what
it should be, or to whom and how it is possible to
entrust to transfer a state government.

It has been above specified that work “Ahkom”
was published in Kuwait. Under the statement of the
publisher, in preface of this edition, the following
ayat Mavardi considered as his slogan: (lza
khakamtum bayna an-naasi an tahkumu bi-I-adli)
“Allah rules, that taking out a sentence between
people, pronounce a sentence with justice”
(K:4:58:Surah Niso). This ayat at the same time is
criterion of justice in the given source.

On sense, content and a structure the work is
conditionally possible to divide into three parts: the
first — imomat; the second — vizorat; the third —
imorot [13]. Mavardi in work "Ahkom" giving
valuable and a detailed information on three basic
branches of the government — legislative, executive
and judicial, has entered scientific and positive-
methodical innovations into the system of a state
government [14]. Below, we shall stop briefly on the
sections developed and planned by Mavardi and their
subjects about state establishments.

Chapter 1 of work "Ahkom" — akd al-imoma:
imomat — the state administration rights [the contract
of imam (the head of the state), the agreement and an
establishment of obligations, also legal statuses] [15]
consists of the following 15 sections: Imomat — this
part is about an obligatory establishment of the state
government and its compulsion; “Ahl al-imam” —
(candidates) on imam, that is the considered
conditions at a choice of corresponding candidates on
a post of the head of the state; the Imam — two best
ways and methods of a choice of the head of the
state; Izhtamaa ahl al-hal va-l-akd-li-l-ixtiyor ”—
conditions to permit Imam (the head of the state) (a
choice of the people or from the side of palace
officials) and council of the people solving problems
(judges of elections); irrelevance of formation at the
same time of two imams (two heads of the state) in
one state; irrelevance of doubtful positions [the
reference to the Koran] at a choice of the imam; one
of the conditions of imomat (state administrations) —
relevance of the imam in due time to appoint one
successor  (candidate); according to  worthy
conditions of imomat, justice at appointment of the
successor as an imam for imomat, appointment of the
successor and some special positions, connected with
it; at position of appointment of two or more
successors on imomat, schedules of serial transfer of
government to them; a statement about maintenance
of stability by appointment of the successor or
elections in the course of state creation; hukuk al-
imoma — after establishment of aforementioned
imam (ruler), one of duties of fellowsoldiers — a
choice of the worthy head on a post of the imam (by

the position, the perfect, highly skilled managing
director) (to permit); positions at insufficiency of
bodies of the imam (the head of the state): (an ear,
feet, hands), (the invalid, a lack of bodies, defects),
the positions interfering him to be the imam;
positions at damage of important bodies (a hand, feet
and other parts of a body) of the imam (head of the
state) at government; a part about preparation of
important decisions (laws) on the organization for
described imomat (state government); a part about
very important (personal) managing directors of the
imam.

The second chapter of work “Ahkom” “fi taklid
al-vazira” (appointment of the ministry and
definition of its powers) [16] consists of 4 sections:
ministry division into two parts; vizorati tafviz (the
ministry with unlimited possibilities) and vizorati
tanfiz (the ministry with the limited possibilities); an
establishment of conditions and possibilities of
vizorati tafviz; conditions and possibility of vizorati
tanfiz; the separate minister who is engaged in social
matters, and the separate minister, prosecuting
individual matters for vizorati tanfiz, admissible for
khilofat (khalifat state government).

The third chapter of work “Ahkom”, about
creation of emirates in regions and appointment of
emirs [appointment of heads of region, assistants to
region] [17], consists of following two sections: the
first part: are given valuable and detailed data about
emirate and mobilization [tadbir al-zhaysh] of its
army according to the policy of the government
[siyosat ar-raiya], the special emir [(emir al-umaro)
appointment of heads of regions (khakim, emir, the
assistant)] on the military affairs, necessary
conditions for duties over won emirates [(established
by force), necessity of emirates conquesting].

The fourth chapter of work "Ahkom" “On
appointment of emirates (imorat) for jihad [ (military
movements against the enemy)” [18] consists of the
following 6 sections: the first section — law of seven
rights about military duties (tasir al-zhaysh) of
mobilized armies (masir al-zhaysh — a high-speed
military army (consisting only from horse soldiers))
— in previous part of ahkoms of military emirate; the
second section — laws (ways of battles, military
management) tadbir al-harb; the third section — laws
and requirements put before the military emir (emir
al-zhaysh); the fourth section — laws of relations
between emirs and a military army; the fifth section —
law of appointment of capable constrained emir
(emirate), invincible before the enemies, keeping
military firmness; the sixth section — laws about
military— circuit (fast) emirate, encirclement of the
enemy, battle with it, fulfilment of mass punishment.

The fifth chapter of work "Ahkom" consists of
data concerning the conditions of armistice [19] at
management of military campaigns, and consists of
three sections. In the given chapter it is told about
conducting battles against apostate rebels, sinners,
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deviating from war (fight for rescue of the great
Native land) and robbers (maintenance of the internal
law and order, prevention of mutinies).

In the sixth chapter of work "Ahkom" is
elucidated the management (legal structure) [20] of
kazyness (justice), and it consists of 8 sections. In the
given sections are stated: relevance of believers to a
trend of shofii to appoint to the post of kazy the
believer to school of Abu Hanifa, administrative
conditions of regional kazy, incompatibility of kazy
government with general or private kazyness,
relevance, on the general point of view of special
post of a kazy, regulations of appointment of two
kazys in one state, creation of governmental
specialized regional kazyness, requirements to kazy
and the reference to imams, irrelevance of
acceptance by the person appointed as a kazy, gifts
from the hostile party.

The seventh chapter of work "Ahkom™ named
"Mazolim" - management of struggle against
violence and injustice [21], consists of six sections.
This chapter deals with a matter of introduction of
extreme Chancery kazy control, tasks and duties of
extreme office"vali”, specialized for reforming of
claims between the quarrelled claimants, use of a
chancery method to the claimant at whom the claim
is not proved, about the claim, free from the different
reasons, a method of ibrozy (opened), iody (appeal)
of discussion of proofs, adjudgment of tavkiot
(revolt) — to the risen by the inspector of office
mazolim (emergency situation), improvement of
decisions of extremely authorized establishments
(management of emergency situations, management
of justice), (a difference between extreme and
generalle authorized khakim and kazy).

The eighth chapter of work “Ahkom” is called
management [affairs (high society) al-ansob, nufus]
of nakiba (public castes) [22], and divides on two
sections: the first — management of nakobat (public
work), duties of the chief of inhabitants and the
representation, the second nakib — about public
managements.

The ninth chapter of work “Ahkom”, about the
instructors operating by namaz [23], consists of four
sections. In these sections it is discussed about
appointment of esteemed qualities of imams to a
public Mohammedan prayer by fellowsoldiers
(people), disagreements of fakihs about imam to a
Friday Mohammedan prayer, appointment of imams
for groups of reading mustahab namaz and namaz
Sunnah.

The tenth chapter of work "Ahkom" about
pilgrimage management [24], consisting of two
sections in which it is told about pilgrimage carrying
out, management and maintenance of execution of
pilgrimage.

The eleventh chapter of work "Ahkom" about
zakat management [25], consists of seven sections.
These sections deal with a creation of zakat, things

subject to zakat, hoofed animals, fruit, grain
products, gold and silver, zakat of deposits (mine),
duty of the zakat’s collector, delivery of donations to
a person, who is worthy of it, methods and terms of
zakat’s repayment, methods of distribution of
donations to needing people.

The twelfth chapter of "Ahkom" about
distribution of property and military spoils [26]
which consists of 4 sections: property and spoils of
war; censure of execution of chronically sick old
men, old women, married women, women and
children taken to a prison; conquest (force) of enemy
territories by Moslems; distribution of portable
property and the spoils of war received for the
account of a victory over the opponent.

The thirteenth chapter of "Ahkom" about
conditions of definition of zhizya and hiroj (tax) [27],
also consists of 4 sections. In them the control
establishment over the lands — kharadja (a land tax),
legal essence and norm of gathering of kharadja,
various units and measurement methods are stated.

The fourteenth chapter, about the countries in
which the conditions of ahkams are different [28],
also consists of 4 sections. In them the information
on Haram (the Kaaba) and its territories,
classification of areas, the sacred zones having a
great value, the description of area of Hizhoz having
the original power, rights of other countries on areas
of Haram (Mecca) and Hizhoz (Medina), a condition
of independent regions and the lands of Iraq (kept
away from the centre) is supplied.

The fifteenth chapter, about development of
virgin lands and irrigation [29], consists of 3
sections. In these sections the distribution to 3 parts
of irrigation waters, legal bases and distribution of
flowing and well waters, division of spring waters
into 3 parts is described.

In the sixteenth chapter of work "Ahkom" the
information about djaylau [reserves, meadows] and
irfaks [30] [an additional economy, an estate] which
consists of two sections is given. In these sections the
legal motives of meadows, use of mosques and
madrasahs, matters on meetings of scientists are
described.

The seventeenth chapter - about ahkoms ikto
[the state lands and the hereditary lands from parents,
about matters of privatization of property of owners
of the ground areas], the rights, system of conditions,
distribution of the state lands, as privatization, to
citizens in a form of ikto [31], consisting of three
sections. In these sections the themes stated are: the
legal motives of privatization of the private lands,
transformation to private property of ikto of mastered
virgin lands and its division in two, the assignment to
the person of ushur (1/10) and the tax (regular
affairs), ore ikto, legal motives of private property.

The eighteenth chapter of work is called the
foundation of secretariate and zikr of ahkoms [32],
and it consists of four sections. The preliminary
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section is about duties of the governmental
secretariate which consists of four parts. The first
part — the basis of special military secretariat and its
work on distribution of salaries, the schedule in
military secretariat [formality and the book of
registration], definition of salaries to an army and its
quantitative sufficiency. The second part — the
official rights of special amals (the manager of the
head of the state) (secretariat of supervision of the
state profits). The third part —  secretariat to
assignment of amals (manager) for works on a
speciality (taklid and azl) and their dismissal. The
fourth part — works on arrival and the expense of
byte al-mol (treasury), sohibi zimmiy— secretariat of
adherents of a different faith, living in the Muslim
state and their duty.

The nineteenth chapter about structures of
punishment [33] [the rights of crimes, on the basis of
the established laws, according to a position,
methods of punishment of criminals], consists of 4
sections. In these sections the penalties for a crime,
namely ithom (slander) and the general discussion,
ways of punishment and infoz (execution),
punishment of adultery, a cutting penalty (hands, a
foot and other bodies) of the thief, hamr haddlari
(ways of application of punishment to alcoholics and
smokers), iftiro (slander) of adultery, a method of
punishment of speaking kazf (slander innocent, an
insult) and reproaches, damnation, application of
punishment of the state payments for special crimes
as procurement and intellectual attack to people
(moral damage), punishment by reprimand, methods
of educational punishment (to call for politeness, to
respect of the law), specifications of punishment by a
stick beating are stated.

The last, twentieth chapter of work “Ahkom” —
about ahkoms of khisba [34], consists of ten sections.
In these sections the concrete information, for
example: about intermediary establishing of khisba
between mazolim and kazy ahkom, muhtasib —
control of the auditor-supervisor over scales on
markets and in trade, maintenance of cleanliness,
comfort, decent building of kishlaks, cities, streets,
calling people for good affairs and refusal from bad
ones, mutotowiy —  honourable administration;
carrying out of political-legal, morally-educational
works between people; an appeal to scientific
understanding of spiritually-secular, educational
works — amru maruf; propagation not to operate
blindly, carrying out of explanatory works; nahi ani-
I-munkar — to make only those affairs which are
ordered by Allah and his ambassador (on the basis of
laws), the general things between laws of people and
Allah (the right of people), abstention from not
ordered affairs and propagation of abstention from
them; division of works into three nahi ani-I-munkar,
mahzurot — (forbidden affairs), about negation of
affairs - forbidden and suspicious to debauchery,
illegal profit, usury and forbidden actions in trade;

about the rights of fair people; things forbidden by
Allah (prohibition of intricate and insidious affairs
leading to forbidden); a general law between human
rights and the supreme Allah and the things
forbidden by Allah.

In the conclusion of work "Ahkom" it is said:
“In this book the themes which were not stated by
jurists at all or were stated in brief are given. The
themes not mentioned till now, short themes are
stated in detail and clearly. For rescue and piety |
wait from the supreme Allah”.

Speaking on the basis of the above-stated,
Mavardi in work "Ahkom" has stated the ways and
scientifically-practical bases of creation of fair
centralized state. From the point of statehood bases
view, the work of Mavardi "Ahkom is a statehood
source, consecutive continuation of statehood’s
tradition as a work covering regular and majestic
laws and state government methods, historical and
positive result of earlier created work “Ahl al-
sunna... ” .

In work of Mavardi “Ahkom”, the state
government methods are stated in 20 chapters, 109
sections. Mavardi, as a result of the spent researches,
being based on istinbot, istisloh, islohot [35], could
create the work “Ahkom”. At writing “Ahkom”,
Mavardi was based, on an ideological basis of
statehood - on the doctrine of Farobi, and on
problems of religious beliefs — on ideological bases
of Abu Mansura Maturidi.

In a basis of “Ahkom” the ideas reforming the
public problems and enrichment of political rights for
the account of comprehensively proved doctrines are
taken. The given work has got a high value as the
constitutional doctrine, the legal doctrine for
Abbosy’s state in century XI, and carried out the
function of the basic grant for works with subjects of
statehood and the political right, created in the next
centuries.

Conclusion

As a result of the above-stated analyses the
next conclusion has been made:

Mavardi, being the theoretical and practical
creative scientist, his scientific heritage - outstanding
work “Ahkom” has written for introduction in the
Muslim world of ways of a state government,
management of a political order and public life at
will of circumstances, according to the offer of the
head of the Abbissies state - Al-Kadir Billah.

The carried out analyses of work “Ahkom” on
its sense and structure have shown that the author has
generalized in it the scientific and narrative ideas on
a state government from sources, written before it. In
it, in a consecutive order, the financial sources,

methods of political, legal, administration
government, the charter and legal powers as a state
institution of the imam — head of the state, the
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ministries, emirates, kazyness — on the basis of
secular — shariat laws are logically stated.

Mavardi, having compared and critically
studied the works of statehood created before it,
leaning against his practical experience, has created
the most perfect doctrine, defining the bases of
statehood in the public and Islamic world. In this
doctrine, each theme of system of the state
government is stated consistently, providing a
harmony of secular and spiritual trends.
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9. (2017) Vsha asar, ysha zhoj.

10. (2017) Movardij. Axkom. ¥YzR FASHI
kylyozmasi R.Ne7228/I. — varak. 1-a.

11. (2017) Movardij. ~ Axkom. ANn VYzMK
kylyozmasi, Pv. Ne 63. — varaxk. la.

12. (2017) Movardij.  Axkom. ANnYzMK
kylyozmasi, Pv. Ne 63. — varak. 2.

13. (2017) Fi akd al-imomat: — boshxkaruv shartlari

xakida; fi taklid al-vizara: — vazirlikka
tajinlanishning shartlari; fi taklid al-imora ala
al-bilad: - amir al-umaro, amirlikka

tajinlanishning shartlari.
14. (1989) Movardij. Axkom//Noshir ~Axmad
Muborak al-Bardodij. Kuvajt universiteti

Work of Mavardi “Ahkom” can be studied as
the important ideologically-historical ~ source
concerning a state government, and also for
definition of the relation of Muslim padishahs to
citizens, for definition of the rights, problems and
management statuses, for maintenance of conformity
of spiritually-secular responsible powers with a debt
and the duties strengthened in sources of fikh, for
balance keeping between the state and a society, and
for creation of a convenient basis for their
sustainable development.

“Siyosij ilmlar yoki siyosatshunoslik” fakul'teti.
— Kuvajt. 1989. “Dor Ibn Kutajba” — 390 b.

15. (2017) A: — 2b; B: — 2a-varak; K: — B.3-4; L. —
B.5-6; T: — B.29. 1-bob. Ushbu bob 13 fasldan
iborat.

16. (2017) A: — 14b; B: — 11b-varak; K: — B.30; L:
—B.25; T: — B.63. 2-bob. U 4 tafasl, 14 b— 19 b
, 5 varakdan iborat.

17. (2017) A: — 19b; B: — 15b-varak; K: — B.37; L:
- B.32; T: — B.74. 3-bob. U 2 ta fasl, 20 a — 23
a, 3 varakdan iborat.

18. (2017) A: — 24b; B: — 19a-varax; K: — B.47; L:
- B.43; T: — B.88. 4-hob. U 6 ta fasl, 24b-36 b,
12 varakdan iborat.

19. (2017) A: —38a; B: — 27b- varax; K: — B.74; L.
— B.69; T: — B.121. 15-bob. U 3 ta fasl, 38a—
43b , 6 varakdan iborat.

20. (2017) A: — 46a; B: — 3la-varak; K: — B.88; L.:
—B.83; T: — B.137. 6-bob. U 8 ta fasl, 46 a-53 a
, 7 varaxdan iborat.

21. (2017) A: —54b; B: — 36b-varak; K: — B.102; L:
—B.97; T: — B.156. 7-bob. U 5 ta fasl, 54 b-67 a
, 13 varakdan iborat.

22. (2017) A: —69a; B: — 45a-varak; K: — B.126; L:
- B.121; T: — B.187. 8-bob. U 2 ta fasl, 69 a-70
a, 2 varakdan iborat.

23. (2017) A: — 71b; B: — 45b-varak; K: — B.130; L:
—B.127; T: — B.194. 9-bob. U 3 ta fasl, 71 b 76
b, 7 varakdan iborat.

24. (2017) A: — 77b; B: — 49b-varax; K: — B.jyx; L:
- B.137; T: — B.208. 10-bob. U 2 ta fasl, 77 b—
81 a, 5 varakdan iborat.

25. (2017) A: — 81a;-B: 52a-varax; K: — B.145; L: -
B.145; T: — B.218. 11-bob. U 7 ta fasl, 81 a— 91
a, 11 varaxdan iborat.

26. (2017) A: —91a; B: — 53a-varak; K: — B.161; L:
- B.161; T: — B.241. 12-bob. U 5 ta fasl, 91 a—
102 b 12 iborat.

27. (2017) A: — 102b; B: — 59b-varax; K: — B.181;
L: - B.181; T: — B.270. 13-bob. U 2 ta fasl, 102
b-112 b, 10 varaxdan iborat.
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29.

30.

31.

32.

. (2017) A: — 112b; B: — 70a-varak; K: — B.201;
L: — B.199; T: — B.296. 4-bob. U 3 ta fasl, 112
b— 127 b, 15 varaxdan iborat.

(2017) A: — 127b; B: — 76b- varak; K: — B.231;
L: — B.223; T: — B.331. 15-bob. U 3 ta fasl,
127b- 133b, 6 varaxdan iborat.

(2017) A: — 133b; B: — 80a-varak; K: — B.242;
L: — B.233; T: — B.346. 16-bob. U 2 ta fasl, 133
b — 137 a varaxdan iborat.

(2017) A: — 137a; B: — 82a-varax; K: — B.248;
L: — B.239; T: — B.356. 17-bob. U 3 ta fasl, 137
a— 143 a 7 varakdan iborat.

(2017) A: — 143a; B: — 87b-varak; K: — B.259;
L: — B.249; T: — B.373. 18 — bob. U 8 ta fasl,
143a -158a,15 varaxdan iborat.

33.

34.

35.

(2017) A: — 158a; B: — 90b-varak; K: — B.285;
L: - B.273; T: — B.412. 19-bob.U 9 ta fasl, 158
a— 173 a 16 varakdan iborat.

(2017) A: — 173a; B: — 100a-b-varak; K: —
B.315; L: — B.299; T: — B.448. 20-bob.U 9 ta
fasl, 173 a-185b 13 varaxdan iborat.

(2017) Istinbot — biror muammoni xal ehtishda
Kur"oni Karim va Xadisi sharifdan va boshka
uslublar byjicha echimini topish, istislox —
urfdan  kolgan  boshkaruv  nazariyalariga
yangilik kiritishni talab «ilish, isloxot -
mavzhud siyosij tuzumga izhobij yzgartirishlar
kiritish.

ISPC Technology and science,
Philadelphia, USA

201

THOMSON REUTERS

Indexed in Thomson Reuters




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

.| ISI (Dubai, UAE) = 0.829 | PHHII (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

SOI: 1.1/TAS DOI: 10.15863/TAS Shaxnoza Salimovna Djalilova

International Scientific Journal
Theoretical & Applied Science

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

Year: 2017 Issue: 02 Volume: 46

Published: 28.02.2017 http://T-Science.org

SECTION 19. Management. Marketing. Public
administration.

= Samarkand state architectural-
building institute,

Senior teacher
djalilova_shaxnoza@mail.ru

Nilufar Abduazizovna Rahimova
Samarkand state architectural-
building institute,

Teacher - assistant
rahimova_nilufar@mail.ru

ESSENCE OF MOTIVATION ON INCREASE OF EFFICIENCY OF
LABOR

Abstract: In this article the essence of concepts of workers and their attitude to labor, motivation of the labor,
promoting and influencing on motivations of the mechanism in the enterprises on the market-economic attitudes are
theoretically investigated. Also, scientific conclusions and offers of the result of practical researchs carried out on
the improvement of attitudes of labor and motivation of labor for increase of efficiency of labor are revealed.
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Introduction

The social and economic structure of
Uzbekistan undergoes today qualitative changes, it is
necessary to touch the sphere of labor attitudes.
Social and economic position of the worker at the
enterprise varies, its attitude to carried out work,
motivation of labor activity changed also.

Any economic way is based on the certain
system of the values accepted by a great bulk of the
population. Economic reforms are carried out when
they create the new system of values perceived by
the population adequate to them. Otherwise
transformations mention only superficial layer of
social and economic attitudes and, in the queue,
“conversed”, transformed by weights with reference
to the system of sights accepted by them.

Economic transformations spent at us, as a rule,
are carried out to accounts of the uzbek’s, welfare
stereotypes coincide with the system of values
inherent in them and motives of activity.

Materials and Methods

The theoretical substantiation of the change of
the attitude to labor, labor ethics as a whole at
fundamental social and economic shifts has been
made by Maks Veber at the end of the XIX - the
beginning of the XX c.[1, p. 48]. Developing these
ideas, D.Makklelland[2] on the big empirical
material demonstrated dependence of economic
successes of a society on a condition of labor

motivation. With reference to the problems of
management of labor questions of labor motivation
were analyzed in a different context by such
scientists as A.Maslou[3, p. 114], K.Levin[4, p. 247]
and etc.

Before to start the analysis of mechanisms of
functioning of labor motivation in market conditions,
it is necessary to define a circle of concepts with
which we shall operate, and to formulate some
general provisions, leaning on which it is possible to
build logic designs of these mechanisms. The basic
concepts which are used in the analysis mechanisms
motivations, essence: motive, motivation, a
motivational nucleus, motivational potential, and
also definitions describing them - riches, force, an
orientation, a level of claims.

The motive - is the realized prompting to
activity. It will consist of the following
components: need (interest); the blessing, capable to
satisfy the given need[5, p. 201]; the expenses
necessary for reception the blessings (activity); and
the price, as result of comparison of the received
blessing and the expenses (costs) connected to it.

It is necessary to emphasize, that as the same
need can be satisfied with the various blessings, and
the same blessing is capable to satisfy various
needs[6, p. 98]. Thus a link between need and the
blessing can be various kinds of activity, and the
price includes not only economic, and the
physiological, psychological, moral, aesthetic and
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other costs connected to assignment of the blessing.

The motivation - is the interconnected set of
all motives inducing the person to activity. It
represents complete structure with difficult
interrelations between elements making it. As in
any system, its properties cannot be shown to
properties of elements making it. The motives
which are included in system, form a difficult
configuration in which there is a nucleus and
periphery[7, p. 145].

Motivational nucleus of the person - set of
the motives mutually conditioned understanding by
motive of activity, internal determinant of the
behaviour, determining its general orientation.

The motivational nucleus is basically criterion
at definition such as motivation.

The type of motivation is a characteristic of
motivational potential of the person or the group,
reflecting semantic an orientation of labor activity on
the satisfaction of the certain groups of needs.

Type of motivation mediated character and an
orientation of the requirements showed by the
worker to the industrial environment, an estimation
of an opportunity of realization of these
requirements, a degree of personal labor activity of
the subject and the general satisfaction work.

It is necessary to distinguish motivational
potential of economic culture and motivational
potential of the subject of labor activity - industrial
group or the separate worker.

The motivational potential of economic culture
expresses a level of development of those valuable
orientations which provide high economic results, a
level of opportunities of activization of labor activity
which carry in itself social institutes, characteristic
for the certain economic culture.

Motivational potential of the subject of labor
activity (the worker or industrial group of workers)
are those opportunities of activization of labor efforts
which can be realized during stimulation of labor
activity[8, p. 55].

The motivation of work is formed in that and
only in the event that actual needs for the person and
their satisfying blessings are connected with labor
activity.

Special value of this group of motives will be,
that its place in structure of motivation defines an
orientation “on itself” or “on others” and by that
predetermines the attitude to consumer properties of
made production. The market economy is focused on
the consumer. Force of these motives and their place
in the structure of motivation, alongside with the
attitude to the labor as to the goods, can serve as the
indicator of a degree of transition to market
motivation of labor.

The third group - the needs connected about
maintenance of means of existence, reproduction of
the person. These are needs for a payment, earnings
for maintenance of the certain prosperity for the

family; in satisfaction of those social needs with
which for whatever reasons not always it is possible
to satisfy for money[9].

The fourth group of needs - status the needs
connection about position of the worker in reviewer
for it to the social group. It is possible to attribute
needs for dialogue, a recognition (respect), service
promotion (career) to them.

Each of these groups of needs can become rod
(force of motivation), main around of which the
motivational nucleus of the person is formed to
define understanding motive of labor.

Force of motivation - is a total intensity of
desire to satisfy significant needs. The level of force
of motivation allows to allocate motivation of
achievement and motivation of preservation[10, p.
264].

The motivation of achievement is directed on
the development of new needs and expansion of a
spectrum of the blessings, their satisfying. It a source
of development of labor activity.

The motivation of preservation is directed on
maintenance and preservation of the achieved level
of satisfaction of needs and supports labor activity at
that level which allows to avoid the sanctions
directed on restriction or reduction of quantity of the
received blessings.

A line of the conditions connected to freedom
of a choice is necessary for formation of motivation
of achievement.

First, the society should authorize a high level
of vital standards (quality of a life here and now).

Second, it should have a variety of the
blessings attractive to the individual.

Third, the individual should have confidence
that these blessings are accessible to it that it can
receive them as a result of the labor activity. At last,
the costs connected to their purchase, should be for it
comprehensible. Only at presence of these necessary
conditions the motivation of achievement providing
high labor activity and, accordingly, efficiency of
labor can be generated.

Taking into account, that the type of motivation
of the worker only mediated is connected to the type
of manufacture or a field of activity, the policy of
stimulation of labor activity in any manufacture
should versification in view of the personal factor.
Methods and measures of stimulation can give
positive result only in the event that they noted
features of motivational type of the worker.

The correct organization of stimulation - a
basis of efficiency of motivation of workers. Just
because the payment is perceived and as a
recognition of the social status as the form of a
social estimation, it shows and fixes in
consciousness of workers those quality which are
most significant for the employer.

Differently, by means of a payment come to
light really functioning, and not just professed social
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norms and the priorities regulating labor activity. It
and norms - samples, following which is
encouraged, and norms - interdictions, infringement
which is punished.

Conclusion

As a result resulted theoretical analysis
researches show, that the creative beginnings in
work are directly connected with the opportunities of

References:

1. Maks Veber (1994) “Protestant ethics and spirit
of capitalism”. The basic sociological concepts
I/l The elected products [Trans. from German a
language]. M.: “Progress”. 1994. - p. 48.

2. Makklelland D (2016) “Motivation of the
person”. [electronic resource]. Available:
http://www.koob.ru/mccleland_devid_motivatci
ya.html (Accessed: 20 December 2016).

3. Maslow AH (1970) “Motivation and
Personality” (2nd ed.), N.Y.. “Harper and
Row”. [A.M.Tatlybaeva’s, Trans. “Motivation
and the person”. SPb.: “Eurasia”, 1999]. (1970).
-p. 114.

4. Levin Kurt (2001) “Dynamic psychology: the
elected works”. [Trans. English a language. edi.
Deonteva D.A., Pataeva E.Yu.]. - M.: “Sense”.
3,]. 2001. — p. 247.

5. Abdurahmanov  KH, Holmuminov SR,
Zokirova NK, Irmatova AB (2011)
“Management of the personnel”. T.: “TGEU”.
2011. —p. 201.

self-regulation of intensity of labor, with expansion
of sphere of freedom of the worker as conditions of
growth of labor activity. For development of
initiative, innovative and creative forms of labor
behaviour the rigid labor discipline as creativity and
the initiative of the worker directly produce it sense
of duty is contra-indicated and do not demand on
imperous methods of prompting to work.

6. Henry Ford (2015) “My life, my
achievements”. Belorussia, Minsk: Publishing
house “Po-pourri”. — p. 98.

7. Tukhtabaev JS  (2017)  Perfection of
organizational-economic bases and
methodology of increase of efficiency of labor
at the enterprises. Dissertation the doctor of
economic sciences. - p. 145.

8. Abdurahmanov KH (2012) “Developments of
the person”. The textbook. T.: “Economy”,
2012. - p. 55.

9. Popova IM, Bessokirnaya GP (2005) “Has
changed motivation of work of workers in
1990th years?”. Magazine “World of Russia”.
Ne 4,

10. Tukhtabaev JS (2017) Role of motivation of
work on increase of efficiency of labor //
Bulletin of Science and Practice, election
journal. Ne 2, 2017. 262-270 pp. Available:
http://www.bulletennauki.com/tukhtabaev ,
(Accessed: 15.02.2017).

ISPC Technology and science,
Philadelphia, USA

204

THOMSON REUTERS

Indexed in Thomson Reuters



http://www.koob.ru/mccleland_devid_motivatciya
http://www.koob.ru/mccleland_devid_motivatciya
http://www.bulletennauki.com/tukhtabaev

| ISRA (India) = 1.344 | SIS (USA) =0912 | 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

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

Theoretical & Applied Science

Petr Alekseevich Boldyrev
Director of Research Library
Orenburg State University,
Russia, Orenburg
library@mail.osu.ru

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

Year: 2017 Issue: 02 Volume: 46

Published: 28.02.2017 http://T-Science.org

SECTION 4. Computer science, computer
engineering and automation.

THE APPROACH TO THE CALCULATION OF SCIENTOMETRICAL
INDEXES ON THE BASE OF DATA FROM RUSSIAN AND FOREIGN
QUOTATION SYSTEMS UNDER THE CONDITIONS OF
NONCOMPLETE DETERMINATION

Abstract: This work presented the problem of calculation of the main scientometrical indexes on the base of
data from different quotation systems under the conditions of noncomplete determination caused by limited access
to the quotation systems. It was offered the approach including following components: data collection and
processing; the construction of aggregative publications list; the calculation of total number of quotations for each
publication; the calculation of citation index and Hirsch index. The offered approach allowed make the calculation
of citation and Hirsch index on the base of data from RSCI and SCOPUS quotation systems under the conditions of
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Introduction this problem gets under the conditions of limited
At the moment to estimate the effectiveness of access to scientometrical information because of high
scientific work the scientometrical indexes are used price.
together with experts’ opinions. It’s due to the

presence of secure available for measurement and
comparison information about the scientific
researches results presented in different quotation
systems. To the most popular foreign quotation
systems can be referred Web of Science [1] and
Scopus [2] and to the Russian — RSCI [3].

However despite the big choice of quotation
systems offering data for estimation of authors’
publication activity there is number of problems
preventing their wide usage in scientific and
educational organizations [4]. Quotation systems
Web of Science and Scopus don’t include the
majority of publications in Russian. Quotation
system RSCI doesn’t have an access to the big
number of foreign publications and also doesn’t have
the majority of works up to 2000. Special importance

Materials and Methods

Some scientists tried to develop software tools
providing additional possibilities working with
quotation systems [5, 6, 7]. However after the
analyses [8, 9] of developed software tools following
conclusions were made:

- there aren’t software tools that can aggregate
data and calculate scientometrical indexes taking into
account Russian Science Citation Index;

- developed software tools are supposed to
work with the availability of full access to the
quotation systems and can’t work under the
conditions of noncomplete determination.

In that case under the conditions of
noncomplete determination is meant the absence of
possibility to identify uniquely and relate the
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quotations (the title of quoted work, the source and
publication year) in foreign quotation systems with
the list of quotations in RSCI for each publication.
Whereas there is provided only the quantity of
quotation for each chosen publication in foreign
guotation systems. As a consequence there is the
problem of calculation of total quotations number for
each publication. It’s also impossible to calculate the
main scientometrical indexes (quotation index,
Hirsch index [10] and others).

Consequently the objective of this work is the
realization of calculation of the main csientometrical

rules of data
the set of html-pages collecting and
with RSCI publications processing

and quotations [~
-

to collect and
prepare data

T —
the set of html-pages
with SCOPUS publi- %
cations and quotations

RSCI publications
and quotations list

to build the
aggregative
publications list

SCOPUS
publications and
guotations list

indexes (quotation index and Hirsch index) on the
base of data from RSCI and SCOPUS under the
conditions of noncomplete determination.

To solve the presented problem there was
developed the approach allowing make the analyses
of the main scientometrical indexes such as quotation
index, Hirsch index and others on the base of data
from quotation systems under the conditions of
noncomplete determination. The main components of
developed approach and their relations are shown
through IDEFO-diagram of the first level on picture
1.

the settings of building
algorithm of aggregative
publications list

the settings of calculation
algorithm of total number
of quotations

P

aggregative list
of publications

aggregative list of publications

to calculate the total
number of quotations
for each publication

with total number of quotations
on each publication
LN— -

citation index and
% Hirsch index

to calculate quotation
index and Hirsch index
4

¥

Picture 1 — IDEFO-first level diagram.

Let’s consider the analyses of authors’
publication activity on the base of RSCI and
SCOPUS quotation systems.

At the stage of data collection and preparing is
performed the review of html-pages with the list of
publications and quotations from RSCI and SCOPUS
quotation systems.

By building of aggregative list of publications
it’s being formed the list of author’s publications on
the base of data from RSCI and SCOPUS quotation
systems in which there are no duplicated
publications. The base of building algorithm of
aggregative list of publications makes shingles
algorithm.

The stage of data collection and preparing and
also the stage of aggregative list of publications
building are presented more detailed in work [1].

To calculate the total number of quotations on
each publication there are used data received at the
stage of building of aggregative list of publications
precisely the number of quotations in RSCI system,

the number of quotations in SCOPUS system and
also the number of found duplicated publications in
SCOPUS system.

The base of calculation algorithm of total
number of quotations under the conditions of
noncomplete determination makes mathematical
apparatus of fuzzy decision trees [6]. This
mathematical apparatus combines the advantages of
decision trees and fuzzy logic.

There were detached 2 target classes: «small
proportion of intersectional quotations» (negative
result), «big proportion of intersectional quotations»
(positive result).

The belonging to the target class for new
recording can be found in the following way:

5 =ZIZkPkI ‘M(Dj)'xk
J ZI(:UI(DJ')'ZKPI(I ,
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where PkI - coefficient reflecting the correlation of where KiSCOPUS- the number of quotations in

sheet examples | for the meaning of the whole class
k, 14 (D;) - belonging level example j to the knot |,

SCOPUS system for the current publication, K" -
the number of quotations in RSCI system for the

Xk - target class meaning belonging k to the positive current publication.

result.

The citation index is defined as the sum of

The calculation of total number of quotations is quotations calculated at previous stage in all

made in the following way:

Si — KiSCOPUS + KiRISC _ min(KiSCOF’US; KiRISC) .

publications. Hirsch index is calculated by formula
presented in work [4] on the base of total number of

S. quotations calculated at previous stage.

i The results of citation index and Hirsch index
calculation for one of the authors included in test set

are presented in table 1 and on picture 2.

Table 1
The results of citation index and Hirsch index calculation
Index value in Index value
. . Calculated Index
The name of index RSCI in SCOPUS index value real value
Citation index 35 13 44 46
Hirsch index 2 2 3 3

-

AeTo PH30EATBCA

MHoeke wamvpyemocTi

MHaeke Xupwa

PaccuvTanHoe sHaveHWe nHaekea XMpwa:

PaAKTUMECKDE SHAYEHWE MHIEKCA XMpwa:

,

Pacu&T cymMmMapHoro KonMyecTsa WM TMpOBaHWA | Pacuét nokasatenei | Hactpoika anropummos | ]t

PECCUMTEHHOE SHEYEHWE MHOSKCE LWATWRYEMOCTH: 44 Paccuumate

PAKTUYECKDE SHIYEHWE MHOSKCE LMTUDYEMOCTA 46 MpumeHrTs

Paccumtats

£l

3 MpumeHTs

PaccunTtanHoe sHaueHue MHOeKCa XMDLLIEI OTNMYEETCA 0T pakTieckoro Ha 0%.
PaccunTtaHHoe sHaueHWe MHOSKCa UMTHPYEMOCTH OTNMYEETCA OT PaKTUYNECKOrD Ha 43%

Picture 2 — The screenshot of the program at the stage of the main scientometrical indexes calculation.

Conclusion

The results of citation index and Hirsch index
on the base of developed approach allowed make
following conclusions: Hirsch index calculated value
matches with real value; calculated value of citation
index differs slightly from the real one.

As it can be seen from the above it’s possible to
talk about acceptable results of developed approach
and the possibility of its further usage for citation
index and Hirsch index calculation.
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Introduction

At the moment none of the existing quotation
systems individually displays the full picture about
the authors’ publication activity: not all list of
publications and citations comes into account. One of
the possible solutions of the problem is the building
of aggregative list of publications on the base of data
from different quotation systems and also the
calculation of total number of quotations for each
found publication. The special actuality this problem
gets under the conditions of noncomplete
determination specified by limited access to the
quotation systems. One of the most popular foreign
quotation systems is Scopus [1] and Russian is RSCI

[2].

In this case under the conditions of
noncomplete determination is understood the lack of
possibility to associate quotations in SCOPUS
system with the list of quotations in RSCI for each
publication. In foreign quotation systems it’s
provided only the number of quotations on each
chosen publication. There is the problem of
calculation of total number of quotations for each
publication. As the result it’s getting impossible to
calculate the main scientometrical indexes (citation
index, Hirsch index [3] and others).

The aim of this work is the development and
experimental researches of calculation algorithm of
the total number of quotations on the base of data
from RSCI and SCOPUS quotation systems under
the conditions of noncomplete determination.

Materials and Methods

To calculate the total number of quotations for
each publication the data used received at the stage
of building of aggregative list of publications [4]
precisely the number of quotations in RSCI, number
of quotations in SCOPUS and also the number of
found duplicated publications in SCOPUS system.

The base of calculation algorithm of total
number of quotations under the conditions of
noncomplete determination makes mathematical
apparatus of fuzzy decision trees [5]. This
mathematical apparatus combine decision trees and
fuzzy logic advantages: allows operate quality
characteristics of the subject; used in situations when
it’s difficult to classify the subject exactly according
to any attribute mossomser; provides training on
comparable small data set.

By building fuzzy decision tree for each
attribute were selected some linguistic variables and
defined examples membership degree. Instead of
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number of examples for each knot fuzzy decision
tree groups their membership degrees.

There were selected 2 target classes: «small
portion of intersectional quotations» (negative
result), «big portion of intersectional quotations»
(positive result).

As attributes by which decision tree was built
were selected the following: «the number of
duplicated publications in SCOPUS systempy,
«maximum possible number of duplicates between
quotation systems». The attribute «the number of
duplicated pub/lications in SCOPUS system» was

given by linguistic variable with the following term-
set of meanings: «lack of duplicates», «ordinary
number», «big number». The attribute «maximum
possible number of duplicates between quotation
systems» was given by linguistic variable with the
following term-set of meanings: «smally, «mediumy,
«bigy.

The type of membership function [6, 7] for
term-sets on attributes «the number of duplicated
publications in SCOPUS system» and «maximum
possible number of duplicates between quotation
systems» is presented on pictures 1 and 2.

/

\
The number of duplicated publications in SCOPUS
system
lack of
\ / \ duplicates
\ / \ ordinary
\ number
X \ big number
/
Picture 1 — Membership functions for term-sets on attribute «the number of duplicated publications in
SCOPUS system».
\
Maximum possible number of duplicates between
_—quotation systems
/ \/ small
/ \ big
)

N

Picture 2 — Membership functions for term-sets on attribute «maximum possible number of duplicates
between quotation systems».

Numeric value of attribute «maximum possible
number of duplicates between quotation systems» is
calculated in the following way:

Xil — min(KiSCOPUS; KiRISC) ,

SCOPUS
K SCOPUS _

where the number of quotations in

SCOPUS system for the current publication, KiR'SC -

the number of quotations in RSCI system for the
current publication.

For construction of fuzzy decision tree is used
the algorithm consisting of several stages.
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At the first stage of algorithm work general
entropy is calculated.

In the following stage are calculated
coefficients P for each possible node. The

calculation of coefficients P for each node N is
accomplished in the following way [8]:

P =2 ¢min(uy (D;), 4 (D)),

where 14, (D;) — membership level of the training

example D to the node N, 4(D;) — membership
level of training example toward objective value i,

SN -the variety of all examples.
Coefficient defining main characteristics of the
node N is calculated in the following way:

PNZZiPiN'

In the following stage is calculated the entropy
that estimates the average number of information to
determine the object class from the set PN:

pN pN
N
E(S )=_Zij'logzﬁ'
Then the entropy for each attribute individually
is calculated:

pNIi
PN

ES" A=) 5w EC™),

where N|j — child of node N.

Then the information gain on each attribute is
calculated:

G(S™,A)=E(SY)-E(SY, A).

Finally as root attribute is chosen the attribute
with the maximum information gain.

Then node N is devided into subnodes NJj.
Membership level of each example D* for node Nj is
calculated from node N:

(&) = min(ey; (Dk);,ur\uj (Dk’aj)) :

where ,uN“(Dk,aj) demonstrates the membership

level D to the attribute a. In case if none of the
examples belongs to the node N|j, this node is
deleted.

The algorithm work continues until all the
attributes are used or all the examples aren’t
classified.

The membership to the target class for the new
recording is found in the following way:

S5 :ZIZkPkI 44(D;) - X,
J ZI(/UI(Dj)'ZkPkI ,

where PkI - coefficient displaying the correlation of

examples | for target class values k, #4(D;) -

membership level of example j to the node I, xx -
membership of the target class value k to the positive
result.

The calculation of total number of quotations is
made in the following way:

Si — KiSCOPUS + KiRISC _ min(KiSCOPUS; KiRISC) . 5

The algorithm of building of fuzzy decision tree
[9, 10] on the base of training set is presented on
picture 3.
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( Begin >
[
general entropy calculation C —
= N — number of
| _ i<N. 1 7 training
A ’ examples
i=0 K — number of I —
: N i D
i<K, 1 attributes |
B =0 | K — number of
[ _ j<Ki1 term-sets for root
j B Ki — number of | |_attribute
- ’ I~ - E _
j<Ki1 ti:mbsits. K=0 K?> — number of
| | attribute k<K21 -1 term-sets of the
calculation of P coefficient | _Second attribute

for term-set of attribute i

calculation of entropy E;;
for term-set |

calculation of example
belonging i for the new tree
node

B

calculation of entropy E;
for attribute i

calculation of information
gain G;

A

the deletion of empty tree
nodes

the choice of attribute with
maximum information gain

calculation of coefficient P
for each new tree node

O

C

Picture 3 — Algorithm of building of fuzzy decision tree.

The generalized chart of calculating algorithm
of total number of quotations by means of built
decision tree is presented on picture 4.

|
End

D
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C

Begin
I

D

determination of nodes
to which input data
belong

calculation of input
data membership
degree to the found
ones

calculation of
intersectional
quotation proportion

calculation of total
number of quotations

I
End

C

D

Picture 4 — Generalized chart of calculating algorithm of total number of quotations.

For analyses of algorithm work results on

calculation of total number of quotations for each
publication at first stage was carried out the building
of fuzzy decision tree on the base of training set.
Training set was formed on the base of
publications list of 5 leading authors of Orenburg

State University having fairly large number of

duplicated publications
quotation systems.

in RSCI and SCOPUS

Constructed fuzzy decision tree is presented on

picture 5.

maximum possible number of
duplicates between quotation

systems
[ |
small medium big
Ps=0,5 Ps=1 P5:2,1
Pu=2,3 vy P.=1,6 Py=04 v

the number of
duplicated publications
in SCOPUS system

!—‘—\

A 4

the number of

the number of

duplicated publications

in SCOPUS system

lack of ] duplicated publications . . big number
duplicates ordinary number in SCOPUS system lack of duplicates| |ordinary number 9
Pio,l Ps=0,3 Ps=1,2 Ps=1,5 Ps=1,8
Py=1,7 Py=1,3 Pr=0,5 Pu=0,3 Pr=0,2
lack of duplicates ordinary number big number
Ps=0,1 Ps=0,6 Ps=0,9
Pu=0,4 Pu=1 Py=1,5

Picture 5 — Constructed fuzzy decision tree.
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At the next stage trained tree was tested. The
test set was formed on the base of list of publications
of 3 leading authors of Orenburg State University
that aren’t included in training set and having fairly
large number of duplicated publications in RSCI and
SCOPUS systems.

Conclusion
As result of algorithm work in training set were
received the following results: for more than 82%
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Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
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International Scientific Journal

Scientific publication

«Theoretical & Applied Science» - MexIyHapoIHbIH HAYYHBIH KYPHAJ 3apETHCTPUPOBAHHBIN Bo DpaHIuy,
W BBHIXOOAMMA B Qopmare MeXIyHaApOIHBIX HaydHO-TIPAaKTHIESCKUX HHTEpHET KoH(epeHmmid. KonbepeHmn
MPOBOISTCS exeMecssqHO — 30 Yucna B pa3HbIX FOpoJax M CTpaHax.

IpenpuHT XypHaNa MyOIMKyeTcs Ha caiiTe 3a JeHb 10 KOH(pepeHInH. Bee xkenaroniue MoryT yyacTBOBaTh B
"OOMeHe MHEHHSMU'" 110 MIPEACTABICHHBIM CTaThsIM.

Bce momanHble aBTOpaMHM CTaThM B TEYCHHM 1-ro OHs pasMmernarorcst Ha caiite http://T-Science.org.
[NeyaTHbIi 3K3EMIUTAP PACcCHUIACTCS ABTOPAM B TeUeHUe 2-4 JHEH, cpa3y Mociie MPOBEICHUS KOHPEPEHIINH.
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pes on Euracin Ciation Fgort (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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Impact Factor:

=1.500 |

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

| 1BI (India)
SJIF (Morocco) = 2.031 |
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5 INTERNATIONAL
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ISl Scientific Indexing

International Scientific Indexing 1SI (Dubai, UAE)
http://isindexing.com/isi/journaldetails.php?id=327

Research Bible

Research Bible (Japan)
http://journalseeker.researchbib.com/?action=viewJour
nalDetails&issn=23084944&uid=rd1775

HAYYHAA 3SNEKTPOHHAA BUBJTMIOTEKA

cLIBRARY.RU

PUHII (Russia)
http://elibrary.ru/contents.asp?issueid=1246197

Turk Egitim Indeksi (Turkey)
http://www.turkegitimindeksi.com/Journals.aspx?1D=1
49

m ADVANCED
ADVANCED SCIENCES INDEX SCIENCE
INDEX

Advanced Sciences Index (Germany)
http://journal-index.org/

Gl

GLOBAL IMPACT FACTOR

Global Impact Factor (Australia)
http://globalimpactfactor.com/?type=issn&s=2308-
4944 &submit=Submit

= ‘
Academic

UNLOCKING ACADEMIC CAREERS
AcademicKeys (Connecticut, USA)
http://sciences.academickeys.com/jour _main.php

=

THOMSON REUTERS

Indexed in Thomson Reuters

THOMSON REUTERS, EndNote (USA)
https://www.myendnoteweb.com/EndNoteWeb.html

Scientific Object Identlfler‘(SOI)

http://s-o0-i.org/
Google
scholar

Google Scholar (USA)
http://scholar.google.ru/scholar?q=Theoretical+t-
science.org&btnG=&hl=ru&as sdt=0%2C5

Open Access
JOURNALS
Open Access Journals
http://www.oajournals.info/

SCIENTIFIC INDEXING SERVICE (USA)
http://sindexs.org/JournallList.aspx?1D=202

International Society for Research Activity (India)
http://www.israjif.org/single.php?did=2308-4944

> SHERPA/ReMEO

Sherpa Romeo (United Kingdom)
http://www.sherpa.ac.uk/romeo/search.php?source=jou
rnal&sourceid=28772
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| ISRA (India) = 1.344 | SIS(USA)  =0.912 | ICV (Poland) =6.630
.| 1Sl (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ)  =1042 | IBI (India) = 4.260
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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

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

www.daij.org

Eurasian
? mennﬁc

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

Collective IP (USA)
https://www.collectiveip.com/

ISPC Technology and science,
Philadelphia, USA

219 THOMSON REUTERS

Indexed in Thomson Reuters



http://www.citefactor.org/journal/index/11362/theoretical-applied-science
http://www.citefactor.org/journal/index/11362/theoretical-applied-science
http://www.i2or.com/indexed-journals.html
http://www.doi.org/
http://doi.crossref.org/
http://www.jifactor.org/journal_view.php?journal_id=2073
http://www.jifactor.org/journal_view.php?journal_id=2073
http://journalindex.net/?qi=Theoretical+%26+Applied+Science
http://journalindex.net/?qi=Theoretical+%26+Applied+Science
http://www.daij.org/journal-detail.php?jid=94
http://www.rebuslist.com/
https://www.growkudos.com/
http://www.kofst.or.kr/
https://japanlinkcenter.org/
http://oaji.net/journal-detail.html?number=679
http://esjindex.org/search.php?id=1
https://www.collectiveip.com/

| ISRA (India) = 1.344

. | ISl (Dubai, UAE) = 0.829
Impact Factor: | ¢ (australia) ' =0.564 |
{JIF =1.500 |

| SIS (USA) =0.912 | ICV (Poland)
i PUHIL (Russia) =0.234 | PIF (India)
i ESJI (K2) =1.042 | IBI (India)

SJIF (Morocco) = 2.031
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THOMSON REUTERS, ResearcherID (USA)
http://www.researcherid.com/rid/N-7988-2013

@ Stratified

Stratified Medical Ltd. (London, United Kingdom)
http://www.stratifiedmedical.com/

INNO SPACE

SJIF Scientific Journal Impact Factor

SJIF Impact Factor (Morocco)
http://sjifactor.inno-space.net/passport.php?id=18062

INFOBASE INDEX

InfoBase Index (India)
http://infobaseindex.com

RedLinlc

RedLink (Canada)
https://www.redlink.com/

TD

simply better

TDNet
Library & Information Center Solutions (USA)
http://www.tdnet.io/
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Indian Citation Index

Indian citation index (India)
http://www.indiancitationindex.com/

INDEX @ COPERNICUS

Iz N TR R OCNR: T L OhENG AT

Index Copernicus International (Warsaw, Poland)
http://journals.indexcopernicus.com/masterlist.php?q=2308-4944

UspgaTtensctBo «JlaHb»
INEeKTPOHHO-bMBAMOTEYHas
cuctema

JIAHb

DJIeKTPOHHO-0UOIHOTEYHASI cCHCTeMA
«M3narenncrBa «Jlanby» (Russia)
http://e.lanbook.com/journal/

THOMSON REUTERS, ORCID (USA)
http://orcid.org/0000-0002-7689-4157
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=1.940
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