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STRATEGIC MANAGEMENT OF COMPETITIVE
AGRIBUSINESS ORGANIZATIONS MODEL

Altukhova L.A., Semko 1.A.

The article is devoted to solving the task of developing a model of
strategic management agribusiness organizations, which should be-
come an important element affecting the competitiveness of business
entities. Obviously, one of the most important directions for further
stable economic growth is the improvement of management techniques
aimed at solving the problems of increasing the competitiveness of en-
terprises.

Several provisions of the article are devoted to clarifying the nature
and content of the competitive strategy, developing stages of strategic
management and identifying a set of measures to implement strategies
in organizations. The importance of information support as the initial
stage of building an effective management system of the organization
which is focused on the formation and maintenance and stabilization of
competitiveness. The emphasis was placed on the need of agricultural
production in the development of the grows strategy and its detailed
elaboration in functional strategies from the perspective of ensuring
competitiveness in the long term conditions.

Purpose is the development of scientific and methodological ap-
proaches to building a model of strategic management of competitive
agricultural organizations.

Methodology in the article used system and situational ap-
proaches, as well as methods such as abstract-logical and compar-
ative analysis.

Results: The article has a research character that is based on the
analysis of theoretical aspects and practical problems of strategic man-
agement, proposed an approach how to build strategic management
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model in the organization which is focused on the formation of com-
petitive detailing advantages that allows to create specific recommen-
dations and determine the tools for their implementation.

Practical implications. The implementation of the proposed model
of strategic management focused at increasing of the economic entities
competitiveness based on the management of agricultural enterprises
will help ensure their stable development in the long term.

Keywords: strategic management; competitiveness; competitive
strategy, functional strategies.

MOJEJIb CTPATEI'MYECKOI'O YIIPABJIEHU S
KOHKYPEHTOCIIOCOBHBIMHU OPITAHU3ALIUAMMU
ATPOBU3HECA

Anmyxoea JI.A., Cemxo U.A.

Cmamus noceswena pewtenuro 3a0a4u paspadomxu Mooeau cmpame-
2UUECKO20 YNPABIEHUsl OP2AHUAYUSIMU a2POOU3HECA, KOMOPAsl OONIICHA
CMamv GANCHBIM INEMEHMOM, BIUSIOWUM HA KOHKYPEHMOCHOCOOHOCHDb
cyovekmos xozsaucmeosanus. OueguoHo, Ymo OOHUM U3 BANCHEUULUX
HanpagieHutl OanbHelue2o CmaduIbHO20 POCMA IKOHOMUKU S6ISLeNCsl
COBEPUIEHCMBOBAHUE NPUEMOS YAPABLEHUsl, HANPAGIEHHOe HA PeuleHUe
npoodIEM NOBbIUUEHUS KOHKYPEHMOCHOCOOHOCIU NPEONPUSIMULL

P50 nonooicenuti cmamou xacaemcs onpocos ymouHeHus: CyuHo-
cmu U co0epaIcanus KOHKYPEHMHOU cmpameuu, papadomki Jmanog
cmpamezuiecko2o YnpasieHus i Onpeoeenus KOMNieKca Meponpusmuil
no peanuzayuu cmpamezuii 6 opeanuzayusix. O60CHO8aHA BAICHOCDb
uUHpoOpMaAyUOHHO20 0becnedenus:, KaKk UCXOOH020 IMAna NOCMpoeHUs
apghexmusHol cucmemvl Ynpasienusi Opeanu3ayueli OpUeHmupo8anHoL
Ha hopmuposanue u nooodepiicanue Konkypenmocnocoonocmu. Coenan
axKyenm Ha HeobX0OUMOCHU yuema 0CODeHHOCMeEll a2papHo2o npous-
600cmea npu paspabomie cmpameuu pa3eumus u ee 0emaiu3ayull 6
DYHKYUOHATLHBIX CMpamezusax ¢ No3uyutl 00ecneyenus KOHKypeHmo-
CnocobrHocmu 8 00N20CPOUHOL NEPCHEKMUBe.
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ILlenv — pazpabomka HayuHO-MemoOUYecKux nooxo008 K NoCmpoe-
HUIO MOO@NU CIMPAMe2Uteckoe0 YAPAGieHUst KOHKYPEHMOCNOCOOHbIMU
CENbCKOXO3SUCTNBEHHBIMU OPCAHUZAYUSMU.

Memoo unu memooonozus npoeedenus padomsl: 6 Cmamve UCHONb-
308aUCH CUCHEMHDBIL U CUTYAYUOHHBIL NOOXO0ObL, d MAKICE MAKUE Me-
MoObl, KAK AOCMPAKMHO-T02UYECKULL U CPABHUMETLHO20 AHATU3A.

Pezynvmamot. Cmamovs umeem ucciedosamenbCKull Xapakmep, ol-
PAdNCAIOWULICS 8 MOM, YINO HA OCHOBE AHATU3A MEOPEMUYECKUX ACTeK-
MOB U NPAKMUYECKUX NPoodiieM CImpame2uiecko2o YnpasieHus npeoiaza-
emcesi n0OX00 K NOCMPOEHUIO 8 OP2AHUZAYUY MOOeTU CPAMEeSUYeCcKO20
VAPAGIeHUst HANPABILEHHOU HA POPMUPOBAHIUE KOHKYDEHIMHbIX NPEUMy-
wecms u OCYWeCmensnemces €20 0emanu3ayus, no3eonOuas chopmu-
POBAMb KOHKPEMmHble PeKOMEHOAYUY 1 ONpedenums UHCMPYMEeHmaputl
10 UX peanuzayuu.

Oébnacme npumenenus peyabmamos. Peanuszayus npednooicen-
HOU MOOETU CIMPAme2uieckoe0 Ynpasienus HanpasieHHO Ha NOGbluie-
HUe KOHKYPEHMOCHOCOOHOCTU XO3SUCMBYIOUUX CYOBbEKMos 8 NpaKmu-
Ke YNpasieHust azpapHuiMu npeonpusmusimu 06yoem cnocoocmeosams
obecneyeHuro ux cmaduIbHO20 passumus 8 00J20CPOUHOLU nepCcnekmuese.

Knrouesnie cnosa: cmpamezuueckoe ynpasieHue,; KOHKYPEHMOCNO-
COOHOCTb, KOHKYPEHMHAs CMpamezusi, (DYHKYUOHATbHbEe CIPAme2ul.

Introduction

Modern economic and political conditions, characterized by a cer-
tain level of instability and necessity for further reliable provision of
import substitution for agro-food products, raise increased require-
ments for the construction of the management system for agribusiness
entities [2, 4, 6, 19, 21]. Strategic management oriented for increasing
the competitiveness of the organization will allow agribusiness entities
to maintain their positions on the market with the similar organizations
and provide the sustainable positions in the food market [16].

This problem research relevance is explained not only by the prac-
tical importance, but also by the necessity of theoretical developments
in the field of increasing the competitiveness of agricultural enterprises
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by realizing the advantages of strategic management [3] as one of the
generally proposed tools for effective business development.

A lot of studies are devoted to various problems and aspects of
strategic management, including also agricultural business. Particular
interest represent the model that considers the strategic management
of an enterprise, which combine five components: a strategic leader,
strategic management methodology, right business structure, right busi-
ness culture, recruiting and coaching staff programs [8]. However, this
model focuses only for the strategy implementation phase and does not
concern the issues of their construction.

Other researchers consider strategic management model as a set of
functional strategies [26]. These approaches do not cover the character-
istics of one of the most important factor of the strategic management
of the enterprise — the external environment. In this aspect, most im-
portant interest represent the model that include the following: devel-
opment and implementation of the grows strategy and behavior in the
external sphere; development and implementation of the strategy for
the product advertising by the organization; development and imple-
mentation staff promotion strategy [5, 9]. At the same time, these stud-
ies do not pay enough attention to issues of ensuring the organization
competitiveness. From the perspective of this study, we should turn to
the approach [10], according to which the strategic management of an
enterprise is carried out in the interconnection of its potential, strategy
and competitiveness, but at the same time it does not sufficiently take
into account the specific characteristics and requirements of different
economy sectors, and particularly agribusiness sphere.

Taking into account this stage of modern science, we concluded that
it is necessary to develop a model of strategic management for agri-
business entities focused on increasing competitiveness, which are the
purpose of this study.

In accordance with this goal, we have certain tasks:

— identification of “best practices” among existing models of stra-

tegic management of organizations;

— taking into account the specifics of the agricultural business;
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— the definition of the strategic management stages of agricultural
enterprises;
— assessment of the prospects for implementing the proposed model.

Method of research

To solve these problems, it is necessary to use systematic and sit-
uational approaches, as well as methods such as abstract-logical and
comparative analysis. Methodology of strategic management — a set
of methods, principles and methods of strategic decision-making and
their practical implementation in order to achieve the goals that allow
the company to optimally use the existing potential and remain recep-
tive to the requirements of the external environment.

Result of the study

Focusing on the objectives of the strategy for the development of
agricultural enterprises, and correlating them with the tasks of ensur-
ing the competitiveness of organizations, we propose an approximate
model of strategic management, which includes the following blocks:
information support, formation of business development strategy, im-
plementation of competitive strategy, management and monitoring of
strategy implementation.

The initial stage of the proposed model is the process of forecast-
ing the possibilities for the development of agricultural enterprises.
The information base is the basis for obtaining the initial data for cal-
culating the prognosis of development [14]. It consists of a certain set
of arrays, which forms the necessary archival, normative, planned and
operational information on the state of agricultural production [20]. We
consider it expedient to conduct analysis in three main areas: trends and
forecasts of national and world development; trends in the development
of the industry and industrial markets [12]; competitive conditions for
the operation of the business [17].

The result of the strategic planning process is the development of
a strategy. At the same time, the preparation, adoption and implemen-
tation of the strategy can be viewed as an information process that,
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regardless of the level of the strategic decision, is built on a similar
algorithm that is cyclical:

1. Collecting and processing by experts in strategic management
of information on the state of the subject of agribusiness and the
external environment of its functioning [24, 25].

2. Analysis of the received information and development of a stra-
tegic decision.

3. Corrective effect of economic activity of an agricultural enterprise.

The effectiveness of the developed strategy will largely depend on
the reliability of the information obtained in the process of analysis
as internal factors of the agricultural organization and external forces.

The formation of an analytical database should take place with the
use of modern information technologies. In addition, we should use
the tool for converting information based on statistical and economic-
mathematical models [13].

Assessing the prospects for improving information support for stra-
tegic management, priority should be given to the development of infor-
mation networks and the use of information placed in them. Therefore, it
is critical to create a single information space that combines all entities
involved in agrarian production into one information network, as well as
a set of tools that can solve the problems of creating an information center
that provides all agricultural enterprises with the necessary information.
The service of such information support should include structures that
provide advice to commodity producers [22, 23]. Thus, the system of in-
formation and consulting services should contribute to the development
of the strategic management process, which is in the same time leads to
an increase in the competitiveness of agricultural enterprises.

Knowing of the necessary and sufficiently reliable information for
the implementation of the strategic planning process, agricultural orga-
nizations are developing their own strategy, which includes an overall
competitive strategy that is detailed in the functional strategies.

The competitive strategy determines the activity of the enterprise as
a whole and ensures the consistency and efficiency of various types of
activity of diversified entrepreneurial structures [1, 15] in conditions of
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high dynamic external environment. The activities of agricultural enter-
prises are multi-sectorial, that is why the main objective of the strategy
is to identify areas of activity in which most of the existing assets should
be invested. The main objective of this strategy is the internal organiza-
tional distribution of resources, based on the analysis of current trends
and prospects for the organization development [11]. Regard on this,
in our opinion, the competitive strategy of agribusiness entities should
include strategic directions of the development for crop and livestock
sectors that determine the prospects for the development of the compa-
ny’s business units. On development stage of the strategy, it is necessary
to take into account which tools of business competition will apply in
a particular product market, which channels of product realization are
the most preferable, how to improve the production technology, etc.
Detailization of the directions for development of agricultural enter-
prises is reflected in functional strategies. These include production, mar-
keting, financial, human resource development [ 18] and other strategies.
The purpose of these strategies is the coordinated activity of structural
units ensuring the implementation of a competitive strategy, which is
impossible without adequate and timely provision of resources.

Discussion

Implementation of the developed strategy depends on many factors:
timely and complete provision of resources, willing of management to
implement development programs, personnel’s interest in performing
labor operations, etc. Without observing the necessary organizational
requirements, no one, even the most competently developed strategy,
cannot be implemented.

The process of managing and monitoring the implementation of the
strategy is complex in any organization, and in agricultural especially.
Especially, this is connected with the risks of unfavorable climatic con-
dition, as well as the specificity of working with living organisms [7].

Evaluation of the effectiveness of the strategy may be carried out on
the basis of an analysis of the competitiveness of agribusiness organiza-
tions. Competitiveness is the result of rational management and it can
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be assessed, taking into account the factors of the enterprise’s provision
with the necessary resources and the extent of their use.

Implementation of the proposed model can be carried out by stages,
depending on the existing overall management system.

The conclusion.

The advantage of the proposed model is its sectorial adaptation,
since the central link in the development of a competitive strategy is the
consideration of trends and prospects in crop production and livestock
breading, which is especially important in the context of import substi-
tution. Despite the complexity of the use of strategic management tools
in agricultural enterprises, the realities of the modern Russian economy
testify about the need for full-scale implementation of this mechanism
in the management processes of agricultural product producers. Since
it is impossible to ensure competitiveness in agricultural commodity
markets, focusing on short-term goals, without taking into account the
macro-economy development trends.
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THEORY OF DECISION-MAKING:
THE LOGICAL-MATHEMATICAL ASPECTS

Emelyanov A.S.

This article is dedicated to an extensive and rather modern scientif-
ic area — to a decision-making theory. The author uses logical-mathe-
matical bases of the decision-making theory to explicate the existential
features of a choice based on the four main martingales: trend, time,
people and phobia. Consistent with earlier research the study support-
ed the hypothesis that these four constituents «have powery over people
and influence they 're making a decision.

The purpose of the study is to consider the logical-mathematical
aspects of decision theory.

The author pays attention to mathematical models of social chang-
es, mathematical statistics, and game theory, the theory of probability,
theory of social conditions, social physics and neurolinguistics. In the
article, there used interpretive and hermeneutics methods, narrative
and conceptual analysis and configuring.

The analysis of factors which influence decision making allows us
to minimize risks, to predict the results and to create optimal and ef-
fective strategies of behavior.

The novelty of this study is that, firstly, a model was presented for
a generalized description of decision-making, which coordinates the
apparatus of logical-mathematical and existential analysis. Secondly,
when analyzing the psychological aspects of human decision-making,
it is proposed to use the tools of temporal and modal logics.

The results can be applied to existential systems in decision mak-
ing. The using area of the software of existential systems in decision
making is wide: from human's daily requests in personal questions of
the existential character, the stock market, financial consulting and
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negotiation to market strategies, PR-companies and even Al (Artifi-
cial Intelligence).

Keywords: decision-making theory, trends; people; time; world;
phobia; situation; strategies,; stratagems.

TEOPUSI IPUHATUSA PEIIEHUA:
JJOI'NKO-MATEMATHYECKHE ACIIEKTBI

Emenvanoe A.C.

Hannas cmamws nocesugena 00cmamo4no 0OOUWUPHOL U COBPEMEH-
HOU HaAYYHOU obracmu — meopuu npuHamus peuieHull. Aesmop oopa-
Waemest K JI02UKO-MAmemamuyeckKum OCHOBAM Meopul NPUHAMUSL pe-
wenutl OJis HIKCNAUKAYULU IKZUCMEHYUAILHBIX 0cODeHHocmell 8blbopa,
OCHOBAHHDBIX HA YeMbIPEX OCHOBHBIX MAPMUHEALAX. MPEHO, 8PEMSL, THOOU
u cmpax. B coomeéemcmeuu ¢ npedulecmsyiouumu pe3yibmamamis, uc-
C1e008anue NOOMEEPOULO NPEONOLONCEHUE O MOM, YMO NOCTIeOHUe Ye-
mblpe cCOCMagnsowue «YNPagIsiomy Yelo8eueckuM Cyujecmeom u -
SIOM HA €20 NPUHSMUE PEUEHUL.

Lenvio uccredosanus A6AAEMCS pAcCMOMpPEHUe J102UKO-MATEMAm-
YECKUX ACNEKMO8 MeopuL NPUHSIMUSL PeULeHULL.

Aemop obpawgaemces k MamemMamuieckum MOOEISIM COYUATbHBIX U3-
MEHEHUT, MamemMamu4ecKkol CImamucmuKe, meopuu uzp, meopuil 6epo-
SAMHOCTU, MEOPUU COYUATBHBIX YCA0BUL, COYUATLHOU (U3UKE U HEetPO-
JuHeeUCmuKe. B cmamue ucnonv308anucs Memoovl UHMepnpemayui u
2EPMEHEeSMUKU, HAPPAMUGHDIL U KOHYENMYAIbHbII AHAIU3, A MAKICEe
KoHGhueypuposanue.

Ananuz ¢paxmopos, usIIOWUX HA NPUHSIMUE PEUEHUL, NO380TISem
MUHUMUZUPOBAT PUCKU, NPEOCKA3bIBAMb PEe3VIbmamol coOblmuil, a
maxdice KOHCMpYuposams ONMUMAaiblble U dphexmusnvie cmpamezuu
noseoenus.

Hosusna smoeco uccnedosanust cocmoum 6 mom, 4mo, 60-nepaulx,
OvlLIa npedcmasiena Mooenb 0bue2o ONUCAHUS NPUHSIMUSL PEULeHUL, KO-
mopasi 0006w aem annapam i102UKO-MAMeMamu4ecKko20 U K3UCHEHYU-
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ATbHO2O aHaAU3A. Bo-6mopuix, npu ananuze nCUXonoSuyecKux acnekmos
NPUHSINUSL PeuteHUll Yelo8eKa NPedaazaemcst UCNOIb308aMb UHCMPY-
MeHMbL BPEMEHHOU U MOOAILHOU JIOCUKLL.

THonyuennvie pesynvmamoi Mo2ym OblNb UCNOIB306AHbL 6 IKIUCHICH-
YUATLHBIX cucmemax npunamus pewenus. Odnacms UCnoOIb3068anUs
OQHHBIX NPOSPAMM IKIUCMEHYUATLHBIX CUCTIeM NPUHAMUS peldeHull
WUPOKA. OM peuteHist NOBCEOHEBHbIX BONPOCOS8 HeN0BEUECKOU JCU3HE-
0esimenbHOCIU, AHATU3A (POHOOBO20 PHIHKA, (PUHAHCOB020 KOHCATMUHEA
U nepe208opos, 00 MaAPKEMUHZ08bIX cmpame2utl, paziudislx PR-kam-
nanuti u oasice MU (Hckyccmeennoco unmeniekma,).

Knwouesvle cnosa: meopus npunamus pewieHuti, mpeHobvl, a00u;
8peMsl; MUp; CIMpax, CUMyayus, Cmpame2uu, Cmpame2embl.

Introduction

The decision theory is important in economic management and fi-
nancial trading of investments at the market, in the political and social
area, ethics, bioethics and legal studies.

This theory has a large theoretical base of exact science achieve-
ments: mathematical statistics, the theory of possibility, prediction,
games and interdisciplinary sciences: neuroeconomics and econom-
ical psychology, which are quite popular nowadays. However, in the
decision theory it is shown that there is an imbalance between technical,
statistical and psychological methods. Thus, this research is aimed to
use technical, statistical and psychological methods.

The decision theory belongs to the area of people ethical responsi-
bility because it is based on existential factors and making a choice sit-
uations. So making a decision is a choice of a person who is impressed
by ethical features of the society where he or she was born, grew up
and where that person still lives [19; 20; 21]. In this case the ethic adds
some information into the situation of a choice and routine to create
a space of personal responsibility. The decision is a definite variant
of an answer, it is necessary to interpret the situation of a choice. It is
possible to minimize risks of a choice with the help of the model of
equilibrium ethics — managing ethical and existential structure which
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connects all processes in the world and it is «the internal law and prin-
ciple for us» according to Kant’s ethical model; it is also the answer
to the second main philosophical question — « What should I do?». In
other words: what should I do in this situation to minimize my risks
and to succeed? [1, 102].

In our case this connection tries to fix laws of people behavior which
is typical for definite trends-pricing trends, market mechanisms and
trends and others. The idea of ethical trends (market, politics, technol-
ogies, culture etc.) has the following purpose to create a model of equi-
librium management of trends, to rule any situation of decision making
and to minimize risks and losses, to increase positive results [11, 199].

In economics the last conflicts are financial crises that show changes
of the price policy in the market. Earlier the main forms of exchange
were gold, jewelries, lands or monarchs’ daughters that were exchanged
for a favorable union, peace or for something else. When national and
international currencies appeared people began to compare the definite
weight and the price of gold. Marshall’s plan about the restoration of
Europe after the Second World War made dollar the main currency.
It is worth talking about the turning point in pricing which shows the
change of valuable structure in the world. This moment modified pric-
es and removed features of natural economics as a market. The price
(dollar, euro, Yuan and even gold and oil) depends on psychological
component and trading of any product. This is called the circle of the
exchange when the exchange currency is used in the market as a factor
and as a result of trade relations.

Methods

The theme of this research means the use of methods in three sci-
entific spheres: humanity, exact and interdisciplinary sciences. In the
article there used interpretive and hermeneutics methods, narrative and
conceptual analysis and configuring. The author pays attention to math-
ematical models of social changes, mathematical statistics, and game
theory, theory of probability, theory of social conditions, social physics
and neurolinguistics.
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Results

The ethical possible achievement of a case. With the development
of a real and semantically rich logical language for cases described in
Voishvillo’s theory about «possible worlds» [7, 216], there appeared
an opportunity to arrange a choice of a logical situation. A logical sit-
uation is an opportunity (not a possibility) in the case achievement.
However the logical situation shows the technical method in solution
of existential situation of a choice. The situation of making a choice is
an existential situation.

The idea of making a choice is based on a hypothesis where a deci-
sion maker chooses more often not an absolutely minimum risky vari-
ant but the most minimum risky variant of the society where he or she
exists. In any situation a simple choice of a human’s decision relates
to the choice to be human if it is clear and it has not got changeable
features. This simple and obvious statement is often underestimated.
Although the exact interpretation of a human being means the exact
interpretation of an existential situation where he or she lives. Under
the interpretation of the situation we understand the interpretation of
the society and main constituents which create it: trends, time, men,
phobia [25, 184]. Most of the modern theories of decision making use
human as an automated machine of decision making and consider one
as a definite constituent which has limited and final number of features.
In spite of some advantages there are some disadvantages in this meth-
od. The main one is modern management technologies which are not
effective enough to represent human as a given model. We consider
this disadvantage to be one of the reasons why it is impossible to cre-
ate a possible world which will be the most similar to the reality and
which will reach the possibility of forecasted result. Human as the main
element in the system of decision making should not stand at the be-
ginning of analyses. Human is a result. Such methodology of decision
making changes the theory.

The logical possible achievement of a case. On the bases of the
ethical possibility [26] of the situation in a choice it is necessary to
explicate the logical meaning in the situation of decision making. The
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explication of its logical meaning allows to represent the decision mak-
ing and to give the problem of decision making a practical meaning.

It is worth noticing the fact that logical and ethical possibility is
characterized by predictive narrative. In this meaning for forecasting
possible cases the presence of one real world is not enough. Such ex-
istence of other worlds is in our consciousness, for example Husserl
wrote: «correlate of a definite experience which is called «a real world»
is a special case of many possible worlds and non-worlds. All these
worlds and non-worlds are the correlate of possible ideas «in the expe-
rience of the consciousness» with the definite experience connectiony
[2, 144]. Here it is worth saying about an important notice: a logical
possibility is not formed as a tendency out of the given situation. It is
not a result of thinking of creative consciousness. It is initially prepared
by the experience and the experience itself influences modeling of se-
quence of possible events. The interconnections which Husserl talks
about are the main connection with the world which become at the same
time prerequisites of such a situation. «The availability of experience
never means only logical possibility — it is always a possibility which
is motivated inside an experienced interconnection» [1, 145].That is
why any decision belongs to the past situation; it exists and it is pre-
pared for us with the experience even if this experience is not definite
and not formalized enough. «Everything which is reality but not tested
timely may become entity and it means that such a thing belongs to not
definite but definable horizon of my actual experience. Such a horizon
is a correlate of all components of uncertainty which depend on expe-
rience and which are always open for fulfilling and realization; they are
always forecasted and motivated by their kinds» [2, 146].

Husserl says that possibilities are intended to be in advance in our
present condition. Our possible experience is always limited by our
present experience and the latter is limited by the past. That is why we
can discuss a causality of situations and the past condition in the world
system. The past influences the development of the presence and it
makes it so causally so that the past does not allow the development to
deviate, the past becomes the absolute possibility for the present. The
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present logically comes from the past because the past becomes the
measure and assessment of actions in the future.

The instruments of the events of a natural language are the seman-
tics of possible worlds in intuitionistic logic which is represented by
Saul Kripke [23].

The semantics of possible worlds in intuitionistic propositional logic

A model — tuple <W, w,, R, I>, where:

(1) W+

2) weWw

(3) R — binary relation, which is set by w (R <w X w) and which
has features of reflexivity and transitivity

4) I (y,w) e {1,0}, where y is derivative proposition variable,
w e W, I'has a property of constancy: if 7 (y,w) = 1 AR(w ,w,) = I(y,w,) =1

Functions of an assessment in possible worlds:

Lliylw=1eI,w) =1

lVlw=1e1(y,w) =0
2.4y, = 1 o Vwi(R(w,wl)) = 4], =0
14, = 0 =3Iw (R(w,wh)) A 4], = 1

However Kripke’s logic is evolutionary logic according to its internal
characteristic and this is where its main disadvantage. It describes sta-
tionary situation with initially given features which are not changeable
during the whole analyses. Indeed, where w, <w , w, can be cardinally
different from w,, because time sequence of w, and w, mustn’t be ex-
changed by causal reason of each other. And the causal reason of w, can-
not be the reason of w, only because of one condition took place earlier
than the other one and followed it w,<=w, while (w, € w, v w, & w)).

In the evolutionary logic there is a principle of a pyramid where
like in a child’s toy different levels of knowledge form layers. But it
is not always like that, the scientific history cannot be represented as
a sack of knowledge. The scientific history is a screening process. Old
information is rewritten in a new way. The terminology and methods
change. The technical approaches which were actual 100 years ago



MexayHapoaHbI XypHan nepcrnekTuBHbIX nccnegoaxmi, T. 8, Ne2, 2018 29

are changed by the others which are more «optimal and relevant». The
history of the science is not an increment but a more difficult process.

The rhizome of possible events. The logic-ethical interconnection
of events creates a complicated picture which is characterized by log-
ical compliance and ethical responsibility. The logical possibility tries
to represent the principal law of the ontological sequence of events.
The ethical one limits it which is connected with men being in the
world (society, trends, moral, etc.). The interconnection between two
possibilities can be represented by the rhizome of possible events cor-
responding two martingales which enrich the meaning of each other.

/ - o .
Q/'Q \Q—»( ) P

Pic. 1. The rhizome of possible events

Let’s assimilate each possible event S a world — ¥ so that an event
§S=1= S, where § € W, where W e {W ...} of series of worlds
W. Each event corresponds to its possible world where it reaches the
meaning of the truth as logical features of a definite and concrete pos-
sible world influence its truth.
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The rhizome above is a great number of events (causal, complicated —
causal, independent, linear and discrete) which lead to a situation — D,
The Rhizome consists of elements; most of them are real events which
are connected with causal relations which reflect a definite state of a
model in a definite period of time and factor influence, but in the model
there are also abstract, hypothetical and possible worlds where the sit-
uation did not start developing but they influenced the development of
the situation in whole. Human who makes a decision is not a physical
element of the world but an element which creates other possible sys-
tems of the existence — virtual worlds: mental, religious, family, moral,
personal, cultural, aesthetic, that’s why an analysis should pay attention
to this choice influence. As the analysis of such influences faces some
difficulties and problems it is important to change the method — to cre-
ate artificial situations for decision making.

The rhizome of possible events is given through a task by a possible
world. Indeed we live in some worlds everywhere; some of them are
defined by the society we live in, some of them are defined by us. There
is a great variety of such worlds [15, 347]. For example in physics we
deal with a physical possible world. It is a classical physical map of the
world which is represented by Cartesian coordinate system where defi-
nite events find their proper description. There are historical worlds of
one or another epoch where the hermeneutics of events can be carried
out. There is a mental world of human which can get a certain inter-
pretation based on the theory describing it and on the definite world of
Freud’s, Jung’s or Lacan’s therapy or on a patient’s mental world. The
worlds which we are describing are connected with decision or choice
that is why the possible world we will describe is existential and there-
fore it has existential features. Considering its characteristics we can
affirm its fundamental constants or existential coordinates which define
an existential world of an event.

In a Robert Cialdini’s book [3; 4] such situations are described in
details. He writes that nowadays many of our actions are reflexive as
the method called «signal-reaction» because of the lack of time, high
emotional pressure, limited information but a huge need in it. To create
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such situations where a decision is made by the method «signal-reac-
tion» [6, 85] is the main goal of existential analytics of decision making
or of an artificial modelling of decision making. Existential analytics of
the situations of decision making can facilitate and simplify this task:
in the situation itself there can be found constants which are the main
canals of our existence in the world. The function of the existence or
presence in the world is a constructive operator of architectonics of the
world. The famous proofs by Thomas Aquinas, Anselm of Canterbury,
John Duns Scotus and Immanuel Kant demonstrate it. It is obvious that
first there was created a world and a situation to outline a territory for
something, for their existence or for being human.

Time

People < Situation ) Phobia

T

Trends

Desire Information

Pic. 2. The fundamental constituents of decision-making in existential analytics

Discussion

The revealed necessity of ethical and logical possibility as well as
the explication of the rhizome of possible worlds and fundamental con-
stituents which influence its formation prepares the scientific area for
technologization and automation of decision making process. Howev-
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er the methodological system described above faces the fundamental
problem of any theory of decision making — the problem of an ap-
propriate translation of events, reasons, a world etc. into a technical
language. That is why this theory of decision making has the aim — the
necessity to develop an appropriate translation of events into a logic
language. In our case this is the language of intuitive and modal log-
ic. However the function of reference (from events into statements)
prejudices its marketability and completeness. One of the solutions
of this problem was undertaken in «a new theory of references» (K.
Doneman, S. Kripke, H. Patnem) [4; 17] which reinterpreted critically
the classical method of reference of a natural language into LLFRT
which was executed within the bounds of logicism (Frege, Russel,
Carnap) [8; 9; 10; 14].

The central place of critics there takes the description of intension
of the natural language whose analytical character in a new theory of
reference is under doubt. Indeed the intension in the «natural language»
is not analytical and it cannot be a priori. It is static. For example think
of three concepts: gold, a lemon and a tiger. According to a Carnap’s
theory of reference the descriptions of these three concepts will be the
following:

Gold = (4) — solid, precious metal.

Lemon = (B) — a yellow sour fruit.

Tiger = (C) — a striped mammal animal, a predator.

Gold can be in gaseous or liquid state without changing its chemical
composition, but the definition given above will not correspond to a
real observed object. A lemon which grows on a tree is not yellow yet
and a tiger can be born with gene mutation and have three paws or it
can be white [12]. In these cases the intension complies with essential
characteristic of the object and the characteristic itself being external
complies with senses which mean that it cannot be analytical, but de-
scriptive. In other words the intension we use is not a priori; indeed it
is a definite type of the description of an object.

That is why we will change a little these three definitions:

{A} = {A'}
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{B} = (B}

{C}={C}

Giving an exact description to each concept we enrich them.
«{...}» — here we talk about conditional of each definition. Initially
we do not know that A! € 4 and it is similarly to the others, that is
why in the operation {4} ~ {A'}... we start collecting the description
to make 4 — . «=» means a logical description of an object or filling
an area with some meaning. Before the description of an object or an
event it is worth noticing that the conditions of the logical description
influence the description of that object.

Indeed the Frege’s idea that every person has a meaning of a con-
cept is incorrect. It is incorrect if a «mental content» is recognized as a
meaning which we have about an object before dealing with it. In this
case Frege based on a Platon’s idea about the eternity of ideas which
always exist and never disappear. Ideas initially exist in every person
through their recall. That is why an object description of Platon and
Frege is déja vu. But it is not always like that. A child who has just been
born can’t know the definitions of «a mother», «a father» or favourite
toys. A child meets an object of the world first of all. This meeting with
an object does not mean a direct contact with it; it means that the meet-
ing with an object takes place while learning it. These boundaries of
object learning are conditional and descriptive. Thus the meaning of an
object is defined not as memory but as «an optimal situation». Kripke
and Patnem also write about it speaking about definite theoretical and
pragmatic constitution of objects [7, 201].

Indeed in life we often use fragments or flash meanings, these
meanings are simplified into simple mechanisms and schemes which
are more general (not simple for memorizing but for fundamental and
multi-purpose forms of our relation to the world). Some of them later
we can use separately or together again. Flash meanings are the main
constituents of our situation in the world — «an optimal situation» [13,
45]. Every person in any situation finds a definite basis, a set of univer-
sal mechanisms which are used while this person is living. And peo-
ple live in an existential world, in the world of a constant choice. The
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meaning does not always say something or give information. Some-
times it just appeals and attracts and sometimes it repels without giving
details on the intuitive level.

An Eremeev’s article [17; 18] approaches closer to the questions
of logical interpretation of decision making, however this interpre-
tation only offers the way of modeling of decision making which
would be logically true but the logical truth of the made decision is
not always effective. And this theory has some features like the oth-
ers. It is too ideal and there is no translation of the situation into the
logical language.

In Smirnov’s researches [19] there are analyzed different ap-
proaches to temporal opinions which are the statements about the
future. With one approach the statements about the future are con-
sidered as the statements about the past and the present. In this case
the statement «whenever there will be p» is true at the period of time
t; if at time ¢ which follows after ¢, p is true. If the future state is de-
termined by the present the statements about the future will be either
true or false. However the situation is closer to the reality when the
future is not predetermined by the present and different variants of
the development of the situation are possible. With the second ap-
proach which is alternative the statements about the future events are
considered not as assertive but as modal statements [16]. In this case
the statements «there will always be p», «one day there will be p»,
«in some period of time there will be p» are incorrect in the case of
the first approach.

The statements which are correct:

Gp —«necessarily (in any case) there will always be p»;

GOp — «possibly (in some cases) there will always be p»;

FOp — «necessarily one day there will be p»;

FOp — «possibly one day there will be p»;

FnlOp — «in some period of time necessarily there will be p»;

FnOp — «in some period of time possibly there will be p».

For each operator given the development process of events is repre-
sented in the form of a tree branching into the future (Picture 3).
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Pic. 3. The graphical representation of temporary operators

The introduced operators are united which are also modalized tem-
porary ones; they are not a combination of modal and temporary opera-
tors. This method is quite perspective in the meaning of the conception
expressiveness but it is not developed enough in its practical realization.
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DYNAMIC TEXTURE RECOGNITION ALGORITHM
Pyataeva A.V., Raevich K.V,

Recognizing dynamic patterns based on visual processing is sig-
nificant for many applications such as remote monitoring for the pre-
vention of natural disasters, e.g. forest fires, various types of surveil-
lance, e.g. traffic monitoring, background subtraction in challenging
environments, e.g. outdoor scenes with vegetation, homeland security
applications and scientific studies of animal behavior. In the context of
surveillance, recognizing dynamic patterns is of significance to isolate
activities of interest (e.g. fire) from distracting background (e.g. wind-
blown vegetation and changes in scene illumination).

Methods: pattern recognition, computer vision.

Results: This paper presents video based image processing algo-
rithm with samples usually containing a cluttered background. Accord-
ing to the spatiotemporal features, four categorized groups were for-
mulated. Dynamic texture recognition algorithm refers image objects
to one of this group. Motion, color, facial, energy Laws and ELBP fea-
tures are extracted for dynamic texture categorization. Classification
based on boosted random forest.

Practical relevance: Experimental results show that the proposed
method is feasible and effective for video-based dynamic texture categori-
zation. Averaged classification accuracy on the all video images is 95.2%.

Keywords: dymanic texture recognition, motion features; facial fea-
tures, boosted random forests.

AJITOPUTM AHAJIN3A JUHAMUNYECKUX TEKCTYP
ITamaesa A.B., Paesuu K.B.

Ilocmanoeka npoonemur: ObHapysiceHue OUHAMUYLECKUX MEKCmYP
Ha 8UOeOU300PAdICEHUAX 8 HACMOsIWee 8peMsl Haxooum éce bonee wii-
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POKOE npUMeHeHue 8 CUCMeMAx KoMNnblomepHoz2o spenus. Hanpumep,
OOHapydHCceHue ObiMA U NIAMEHU 8 CUCIEMAX IKOJLOUYECKO20 MOHUMO-
puHed, aHanu3 aemomMooOUIbHO20 Mpagurka npu MOHUMOPUHEe 3azpy-
JrceHnocmu 0opoe, u 8 opyeux cucmemax. Ilouck obvexma unmepeca
Ha OuHAMUYeckom one yacmo Ovleaem 3ampyOHeH 3a CUem NOXOHCUX
TMEKCMYPHBIX NPUSHAKO8 UNU NPUSHAKOS OBUMICEHUS Y (DOHA U UCKOMO-
20 obvekma. B cea3u ¢ 3mum 803HUKAEn He0OX00UMOCb paspabomKu
AneOpUMMA KAACCUPUKAYUU OUHAMUYLECKUX MEKCMYP 051 6bI0ENeHUs
00beKmMos uHmepeca Ha OUHAMUYECKOM (DOHe.

Memoowvi: pacnosznasarue 06paz08, KOMNLIOMEPHOE 3PEHUE.

Pesynomamul: B 0annou pabome paccmampusaemcst 0opabomxa eu-
0eou300padicenull cooeparcaux 00beKmbl ¢ OUHAMUYECKUM NOBEOEeHUEM
Ha OuHaMu4eckom omne, maxue Kax 600d, MyMaH, NaAaMs, MeKCmuib Ha
sempy u Op. Pazpaboman aneopumm ommuecenust 00beKkmos 8uoeou3o-
opadicenuss K 00HOU U3 Yemvlpex npediazaemvix kamezopuil. H3zerexa-
FOMCA NPUSHAKU OBUICEHUSL, YBEMOBbLE 0CODEHHOCMU, PPAKMATLHOCTIU,
anepeemuyeckue npusHaku Jlaca, cmpoamcs ELBP-eucmozpavmol. B
Kauecmee Kiaccupukamopa ucnoib308an 0yCmuHe06blil CIy4aliHblil ec.

Ilpakmuueckas 3nauumocmy: Paspaboman memoo, no3eonsouuil
pazoenums OUHAMUYECKUE MEKCMYP HA KAme20pulL: no Muny 08UNCeHUs
(nepuoduneckoe u xaomuynoe) u muny oObeKmos unmepeca (Npupoo-
Hble U UCKYCCBEeHHble). DKChepUMEHMAbHbLe UCCLe008aANUS NOOMEED-
21c0arom 3hghexmusHoCms NPEONIONCEHHO20 ANCOPUMMA OJIst OMHECEHUs.
00beKkmos uz0bpasicenust Kk mou unu unou kameeopuu. Cpeousisi mou-
Hocmb Knaccugpuxayuu cocmasuna 95.2%.

Knrouesvie cnosa: ananuz OuHamuyeckux mekcmyp, npusHaKu 08u-
JHcenust; (hpakmanvrvie NPUHAKU, 0YCMUH208bIIL CLYYALIHbLL JeC.

Introduction

Nowadays dynamic textures recognition is particularly importance
in difference computer vision community tasks in a variety of fields.
The Dynamic textures (DTs) are caused by a variety of physical pro-
cesses that leads to different visualization of such objects: small/large
particles, transparent/opaque visibility, rigid/non-rigid structure, 2D/3D
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motion. The goal of the DTs recognition can be different. In reconstruc-
tion tasks, the recognition of the DT means a creation of its 2D or 3D
statistical model. DT is an extension of texture to the temporal domain.
Recognizing dynamic patterns based on visual processing is significant
for many applications such as remote monitoring for the prevention of
natural disasters, e.g. forest fires, various types of surveillance, e.g. traf-
fic monitoring, background subtraction in challenging environments, e.g.
outdoor scenes with vegetation, homeland security applications and sci-
entific studies of animal behavior. In the context of surveillance, recog-
nizing dynamic patterns is of significance to isolate activities of interest
from distracting background.

The recognition of the DTs remains a challenging problem because of
multiple impacts appearing in the dynamic scenes that include the view-
point changes, camera motion, illumination changes, etc. In past decades,
a variety of different approaches have been proposed for recognition of the
DTs, such as the Linear Dynamic System (LDS) methods [1], GIST method
[2], the Local Binary Pattern (LBP) methods [3], wavelet methods [4; 5],
morphological methods [6], deep multilayer networks [7], among others.

Dynamic texture features estimation
Dynamic textures can be divided into four categories on the spatio-
temporal criteria [8]:

» Category I. Natural particles with periodic movement like wa-
ter in the lake, river, waterfall, ocean, pond, canal, and fountain,
leaves and grass under a wind in large scales;

» Category II. Natural translucency/transparent non-rigid blobs
with randomly changed movement like the smoke, clouds, flame,
haze, fog, and other phenomena;

» Category III. Man-made opaque rigid objects with periodic
movement like flags and textile under a wind, leaves and grass
under a wind in small scales;

» Category IV. Man-made opaque rigid objects with stationary or
chaotic movement like car traffic, birds and fishes in swarms,
moving escalator, and crowd;
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According to DT categories proposed dynamic texture classification
features such as moving parameters, chromatic components, geometrical
(flickering) features, shape entropy measure, energy Laws characteristics.

1. Motion features

In first dynamic recognition algorithm step motion features are ex-
tracted. Moving areas estimating with SAD (Sum of Absolute Differ-
ences) criteria of Block matching algorithm by Eq. 1:

SAD =Y ¢ pix|l (D=1, _ (), (1)

where Pix — number of block pixels, /(¢) and /_(#) — intensity value of
the pixel in two neighbored frames #(x, y). We used block size in 30x30
pixels for moving areas detection.

Also the optical flow provides the information about the local and
global motion vectors.

2. Color features

In the zones where movement is identified, the colour mask is
placed to detect candidate-blocks to Category I and II Egs. 2-3. Na-
tural translucency/transparent non-rigid blobs with randomly changed
movement block like smoke, clouds, flame, haze, fog can be detected
by using experiential color threshold 7'in RGB- color space:

|R-G|<T
|G-B|<T ()
|R-B|<T
The flame-colour regions detection a combination of RGB and HSV
colour spaces is used:

R>G>B (3)
R>RT (4)
S>(255-R)xST/RT (5)

In Expressions (4) to (5), RT indicates the threshold value of R; S'is
the value of the pixel saturation, and S7 corresponds to the saturation
when R value matches the knowledge of RT parameter for the same
pixel. Rules (3) and (4) show that the value of the R channel is greater
than of the other objects. Colour features of natural particles with peri-
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odic movement in Category II estimated similarly. Objects in Category
III and Category VI demonstrate various color features.

3. Fractal features

Dynamic fractal analysis is built on the concept of the fractal di-
mension, which measures the statistical self-similarity of a point set in
a multi-scale fashion. Four measures which are suitable for the shape,
motion, and fractal evaluation of the DTs[9]: pixel intensity p, by Eq.
6, temporal brightness gradient p, by Eq. 7, normal flow p by Eq. 8
and the Laplacian p, by Eq. 9.

The pixel intensity measure w(p,, ¢, 7, ) is calculated by equation 3:

K, (povto’ rt) JL I(p,t)dpdt (6)

o))
where /(p, £)= an intensity value of plxel p in time instant ¢, r, = a spa-
tial radius, , = a temporal radius, @ (r,.,)=2a 3D cube centrmg at

point (p,, Z,). The temporal brlghtness gradlent Wy(Pgs Ly 7» 1) 18 @ SUM-
mation of temporal intensity changes of the DT in a 3D cube Q(-) This
parameter is defined by a derivative of second order:

by (Postoorior; )= IL i)y, @)

)(V %) Ot
The Laplacian p (p,, ¢, 7, 1) rneans the information of the local

co-variance of pixel 1ntens1ty at point (p, #,) in the spatial-temporal
domain (equation 5):

ML (pO’ 0> s’ t) J:L )(r r)A[(p’t)dpdt (8)

The normal flow w.(p, 4, 7, ) i 1s often used in motion estimation of
the DTs. It measures a motion of pixels along the direction perpendicular
to the brightness gradient, e.g., edge motion as an appropriate measure for
chaotic motion of the DTs. This measure can be calculated by equation 9:

ol (p.t)/ot
Hp (po’toarx’rr): J.J-Q o ap )

| =l e i)
The spatial texture layering as well as the type and shape of texels

are also important descriptors for preliminary categorization. They can
be estimated using the gradient information of the successive frames.
Measures represented by Eqs. 6-9 characterize the DT as the stochas-
tic dynamic systems with self-similarity in spatio-temporal domain.
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4. Laws energy features

Laws energy approach [10] for dynamic textures classification is
an successful methodology for image segmentation using texture analy-
sis. Laws identified the following properties as playing an important role in
describing texture: uniformity, density, coarseness, roughness, regularity,
linearity, directionality, direction, frequency and phase. Laws energy filter
applied for pre processed gray-scale moving blocks. For illumination in-
fluence removal fix size scanning window were used. The pixel intensity
P[i, j]is calculated in a surrounding relatively a central pixel with intensity
1[i, j] by Eq. 10 where I=(R+B+G)/3, P — input image, w — window size.

c+w=-1)/2  r+w-1)/2
» 3 i, /1
c—(w—l)/21=r2—(w—1)/2 (10)
w

For natural scenes scanning window size is 15x15 [11], otherwise
5x5 pixels. Laws’ texture features determine texture properties by as-
sessing Average Gray Level, Edges, Spots, Ripples and Waves in tex-
ture. The approach uses basic convolution kernels for image filtering.
The following set is a number of one dimensional kernels of a length
of fiveby Eq. 11:

P[r,c]z[[r,c]—j:

LS5=[1 4 6 4 1],
ES=[-1-2 0 2 1]
S5 =[-1 0 2 0-1] (11)
ws=[-1 2 0-2 1]
R5 =[-1-4 6-4 1]
So, L5E5™mask estimated by Eg. 12:

1 1 4 6 -4 1
4 4 -16 24 -16 4
LSES"=|6|-[1-4 6-4 1]=|6 —24 36 -24 6| (12)
4 4 -16 24 -16 4
1] 1 -4 6 —4 1
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The 16 filtered images estimated by applying Laws filters. Energy
Laws map ETr, c] is calculated by Eg. 13 where F [i, j] — Laws mask
with index x, [, j] — filtering pixel:

c+7 7

E(r,e)=>" > |FG ) (13)

Jj=c=T i=r-17

Fig. 1 demonstrate applymg Laws energy mask S5S55.

Fig. 1. (a)or1g1nal image; (b) filtered images

Symmetrical pairs of maps (like E5L5 and L5ES) are replaced by

an average map according to the formula:
E (1 c)=(E(r o)tE (1, )2 (14)

For example, mask E5LS5 is describing horizontal edges, L5ES
mask — vertical edges. Average ESL5 and L5ES determine all image
edges.

5. ELBP features

The Local Binary Pattern - LBP was introduced by Ojala et al. [12]
as a binary operator robust to lighting variations with low computation-
al cost and ability of simple coding of neighboring pixels around the
central pixel as a binary string or decimal value. The operator LBP(N,
R) is calculated in a surrounding relatively a central pixel with inten-
sity /_by Eq. 15, where N is a number of pixels in the neighborhood,
Ris aradius. If (/ — 1) >0, then s(/ — 1) = 1, otherwise s(/ — 1) = 0.
Variables / and I, — pixel intensity in current and central point as Y
coordinate from YUYV color space [13—16].In our work spatio-temporal
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local binary pattern was used. The STLBP gathers information from
adjacent frames relative the central pixel by Eq. 16. For description of
the DTs, it is necessary to introduce 3D cuboid of information, thus the
application of the STLBP is reasonable. The STLBP becomes volumi-
nous and poorly representative against to generic LBP.

P-1
LBP(P)=Y s(I,—1,)-2" (15)

n=0
STLBP,,(P)=LBF, _(P)+ LB, (P)+ LBF,,(P)  (16)
Extended local binary pattern (ELBP) based on the uniform pat-
terns [17] represent local texture structures. The operator ELBP(N, R)
is calculated like LBP(N, R) operator. A LBP is called uniform if there
are no more than three 0/1 or 1/0 bitwise transitions in its binary code,
being considered as a circular code. It is reported in [ 18] that, the con-
tribution of uniform pattern to is about 87.2% and 70.7% respectively.
That is to say, the uniform patterns take a majority percentage of all
patterns. Uniform patterns can be presented as line end, corner and edge
patterns. As a result, each uniform pattern is given a unique label and
all other minorities are given a mutual label in histogram calculation.

Dynamic texture recognition algorithm

The generalized algorithm is as follows:

» Step 1. Motion features estimation. Detecting moving blocks and
direction vectors.

» Step 2. Color features estimation.

 Step 3. Estimate fractal measurespixel intensity p, temporal
brightness gradient p, normal flow p, and the Laplacian p, .

» Step 4. Convert the input image into a grayscale image. Apply
Laws energy approach for energy maps estimation.

» Step 5. Build a set of ELBP local descriptors for the analyzed
region.

» Step 6. Apply a histogram approach for classification and store
the results.

* Step 7. Combining regions with similar features.
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* Step 8. Clustering using Boosted Random Forests

» Step 8. Repeat Steps 3-8 in a cycle for categorization all moving

blocks.

First step of proposed algorithm is motion estimation based on
Block-matching SAD criteria and the optical flow for the information
about the local and global motion vectors. Block-matching algorithm
evolves 2 to 5 frames of video sequences according to experiments
for objects in different Categories show various motion speed. Smoke
and clouds demonstrating similar EBLP texture features, but motion
features for this natural transparency objects are difference. Moving
smoke direction usually is from bottom to top of video frame, while
smoke colored object like clouds moving across the frame. Moving fea-
tures of flame is to change the boundaries of flame region from frame
to frame randomly. Moreover, as itshown in [19] it is reasonable to
define scene depth permits to separate images in two groups: the close
scenes (till 500 m approximately) and the remote scenes (more 500 m),
where “close” and “far” moving objects like smoke and other can be
watched, respectively.

The next algorithm step is color, facial, entropy features estimation.
Fourth step is Laws energy approach for edges, spots, ripples and wave
texture features detection. The next step is ELBP descriptors comput-
ing. Then histogram approach was applied.

Chi-square distance, histogram intersection distance, Kullback-Leibler
divergence, and G-statistic are usually used during classification stage.
In this research, the histogram intersection and chi-square distance were
chosen for histogram comparison as it is often recommended in litera-
ture by Egs. 17-18.

Hist(f,g)=1—2min(fm,gm) (17)
2 (f g

, o 18

2V (f.2)= Z e (18)

Regions clustering based on boosted random forests [20]. Boosted
random forests — BRFs include a boosting algorithm during random for-



MexayHapoaHbI XypHan nepcrnekTuBHbIX nccnegoaxmi, T. 8, Ne2, 2018 49

est learning in order to produce the high-performance and smaller in size
decision trees [21]. The BRFs include a bootstrapping similar to the Ad-
aboost algorithm in the learning stage and involves estimation of class
label of the training data with the trained decision trees, calculation the
error of decision tree, and computation of weight of the decision tree.

During a clustering stage, an unknown sample is entered to all de-
cision trees, and the class probabilities are stored in leaf nodes of each
tree. Then all outputs of decision trees P(c|a,) are weighted and aver-
aged, using Eq. 19.

P(c|a)— ZOL (c | a (19)

In Eq.19 K —number of decmon trees, ¢ —class, at — current sample.
The class that has the highest probability is the clustering result. Cat-
egorization rate and the errors estimated in BRFs clustering results.

Experimental results

For experimental results Dyntex [22], V-MOTE [23], and Wild-
FilmsIndia [24], Billkent university [25] datasets were used. The test
video images have different resolution with minimum values 320 x 240
pixels and maximum values 1280 x 720 pixels and depict a great va-
riety of objects, including natural objects, man-made objects, humans,
animals, etc., under the outdoor shooting. Some examples of the used
images are described shortly in Table 1.

Table 1.
Description of some used videos

Description
of test video

Description

Sample frame of test video

Sample frame

File name: File name:

XVID _0011.avi XVID 0002.avi
Resolution: @l Resolution:
720x576 pix 720x576 pix
Number of Number of frames:

frames: 3 100
Alias: videol

1 800
Alias: video2
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End of a table 1.
File name: File name:
Flamingos.mp4 Pondicherry
Resolution: Beach — the brief of
1280%720 pix the ocean.avi
Number of Resolution:
frames: 2 350 1280%720 pix
Alias: video3 Number of frames:
1320
Alias: video4
File name: File name:
Fish Hide From | Republic Day
Predators.mp4 Parade.mp4
Resolution: Resolution:
1280x%720 pix 720x576 pix
Number of Number of frames:
frames: 3 696 22510
Alias: video5 Alias: video6
File name: File name:
648aal0.avi 645¢510.avi,
Resolution: Resolution:
720x576 pix 720x576 pix
Number of Number of frames:
frames: 950 7 200
Alias: video7 Alias: video8
File name: File name:
646a510.avi 54pe210.avi
Resolution: Resolution:
720%576 pix 720%576 pix
Number of Number of frames:
frames: 350 250
Alias: video9 Alias: video10
File name: File name:
649a810.avi, 645e010.avi
Resolution: Resolution:
720%576 pix 720%576 pix
Number of Number of frames:
frames: 4 950 6 000
Alias: videoll Alias: video12
File name: File name:
controlledl.avi || BackYardFile.avi
Resolution: Resolution:
400x256 pix 320x240 pix
Number of || Number of frames:
frames: 275 1251

Alias: video13

Alias: video14
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Experimental results of DT categorization shown at the Table 2. The
average detection accuracy was carried out in experimental studies on
video sequence for DT algorithm categorization efficiency evaluating.
The same one video consists of various DT category objects. The per-
formance of the DT classification algorithm was evaluated using the
CR — classification rate, FRR — false rate rejection and FAR — false alert
rejection. The CR indicator is calculated as a ratio of regions with right
class label to the all regions number. The FAR false operation indicates
the ratio of regions with false positive operation to the total number of
regions on the video image.

Table 2.
Experimental results
Video | Number histogram intersection chi-square distan;; -
b

alias | of frames | CR, % | FAR, % | FRR,% | CR, % | FAR, % %
(1]

videol 3100 | 97,20 | 1,78 280 | 9842 | 1,52 1,58
video2 1800 | 9821 | 085 1,79 | 99,00 | 0,78 1,00
video3 2350 | 9525 | 2,13 475 | 96,12 | 1,52 3,88
videod 1320 | 9831 | 1,02 1,89 | 98,89 | 099 111
videoS 3696 | 88,15 | 9,00 11,85 | 89,12 | 875 | 10,88
video6 | 22510 | 91,85 | 9,12 8,15 | 92,00 | 845 8,00

video7 950 98,25 0,28 1,75 99,0 0,11 1,00
video8 7200 96,85 3,00 3,15 97,21 3,00 2,79
video9 350 100,0 0,00 0,00 100,0 0,00 0,00

video10 250 100,0 | 0,00 0,00 100,0 | 0,00 0,00
videoll | 4950 | 8921 | 8,74 10,79 | 90,00 | 521 | 10,00
videol2 | 6000 | 90,01 | 8,77 9,99 | 9127 | 8,00 8,73
video13 275 93,12 | 7,14 6,88 | 94,74 | 6,98 5,26
videold | 1251 | 9527 | 645 473 | 96,52 | 5,89 3,48

The experiments conducted on the sequences from represented da-
tabase show the best recognition results for the Categories VI and 111
with the averaged recognition rate 96%. Averaged classification accu-
racy on the all video images is 95.2%

Experimental shows that particular difficulty in DT recog-
nition algorithm is to classify video images containing of dif-
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ferent categories regions, one superimposed on the other. As an
example of such images is video 11 and video 12 in table 1. At
the moving features extraction DT recognition algorithm step in
candidate block can by placed two-class objects and moreover.
In this case FAR and FRR are observed because this block belongs
to the class with higher probability. The histogram intersection and
chi-square distance is adapted for measuring distances between his-
tograms in order to analyze the probability of occurrence of code
numbers for compared textures.

For the DTs based on man-made opaque rigid objects with sta-
tionary or chaotic movement, the errors of temporal features are
high for the short-term series that influence on the final result. Also
the samples of these categories usually contain a cluttered back-
ground. This means that a special attention ought to be paid for the
temporal analysis in the further investigations. Experimental results
show that the proposed method is feasible and effective for video
based DT classification.

Conclusion

In this research, a classification of dynamic textures is solved us-
ing motion, color, fractal, Laws energy and ELBP features. Chi-square
distance, histogram intersection distance, Kullback-Leibler divergence,
and G-statistic are usually used during classification stage. Regions
clustering based on boosted random forests. Averaged classification ac-
curacy on the all video images is 95.2%. Results show that the proposed
method is feasible and effective for video based DT classification.
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IHOCTPOEHHE ITPO®NJIA
ABOHEHTA MOBWJIBHBIX CETEH HA OCHOBE
OHTOJIOTTUYECKOI'O TIOAXOJA

Paesuu A.IL, /looponeu b.C., IIamaesa A.B., Pacéuu K.B.

Lens. B ces3u ¢ yeeruuenuem yucia aboHeHmos MOOUIbHLIX cemell,
UCNONb3YeMbIX AOOHEHMAMU YCMPOUCMS, d MAKJICe 8bICOKOU AKMUBHO-
cmulo aboHeHmos azpecupyemasi 06 ampudymax aboHenmos ungopmayis
HeobxX0ouMa 0151 BbICMPAUBAHUS PEKOMEHOAMENbHBIX (DYHKYULL CUCmem
METEKOMMYHUKAYUOHHBIX KOMAAHULL, NPOBEOEHUsl MAPKEMUHLOBbIX UHU-
Yuamus, NOBLILUEHUsL KA4eCmed OKA3bI8AeMbIX YCIye, NPpU NPOSHO3UPOBA-
HUU ROMPeOHOCMEN U JHCeNANULL KTUEHNO8, d MAKice 05l MHO2UX OpPY2ux
@yuxyui. Cmamus noceswyena paccmompenue Menooos, HanpaeieHHbIX
Ha opmanuzayuio npeomemnol obracmu npu nocmpoenuy npoghuert
AOOHEHNO06 MOOUILHOU C531U.

Memoowt. B pabome paccmampusaromes Memoo (hopManibHbIX NOHAMUL,
a Makaice Mooeb npedcmasiieHus UHGOpMayUuU Ha KOHYENnyAibHOM YPos-
He 8 KOHMeKCHe NpedCMAaGleHUst 3HAHULL 00 ADOHEHMAX MOOUTLHOU CES3U.

Pesynomamot. Ha ocnose uzyuenust Memooos CmpykmypuposaHus,
SHAHULL O NPEOMEMHOU 0OIACMU ABMOPAMU NPEONA2AEMCs MOOEb NPeo-
CMABeHUsl KaUeCmBeHHOU U KOMUYeCMEeHHOU unpopmayuu 06 obvexme
UCCIe008anUsl ¢ UCNOTb308AHUEM OHIMOLO2UHECKO20 NOOX00d.

Kiouesvie cnosa: npoguns abonenma MoOUnIbHOU cemu, KOHYen-
MYATbHASL MOOeTb, HOPpMATbHBLI KOHIMEKCM.

BUILDING THE PROFILE
OF THE SUBSCRIBER OF MOBILE NETWORKS BASED ON
ONTOLOGICAL APPROACH

Raevich A.P, Dobronec B.S., Pyataeva A.V., Raevich K.V,

Purpose. In connection with the increase in the number of mobile
network subscribers used by device users, as well as the high activity of
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subscribers, information aggregated about the attributes of subscribers
is necessary for building advisory functions of telecommunications com-
panies’systems, conducting marketing initiatives, improving the quality
of services provided, predicting the needs and desires of customers, and
for many other functions. The article is devoted to the consideration of
methods aimed at formalization of the subject domain in the construction
of profiles of mobile communication subscribers.

Methods. The paper considers the method of formal concepts, as
well as the model of information representation at the conceptual level
in the context of knowledge representation about mobile communica-
tion subscribers.

Results. On the basis of studying the methods of structuring knowl-
edge of the subject domain, the authors propose a model for presenting
qualitative and quantitative information about the object of research
using the ontological approach.

Keywords: mobile subscriber profile; conceptual model; formal context.

BBenenne

PaSBI/ITI/Ie pLIHO‘IHBIX OTHOHICHI/II\/'I C TCUHCHUECM BpeMeHI/I BHOCHUT cyme-
CTBEHHBIE M3MEHEHUS B JICATEIBHOCTB JIF000T0 NpepusTus. B ycioBusx
pacTyIiei KOHKYPEHITUH MPSIIIPHUSITHS TOTDKHBI 3a00TUTCS O COBITE CBOMX
ycyT v ToBapoB. [loHnmanue 11e1eBoi ayuTOPUN SBISETCS BAKHEHIIIM
AIIEMEHTOM B BEACHUH YCIICIITHOTO OM3Heca. ITO, B YaCTHOCTH, OTHOCHTCS
K CepBUCaM U yCIIyraMm, MpeloCTaBIsieMbIM MOOUITBHBIMH OTIEPATOPAMHU.

CerMeHTHpOBaHUE ayAUTOPUH MOXKET OBITH TIPOBEJICHO 110 CaMbIM

pa3sHBIM KPUTEPUAM:

—  pa3fereHre ayJUTOPUH Ha TPYIIIIOBBIE M UHIMBUTyalTbHbIE CETMEH-
ThI IOTPEOJICHHS TaKKe KaK (PU3HMUICCKHE JIMIA ¥ OpraHu3allnH;

— TI0 MPOCTPAaHCTBEHHO-TEOrpaUIECKUM MPU3HAKAM TaKHM KaK:
JIOMAIITHANA PETHOH, TIEPEMEIICHIE B MEKIYHAPOIHOM U BHY-
TPUCETEBOM POYMUHTIE;

— TIO COITHATBHO-IEMOT paIeCKIM IIPHU3HAKaM, K KOTOPBIM OTHO-
CSITCSI T10JI, BO3PACT WJIM BO3pacTHAs TpyIina, 00pa3oBaHue, poj
3aHATHH, YPOBEHB JI0X0/1a U T.11.;



60 International Journal of Advanced Studies, Vol. 8, No 2, 2018

— DKOHOMHUYECKHUM IPHU3HAKAM, OTPAKAIOIIUM CTPYKTYPY TI0XOJIOB,
B CBOIO OY€peIb TECHO CBSI3aHBI C COIATIBHO-IEMOT pahnIeCKUM
MIPU3HAKAMH U MOTYT BKITIOUATh MPENMTOYTCHUS TI0 PACXOIaM;

— C MOMOIIBIO MICUXOJIOTHYECKUX MPU3HAKOB Pa3CICHUE ayaUTO-

PHUH MOXET OBITH BBIITOJTHEHO Ha a00OHEHTOB, KOTOPBIE JUTUTENb-
HOC BPEMsI HE MCHSIIOT CBOM IPEIMOYTCHHUS, 8 TAK)KE Ha aOOHCH-
TOB, TPUHUMAIOIINX HOBBIE MPOAYKTHI 1 MHUIIHATHBHI.

COop MepBUYHBIX JTaHHBIX 00 a00OHEHTaX MOXET OBITh BBITIOJIHCH
KOMITAaHUSIMU TI0 pe3yJbTaTaM aHKeTHPOBAHHUS, ITPH ITPOBEICHUN Mac-
COBBIX OIMIPOCOB, MMPH 3AKITIOUCHIH JOTOBOPHBIX 0053aTEILCTB, 3a CUET
coxpaHeHUs MH(pOpPMaIUU C MPOrpaMMHO-aNapaTHBIX YCTPOUCTB U
KOMIUIEKCOB. COBOKYITHOCTh OCHOBHBIX ITOKA3aTeJICH MO3BOJIUT I10-
CTPOUTH PO KAXKJIOTO OTACIHHO B3SATOTO JIUIA WITH TPYIIITbI JIHII.

Iempro maHHO# PabOTHI IBIIIETCS PACCMOTPEHNE METOIOB, HATIPAB-
JICHHBIX Ha (POpPMAaIU3AIUI0 [TPEIMETHON 00JIacTH, HA OCHOBE TEOpe-
THUKO-MOJIeJIbHOTO mojxona [ 1-3].

IIpeacraB/ienne uHpopManum o NpeIMeTHON 001acTH

Obwas cmpykmypa cucmemsvl cOopa OAHHbIX 051 AHAIU3A

B HacTostiiee Bpemst CoToBasi CBsI3b SBISICTCS OJJHOM M3 HanboJiee Tu-
HAMUYHO Pa3BHBAIOIINXCS OTPACiel HHPPACTPYKTYPhl COBPEMEHHOTO
«uHpOpMaIOHHOTO 001ecTBay. [lepedens yciyr, npeaocTaBiIsIeMbIX
oriepaTopaMu COTOBOM CBSI3H, TIOCTOSIHHO pacmupsiercs [1-6, 13—16].

[Ipu aTOM BCe ycayru MoApa3AeNsIioTCs Ha IBa OCHOBHBIX KJlacca:

1) ba3oBsle yciryru (TutaTHbIe/OecTUIaTHEIE ), K KOTOPBIM OTHOCSATCS
YCIYTH II0 TIepeaade JaHHBIX, TOJI0ca, KOPOTKHX TEKCTOBBIX COOOIIIe-
HUH. B 3Ty Tpymimy Tak e BXOAST YCIIyTH IO OIMPEISIICHUI0 HOMepa,
repeajipecanyy BbI30Ba, pa3iInyHble TapudHbIe MOTUPHUKATOPHI, F'e0-
JIOKaIHs, SKCTPEHHBIC BHI30BHI U APYTHE.

Hndpactpykrypa ceTu COTOBOH CBA3HM 00eCTIeYUBAET KOHTPOIIb Te-
orpauuecKux 30H a0OHEHTOB, BBIMIOJIHACT YCTAHOBKY COCANHEHHUS K
aOOHEHTY, BBITIONHSET (PyHKITMH MapIIPyTHU3AIIUH BHI30BOB, YIIPaBJe-
HUE BbI30BaMU, 3cTa)eTHOM Niepeaayn 00CTyKIUBAHUS [TPH TTePEMeIe-
HUU a00HEHTa MEX]Ty CTAHITHSIMI.
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2) K nomnonmHuTenbHBIM yenyraM (TU1aTHbIe/0ecIiaTHbIe) MOTYT OT-

HOCUTBCA YCIYTHU:

— WHIUBHAYAJIHM3ALIN: TYIOK, METOIIH;

— CIPaBOYHO-MH(OPMALMOHHBIE YCIYTH;

— YyCIyru MOOWJIBHOM KOMMEPIHH, BKIIOUAIOIINE MPOBEICHHE
Pa3NUYHbIX (MHAHCOBBIX OTIEpalNi;

— yciayra MOOMIIBHOTO O(hrca M MHOTHE JIpYTHE.

Brimonnenne o0cmyKUBaHUs a0OHEHTOB TeHEPUPYET 3HAUYNUTEIb-

HBI TTOTOK WH(GOPMAIIUU CO CTOPOHBI CPEJICTB MOHUTOPUHTA, CEH-
COpOB, CUCTEM HAOJIIOICHHUS, ONICPAIMOHHBIX CUCTEM MEPCOHAIBHBIX
YCTPOUCTB, MPUIOKEHHI CMapT(POHOB, MPOYUX WHTEICKTYaIbHBIX
cUCTeM U nataukoB [13].

OOwias apxUTEeKTypa cucTeMbl cOopa a0OHEHTCKUX JaHHBIX MPE/-

CTaBJI€HA HA PUCYHKE 1.
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Puc. 1. Apxurekrypa cucteMsl cOopa aDOHEHTCKHUX JaHHBIX
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Heo0xonuMo 0TMETHTB, UTO MOCTpOeHHUE poduIis abOHEHTa U Ha-
MOJTHEHHE eT0 HEOOXOIUMbIMHU JaHHBIMH SIBIISICTCS HETIPEPHIBHBIM ITPO-
L[ECCOM, KOTOPBIH HAUMHAETCS € 3aKJIF0UeHHsI aDOHEHTCKOIO I0TOBOpa
U Jasiee HAaChIIAaeTcs! JaHHBIMU O €KeTHEBHOM aKTHBHOCTH a0OHEHTA.

Ananuz gpopmanvuvix nowsmuil (ADPII)

Hcnonb3yemsrii 1yt aHamiu3a cOOMpaeMbIX TaHHBIX METOJ (hopmaits-
HBIX TIOHSTUH ObUT chopmynuposaH Pynonsdom Buiie, npumeHenue
MeToja MoipoOHO ommcaHo B Tpyaax [1, 7, 8]. C momoripo JaHHOTO
METO/Ia aHAJIN3a MOTYT OBITh BH3YaJIH3HPOBAHBI OOBEKTHO-TIPH3HAKO-
BBI€ 3aBHCHMOCTH, OTIPE/ICIICHHBIC C MTOMOIIBI0 COOTBETCTBUS [ anya.
dopMaibHbIC IOHATHS, ONPEICIISICMbIE ¢ TIOMOIIBI0 COOTBETCTBUS [ a-
Tya, IPEJICTABIISIOT COOO0H apbl MHOXKECTB BUj1a (00BEM, COZICpPIKaHHe).

®dopmaabHBIM KOHTEKCTOM MeToga ADIT Ha3bIBaeTCs Tpoiika:

K=<G,M,I> )
rme G — MHOXECTBO 00BEKTOB, M — MHOXKECTBO ITPU3HAKOB, & OTHOIIIE-
Hue [ < G X M TOBOPHUT O TOM, Kakle 0ObEKThl KaKUMHU MPU3HAKAMHU
o0JaarorT.

st mponsBoneHbIX A — G 1 B < M onipenernensl onieparopsl [anya:

A ={meM|Vg e A(gIm)}
B ={g eG|Vme B(glm)}

Omneparop " Ha3pIBaGMBIiA JIBYKpaTHBIM IPHUMEHEHNEM OrepaTopa ',
TaKKe SBJIAETCS ONEpPaToOpoM 3aMBIKAHHS: OH HeMIoTeHTeH (A= A'),
MoHoToHEH (4 — B Biueuer A < B') u skcreHcuBeH (4 < A). MHo-
KecTBO 00beKToB A C G, Takoe, uTo A =4 Ha3BIBAETCS 3aMKHYTBIM.
AHAJOTHYHO TSl 3aMKHYTBIX MHOXKECTB TIPU3HAKOB — MOJIMHOKECTB
MHOXecTBa M.

dopMaTbHBIM MTOHITHEM KOHTEKCTa K Ha3bIBaeTCs Mapa MHOKECTB
(4, B) Taxux,ut0 A < G,B< M, A = B,B = A. Muoxecrsa A u B 3am-
KHYTBI U Ha3bIBalOTCS 00BEMOM U CoJiepaHueM (hOPMaIBHOTO ITOHSI-
tns (A, B) coorBeTcTBeHHO. J)1sT MHOXECTBA 00BEKTOB A MHOMXKECTBO
UX OOMIMX MPU3HAKOB A CITYXKMT OMMCAHHEM CXOJCTBA 00BEKTOB U3
MHOXECTBA A, a 3aMKHYTOE MHOKECTBO A ABJIAETCS KIACTEPOM CXO/I-
HBIX 0OBEKTOB (C MHOKECTBOM OOIIMX NPU3HAKOB A ).
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Umnukanueit popmanbHOTro KOHTeKcTa K=<G,M,[> B aHanuse
(hopMaNIbHBIX TIOHSATHI HA3BIBACTCS MPH3HAKOBAs 3aBUCHMOCThH BHJIA
A — B, tne A,B < M, ipu yCIIOBUH, YTO BCe OOBEKTHI, 00T IafoMIne
A, Taxoke 00IafaloT BCEMH NpU3HaKaMy U3, T.e. 4 < B . VIMmmkanus
B A®DII siBnisieTcst 4aCTHBIM CIydyaeM TaKoi MPU3HAKOBOU 3aBUCUMOCTH
KaK acCOIMAaTHBHOE MPAaBWIO B pa3pabOTKe JaHHBIX, 3TO B TOUHOCTH
acCOIMaTHBHOE MPABUIIO C JIOCTOBEPHOCTHIO paBHOM 1.

CBs13b UMIUTUKAIMK ¥ (yHKIIMOHAJBHBIX 3aBUCHMOCTEH TT03BOJH-
JIa UCTIOJIh30BAaTh 0a3nc UMIUTHKANui J{fokeHa-Iura 1yt KOMIIaKTHOTO
npeacTaBJICHUA q)YHKHI/IOHaJ'II)HBIX 33BI/ICI/IMOCTeI\/’I, HCIIOJIb3YEMBIX B
Teopuu 0a3 JaHHBIX, BUJE UX OIPAHUYCHHOTO MHOXKECTBA, U3 KOTO-
poTo BCce ocTaBmrecs PyHKIIMOHATHHBIC 3aBUCUMOCTH TAaHHOTO MHO-
TO3HAYHOTO KOHTEKCTA (TaOJIHIIbl JIAHHBIX) BBIBOJMMBI 110 TPaBUIaM
Apwmctponra [1].

OTOOp MpHU3HAKOB Ha ATaIe MPEIBAPUTEIHLHOIO aHaIM3a JaHHBIX
MTO3BOJISIET YITYYIITUTh TOYHOCTH Kitaccuukaruii. Tak B padore [1] uc-
IOJIB3YETCSI AITOPUTM APriori Jist MOMCKA ACCOIUATUBHBIX MPABHIT IS
ITPOM3BOJIBHBIX HA0OPOB MPU3HAKOB H OOBHEKTOB TIOBEJICHUECKON JIesi-
TETHFHOCTH a00OHEHTOB MOOWIILHOM CBSI3H.

Konyenmyanvuwiii yposeHs

Crienuduka GopMUpyeMolt B TOJI0BE OKPYKAOIIEH JAeHCTBUTEIb-
HOCTH OIIpeJIeNsIeTCs TITyONHON W TpaHAIlaMH YeJIOBEYEeCKOTO Mo3Ha-
HUsI, IMOIMOHAIILHBIM OTHOIICHHEM W TOTOBHOCTHIO JICHICTBOBATH B
HeM [9—12]. CoBpeMeHHas TeXHHYECKass 1 HHPOPMAITHOHHAS peajlhb-
HOCTb OTIPEJICIISIFOT YCIIOBUS JIJISl IPOIIECCOB prueMa U 00padoTKY UH-
(hopmar MHOTHX BHJOB IPO(ECCHOHAIBHON U HENPOpECCHOHATb-
HOM 1eITEeIbHOCTH.

B mHxeHEepHO IICHXOJIOTUY BBIACISIOTCS TAKUE TOHITHS KaK «UH-
(hopMaroOHHAs MOJICIIb» U «KOHIICTITyaIbHast MOJIC/IbY, HA OCHOBAHUU
KOTOPBIX BOCIIPHUATHE WHPOPMAIIMOHHON MOJICIH Y YeloBeKa (hopMHu-
pYyeT oTepaTUBHBIN 00pa3, pa3HOBUIHOCTHIO KOTOPOTO, 1Mo J[.A. Omra-
HUHY, SIBJII€TCS KOHIICTITyabHAasi MOJICIb JICITCIbHOCTH, BIICPBBIC
npemtokenHas B 1961 r. anmuiickum nicuxomorom A.T. Bendopmom
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Ha XIV MexayHapoaHOM KOHTpecce MO MPUKIAJAHONW MCUXOJIOTUH U
M3HaYaJIhbHO PacKpPhIBAIACH KaK TII00ATBHBIN 00pa3, POPMHUPYIOITHICS
B rojioBe omeparopa [9].

B paborte [3] pemaercs 3a1a4a KOHPUTYpUPOBaHHS TPOIYKTOB OIle-
paToOpOB COTOBOH CBSI3H, TIPHU KOTOPOM CO37aBACMBIN 00BEKT (TTPOAYKT)
cobupaeTrcst U3 pa3IUUHBIX KOMIIOHEHTOB, KOTOPBIE, B CBOIO OYEpEIb,
MOTYT OBITh 00BETUHEHBI B KOHEYHOM TPOJYKTE TaK, UTO TIPOIYKT OY-
JIeT COOTBETCTBOBATH 3aJIaHHBIM OTPaHUYCHHSIM.

Cuenapuit KOH(OUTYPUPOBAHUS TPOYKTOB COCTOUT U3 CIEYFOITUX
1aroB:

1) Bemonasiercs crienuuIMpoBaHre oXeIaHnii a0OHEHTOB, pe-
3yJIBTaTOM KOTOPOTO SIBISIETCS C(POPMHUPOBAHHBIA HAOOP TEPMHUHOB,
OIMCBHIBAIOIIMX NOKETaHUsI a0OHeHTa. TepMHUHBI COCTOSIT U3 KOMIIO-
HEHT, HaJT KOTOPBIMHU OyIyT OCYIIECTBISITHCS oepariiu (1o0aBIecHuE,
M3MEHEHUE, UCKITFOUCHHUE).

2) Ilpu HEOOXOAMMOCTH pacIIMpeHus] KOH(PUTYpAIMH TPOAYKTa
CTpoOUTCS crieruduKanys moxxeIaHuii aboHeHTa:

S, =(C,,0P,R,) (2)
rae C — CIMCOK KOHIETITOB, OMUCBIBAIOIIMX MOXKEIaHUs a00OHEHTA,;
OP  — MHOXK€ECTBO Onepanui o Moan(uKanuu CymecTByOMEH KOH-
¢urypaunn; R — MHOKECTBO OTHOLIEHUH, 33/IaI0LIMX CBI3b MEKIY
oTepanusIMi 1 MHOYKECTBOM KOHIIETITOB, HaJl KOTOPBIMHE 3TH OTIePaIin
Oy/IyT BBITTOTHSITHCSI.

3) Crientudmkarus nmoxxenannii abOHEHTa COTOCTABIISIETCS C OHTO-
JIOTUEW MTPOJYKTA:

M:C,»>Cul 3)

M=C, >C,M, cMC, cC,
M,=C, >I.M,cM,C, cC,

M, A M, =2;C, NC, =2(4)

rae M — oToOpakeHHsI MEKAY KOHLENTaMH crelr(UKauy 1 3JeMeH-
TaMH OHTOJIOTHHU (pe3yibTar comocTarienus); C — MHOKECTBO KOH-
LENTOB, KOTOPbIE CIIEHU(PHUIUPYIOT KJacchl (THIIbI, BUABI) 0OBEKTOB
poOeMHON 001acTH; / — MHOYKECTBO 00BEKTOB, IK3EMILIIPOB Kilac-
COB; 11 0TOOpakeHUH M| B OHTOJIOTMM POJYKTA ONPEENSAIOTCS K-
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3eMIUBIPBI KOHIIENTOB C, B pe3ysibrate (OPMUPYETCS] MHOKECTBO K-
3eMIUIAPOB [, C [; u1st 0TOOpakeHuid M, B OHTOJIOTUM ONIPENENAIOTCS
9K3EMITISIPbI KOHIIENTOB, CBA3aHHBIE OTHOIICHUSAMH C SK3EMILIIpaMH
1, popmupyeTCs MHOKECTBO IK3EMILIAPOB [, 1.

4) Ha ocHoBanum otobpaxkeHwit M cocTapiseTcs Tadnuima Tpedo-
BaHMIi K a00HEHTY. B Tabnuie Kax Il 371eMeHT i : i € /, e BePXHSIA
CTpOKa TabJuIbI (i,...1) — HMEHA SK3EMILIAPOB KOHLENITOB U3 MHOKE-
crea/, =1, Ul,, n—KOIMYECTBO IK3EMIUIIPOB KOHIIEIITOB B 3TOM MHO-
KECTBE, i — UM OK3EMIUIApA K, KOTOPBIA CBA3aH OTHOIIEHHEM (HC-
KJII04ast pOIOBU0BOE OTHOIIEHUE) C HK3EMILISIPOM A.

Tabmuua TpeboBaHUi COMOCTaBIAETCS ¢ MpoduiieM abOHEeHTa U,
€CJIM HE JUIs BCEX 3JIEMEHTOB U3 TaOJHUIIbI TPEOOBAHUN HaWJICHBI CO-
OTBETCTBUS B IIpoduiie, TO aDOHEHTY MPEOCTaBISETCS CIIMCOK HE10-
CTAIOIMINX KOMITOHEHTOB.

Onmonozauyeckas mooeiv npeomemHno oonacmu

B pa6orax [1-3, 16] nmpu npeacTaBieHnd 3HaHUH 00 abOHEHTaX
MOOWJIBHOW CBSI3U PaccMaTpUBAETCsl TEOPETUKO-MOIEIbHBIN OJX0A
TIPH MTOCTPOEHUH OHTOJIIOTUYECKON MOJIEIH.

B paborte [1] s cTpykTypHupOBaHUs 3HAHUH O TIPEIMETHOM 007a-
CTH aBTOPAaMHU UCTOJIb3yeTCs YETHIPEXypPOBHEBAsI MOJIEIb MPEACTaB-
JICHWs] 3HAHUI: OHTOJIOTHUS, IPEACTaBICHUE OOLINX (TEOPETHUECKHX )
3HaHW, PEJICTABICHNE SMIIMPHUUECKUX 3HAHUN ¥ OIIEHOYHBIX (BEPO-
SITHOCTHBIX) 3HAHHH:

1) Ha nepBoM ypoBHE MOAEIH OMUCHIBACTCS OHTOJIOTUS IPEAMET-
Hol o0nacTu, conepskaiias Habop KITFOYEBbIX OHITHH, Ha S3bIKE KOTO-
PBIX OIMCHIBACTCS AaHHAS IPEAMETHAs 00J1acTh, a TAKXKE ONPEIETICHNUS
9THX MOHATUH. {15 mpeaqMeTHON 00JacTu «MOOHIIBHAS CBSI3b» BKIIIO-
YaroTCsl TAKME TEPMUHBI KaK: CMC, Tapu(HBIN MJ1aH, 3BOHOK, POYMHHT
U ApyTHE, B TOM YHCJIE€ HA3BaHUS YCIYT U CEPBHCOB.

2) BTopoil ypoBeHb MOJENHN COACPKUT YHUBEPCAJIbHbBIE — O0IIUE
YTBEPKACHUS, 3aKOHBI U TMIOCTYJIAThI TIPEIMETHON 00JIACTH:

OmnwucaHue cepBruca COCTOMT U3 Habopa {Ha3BaHUE YCIyTH, 00beM
MIPEOCTABIAEMOHN YCIyTH, IEPUOA ACHCTBUA cepBUCa, aDOHEHTCKasI
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IiaTa 3a JaHHBINA Tepuoll, a0OHEHTCKas Tiiara 3a MOIKIIYCHUE YC-
nyru ). Onucanue TapuQoB COCTOUT U3 HA0Opa {MHOXKECTBO HAOOPOB
{Ha3BaHMe yCiIyrd, 00beM MPEIOCTABISIEMON YCIIYyTH }, IEPUOJ JIeH-
cTBHA Tapuda, abOHEHTCKas IJiaTa 3a Mepros, abOHEHTCKas Tiara 3a
ronkIroueHue Tapudal.

3) Tpetuii ypoBeHb MOJEIU COCTOUT M3 SMIUPHUUECKUX TaHHBIX,
COZAEPIKAIINX ONHCAHUE KOHKPETHBIX MPELEIEHTOB MIPEIMETHON 00-
JIACTH, K KOTOPBIM OTHOCHTCS MPO(UIIb aDOHEHTA.

4) YeTBepThlil ypOBEHb pPacCMaTpUBaEeMON OHTOJIOTHYECKOM MOJIe-
JIM COJICPKUT BEPOSTHOCTHBIE U OIICHOYHBIC 3HAHMUSI, KOTOPBIE TIOPOXK-
JAI0TCS U3 BHELIHUX HCTOYHUKOB, WITH U3 MH()OPMALIMOHHBIX CTPYKTYP
paccmarpuBaeMoi MOJIEIH.

Kax b1t npoduiib a, — 570 MHOKECTBO (Ha0Op) 3HAYECHHMI TTapame-
TPOB a0OHEHTA, JJIsl KOTOPBIX OITHCHIBACTCS MHOYXKECTBO MPU3HAKOB (CHT-
HaTYPHBIX NPEIUKATOB), UICTUHHBIX ISl pACCMaTPUBAEMOr0 a0OHEHTA.

Jst kaxoro npousisi abOHEHTA @, BO3MOXKHO TIOCTPOUTE OJIHO-
IEMEHTHYIO MOJEIb a, = ({a,},0 U c,;) Ha3blBaeMyIO IIPELEeIECHTOM
HPEIMETHON 00J1aCTH, TI€ G = G, — CUTHATypa NPEAMETHON 00nacTy,
cocrosilias U3 NPU3HAKOB MHIMBHUIYaJbHBIX MOKa3aTeneil aboHeHTa
1 Habopa Tapu(HBIX IUIAHOB W YCIYT; €, — NEPCOHUPUINPOBAHHBIN
UACHTH(PHUKATOP a0OHEHTA.

Pa3paboTka Mojesu npeacTaBIeHUs] 3SHAHU T

00 a00HeHTaX MOOMJIbHOM CBSAI3U

B nanHOM pasnerne OymayT pacCMOTPEHBI OCHOBHBIC TEOPETHUECKHE
MTOHSITHS PEIMETHON 00IaCTH TIPU MTOCTPOSHUH OHTOJIOTHYECKON MO-
nenw mpod st aboHEHTa MOOMIIFHOM CETH.

Ha xoHnenTyaJbHOM ypOBHE MOJIENb MPECTABICHUS KA4SCTBEH-
HOH M KOJIMYIECTBEHHOW MHPOpMAITHH 00 00BbEKTE MCCIIeoBaHUs (a0o-
HEHTCKOM IMpoduIie), onpeeicHa Kak KOPTex Z BUJA:

Z=<C,I,R R, > &)
rje C — MHOXKECTBO KOHIIENTOB (Tipoduicii aDOHEHTOB), KOTOPBIE 3a]1a-
HBI B KOHIIETITYaIbHOM Mojien (a0oHeHTHI prepaid/postpaid, aOoOHEHTHI
notpedIIsroIue ToNbko data/voice Tpaduk T.1.);



MexayHapoaHbI XypHan nepcrnekTuBHbIX nccnegoaxmi, T. 8, Ne2, 2018 67

1 — MHOYECTBO MHIUBUIYAJIOB (3K3EMIUIIPOB). DTO MHOXKECTBO 3a-
JaHO B 0a3e JaHHBIX MPU (HOPMUPOBAHUH KOHKPETHBIX 3K3EMILISIPOB
TUTs1 COPMYTUPOBAHHBIX BBITIIE KOHIIEIITOB;

R, — MHOX€CTBO yHapHBIX CBOUCTB. (CBOKWCTBO = <HAMMEHOBAHME,
THTI [ITKAJTBI, OTPAHWYESHHS Ha 3HAYCHNUS, TIOPSIOK H3MEPEHHSI, CTI0CO0
H3MEpEHUs>);

R,—MHOXeCTBO OMHAPHBIX OTHOWIEHUH: R,=<RN, RE> 1€ RN — MHO-
JKECTBO MMEH OTHOIICHUH, cofepxkaiiee 4 semenTa, RN = {«4acTh-
LIEeTI0e», «POM-BU», «KIACC-UHANBUAYAID, «acCOMMANMs»}; RE —
MHOXECTBO SK3EMIUIAPOB OTHOIIEHUH, 3aJJTaHHOE B KOHIIENTYyaJlbHON
monaenu, RE < C x C.

Kak Bcsikuit 00beKT HHGOPMAILIMOHHOTO MOJICTMPOBAHUS PO HITH
a0OHEHTa MOXKET OBITh OIUCAH MPH HCIIOJI30BAHUHM Ha0Opa OTHOIIIE-
HUH U aTpuOyTOB, XapaKTEPUIYIOIINX:

— THIU3ALHUI0 00BEKTa U €T0 MOJIOKESHUE B POJAOBUIOBBIX Uepap-

XUSX;

— CTPYKTypH3allli0 00bEKTa U €ro MECTO B MPOCTPAHCTBEHHBIX
CTPYKTYypax;

— CYIIHOCTHbIE XapaKTePUCTUKH O0BEKTa,

— CYIIHOCTHBIC XapaKTEPUCTUKHU BHEIITHEH CPEIbl M BHEIITHUX 00b-
€KTOB, a TAKXKE B3aNMOACHCTBUN «OOBEKT-Cperiay U «O0OBEKT-
00BEKTY.

Turnmzarus 00bEeKTa BHITIOIHIETCS Ha OCHOBE JIeNIEHHs IPOQHIIs Ha
A0OHEHTOB aBaHCOBOMW U KPEJUTHOM CUCTEMBI PacyeTOB; JICJICHUS Ha
THUT CETMEHTa OM3HEC WM (U3NIECKOE JIUI0; B 3aBUCHMOCTH OT KO-
HOMHYECKHUX aCTIEKTOB U JP.

OCHOBOI 17151 CTPYKTypHU3aIu HH(opMarmu 06 a0OHEHTCKOM IIPO-
(une sBIIETCS OHTOJIOTUYECKUIN MOAXOJ MPEICTABICHIS 3HAHUHN O
MpeIMETHON 00acTi MOOUITBHOH CBsi3u [1-3].

CyIHOCTHBIE XapaKTePUCTUKH PO MOTYT OBITh ITOpa3/iene-
HBI Ha CIEAYIOIINE TPYIIIbL:

* TEONPOCTPAHCTBEHHbBIE XaPAKTEPUCTHKU;

*  XapaKTEPUCTUKU HCIIOJIBb3YEMOTO YCTPOUCTRA;

*  XapaKTePHUCTHKH ITOTPEOISIEMOTO THTIA TPAPHUKa;
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* neMorpapuuecKue XapaKTepUCTHKH;

*  COLHMATbHO-?KOHOMHUYECKUE XaPAKTEPUCTUKU U APYTHUE.

B ocHoBe nanHO# MOAEH JEKUT TAKCOHOMUS TIPU3HAKOB!

K=<N,R> (6)

e N = {n } — MHOX€eCTBO KJIaCCOB TAKCOHOMHH (NPU3HAKOB MOJIEIH-
pyemoro o0bekta); R — N x N — orHouienue nopsiika Ha N. [Ipu aTom
KOpHEBasl BEpLIMHA TAKCOHOMHUYECKOIO JepEBa COOTBETCTBYET MHTE-
rpajgbHON XapaKTepUCTHKE MOJEIUPYEMOT0o 0OBEKTa.

3akiroueHue

B pabote OblH paccCMOTPEHBI OCHOBHBIE TEOPETHYECKUE TTOIXOIBI
K OITUCaHMIO MpoOsieMHOM o0OnacTu. MH(opMaliMoHHas MoIepiKKa pe-
IIeHHs 337124 cOopa U MpeICTaBICHUs 3HaHU 00 aD0OHEHTax MOOUITb-
HOHM CEeTH UMEET NMPAKTHYECKYI0 HAIPABJICHHOCTh U IIMPOKYIO MPH-
MEHUMOCTb. [Ipe/ioxkeHo KOHIIeTITyaabHOE PEIICHUE TIPEICTaBICHUS
Ka4eCTBEHHOH W KOJTMIECTBEHHOW HH(pOpMAaIUK 00 00BEKTE UCCIEIO-
BaHUs Ha 0a3e OHTOJIOTMYECKOM Mojienin. B nanpHelinem npemnonara-
€TCs pacIIipeHre 00JIaCTH UCCIIETOBAHIS ITOCPEICTBOM METOIOB aHa-
JM3a MOBEJCHYECKOH JeATeIbHOCTH a0OHEHTOB U MOCTPOCHHUST 0a3bl
KOHIICTITOB.
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METOIAUKA PACYETA BPEMEHU
JJIs1 OCBOEHUS YYEBHOI'O MATEPHAJIA

Anuxveea M.A.

s onpedenenus cymmvl NOHSMUL, KOMOPbLE BOZMOICHO UZYUUND
8 YUEOHOU OUCYUNTUHE 8 OZPAHUYEHHOE BPEMS, HYIHCHO PACCUUMbBIEAMD
8pemsl, Komopoe HeodX00UMo 00y4aemMomy Ha 0CceoeHUe YHeOH020 Md-
mepuana. B cmamve npedcmasiena memoouxa pacuema epemenu, Ko-
mopoe 00yuaemvlii 3ampamum Ha uzyderue y4ebHo20 mMamepuana ¢
yuemom nAaHUupyemozo YPOoSHs 0OCE0EHUS IMO020 YYeOHO020 Mamepuaid.
na pacuema epemeHu yuumul8aromcs — 8pemsi, 3a KOmopoe 4eno8ex
Modicem amy UHGOPMAayuI0 60CHPUHSIMb, CLONCHOCTD UZYUAEMOLL yieD-
HOU UHpOpMayUU KAk KOIUYecmeo césasell ¢ NOONOHAMUAMU 8 Oepese
nousimutl, HeoOX0OUMbBLIL YPOBEHb YCEOEHUSL.

s 5moeo eviasiena cmpykmypa 0essmenrsHoCmu 00yuaemozo 6 oc-
B0€HUU YUeDOHbIX MAMePUanlos KaKk nocie008ameibHblll nepexo0 om
U3YYeHUs: NOHAMUNHO20 annapama, K meopemuyeckomy uzyueHuio
cnocoba deticmeuti 0118 opmuposanus ymeHus, oaiee NPaAKmu4ecKoe
Gopmuposanue ymenus, popmuposanie Hagvlka U hopmuposanue yme-
HUs peuams HeCMmAaHOapmmsie 3a0ayul.

Onpedenena wikana yposHetl 0C80eHUs Y4eOHO20 Mamepuad, U Ha 0c-
HoBe 2paghosotl Mooenu NOHAMULL NPEOMEMHOU 0ONACIU NPOU3BOOUMCSL
pacuem niaHo8020 BPeMeHU, KOMopoe 00yYaemblil 3ampamum Ha uzyye-
Hue Mot CyMMbl NOHAMUL, KOMOpast WIAHUPYEmcs 8 y4eOHoM npoyecce.

Llensv: onpedenenue cymmvi NOHAMULL, KOMOPAs OOIHCHA BXOOUNb
8 cooepoicanue yueOHoU OUCYUNTIUHDL.

Memoo unu memooonozusn nposedenus pabomut: /[na npogedenus
Pabomvl UCNONBL30BALCS OESIMETbHOCHHDIL NOOX00 K 00YYEHUIO.

Pesynomamot: cmpyxkniypa desmenbHOCmu 00y4aemozo npu yceoe-
HUU YUeOHO20 MAmepuand, WKaua ypogHell 0C80eHUs yieOH020 Mame-
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PUana, CmpyKkmypa yceoeHust 00yuaemvim nopyuu UH@Gopmayu, Memo-
OuKa pacuema ONUMENbHOCIU 0essmelbHOCIU 00y1aemo2o.

Oo6nacme npumeHeHus Pe3yibmamos: pesyiibmamsi padomvi MO2ym
NPUMEHAMbCSL 0151 COCMABIEHUSL NIIAHOB020 EPAGhUKA OessmenbHOCmU 00-
V4aemoz2o 8 0C8OeHUU YHeOHOU OUCYUNTIUHBL, A MaKdice OJisl AOANMUGHO-
20 YNpasienust 0esimeibHOCIbIo 00yUaemMo20 npu peanusayuu y1edHoeo
npoyecca ¢ UCHONb306aHUEM INEKNMPOHHBIX 00YUAIOWUX CUCTEM.

Knroueswie cnosa: yuebnas oucyuniuna, cmpykmypa 0esimenibHo-
cmu 00yuaeMo20; 3HAHUSL, YMEHUs, HAGbIKU, NOHAMUe, 8PeMsl BOCNPU-
amust uHghopmayuu, 0ceoenue YuedHo2o Mamepuad.

METHODS OF TIME CALCULATION
FOR LEARNING THE EDUCATIONAL MATERIAL

Anik’yeva M. A.

1o determine the sum of concepts that can be studied in a discipline
in a limited time, it is necessary to calculate the time that is necessary
for students to learn the educational material. The article presents a
methodology for calculating time that a student will spend on study-
ing the educational material, taking into account the planned level of
mastering this educational material. Following things are taken into
account for calculating time — the time in which a person can perceive
this information, the complexity of the study information as the number
of links with sub-concepts in the tree of concepts, the necessary level
of mastering.

For this purpose, the structure of the student s activity in learning ed-
ucational materials has been revealed as a successive transition from the
study of the conceptual framework, to a theoretical study of the course
of action for developing skills. Then practical developing of skills and
developing an ability to solve nonstandard tasks.

The scale of levels of learning the educational material is determined.
The planned time, which the student will spend on studying the sum of
concepts, is calculated based on the graph model of domain concepts.
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Purpose: definition of the sum of concepts that should be part of the
content of the academic discipline.

Work methodology: an activity-based approach to education was
used to conduct the work.

Results: the structure of student s activity in learning the educational
material, the scale of levels for learning the educational material, the
structure of learning portions of information, the methodology for cal-
culating the duration of the student s activity.

Scope of application of the results: the results of this work can be
used to compile a planned schedule of students’ activity in studying the
academic discipline. They may also be used for adaptive management
of the students’ activity during the educational process using electronic
courses.

Keywords: educational discipline; the structure of the student’s ac-
tivity, knowledge, skills; concept; time for perception of information;
learning the educational material.

BBenenne

B nocnennee Bpemst 60bII0€ YHCIIO MCCIIEIOBAHUN HAPaBIIEHO Ha
ABTOMATHU3aLUIO U HHTEIUICKTYaIU3aLUI0 Pa3IHYHbIX cep AeSTeIbHO-
ctu. OMHAKO B aBTOMATH3AITUH OOYUICHISI Ha CETOMHSIITHIHN JCHb CYIIIe-
CTBYET MHOTO HEpELICHHBIX ITpo0IieM. Takoe MonoKeHUe Jiell CBSI3aHO ¢
TeM, 9T0 00yUCHHE TIPEACTABIIIET COOO0H CIIOKHBIN MHTEIICKTYaTbHBII
MIPOLIECC, IJIOXO MOJIArINUNCS popmanu3anuu [3].

3aMeTHOH TeHICHIINEH B aBTOMATH3AI[MH 00yUeHUS SBIIICTCS pa3-
paboTka METOIOB, METOJUK U CPEICTB, PCATUIYIONINX WHIUBUTYATb-
HBII MTOIXO/ K Tporieccy oOydenus. K akTyanbHBIM poOieMaM B 3TOH
00J1aCTH MO’KHO OTHECTH COCTABJIEHHE ITPOTrPaMM 00yUYCHHUSI, IPOBEPKY
U OLIEHKY 3HAaHUH, MHAMBUAYAIBHBINA TIOA00P Y4eOHOTO MaTepHuasa u
np. [10, 13, 14, 15] 1, COOTBETCTBEHHO, OCTPO BCTaIa IpodiieMa 00b-
EKTHBHO IUTAHUPOBATh YUEOHBIH MpoLecc.

Ha ocHoBanm# TOTO, YTO CYIIECTBYET 3aBUCUMOCTh MEXKTy KOJINYe-
CTBOM I/IH(bOpMaIII/II/I JJIs1 OCBOCHUS, YPOBHEM OCBOCHU A 1 OTBECACHHBIM
BpeMeHeM Ha 00y4eHHE, TO €CIIN 33]1aTh 00beM y4eOHOH HHpOpMaInH,
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TO B Mpolecce 00yUeHHs CIeyeT OTBECTH BpeMsi, HEOOXOAMMOE IS
€€ OBJIQJICHHS C YUETOM OIPEICIICHHOTO MOKa3ares ¢(hOPMUPOBAHHBIX
YMEHUI 1 HaBBIKOB [9].

st onipenienieHusi CyMMBI IOHATHI, KOTOpasi MOYKET BXOAUTH B CO-
JepKaHue y9eOHOW AMCIUIUTHHBI HEOOXOUMO PacCUUTHIBATH Bpe-
Ms1, KOTOpOE 00y4JaeMblii MOKET 3aTPaTHTh Ha 3Ty ACATEILHOCTh. JTO
JIaCT BO3MOKHOCTEH ()OPMHPOBATH IIAHOBEIH Ipaduk paboTel 00yyae-
MOTO TI0 OCBOCHHIO MaTepHaioB y4eOHON JAUCIMILIMHBL, @ TAKKE JUIS
QJIANTUBHOTO YIIPABJICHUSI JCATEIbHOCTHIO0 00y4aeMOTo TIPU peain3a-
WY 3aIIAHAPOBAHHOTO YUEOHOTO MpoIiecca ¢ UCTIONb30BaHNEM JICK-
TPOHHBIX O0YYAIOIINX CUCTEM. JTO CBS3aHO C TEM, YTO Y KAXKIOTO 00Y-
YaeMOTO CBOW MHANBHIYAIbHBINA TEMIT OCBOCHUS YIEOHBIX MaTepHaIOB
1 IalITUBHOE YTIIPaBJIEHHUE JICSATEIbHOCTHIO 00y4aeMOTro JacT BO3MOXK-
HOCTB B TpoIecce 00yUeHHsI CKOPPEKTUPOBATh KOJIMYECTBO 00yUaro-
LIero Marepualjia U YPOBEHb €r0 OCBOCHHUS JJIsS TOTO, YTOOBI B UTOIC
MO0 MaKCUMYMY OBLTH JIOCTHUTHYTHI 3aIJIAHUPOBAHHBIC IIETH 00yUCHHUS
0 JUCLUIJINHE B IICJIOM.

[MoaToMy ISl ONIpeNeNeHNus CyMMbI MOHITHIA, KOTOpas JOJKHA
BXOJIUTH B COACPIKAHUE YICOHON MUCITUTIIMHBI HEOOXOIMMO OTIpeIe-
JSITH IUTAHUPYEMYIO JUTUTEIBHOCTD U3yUeHHs 00y4aeMbIM TOTro 00be-
Ma y9eOHOTO MaTepuaa, KOTOPBIM ONpeIecH KaKk HEOOXOIUMBIH TSt
H3yYCHHUS.

CocTtosinue Bommpoca

st onipenienieHnst BpeMeHH, He0OXOANMOTo 1715l OCBOCHUS! y4eOHO-
ro MaTepuaia, HeoOXOIUMO YUHTBIBATh, BO-TIEPBBIX, BPEMS, 32 KOTOPOE
YeJIOBEK MOXKET 3Ty MH(OpMAaLnio BOCIPUHATh; BO-BTOPBIX — CJIOXK-
HOCTb M3y4aeMoi yueOHoM HH(OopMaInnu; B-TPEThHX — HEOOXO MBI
ypoBeHb ycBoeHus [7, 17].

s pacueTa BpeMeHH Ha OCBOCHHUE ydeOHOTO Marepuana Kos-
na MLI. mpennaraer ucnonb3oBath 3akoH Lunda-bpendopna. As-
TOp NPUBOAWT AAHHBIE, YTO HA OJXHOM 3aHSATHH Ka4eCTBEHHO MOYKHO
YCBOUTH NPUOIU3UTENBHO 7 MOHATHH, KOTOPhIE COCTABISAIOT CEMaH-
THYECKYI0 MOJENb NPEAMETHON obnacTu. A Al TOro, 4ToObl YCBO-
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UTh KKJ0€ U3 HUX, HEOOXO0IMMO YCBOUTD €I1I€ 110 MSATh MOHATHI. DTO
3HAYCHUE HAMIEHO SKCIIEPUMEHTAIBHBIM ITyTEeM JIJIsl HEKOTOPBIX TeMa-
THYECKUX obrnactel [6]. B aTux mccnenoBaHuax KOJIMYECTBO HHPOP-
MaIiH, KOTOPOE MOXKET OBITh YCBOCHO 00y4aeMBbIM 3a OIPEICIICHHOE
BpeMsI, OTIPEETISIETCS C YUYETOM BO3MOXKHOCTEH YeloBeKa B 00NacTh
MO3TOBOH J€ATEIbHOCTH.

B [5] B xauecTBe €AMHUIIBI U3MEPEHUS TPYAOEMKOCTH OCBOEHUS
3HAHUN npeaIaracTcCs UCIoJb30BaTh CBA3b MCKAY JABYMS NOHATUIAMU
(7muHK). JIFo60e HOBOE MTOHATHE BBIPAYXKAETCS Yepe3 Te, KOTOPBIE YKe 0C-
BoeHbI. COOTBETCTBEHHO, O0JIee CII0KHOE HOBOE MTOHATHE Oy/IeT NMETh
OoubIIe CBsI3eH, ¥ KOJIMYECTBO JIMHKOB OTPaXKaeT Ty CIOKHOCTh. B ka-
YCCTBC CAMHUIbI U3MCPCHUSA YMeHI/Iﬁ aBTOp npeajiaracTt UCIO0JIb30BaATh
OJIVH IIar aJITOPUTMA, OIMCHIBAIOIIETO JaHHOE yMeHue (ctert). Komue-
CTBO IIIarOB aJITOPUTMA (CTETIOB) BBIPAXKAET CIOKHOCTh YMEHUS. Takoi
JKe MOJIXO/T B CBOMX MCCIICAOBAHMIX UCTIONb3yercs B [11].

Musuntes B.I1. Taxke mpemmaraeT mo rpadoBoil MOACIIH TTOHS-
TUI MpeMETHON 00JacTH, OTpakaloiel colepKaHue KaxkI0ro Mo-
IyJst B y4eOHOW IporpamMme, ero o0beM M JOTHUECKYIO CIOKHOCTD,
pacCUUTBIBATHL KOJUYCCTBO I/IH(i)OpMaHI/II/I, KOTOPOE€ MOXXHO OCBOUTH
C YYETOM HYKHOU CTETIIeHH 00y4EeHHOCTH, 00pa30BaTEIBLHOTO ajpe-
cara, BO3pacTHOU KaTeropuu CTyAeHTOB [9]. B ocHOBEe MeTOomuKH Jie-
xkat uneu AWM. Yemona [12], B COOTBETCTBUU C KOTOPBIMU CIOKHOCTD
y4eOHOTO Marepuaa ompenesseTcs mo rpadoBoil MOIETH, JITHHON
(ronmmyecTBoM) ayr rpada. [Ipu 3ToM BepiimHa Takoro rpada comuep-
KUT OJHO TOHsATHE. CIIOKHOCTh TPUMEHEHHS ATOTO MOJX0a BUANTCS
B TOM, YTO HEOOXOIMMa OUeHb MMOAPOOHAsI MOJIENIb IIPEIMETHOM 00a-
CTH BIUIOTh JIO CEMaHTHYECKHX (DAKTOB, a TAK)KE, KAK OTMEUAET aBTOP,
JJATEIbHOCTD U3YUCHUA CUJIIBHO 3aBUCUT OT UCIIOJIB3YEMbBIX CPCIACTB
00y4eHUSI.

ABtopamu [8] mpencTaBiIeHO IPUMEHEHHE JIOTHCTHIECKOTO ypaB-
HEHUS JUIs TOCTPOSHUSI MAaTEMaTHYECKOM MOJICITA KauyeCTBA OCBOCHHUS
TUIAKTHICCKUAX SIUHUI (YICOHBIX TEM WIIH Pa3eiioB). Y UUTHIBACTCS
CKOPOCTh OCBOCHUS yUEOHBIX MEMEHTOB (Y ) B paMKax Kakoi-mu6o
TUCIIUTUTAHBIL, TeMBbI. COBOKYITHOCTE YD — 3TO CHCTEMa TEOPETHIECKIX
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3HaHWH ¥ TPAaKTHYECKUX YMEHHUH, popMupyemasi B rmporecce odyue-
Husl. Bech mporecc 0cBOCHUS! TUCHUIUIMHBI, TEMbI, aBTOP Pa3JessieT
Ha 4 srana: GopMUpOBaHUE CUCTEMBbl 3HAHUH, (POPMUPOBAHHE CTaH-
JapTHBIX YMEHUH, pOpMUpOBaHUE HECTAHAAPTHBIX YMEHHMH, TBOpUE-
CKO€ IIpUMEHeHHe yMeHHi. Ha O1leHKy y10BI€TBOPUTEIBHO 10CTATOY-
HO mpoiitu 1 1 2 3Tamnel, Ha OLEHKY XOPOIIO — TPU 3Tama, Ha OLEHKY
OTJIMYHO — YEThIpe JTara.

[Ipu ycoBum HCTIONB30BaHUS B y4eOHOM MPOIECCE DIEKTPOHHBIX
o0ydJaromux CUCTEM, Iie HE0OXOANMa CTPYKTYpUPOBaHHAS MOJEIb
MpeIMeTHOM 007acTH, MPEACTABISETCS IOTUYHBIM BBIIEIUTh METO-
IIbl, HCHIOJIB3YIOIME CTPYKTYPUPOBAHHBIN YUeOHBII MaTepHuai B BUJC
rpadoBbIX MoAenel. B aTux meTonax o0ImmM SBISETCS TO, UTO aBTOPHI
OTIEPUPYIOT KOJIMYECTBOM Y3JIOB Ipada 1 KOJIMYECTBOM CBS3EH MEKITY
3neMeHTaMH rpada Al ONPEAEICHUs CII0KHOCTH OCBOEHUS y4eOHOro
Matepuasa. KonuuecTBo 3TUX CBsi3eH, a TakKe BpeMsl Ha BOCTIPUATHE
nHGOPMaLMH, KOTOPOE 3aBUCUT OT BO3MOYKHOCTEH MO3TOBOM esTeIb-
HOCTH Y€JIOBEKa, OyyT ONpECIIsATh BpeMsi Ha OCBOCHHUE YUeOHOM UH-
dhopmarym.

st mocTrxeHwusI 11esiel 00ydeHuUs 110 yIeOHOM TUCTIUTIINHE, HE00-
XOJMMO HE TOJIBKO PACCUUTHIBATH KOJTMUYECTBO MOHSITHHN AJIS1 U3YUEHUS,
TaKk)ke HeOOXOAMMO YYHTHIBATH YPOBEHb OCBOSHUS y4eOHOW MH(OP-
Malyy, T. K. He BCE TEMbI, Pa3lelibl U3y4aloTCsl OMHAKOBO ITyOOKO.
[TosTomMy mocraBieHa 3a1ada pa3paOOTKH ILIKaJIbl YPOBHEH OCBOCHHUS
1, Ha €e OCHOBE, MaTeMaTHUECKOTo anrmapara Jjis pacieToB.

CTpyKTypa AeATeJIbHOCTH 00y4aeMoro
MpH 0CBOCHNH y4eOHOT0 MaTepuaja

C TOYKM 3peHus AEATEIHLHOCTHOTO MOAX0Aa K 00yUeHHIO, IIEIIhI0
00yueHUs SBISETCS CIIOCOOHOCTh OCYIIECTBISATh KaKy-1H00 aes-
TENBHOCTH, @ 3HAHUS ABISAIOTCS CPEACTBOM I (POPMHUPOBAHUS ITUX
ymeHuit [2].

[lon 3HaHMsIMU Oy/TyT MOHUMATHCS] OCHOBHBIE IOHSATHS TPEIMETHON
o0sacTi y4eOHOM TUCIIUTUTUHEIL, [T0J] YMEHUSIMH OyZIeT TOHHUMAThCS CII0-
COOHOCTB OTIEPUPOBATH MMOHATHSIMH TIPEIMETHON 00JIACTH C ITOMIArOBBIM
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KOHTPOJIEM, C IPUMEHEHHEM METOJMUYCCKUX MaTepHajioB, T. €. C HEBbI-
COKOH CKOPOCTHIO BhITTOTHEHUSL. [ 101 HaBbIKamu Oy/ieT TOHUMATHCS CIIO-
COOHOCTBH BBINOJHATH OTEpAIUK HaJl TOHSITHUSMH TIPEIMETHOM 001acTh
0e3 ToIaroBoro KOHTPOJIS B 331aHHOE (HOpMaTuBHOE) Bpems [ 1].

ITosTomMy dopMHUpOBaHHIO HaBBIKA OyIET MPeAMecTBOBATL (hop-
MHUpOBaHUE YMEHHUSI, Ui GOPMUPOBAHHS YMEHHSI TPEOYyeTCsi OCBOUTH
3HaHWE O CIIOCO0e JAeMCcTBUM 10 ero (POPMUPOBAHUIO, YTO B CBOO OYe-
penb TpedyeT nNpeBapuTeIbHOTO OCBOCHHUS TEPMHHOIOTHYECKOTO arl-
napara. Y TobKo mociie Toro kak HeKoTopasi JIesiTelIbHOCTh OyIeT Oc-
BOCHA Ha YPOBHE HaBBIKA, TOJILKO TOTAa 00ydaeMblii Oy/IeT CIIocOOCH
pelars B 3TOl 00JacTu HecTaHAapTHBIE 3a1a4d. T. . HaJIuLo moce-
JIOBaTEIIbHOE MPeoOpa3oBaHme — Ieb OJHOTO dTara OO0yJYeHHs CTa-
HOBHUTCS CPEJCTBOM JJISI CICAYIOLIETro dTana. B pe3ynbprare BbisiBICHA
CTPYKTypa AEITeIHHOCTH 00ydaeMOro Mpu OCBOCHUH YIeOHOTO MaTe-
pHaia KaKk mocienoBaTebHOe IpeoOpa3oBaHie UCXOAHOM TEOpeTHu-
yeckol WHPOPMAIMU B CITOCOOHOCTD MTPOU3BOIUTE OTIEPAIMN C ATHM
3HAHHEM Ha Pa3HOM ypOBHE — ypOBHE 3HAHUN O criocole JeHCTBHIA,
YPOBHE YMEHHUSI, a 3aTeM HaBbIKa COBEPIIATH MPAKTHYECKHE JIEHCTBYS,
YpOBHE YMEHHS peliaTh HecTaHAapTHHIE 3314 (Ha puc. 1).

-

YCBOEHUE MOHATUIA

g

YcBoeHue 3HaHMIi o cnocobe aencremit

9

DopmMHUpOBaHME YMEHUA

2

®opmuUpoBaHUE HaBblKa

2

¢’OpMV|pOBaHVIe YMEHWA pellaTb HECTaHAAPTHbIE 3a4a4u

\

Puc. 1. CtpykTypa AesSTeNbHOCTH 00y4aeMoro Ipy OCBOCHUH Y4eOHOTro MaTepuasa
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Torna mikana ypoBHel 0cBOeHHs yueOHOro MaTepuiia OyeT UMeTh
cienyronuii Bu (tadm. 1):

Tabnuya 1.
IIkaJja 3Ha4eHuii ypoBHeii ocBoeHUs1 y4eOHOI MHPopManuu
YpoBeHb 3Hauenue
0 HE U3y4aercs;
1 YPOBEHb 00IIEro Npe/icTaBIeHHs, 3HaHNUE MOHSITUIHOTO anmapara;
2 YPOBEHb 3HAHUS, IOHUMAaHUsI IyTU PELICHUS 3a/1ay;
3 YPOBEHb YMEHHSI PEIIeHHs CTaHJaPTHBIX 3a1a4;
4 YPOBEHb HaBbIKa PEIICHHsI CTAHAAPTHBIX 3a/a4;
5 YPOBEHb YMEHHSI pelIeHNsI HeCTaHAAPTHBIX 3a/1ad.

Yposenb «0» — «He nzyuaercs», o3Ha4aeT, UTO JaHHOE 3HAHUE,
YMEHHE, HaBBIK JIJISl JIOCTH)KCHUS OOUINX IeNel Mo JUCIUILINHE He
TpeOyeTcsi.

YpoBens «1» — «3HaHUE MOHATUITHOTO anmapaTay 03Ha4aeT, 4To 1aH-
HBIA yIeOHBIN MaTepra Iyl TOCTHKESHUS OOIINX [eNeH 10 JUCIIATUTIHE
TpeOyeTcst B CaMbIX OOIIHMX YepTax, Ut CO3AaHuUs O0IIEro mpeicTaBie-
HUS 0 TIpeMeTHOH oOmact. Ha aToM ypoBHE 00y4aeMbIM 1€MOHCTPH-
pyeTcs BOCTIpOM3Be/IeHNE 3HAaHUH TEPMUHOIOTYECKOTO armapara.

YpoBeHb «2» — «3HaHUE, TOHUMAaHUE IyTH PEeIIeHHs 3a/1a9» OyaeT
03HAuaTh, YTO JAHHBIA yUeOHBIM MaTepuan s JOCTIKEHUS OOIIIX
Leseid o TUCIUILTNHE TPeOyeTcs Ha YPOBHE MPEICTABICHUS CBS3CH
MCKIY CMBICIIOBBIMU DJICMCHTAMU 3HaHI/II\/’I, COOTHECCHHE C KOHTCK-
CTOM, IOHMMaHHE Ha3HAYCHUs 3HAHUH U YMEHU, COOTHECEHHUS C (o-
HOBBIM 3HaHHeM. Ha aToMm ypoBHE 00y4aeMoroy HeoOXOAMMO JeMOH-
CTPUPOBATh 3HAHUA O TOM, KaKUM CHOCO6OM MOXHO OCYHICCTBJIATH
NEHCTBHA, T. €. 3HATh CIIOCO0 OCYIIECTBICHUS JMEATENFHOCTH U OCY-
IIECTBJIATL HCKOTOPLIC U3 IAroB 3TOM JACATCIBbHOCTH.

YpoBeHb «3» — «YMeHHe pelieHus CTaHIapTHBHIX 3a7a4y» Oyaer
03HAuaTh, YTO JAHHBIA yUeOHBIM MaTepual s JOCTIKEHUS OOITIX
LeJsied o JUCHUILTMHE TpeOyeTcss Ha YPOBHE CIIOCOOHOCTH PEICHHS
CTaHJAPTHBIX 33/1a4 Ha OCHOBE TEOPETHYECKOTO M3yUEHHs CIIOCOO0B
pewenus, cnocoOoB aeicTBusa. Ha aToM ypoBHE 00yuaemblil 1eMOH-
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CTPHUpPYET CIIOCOOHOCTh MPAKTUYECKOM 1eATETbHOCTH, BO3MOXKHO C HC-
MOJIb30BAaHHEM METOAMYECKUX MaTCpPHAaJIOB.

CTaH}IapTHBIMI/I 3agadyaMu 6YI[eM Ha3bIBaThb 3aa4u, JJId PCIICHUA
KOTOPBIX HEOOXOIMMBI YMEHHUSI, (POPMUPYEMBIE TT0 H3BECTHBIM METOIU-
KaM Ha OCHOBE TUIINYHBIX MM U3BECTHBIX MCXOJHbBIX JaHHBIX.

VYpoBenb «4» — «HaBbIK pemieHus cTaHAapTHBIX 3a1ad» 03HaYaeT,
YTO JaHHBIA Y4eOHBIN MaTepual AJis JOCTHKEHUS OOIUX elel 1o
JUCIMIIMHE TpeOyeTcs Ha ypOoBHE HaBbIka. VIcxost U3 onpeeacHus
HaBBIKA, 3TO 03HAYAET, YTO HEOOXOJMMO HE TOJILKO YMETh BBITOIHSITD
IIefICTBH;I 1 BOCITPOU3BOAUTDL 3HAHUS, a Ba’KHAa CKOPOCTDH BBITTOJTHCHUA
9TOH IesITeNbHOCTH, KOTOpast 3aJaeTcsi NpodecCHOHAIBHBIM CO001IIe-
CTBOM B 3TOH IpeIMETHON 00JIaCTH.

VYpoBeHb «5» — « YMeHHUe pelIeHusI HeCTaHAapTHBIX 3a/1au» OyaeT
O3HauaTh, YTO JaHHbIM y4eOHBII Marepuan Ajsl JOCTHKEHHS OOLIMX
LeJsied o JUCHUILTUHE TPeOyeTcsl Ha YPOBHE CIIOCOOHOCTH PEIICHHS
HECTaHJApPTHBIX 3a1a4. HecranmapTHeIMU 3aauamMu OyZieM Ha3bIBaTh
3aJa4, JUIsS PEHICHUs] KOTOPBIX TpeOyeTcs HalTH crioco0 pelieHus Ha
OCHOBE KPUTUYECKOTO aHAIN3a UCXOIHBIX JAHHBIX.

Onpenesienne BpeMeHH
17151 OCBOEHHsI Y4eOHOTro MaTepuasa
st onpeznesneHust BpeMeHH, He0OXOIUMOTo Il OCBOCHHS y4eO-
HOTO Marepuaja Ha 3aJJaHHOM ypOBHE, BHOBb OOpaTHUMCS K CTPYKTY-
pe nesitenbHOCTH 00y4aemoro (puc. 1). [{ist noctuxenus TpedyemMoro
YPOBHS OCBOEHHS Y4eOHOTO MaTepraia He0OXOAUMO MO CIEA0BATEINb-
HO BBINOJIHUTB P/ LIATOB, H, ClIe0BaTeNbHO, 00mee Bpems T | Mox-
HO OTPEJIENsiTh Kak CYMMY BPEMEH Ha KaKJ[OM IIare:
T ST AT AT T+ T, (M
rne: T, — Bpemst Ha yCBOCHHE MOHATHIHOTO arapara,
T, —Bpems Ha TEOPETUYECKOE YCBOEHHME 3HAHMH O CIIOCO0E NCHCTBHIA;
T, —Bpems Ha GOPMHPOBAHHE YMECHHUS;
T, —Bpems Ha GOpMHUPOBAHUE HABBIKA,
secrans — BPEMS Ha (POPMUPOBAHHE YMEHHUs peLIaTh HECTAHIAPT-
HBIC 3a/1a4H.
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CrpykTypa AesiTeJIbHOCTH 00y4aeMoro
JJIsl yCBOEGHHSI MOPUUH Y4eOHOol mHpopManun

Kak yxe oTmMedanock, TpyJOEMKOCTh YCBOCHHS Y4€OHOI0 MaTepu-
aja CBsi3aHa C KOJMUYECTBOM Y3JI0B M pedep rpada u xapakrepusyer
CJIOKHOCTb OCBOEHHSI yUe€OHOTO MaTepHara.

[ToaToMy mpensaraercs B KauecTBEe MCXOMHOM MHMOpManuu ass
HU3MEPEHUs! CIOKHOCTU OCBOCHHMS TOPLUHU Y4eOHOro Marepuaia uc-
TMOIB30BaTh KOIUYECTBO CBI3EH Pi C IOYCpHUMMU BJIEMCHTAMU A€pPCBa
MOHSATHUH.

B mporiecc ycBoenust nHpopManuy 00bIMHO BKIIIOYACTCS €e BOC-
MpUSATHE U HHTEpIpeTanus, T. €. GOpMHUPOBAHHE CBA3EH C APYTOid, pa-
Hee yCBOCHHOM nHpopmarnmei. [Ipu ycBoeHnn nHGOpAITUH BEIICIISIOT-
csi Tpu dTana: 1) Bocnpusitie GopmMbl, TIOHUMAaHUE TPSMOTO 3HAUCHHUS;
2) IOHMMaHHUE HENpsIMOTO 3HAYCHHMS, TOMOJHUTEIIBHBIX MOATEKCTOB,
COOTHECEHHE C KOHTEKCTOM, COOTHECEHHE C (POHOBBIM 3HAHUEM, IPO-
UCXOANT aHAJM3 CBA3CH MEXIY CMBICIIOBBIMHU 3JIEMEHTAMU 3HAHHIA;
3) noHMMaH#e CMBICTIa, COOTHEHECEHHE ¢ (popMaMu peanu3auu (MH-
Teprperanys) [7, 16].

CrenoBarenbHO, MPOIECC YCBOCHUS HOBOW MH(POPMAITUA MOKHO
MPEACTAaBUTh KaK BOCHPHUATHE HH(POPMALIUH U yCTAHOBJICHUE CBSI3EH
C IPYyTOH, paHee YCBOCHHOM mHpopMaIuei (puc. 2).

CrnenoBaTenbHO, Ul YCBOCHHUS 3HAHMS, (OPMUPOBAHUS YMEHHS,
HEOOXOIMMO OMPE/ICTHTE BPEMsI JULsl BoCTIpHsITHs nHbopmarmn T
BpeMsI 17151 yCTAaHOBJICHUSI CBsI3€i ¢ qpyroi, paHee N3y4eHHON nHpOp-
Malllel — BpeMsi Ha COBEpIIIEHUE OTepaliuii ¢ 3TUM 3HaHUEM, YMEHUEM,
KOTOpOE MPOMOPIMOHATILHO KOJMUYECTBY CBsI3EH, KOTOpoe Tpelyercs
YCTaHOBUT.

Bpewms Boctipusitust mHQOpMaK onpeaeseTcss Kak HeKOoTopast
OTrpaHUYCHHAs BEJIMYMHA, 3aBUCSIIA OT CKOPOCTH pabOTHl MO3ra.
Hostomy Bpems T, 1pu (hOopMHPOBaHNU HOPMATHBHOTO Tpaduka
W3yYeHUs] TUCUMILUIMHBI, IPEIJIaraeTcsl yCTaHOBUTh KaK HEKOTOPYIO
KOHCTaHTY. [[71s1 uenoBeka yCTaHOBIIEHUE CBSI3€M C paHee U3yUEHHOU
nHpOpMaIen Takas e MO3roBasi JesITeIbHOCTD, KaK H BOCIPUSATHE
nHpOpMaIHH, TOIHKO O0JIee CIOKHAS, a 3HAYUT 00JIee ITTUTEIIbHAS 10
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BpPEMEHH, Tpe/iaraeT BpeMs Ha YCTaHOBJICHHE CBS3EH pacCUUTHIBAThH
Ha OCHOBE BPEMEHHM BOCTIpUATHUSA [5].

Bocnpuatue HoBOrO 3HaHKUA

. 4

YcraHoBAEHWE CBA3U CM3BECTHbIM 3HaHWEM 1

. 4

YcTtaHOB/NEHMeE CBASKU C U3BECTHbIM 3HAHMEM 2

4

YcTraHoBNEeHWe CBASKU C USBECTHbIM SHAHMEM ...

Puc. 2. CtpykTypa yCBOCHUS 3HAHUS

Toraa ruiaHupyemMoe BpeMsi Ha YCBOGHHUE HOBOTO 3HAHHS, MOKHO
OTIPECIISITH 10 (hopMyIIe:

r.=T,,*tP, *K T .» )
3H socnp c6 yen3u” ocnp
rae: ch — KOJIMYECTBO CBSI3EH C TIOAIIOHATUAMU,
Kyc.aS’H - K03(1)(1)I/IL[I/I€HT YCJIOKHCHUS ITPU CO3AaHNU CBA3CH C OO~
IIOHATHUAMU.

Bpems BocnipusiTust ”HGOPMALIMHU YeI0BEKOM

Juist onpeesieHust BpeMEeH! Ha BOCTIPUSTHE MH(OPMALIUK YeTI0Be-
koM T, BOCIIONB3YEMCs HCCIICIOBAHHUAMH, B KOTOPBIX ONPEALIIATOCH
BpEeMsI OCBOCHHMSI TOHATHH.

ABtop [9] npeanaraet MareMaTHYECKUM anmapar Ho3BOJISIOLIUI 11O
rpadoBOi MOJIEIH IOHSATHH Yy4eOHOTO MaTepHaia pacCUUThIBAThH Bpe-
Ms1 HEOOXOMMOE JUTSI OCBOCHUS YUeOHOH MpOrpaMMbl. Y YMTHIBACTCS
YPOBEHb OCBOEHHOCTH, BO3pacT o0ydaemoro. [IponsBesst pacaeTs s
OZIHOTO y37a Tpada ¢ MATHIO CBA3SIMU C MOANOHSATHAMH, OBUIO TIONY-

YEHO YTO JUIsl YCBOEHHUS OJIHOTO MOHSTHUS HY>KHO OT 5 10 30 MUHYT.



MexayHapoaHbI XypHan nepcrnekTuBHbIX nccnegoaxmi, T. 8, Ne2, 2018 85

Hcxons u3 uiccnenosanmii Poxxnecteerckoro FO.B., 3a 12 jet B mikonax
BCEX BpeMeH, yuanecs n3ydanu npumepso 20 000 repmunoB. B aTHX Hc-
CIIEJIOBAaHMSX YUUTHIBAJICS TOIBKO OO TEPMUHOIOTHUECKUH CIIOBAPD
JUISl BO3PACTHOM KaTeropuu cpeaneit mkonsl [5]. bakanasps! yuarcs 9000
4acoB, OJIOBUHA 3TOT0 BPEMEHHU CaMOCTOSITEbHAsI padoTa, a B OCTaBILY-
0CSI 4aCTh IIPUMEPHO II0JIOBUHY BPEMEHHU OHH U3y4atoT TeopHto. [lomyya-
€M YTO BPCMSI Ha M3YUCHNIE OHOTO moHsTHs T/ — 20 MUHYT.

ABTOpBI B [4] NPUBOAAT JaHHBIC YTO MHTEHCHBHAs pabora o0y-
YaIoIIeToCs MOXET JUINThCS HemnpepbiBHO 30 MUHYT, M ONHUPasch Ha
CKOpPOCTh 00pa0O0TKU WH(POPMAIIUK MO3IOM M OCOOCHHOCTH MaMsTH
YeJI0BEeKa, YTBEPHKAAIOT YTO 32 3TO BPEMsI MOXKHO M3YUHUTh IPUMEPHO
3—5 noHATUN HA YPOBHE AOITOBPEMEHHON MaMSITH.

TakuMm 00pa3oM, HCHONB3Ys JaHHBIE O BPEMEHHM YCBOCHHUS TOHSI-
THSI WIK TPYIIIBI HOHATHH, HOTy4E€HHbIC PA3HBIMU aBTOPAaMHU SKCIIEPH-
MEHTAJbHO, U3 (popMyJIsI (2) MOKHO BBIYHCIINTH, YTO Tmnp CpelIHero
yesoBeka oT 1 A0 3 MUHYT, YTOOBI BOCTIPUHATH 00beM HH(OpMAINH,
3aJI0’KEHHBIH B ONPeAETICHUH MOHATHS.

B [5] npuBozasTcs qaHHbIE, YTO BpeMsl JUId YCTAHOBJIECHUS CBA3EH
C paHee U3y4eHHOH nH(popMaLuei OobIIe, YeM Il BOCIIPUSTHS NH-
¢dopmanuy, B 2-2,5 pasa, a a1 GOpMUPOBAHUS IPAKTUIECKOIO yMe-
Husl — B 4 pasza Oojbiue. OTH 3HaUCHUS ObUTM YCTaHOBJICHBI KCIIE-
PUMEHTAJIBHO Yepe3 U3MEPEHUE BPEMEHHU AJIi OCBOCHUS 3HAHUN U
ymeHni. COOTBETCTBEHHO, KO (UITUESHTHI yCI0KHEHHUS Kycm u Kymnp
(k02 pUIHEHT yCIOKHEHMSI TIPU MTPAKTUYIECKOM OCBOCHHH YMEHUS),
KOTOpPBIE XapaKTepU3YIOT YCIOKHEHNE (POPMUPOBAHUE CBsI3Eil C JIpy-
roli, paHHEee 0CBOSHHOM MH(pOPMAIIUEH IO CPABHEHHIO C BOCIIPUSITHEM
nHpOPMAIMH, TPUMEM PaBHBIMH COOTBETCTBEHHO 2 U 4.

Omnpenesienne BpeMeHH HA TeOPeTHYECKOe YCBOEHHE CI0C00a
JaelcTBMil 111 POPMUPOBAHUS YMEHUS
CTpyKTypa ACSITSIBHOCTH 10 YCBOCHHIO 3HAHUU O CIIOCO0e Iei-
CTBHH JUIsi HGOPMHUPOBAHHS YMEHUSI, AaHATIOTUYHA CTPYKTYpE e TCIh-
HOCTH JIJIs1 YCBOGHUSI HOBOTO 3HaHuA (puc. 2). Toapko B KauecTBe dJie-
MEHTOB XapaKTePU3UPYIONINX CI0KHOCTh YCBOCHUSI MH(DOpMaIIHH,
BBICTyIIAeT KOJMYECTBO I1aroB, ATAIIOB U3y4aeMOH JIeATEIHbHOCTH.
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Torma pacyeT BO3MOKHOTO BPEMEHH Ha TEOPETHYECKOE OCBOEHHE
cnioco0a neiicTBui it opMUpOBaHHS YMEHHS TIPEIaracTcs paccym-
TBHIBATh 110 opMyIIe:

7= P(Ty + Ky T 3
rie: P — KOJIMYECTBO JTAINOB U3y4YaeMOH JESATENbHOCTH.

Onpenenenne BpeMeHH Ha PAKTHYECKOE OCBOEHUE YMEHHS

st pacdera BOZBMOXKHOTO BPEMEHH Ha MPAKTHYECKOE OCBOCHHE
ymenust T, MPEANIAraeTCs UCXOMUTH U3 TOTO, YTO CKOPOCTH ¢dopmu-
POBaHUS MPAKTHYECKOTO YMEHUS CBA3aHa CO CKOPOCTHIO MO3TOBO J1e-
SITEJIbHOCTH YEJIOBEKa, T. €. CO CKOPOCTBIO YCBOCHUS HHpopmarmu. 1
Toraa popmyna s pacueTa:

= KT )
e K - Kk03(pPHUIIMEHT YCIOKHEHNUS MTPH MPAKTUIECKOM OCBOSHHH
YMEHHUSL.

ABTOpBI B [5] IpeuIararoT 3KCIepruMEeHTaIbHO MOTyYeHHBIA KO3 (-

(bUITHEHT yCIOKHEHUS K, .11, PABHBIH 4.

Onpesesienne BpeMeHH Ha popMHUPOBaHHE HABBIKA
[IpemnaraeTcst NCNIOAB30BATH TOT XK€ MOAXO, KaK U JUIsl OTIpe/iese-
HUS BpeMeHH popMUpOBaHusi yMeHHS. T. €. UCXOIUTh U3 TOTO, YTO JUISI
(hopMupoBaHUsI HABbIKA HEOOXOAMMO MPOU3BECTH HEKOTOPOES KOJINYE-
CTBO MOBTOPCHUI YMEHHUS, YTOOBI MOTYIHUTh ONPECICHHYIO CKOPOCTh
BBITIOJIHCHUS 3TOI'O YMCHMUA:

r =K T; %)

HaB yenHas™ T

e K~ KOA(GUIMEHT YCIIOKHEHUS IPU (OPMHUPOBAHUN HABBIKA.
ABTOpPY 3TOi pabOTHI UCCIICAOBAHUS O BpEMEHH (POPMUPOBAHUS

HaBbIKAa — NIEpeX0/ie U3 YMEHHS B HABBIK, HE BCTPEUAINCH, [TOITOMY

TPE/TAraeTCsi ONPEACIUTE KOdQGUIHMEHT yenoxkuerus K SMIIU-

cnHas
pUYECKH.

Onpenesienue BpeMeHu Ha GopMUPOBaHUE YMEHUS
pelarb HeCTAHIAPTHLIE 32/1a4UH
Hcxons u3 Toro, 4TO HECTaHAAPTHBIE 3a]a4H MIPETIOIaratoT OUCK
MCXOJIHBIX MAHHBIX U aHAJIH3 PE3yIbTaTOB, TO IJIsI CIOCOOHOCTHU pe-
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1IaTh TaKue 3a/1a4i TpeOyeTcsi OCBOMTh METOJMKH MOVCKA U aHaJH3a,
YTO ¢ TIO3ULUI JAaHHOTO MCCIIETOBAHUSI MOKHO CUHTATh TEOpETHYE-
CKMM WJIH TIPaKTHYECKUM OCBOCHHEM HEKOTOPOTro crocola AecTBUi
1 BpeMst Ha (JOPMHUPOBAHHUE TAKOTO YMEHHUSI MOYKHO PacCUUTHIBATh TaK
XK€, KaK U Ha Jpyrue yMEeHHUS.

[TogBoast MTOT BBIIECKA3aHHOMY, JUISL OTIPE/ICICHUS] BpEMEHH Ha
ocBoeHHne yuebHoro Marepuana (1), onpenensercs JTUTeTbHOCTD CO-
CTaBJISIFOIIUX ATOH JIeSITeBHOCTH: 110 (popMynam (2—5) paccuuThIBaCT-
Cs BO3MOYKHOE BPEMS Ha OCBOEHHE NOHATUIHOrO annapara 7 , Teope-
THUYECKOTO M3y4eHHsI criocoba AeHCTBHI it (POPMUPOBAHUST YMEHHUS
T', IpaKTH4EeCKOTO OCBOCHNS yMeHus T , Ha (pOPMHUPOBAHNE HABBIKA
T ¥ yMEHUs peliarh HECTaHIapTHbIE 3a1a4u T’ (tabm. 2).

HECTaH

Tabruya 2.
OmnpenesieHue BpeMeHH /IJIsl OCBOEHHs y4eGHOro MaTepuaia
HA 32/IAHHOM YPOBHE OCBOEHHS

ypOBeHl) BpeMﬂ Ha 0CBOCHHE yqeﬁm)lx MaTepuajioB
OCBOCHUSA Ha 3a1aHHOM YpPOBHE
O Tul’)u.LO B
1 T =T
o6 1 3H
2 Toﬁmz - T3H + Tr
3 T =T +T +T
o6 3 3H T yM
4 T ,=T +T +T +1T
o6 4 3H T yM HaB
5 T . .=T7 +T +T +T1 +T
o6 5 3H T yM HaB HECTaH]|
BriBOABI

JInst TOCTIDKEHNS e — ONpPEAEIeHUs] BpeMEeHH HeoOXOAUMOTo
JUIsl yCBOGHHMS yueOHOro MaTepualia Ha 3a/IaHHOM YPOBHE, ObLila BBISIB-
JIeHA CTPYKTYypa JeATeIbHOCTH 00y4aeMoro pu OCBOCHHH y4eOHOTO
Marepuana (puc. 1), pazpaboTana 1kaixa ypoBHEH OCBOCHUS yUeOHO-
ro marepuana (tabmn. 1), pa3paboTaH MaTeMaTUYECKUH armapar Jis
pacdeTa AIUTEILHOCTH BCEX IIAroB B JICSTEIFHOCTH 00y4aeMoro st
JOCTIKEHHS HYKHOTO YPOBHS (Taom. 2).
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KOMIIVIEKCHBIE METO/IbI IIOBBIINEHU A
IOPEKTUBHOCTHU ®YHKIIMOHUPOBAHUS OBOPOTHBIX
CHUCTEM BOJONOJb30BAHUS ITPEANIPUATHUMN TIK

yopoeckasn O.I., Kmaxkoe E.B.

B pabome paccmompenvt memoowt dexonmamunayuu ouonozuye-
CKUX 3aepsaznumeneti cmounsvix 600 npeonpusmuti TOK. Sgghexmus-
HAsl OYUCMKA CIOYHBIX 800 C Yeblo UX NOGMOPHO20 UCHONb3068AHUS
8 0DOPOMHBIX CUCTNEMAX 8000NONbL30CANHUSL AGNAEMCSL 0OHOU U3 AK-
myanvuwvix npobnem cogpemennocmu. bBonvuue ob6vemvl 600onompe-
Onenuss U 80000MEeOeHUs NPEONPUAMUAMU TNENTLOIHEP2EMULECKO20
NPOMBIULIIEHHO20 KOMNAEKCA OUKMYIOm HeoOX00UMOCMb 8HeOpeHUs
pecypcocbepe2aiouux, K0N02U4eCKU Oe30NACHBIX U IKOHOMUHLECKU
YenecooopazHbIX MeXHOI02UL 0OOPOMHO20 8000NONb308AHUS HA OAH-
HbIX npou3eoocmeax. OCHOBHbIMU 2UOPOMEXHUYECKUMU COOPYIHCEHU-
SAMU, NPEOHAZHAYEHHBIMU OJI51 HAKONLEHUSL, OXAANCOEHUSL U YACTNUYHOU
ouonoeuveckou ouucmku cmounvix 600 10K, asnsiomesn ouonocuye-
cKue npyowl. Boda, nooasaemas uz npyoog-oxaaoumerneti Ha OdibHell-
UWLYI0 OYUCKY C YeTbIO NOGMOPHO20 NPUMEHEHUS, He COOMBEmCcmeyen
mpebo8aHUsIM, NPEOBAGISLEMbIM K 800€ MEXHUUECKO20 Ha3HayeHus. B
cmamve paccmompensl npodemMvl 1 Nymu peuleHus NOGbIUEHUsL I¢-
pexmusrnocmu QyHKYUOHUPOBAHUSL 000POMHOU CUCTIEMbL 8 YETLOM HA
OCHOBE NPoYecco8 UHMEHCUDUKAYUL OUOTOSULECKOU OYUCIKU CHIOY-
HbIX 800 U UHUOUPOBAHUS OUOOOPACMAHUIL 8 cucmemMax mpyoonpo-
60008. [Ipedcmasnenvl pe3yrbmamol 1a00PAMOPHBIX UCCAE008AHULL,
000CHOBAHO NPUMEHEHUEe XUMULECKO20 UHSUOUTNOPA HA OCHOBE nepe-
KUCU 8000p00Oa, NPUGEOeHbl OCHOBHbLE PACYENHble NAPAMEMPbL PENCU-
MO8 KagUmMayuoHHo 00pabomki 600bl U KOHYEHMPAYULL UHSUOUMOPA.

I]enb — nogviuenue kauecmaea OUUCKU CHOYHBIX 600 NPEONPULIMULL
MENTOIHEPLEMUYECKO20 KOMNILEKCA, NOGblule e 00well dphexmueno-
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cmu QYHKYUOHUPOBAHUsL 0DOPOMHBIX CUCTEM NPU UCTIOTb30BAHUU XU~
MUYECKO20 UHSUOUMOPA, U BHEOPEHUU KABGUMAYUOHHBIX MeXHOL02Ul,
a maxaice CHUdICeHUe IKOTOSUECKO20 PUCKA OM COPOCA CMOYHBIX 800
8 600HbIE OOBLEKMb.

Memoo u memooonozus npoeedeHus padomul: @ UCci1e008aAHUL UC-
NONb3068ANACH MEMOOUKA BbICEEKU MUKPOOP2AHUIMOG 6 cpede Tamus, a
makaice OblLIA NPUMEHEHA MemOOUKA NPAMO20 NOOCYEMA KOTULeCmad
KIemoK MUKpOOpeanu3mos Ha kamepax I opsesa.

Pesynomamol: nonyuenvt 8vbicokue noxkasamenu 3¢gexmugnocmu
unmeHcupurayuy OGUOI02UYECKOU OUUCIKU CIOYHBIX 600 NPEONPUsL-
muti TOK — 86,49% u onpedenena peraxcayusi u 6mopuuHas KOHmMa-
MUHAYUA MUKPOOP2aHu3mMo8 — 6,58% u paccuuman nepuoo npojioHea-
yuu odeszapasicusanus mpyoonpoeo0os — 30 cymox npu 00HOKpamHou
obpabomre uHeUOUMOPOM.

Oobnacmey npumeHnenus pe3yabmamos: nojayyeHnbvle pe3yivmanmol
YenecooOPazHo NPUMEHAMb HA MeENI0IHePLeMULeCKUX KOMNIEKCax, a
makaice Opyeux npeonpusmusax UMeouux 000pommyIo cucmemy 6000-
NONb30B8AHUS.

Knrwoueswie cnosa: memoovt bOuonocuyeckoll ouucmru,; ouonozuye-
CKue npyovl, KasUmMayuoHHasi 0Opabomxa; OUONOLIIOMAHMbL, XUMU-
YyecKutl UHeUOUMOP.

COMPLEX METHODS OF IMPROVING
THE EFFICIENCY OF THE FUNCTIONING OF WORKING
WATER USE SYSTEMS OF ENTERPRISES OF THE FUEL
AND ENERGY COMPLEX

Dubrovskaya O.G., Zhmakov E.V.

The methods of decontamination of biological pollutants of sewage
of enterprises of the fuel and energy complex are considered. Effective
wastewater treatment with a view to their re-use in circulating water use
systems is one of the topical problems of our time. Large volumes of wa-
ter consumption and water disposal by enterprises of the heat and power
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industrial complex dictate the necessity of introducing resource-saving,

environmentally safe and economically viable technologies for recycling
water use in these industries. Wastewater treatment is one of the topical
problems of our time. The main hydraulic structures intended for the ac-

cumulation, cooling and partial biological treatment of waste water of
the FEC are biological ponds. The water supplied from the pond-cool-

ers for further purification for the purpose of repeated use does not meet
the requirements for water for technical purposes. In the article prob-

lems and ways of the decision of increase of efficiency of functioning of
circulating system as a whole are considered on the basis of processes

of an intensification of biological sewage treatment and inhibition of
biofouling in systems of pipelines. The results of laboratory studies are

presented, the use of a chemical inhibitor based on hydrogen peroxide

is substantiated, the main design parameters of cavitation treatment of
water and inhibitor concentrations are given.

Purpose: Improving the quality of wastewater treatment at thermal
power plants, increasing the overall efficiency of circulating systems
using a chemical inhibitor, and introducing cavitation technologies, as
well as reducing the environmental risk from wastewater discharge into
water bodies.

Results: High rates of efficiency of intensification of biological waste-
water treatment at TEK enterprises — 86.49%, relaxation and secondary
contamination of microorganisms — 6.58%, and a prolongation period
for disinfection of pipelines were calculated — 30 days with a single in-
hibitor treatment.

Methodology: in the article the technique of sowing of microorgan-
isms in the Tamiya medium was used, and also the technique of direct
counting of the number of cells of biofouling on Goryaev’s chambers
was applied.

Practical implications: the results obtained are advisable to be ap-
plied to heat and power complexes, as well as other enterprises having
a circulating water use system.

Keywords: methods of biological treatment, biological ponds, cavi-
tation treatment; bioproducts, chemical inhibitor.
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Beenenne

B Hacrosiiee BpemMst 00JIbIIIOE BHUMAHKE YJISNISICTCS OXPAHE YUCTO-
THI BOJIOEMOB U BOJIOTOKOB. OUHCTKA CTOYHBIX BOJ SBISIETCS OTHOW
U3 aKTyaJbHBIX Mpo0ieM coBpeMeHHOCTU. Cpeau MHOTOYMCICHHBIX
METOZIOB U CIIOCOOOB OYMCTKM CTOYHBIX BOJ HamOoyee MprueMIIeMbl-
MH, KaK TIOKa3aJl aHaJIN3 JIUTEePaTyphbl, SBJISIFOTCSI OUOJIOTMUECKHE HUITH
XUMHKO-OHOJIOTMYECKHE METO/IBI OYUCTKU CTOYHBIX BOJ.

OCHOBHBIMH TUAPOTEXHUICCKUMU COOPYKEHUSMU, TIPETHAZHAYCH-
HBIMH JIJIs1 HAKOTUICHU S, OXJIAXICHUS] K YaCTUYHON OMOOYUCTKYU CTOY-
HEIX Bog TOK, ABIsArOTCS OMONMOTHYECKUE TIPYabl. B ¢BS3HM ¢ TeM, 9TO
MIPY/IbI-OXJIAIUTEIIA OTHOCSITCS K OTKPBITHIM 'HJIPOCOOPYKEHHSIM, OUe-
BHIHBIMU MTPOOJIEMaMH SBISIOTCS TaKUe KaK: OOIBIIINE €CTEeCTBEHHBIC
YHOCHI BOJIBI C IIOMIAN OTKPHITOTO 3epKajia BOIOEMa, UTO PUBOIUT K
OOJIBIIIeH KOHIIEHTPUPOBAHHOCTH 3arPS3HUTENEH U CHIDKEHHEO Y deK-
TUBHOCTH OYUCTKH. [ToMHMO 3TOTO TpeOyeTcst OOJIBIION 3eMIICOTBO/I,
KaK T10]1 TPaHUIIbl COOPYKEHUS, TaK | O] 00s3aTeIbHbIC 30HbI CaHH-
TapHOW OXpaHbl. TpeOyeTcs MOCTOSHHBIN KOHTPOJIb TEMIIEPATypPHOTO
pexumMa pabotel Ouorpyos [4]. K Beiiie 0003HaYeHHBIM MpodiieMam
cienyet 100aBUTh HEOOXOAMMOCTH IMIOCTOTHHOTO MOHIUTOPUHTA THPO-
W30JISIIIUH JHA 7151 UCKITIOUECHHS] BO3MOXKHOCTH 3apa’keHUs TPYHTOB U
MTOJI3€MHBIX BOJIOHOCHBIX TOPH30HTOB.

Kax mpaBuio, Bosia, momaBaeMas u3 IpyJaoB-oXJIaguTeNIel Ha JaTb-
HEHUIIYIO OYMCTKY C IENIBI0 IIOBTOPHOTO MMPUMEHEHUS, HE COOTBETCTBY-
eT TpeOOBAHUAM, IPEABIBIIEMBIM K BOJIE TEXHUICCKOTO HA3HAYCHHSI.
CrnenoBarenbHO, CTOHT 3aj1a4ya repexo/ia Ha 0oJiee KOMITAKTHBIC U 3(-
(heKTUBHBIE JIOKATbHBIE OYUCTHBIE COOPY)KEHUS WITH, TPH OTCYTCTBUU
TaKOW BO3MOXXHOCTH, MOJICPHU3AIIMHA U HHTEHCH(DHUKAIIUN OMOOYNCTKH
B UMEIOIINXCS THAPOCOOPYKEHHAX [5].

3HauuTeNbHON MPOOIEeMOi KOHTUITMOHUPOBaHUs cToka TOK, nme-
IOIIETO BBICOKYIO TeMIIeparypy, SBISIFOTCS OMOIOJUTFOTaHTHL. broo-
TUYECKUE 3arpsI3HCHUSI MPECTABIISIOT COOO0M pa3IuyHbIe MUKPOOP-
TaHU3MBI: JIPOMOKEBBIE M IJIECHEBBIE TPUOKHU, MEIKHE BOIOPOCTH H
OakTepun, B TOM dnciie 001e3HeTBOPHBIC. J[aHHBIE MUKPOOPTaHU3MBI
CIIOCOOHBI OKa3bIBaTh BPEJI KAK SKOJIOTMUSCKOM CpeJie TaK U UHKECHEP-
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HBIM CoOpy keHUsIM. [Ipy aHamm3e cXxeMbl BOJIOOUNCTKH, BBISIBIICHA 3a-
BHCHUMOCTH CHIDKEHHS aKTUBHOCTH MJTa B OMOTIPY/IaX OT KOHIIEHTPAIHH
onomnosuttoTanToB. OOHApYXeH dPPEKT BCITyXaHUsI U Je3aKTHBAIHH aK-
THUBHOTO WJIA BCJIC/ICTBUE YTHETCHUS OUOIICHO3a OMOTIOJLTIOTAHTAMU H
WX TIPOTyKTaMH METa00JIM3Ma — HEHPOTOKCHIECKUMHU SAaMHA. Tax mpu
conepkaruu 1200—1500 knerok Oscillatoria putrida B 1 am® cTounoi
BOJIBI, ITOCTYTIAIOIICH B OWOTIpy, CHIDKeHHUE d(hPekTa OnoITOTHIe CKOM
ouncTky HaOmomanocsk Ha 20%. ITomumo storo, kimetku Oscillatoria
putrida, oObeuHSSACH OOIIEH CIU3NCTON TIIICHKOH, 00pa3yloT MOII-
HbIC CKOIUICHHUSI HA BHYTPEHHUX CTEHKAX MH)KEHEPHBIX COOPYKCHUI.
Bonee Toro, nmnano0akTepuy BBACISIOT B MPOIIECCE KUZHEACATETh-
HOCTH CHUJIbHEHINNE HEHPOTOKCUUECKHE SIIbI, KOTOPHIC HEBO3MOMXKHO
WHAKTUBUPOBATH MIPU YCIOBUH KOHUIIMOHUPOBAHHS CTOYHOH BOJIBI C
MIPUMEHEHHUEM THUTIOBBIX METOIOB OUYHUCTKH [§].

MarepuaJjibl 1 METObI

C nenbio onpeaeneHns KaueCTBEHHOTO U KOJTMUECTBEHHOTO COCTaBa
OMOMOJUTIOTAHTOB B UCCIIE0BAHUH HCII0Ib30BAIACh METOIMKA BHICEB-
KM MUKPOOPraHU3MOB B cpejie Tamust, MeToJ1 oOKpamuBaHus 1o I'pam-
My, a Takxe OblJla IPUMEHEHa METOAMKA MPSIMOTO MOJACYETa KOJIHYe-
CTBa KJIETOK MUKPOOPraHU3MOB Ha kaMmepax [opsiesa.

Pe3yabTaThl Hcc/Ief0BaHUSA U UX 00CY:KIeHHe

WntencuduumpoBaTth paboTy €CTECTBEHHBIX OUYUCTHBIX COOpYKe-
HUH — OUOIIPYIOB BO3MOXKHO BHEPEHHUEM IIPEBAPUTEIILHOTO y371a Ka-
BUTAIIMOHHOH 00paboTku. Takoe TEXHUYECKOE PEIICHUE MO3BOJISET
YBEINYNTH KACIIOPOAOHACKIIEHHE, IEPEBECTU TPYAHOOKHCIIAEMBIE Op-
TaHUYECKHUE BEIIECTBA B JISTKOOKHCIISIEMBIE U, KaK CIIE€ACTBUE, TOBBICUTD
00111y10 3¢ eKTUBHOCTE OUUCTKH. CyTh THAPOIMHAMUIECKOIO BO3ACH-
CTBHSI MOXET OBbITh CBeJieHa K ACHCTBHIO BYX MEXaHH3MOB: pacrpo-
CTPaHEHUIO YAAPHBIX BOJIH BOJIM3H CXJIOBIBAIOIIEIOCS KABUTALOHHOTO
MHKPOITY3bIpbKa U YIAPHOMY BO3JICHCTBHIO KyMYJIATUBHBIX MUKPOCTPY-
€K [P HECUMMETPUYHOM KOJUIATICE KABUTALMOHHBIX MUKPOITY3bIPHKOB.
Jleno B TOM, 4TO HEMOCPEACTBEHHO B 30HE KaBUTALIMOHHOIO BO3EH-
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CTBUSI CO3AIOTCSI KOPOTKO JKMBYIIHME MApOrazoBbie MUKCPOC(hepsl, KO-
TOpBIE MOSBIISIOTCS. B MOMEHT JIOKAJIbHOTO CHUKEHUSI TABJICHUS B BOJIE
1 3aTeM cxjonbiBaroTcsa. Ha s dexTnBHOCTh KaBUTALIMU HE BIMAET HU
MYTHOCTb, HU COJIEBO cocTaB 00pabaTbIBaeMOM BO/IBI, HU LIBETHOCTD.

Juis oOpa3oBaHus pa3MUYHBIX KaBEPH MOXKHO HCIIOIB30BAThH Pa3-
JINYHBIC TBEPJBIC TEJA C OCTPHIMU BBIXOJSAIIUMU KPOMKAMU, KUIKUEC
U ra3oBbl€ CTPYH, BBIILYBAEMbIEC UEPE3 COIIO HABCTPEUY MOTOKY, WU
UX KOMOWHAIUH.

B nmaGoparopun MHXE€HEPHO-CTPOUTEIHFHOTO HHCTUTYTa CHOUPCKO-
ro ¢enepasbHOr0 YHUBEPCUTETa ObUT MPOBEJICH Ka4eCTBEHHBIN 1 KO-
JIMYECTBEHHBIN aHan3 OnooOpacTanuii cucteMsl npennpuiatuii TOK.

Tabruya 1.

KauecTBeHHBII H KOJIMYECTBEHHbI aHAJIN3 OMONO/LIIOTAHTOB
cuctembl npeanpustusa TIOK

Ne KunaccupukannonHas mpUHAUISKHOCTh Komiectso iietox
/i B 1000 mn

1 Stephanodiscus astraea 800

2 Oscillatoria putrida 1090

3 Melozira granulate 654

4 Anabaena 2763

5 E-coli 727

[Ipu pa3nuuHbIX pexUMax UCCIICIOBaHNS BINSHNS KABUTALMOHHOM
00pabOTKK Ha MUKPOOPTaHU3MBI CTOUHBIX BOJ, Hanbonee 3dexTus-
HBIM SIBIIICTCS PEKUM KaBUTAIMOHHOW 00padoTku mpu 6000 o6/mMuH
JuIATeNnbHOCTHIO 180 cexyHa.

Tabruya 2.

KauecTBeHHBIi U KOJUYECTBEHHbI aHAIH3 00Pa00TAHHOI CTOYHOIT BOABI
HAa KaBUTAIMOHHOH ycTanoBKe npu 6000 06/mun 180 cexyHnn

1—5112-1 KitaccngukanyonHas IpuHaIIeKHOCTh Komuuectso B 1000 mit
1 Stephanodiscus astraea 218

2 Oscillatoria putrida 145

3 Melozira granulate 75

4 Anabaena 291

5 E-coli 0
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Tem caMbIM, KaBUTAIIMOHHASI 00pabOTKa TO3BOJISIET TIOBBICUTD J(-
(exTuBHOCTD 0YMCTKH ¢ 45-50% mpu TpaguLMOHHOM crioco0e, 10
86,49%. I1ocie BEICEBKM MUKPOOPTaHU3MOB, MTPOIIEIIINX KaBUTAIIH-
OHHYIO 00paboTKy, Ha mUTaTenbHON cpene Tamus, apdekr penakca-
nuu He npeBbimaet 6,58% B Teuenue 14 cytok. Mcxoms uz adpdexra
penakcalnuy CyMMapHBIi TPOJIOHTMPOBaHHEIH 3 (eKT 00e33apakuBa-
Hus cocrasiser 30 cyrok (Puc. 1, Puc. 2).

KOJMYECTBO KIIETOK B | M 3 BO/JIbI

3

4
MUKPOOHOJTOTHYCCKHE BUABI OMOMOUTFOTAHTOB

5

M 11cXO/THbIe KOHIIEHTPAIUU OUOIOJUIIOTaHTOB
M KOHIIeHTpaXuy OUOIOJUIIOTAHTOB HOCiIe KaBUTAIIMOHHOM 06paboTKu
H r1epuos peraKkcanum

Puc. 1. DppeKTUBHOCTD IEKOHTAMHHAIIH OUOTOJUTIOTAHTOB
IIPY KaBUTAIIMOHHOW 00paboTke

Bropoti He MeHee BayKkHOU Tipo0IieMolt ()yHKITMOHUPOBAHUS 000POT-
HBIX CHCTEM BOJIOTIONB30BaHUS IPEANPHUATHH, sBIIsieTcs: Onoodpacra-
HUE TPYOOIIPOBOJIOB 3a CUYET OTCYTCTBHS MPOJIOHTUpPYOIIero 3ddex-
Ta 00e33apaKUBAHHS NIPU KCIOJIb30BAHUN TPAJAUIIMOHHBIX METOJIOB
ourcTku. Tem cambiM, OHOOOpacTanue TpyO MPUBOIUT K BTOPHUHOMY
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3arpsi3HEHHIO OYMIIIEHHBIX BOJI IUPKYIUPYIOIINX B OOOPOTHBIX CHCTE-
Max. [loBBIIIEHHBIN ypOBEeHb MUKPOQIIOPEI B CHCTEMaX 00OPOTHOTO
BOJIOCHA0XKEHUSI MOYKET IPUBECTH K OMOKOPPO3UH U, KaK CIEACTBUE,
K pa3pyIICHUIO0 CUCTEM M KOHCTPYKIUH. [103TOMY OBIIO MTpeiosKeHO
TEXHUYECKOE PeIIeHne o 00padoTKe 000OPOTHOM BOIBI OHOIMIAMH —
BEII[ECTBAMH, MOABIISIONIUMH JKU3HEIEATEIBHOCTh MUKPOOPTaHU3-
MOB. B CBsI3U ¢ 3TUM ObLIIHM MIPOBECHBI UCCIICIOBAHUS CTETICHU BITUSI-
HUs OKucIsronero ouonuaa BC-455 Ha ocHOBe nepekrcu BoIopo/ia.
B nporiecce sxcniepuMeHTaIbHBIX HCCIEA0BAaHMM ObliIa I000paHa or-
TUMaJIbHAas J103a HHTMOUTOPA U pacCUMTaHa KPaTHOCTh 00pabOTKH, a
TaK)Ke PacYeTHBIM METOJIOM OIpeesieH MaKCUMalbHbIN 3 dekT mpo-
JIOHTAIIUH JIC3UH(PUITUPYIOIETO JICHCTBHSI.

6)

Puc. 2. CpaBHHTEIBHBII aHAIN3 pOocTa MHKPOQIIOPH! HA MUTATENBHOI cpene Tamust:
a) — MEKpoQIIopa UCXORXHOH BOABL; 0) — MUKpPO(IIOpa BOJBI,
TIpOIIEANIei KaBUTAIIOHHYI0 00paboTKy

OddexTuBHOCTE 00€33apakuBanue npu joodasneHun BC-455 He
nipesbiaet 43,7%. Oxrako, HAOMIOIEHHE [T TETHHON MHHAKTHBAITIH
MHUKPOOPTaHU3MOB C UX MOCJICAYIONICH HEBO3MOXKHOCTBIO Pa3MHOMKE-
HUS, SBJISETCS IPEUMYIIECTBEHHBIM CBOMCTBOM TIPU HCITOJIE30BAHHUH
JTAHHOTO METOJ1a B IEIISIX JICKOHTAMUHAIIUHA BTOPUYHBIX OUOTIOJLTIOTaH-
TOB B TpyOompoBoax. OnruManbHas 103upoBka ouorna BC-455 npu
OJTHOKPAaTHOM NMPUMEHEHWH B TEUEHHE OJHOTO Teproja peraKkcanun
OUOIOJTFOTAHTOB COCTABJISIET 5 MI/IM® , TPU MMOBTOPHON 06paboTKe —
2,55 mr/nm?.
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3akiaouenue

[Tpu BBIOOpE TEXHOIOTHUECKOH KOMIIOHOBKH CUCTEM 00€33apaku-
BaHUS HY’KHO NTPOAHAIM3UPOBATh TEXHUIECKYIO BO3MOKHOCTH PEKOH-
cTpykuuu ouonpyna. Tak, mpu 1e1ecoo0pa3HOCTH BHEAPEHUsT 000-
pyAOBaHHS MHTEHCU(PUKAINA OMOOKUCIICHHS HAUOOJee BBITOIHBIM
CTAHOBUTCSl KaBUTAI[MOHHAsE 00pab0TKa, HO C LEJIbI0 00CCIICUCHUs
HaJEKHOCTH U A((HEKTUBHOCTH BCE 000OPOTHOMN CHCTEMBI BOJOTIONb-
30BaHUS CIIEYeT UCIOIB30BaTh KOMIUIEKCHOE TEXHUYECKOE PEIICHHE
C KOMIIOHOBKOM CHUCTEMBI T10/Ia41 XUMH4YeCKoro nHruouropa BC-455 B
TPYOOIIPOBOIBI M BHEAPEHUEM y371a KABUTAITMOHHON 00pabOTKH TIepe]
THJIPOCOOPYKEHUEM — OUOITPYIOM.
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NCCIENJOBAHUE U ITOJYYEHUE
COPBLHMOHHBIX MATEPHUAJIOB HA OCHOBE TEXHOJIOT'A
PEIIUKJIMHTA OTXO/JOB TEIUVIODHEPTETHYECKOM
MNPOMBILIVIEHHOCTH

yopoeckasa O.I, Invoapsaoe 3.A., Anopynax HU.B.

OcHosHotl 3a0aueti, HanpasieHHol Ha CHUJICEHUE IKOI0SULECKO2O0
8030eticmsust cmounslx 600 npeonpusmuil TOK, sensemces paspabom-
Ka cucmem 060pomuo2o 6000nob3oeanus. OOHAKo 6036pamHble 600bl
4acmo He Mo2ym Oblmb UCNOTL306AHBL 015 RUMAHUSL NAPO2EHEPAMO-
P06 Oavice Nocie OYUCMKU, MAK KAK 6 JIyHuleM CIyude npoucxooum
yoanenue u3z KOHOeHCAma HedIMYTbUPOBAHHBIX He(hmenpooyKmos, OK-
cu0086 dicenesa U KamuoHo8 pacmeopeHHbIxX collell memannos. Ho, kax
npasuio, mMu 036paAAeMble C NPOUZBOOCHE KOHOEHCANbL COOEPIHCAN
8eWecmad, COBEPUICHHO He 3a0epicugaembvle Hi KAmUOHUPOBAHUEM,
HU copoyuetl, maxKum nPuUMepoM MO2Yn CILYAHCUMb IMYTbSUPOBAHHbLE
HeghmenpooyKkmol, 2an02eHONPOU3BOOHbIE OPAHUYECKUe Geujecad.
Ecnu oice u npoucxooum nesHauumenvHdas copoyus dmux eeujecms,
Mo eMKOCMb MAKUX MAMeEPUALos Cmoib Maud, Ymo nPUHUMAams ee
80 gHuManue He npuxooumcs. Copoc maxux 600 8 OPEHAN’C 8bI308eM
JUUD IKOHOMUYECKUe NOmepU, MAax Kaxk 0e3 muyamenvbHol OYUCIKU U
npeosapumenbHo20 OX1aNcoeHust on 3anpewet. Basicno, umo obwbiu-
HbLMU XUMUYeckum u npubopuvim konmponem na TOC npucymcemeue
IMUX BeUyecme He OOHAPYHCUBACMCS, MAK KAK OHU He MEHSIOMm 3HA-
yenust pH u anekmponpogoonocmu pacmeopa. Taxue coedunenust Mo-
2ym 6bI3b18AMb HE2AMUBHOE 8030eUCmaue Ha padomy UHIHCEHEPHBIX
KOMMYHUKAYUL U MENI0CULO8020 000PYOOSAHUsL: 8 NAPO2eHepamo-
Pax, no08ep2ascy cUOPOIU3Y, OHU MO2YM OeUCmBO8AMb KAK CUTbHBIE
KUCTIOMbL, YCUTUBAMb BCNEHUBAHUE U GbI3bIEAMb 3A2PA3HEeHUe Napda,
yuacmeosamsv 6 hopmuposanuu waxunei [1].
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Lenv: nonyuums u ucciedosams cOpOYUOHHBLE CEOLICMBA 3A2PY304-
HO20 Mamepuana u3 omxooa yenedobviuu. MooepHusuposams cmar-
oapmuyio cucmemy GuUILMPAYUOHHO20 DIOKA nymem 6HeOpeHUsl KaK
HOBLIX KOHCTNPYKYUOHHBIX NAPAMEMPO8 (PUIbIMPOBATLHBIX YCIMAHOBOK,
MAax u UCNOAL30BAHUS PUTLIMPAYUOHHBIX 3A2PY30K C GbLCOKUMU COPO-
yuonuviMuy noxasamenamu. QO60CHO8AMb ¢ MOUKU 3PEHUsL IKOTO2UYEC-
HOCMuU u pecypcocbepedcenusi 0aHHO20 Mamepuad.

Memoo unu memooonozus npoeedeHus padomol: npu UCCieoo-
BAHUL UCNONL30BATUCH CIMAHOAPTHbIE MEMOOUKU OYEHKU KaYecmea
800bl MEMOObl AHATUZA COPOYUOHHBIX CBOUCME Mamepuanos. Memo-
Obl MEPMOPAPUUECKO20 AHATUZA COCMABA 2IUEHCA, MEMOObL MAme-
MAmMuyecko2o MOOeIupo8aHus U UHMePNPemayuu pe3yibmanos uc-
C1edosanus.

Pezynvmamut: nonyuen copoyuonHbIl Mamepua, UcCied08aHbl ON-
MUMATIbHBLE PENHCUMbL AKIUBAYUY cOpOeHma, dPHeKmusHoCcms u ce-
JIEKMUBHOCMb COPOYUL NPU PA3TUYHBIX memnepamypax u pH.

Oobnacme npumenenun pesynbmamos: Pe3yiomamosl 0anno2o uc-
C1e008aHUs MO2Yym Oblmb NPUMEHEHbL 8 PUIbMPAYUOHHBIX YCTNAHOG-
kax npeonpusimuii TOK ¢ yenvio owucmru cmounoi 600vl om Heghme-
nPPOOYKMOS U MANCENIX MEMALILO8.

Knwuesnvie cnosa: copbyus,; copbenm,; akmusayus,; KaGUmMayus,
KABUMAYUOHHBIE TEXHOL02UU, 2TUeHC; MBEepOble OMX00bl Ye1edodvl-
YU, peYUKIUHe.

INVESTIGATION AND PRODUCTION OF SORPTION
MATERIALS BASED ON RECYCLING TECHNOLOGY
OF WASTE OF HEAT AND ENERGY INDUSTRY

Dubrovskaya O.G., Eldarzade E.A., Andrunyak LV,

The main objective, aimed at reducing the environmental impact of
waste water from the enterprises of the fuel and energy complex, is the
development of recycling water use systems. However, recycled water
can often not be used to power steam generators even after purification,
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since in the best case, un-emulsified petroleum products, iron oxides
and cations of dissolved metal salts are removed from the condensate.

But, as a rule, these condensates returned from production contain sub-

stances that are not completely retained by cationization or sorption,

such as emulsified petroleum products, halogenated organic substances.

If there is an insignificant sorption of these substances, the capacity of
such materials is so small that it is not necessary to take it into account.

The discharge of such waters into the drainage will cause only economic
losses, since without thorough cleaning and pre-cooling it is prohibited.

1t is important that the presence of these substances is not detected by
conventional chemical and instrumental monitoring at TPPs, since they
do not change the pH and electrical conductivity of the solution. Such

compounds can cause a negative impact on the work of utilities and
heat-power equipment: in steam generators, undergoing hydrolysis, they
can act as strong acids, enhance foaming and cause steam pollution, and
participate in the formation of scale [1].

Purpose: To obtain and investigate the sorption properties of the feed
material from the coal mining waste. Upgrade the standard filtration
block system by introducing both new design parameters of the filtration
units and the use of filtration loads with high sorption characteristics.
Justify from the point of view of environmental and resource conserva-
tion of this material.

Methodology: standard methods of water quality assessment were
used to analyze sorption properties of materials. Methods for thermo-
graphic analysis of the composition of the glaze, methods of mathemat-
ical modeling and interpretation of the results of the study.

Results: sorption material was obtained, optimum sorbent activation
regimes, efficiency and selectivity of sorption at various temperatures
and pH.

Practical implications: The results of this study can be applied in
filtration plants of energy companies for the purpose of purifying water
from oil products and heavy metals

Keywords: sorption; sorbent; activation, cavitation, cavitation tech-
nologies, glue; solid waste of coal mining; recycling.
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Brenenmne

Y4uuThIBast AOCTATOYHO OOMBINON 00BeM cTOUHBIX Boa TOK — ycpen-
HeHHbI# pacxon 16—17 m* /¢ ast TOI] ¢ mpor3BOAUTEILHOCTBIO TEILIA
1o 3140 teic 'kan B roj, nenecooOpa3Hee BCEro ¢ 3KOHOMHUECKOU H
AKOJIOTHUECKON TOYKH 3PEHUS KOHIUIIMOHUPOBATH JAaHHBIC CTOUHBIC
BOJIBI JUIS TAJTbHEHUIIIETO MOBTOPHOTO MPUMEHEHHS M 3aMKHYTOTO LUK
BOJIONIOIB30BaHUS. B mpom3BoncTBEHHBIX Mporieccax TOC MHOKECTBO
oreparuii TpeOyeT UCIOIb30BaHMS TEXHUYECKON BOjIbl. Cpein HUX:

— TEIUI00OMEH B CHCTEMaX OTOTUICHHS, TAPOKOH ICHCAITNH, OXJTaXK-

JICHUSI JKUJIKUX U TBEPJIbIX TEIT;

— TIPOMBIBKA OT TBEP/BIX YaCTHUI[ Ha (PUITBTPaX OYMCTKH r'a30B;

— TIOBEPXHOCTHOM 00pabOTKHM TETJIOCHIIOBOTO 000PYI0BAHNUS;

— THUAPO30JI0yIAICHUE;

C y4eToM MHOYKECTBA MTPON3BOACTBEHHBIX IPOIIECCOB TEXHMIECKOE
Ka4eCTBO BOJIBI JIJISI HUX TpeOyeTcs pa3HOe U, CIIENOBATeIbHO, B Ka-
JKJIOM KOHKPETHOM CITy4ae JUIsl OYMCTKH CTOYHBIX BOJ IPUMEHSIOTCS
pa3HbIe TEXHOJIOTHUECKUE CUCTEMBI.

JLJ1s IOBBINIIEHNS CTETIEHN OYMUCTKHU CTOYHBIX BOJI OT HETETIPOIYK-
TOB, TIOCTYMAaEMbIX OT 0OMBIBKH TEILIOCUIOBOTO 000PYI0BaHUS HEOO-
XOJIMMO MOJICPHU3UPOBATh CTAHIAPTHYIO CUCTEMY (PHIIBTPAIMOHHOTO
0JI0Ka TIyTeM BHEAPEHUS KaK HOBBIX KOHCTPYKI[HOHHBIX [apaMeTPOB
(bMITBTPOBAIILHBIX YCTAHOBOK, TAaK U UCIIOJIh30BaHUSI (PHIIBTPAIIHOHHBIX
3arpy30K ¢ BEICOKUMH COPOITMOHHBIMA ITOKA3aTEIISIMH.

[Inpoko npUMeHsIeMbIe JIBYXCIOWHBIC YTOIbHO-KBAPIICBBIC (PUITb-
TPBI Ha CETONHAIIHUHN JIEeHb HE MOTYT 00ECIeuYnTh TpedyeMoe Kade-
CTBO OYUCTKH HEPTECOMEPIKAIIETO CTOKA HU B COOTBETCTBHE C Tpe-
ooBanusamu ['H.2015 U ¢ TpeOoBaHUSAMH K TEXHUYECKOU BOJBI.
[TomMuMO 3TOrO JJaHHBIC (GUITBTPBI BECbMa TPOMO3/IKH, CJIOKHBI B 9KC-
IJTyaTaluy | MPaKTUYSCKHA HE MOIIERKAT YKOHOMUYECKU BBITOTHOM
percHeparum.

CrangapTHasi cXeMa OYHCTKH BOJIbI MOXKET OBITh ONTUMHU3UPOBA-
Ha CICAYIOMNMH KOHCTPYKTHBHO-TEXHOJOTHYCCKUMH JIEMEHTAMMU:
(GUITBTpalMOHHBIM OJIOKOM C IPUMEHEHHEM CMEHHBIX KaCCET, C 3arpy3-
KOM SKCTIEpUMEHTAIIEHO MTOTy4YeHHBIM COPOSHTOM Ha OCHOBE TIIHEXKA.
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MarepuaJjibl 1 METObI

B kauectBe copOeHTa, mpeiaraeTcsi HCIOJIb30BaTh SKCIEPUMEH-
TaJHHO-TIOYYECHHYIO 3arpy3Ky Ha OCHOBe mHexa. ChIpbe IS MOoITy-
YCHMsI JIAHHOTO COPOCHTA SIBIIIETCSI «TOPEJIOi» MOopoI0ii, 00pa3oBaB-
mieiicss B pe3yabrare JoObMU KaMeHHOTo yriis. [Ipu odeHp OombIoi
Temreparype 6e3 JocTyra KHCIopo/ia B YTOJIbHBIX TIACTaX MPOUCXO-
JUT CIIEKaHHE psAla MOPOA U XMMUYECKHX JIEMEHTOB B TNIMEXK. Tak,
HamprMep, B COCTaB TIIHMEXa COMyTCTBYIOMIETO 100bue Mpia-bopo-
JUHCKHUX YIJIEH BXOAAT: 3eMJISTHbIE IIUTAKH, MOPLEJJIAHUT, TUIOTHBIE
(hapdopoBuIHBIE TOPHBIE TIOPOABI, 57% IITMHUCTHIE COCTABISIONIHE.
Ha nmpaxTuke ucnonb3yercs Inex, y KOTOporo cojiep>KaHue TIIMHBI He
meHee 50 mporierToB. COpOSHT, TTOMYUYSHHBIN Ta00paTOPHBIM ITyTeM
Obu1 anpoOupoBaH B MccnenoBarenbckoit taboparopun NukenepHo-
crpoutensHoro uHctutyTa COY (UJI CMuXAB) ¢ nenbio nzyyenus
3¢ (HEKTUBHOCTH OYUCTKH IMPOMBIIIICHHOTO HE()TECOAePIKAILETO CTO-
ka. CopOeHT noaBepraics MOAU(PUKALISIM, TAKUM KaK: TEPMOKHCIIOT-
Hast 00paboTKa, IeIouHas 00paboTKa, KABUTAIIMOHHASI aKTUBAITHS TIPH
3000 06/mun B Teuenue 90 c.

[Ipu pa3nuyHBIX THUMAaX aKTUBAIIMU OMPEAEISUINCH OCHOBHBIC (H-
3UKO-XMMHYECKHE MapaMeTpbl IpaHysl COpOIIMOHHOTO MaTepuana, a
TaKKe uccenoBanach d3QPEeKTHBHOCT U3BJICUCHHS He(PTETPOTyKTOB
U psizia TSOKENBIX METaNJIOB U3 CTOYHOM Bozibl. COpOEHT MpOSIBIII CTa-
OWIFHYIO aKTHBHOCTH K cienyromuM metamam: Fe, Cd, Mn, Pb, Zn.
B Mensb1eii crenenn k ciexyroumm Metamiam: As, Cu. K takum ane-
MeHTaM Kak P, Sr, Cr, Ni copOeHT He nposiBui akTuBHOCTH. Copo-
[IMOHHBIE CBOMCTBA JAHHOTO Marepuaja 3HAYUTEIHHO CHIDKAIOTCS B
KHCIIBIX Cpeaax, mpH 3HadeHn pH Gonee 8 copO1ms npoTekaeT B 30He
ontuMyma. J[j1st aHanmM3a Ka4ecTBEeHHOTO M KOJTMYEeCTBEHHOTO COCTaBa
3arpsI3HUTENICH B UCXOMHOM CTOUHOM BOJIC U B (DMIIBTPATE UCIOJIB30-
BaJINCh CTAaHAAPTHBIE METOJBI XUMUYEeCKOro aHanm3a, K- cnexrpo-
METpUsl, aTOMHO-3MHUCCHOHBIN CIIEKTpaJIbHbIN aHanu3. s Moxenu-
pOBaHUS TPOIECCa aKTUBAIMU COPOCHTA W HAXOXKICHUS ONTUMYyMa
pekrMa KaBUTAITMOHHOW aKTHBAIIUH TIPUMEHSIICS TPOTPaMMHBIN KOM-
wiekc MathLab.
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Pe3yabTarhl Hcciie0BaAHUS U UX 00CYxK/IeHUE

Pe3yJ'[I:TaTI:I MMpeABApUTECIILHOIO UCCIICA0OBAaHUS IPEACTABJICHLI B Ta-
Omurte 1.

HaubGonee a3 pexruBHOI okazanach MonupUKaIUs [IMEKA C KaBH-
TAIlMOHHON 00pabOTKOI. DKCIIepUMEHTATbHBIC TAHHBIC TPEACTABICHBI
Ha pucyHke 1.

Oco0oro BHUMaHUS 3aCITy)KUBAIOT PE3YJIbTAaThl UCCISIOBAHUS CO-
pOLIMOHHOM CIOCOOHOCTH aKTHBHPOBAHHOTO TIIHEXA MPU Pa3THIHBIX
TEMITEPaTyPHBIX PeKUMAaX. DKCIICPUMEHTAILHBIC IAHHBIC TIOKA3aJIH, YTO
HE3aBHCHUMO OT TeMIIepaTyphl MOJaBacMOM Ha OYHCTKY BOIBI S eK-
THBHOCTD IVINEXKA OCTAETCS HEU3MEHHO BLICOKOM M cocTaBisieT 86,7%.

Tabruya 1.
XapakTepucTHka copoeHTa
['muex [uex MoanGUIMPOBaHHBIH
IToka3zarenn TEPMOKHUCIIOTHOMN KaBUTAIIMOHHON 00paboTKO#
AKTHBALIIHI ¢ pexxumoM 3000 06/MuH
Mopdo-pusuueckne I'panynel cBoGonHOI | I'pamysbl cBoGOAHON GOPMEL,
IapaMeTpsl ¢dopwmsl, pazmepom | pazmepom 0,03—-0,3 mm, mBeT oT
1,15-1,3 mm, nBeT OT 0eJI0T0 10 KPEMOBOTO

6€J10r0 10 KPEMOBOTO

CopO1roHHast eMKOCTh
(mormomaromiast crnocod- 17,52-25,6 15,79-26,7
HOCTb) 110 MEJIH, MT/T

Temmeparypa npumeHe-

o +4..+25 +4...425
Hus, °C
CrerneHb H3BICUCHUS 81.2% 95.1%
TSDKEITBIX METAJLIOB
Cu 64% 86,9%
Fe 86,6% 98,9%
Pb 92,9% 99,7%
MaxkcumanbHas 103a 5-12.8 1/n 5-9.4 /1
copOeHTa
Jlo3a BBIrpy’kKaemMoro 0.7 mr/n 0,68 wr/n
copbeHTa
Pacuernas BbIcOTa CO- B 3aBucuMocTH OT B 3aBHCHMOCTH OT IHamMeTpa
pOuronHoit 3arpysku B | quamerpa (D) copbum- | (D) copOuponHoro GuibTpa
azcopoepe OHHOTO (HUIBTPa 0,45-0,60 m

0,80-1,50 m
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CpaBHUTENbHBIN aHaIu3 3(GEKTUBHOCTH COPOILIMU TPEACTABIICH
muarpammoii (Puc. 1).

120%
100% - —
80% B [NnexK, akTMBMPOBAHHBIN
TEPMOKUC/IOTHbLIM
60% cnoco6om
M [Nue, aKTUBUPOBAHHbLIN
40% — — — — ——  rMAPOTEPMOAUHAMUYECKU
m cnocobom
20%
0% T T T )
Cu Fe Pb Hedto
Puc. 1. DpPeKTUBHOCTS OYUCTKU MPOMBIIIIICHHBIX CTOYHBIX BOJI
Tabruya 2.
¢ PeKTHBHOCTH OUHCTKH
o HUcxonnast Koneunast kou- | Dddexr ounctku
nn- KOHIICHTPALUS VYenoBust neHTpanus (mex | (VIHeX MOIu-
— HeQTEPONYKTOB | (QUIBTpAH | MOAUPHUINPOBAH- | (HUINPOBAHHBII
B BOJIE HBIM KaBUTAIUEH ) KaBUTALIMEH )
Hopmans-
1 40 mr/om? HBIC yCIIOBHS 5,32 mr/mm? 86,7%
(20£2°C)
Harpes
2 40 mr/nm? 5,32 mr/nm? 86,79
a (4042°C) 2 Mrn 1%
OxJaxxaeHue 10
3 3 [
3 40 mr/om 10,1, 10.4°C 5,32 mr/oM 86,7%
3akiiiouenue

[IpenmymiectBoM BeIOOpa GuibTpa ¢ Uccae yeMol COpOIMOHHOM
3arpy3Koii SBIISETCS MPOCTOTA KOHCTPYKIIMHU U SKCIUTyaTalliH, MAaKCH-
MaJIbHOE HMCIOJIb30BaHHE 00beMa (DUIIBTPa, IKOHOMUIHOCTb, YTO He-
MaJIo BayKHO, BEICOKOE KadeCTBO OYMINEHHOH Bobl. B KadecTBe co-
POLMOHHOM 3arpy3Ku PEKOMEHI0BAaHO HUCIOJIb30BaTh BUJ COPOEHTA,
aKTUMPOBAHHOTO B KaBHTAIIMOHHOI YCTaHOBKE Ha OCHOBE I'MIPOTEP-
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MOJIMHAMHUYECKUX 3(eKTOB. [laHHBINA BUJ aKTUBAIIUU MO3BISET Pa3-
BHTH Ha ITOBEPXHOCTH COPOSHTA MUKPO-, M€30- U MAKPOTPEIIHHBI, YTO
0ECCIIOPHO TPUBOAUT K YBEITHMUEHUIO IIOIAINA PA3BUTON IIOBEPXHOCTH
Y KaK CJICJICTBHE ITPUBOJINUT K YBEIUUICHUIO COPOIIMOHHON eMKOCTH. B
T1ab0pATOPHBIX MCIIBITAHUSIX Ha ONBITHON (PUIIBTPAIMOHHON YCTaHOBKE
CTEICHb OYMCTKH HE(TEIPOIYKTOB cocTaBmia 86,7% (KoHeuHasi KOH-
neHTpanus HepTenpoaykToB — a0 0,05 mr/m).

JlaHHbBIC TEXHUYECKHE PEIICHUS TIO3BOJIIOT IOCTHYL TPeOyeMoro
Ka4eCTBa BOJIBI JIJIsl TOBTOPHOTO UCIIOIh30BaHMUs. [ TaBHBIMU TOCTOMH-
CTBaMU TpeIaraeMbIX COPOIIMOHHBIX MAaTEPHUAJIOB SIBJISIFOTCSI:

1. PerukimHT 0TX0/1a YTOJIbHOW MTPOMBIIIIEHHOCTH C 3371aBaeMbIMU
BapHAaTUBHBIMU NIapaMeTpaMy COPOLINH (TEPMOKHCIOTHAS, [IETIOYHAS
00paboTKa, KaBUTAI[IOHHAS aKTHBAIIWH )

2. Pa3nudHbIe THITBI aKTHBAITUH TTHEKa TIO3BOJISIOT 33/1aBaTh CEJIeK-
TUBHOCTh COPOIIUU C OJJTHOMOMEHTHBIM yBEIMYCHHEM COPOIIMOHHOM
eMKOCTH. Tak mpy MakCUMAaJIbHON acueTHOM J03¢ COpOeHTa CTEIeHb
n3BJICYCHUS] HEPTEPOAYKTOB cocTaBisieT 95%.

Brenenne 61oka cOpOIIMOHHBIX TTOJJOOHBIX (DUIBTPOB JIJIST OYHCT-
KU MPOMBINIJICHHOTO CTOKA W KOHJMIIMOHUPOBAHUHU TEXHUYECKOU
BOJIBI TTO3BOJIUT CPOPMUPOBATH 3aMKHYTHIH 0OOPOTHBIN K BOJIO-
TTOJTH30BAHMS M 3HAYUTEIIFHO CHU3UTH IKCIUIYaTAIIMOHHBIC 3aTPaThl
MIPEATPUSTHS.
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METOJ0JO0TUsl
UJIEOJOI0-OBPA3OBATEJIbHOM JJOT'UCTUKHU B OLIEHKE
MOJUTHUKU MATKOM CHUJIbI B OBPA3OBATEJILHOM
CUCTEME TYPELIKOM PECITIYBJIUKHU

Kumnoe E.A.

B cmamve npedcmasinena kpamias uHgopmayist 06 OCHOBHbIX AeMeH-
max oopazoeamenvroli nomumuxu Typeyxoti Pecnyonuxu, maxoice cmambsi
paccmampueaenm ucmopudecKue nymu pazeumust CUCemsvl 00pazo8anus.
co epemer Ocmanckou Mmnepuu 0o Hacmosue2o epemenu. lannas pa-
boma nozeonsiem paccmompems eusHuUe, okazvisaemoe Typeyxou Pecny-
OIUKOU Ha Opyaue 20cyoapcmea uepes3 nomumuKy msexou cuisl. 1lo cu-
cmeme pacuema UHOeKca 00pazo08amenbHO20 NOMEHYUANA, OCHOBAHHO2O
HA KBAIUMEMPUYECKOU MO0 UOeO0N020-00Pa308aMETbHON IOCUCTIUKY,
npeonazaemcs KauecmeeHHo pacCMompentb OCHOBHbLE MEeHOEHYUU HAYU-
OHAILHBIX CUCMeM 00PA308aHUsl KAK (DyHOAMEHmMA, NO360IAI0OULe20 OKA-
3618aMb GIUAHUSA HA OMOEIbHbIE PE2UOHbL MUPA, UCNONb3YA CE0L HAKO-
naennvid nomenyuan. Ommeyaemcs eHeuHe-00pa308amenvHas QyHKYus
Typeyxkou Pecnyonuxu, evipaxcennas 6 cucmeme pa3gumusi KaueCmeeH-
HO20 U KOHKYPEHMOCNOCOOH020 00pa308aHUs, NO36ONAI0ULE20 PA38USAMD
BHEUHENOIUMUYECKULL KYPC, 8bl0PAHHbLLL PYKOBOOCHBOM 20CYOApCmad.
Lenvio uccnedosanus s1615emcsi AHAIU3 OCHOBHBIX (hAKMOPOB, G-
AWUX Ha 0OpasosamenvHyro notumuxy Typeykot Pecnyonuxu, evipa-
JHCEHHOU 8 CIMPYKMYPHBIX OYEHKAX NOTUMUKU MASKOU CUJLbI.
3aoauu uccneoosanun:
— onpedenums U UCC1e008aAmb OCHOBHbLE 3AKOHOMEPHOCIU, NO360-
JAIOWUe 8bIAGUMb YCIL08UA PACUUUPEHUS CUCTEMbl HAYUOHATLHO-
20 obpazosanus Typeyxoti Pecnyonuku na opyeue pe2uoHbl Mupd,

— uccneo08ams UCMOPUYecKUll Nyms pazeumuis CUcmembvl HaAyuo-
HanbHo20 0bpazosanus om Ocmanckot mnepuu 0o cospemeH-
noti Typeyxoti Pecnyonuxu,
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— KauecmeeHHO Xapakmepu3osams cmeneHv KOHKYPEeHmMoCcnocoo-
Hocmu obpazoeamenvhol cucmemvt Typeyxoti Pecnybnuxu,

—  KOHKpemu3upoeamsv yeHHOCMHble OPUEHMUPbl HAYUOHANbHBIX
00pa308aMeNbHBLIX CUCEM, GIUAIWUX HA (OPMUPOBAHUE NO-
JUMUKU MACKOU CUTBL.

—  paspabomame MemoooLo2UYecKUe OCHOBbL KOHYENYUU N0 OYeHKe
20CY0apcmeeHH0-00pa308amenbHOU NOAUMUKU, OCHOBAHHOU HA
KOIUYeCMBEeHHO-KaUeCmEeHHOU MOOeIU U0e0N020-00pa308ameib-
HOU JI02UCMUKU, O OYEHKe UHOEKCA PA36Umusi 00pa308aHuUsl.

Obvexkm uccnedosanus — cucmema 20Cy0apCcmeeHHo-oopaso6a-
menvrou norumuxu Typeykoti Pecnyonuxu.

Ilpeomem uccnedosanus — paxmopowl, CmpyKmypbl, CUCHIEMbL, MO-
Oellu U OCHOBHbIE HANPABIeHUs MPAHCHopmayuy 06paz08ameibHOU no-
JIUMUKU, 8bIpadcaembvle 8 NOMUMUKe MASKOU CUNbL U PACPOCMPAHEHUEeM
ee Ha Opyeaue pe2uoHvl mupa, pearusyemole Typeyxotl Pecnyonukotl.

Pezynomamot. Pe3ynomamoul pabomul 3aK1104aAI0McsL 8 MOM, Ymo as-
Mop coenan NONbIMKY CO30amsb UHMESPATbHYI0 MOOENb OYEHKU YPOGHSL
Pazeumus 20¢y0apcmad, OCHOBAHHOU HA UWUPOKOM OUANA30HEe PAZTUY-
HBIX UHGDOPMAMUBHBIX OAHHBLX, BKIHOHUAIOWUX PAZTUUHbIE NOKA3AMETU.

Oé6nacmo npumenenus pe3yinbmamos. Pezyiomamor ucciedosanus
Mo2ym Oblmb UCHONIL30BAHDL 8 NE0A202UYeCKOlU, IKOHOMUUECKOLL, NOTU-
muueckoll 0esimenbHOCmsX, 20e mpedyemcs oyeHums ypo8eHsb Pa36u-
mus 20cy0apcmed Kak 6 0moeibHOM, MakK U UHMe2PabHblX ACHeKmaXx.

Knrwoueeswie cnosa: oopaszosamenvras norumuxa Typeykotl Pecny-
OIUKU, 0OPA30BAMENbHASL TOSUCMUKA, KEATUMEMPUsl, 00pa3osanue;
NOAUMUKA, IKOHOMUKA, UHOEKCHL.

METHODOLOGY
OF IDEOLOGY-EDUCATIONAL LOGISTICS
IN ESTIMATIONS OF SOFT POWER IN THE EDUCATIONAL
SYSTEM OF THE TURKISH REPUBLIC

Zhitnov E.A.

The article presents brief information about the main elements of the
educational policy of the Republic of Turkey, and the article also exam-
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ines the historical ways of development of the education system from
the time of the Ottoman Empire until the present time. This work allows
us to consider the influence that the Republic of Turkey exerts on other
states through a policy of soft power. The system for calculating the index
of educational potential based on the qualimetric model of ideological
and educational logistics suggests examining the main trends of nation-
al education systems. This system allows to exert influence on regions of
the world, using their accumulated potential. The external educational
function of the Republic of Turkey is expressed in the system of develop-
ing qualitative and competitive education, which allows to develop the
foreign policy course was selected by the government.

The purpose of the research is the analyze of the main factors of in-
Sfluencing the educational policy of the Republic of Turkey. Which is ex-
pressed in structural assessments of soft power politics.

Tasks of the study to:

— define and to study the basic of basics of the development of the
national education of the Republic of Turkey. Which expands the
influence on other countries;

—  study the historical path of development of the system of national ed-
ucation from the Ottoman Empire until the modern Turkish Republic;

— characterize the degree of competitiveness of the educational sys-
tem of the Republic of Turkey,

— develop the methodological bases of the concept of the evaluation
of state-educational policy. Which is based by the quantitative and
the qualitative model of ideological and educational logistics, ac-
cording to the evaluation of the education development index.

The object of the study is the system of the state of the educational
policy of the Republic of Turkey.

The subject of the study is the research are factors, structures, sys-
tems, models and main directions of the transformation of educational
policy. Which are expressed by the policy of soft power and it spreads
on other regions of the world is implemented by the Republic of Turkey.

Methodology in article scientific abstraction, classification, compari-
son, as well as concepts and principles of innovation management, meth-
ods of comparative analysis, methods of peer review were used.
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The results. The results of the work are about making an attempt to
create an integral model of assessing the state development level based on
a wide range of various informative data, including different indicators.

Practical implications. The results of the research can be used in
pedagogical, economic, political practices where it is required to assess
the level of state development both in a separate and integral aspects.

Keywords: educational policy of the Republic of Turkey,; educational
logistics, qualimetry, education; politics, economy; indices.

Peanuzanust nieneid u 3aa4 UCCICAOBAHHS OTPENICIIMINA HAYYHYIO
HOBHU3HY: BBISIBIICHO, YTO B HCTOPUKO-KYJIBTYPHOU M MTOJIUTUKO-00pa-
30BaTeIbHOM KOHIICTIIINHU PA3BUTHS CUCTEMBI 00pa3oBanus B Typernkue
PecnyOnmku Beerna cyniecTBoBalia HallMOHAIbHAS UAEs PACILIUPEHHS
cthepsr cBoero BinusHUA. Bo Bpemena Ocmanckoit immepun oHa mo-
MUTHIBAJIACh 3aBOEBATEILHON JACATCIIbHOCTBIO, BI)Ipa)KCHHOI\/II B CHJIO-
BOM TMOJYMHEHUN MHOTHX HapoJoB u rocymapctB. C oOpa3oBaHueM
OOH nanHas MONUTHKA HE MOXET NMPUMEHATHCS TOCYIapcTBaMHU B
yrojfy CBOWX JIMUYHBIX IIeled U aMOuIuid. B mepros 1UBUIM30BaHHO-
ro o0IiecTBa MHOTHE TOCYIaPCTBA OTKA3aIHUCh OT BOCHHOW TIOJIUTH-
KM M TIEpPEeLTd K HOBOH MOJEH PACIIUPEHHs CBOETO BIUSHHS Yepes
pblyarv, UMEHyeMbI€ TTOJIMTUKON MSITKOM CHIIBI, peaqu3yeMon yepes
KOHUETIHUIO IOJIUTUKU HYJIEBBIX TpoOiem». [laHHbIN TOIX0/] HalIeT
CBOE OTPAKEHHE B JIOKTPHUHE, UMCHYEMOM «CTpaTernyeckas riryOHHay
(Stratejik Derinlik).

BBHy U3T0KEHHOTO, MBI TIOHMMAEM, UTO BIMSHUE TOCYIapCTB HA
ApPYTHUE PCruoHbl MUpPA HE OTPAHUYIUBACTCA TOJIBKO SKOHOMHWYCCKUM,
BOCHHBIM, TEXHOJIOTMYESCKUM U JIp. IPEBOCXO/ICTBAMHM, a HATIPAMYIO
3aBUCHUT U OT KYJIBTYPHOTO B 00pa30BaTeILHOTO MOTCHITHAIOB. Takum
00pa3omM, HayyHast HOBU3HA JAHHOTO HCCIICIOBAHHS BEIPAsKAETCs B Clie-
JYIOIIEeM:

1. Omnpenenena HaunoHajbHas koHUenuus TP pacnpocTpaneHus

MOJIMTUKU MSTKOHM CHITBI Ha JIPyTUE PETHOHBI MHPA;
2. UccnenoBansl oOpa3oBareibHble oAxoAsl TP B mpumeHeHUH
MOJTUTHUKU MSITKOU CHITBI;
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3. Bmisneno, kak TP peraer cBou cTparerndeckue 3a1aqu Mo pac-
IIUPEHUIO CBOETO BIIVSIHUS HA Pa3IMYHbIE PETHOHBI, 0COOCHHO
Ha rocyaapcTsa ObiBiiero CCCP ¢ TFOPKOS3bIUHBIM HACEJICHUEM;

4. BnepBble NpUMEHEH HOBBIH (aBTOPCKUH ) TEOPETUKO-METOI0JIO-
TUYECKUH TOAX0/ B OIEHKE WHIEKCA Pa3BUTHS 00pa30BaHUs,
OCHOBAHHBIN Ha HJICOI0T0-00pa30BaTeIbHOM JIOTUCTHKE, TT03BO-
TS0 BBIABUTH CTEIIEHb 00pa30BaTEeNbHOTO MOTEHIIHANIA B
CUCTEME TIOJIMTUKH MSTKOHM CHIIBI HCCIIEyeMOT0 TOCYIapCcTBa B
MEX/TyHapOTHO-CPABHUTEIIEHOM aCIIEKTe.

JlanHOE uccleoBaHue MoKasaso, kak Typerkas PecrnyOnuka pac-
IIUPSIET CBOE BIMSIHHE Ha MHOTHE TOCYIapCTBa, UCIIOIB3Ysl CBOH I10-
TEHI[MAJI, BRIpakaeMblii B 00pa30BaTeIbHON CUCTEME, KYJIbTYpE, PEITH-
UM, HACCJICHUH, S3bIKE, IKOHOMUKE, aPMUU ¥ MHOTO JIPYyTOTO.

0630p unocmpaunoit u omeuecmeennoll numepamypsl. Hame
HCCJIC/IOBAHUE JIeIaeT MOMBITKY OIKMCHIBATH TOCYIaPCTBa MO OOJIBINO-
My 00beMy KpUTEpHAIBHBIX MoKa3aresnei. PaspabarsiBaemasi MOJIENb
JIOJKHA TIOMOYb CO3JIaTh OTCYECTBEHHYIO CHCTEMY OIICHKH IMOTCH-
[yaja MCCIeNyeMbIX cTpaH. 3a 0a3uchl OBUIM B3STHl MHOTHE CYIIIE-
CTBYIOIIHE [TOKA3aTEIN U3 PA3INYHBIX HCTOYHUKOB, TakuX Kak: World
Statistics Pocketbook, Democracy Index, BP Statistical Review of
World Energy, Global-Peace-Index, Failed States Index, SIPRI
Armaments, Disarmament and International Security, Transparency
International Corruption Perceptions Index, freedom in the World,
Freedom on the Net, Freedom of the press, Global terrorism index,
Human Development Index, noxiaast OOH, FOHECKO u MHOTHE NTpY-
rue [10-19].

IIpo6iema ucciienoBaHUs COCTOUT B TOM, YTO HEOOXOAMMO Kade-
CTBCHHO OIPENICINTh YPOBEHb Pa3BUTHs MOTEHIIMaIa 0Opa3oBanus TP
B CHCTEME IMOJIMTUKN MATKOW CHJIIBI B MEXKTyHAPOHO-CPAaBHUTEIIEHOM
acTieKTe.

HccaenoBarennbcekuii Bonpoc: B yem crienuduka HCIOIb30BaHUS
00pa3oBaTeIbHON TOTUTHKA MATKOHW CHiTel B TP?

Teopernyeckasi U MpPaKTHYECKAs 3HAYMMOCTb HCCJIETOBAHUS.
PaccmarpuBas M3I0KEHHYIO TTPOOIEMHO-OPHEHTHPOBAHHYIO MOJIENb



MexayHapoaHbI XypHan nepcrnekTuBHbIX nccnegoaxmi, T. 8, Ne2, 2018 123

HCCTIEZIOBAHUS, IPUXOIUM K BBIBOJLY, YTO HAMH OBUTH COPMYITHUPOBAHEI
Hay4YHO-000CHOBAaHHbIE TMTO3UIMU U TPEIJIOKEH Il TEOPETUKO-TIPAK-
TUYECKOTO NMPUMEHEHHSI HOBBIM (PYHKIIHOHAILHO-OPTaHU3AIMOHHBIH
MIOIXO0/I, TO3BOJISTFOILINH OIIEHUBATh MHIEKC Pa3BUTHsI 00pa30BaTeIbHON
CHCTEMBI B OTIEIIbHO-UCCIIEAYEMBIX TOCY1apCTBaXx.

Konuenmust pacmimpeHusi BHEITHETIOMUTHIECKOTO BIusiHUSA B TP
OCHOBBIBA€TCSl HA MJICOJIOTUHU KYJIBTYPHBIX, PETUTHO3HBIX, SI3BIKOBBIX
1 Ip. BHEITHETIOIUTHYECKUX U/I€aJIOB.

PasButne coBpemeHHO# crcTemMbl 0Opa3oBanus B Typerkoii Pecrry-
OJIMKe MOXKHO cuuTath 1923 1., 03HaYaBIIMiA IPUHITHE (JOPMBI ITpaBJic-
HUS TOCYAapCTBOM B BHUJIE pecIyONuKu. JJOpeBONMIOLMOHHBIN EPUOA
OBLT 0003HAYECH TEM, UTO OOJIBIIIAS YACTh 00Pa30BATEIHHBIX YIPEHKIC-
HUI HAXOIMIJIOCH B TOPO/IaX M MPAKTHUECKHU MTOTHOCTHIO MOAYUHSIIACH
PEIUTrHO3HBIM HHCTUTYTaM. 110 OKOHYaHUM PEBOIIIOLINH, IPOBEACHHON
Bo maBe ¢ Mycradoii Kemanb AraTiopkoM, KOHTPOJIb 32 00pa3oBaTelib-
HOM JesITeIbHOCTBIO Iepeles Mo YIPaBICHHE TOCYIapCTBOM, YTO
03HaKOMMUJIOCH MEPEXOJIOM Ha CBETCKOCTh. [IpoBeieHHbIE pedhOpMEI,
OCYILECTBICHHBIEC MTPABUTENLCTBOM IIPUBENIH K TOMY, UTO K 1924 rogy
OBLIIO BBENIEHO BceoOIue OecrmatHoe o0yueHne B Ha9aIbHOU TITKOJIE,
a JanbHeHIne NPeaNpUHSTHIE MEPHI [0 peanu3aluy pa3BUTHs 00pa-
30BaHMS IPUBEIH K TOMY, 9TO B 1927 romy HauaaoCch MPOBOIUTHCS CO-
BMECTHOE 00y4eHHs Ha BCeX 00pa3oBaTeIbHBIX YPOBHIX [4].

Cucrema obrmiero odpazoBanus B Pecrrybnuke Typmmst mocTpoeHa
TaKUM 00pa3oM, YTO OHA MOJIEPKUBACTCS LICHTPAJIbHBIM YIIPaBICHH-
€M rocy1apcTBa, KOTOpOE OTBETCTBEHHO 3a NOAepKaHue (PUHAHCOBOH
cTaOMIbHOCTH (DYHKIMOHUPOBaHUS 00pa3oBaresibHON cucteMbl. O0-
pa3oBaTebHbIe pacxo/bl 3aHUMaroT okosio 10% oT Bcex 10X010B ro-
cyznapcTBa. MUHHCTEPCTBO HAIIMOHAIBHOTO 00pa3oBanus Typiuu oT-
BETCTBEHHO 32 COCTaBJICHHE U BBEIEHHE 00Pa30BaTEeIbHbBIX IPOrPaMM,
a Taloke y4eOHBIX MaTepHajioB, PEryJMpOBaHUE YACTHOTO U TOCyAap-
CTBEHHOT'0 00pa3oBaHusl, obecneyeHrne 00pazoBaTeIbHBIMHE IJIOMIAIS-
MH (CTPOUTEITHCTBO 00Pa30BATEIBHBIX YUPSIKIACHUH) U T. 1.

[konpHast cuctema oOpazoBanusi B Pecriyonuke Typiius BKIitouaet
B ce0s 1Ba Ooka (popmanpHOEe 1 HehopMaIbHOE):
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1.

dopMasibHOE 0XBATHIBAET: JOUIKOJIBHOE 00pa3zoBaHue 710 6 JeT
(Okuldncesi Egitim), nauansnoe o6pazopanue (Ilkdgretim) ot 6
mo 10 met, cpennee oopazosanue (Ortadgretim) ot 10 go 14 ner,
mureit (Lise) ot 14 no 18 ner (mpodwie obmiue, npodeccuo-
HAJIBHOE U TEXHHYECKHI MPOPUITH C MUHUMAITLHBIM 00yUeHHEM
B 4 T0Ja) U CHCTEMa BBICIIETO MPO(decCHOHaTBLHOro 00pa3oa-
aus BIIO (Yiiksekogretim) 6akanaBpuar u Marucrparypa.
HedopmanbHoe cTpouTcst Ha HAPOJHOM 00pPa30BaHUH, peaTn3y-
€MOM B rOCY/IapCTBEHHBIX YUEOHBIX IIEHTPAX, TOPTOBBIX IIKOTAX
U T.JI., TJIe BCE JKENAIOIIME MOTYT OBIIAJIETh HOBOW MIJIM JIOTIONI-
HUTEJIBHOM npodeccueii (moap, KOHAUTEP, OPULHAHT, OapMeH,
TMapuKMaxep 1 T.1.).

Henb ncciienoBaHUsA COCTOUT B ONPEACICHUN CTPATErMuYeCcKUX
BEKTOPOB Pa3BUTHsI 00pa30BaTEIbHOMN cucTeMbl TP B pa3uaHbIe HCTO-
pHUYECKUE IEPHOJIBI C MPUMEHEHHEM (QYHKIHMOHAIbHO-OpraHU3aluOH-
HOTO ITOJTX0/1a, OCHOBAHHOTO Ha HJI€0JI0T0-00pa30BaTeIbHOM JIOTUCTH-
ke (MOJI) B MexxyHapOIHOM acIeKTe.

3amauaMy TaHHOW HAYYHOU NESTENLHOCTH OyIET SBIATHCS:

1.

HccnenoBanue mpaBOBOM CHCTEMBI PErYIMPOBAHUSI 00pa3oBa-
TeabHOU nestenbHocT B TP.

AHanmu3 ypoBHE# 00111eT0 1 MPOQPECCHOHAITEHOTO 00pa30BaHUH.
HccnenoBanne 0CHOBHBIX OCOOCHHOCTEH TYPEIKOro TOAX0/1a K
MIPUMEHEHHUIO HHCTPYMEHTOB KYJIETYPHOTO, PETUTHO3HOTO, SI3BI-
KOBOT'O ¥ 00pa30BaTeIbHOrO BO3JCHCTBUYS JIJIsl PEIICHUS] BHEIII-
HEMOJUTHYECKUX 3a/1ad.

OnpezienieHre OCHOBHBIX 1eJei u 3a1a4 TP B pactmpenun che-
PBI BIUSTHHSL, UCTIONB3YS TIOJUTUKY MSTKOW CHIIBI.

N3yueHue ucnoap3yeMblX HHCTPYMEHTOB U PECYPCOB «MSITKOM
CWJIBI» B pealu3allui TyPEIKOW BHEIIHEH TOJIUTHKH.
CormocraBieHue cuctemsl oOpaszoBanus TP ¢ npyrumu obpaszo-
BaTEJIbHBIMU CHCTEMaMHU B MEXK]IyHApOJHOM acIleKTe Ha Oa3e
NOJL

MHorue rocynapctsa B koHile 20-ro Beka cjiesiaim OoNbIINe CIBUTH
B Pa3BUTHUHU HAYYHO-TEXHHUYECKOTO MpPOTpecca, TAaHHbBIC JI0CTHKCHHUS
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HaIpsIMYIO 3aBUCST OT Ka4eCTBEHHOTO MEPEeyCTPOICTBA U Pa3BUTHUS
CUCTEMBI 00Pa30BaHMsI, ITOJITOTOBKH KaJIPOBOTO MOTEHIIAATA, YKOHOMH-
YEeCKON CTaOMIIBHOCTH, Pa3BUTHI MEHEIDKMEHTA B CHCTEMe 00pa3oBa-
HUS, @ TAKXKE CO3aHUs YCIIOBUH IO 00MEHY 00pa30BaTeIbHBIM OITbI-
TOM MEXIy rocygapctBamu. OOpa3oBaHue B JIF0OOM TOCyIapCTBE — 3TO,
MIPEKJIC BCETO, MOIIHBIN phlYar B pyKaX MPaBUTEILCTBA, CIIOCOOHBIH
HEMOCPEICTBEHHO BIUATh Ha (PyHAaMEHTAIbHBIE OCHOBBI CTPYKTYPHI
Pa3BUTHS TPOU3BOJICTBA, COLMATBHOE OJIaronoTydre rpax/aH 1 rias-
HO€ CO3/1aTh KOHKYPEHTOCIIOCOOHBIN PHIHOK TPY/a.

OcHOBY pa3BUTHS U MOJEPHHU3AIIMHN TOCYAapCTBa MO BCEM OTpac-
JISIM COCTaBIISET POeCCHOHATLHOE 00pa30BaHKe, 0COOCHHO BBICIIIEE.
Bricmee mpodeccuonansroe odpazosanue (BI1O) BEIXOIUT manexo 3a
Mpeebl BHYTPUTOCYIaPCTBEHHBIX TPAHUII, T.K. UHTEIICKTyaJIbHAS
anuTa JIF000H CTPaHbI CIOCOOCTBYET MOIEPHU3AIINH TEXHIUECKOTO OC-
HaIleHUs1, POPMHUPYET KOHKYPEHTOCTIOCOOHYIO SKOHOMHUKY, COBEpIICH-
CTBYET BOCHHBII MOTEHITHAI, YIydlIaeT MEJUIIMHCKOEe o0ecrieueHme,
ONTUMHU3UPYET PHIHOK TPY/AA, MOBBIIMIAET ABTOPUTET TOCYAapCTBA HA
MEXIyHApOJHOW apeHe, a TIIaBHOE — co3/aeT KoM(opTHBIC U Oiaro-
MIPUSTHBIC YCIOBHSI IJIS )KU3HU TPAXKIaH, YTO HAMIPSIMYIO OTpaXkaeTcst
B MOJIUTHYECKOW CTAOUIBLHOCTH.

ITepnomom Oypuoro pazsutus BIIO B TP MoXHO cuuTaTh KOHEII
XII Beka, KOTOPBIH OXBaTHII IPAKTUUECKU BCE C(Ephl )KU3HU TPaXKAaH.
[lepron OypHBIX BOGHHBIX KOH(IUKTOB TOTO BPEMEHH ITPHUBEI K TOMY,
YTO PYKOBOJCTBO I'OCYIapcTBa TIOHUMAJIO, YTO HEOOXOANMO MPOBO-
TUTH pehOopMBI Ha OCHOBE OTBITA EBPOIEHCKHUX cTpaH. [IpaBuTens-
ctBo Ocmanckoii Mimniepun moHnMasno, 4To 3aMMCTBOBAaHHE OIbITa B
chepax KyIbTypbl, BOCHHOH IMOATOTOBKH U 00pa30BaTebHBIX CHCTEM
OT €BPOIEHUCKHUX CTPaH MO3BOJIUT UM 00ECIEUUTh TEPPUTOPUATHHYIO
LETOCTHOCTh UMIIEPUU U PACIIUPUTH BOCHHOE MPEBOCXOICTBAMU Ha
npyrumu nepskaBamu. O6pazoBarenbHBIM ciicTeMaMm TP m OcMaHcKo#
Hmnepun mocBseHo 00nbIIoe KOJI-BO MCCIEAOBATENbCKUX padoT,
9T0, 0€3yCIIOBHO, TTOBBIIIIACT MHTEPEC K TAHHOMY PETHOHY [7].

BIIO B OcMaHCKOM UMITEpUH OXBATHIIO OOJIBIIION BPEMEHHOM TIPO-
MeXKYTOK ¢ 1280-1922 . u TpaguIMOHHO HAXOAUJIOCH MO BIUSIHUEM
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BBICIIIETO MYCYJIbMaHCKOTO JyXOBEHCTBa, TeM cambiM BI1O dopmupo-
BaJIOCH 110 PETUTHO3HBIM IpenucanusM. [loa BIusiHreM ocyIiecTBIs-
eMbIX ¢ 1927 rona pedopM ObUTO pa3perieHo COBMECTHOE 00pa30oBaHKe
(>xeHIMHBI 1 My)4HHbI). HaunHast ¢ 1928 ., Oblia 3aMeHeHa apadckas
IIUCbMEHHOCTb Ha TYPELKYIO, II€ 32 OCHOBY ObLJI B3ST JIATUHCKUI aj-
(haBurt.

ITepuonom kayectBeHHoro pazsutus BIIO B TP moxxHO cuuTarb
nocaeBoeHnsie roAsl (1950-1970 r.). o storo nepuona B TP ocHoB-
HBIMU YHUBeEpcUTeTaMu Obu TONBKO CTamMOYyJIbCKUH YHUBEPCHUTET,
ocHOBaHHBIH B 1453 1., u CTaMOynbCKHI TEXHUUECKUH YHHBEPCHUTET,
oTKpbITHI B 1944 1. Ha cerognsmnuii nens TP momMumo ykazaHHBIX
HMEET Psi/i U IPYTUX KPYITHEHIITNX YHUBEPCUTETOB, K HUIM MOYKHO OTHE-
cTH: I. AHKkapa CpeaHEeBOCTOUHbIN TEXHUUECKUI YHUBEPCUTET U YHH-
BepcuTeT Xacerrerne, I. M3Mup OreHCKnil YHUBEPCUTET, T. Ip3ypyMme
VYHuBepcuteT uM. AraTiopka, . CtamOyn bocdopckuii yHuBEpCUTET 1
np. Ileproa 60-x TogoB 0TMEUaICsI BRICOKAM CIIPOCOM Ha BBICIIIEE 00-
pa3zoBaHMe, YTO 3aIYCTHIIO BOJIHY OTKPBITHS YacTHBIX By30B. OHAKO
MIPOBEPKA KaueCcTBa peali3yeMbIX IMHU IIPOrPaMM OKa3bIBalach Ha HU3-
KOM YPOBHE, U ITPaBUTEILCTBO B 1971 I. mpuHUMAET 3aKOH O HAIlMOHA-
JIU3alMU 9THX By30B. TakuM 00pa3om, JaHHBIH THII By30B CTAHOBUTCS
rocynapcTBeHHbIM. 1973—-1974 1. oTmeuaeTcs TeM, 4To BhIcIee oOpa-
30BaHHE NMPUXOIUT U B MPOBUHIIMANIBHBIE pernoHbl TP. OToT nepuoa
3HAMEHATEJICH TEM, YTO [T03BOJIMI OTKPHITh 9 HOBBIX YHUBEPCUTETOB B
pa3IuuHBIX Topoaax: Ana-Ha, AHTanbs, bypca, CamcyH, Konbs u nip.
[IpoBenennas peopma B crcreme BITO mo3Bonmia OTKpPHITE emig psijt
nHanpasiennit BI1O, uto nmo3zsonuno TP yxe k cepeaune 80-x rogos
ocymiecTBIATh nporpaMmMsl BI1O no pa3nuyHbIM HanpaBIeHUSIM B 28
YHHBEPCUTETAX.

B 2001 r. TP BeiOpana myTs 00pa3oBaTeIbHOIO PAa3BUTHS B PaM-
kax 3oHBI EBpomeiickoro oOpa3oBaHus MyTeM Y4acTHsSI U 0OCYXKe-
Hus: [Ipaxckoit nexnaparuu 2001 r., bepnunckoit nexknaparuu 2003 r.,
Bbeprenckoii Jlexnapaiuu 2005 r. u Jlonnonckoi nexnapamuu 2007 1.
TP myOnu4HO IEeMOHCTpUpPOBasIa XOA BBIMOIHSAEMBIX 00pa3oBaTesb-
HBIX pedopm B ieprogst ¢ 2005-2009 rr. [logmmcanus TP bomonckoii
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JEKJIapalyy 3aJI0KUI0 OCHOBY JUIS BBHIIIOJHEHHS IIECTH KIIOUEBbIX
MOJIOXKEHUI:

1. IlpuHATHE TOCYIApCTBOM YETKHX M MOHSITHBIX YPOBHEW 00pa-
30BaHusl ocodeHHo B cucteMe BIIO, comocTaBumbIX ¢ rocyaap-
cTBaMM Ha EBpONENCKOM KOHTMHEHTE, NPUCOECIUHUBIIMNXCS K
Bbononckomy npoueccy.

2. Bsenenue nByxypoBHeBoii cuctembl BI1O: 6a3oBoro (bakamaBpu-
at (He MeHee TPEX JIET)) U MOCIESTUINIOMHOTO (MarucTparypa).

3. IlpunsTHe U BHEIpPEHUE €BPOMEHCKON MOIEIN MPOCTABICHUS
3a4eTHBIX €MHMII, OI[EHUBAIOIINX YPOBEHb OCBOEHHS 00pa30-
BareibHOM porpaMmel (ECTS).

4. TloBwImaTh U pa3BUBaTh MOOWIILHOCTE CTYJCHTOB, TIPETIO/TaBa-
tenel u anmunuctpanuu BI1O PT.

5. TloBbImarh KPUTEPUHU OLIEHOK 1O KOHTPOJIIO 32 KAYECTBOM pea-
nu3auuu nporpamm BITO nuist pa3BUTHS KOHKYPEHTOCTIOCOOHOM
cuctemsl B TP 114 ynmydimeHus: BO3MOXKHOCTEH MO TPYIOyCTPOU-
CTBY BBIITYCKHUKOB U T.[I.

JlaHHBIN BHELIHENOIUTUYECKHUI KypC SBIISIETCS HE TOJILKO Pa3BUTH-
eM corpynaundectBa TP ¢ crpanamu EBpormsl B 061acTi 00pa3oBaHus,
a LeJIEHANPaBIeHHON MOJIMTUKOM 1o BeTymieHuto Typrun B EBponeii-
CKHI CO103, T.K. TP sBisieTcst opuimaaIbHbIM KaHIUAATOM Ha BCTYILIC-
nue B EC [1].

ITo 3aBepmernn 00pa30BaTEIHLHON TPOTPAMMEI B MarucTparype
BBIITYCKHHUKY By3a IPUCYKIAeTCA CTENEeHb MarucTpa. MaructpaHry
10 3aBEPIICHUH 00Pa30BaTeILHON TPOrpaMMbl HEOOXOIUMO 3alllH-
TUTH JuccepTanuio. JJanHas mporpamma paccunTana Ha 2-X TOAUY-
HBIH Kypc 00yueHus. CTyeHThI, 00yJaromIrecs Ha IepBON CTYIICHH
BIIO (6akamaBpmara), BOCIPUHUMAIOT MarUCTPaTypy Kak oOpaso-
BaTEJbHYIO MOJIEJb, HANPABIEHHYIO UCKIIOUUTEIBHO HAa HAy4YHOE
rccleoBaHue, BEIYIIeH HCKITIOYUTETHHO K aKaJIeMIYeCcKoil paboTte
U BeICTpauBaHuio cBoeil kapbepsl o inauu BI1O. Takum oGpazom,
CKJIaAbIBACTCSl TEHJCHIIUS, YTO TOJBKO Majlasi YacTh BBIITYCKHUKOB
NepBoro 00pa3oBareibHOrO ypoBHs (OakajaBpuara) MpojoJiKa-
eT o0ydeHrne B MarucTparype, 4TO HEe COCTHIKYETCS C OCHOBHBIMU
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MIPUHLHAIIAMHI 00pa30BaTeNbHBIX MTOJX0/10B B TocynapcTBax EBpormsr
[3]. Takast oOpa3oBaresbHas MOTUTUKA CO3AAET MPEATIOCHIIKH IS
Pa3BUTHS MPUOPUTETHOCTH 00pPa30BATENHHBIM IHUKJIAM (YPOBHSIM)
C JaJbHEHIINM paclpeaesIeHUEM BBIITYCKHUKOB Ha MPOU3BOJICTBO.
Tpetuit 00pazoBaTeTBLHBIN UK 3aBEPIIACTCS MTPUCYKICHUEM CTe-
nenn PhD B pasnuuHbIX oTpacisx: SKOHOMHUKA, TICUXOJIOTHSI, TIe-
naroruka u T.1. CrnenuanucTsl, MOJIydarolulie yUYeHble CTEIEHU B
TP, kak 1 B Ipyrux CTpaHax, OPUEHTUPYIOTCS HA KAPbEPHBII POCT
B OINpPEACNICHHBIX KJacTepax, IJe HeoOX0AuMO 00agaTh KpuTHie-
CKMM HaOOpOM 3HAaHMH, OTIUYAIONINXCS CUCTEMHOCTHIO, KOHIIETI-
TyaJIbHOCTBIO, METOAO0JIOTHYECKOW HOBU3HOM 1 000CHOBAHHOCTHIO,
4YT0, 6€3yCIOBHO, TO3BOJISET Pa3BUBATh U COBEPIICHCTBOBATH CTPa-
TErH4eCKUe HalpaBIeHUs 00pa30BaTebHON CUCTEMBI B OTPACIsX,
ONpeNesieMbIX PYKOBOJICTBOM CTpaHbl. YIpaBIeHHE MPOrpaMMa-
MU TIOCJIEBY30BCKOTO 0Opa3oBanust B TP ocymiecTBusieTcs 3aKoHOM
0 BBICIIEM 0Opa3oBaHUU 3a HOMEpoM 2547 ct1. 65, u [lonoxkxernem
oOyueHusl B MarucTparype.

Uctopuuecku TP xenana JOMUHUPOBATh HE TOJIBKO Ha bianxHeM
BocTtoke, aToMy npeaniecTBoBasio 00bIas 3KCIAaHCHs TEPPUTOPUINA
Bo BpeMeHa Ocmanckoit Mmnepun. C Hayana craHoBieHHus 90-x
ronoB u pazBasioM CCCP Typrus moHmmamna, 9To ociabieHHbIE U
HOBOOOpa30BaHHBIE TOCYIapCTBA HE UMEIOT YETKO BBIPAKEHHOTO,
KaK BHYTPEHHET0, TaK 1 BHEIIHErO MOJINTHYECKOTI0 Kypca Pa3BUTHSL.
OcobenHo 310 Kacanoch rocynapcts Kaskasa, LlentpanbHoii A3uun
n bankan. Takum oOpazom, TP crenana mombsITKy pacuimpuTh CBOE
BJIMSIHUE HA OTHU PETMOHBI, HO HE BOCHHOM JKCIIaHCHUEN, a UMEH-
HO BIMSIHUEM HOJUTHUKH MSITKOH CHIIBbl. OTKPBIBAIOLINECS LIKOJIBI
B Pa3HBIX rOCYapCTBaX BOCIHUTHIBAIOT B OOYYAIOIIUXCS JTHO00BH K
TP u ee kynbType, JaHHbIE MIKOIbI UMetoTcs B 140 rocynapcraax.
beemuii nupextop (A. AliTad) nqemapramenTa 3apy0exkHoro oopa-
30BaHusi MuHucrtepcTBa oopazoanus TP, omy0nuKoBaBIIETO KHUTY
«Octposa mupa (Sulh Adaciklar1)» o 3apy0eKHBIX TypeIKHX IIIKO-
Jax, OTMeYaJ, 4YTO JaHHbIH oaX0/ OBl Hanbosee yCIeurHbIM Ipo-
ektoM TP Bo BHemHel monutuke. A. AlTad yTBepK1a, 4TO TaKOU
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MOJIXO/l pacUIUpsieT BIUSHUE TYpEeUKoro s3bika U X XI BEeK MOXKET
crath BekoM TP.
Janusiii moaxos co3aasancs 000co0IeHHO OT rocyaapcTa. Ou-
HaHCOBas miardopMa i JaHHOTO MPOEKTa CO3/1aBajach MpeAnpH-
HUMaTeIsIMH (OM3HECMEeHaMH), KOTOPBIC JKEJIaIn PaCITUPCHUS BITH-
saust TP Ha MexayHapoJgHOW apeHe, UCTIOoNb3ys phlYaru MOJUTHKH
MATKOHU critbl. Typenkuii On3HeC CMOTPUT He Ha KPATKOCPOYHYIO Mep-
CIIEKTHBY, @ UMEET JIOJITOCPOYHBIE PACTYyIIHE TJIaHbl 3aKPETHUTHCS B
rocynapctBax EBpomnbl, bimxnero Boctoka, LlenTpanbHoil A3uu,
Adpuke u 1p. perioHoB. Taxol moaxo/ cTan onopoil s pacuupe-
HUs cBoero BiusiHus y [lapTum cipaBe/uinBoCTy 1 pa3ButHs. JlanHas
maptus sBusgercs npassiiei ¢ 2002 roma. [IpencraBureneir JaHHON
MapTUM Ha3bIBAIOT «UCIAMCKUMU MPOTECTAaHTAMMU», IIOCKOJIBbKY IIPH
BceX OM3HEC LEeNSX MMEIOT CYIIECTBEHHBIH 9KOHOMHYECKHI POCT,
MpeACTaBUTEIN JAHHOW KaTeropuu UMEIOT BBICOKHE PEIUTHO3HbIE
LIEHHOCTH, BRIpAXKAIOIIHECS B OEPEKITHBOCTH, OIarOTBOPUTEITHHOCTH
U K YB2XCHHIO pa3BHBaTh HAyKy M 0OpazoBanue. [JaHHbIN OAXO] CO-
BMeIan B ceOe JIBe sIpKO BEIpayKeHHBIE 4epThl: 1. BBITh KOHCEpBaTHB-
HBIM K UCIITAMCKHM TPJIAIUSAM U TYPElKOH KyabType; 2. Heooxonmumo
0CBaMBaTh JIy4ILIHE MUPOBBIE 00Pa30BATEIbHBIE 10CTHKEHHS, YTOOBI
YCHEIIHO KOHKYPUPOBAaTh C 3aaAHBIMU CTpaHaAMH.
O6pazoBaresibHast 1ITEIBHOCTD B TAKHUX ILIKOJIAX OCYIIECTBIISETCS
Ha aHTIIMHCKOM s13b1ke. Ho 00sI3aTeNieH K M3yUeHUIO TYPEIIKHMA S3BIK U
rOCY/apCTBEHHBIE SI3bIKM HA TEPPUTOPUH CTPAH, B KOTOPBIX PacIoio-
JKCHBI TaHHBIE TITKOJIBI.
Br10op si3bIka nipenoiaBanus (AaHITMMCKUAN) B TAKUX HIKOJAX OBLT
BBIOpaH HE CITy4aifHO:
1. AHDIUICKUI S3BIK UMEET CTaTyC MEXKTyHAPOIHOTO, UTO CO3IAII0
MIPUBJIEKATEIBLHOCTH OOYUYEHHUS B JAHHBIX LIKOJIAX.

2. Typeuxuii 136k He ObUT BBEACH KaK S3BIK MPETONaBaHUs, T.K.
€ro CTaTyc HIKE€ aHITIMICKOro U He MOT 3aMHTEPECOBaTh IIUPO-
KH€ Macchl, HO B IaHHBIX IIKOJAaX W3yYEHHE TYPEIKOTO S3bIKa
SIBIISIETCSL 00SI3aTENIbHBIM, YTO CO3/IAET MATKYIO KCIIAHCHIO IS
pacnpocTpaHeHHs TypelKor KyJIbTyphl Ha IPYTHE HAPOJIBL.
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Ha ceronusmamuil 1eHp 0XBaT TAaKUMHU HIKOJIAMH UMEETCS B OKO-
1o copoka rocynapcts Adpuku (DeneparusHas PecryOnmka Hure-
pust, Apabckast Pecriyonuka Eruner, Pecnyonuka Kenns, O0benuHéH-
Has Pecriyonuka Tanzanus, Pecnyonuka Cenerain, Pecriyonuka ["ana,
IOAP, Pecnybnuka Cynan, Jlemokpatudeckas Pecmy6mmka Konro,
HAP, Pecniybnuka Manarackap, Pecnyonuka Kamepyn, PecnyOnmka
Yan u np.). JlaHHBIE IIKOJBI MOIYYarOT HE TOJIBKO IIOMOLIb B BHIE
(uHAHCOB OT OM3HEC-ANIUT, HO U UMEIOT MOJIUTHYCCKYIO MOIJIEPIKKY
pnacrerd TP. beiBmmit npesunent TP nuuno B . Hatipoou (Pecmy6mu-
ka Kenust) orkpeiBan iuneit (Isik Lisesi). A B mapte 2010 . um ObiH
nocerieHs! mkojbl B Pecryonuke Konro u Pecniyonuke Kamepyn. lan-
HOE BIUSHUE 00yCIIaBIMBACTCS TEM, UTO pyKoBoaACTBO TP cumtaert, 4ro
JTAaHHBIN MTOJXO0J] 3aKJIaJbIBAET BO3MOKHOCTh Pa3BUBATh MATKYIO JKC-
MIAHCHIO uepe3 00pa30BaHUE, a BHITYCKHUKU AAHHBIX ILIKOJ CMOTYT
OBITH «110camu 100poit Bonu» TP B rocynapcrBax Adpuku. Janubiii
00pazoBaTenbHbII OAX0A 00€CIIeUII TO, YTO B HACTOALIEE BPEMsI He-
CKOJIbKO 10-KOB THICSY 00y4aroTCsl B TypEIKHX MIKOJIax B cTpaHax Ad-
PHUKaHCKOrO KOHTHHEHTa. OOpa3oBarenbHas AeATEIIbHOCTh B JAHHBIX
y4eOHBIX YUPEXKJACHUAX OCYIIECTBISETCS Ha TUITATHON OCHOBE, YTO Jie-
JIaeT ero JOCTYIHBIM TOJIBKO JJISl ONIPENIETICHHBIX CJI0€B HACEIEHNUs, HO
TP Taxke pazpabarbIiBacT U BBOAWT OIPENCICHHBIA HA00Op TPAHTOB U
JBIOT JJ1s1 TAJJAHTIIMBBIX 00YYaIOIINXCS U3 CEMEN C HEBBICOKHUM YPOB-
HEM J0X0/10B [5].

Pacmiupenue nmonutuku MArko cunsl B TP uepes cucremy
LIKOJIBbHOTO 00pa30BaHUs HE SABISETCS CIMHCTBEHHBIM, TaK B aBTY-
cte 2012 r. Ha 3acenannu Bpiciiero copeTa 1o HayKe ¥ TEXHOJIOTUSAM
(BTYK) Pemxen T. Dpnoran cka3zan, uto cucrema BIIO HyxmaeTcs
B PECTPYKTYPHU3AIUH C [ETbI0 TOBBIIIEHNS HHTEPEca MOJIOAOTO T0-
KoyieHus K Typenkoit cucteme BI1O. Takum oOpa3om, rocynapcTBo
HaIpPsIMYIO PELIMIO Pa3BUBATh U MOJAEPHU3UPOBATH 00pa30BaTEIb-
Hyto cucremy BIIO TP. T'ocynapctso ¢ 2012 r. mosHOCTBIO TIEpecMO-
TPEJIO NOPSJOK 3a4MCIICHUE B By3bl, YTO OTMeUasoch rmaBoil CoBeTa
no BIIO TP I'exxana Yeruncaits. TP ngemaer Bce BO3MOXHOE AJd
pacmmpeHus cBoero BiMsSHUsA depe3 cucremy BIIO, co3paBas mo-
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3UTUBHBIA 00pa3 oOpa3oBaTeIbHON CUCTEMBI. JlaHHbBIC TTOIXO/bI B
0oJbIIeH CTENEHN HAPaBIEHBI HA MOJHSATHE ABTOPUTETA CUCTEMBI
BIIO TP, ocobenno B OpiBmnx ctpanax CCCP ¢ TIOpKOSI3BIYHBIM
HaceneHueM. st JaHHBIX Henei ObIT0 3aKII0YEHO MEXKIIPABUTEb-
CTBEHHOE COIVIAIICHUE C TIOPKCKUMU roCyJapcTBaMU Ha OCHOBAHUHU
3akoHa Ne 21467 u co3ganue ATeHTCTBA M0 TIOPKCKOMY COTPYIHH-
yectBy 1 pazputuio (TIKA). JlaHHBII MTOAX0/ MPUBEI K TOMY, YTO
OpTaHU30BaHHbIE TPYMIBI 00YUYAIOMNXCS U3 TIOPKOSI3BIYHBIX TOCY-
napcts ctpadn CHI' mpucTynmnm k oOpa3oBarebHOU AeATebHO-
CTH IO BBIJICJICHHBIM KBOTaM W OIUIaTaM, CBA3aHHBIM C HYXIaMU
Ha oOyuenue [6]. OueHnb aeranbHO Obla oxapakTepuzoana TIKA
3aMmectuTesieM npeMbep Munuctpa TP rocnonunom Hyman Kypryii-
mynr: «TUKA sBrisieTcss nepBUYHBIM MHCTPYMEHTOM IPEBEHTHUB-
HO BHEIIHEH MOJUTUKH HAIIEro NPaBUTENbCTBA. CTPOS COTPYIHU-
YECTBO C TYPELKUMH OOIIECTBEHHBIMU U HENPABUTEIbCTBEHHBIMH
OpraHu3anusMU B OCYLIECTBJIECHUU IIPOCKTOB B IPYTUX CTpaHax,
Typuus nepenaetT HHCTUTYLHOHAJIbHBIE MOIITHOCTH CTpaHaM-Tap-
THepam». OCHOBHBIMU MpoeKTaMH, xapaktepuszyrouumu TIKA B
MTOJIUTHUKE MATKON CHJIBI, MOKHO BBIJIETIUTH paclIMpeHue BIUSHUE
TP uepe3 oOpazoBaHue, KyJIbTYpY U CIIOPT, YTO HHTETPUPYET TIOP-
KOSI3BIYHBIC CTPaHBI B 00IIee KyJIbTypHOE MPOCTPAHCTBO. TOIBKO
B 2013 1. ocHOBHYyI0O momortib B pamkax TIKA (82,1%), BeiieiieH-
Hyto Pecnyonuke Kazaxcran, HampaBuian Ha chepy oOpa3oBaHUs,
36,83% Ha cdepy oOpazoBaHus ObLIO 3aTpadeHO Juisi Kuprusckoi
Pecny6nuku, 60see 55% npumnuiocs Ha cdepy odpa3osanus B Typ-
kMeHucTaHe. Menee 1% Ha pa3BuTHE 00pa30BaHKE MPUILIOCH OT
TIKA na pa3sutre oOpa3oBanus B Pecryonuke Y30ekucran [§]. B
JIAHHOM CITFICKE HEeT yIOMUHaHUs 00 A3epOaiikanckoil PecmyOmu-
Ke 110 IPUYMHE TOTO0, YTO B IIEJIOM PYKOBOACTBO 3TOTI0 FOCY1apCTBa
CaMBIM TECHBIM 00pa3oM CBSI3aHO C MOJEPHHU3AIUEH CHCTEMBI 00-
pazoBanus no obpasy u nogobuto TP, sBnsisich ee cTpaTernuecKkum
napTHEpPOM U coro3HUKOM. Biusuue TP Ha TIOPKOA3BIUHBIE TOCY-
napctBa O0biBiero CCCP yepe3 cucremy 00pa3oBaHMs MOKHO OT-
METHUTh TEM, YTO MHOTHE U3 HUX OTKA3aJINCh WM OTKaXYTCs B Kpa-
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TKOCpOUHOI nepcriektuBe (B Pecniybnuke Kazaxcran odunuanbHo ¢
2017 r. craproBai nepexon, Ha JIaTHHCKY10 rpaduKy, KOTOPBIA A0J-
eH ObITh 3aBepiieH B 2025 1.) oT andaBUTOB Ha OCHOBE KUPHJILITH-
bl — 3T0 AzepbOaiimxanckas Pecnybnuka, PecniyOnuka Y30ekucran,
Typxmenuctan u Pecrryonuka Kazaxcran. Takum oOpa3oM, MOKHO
MPEeANOoNI0KNUTh, Kakoe BIMsHUE oka3biBaeT TP Ha rocynapcTsa, ue-
I10JIb3YS MOJIUTUKY MSTKOW CHJIBL.

C mo3unuu UccieIoBaHus UIC0I0T0-00pa3oBaTeIbHON JTOTUCTHKH
(MOJI) xoTenoch ObI OTMETUTH, YTO TyPEIKAN MUCATENb, 0T, COIIH-
oror 3ust ['exanei (1876—-1925) ormeuan, yTo HaIUO 0OBETUHSIOT HE
TOJIBKO 3THHUYECKAsI CXOKECTh, reorpadus NpoKUBAHHUS U TOJIUTHYE-
CKH€ B3IJISIIIBI, a TIIAaBHBIM 00pa3oM CHCTEMa TOCyIapCTBEHHOTO 00pa-
30BaHus, SI3BIK, PENIUTUS U KyJIbTypa. B ero paborax ormeyanocs, 4to
HEO0XOOMMO IroCyIapCTBY PUHATH Psil 3aKOHOB, IIPOBECTH PEPOPMBI
C LETbIO CO3IaHus €IMHON 00pa30BaTeIbHON CHCTEMBI, YTOOBI YKpe-
IMUTH HAIIMOHAIBHOE TOCYNapCTBO [9], a peauruio HeoOXOAMMO OTIe-
JUTH OT 00pa30BaHMs, C/IeiaB ero cBerckuM. Kak ormedana npodec-
cop Cyna Kunn, obpa3oBarenpHas cuctema TP He nmena npu3HakoB
PAcHCTCKOTO XapakTepa 1 He ObliIa UPPEACHTHBIM (HallpaBJieHa MPOTHB
OTIpEIEeNICHHBIX ATHUYECKUX Tpynm). Takum oOpazom, cucrema odpa-
3oBanus TP BeIicTpamBanach Ha OOBEAMHECHHE , YKa3bIBas Ha IEJIOCT-
HOCTh HallUM M HEJEIUMOCTh rocyaapcrsa. HaruonanbHbIi noaxon
rOCYAapCTBEHHOM IOJIUTHUKH A€M MONBITKY O0bEJUHUTD FOCYAAPCTBO
Y HaIlPaBUTh YesioBeueckuil nmoteHuuan TP mis noctuxkenus ooieHa-
LMOHAJIBHBIX LIEJIEH.

OTtmeuast B IPOBEACHHOM HaMH MCCIIEZIOBAaHUH HJIEH JTaullM3Ma, Ha
KOTOPBIX OCHOBEIBAITUCH pedopmbl M. Kemairst, Mmopepanzarus TP Toro
BpeMeHH Oblla HanpaBieHa Ha TO, YTOOBI CO3/IaTh aHAJIOTMYHYO0 00pa-
30BaTeNbHYIO CUCTEMY KakK B TrocyjapcTBax 3anaza [2].

Taxkum 00pa3oM, pacCMOTPEB UCTOPUIECCKHUMA ITyTh Pa3BUTHS 00-
pazoBaTenbHbli cucteMbl TP, MO)KHO OTMETHUTB, YTO HBIHEIIHHE T10-
surun TP B MexIyHapomHO-00pa30BaTeIbHBIX PEHTHHTAX obecte-
YeHBI COBPEMEHHBIMH pehOpMaMH U MCTOPUUYECKUM HACIEAHEM.
[lepuon pazsutus or OcMaHCKONH UMIIEPHH A0 HBIHEIIHETO rocyaap-
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cTBa C(pOPMHPOBAJ y COBPEMEHHBIX MEIar0TOB ONPEICIICHHYIO TTe/ja-
TOTHYECKYI0 MbICIb. TakuM oO6pa3om, TP ObuT B3aT BceoOmIuii Kype
Ha BXOXJICHUE B MOJUTHUYECKOE, HAyYHOE U 00pazoBareiIbHOEe TPo-
CTpaHCcTBO EBponeiickux rocyapcTs, ¢ paCIIMPEHUEM BIUSHUS CBOE-
TO IPUCYTCTBHS Y€Pe3 MOTUTUKY MATKON CHIIBI KAK B TEOPKOS3BIYHBIX
rocyaapcTBax, Tak ¥ B JPyrMX perHOHaX MHUpa. JTO BbIpakaeTcs B
Tpex acmnekrax: 1. TP umeer opunuanbHelil cTaTyc KaHAUAATa HA
Berymiienue B EC; 2. TP B3sa Kypce Ha MPaKTHYECKYIO peann3aluio
pedopm B pamkax bomoHckoro npouecca ¢ 1esblo ObITh KOHKYPEH-
TOCIIOCOOHBIM C eBpomneickuMu rocynapctsamu; 3. TP pacmmpser
cBoe 00pa30BaTeNIbHOE IPUCYTCTBHE BO MHOTUX PETHOHAX MUPA KaK
C TOCyIapCTBaMM, OIU3KUMHU T10 KyJIbTYPE, PEJIUTHH, A3BIKY, NCTOPUN
U T.JA., TaK U CO3JaeT YCJIOBUS JUIs pAa3BUTHUS MHTEpEca K TypEeLKOH
00pa30BaTeNIbHON CUCTEME, S3bIKY U KYJIbType Uepe3 OTKPBITHE HO-
BBIX 00pa30BaTENbHBIX YUPEKACHUHN 110 BCEMY MUDY.

Hcmonp3yss METOLOIOTHIO CTPATErNYECKOTO YIIPABIEHUS WHTEN-
JIEKTyaJbHBIM KallUTaloM, OCHOBAaHHOHM Ha MJE0JIOT0-00pa3oBaTellb-
HOM JIOTMCTHKE, XOTEJIOCh Obl OTMETUTH TOT (aKT, YTO PE3yIbTaThI,
MIOJTy4YEHHBIE B XOJI€ TIPOBEJICHHOTO HUCCIIEIOBAHMS, SBISIOTCS O3HA-
KOMUTENBHBIMH, Ul OoJiee ITyOOKOr0 HAyYHOT'O MCCIICAOBAHMS He-
00X0MMO UMETH OoJiee eTajbHbIe JaHHBIE 110 BCEM rocyaapcTBaM
OOH, no3BossitolLIMe MOJOMTH K UCCIEA0BAHUIO CUCTEMHO C IIEJIBI0
c(hopMHpOBATh KAYECTBEHHO HOBBII MOIXOJ B OLICHKE YCHEIIHOCTH
00pazoBaTeNbHOMN MOJIMTHKH B OTIEJILHO B3SITHIX TOCYAapCTBAX B MEXK-
JYHapOJHO-CPaBHUTEIHLHOM aCIIEKTe.

PaccmarpuBas METOZOJIOTHIO CTPATETHYECKOTO YIIPABJICHNU WH-
TEJUICKTYaJbHBIM KalluTajIoM, 0a3upyromuMcs Ha HAe0JI0ro-oopa-
30BaTeNbHON JIOTHCTUKE B MEKYHApPOAHO-CPAaBHUTEIILHOM aCIeKTe,
XOTeNoCh Obl 0OPAaTUTHCS K MOHSATHHHOMY ammapary ¢ Lelbio 1aTbh
Hay4HOE ONPEICIICHUE: 3TO TEOPETUKO-IIPAKTHYECKOE HAIIPABICHHAE
B ME€Jaroruyeckoil Hayke, BBIPAXKEHHOE B BHJI€ KBATUMETPHUUYECKOTO
QJITOPUTMA, TIO3BOJISIOILETO LeJICHAPABIEHHO OLICHUBATh KaK B TU}-
(epeHnnanbHOM, TaK U MHTETPalibHOM (PopMax KauecTBO peaan3yeMoin
roCy1apCTBEHHO-00pa30BaTeIbHOW MOJIUTUKH MO OTACIBHO B3SITHIM
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TOCYJIapCTBaM B ONpeieICHHbIE BPEMEHHBIE TPOMEKYTKH C XapaKTe-
PUCTHKaMH, OCHOBAHHBIMH Ha MTPUHIIAIIAX UCTHHHOCTH U apTyMEHTH-
POBaHHOCTH.

Jnist olleHKH MHZAEKCa pa3BUTHSL 00pa30BaHMs IO TOCYIApCTBAM H
OTIpEJIeNICHNs] YCIIEITHOCTH 00pa30BaTeIbHON TTOIMTHKH, PEaTn3yeMOon
B TP, MBI mpeaniaraeM UCIOIb30BaTh KBATMMETPHUYECKYIO MOJIEIb, OC-
HOBAHHYIO Ha HJIE0JIOTO-00pa30BaTebHON JOoTHCcTHKE. TakuM obpa-
30M, OTIpe/ieNisisi OCHOBHYIO 3a/1a4y HAIleTO HCCIIeIOBAHHS, XOTEIOCh
OBl OTMETHUTb, YTO PACCMOTPEHHUE YCIEITHOCTH Pealln3yeMoi Tocyaap-
CTBEHHO-00pa3oBarebHOM MOMUTUKH TP B CTPYKTYpHO-CpaBHUTEIbHBIE
OIICHKE C APYTMMH TOCYAapPCTBAMHE ITO3BOJIUT HAM AMITUPUYECKH OTIpe-
JICTTUTh B3aUMOCBSI3b BIMSIHUSI OTIPEJICIICHHBIX ()aKTOPOB HA CTEIICHb
YCIIEITHOCTU 00pa30BaTeIbHON CUCTEMbI B MEXKyHAPOIHOM acIIeKTe.

Pacmipenensis rocynapcTsa 1mo ypoBHIO YCHEIITHOCTH, MBI HCIIONTB30-
BaJIM CTPYKTYPHO-PEHTHHIOBYIO MOZIEIb, OCHOBAaHHYIO Ha H/IEO0JIOTO0-
oOpasoBarensHoi Joructuke (Tadnuma 1, Monens 1, @opmyma 1).

Hcnonk30BaB KBaJTMMETPUUECKYIO MOJICITIh pacyeTa OIIEHKH YPOBHSI
YCIIETHOCTH BEIOPaHHOTO 00pa3oBaTensHOTro Kypca TP B cpaBHUTEH-
HO MEXJIyHapOJHOM acleKkTe u uccienosas Ooiee 40 crpan, coro-
craBuB TypuuIo KaK ¢ BeLyILIMMH 00pa30BaTeIbHbIMU FOCY1apCTBAMU
3amnajia, Tak U co cTpaHaMu AQpUKH, MBI TIOTYYMIH CIEYIONINE pe-
synbrathl (Tabmuma 2).

Mooenw 1.

TlepeBox KAaKOro-1H0O0 Pe3yIbTaTa B 0AJbHYIO CHCTEMY

P 24 P P P’

>
. — > — —

v v v v ]

i i i i E i
b b L, b L, b .

Ilpumeuanue.

P': P—5T0 07tMH 13 10Ka3aTelieil rocyaapeTsa; ' — o00e HCCIIeyeMoe ToCyapeTBo.

F': b — xonn4ecTBo 6aIoB, MOIYYEHHBIX TIOCIIE TECTUPOBAHUS 110 TaOIMLaM JUTs
HCCIIEIyeMOTO rOCYapeTBa; ' — JIt000e UCCIIeayeMOoe rocy1apcTBo.
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Dopmyna 1.
Hnpexc pasputust 00pa3oBaHus
T = Yz -Y min
Y.
max  * min
IHpumeuanus.

X, = Z — TI0 BCEM IOKa3aTelsiM B 0ajuiax 1o Ta6n1/111e 1 HCCHCZ[yeMOﬁ CTpaHbI.

min (¥) u max (¥) — 9To MuUHMMabHOE ¥ MAaKCUMAaJIbHOE 3HaUCHUE IT0Ka3aTelieit
Cpenu BCeX UCCIIeTyeMbIX rocyaapceTs o Tadmmie 1.

Tabruya 2.
Hupexc paspuTust 00pa3soBaTebHOI0 NOTEHIHAJIA
Panr | ['ocymapctso | bammsr — 2010 . Panr | ['ocynapcto | bamner — 2014 1.

1 CHIA 1 1 CHIA 1

2 Slmonust 0,9257 2 Slmonust 0,9034

3 UK 0,8685 3 UK 0,875

4 I'epmanus 0,84 4 I'epmanus 0,8409

5 Uranus 0,8342 5 Uranus 0,8295

6 Opanius 0,8057 6 Kurait 0,8125

7 ABcTtpanus 0,8057 7 Dpannus 0,8068

8 10. Kopes 0,7771 8 10. Kopes 0,7897

9 Kurait 0,7542 9 Typuus 0,75

10 Typuus 0,7142 10 | Ascrpanus 0,7443

B namem uccnenoBanuy nocse NpoBEASHHBIX PACYE€TOB MBI CMOIVIH
orMeTHuTh 10 ydmmx o0pa3oBaTesIbHBIX CUCTEM MHUpa, HAOpaBIIKX ca-
MBI 3HAUMTENBbHBINA KOA()(UIMEHT, paCCYMTaHHBIH 10 METOANKE HIICK-
ca pa3BuTHs 00pa3oBaresbHOro noreHuuana. l'ocygapersa crpan CHI'
MBI HE PACCMaTPUBAIIM IO IPUIUHE TOTO, YTO TOM TeMe Oy/eT MmocBsi-
LIEHO OTAETIBHOE UCCIIEIOBAHUE. B COBOKYITHOCTH K U3JI0KEHHOMY MBI
OTME4aeM TOT (haKT, YTO HEJb3sl B IIOJIHOM MEpe CChUIATHCS Ha IOIy-
YeHHBIC JTaHHBIE. A K pe3ylbTaTaM JaHHOH padoThl HAJO MOAXOIUTD
He OoJee Kak 03HAKOMUTEJIBHO, T.K. Ul 00JIee IIOJIHOIO UCCIIEA0BAHMS
HEOOXOIMMO MMETh pealibHO MOATBEPIKACHHBIC CTAaTUCTUYECKUE eXe-
roJHbIE JaHHbIE 110 BCEM HccienyeMblM rocynapersam OOH, HaunHas
¢ 1980-x romoB mo Hacrosiiee BpeMs. TakuM 00pa3oM, XOTEJIOCh Obl
cliesiaTh aKLEHT, YTO B Halleil padoTe Mbl, IPEXKIE BCEro, aIpoOrpyeM
pabouyro hopMyiTy pacdera OIeHKH TOCYyIapCTBEHHO-00pa30BaTeIbHON
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MOJUTHUKY (OCHOBaHHOM Ha UI€0JI0r0-00pa30BaTe/IbHOM JIOTHCTHKE) MO
WHJIEKCY pa3BUTHsI 00pa30BaHUS B MEXK/TYHAPOTHOM acTeKTe.
[TonBoxst utorn, X0TENOCH OB OTMETUTH TOT (PaKT, UTO CHCTEMA
oOpazoBanusi TP siBisieTcsi AOCTAaTOYHO KOHKYPEHTOCIIOCOOHOM, YTO-
OBl UMETH CYIIECTBEHHBIN BEC, JIJIsl TOTO YTOOBI pa3BUBAThH MOTUTHKY
MArKo# cuisl. 1o pe3ynpraram ncciae10BaHNs Mbl IPUIIIN K BBIBOLLY,
yto TP yXe celiuac umeeT cymecTBeHHOE BIUSHUE HA PECIYOIUKH
obiBiero CCCP ¢ TIOPKOSI3BIYHBIM HACEIEHUEM, a TaKKe pa3BUBACT
CBOE BIMSHHE W Ha JpyTrue peruoHsl Mupa. KanumMmerpudeckas Mo-
JlelTb, OCHOBAHHAs Ha MJICOIOT0-00pa30BaTeIbHOMN JIOTHCTHKE, TIO3BO-
JIWJIa HaM OLIEHUThH CYIIECTBYIOIIHIA 00pa3oBaTenbHbIN moteHuan TP
B CPaBHHUTEIBHO-MEXKTyHAPOIHOM acriekTe. OTMeuas pe3yabTaThl, HaM
XOTEJIOCH OBbI PE3IOMHUPOBATH, YTO 00Pa30BaTEIbHBIN MOTCHIINAI HE SIB-
JISIETCS] OCHOBOITOJNIATAIOIM B TPIMEHEHUH TTOJINTUKU MSTKOW CHITBI.
Wneonoro-odpa3oBareibHas JOTHCTHKA TIO3BOJISIET O0OJIee JACTAIBHO B
WHTETPaJIbHOM (pOpMAaTe OTPENENNTh, SIBISETCS I TOCYAAPCTBO PETHO-
HaJBHBIM WJIM MUPOBBIM JIMJIEPOM TI0 YETHIPEM KOMITOHEHTaM (MHAEKC
OOIIMX XapaKTepUCTHK TOCYapCTBa, MHIIEKC Pa3BUTHS 00pa30BaHMS,
WHJIEKC YKOHOMHYECKOTO Pa3BUTHA, MEKIYHAapOIHbIE MTOKA3aTeln),
MO3BOJIAIOINM PACCUUTATh CTPYKTYPHBIN pPEUTHHT rocynapcTs. Mc-
TIOJTB3YS COBOKYITHYIO MOJIEITb pacyeTa, Mbl OTMEJaeM, 4To U3 48 rocy-
JapcTB, OTOOpaHHBIX AJst uccienoBanusi, TP B mepuoast 2010 u 2014
rofiax JBaX«apl Bonuia B Tom 20, 4TO XapakTepu3yeT TOCyIapcTBO Kak
HMeIolIee BBICOKUI MOTEHIMAN, MTO3BOJIAIOINI pa3BUBaTh CBOE JI0-
MUHHUPOBaHHE HE TOJIHKO B PETHOHE, HO U 3a €T0 MpefiesiaMu, 4To, 0e3-
YCJIOBHO, OTPaKAaeTCsl B IIOJUTUKE MSATKOW CHJIbL, pean3yeMoi uepes
cucTeMy 00pa30BaHUs, KYJIbTYPY, PEIUTHIO U TYpU3M. «MsITKast CHIa
B HACTOAIIEE BPEMs CTAHOBUTCS OCHOBHBIM BHEIIHETIOJIUTHYECKUM
MHCTPYMEHTOM B CHJTy CO3/IaHUS YCJIOBUI, TPU KOTOPBIX FOCYAAPCTBA
CTaHOBATCS B3aMMO33aBHCHMBIMH, & MHOTHE CTPAHBI OTPEICIHIIIN T10-
JIUTUKY MSTKOM CHJIBI KaK MPUOPUTETHBIM BEKTOpP B PEIIEHUH CBOUX
reomomuTHYECKUX 3amaad. Cpenn HUX ocoboe Mecto 3annMaeT TP, B
OTJINYHME OT MHOTUX TrocyaapcTB Typeukas PecrmyOnnka umeer sipko
BBIPQXCHHYIO BHEITHIOI 00pa30BaTeNbHYIO MOMUTHKY. TP sicHO BBI-
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pasuia U OIpeleNnsa CBOU JOJITOCPOUHBIE 3aa4H 110 YIyUIICHHUIO €€
MMUKA Ha MeXayHapogHoi apeHe. [lonmnThka, BKIIIOYaromas pa3By-
THE MPUBJIEKATEIIBHOCTHU, BKIFOUAET LEIbli MHCTPYMEHTAJIBHBIN PsiA;
pacipocTpaHeHHe TypeLKOro s3bIKa, KYIbTYPHI, TYpeluKoil o0paso-
BaTEeJIbHOW CHUCTEMBI, T'YMaHUTAPHOTO COTPYAHHYECTBA, PACIIPOCTpa-
HEHHE UCIIAMCKUX LieHHOCTed. TP pacmupser pacpocTpaHeHue Ty-
PELKOro SA3bIKa JaKe HAa PETHOHBI HE C TIOPKOS3BIYHBIM HACEIICHUEM.
BOoaBMIMHCTBO TYpEeLKUX OpraHU3alii, 3aHUMAIOIUXCS PeaIn3alueil
BHEIIHEH MOJIUTUKH 110 PACIPOCTPAHEHHUIO CBOETO BIMSHUS YEPE3 M10-
JIUTHKY MSITKOW CHJIBI, UMEIOT CTAaTyC HENPaBUTEIbCTBEHHBIX U (YHK-
LIMOHUPYIOT 10 CPEJICTBAM I'pa’kJaHCKON MHULIMATUBEL. Vcrionb3ys cra-
TyC HETPAaBUTENbCTBEHHBIX opranu3aiyii, TP u3beraer pa3myBanus B
CBOH aJpec OOBUHEHUH B AKCIIAHCHU CBOMX JINUHOCTHBIX LIEJICH.

Tabnuya 1.
Hnpexc pasputust 00pa3oBaHus
= g 1 2 3 4 5 6 7 8 9 10 11
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Oxkonuanue mabn. 1.
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B 3akimouenne ormedaeM, yto TP onpeneneHHo ynanock J0CTHYb
BBICOKHX PE3yJIbTaTOB MO CO3/IaHHIO IIEIOCTHOrO 00pasa MpHBJIeKa-
TEJILHOCTH, OXBaTHIBAIOLIECH HE TOJIBKO Chepbl SKOHOMHUKH U KYJIBTYPBI,
HO 1 00pa3oBaHUsl.

! VpoBeHb TpaMOTHOCTH OT OOILEr0 HACETICHHUSI TOCYIapCTBa B IIPOLICHTAX.

2 CoBokymHast [oist 00y4aroruxcs (HadanpHast mkosa (Ha 100 xuteneit)).

3 CoBoKymHAas 107151 00y4aronuxcsi (0CHOBHOE 0011iee 00pa3oBaHue U CpeaHee 00-
miee oopasosanue (Ha 100 xureneit)).

* CoBokymHas foist o0y4aroruxcs (Beiciiee (Ha 100 xureneit)).

5 TorpebieHne alKoroist Ha YLy HACCICHHUSL.

¢ Hanmume rocy1apCTBEHHOM HICONOTUH HIIH PEJTUTHH.

7 YpoBeHb YEI0BEYECKOT0 MOTCHIIMATA.

§ Koi-BO yHHBEPCUTETOB, BXOJISIIHX B pedTHHT TOM-500 K HACEIEHHUIO B MIJLTHOHAX.

° % B MHEPOBOM 00beMe MyOIHKAIIH.

1% B MupoBsix BPHHUOKP.

' % nccnenoBaTeneil 0T MEPOBOTO MOKA3aTelIs.
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PACYET CUHTE3UPYEMOI'O OIITUMAJIBHOTO
N KBASUOIITUMAJIBHOI'O PET'YJISITOPA

Cmpenxoe A.A., Apymionan A.A.

B nacmoswee epems nocmpoena mamemamuuecxas meopus on-
mumanbHo2o ynpaeienus. Ha eé ocnose paspabomanvt cnocooul
NOCMPOEHUs ONMUMATLHBIX 10 OLICMPOOEUCMEUIO CUCTEM U NPO-
Yeoypvl AHATUMUYECKO20 KOHCIPYUPOBAHUSL ONMUMATLHBIX pecy-
JIIMOPO8.

Pewaemyio 6 dannoii pabome 3adauy 6 cospemeHHOU meopuu
VAPAGLEHUsL RPUHSINO HA3bIEAMb 3A0ayell AHATUMUYECKO20 KOHCIP)-
uposanust onmumanvroco pezyisimopa (AKOP).

Lenv — neobxooumo natimu saxon oopammuoti céasu U(X), komopuiil
nepesooum obvekm u3 nawaivnozo cocmoanusn X(0) = X, 6 koneunoe
cocmosinue X(©) = () ¢ HaumMenbuM 3HaueHuem PYHKYUOHAA Kaye-
cmea, 00vA61EHHO020 paHee.

Memoo unu memooonozus npoeedenus padomsl: 8 cmamve uc-
NONb30BATUCH MAMEMAMUYECKIUe MeMOObl U MOOE.

Pesynomamol: B nacmosiwee epems nocmpoena mamemamuye-
CKasi meopus ONMUMaibHo2o ynpaeienus. Ha eé ocnose paspabomanvi
Cnocobbl NOCMPOeHUs ONMUMANILHBIX N0 ObICIPOOEUCMBUI0 CUCTEM
U npoYyedypbl AHATUMUYECKO20 KOHCIPYUPOBAHUS ONMUMATbHBIX Pe-
2YISAMOPO8.

Oobnacmv npumenenusa pe3ynbmamog: nouyyeHHbvle pe3yibmanol
Mo2ym Oblmb UCHOTL30BANBI UHIICEHEPAMU 8 PA3TUYHBIX OMPACTSX NPO-
MBIULTEHHOCTNU NPU NPOEKIMUPOBAHUU ONMUMATLHBIX 1O MOYHOCTNU
ANEKMPONPUBOO0E, NOCMPOEHHBIX HA DA3E BEHMUTLHBIX CUHXPOHHBIX
oguzamenetl nepemMeHHo20 moxa (Pooomul U MAHURYIAMOPbL, NPUBOObL
n00ay u 21a6HOe OBUINCEHUS MEMATLIOPENCYUIUX CIAHKOB, KOOPOUHAM-
Hble YCMpoUcmed, agmomamuyeckie IuHuY no 0opadomie paiuyHIx
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Mamepuanos unu coopke uzoenuil, ynaKogouuvle i neyamHvle Mail-
Hbl, RPUHMEPDL U NIOMMeEPbl, HAMOMOUHbBLE U ICHMORPOMAICHbLE Me-
Xanuzmol).

Knrwouesvie cnosa: onmumanvroe ynpasienue,; bvicmpooeticmeue;
ONMUMATLHBLIL PE2YAMOp.

CALCULATION OF THE SYNTHESIZED OPTIMAL
AND QUASI-OPTIMAL REGULATOR

Strelkov A.A., Arutyunyan A.A.

At the present time, a mathematical theory of optimal control has been
constructed. On its basis, methods for constructing optimal systems for
speed and methods for the analytical design of optimal regulators have
been developed.

The problem solved in this paper in modern control theory is usually
called the task of analytical design of the optimal controller (AKOR).

Purpose. The goal is to find the feedback law U(X), which transfers
the object from the initial state X(0) = X, to the final state X(o) = 0 with
the smallest value of the quality functional announced earlier.

Method or methodology of the work. The article used mathematical
methods and models.

Results. At present, a mathematical theory of optimal control is con-
structed. On its basis, methods for constructing optimal systems for speed
and methods for the analytical design of optimal regulators have been
developed.

Scope of application of the results: the results obtained can be used
by engineers in various industries in the design of optimal precision
electric drives built on the basis of AC synchronous synchronous motors
(robots and manipulators, feed drives and main movements of metal cut-
ting machines, coordinate devices, automatic lines for processing various
materials or assembly of products, packaging and printing machines,
printers and plotters, winding and tape mechanisms).

Keywords: optimal control; speed; optimum regulator.
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Beenenne

B HacTositiee Bpemsi mocTpoeHa MaTreMaTruiecKasl TeOpusi ONTH-
MaJbpHOTO yrpaBineHus. Ha e€ ocHoBe pazpaboTaHbI ClIOCOOBI TOCTPO-
CHUS ONTUMAJIBHBIX 10 OBICTPOJICHCTBHIO CUCTEM U MPOLIEAYPHI aHa-
JUTHYECKOTO KOHCTPYHPOBAHUS ONITUMAIIBHBIX PETYISTOPOB.

Permaemyto B JaHHO# padoTe 3a/1a4y B COBPEMEHHOM TEOPHUH YIIPAB-
JICHUS IPUHSITO HAa3bIBaTh 33/1a49€l aHAITUTUIECKOTO KOHCTPYUPOBAHHUS
ontuMansHOTO perynsaropa (AKOP). 3amaga cTtaBUTCS ClIeHyIOMNUM
o0pa3oM: HEOOXOIMMO HaWTH 3aKOH 00parHOit cBsizu U(X), KoTOphId
HEPEBOMUT OOBEKT U3 HavanbHOro coctosuus X(0) = X B KOHEYHOE
cocrostare X(0) = (0 ¢ HaMMEHBIIUM 3HaYeHHEeM (PyHKI[MOHAIA Kade-
CTBa, OOBSIBIICHHOTO PaHee.

Lesn — HeoOXonuMo HalTH 3aK0H 00paTHO# cBsi3u U(X), KOTOpBIi
HEPEBOIUT OOBEKT M3 HauaabHOro coctosHus X(0) = X B KOHEYHOE
cocrosinre X(o0) = 0 ¢ HaMMEeHbBIINM 3HaueHHeM (YHKIHOHAIA Kade-
CTBa, OOBSIBIIEHHOTO paHee.

MarepuaJjibl 1 METOIbI

Jns cpaBHEHMs] ONTUMaIbHON M KBa3MONTUMAIbHOW CHUCTEM TpU
MOJICTMPOBAHUU PACCMOTPUM pacueT ONTUMAIBHOrO perynaropa. Kpu-
TepHil ONTUMATLHOCTH 10 OBICTPOJCHCTBHIO UMEET BU/I;

J=].1dt—>min (1.1)
X(0)=X,,X(T)->0 (1.2)
|uj (t)|SU].MAX (1.3)

B JaHHOM CJiy4da€ ONTUMAJIbHBIM YIIPABJICHUEM SBJIACTCSA penel‘/'l—
HOC, 4YTO JICTKO MOXHO /JOKa3aThb, UCIOJbL3YS IMPUHIUIT MaKCUMYyMa

[TonTpsiruna:
HX (v ().U0)=2v./, (14)
. OoH | =l
rne vy, (1)= ol 1,...,n — CONPSKEHHBIC KOOPAMHATEI.
X

[IepenuuiemM npuHUOUII MAaKCUMyMa U3 yCIoBHs MakcumyMa Ilon-
TpSTHHA U BBEJICHHBIX OTPaHUYCHUMN:
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n m m n
H(X () (1)U ()=He+Y v, | D bu, (t)|=H, +Z[Zwibij}j(1.5)
i=1 Jj=1 =1 \Ui=l
Kak BuIHO, raMHUIIBTOHHAH JIMHEHHBIM 00pa30M 3aBUCHT OT yIPaB-
JISTIOIIMX BO3/ICHCTBHIA. B CBsI3M ¢ 3TUM jJaHHast PyHKIMS OyAeT npu-
HUMAaTh MAaKCUMaJbHbIC 3HAYCHUS IPU TPAHUYHBIX 3HaUeHUsIX U, .
Takum 00pa3oMm, ONTUMANIBHOE YIPABIEHUE UMEET BUL

u; (t)= —U ,yuuxSign Zwi (t).bl.j (1.6)
i=1
Brenem QyHKIHMIO ONITUMATLHOTO MTEPEKITIOUCHIS PETYIsITOpa:
v (x,%,,..,X,)=0 (1.7)

CnenosarenbHo, v>0,ecmu U> U ;v<0,ecmu U< U _ .

a() = 055+ 1
q(x) = -O,S-xz =1
5(x) = Oj»l2 -1
w(x) = 054 — 1
4(x) = 055

2(x) = =05 x:

AP
@
()
%) 0

X1

Rt
4
o

-10 -3 ] 3 10
x

X2
Puc. 1.1. ®a3oBble TPaeKTOPUHU IBHIKCHHS
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[Mony4nm QyHKIHIO yrIpaBIeHUS:

U(X)=U,,sign[v(X)] (1.8)
Wrak, HCXOMHBIN 00BEKT YIIPaBICHHUS:

1
= Ex% +C,ipu U, = 1,
(1.9)

1
X, = —zxzz + C,npu U,,, = —1,

CemeiicTBo (a3oBbix KpuBbIX ¢ kodpdumuentamu C =1, 0 u -1
MOKa3aHo Ha pucyHke 1.1.

[lo ycnoBuio 3a/1a41 MBI TOJDKHBI TIOMACTh B HA4alI0 KOOPMHAT, Clie-
JIOBaTENIbHO MBI JJOJDKHBI IBUTaThC 110 (ha3oBbIM Tpaektopusim C = 0. s
00BEKTa yIpaBIEHHs BTOPOTO TOPsiAKa (DYyHKITHS TepeKITIOYeHNs OTHCHI-
Baetcs KpuBoii L (puc. 1.1), koropas momydaercs 00beAMHEHHEM KPUBBIX
¢ C=0, nexamux or X, mist U=-U__ wcnpaBaor x, msa U=U_ .

kY

Um

X
X2
Puc. 1.2. dyHKuns nepexaroyeHus

B cootBeTcTBHH C YpaBHCHUAMU MOXKHO aHAJIUTUYCCKU OIMNCaTh L:
v(xq,x;) =x1 +0,5x,|x,] =0 (1.10)
U(x) = Upaxsign(xy + 0,5%,[x5]) (1.11)
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ITepexomHbIil MPOIIECC CHCTEMBI C ONTUMATIBHBIM MO OBICTPOACH-
CTBUIO PETYIIITOPOM PUMET BHJI, M300paKEHHBIN Ha pucyHKe 1.3:
4

()

%2

~__

i1
Puc. 1.3. J/IBrxeHHE CUCTEMBI YIIPABICHHS 32 CUETA HEHYJIEBBIX HaYaJIbHBIX
YCIJIOBUH C MCIOJIB30BAHUEM ONTHUMAIBHOTO PErysTopa

Pacuer kBa3MONTHMAIBHOTO PETYIATOpA
OYHKIMOHAIBHOE ypaBHEHHE beilsiMana uMeeT BUA:

oS . oS
-—=min< F (X,U,t)+| —
ot vuea oX

ToacTaBss B JAHHOE yPaBHEHHE JaHHbIE POSKTHPYEMOil CHCTe-
MBI, TOJTyYHM ypaBHEHHE BessiMana B 4aCTHOM BHJIE [UTS HaIlCH CH-

CTCMBI:

j O (X,U,1) (1.12)

2 T
_a_S:min &4_”.”24_(2_;} (AX+BM) (113)

ot U | l+ax;

N3 paBencrna:

2 T
0 &12-‘1-}".142 +(6SJ (AX+Bu)
1+oux; oX

=0(1.14
™ (1.14)
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Havaem u(?):

B(asy
t)=——| — .
| u(r) 2r(6Xj (1.15)
Nnin:
1(0S
t)=——| — 1.16
u(t) 2r[8x2j (1.16)
CrnemoBaTeabHO:
1 oS
X)=sat | ——.— 1.17
u( ) f(tcllﬂ[ 2r 6x2] ( )

IToncraBum BeIpakeHUE UB ypaBHEeHHE bemimana:

2 2 r
1 oS oS 1 oS
Y el +(—j AX+B| —. 2 ||=0 (1.18)
I+ox, 2r ox, oX 2r ox,
VrpocuB JaHHOE ypaBHEHHE, TOTY9UM:
ax; 1 | Os Os-x, 0s-X,
— st — | ==+
l+ox; 4-r\ox, ox, ox,
IToxcTaBum naHHOE BhIpaxkeHHe 11 GpyHKIuK bennmaHna B BeIpa-
xernne (*) u npuBenem momoOHbIe criaraeMble. Jlanee mpupaBHIeM K

HYJIE0 K03 (PHUIIMEHTHI PU OIMHAKOBBIX cTerneHsX. [logcTaBum B Haii-

. 1 0Os
JCHHBIN 3aK0H ynpasieHus U (t) =0 . THIOJIMHOM S(X), allpoK-
‘T OX
2
cumupyomui pyHkunio bemmvana.

=0 (1.19)

Pe3yabTarbl U 00CyKIeHUE
CpaBHEHHE MTOTyYEHHBIX PETYISTOPOB Oy/IeM POBOAMTE 110 3 KpHU-
TEPUSM: 3HAUCHUS UHTETPATIbHOTO KPUTEPHUS, HAIMYUE WU OTCYTCTBUE
nepeperyupoBaHus (MepBbIi U BTOPOH BHIOPOC OIIMOKH) U BpeMs
TIEPEXOTHOTO Tporiecca. MoenupoBanue 00erX CUCTEM YIIPaBICHHS
MIPOU3BOIUIIOCH TIPU OJMHAKOBBIX HAYAIHHBIX YCIOBUSIX, PABHBIX
x1(0) = 2 epao
{ (1.20)
x,(0) =0
st mpoBepKU TOYHOCTH MOCTPOCHUS 3aJaHHBIX CUCTEM, MOXKHO
HCIOJIb30BATH CIEIYIOIINNA METOJI: UHTETPaJbHbIN KPUTEPU KaueCcTBa
CHUHTE3UPYEMOU CHCTEMBI JIOJDKCH OBITh PaBEH 3HAYCHHIO (DYHKIIUU
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bennmana IIpy TEX K€ HaYaJIbHBIX YCJIOBHAX, IIPU KOTOPBIX MTPOBOAN-

70Ch MOL[CJIHpOBaHI/IC
o 99xx;%(t) 5 .

= J, Trooz T XU (t)dt » min (1.21)

BLIpa)KeHI/IC st u(t) [ KBa3HONTUMAIIEHOTO PETYIATOpA BBIIIIS-

JUT CJICIYFOIIUM 00pa3oM:

4
3.75
3.5
3.2§

ol
2.75
2.5
2.25
2
1.75
1.5
1.25
1

0.75

|
—
I oV
U

|
[\
Q) U U U )
SR —————
~-

Za
o 05 1 15 2 25 3 35 4 45 5

Zl1j 0

3aKkJIroueHue
MoxHO cenarh BBIBOA, YTO KBa3WONTHMAJbHAS CHCTEMa Jydlle

BCEro MPUONMKACTCS K ONTUMANILHON Npu 3HadueHun ¢=10 u r =0.1.

[Ipu »TOM 3HaueHNM OTPabOTKAa BXOJHOTO BO3ICHCTBUS KBa3UOIITH-
MaJIbHBIM PETYIATOPOM MPAKTHUECKU TOBTOPSET OTPAOOTKY BXOAHOTO
BO3EHCTBUAONTUMAIBHBIM 110 TOUHOCTH PETYISITOPOM, & pacconiaco-
BaHHUE MEXKY 3HaYeHNeMPYHKIIMHU bemana 1 MHTerpaibHbIM KpUTe-

PUCM CPAaBHUTCIIBHO HEBCIIUKO.
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