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HNHpopMallMOHHO-KOMMYHHKAIMOHHbIC H XUMHYECKHE TEXHOJIO0T MU
SURVEY OF ADAPTIVE LEARNING MODELS

SH.JOMARTOVA, A.ALDIEV
(Al-Farabi Kazakh National University, Almaty, Kazakhstan,
jomartova@mail.ru)

Annotation. The article provides an overview of adaptive learning models. For each model,
the structure and the representation methods of educational content are described. An analysis
of the strong and weak features of the presented adaptive models is discussed. The main lack is
the absence of a predefined structure of the adaptive content. This essentially restricts automatic
checking of the didactic completeness of the adaptive content. In the conclusion of the paper,
we presented an outline of a new adaptive model, which includes the facilities of describing the
didactic structure of adaptive content.

Keywords: adaptive, the model of adaptive e-learning, adaptive content, didactic structure.

BEWMIMAEJITII OKBITY MOAEJBAEPIHE IIOJTY
1. JZJKOMAPTOBA, A AJI/IMEB
(Kazak ynrTeIK yHEBepcuTeTi. On-Dapadu, Anmarel, Kazakcran,
jomartova@mail.ru )

Anaarna. Makanana aJanTHBTI OKBITY MOJACIBICPIHE MIONY JKAaCANBIHBI. Op MOJECTH YIIiH
O11iM Oepy Ma3MYHBIH YCHIHYIBIH KYPBUIBIMBI MEH 9JIiCTEp1 CHITAaTTaFaH. ¥ CHIHBIIFAH aalTUBTI
MOJISJIBJICP/IIH KYIITI KOHE OJICI3 KaKTaphl TaJKpUIaHABI. Herisri kemmrimiri — OeiimaenreH
Ma3MYHHBIH aJIbIH-aJIa aHBIKTaJFaH KYPBUIBIMBIHBIH O0JIMaybl. byt skayan OepeTiH Ma3MyHHBIH
JTMTAKTHKAJIBIK TOJBIKTBIFBIH aBTOMATTBI TYPAE TEKCEpYyIli auTapibIKTai mekTeiai. MakaaaHbiH
COHBIHJA 013 aJanTHBTI Ma3MYHHBIH JHJIAKTUKAIBIK KYPBUIBIMBIH CHUIATTAy KypalJapbiH
KaMTHUTBIH )KaHa aJJalITHBTI MOJICIb/IIH ICKU31H YCHIH/IBIK.

Tyiinai ce3mep: amanTUBTI, aganTHBTI AJIEKTPOHIBI OKBITY MOJCII, aJalTUBTI Ma3MYH,
JTTAKTHKAIIBIK KYPBUIBIM.

OB30P AJIAIITUBHBIX MOJEJIEM OBYYEHUS

. JZKOMAPTOBA, A. AJIIUEB
(Kazaxckuii HalmoHanbHbIM yHUBEpcUTeT UM. Anb-Dapadu, Anmarsel, Kazaxcran,
jomartova@mail.ru

AnHoranusi. B crartee npencrasien 0030p mojeneil amantuBHoro odyudenus. s xaxmoun
MO/JIEJIN OTIMCAHA CTPYKTYpa U METObI IIPECTaBIIEHUs 00pa30BaTeIbHOro KoHTeHTa. O0Cyxnaercs
aHAJIM3 CWJIBHBIX M CJIA0BIX CTOPOH IIPEJACTABJICHHBIX aJaNTHUBHBIX Mojened. OCHOBHBIM
HEJ0CTATKOM SIBJISIETCSI OTCYTCTBHUE MPEAONPEACICHHON CTPYKTYPhI aJaiTUBHOTO KOHTEHTA. JTO
CYILIECTBEHHO OrPAaHUYMBAECT aBTOMATHYECKYIO MPOBEPKY JAUIAKTHUECKON MOJHOTHI a/IallTUBHOTO
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KOHTEHTA. B 3aKI1I04eHNH CTaTh MBI IPEICTABUIIM HAOPOCOK HOBOH a/IalTUBHOM MOJIEIH, KOTOPast
BKJIIOYAET B c€0sI CPEICTBA ONMUCAHMS TUIAKTUUYECKOM CTPYKTYphI aJalTUBHOTO KOHTEHTA.
KiroueBble ci10Ba: aJaliTUBHBINA, MOJIENb aTAlITUBHOTO 3JIEKTPOHHOTO 00yUeHHUsI, alallTUBHBIH

KOHTCHT, JUAKTHUYCCKAsA CTPYKTypa.

Introduction.This article is an overview
of e-learning models and standards. In this
review, we have focused on high-level models
that to some extent reflect the concept of
adaptive e-learning. Adaptive e-learning |2,
3] is today an actively developing area in the
field of education, which is understood as a
set of psychological, didactic, and pedagogical
methods that take into account the behavior
and state of a person in the learning process,
based on knowledge engineering methods. The
foundations for adaptive e-learning were laid
in the middle of the 20th century. In 1960, N.
Crowder proposed an algorithm for branched
programmed learning [4]. The main difference
of this approach is the introduction of individual
paths for the passage of educational material.
The path for each student is determined by the
program itself in the learning process, based
on the students’ responses. The next stage
in the development of adaptive e-learning
is associated with the use of hypertext and
multimedia technologies [5—7], which, in fact,
have become the basic technological platform
of educational content. This, firstly, made it
possible to use not only text information, but
also graphics, audio, and video information as
educational objects. Secondly, it gave impetus
to the development of a large number of
different approaches to branched programmed
learning.

Today there are a large number of e-learning
standards and models. The main standard in
the field of e-learning is the SCORM standard
[1], which combines a number of models that
contain requirements for the software structure
of the e-learning environment, specifications
of application programming interfaces, and

descriptions of data structures. The SCORM
standard allows for interoperability of different
LMS and the ability to transfer and reuse
educational objects. Along with this, there are
high-level e-learning models that describe the
structure of educational content and the rules
for providing educational objects to the student.
Among them, a number of models stand out, in
which the greatest attention is paid to the issues
of customizing learning (adaptive models).
This article provides an overview of the four
most interesting models of this class from our
point of view.

The article is organized as follows. Section 1
describes the KFS (Knowledge Flow Structure)
model based on the concept of knowledge flow.
Section 2 is devoted to the consideration of
the DCM (Dynamic content model) model,
which uses a concept map to organize and
represent knowledge. Section 3 discusses
the CDCGM (Competency-driven content
generation model) model, which assumes
that all educational material available to the
developer of an e-learning course is stored
in the form of educational objects associated
with a competency bank. In conclusion, we
summarize the conclusions we made based on
the results of the review and outline the features
of a new e-learning model that provides
means for describing the didactic structure of
educational objects.

1. Model KFS. The KFS (Knowledge Flow
Structure) model [8, 9] is based on the concept
of knowledge flow. In the KFS model, the basic
elements are the educational I-block, during
the study of which the student must form some
target knowledge B. To study the I-block,
one may need input knowledge Ai (see Fig.
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1). These can be the results of studying other
l-blocks of this course, knowledge from other
courses, or in general from another area (basic
knowledge of the course).

B

Fig. 1. Educational 1-block of the
KFS-model training course

Knowledge links can exist between
I-blocks, which indicates that the information
presented in one I-block of the course is used in
another 1-block. These connections are called
Knowledge Flow in an e-learning course.
The meaningful interpretation of blocks of
educational material is completely determined
by the developer of the course, clearly indicating
which blocks it consists of.

The course scheme is a directed graph, the
nodes of which are educational 1-blocks, and
the arcs of communication for transferring
knowledge from block to block. Obviously,
several entries can lead to the course, and the
result of the last I-block is also the result of
the entire course. The resulting graph must
be connected and not have cycles. That is,
directly or indirectly, all educational material is
connected and works for a common result. The
possible paths from the initial to the final block
represent the possible options for studying the
course, called the flowchart of the course.

Each block can end with a test of the output
knowledge. Moreover, the developer can
set the knowledge check when entering the
block. To assess knowledge, different methods

can be used, one of which is given in [10].
In this way, the curriculum is endowed with
points of control at which learning branching
occurs. Two types of branching conditions
for the course study flowchart are introduced.
Output control conditions R — conditions that
implement the process of repeated learning
(restudy). Conditions for entrance control U —
conditions that do not allow a student to study
a new l-block if he does not have the necessary
knowledge.

Course design begins with one block, for
which itis necessary to write down its inputs and
outputs — the knowledge and skills developed
in this course. Then there are several stages
of detailing. Each stage of detailing creates a
new layer in the presentation of the training
material. At any stage, the course graph can be
automatically decomposed into a tier-parallel
one, on the basis of which possible ways of
studying the course can be set. An example of
detailing the course flowchart is shown in Fig.
2

0 layer

Aﬁ\
()+{B
A'ﬁ’/

A 1’:\
A, ‘ﬁl””"‘@—
-

oy

1 layer

IROREE

2 tier

o)

Fig. 2. An example of detailing the course
flowchart in the KFS model

The KFS model allows you to develop a
training course of any level of complexity,
barking it in stages, and gradually complicating
the course. The use of the KFS model makes it
possible to solve the problems of the formation
and study of educational material, as well as
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the problems of monitoring and analysis of the
educational process in general and individual
students in particular.

With this model of the course, the student can
independently study the course, moving from
section to section, in accordance with the paths
laid by the teacher. A student always knows
where he is, how he got there, can view his
results, and choose a further path. At the same
time, in the course, the teacher can provide for
the repeated study of certain sections, both in
the case of an unsatisfactory assessment from
the point of view of the teacher and in the
event that the student himself is dissatisfied
with his result. Since the learning time is built
into the model, this process can be controlled
automatically.

To solve the problem of monitoring and
analysis, it is enough to have a copy of the
course structure for each student, on which the
process of its study isrecorded. By appropriately
processing each student’s course instances, it

is always possible to conduct an exhaustive
analysis of the course study in different aspects.

An electronic training course in the KFS
model has a rather complex structure due
to the presence of a large number of nodes,
connections between them, as well as entry and
exit conditions, which significantly limits the
possibility of transferring part of the educational
material from one course to another.

2. DCM model. The DCM (Dynamic
Content Model) model [11-13] is based on a
widely used tool for organizing and representing
knowledge — the Concept Map [14]. A concept
map is a cyclic graph, the nodes of which are
the concepts, and the arcs are the connections
between the concepts. Each node of the graph
is marked with a word or phrase. An example
of a concept map is shown in Fig. 3. A concept
map is a convenient tool for representing the
structure of knowledge, but it does not allow
reflection of the learning process in dynamics.
DCM makes up for this deficiency.

Central

A
ﬁ;.rmmctry { .'i}'l!l!ll'l!ﬂ]’}'
%, -

: Axial
|
L /

i~ # _—
] Reflection ] Shaft

i W
Rotational |
symmeiry |

s s e

" 4

sliding ‘
symmetry

Fig. 3. Map of concepts “Symmetry in geometry”
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In the DCM model, knowledge is presented
in the form of Content Units, which in turn
consist of two types of components: Learning
Resources and Evaluations. Educational
resources, textbooks, Internet resources,
links to articles in Wikipedia, etc. can appear.
Tests, assignments, etc. can be used as control
activities. Ideologically, training modules
correspond to individual concepts in the concept
map. Three types of cards are formed from
training modules: knowledge card, learning
card, and student card. All of these maps have
the structure of a directed graph.

T, : Symmetry
[R.: book ] [E, 1 test }

The knowledge map contains all available
learning modules from a specific subject
area. Arcs in the knowledge map display
dependencies with the semantics “must
know”, which determine the order of studying
the educational material. In fig. 4 shows a
simplified example of a knowledge map from
the field of geometry. Ti marks denote topics
corresponding to a particular concept, Ri
denotes educational resources, and Ei denotes
control activities.

T, : reflection

[ R,: book | [lé..- test |

il

[R,: url

) (e

[Riwiki | [Evtask |

[

T, : Shift
[R.: book ] [HL: test }

Ltask ]

[Rz: url

} [E_.: task ]

[

T, : sliding
symmeltry

A

[R:: wiki ] [Ez:msk ]

[ 1:bouk} [E.:tcst ]

Fig 4. Knowledge Map

A Learning Map is built on the basis of a
knowledge map and serves as the basis for the
formation of a specific e-learning course. When
transforming a knowledge map into a learning
map, the teacher can perform the following
actions:

—remove individual components of training
modules or entire modules;

— introduce dependencies “should know”
between individual components inside the
training module and between components of
different training modules.

Fig. 5 shows an example of a learning map
obtained on the basis of the knowledge map
shown in Fig. 4. In this example, learning
map T4 has been omitted from the learning
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map, control event E2 and learning resource
R1 have been removed in module T3, a link
between modules T3 and T2 has been added,
and dependencies have been introduced
between the components of module T1. The
DCM model assumes that if no explicit “must-
know” dependencies are established between

module, then they can be studied in any order.
If there are no obvious dependencies between
the control event and the educational resources
of the module, then this means that in order to
perform the corresponding control event, it is
necessary to study all the educational resources
available in the module.

educational resources within a learning
T, : Symmetry /’_ T, : reflection
[R,: book E, : test ] [R.: book] [ E, : test ]
[ R.: url E. :task] = [ R,: url ] [Eg :task]
[ R.: wiki E, : task ]

\___—

T; : Shift

The Student Map is used to monitor the
learning process of a particular student,
providing mechanisms for assessment and
feedback from the learner. The student map
contains the same elements as the learning map,
however, instead of the “must-know” links, it
sets the links between the components of all
training modules, which determine the order
of mastering the educational material, which
does not contradict the “must-know” links in
the corresponding learning map. ... This should
result in a connected acyclic graph. Note that
the control activities in the student’s card do not
contain questions and tasks, but the student’s
actual answers. In fig. 6 shows an example of
a student map obtained from the learning map
shown in Fig. 5.

Fig. 5. Learning Map

The knowledge map contains all the existing
educational material in a specific subject area;
when forming the learning map, the teacher
must select from the knowledge map only those
training modules that are provided by the course
program. At the same time, he must ensure the
fulfillment of the following two conditions:
when deleting a redundant training module,
all modules affecting it must be deleted, with
the exception of those provided by the course
program and all influencing them; all training
modules studied in previous courses must be
removed. The knowledge network structure
underlying the DCM model makes this process
difficult for the teacher, as removing modules
can break the connectivity of the graph
representing the learning map.
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[R, : bﬂnk]n E, : test ]
Hi—
3‘[ R.: url ] [Ez : task]

E)

T, : Shift

Fig.6. Map of student

3. CDCGM model. The CDCGM model
(Competency-Based Content Creation Model)
[15, 16] assumes that all educational material
available to the developer of the future course is
explored in the form of LO (Learning Objects)
educational objects, used with a competency
bank. An educational object can appear in
self-learning material in different ways to
identify signs. Competence is a specification
of knowledge, skills, and abilities (KAS) [17],
which should be trained as a result of studying
educational objects. Entry and exit qualifications
are allowed in CDCGM models. Entry skills
are widespread in the learner’s profile and take
on the ZUNs the learner is proficient in before
learning e-learning. Output skills take on the
learning objectives and include the ZUNs that
the learner acquires as a result of studying this
course. The CDCGM model allows, according
to a given input and output set of competencies,
to automatically select educational objects and
their direction in the form of a tree structure
selected for the students. On fig. 7 shows the
general concept of the CDCGM model.

The selection of educational objects is based
on the analysis of the student’s profile, learning
objectives, and LO metadata. Competencies
in the CDCGM model are described by the
use of RCD models (Reusable Competency
Definition), described in [18]. With each
educational acquisition, skills are acquired,
the prerequisites obtained, and the results
of studying LO. Thus, a competency that is
required to study an LO may be a precondition
for studying another LO. Each LO is assigned
a block of metadata LO (Metadata) or MD for
short, a range of qualification references (see
Fig. 8).

LO metadata is described according to
the LOM (Learning Object Metadata) model
described in[19, 20]. To describe a qualification
reference, the “Classification” element and its
“Target” and “Taxon Path” attributes are used
to define preconditions and research results,
respectively. Each LO can have multiple
“Classification” descriptions associated with
more than one precondition definition and more
than one learning outcome definition.

1

2
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learner profile carning objectives
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Fig. 7. The concept of the CDCGM model

The learner profile and learning objectives
are inputs to the knowledge gap analysis
process. This step searches the repository
of educational objects that fill in the gaps
between the student’s current profile and
the learning objectives. Thus, the result of
this stage is an unordered set of educational
objects that fill in the gaps between the
current knowledge of the student and the
expected learning outcomes.

At the next stage, the resulting set is ordered
in such a way that the basic LO are presented
to the student first. The authors consider the LO
ordering problem from the point of view of the
classical constraint satisfaction problem [21,
22]. In this case, the solution space includes
all possible ways of ordering LO and has size
n!, where n is the number of LO selected in
the previous step. We are only interested in

those orderings that satisfy all the restrictions
imposed by the LO metadata containing
pointers to related competencies. To find such
a solution, the authors use the particle swarm
optimization (PSO) method [23, 24].

Fig. 8. Connecting modules through
competence
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Thus, the CDCGM model makes it possible to
automatically personalize an e-learning course,
depending on the student’s competencies. As
a disadvantage of this approach, one can point
out that the problem of content ordering in
some cases may not have a solution. Another
problem is that with an increase in the number
of educational objects, the number of possible
permutations increases significantly, which
leads to a significant complication of finding a
solution.

Conclusion. To date, a fairly large number
of high-level adaptive e-learning models have
been developed. Among them, several models
stand out, in which the greatest attention is
paid to the issues of customization of training.
This class includes the models presented in
this review. All the considered models have
one common drawback: they do not provide
for the division of the educational object into
didactic units of predetermined types. This
significantly limits the possibility of automatic
verification of the adaptive content for didactic

completeness. In addition, the lack of predefined
types of didactic units prevents the automatic
selection and transfer to another course of parts
of the educational material related to the same
didactic type. In [23, 24], the authors of this
review proposed a prototype of a new adaptive
e-learning model, in which each educational
object should include six didactic components
of the following types: theoretical description
of the concept; an example illustrating certain
distinctive features of the concept; exercise for
independent performance; test; presentation
slide; bibliographic link.

Each component has its own didactic
possibilities. The model allows for the
possibility of expanding the set of standard
didactic ways of presenting educational
material, taking into account the specifics of
each specific specialty or field of study. The
development and implementation of such
models in the practice of adaptive e-learning
is an urgent task, the solution of which should
lead to the creation of an appropriate standard.
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AUTOMATION OF DECISION MAKING IN THE FACE
OF UNCERTAINTY

SH.JOMARTOVA, A.TOKTASSYN
(Faculty of Information Technology Al-Farabi Kazakh National University Almaty,
Kazakhstan, jomartova@mail.ru)

Abstract — In this paper, we propose methods for solving applied problems of decision-
making in the case of uncertainty for the information security system in accordance with modern
requirements using various sources and literature analysis on the theory of fuzzy sets. A model
for choosing an alternative under conditions of uncertainty is shown. This paper also analyzes the
model for choosing the optimal decision-making option under conditions of uncertainty.

Keywords — decision making; information security system; fuzzy sets; uncertainty; optimal
solution; choice of alternatives; fuzzy modeling.

ABTOMATU3ALIUA NPUHATHUS PEHIEHUHA B YCJOBUAX
N3-3A HEOITPEAEJIEHHOCTH

HILJKOMAPTOBA, A.TOKTACBIH
(DakynbreT HHGOPMAIMOHHBIX TEXHOIOTHH Ka3aXxcKoro HalmoOHAIBHOTO
yHHBepcHuTeTa nMeHu Anb-Dapadbu, Anmarel, Kazaxcran, jomartova@mail.ru)

AHHoTanuss — B naHHON pabore mnpemararoTcsi METONbl pEIIeHHs MPUKIaJHBbIX 3a]ad
NPUHATUS PEIICHUI B YCIIOBHSIX HEONMPEACICHHOCTH JUIS CHUCTEMBI 3allUThl MH(pOpManuu B
COOTBETCTBUH C COBPEMEHHBIMH TPEOOBAHHMSIMH C WCIIOJIb30BAaHHEM Pa3IMYHBIX UCTOYHHKOB U
aHaJIM3a JIUTeparypbl IO TEOPUM HEUETKUX MHOXkecTB. [lokazana Moaenb BbIOOpa anbTepHATUBbI
B YCJIOBUSIX HEONIPEJEIEHHOCTH. B paboTe Taxke aHaIu3upyeTCsl MOZAEIb BbIOOpa ONTUMAJIbHOTO
BapHaHTa MIPUHSATHS PEIICHUS B YCIOBUSAX HEONPEAEIEHHOCTH.

KiroueBble cj10Ba—IPUHATHE PEIICHUI; CHCTEMA 3alIUThl THPOPMAIH; HEYSTKIE MHOYKECTBA,
HeolpeAeNeHHOCTh; ONTHMaIbHOE PELlIEHUE; BBIOOP albTEPHATUB; HEUETKOE MOJICIIMPOBAHHUE.

FKATTAWJIAPIA IIEIIIM KABBLTIAYIBI ABTOMATTAHJBIPY
BEJTICI3IIKKE BANJIAHBICTBI

. JTZKOMAPTOBA, A. TOKTACBIH
(On-dapabdbu ateiHIaFel Kazak YITTHIK YHUBEPCUTETIHIH AKIApaTTHIK TEXHOIOTHSLIIAP
¢dakynwreri, Anmater, Kazakcran, jomartova@mail.ru )

Angarna. by skyMbicTa 013 opTYpITi JEpEeKKO3ACp/Al KOHE aHBIK €MeC JKUBIHIAP TCOPHSICHI
OOWBIHINIA JIEOMETTEepl TaIJayabl TaianaHa OTBIPHIN, Ka3ipri 3aMaHFBI TajamnTapra COHKec
aKIapaTThIK KAyINCI3IiK XKYyHec YIiH OeNTici3IiK KaF/1aibIH/1a MIeTiM KaObLIIay/IbIH KO TaHOAITbI
MOCeJIeNIepiH IMIenry OMiCTepiH YChIHAMBI3. benrici3mik jkarmaibiHaa Oamama TaHmay YIIricl
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KopceTUIreH. bysl )KyMbICTa COHBIMEH Karap Oenrici3lik »KarJadblHIa MIeHrM KaObUIIayIbIH

OHTANJIBI HYCKACBIH TaH/Aay MOJIENI TalaHa Ibl.

Tyiiinai ce3nep — memnrimM KaObUIAAYy; aKMapaTTHIK KAyINCI3miK )KYyiecl; aHbIK eMec KUbIHAAP;
Oenrici3iK; OHTAWIIBI MIeNIiM; OalaMaIap/bl TAHAAY; aHBIK €MEC MOJICIBCY.

Introduction. Decision-making is the
basis of any management. Decision theory is
a rapidly developing science. The tasks she
is engaged in are generated by the practice of
managerial decisions at various levels — from
a separate division or small enterprise to states
and international organizations [1-4].

The problems of decision-making, which
in broad terms can be considered as problems
of analysis of complex systems, occupy an
increasing place in modern science

All the processes of functioning of a modern
industrial enterprise, from product design to
its sale, are closely interrelated and require
clear centralized management. The main
decisions made at the level of the head of the
enterprise cannot be implemented without
a developed information infrastructure. The
quality of management information support
is one of the important factors determining
the effectiveness of management decisions.
The lack of a well-coordinated management
information support system leads to the
probabilistic nature of management decisions,
duplication in information collection, loss of
necessary information and, as a result, to low
management efficiency.

The basic principle of building a project
management system is that any kind of
information and uncertainty (stochastic,
linguistic, interval) in a project management
system should be presented in a fuzzy plural
form, since the theory of fuzzy sets allows
adequately describing and processing various
types of uncertainties [5-12].

The methodology of optimization of
information security systems is understood
as the development of a theory linking their

structure, logical organization, methods and
means of activity in order to form the function
of selecting and selecting a subset of the best
strategies. The effectiveness of information
protection systems is the effectiveness of its use
as an active means in the operation of ensuring
the confidentiality of processing, storing and
transmitting information [13-15].

Methods. Estimates of the parameters of the
information security system in conditions of a
high degree of uncertainty of its functioning
conditions should be calculated using not one
mathematical model, but a consistent family
of models adaptively constructed from one
another and, thus, continuously improved
based on the optimal choice of source data.
When synthesizing optimal protection systems,
the following two provisions should be the
starting points:

— selection of a mathematically productive
optimality criterion 1in accordance with
the architecture of the security system
and information processing technology in
information systems;

— a clear mathematical formulation of
the problem, taking into account all a priori
information and allowing it to be solved in
accordance with the accepted criterion.

By the effectiveness of information pro-
tection systems, we will understand the
effectiveness of its use as an active means in
the operation of ensuring the confidentiality
of processing, storing and transmitting
information. Under the methodology of
optimizing information security systems, we
will understand the development of a theory
linking their structure, logical organization,
methods and means of activity in order to form
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the function of selecting and selecting a subset
of the best strategies. The optimal solution will
be considered to be the one that best satisfies the
conditions of the problem under consideration
under the expected conditions. The optimality
of the solution is achieved through the most
rational allocation of resources spent on solving
the protection problem.

The theory of fuzzy sets has once again
confirmed one truth known to all researchers:
the formal apparatus used in its potential
capabilities and accuracy should be adequate to
the semantic content and accuracy of the source
data. Mathematical statistics and probability
theory use experimental data with strictly
defined accuracy and reliability.

LetX={x} —beauniversal set,i.e.acomplete
set covering the entire problem domain. Fuzzy
set A € X represents a pair {(x,ou’(x))}, where
x € X and p*: X—[0,1] — the membership
function, which is some subjective measure of
the correspondence of an element to a fuzzy
set u* (x) it can take values from zero, which
denotes absolute non-membership, to one,
which, on the contrary, indicates the absolute
membership of element x to the fuzzy set A.

Ifa fuzzy set A is defined on a finite universal
set X = {x, x,, ..., X}, then it is convenient to
denote it as follows:

A A A Ay,
A=H0  pE) L O =Z?=1“ (?cl) (1)

X1 X2 Xn Xi

Probability of occurrence of the i-th threat
P it is determined statistically and corres-

ponds to the relative frequency of'its occurrence

__B _ 7
Pienr =g 5= B, (2)

where B, —is the frequency of occurrence of the
i-th threat. Damage caused by the i-th threat
Ag, it can be determined in absolute units:

economic losses, time costs, the amount of
information destroyed.

The degree of danger can be determined
by expert means under the assumption that all
threats to the information system constitute a
complete group of events:

0<Aq;<1; ¥ Aq =1 3)

RESULTS. The choice of the optimal
Information security system will be based
on a multi-purpose approach using the fuzzy
mathematics method. These studies were
considered by example. The composition of
key indicators is characterized by a rather large
variety.

The above indicators do not exhaust
all their diversity. In each specific case, the
composition of the indicators is determined by
an expert evaluator independently. The fuzzy
mathematics method allows solving practical
problems of multi-criteria optimization with
any number of optimality criteria.

Let us illustrate by a practical example the
sequence of calculations using the multicriteria
method of fuzzy mathematics. Let’s assume that
six variants of the SPI are obtained. Let’s set a
goal to choose the optimal SPI. Let’s determine
the composition of the criteria (parameters) that
the best version of the system should satisfy.
We have only six of them. As you can see,
the task of choosing the optimal SPI is multi-
criteria. Let’s imagine this problem in the form
of a hierarchy. Figure 1 shows the scheme of the
problem of choosing an effective Information
security system in case of uncertainty according
to the specified criteria.
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Figure 1. Scheme of the information security system according
to the criteria

Let the set D ={d.d,..., d} the set of
information security system, among which we
choose the optimal system according to six
criteria.

Denote by  4; = {uf(dy)/dy; puf'(dz)/dz;

o {d)/dn), E=16 fuzzy set,  where
uf'(dy) € [0,1] — evaluation of the information
security system variant by criterion 4, which
characterizes the degree of compliance of
the information security system with the
requirement of a certain criterion A4,,.
According to the theory of fuzzy sets, the
best variant of the information security system
will be calculated by the following formula:
§=4N4,N...N4, 4)
For numerical calculation, we will have to
find the minimum value among the membership
functions, i.e.

p5(@) = pinut(@), j=Tn O

Then the information security system having
the highest value of the membership function
will be the option that optimally satisfies all six
criteria.

These calculations are suitable for the case
when the criteria are of equal importance.
For the case when the criteria are of different
importance, it will be necessary to rank them.
Let a, > 0 (the more important the criterion,
the greater o) be the weighting factor of the
criterion.Then we will rewrite equation (4) in
the following form:

S=A7'NAZN..NA"

(6)

where @ 20,i=16 XL;«=1_ Further, the
optimal option is found as well as in the case of
equal importance of criteria.

_____________________________________________________________________________________|
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In our example, first we find the membership
functions p#(d;) i=16 j=1n. . We will use
the construction of the membership function
based on paired comparisons. This method is
based on the processing of an evaluation matrix
containing expert opinions on the relative
belonging of elements to the set or the degree
of severity of the criterion being evaluated. For
three information security system, we have
calculated the following membership functions

A = {0;9/d1; 0,7/d,; 0,8/d3},
A, ={0,8/d;; 0,9/d,; 0,6/ds},
A3 =1{0,7/dy; 0,8/d;; 0,9/ds},
A, ={0,8/d;; 0,6/d;; 0;7/d3}.
As ={0,6/dy; 0,5/d;; 0,7/ds},
Ag =1{0,4/dy; 0,3/d;,; 0,5/ds}.

From formula (5) we find p® (dj), equal
respectively {0,4d; 0,3/(d,; 0,5d,)}. If our
criteria are of equal importance, then the third
SPI will be optimal according to experts.

Let’s make calculations for the case when
the criteria are of different importance. We
again offered experts to assess their importance.
They have already compared the criteria
themselves in pairs so that the ranks of each
criterion can be determined. Table 1 shows the
results of these calculations. Let’s define the
criteria: 1 — Reliability in any situation; 2 — The
probability of achieving a result not lower than
the required level; 3 — Resistance to various
threats; 4 — Unavailability to a third-party user;
5 — Usefulness and suitability for the user; 6 —
Ensuring a guaranteed level.

TABLE 1.

Matrix B of pairwise comparison of information security system evaluation criteria

criteria 1 2 3 4 5 6
1 1 Vs 1/5 1/3 2 6
2 4 1 1/3 3 4 8
3 5 3 1 4 5 9
4 3 1/3 Vs 1 3 7
5 Yo Ya 1/5 1/3 1 6
6 1/6 1/8 1/9 1/7 1/6 1
Total 13,667 5,208 2,094 8,809 15,167 37

Based on the actual data provided, we will
consider the actual indicators for the matrix.
Dividing the elements of each column by the
sum of the elements of this column, (1/13,
667=0.0732) we get a normal matrix

Let’s determine the values of the priority
vector obtained from normal columns (0.5485
/ 6=0.091) by dividing the sum of rows by the
number of criteria:

Multiplying the pairwise comparison matrix
by the resulting priority vector, we get a new

vector. Dividing the sum of the values of these
new vectors by the number of the component,
criterion n, we find the maximum eigenvalue
A .- The closer A_ isto n, the more effective

the result will be.
The sum of a number of new vectors — 39,9.

39,9
}\max = T = 6,6501
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Compatibility Index (S7)

Apax =N 6,6501 — 6
S] = =
n—1 5

= 0,13

Compatibility ratio (SS)

In order to determine o, > 0 we had to find
the eigenvector by solving the equation
Bw=A_ w
TABLE 2 shows the results of the
calculation, a, > 0 is represented in the column
vector of normal priorities.

_ S _ 013 )
= Mep o 12a 0,1049 (10.49%)
TABLE 2.
Obtaining the normal priority vector
the sum of the normal
rows of the priority New vector

Criteria matrix vector
Reliability in any situation 0,5485 0,091 6,4787
The probability of gchmvmg the result is not 14642 0.244 7.0392
lower than the required level
Resistance to various threats 2,4464 0,408 6,9311
Unavailability to a third-party user 0,9033 0,151 6,7910
Usefulness and suitability for the user 0,4940 0,082 6,3795
Ensuring a guaranteed level 0,1435 0,024 6,2812

Then applying formula (6) we get

Ay 0091 = {0:90’091/‘11; 0,70'091/‘12; 0:80’091/113} = {0,990/(11; 0,968/d;; 0.979/d3},

A, ={0,8%24/d, ; 0,9%%*/d,; 0,6%**/d;} = {0,947 /d, ; 0,975/d;; 0,883/ds},

A8 = ((,70408 /. . 0,80408 /4, . 0,99408 /4.} = {0,865/d, ; 0,913/d,; 0,958/ds},

A% ={0,8°151/d, 5 0,6%151 /d,; 0,795 /d,} = {0,967 /d, ; 0,926/d,; 0,947/ds},

A%082 = {0,6982 /4, ; 0,5°082 /4, 0,782 /d,} = {0,959/d, ; 0,945/d,; 0,971/ds},

A% ={0,4%924/d, ; 0,392 /d, ; 0,5%°24/d,} = {0,978/d,; 0,972/d,; 0,983/d;}.

From formula (5) we find p® (d), equal
respectively to {0,865d,; 0,913/d ; 0,883/d,)}.
In this case, the second information security
system will be optimal according to experts.

DISCUSSION. As a result of the
development, requirements and recom-
mendations were formulated for the rational

organization of the SPI structure, decomposed
by levels of control and management. This
will allow for further research in conditions of
minimized dimensionality of the description of
the system. The conclusion of the study can be
said that the development of methodological
foundations, methods and means of solving
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incorrectly set tasks in conditions of uncertainty
has been done.

In modern regulatory documents on
information security, a classification approach
is used, as is known. Much more constructive
are probabilistic methods that have found
wide application in the practice of security in
other applied fields. In accordance with these
methods, the levels of security guarantees
of the SPI are transformed into confidence
probabilities of the corresponding estimates
of indicators. To solve this problem, we can
recommend a theory of statistical solutions
that allows us to find optimal levels of security
guarantees.

CONCLUSION. The information security
system requires an integrated approach.
Together with organizational and legal
measures, it is necessary to use technical ones.
In the future, software will be developed for
the information security system in accordance
with the constructed mathematical model for
automating decision-making in conditions
of uncertainty. The model constructed above
with the help of fuzzy sets for an information
security system allows us to determine the
most effective system using various possible
weighting factors and make decisions in
conditions of uncertainty.
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IIpousBoacTBeHHBbIE M 00padaThIBaIOLIME OTPACIH

VIIK 641.562

MOJEJIUPOBAHUE U OITUMHU3ALUA TEXHOJTOTMYECKOI'O
IMPOLHECCA CYIIKH BUHOT'PAJIA
'M.T. FOcynos, ’K.O. /lonaeB
("AHAMKAHCKUI MAITUHOCTPOUTEIBHBIA HHCTUTYT, “TallIKeHTCKUI XMMHUKO-
TEXHOJIOTHYECKHUI MHCTUTYT, PecniyOnuka Y30ekucran, Yusupovo6@mail.ru)

Annoramusi. [locTpoeHbl MareMaTH4YeCKHE OIMCAaHUS TMPOIEcca CYIIKM BHUHOTpPaga C
ucnoib3oBanueM NK-KOHBEKTHBHOTO TETUIONIOABOA HA YPOBHE B3aUMOJCHCTBYS (a3 u paboueit
KaMepm, Ha OCHOBEC KOTOpBIX, C yLIeTOM peaJH)HI)IX TCIIOIIOABOAAIINX ITOTOKOB, HpeIlCTaBJISIIOHIYIO
co00#1 0000IIIEHHYI0 MAaTEeMaTHYECKYI0 MOJIEIb TMHAMUKH UCCIICyEMOTO MpoIiecca.

KiaroueBbie cioBa. Bunorpan, cymka, (u3uueckas MOJAETb, MaTeMaTWdecKas MOJICIb,
aJIFOpI/ITM, OIITUMMU3ALIMA, KpI/ITepI/II/I, XI/IMI/I‘-IGCKI/Iﬁ COCTaB.

MODELING AND OPTIMIZATION OF TECHNOLOGICAL
THE PROCESS OF DRYING GRAPES
M. Yusupov, ’K.Dodaev
("Andijan Machine-Building Institute, *Tashkent chemical-tecnological
institute, Tashkent, Republic of Uzbekistan, Yusupov66(@mail.ru)

Abstract. Mathematical descriptions of the process of drying grapes using IR convective heat
supply at the level of interaction between phases and the working chamber are constructed, on the
basis of which, taking into account real heat supply flows, it is a generalized mathematical model
of the dynamics of the process under study.

Keywords: Grapes, drying, physical model, mathematical model, algorithm, optimization,
criteria, chemical composition.

MOJIEJIBJIEY )KOHE OHTANJIAHJIBIPY "KY3IMII
KEITIPY ITPOLECI
M. T. FOcynos, ’K. O. [lonaes
("OHaiKaH MalIMHA jKacay UHCTUTYTHIL, 2 TAllIKeHT XMMUS-TEXHOIOT USUTBIK
WuctutyTel, ©30ekcTan Pecyonmukacer), Yusupov66@mail.ru)

Angarna. JXy3imai Kenrtipy mpoueciHiH MaTeMaTHKaJIbIK CHUIlaTTaMalapbl ¢asaiap MeH
KYMBIC KAMEPACBIHBIH ©3apa dpekerTecy aeHreifinge IR KOHBEKTHBTI KBUTY KETET1H KOJI1aHa
OTBIPBLIIIT JXacallaabl, COHBIH Heri3in{e 3epTTeJ'IeTiH npouecc ITMHAMHUKACBIHBIH JKaJIIblJIAHFaH
MaTEMaTHUKAJIbIK MOIICJIi 0O0JILIIT TaOBLIATBIH HAKTbhl JKXbLIY arblHAAPbIH C€CKCPC OTBIPHIII
JKacayassl.
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Tyitinai ce3nep: XKyzim, kentipy, pu3nKamblKk MOAEIb, MaTeMAaTHKAJIBIK MOJAETb, alrOPUTM,

OHTAWJIaHIBIPY, OJIILIEMIEDP, XUMUSIIBIK KYPaM.

AKTyaJbHOCTB. B Hacrosmee Bpems B
MHUpE BEAYTCsl HAyUHbIE UCCIIE0BAHNUS 110 PU-
MEHEHHIO COBPEMEHHBIX TEXHOJIOTUI 1 000py-
JIOBAHHUS /17151 IPOU3BOACTBA CYLIEHHBIX JI0JI0B
U OBOILLIEH, B TOM 4YHCJI€ Kau€CTBEHHO BBICY-
LIEHHOTO BHMHOTpaja, 00raroro BUTaMHUHAMH,
MHUKpPO— M MaKpO3JIEMEHTAMHU, C MAKCUMaJIbHO
COXpaHEHHBIM HaTypajbHBIM COCTAaBOM, BMe-
CTE€ C TE€M C YJIy4YLICHHBIMHU MOTPEOUTEIIbCKHU-
MM CBOMCTBAaMH, C IIOBBIIICHHOM MUIIEBOI 0€3-
OIACHOCTBIO ¥ OMOJIOTMYECKOH LIEHHOCTHIO.

Henbo wnccaenoBaHuii COBEPIICHCTBOBA-
HUE Ipoliecca CyUIKM BHMHOIpaja Ha OCHOBE
NK-KOHBEKTUBHON yCTaHOBKH.

O0beKTHI U MeTobI HccaegoBaHus. O0b-
€KTaMU HCCJIEI0BaHMs  SBISIOTCS BUHOIPA,
NK-KOHBEKTHBHAs yCTAHOBKA CYIIIKU C KOMOH-
HUPOBAaHHOM Iepenadou sHepruu. Meromom
WCCIICIOBaHMS SBIISIOTCS (PU3UUECKOE U MaTe-
MaTH4Y€CKOE MOAEINPOBAHUE.

Pesyabrarel m ux obcy:xaenune. Iloctpo-
€Hbl MaTeMaTU4YEeCKUE ONMCAHMs Ipoliecca
CYILIKH BUHOIpaja ¢ ucnosb3oBanueM MK-kon-
BEKTUBHOI'O TEIIJIONO/1BO/Ia HA YPOBHE B3aUMO-
neiictBust (a3 u paboyeil kKamepbl, HA OCHOBE
KOTOPBIX, C YYETOM pEAJIbHbIX TEIIONOABO/S-
IIMX TTOTOKOB, MPEACTABIAIONIYI0 c000i1 0600-
LICHHYIO MaTeéMaTHYECKYI0 MOJENb JUHAMMUKI
uccaeayemoro npouecca [1,4].

[IpoBeneHbl YNCIIEHHBIE SKCIIEPUMEHTHI 110
BBISIBJICHUIO BIUSHUSI KOHCTPYKTUBHBIX U TEX-
HOJIOTHUYECKUX IapaMeTpoB Ha 3(h(HEeKTUBHOCTh
IpoLecca CyuKyd BUHOTpaja ¢ UCIOJIb30BaHU-
eM MK-KOHBEKTHBHOIO TEIUIONOABO/IA 3a CUET
yBeIUYEHUs K03 QHIlMeHTa BIarooTaayu npu
npeaBapuTeNnbHON KpaTkoBpeMeHHon MK-006-
pabotke [2,3, 5-9].

XapakTep pacnpeneyneHusl BIaKHOCTH 110
CJIOSIM M3JIENINS OKa3bIBA€T 3HAYUTEIbHOE BIIU-
SIHU€ Ha CKOPOCTb CYIIKM BUHOrpajaa. B nan-

HOM ClJly4ae MacCOOOMEHHBIH Mpolecc OcCy-
IIECTBIISETCA IYTEM BIIArONEpPEeHOCa BHYTPHU
marepuaina [10-14].

Jlns mosy4yeHHs: MaTeMaTUYeCKOM MOJenu
CIeNaHbl CIEAYIOUINe JONMYIIEHUS: IPU CYIIKe
BUHOTPAJia ero reoMeTpuieckas popma npuHs-
Ta 3a MIapoOOpa3HyI0 M 3aBHUCHUMOCTbH JIHaMe-
Tpa OT CpeIHEH BIAKHOCTU OMNMCAHA JIMHEH-
HBIM YPaBHEHHEM CJIEIyIOIIETO BUa:

- (D
d=d, +(d, _dk)*u

X; — X,

Jlnst Hapy>)kHOW 000JI0YKH IIapooOpa3HOro
oOpasia (KOXKHIIbl) UMEEM:

dmx (2)
d’C - Qex ertx
de, 1
dt - m (Qex Q@bzx)
rac.
_2nD(x, — x;) (3)
Q@x - L_L
d, d,
sttx = B *4TCR2 *(xK _xp) (4)
4nR’ Hap 4nR’ anymp
m=V*p=( - )¥p(5)
3 3
0—0
P=pP+ (P, =P (6)

Q

H K
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[Tomyueno, cinenyroliee BbIpaXeHHUE:

dx, 1 210 i N awnmiaf.
I (T (6~ x )- B *4nR” * (y, xp) (7)

* I
3 3 VP4

Maremarudeckoe onucanue nepBoil 000JI0YKH BUHOTPAIA:

dX _ 1 2nD #(x, = x, )= 2nD *(x .y ) (8)
d‘C (47'CR3Hap _ 47TR33nymp )* P L_i L_L ! )
3 3 d, d, d, d,

[Tpu popmMupoBaHNH MaTEMAaTHUECKOTO OMUCAHHUS IO CIEAYIOUINX 1 —X 000JI0YeK BOCTIOIb3YeMCS
BBIPAKEHUSIMHU:

2nD(x. —x.
0, = TV ) ©)
d, d.,
0 = 2nD(x,,, —X,,5)
" L (10)
di+l di+2
B uTore noiy4uM HIbKe CISIYHOIIEE BhIPAKCHHUE!
ax; _ 1 ( 2D, (x,—x.,)- 2nD(x;,, —X,,,) (11)
dart (4TCR3Hap _ 4TCR3gnymp)* i_i L_L
3 3 P d, d. d, d.,
Maremaruueckoe ormcaHue CpCAHCTO CJIOA:
S —— (P (s - x,) (12)
dt 4nR° 11
( 3 p) Jd
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TepMuyeckoe CONMPOTHUBICHHE MaTepHaia U KOJUYECTBO TEIUIA, KOTOPOE CIIEAYET MOJBECTH
K HEMy B TIpOIECCE CYIIKH IS €r0 HarpeBa, pacCuuTaHbl MPU TOMOIIU KOAP(PHUIIMEHTOB
TEIJIONPOBOHOCTHU U TEMJIOEMKOCTH, 1O TIOTHOCTH.

s onpeneneHuss MaTeMaTHUeCKOro OMMCAHUS TEMIIEPATYPhl KOKULIBI BUHOTPAJ1a, COCTABIIEH
TEIIOBOM OanaHc, Iie pasHOCTh MEXIy NPUXOAAIMM (g, ) M yXOusdmmm TemioMm (g, )
XapaKTepu3yeT CKOPOCTh HAKOIUICHHS TeIlia B BUJIE:

(13)
@ =Gex — Yonx

dt
[Ipuxonsiee Tero OnpeAenseTcs KIacCuYeCKUM YPaBHEHUEM:

N3 06onouky MaTepuaa TEeIIo yXOAUT B CIEAYIOILYI0 000I0UKy Terionepenadeil. J{is aroro
Clly4asi MO>)KHO 3aIIUCaTh:

L2, 1)
q@blx_ 1 _i ) (15)
d, d,

I/I3B€CTHO, YTO KOJIUYCCTBO TCILJIA ONIPCACIISACTCA U3 CIICAYIOUICTO YPABHCHUA:

q, =0 *4ATR* *(t, —1)) (16)
do
[Toncrapss 3HAYEHNUA ¢, W ¢, B YPABHEHHE (d— =G = Do )> TIOIYUHM:
T
*(f _
dtmc: o *ATR * (1, —t )+Sq——2n}L (¢, =1) (17
dr ! 1T
d, d,

W IJIg OIIPEACIICHUA TCMIICPATYPbl KOXKUILIBI BUHOI'pAa/Jla UMCCM!

2nhE(, —t
dr_ 1 * o ¥ 4R * (¢, —tH)+Sq—M—G*it (18)
df 4TER3Hap _ 4TER36Hymp * c i — i
3 3 d, d,

_____________________________________________________________________________________|
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G=p*4nR>*(X,, - X,,) (19)

Maremarndeckoe ONHCaHue TeMIEPaTyphl IEPBOM 000IOUKH BUHOTPAAA:

*(f _

i: ! * OL*4TCR2*(tB—tH)+Sq—M—G*it (20)
dT 4TCR3Hap _ 4nR36Hymp *C i _i
3 3 dy d,

Jlyis ompezeneHuss B MOCIEAYIOMUX 000JOYKAX, T.e. JJIs TEeMIEepaTypbl B i-ThIX 00OJIOYKaX
HMeEEM ClIeAyIoliee:

2t —1,,)
q&'x = ﬁ
—_ (21)
d, d,
_ 27[7\‘(ti+1 _ti+2)
Qoo = L B L (22)
di+1 di+2
B HUTOI'C HOJ_IyLH/IM CJIeI[yIOI_uee HHNXC BLIpa)KeHI/Ie:
dtji _ 1 2mh(t, — 1) +Sq— 2nh(t, — 1) (23)
dart 4TL'R3Hap . 4TER3sHymp * o l _ L L _ L
3 3 d, d, d,  d,
JUiist onpesieNieH st TEMIIEPATYPBI CPEHETO CII0s, UMEEM:
%:_ 1 «| 27D, 1, +5q (24)
dt 4R’ % 1 1
3 )L dody,

Lenbro 30Hb1 TpeaBapuTenbHO MK-00paboTKH SBISETCS OCTHKEHUE MAKCUMAITLHOTO 3HAYCHUS
k03 (UIMEeHTa BIAaro0TAauH, YTO TOCTUTACTCS 32 CUET 00pa30BaHUS MEKPOTPEIINH Ha TOBEPXHOCTH
WIM MaKCUMAaJIbHOTO pa3pylIeHHs] KOXKHIbI BUHOIpaja IMyTeM ONTUMaibHOW ummylibcHOM MK-
00paboTku. B maHHO 30HE ympaBisieMblld MPOIECC MPOTEKAET B KOXKUIIE BUHOTPAIA, MOKHO HE
YUUTBIBATh CYIIKY U3-32 KPATKOBPEMEHHOCTH Tiporiecca. JlJisi JaHHOW 30Hbl HAanOOJbIlee 3HAYCHHE
MMEET UCCIIEJOBAHUE paclpeesiCHUs] TeMIeparypbl B CIOSX Marepualia, Tak KaK MpPEBBIIICHHUE
3HaueHus Temreparypsl 3a 70°C cHIKaeT KaueCTBEHHbBIE ITOKa3aTe Il BUHOrpaaa [3-7].

_____________________________________________________________________________________|
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Pe3ynbrarel TEOpETUYECKUX HCCIENOBAHUN
30HBI TpenBapurenbHoii MK — o6pabotku
Ha  KOMIBIOTEpHON  Mozenu  (puc.l-4)
MOKA3bIBAIOT, YTO AJII 00pabOTKH BUHOTpPAIa
CO CPEeIHMM JTHaMETpPOM d=8MM, TpeOyeMbIM
ONITUMAJILHBIM 3HAYEHHUEM IJIOTHOCTH TEPBOTO
UK-o0nyuenus ssnserca g, =21kBt/m* ¢
MIPONOJKUTEIBHOCTBIO 45 ¢ M COOTBETCTBEHHO
sroporo MK-obGnydenns senserca g =3 kBrt/

o ) :
80t wea ke z
[~ 1| R / 4F . . SE— T DRI
wob-f.. SR SO -
w - - -
0 i .E_i : i i
0 50 100 150 200 2501_‘:333

d=8mm; Te= 70°C; q = 21 xB1/™m?*; 7,=

30 ¢c; ¢,= 3 xBr/™m*; 7,= 25 c.

Puc.1. Pacnipenesnenne temneparypsnl mo

BpeMeHH B 30He npaBaputeabHoit UK-
HMIIYJIbCHOI 00paloTke.

45¢; 1

0 50 100 150 200 ZSBrCID

»

d=16mm; T =70°C; g,= 25,5 kB1/™M*; 7,= 45 c;

T

6blX

=30 c; ¢,=7,8xkB1/™*; 7,= 25 c.

Puc.3. Pacnipenesienne TeMneparypsl 1o

BpEeMeHH B 30He npasapureabHoil UK-
HMITYJIbCHOM 00paldoTke

BblX

M? ¢ MPOIOJKUTENBHOCTHIO 25 ¢. [Ipu Takoii
00paboTKe cpenHee 3HAYCHUE TEMIIEPaTyphl
Marepuaja Ha BBIXOJE M3 30HBI COCTABIISCT.
CooteeTcTBEHHO 11 d=12MM y4yH, ¢, =23,5
kBt/™?, ¢,=6,5 kBT/™?, t  =67,06°C, Oynanwu,
d=16mm yuyn, g,=25,5 kBt/m?, q,=7,8 kBt/™m?,
t, =62,46°C Ba d=20mm yuyH, ¢ =27,5 kB1/™m?,

B8bIX

q,=9 kBr/m*, ¢t =59,1°C.

N
i

150

200 mrcm

d=12mm; T =70°C; q,=23,5kB1/M*; 7,= 45
c; 7, =30 c; ¢,6,5 kBr/™*; 7,=25 c.
Puc.2. Pacnipenesnenne temmneparypsl mo
BpeMeHH B 30He npaBapurteabHoit UK-
HMITYJIbCHOM 00paloTke.

d=20mm; T =70°C; q,=27,5kBt/M*; 7,= 45
c; 7, =30 c; ¢,=9xBr/™* 7,= 25 c.
Puc.4. Pacnpenesienne Temneparypsl 1o
BpeMeHH B 30He npasapureabHoil UK-

HMITYJIbCHOM 00paloTke.
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B 30ne xonBektnBHON MK-cymiku npouecc
XapaKTepU3yeTCsl pPacCHpeAeICHUEM BIIaKHO-
CTH B MSIKOTH BHHOTpaja. 3a CUeT MCHApeHUs
BJIard Marepuaj OXJIAXKJACTCs, YTO CHUXKAET
CKOPOCTH TIpoliecca CYIIKH, 3TO KOMIEHCHUPY-
€TCs 3a CYeT MOJACP)KaHUs 3aJaHHOTO 3Haue-
HUS TEeMIIepaTypbl BUHOTPaja, IMyTeM IO0/BOA
tera B Buge UK— nyuetit [7].

Pesynbrarel TEOPETUYECKUX UCCIIEIOBAHUN
30HBI KoHBeKTHBHOU MK-cymiku (puc.5-8) mo-
Ka3bIBAIOT, UTO JJIsl CYIIKM BUHOTPAJa CO CPej-
HUM JuamMeTpoM d = 8 MM TpeOyeMbIM ONTH-
MaJbHBIM 3HAUYEHHEM IUIOTHOCTH IE€PBOTO
UK — o0ydeHus siBIsSETCS ¢ IPOIOKUTEIEHO-
CTbIO 24 yaca, cooTBeTCTBEHHO Broporo MK —
oOmy4enus spusercs ¢,=0,53 kBm/w* ¢ npo-
JIOJDKUTENILHOCTBIO 48 Yaca, COOTBETCTBEHHO
tpetbero MK-obmyuenns smnsercs ¢,=0,15
kBm/m* ¢ TPOIOIDKUTEIBHOCTRIO 72 dYaca u
cooTBeTCTBeHHO 4eTBeproro MK— obmydenus

0 50 i00 150 200 250 T,%ac

d= 8mm; q,=1,15kBt/™*; ¢,=0,53kB1/™*;
¢,=0,15xB1/™?*; ¢,=0,01xB1/™M*; 7,=24c; 7,=48c;
t,=72¢; 1, =292¢; t, =69,5¢;
Puc.5. Pacnipenesienue Bjaru mo cjaosim

BHHOIpajia B 30He KOHBeKTUBHOH UK-cymiku.

apsercs ¢,~0,01 kBm/m’> ¢ IpOOIKUTENIBHO-
cThio 292 vaca. [Ipu Takoit 00paboTke cpeaHee
3HAUCHHUE TeMIIEpaTypbl MaTepraia Ha BbIXO/IEC
u3 30HbI coctapusger ¢ = 69,5°C. Coorser-
CTBEHHO 11 d=12mm, umeem g =1,5 kBm/m?,
q,70,7 kBm/w*, q.=0,35 kBm/w*, q.=0,05 kBm/
M, t =69,26°C, mua d=16mm, q,=2,3kBm/
», q,=27,5 kBm/»*, q,=0,45 kBm/m*, q,=0,12
kBm/m?, t  =68,39°C, mua d=20 mm numeeM ,
q,=3 kBm/m*,q,=0,9 kBm/m*, q,=0,55 kBm/m?,
q,=0.2 kBm/m*,t =68,81°C.

AHanu3 pe3ysbTaToB, MPOBEICHHBIX HA KOM-
MBIOTEPHBIX MOJIEISIX, TOKA3bIBAET BO3MOXK-
HOCTh MHTEHCH(HKAIIUHU MPOIECcca CYIIKH BH-
HOTPAIHBIX MaTepUaIOB. [IPOOIKUTEILHOCTD
nporecca CyIIKd MOKET ObITh YMCHBIIICHA 10
12-14 cyTok. OTO sABISETCS B HACTOSALIEE Bpe-
Msl TIPEJICIIbHBIM, MEHBIIIC 3TOTO BPEMEHH TIPU
OOBIYHBIX YCJIOBUSAX OCYIIECTBUThH IPOIECC
HOPMAJIBHOM CYILLIKM HEBO3MOYKHO.

T.vac

d=12mm; g =1,5kB1/™M*; ¢,=0,7xB1/™M%;
¢,=0,35xB1/™*; ¢,=0,05kB1/™M*; 7,=24c;
7,=48¢; 1,=72¢; 1,7292¢; T, =69,26¢;
Puc.6. Pacnipeesienne BJaru mo cjaosivm
BHHOIpajia B 30He KOHBeKTUBHOIH UK-
CYUIKH.
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d=16mm; g,=2,3kB1/™*; ¢,=0,8kB1/M*;

q,=0,45kB1/M’; ¢,=0,12kB1/™*; 7, =24cC; 7,=48¢

t,=72¢; 1, 7292¢; t, =68,39¢;
Puc.7. Pacnpenenenue BJIaru no cJa0sm
BHHOIpaJia B 30He KOHBeKTUBHOIH UK-
CYLUKH.

Jlig ymydiieHus BIarolpoHUIaeMOCTH KO-
KYpbl BUHOTPAJla MOTYT OBITh HCIIOJIb30BAHbI
pa3IuyYHbIE METO/BI, B TOM YHCJE KPaTKOBpE-
menHoe UK-BosneiictBue. IIpemaraemeie pe-
KOMEHJAlMK OBbLJIM MCIIOJIb30BAHbI NIPU CO3/1a-
HUHU TOJYNPOMBIIIJIEHHOW YCTAHOBKHU CYILIKH
BUHOrpajaa. lIpoBeneHHbIE MOMTYyNPOMBIIIEH-
HbI€ UCTBITAHUS TOKa3bIBAIOT JI0CTOBEPHOCTH
TEOPETUUYECKUX BBIBOJIOB M PE3YJIBTATOB HC-
CJIEJOBAHMS Ha KOMITBIOTEPHON MOJIEIIH.

Pa3paborana cnernuanbHas ycTaHOBKa JUIs
NpeABapUTEIbHON  00pabOTKM  BHHOTpaza
(puc.9.) YecranoBka cocTOUT U3 pabouell kame-
PBI U KOHTPOJIBHO— U3MEPUTEIBHBIX TPHUOOPOB.
BryTpu Kamepsl B BEpXHEH 4acCTH PacIoIokKe-
HBI: [ICUXpOMETp, TepmomeTp. Kaxknoe Harpe-
BaTEJIbHOE YCTPONCTBO MOJKIIOYEHO OTAEIBHO
K ceTH aekTponuTtanus uepe3 JIATP, npu no-
MOIIM KOTOPBIX U3MEHSETCS HANIPSKEHHUE.

Ceruarblii Moz yCTaHaBJIMBAETCS Ha OIIO-
pe, ornopa 3aKperyieHa Ha Yyalllke BECOB MapKu
BJIKT-500 M, koTOpblii npeaHa3sHayeH IS

T, %ac.

100 150 200 290

d=20mm; g, =3xkB1/™M*; ¢,=0,9xB1/™%;
q,=0,55kB1/™m*; ¢,=0,2kB1/M*; 7,=24c;
7,=48¢; 1,=72¢; 1, =292¢; 7, =68,81c;
Puc.8. Pacnpenesienne Biaaru no cJiosim
BHHOIpPa/Jia B 30He KOHBeKTUBHOIH UK-
CYLIKH.

M3MepeHus yObIII MacChl BBICYIITUBAEMOTO Ma-
TepHasia, K KOTOpOMY MPHUCOEANHEHO 3aIlUChl-
Batolee ycrpoiictBo. C mpaBoii CTOPOHBI Ha-
XOJIUTCSl OTIPEIETUTEINb BIA)KHOCTH BIIaroMep.
C neBoli CTOPOHBI HAXOIUTCS TAPOTEHEPATOP C
PETyIUPYIOLIUM YCTPOHCTBOM.

[IpenycmoTpeHHass TexHUKa O€30MacHOCTH,
T.€. aBTOMarnyeckasi ONOKUPOBKA, MPOU3BOIUT
aBTOMAaTHUUYECKOE OTKIIIOUYEHHE 10 BCEH cCHCTEME.
Tak, kak nabopaTopHasi yCTaHOBKAa OCHAILlEHA
BCEI HEOOXOIMMOI KOHTPOJIBHO-U3MEPUTEIILHON
U pEryaupyromie anmnaparypoi. 910 JacT BO3-
MOXXHOCTb U3YYUTh IOJHY CHCTEMY BHYTPEH-
HETO U BHEIIHETO TeIJI0MaccoOOMeHa.

HccnenoBanne BO3IEHCTBUS  Pa3IMUHBIX
apaMeTpoB (TEMIOBOIO MOTOKA, TEMIIEPATyPbI
1 CKOPOCTH CYIIMJIBHOTO areHra) B Mpoliecce
CYWIKH IIpH ucnoab3oBanuu MK-snepronoaso-
Jla U3y4EHO Ha SKCIIEPUMEHTAJIbHONW YCTaHOBKE
npencraBieHHol Ha puc.10. Mmuranus con-
HEYHOI'0 TEIUIOBOIO IOTOKA OCYIIECTBIISAIACH
nBymst wiid oiHo# stammoi KI'-500.
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1 — xamepa, 2 — xopnyc, 3 — peaynsimop
gvicomul, 4 — nanens ynpasienus, 5 —
BHYMPEHHSASA CMEHKA KaMepbl,

6 — nomenyuomemp KCII-4, 7 — mepmonapa,
8 — gecvr BJIKT-500, 9 — enacomep, 10 — noo,
11 — suum, 12 — obpabamvigaemwlii NPOOYKm

Puc.9. Cxema 1adopaTtopHo-IKCIIepUMeH-
TaJ1bHOH YCTAHOBKH VIS NPeIBaApUTE1bHOH
00pabdoTkM BUHOTpPaaa

Ha puc.10 npexncrasieHa ycTaHOBKa, BKJIIO-
yaromas padouyro kamepy ¢ MK— ucrounmka-
MH, CUCTEMY IOJIaud U PEryIUpOBaHUS TEM-
neparyppl U CKOPOCTH HArpeToro BO3ayXa.
Kopnyc cymminbHON Kamepbl TEMIOU30JIMPO-
BaHHBIN, @ C BHYTPEHHEH 4acTU MPUKPEIUICH
sKpaH. Bo BHyTpeHHEN 4acTu KaMepbl Ha pas3-
JIUYHBIX PACCTOSHUAX JIPYT OT Apyra yCTaHaB-
JIMBAIOTCSl TPyOUaThle UCTOUHUKHU MH(ppaKpac-
Horo u3nydenus tuna KI'-220-500.

TemnoBoil MOTOK M3MEpSICS IUPAHOME-
TpoM. Temmneparypa, cozgaBaemas MK— uzmy-
YCHUEM Ha II0BEPXHOCTH, BHYTPU BBICYLIH-
BAa€MOI0O MPOAYKTA U B KamMepe U3MepsIach C
IIOMOILBIO  XPOMEIb-KOIIEIEBbIX TEPMONIICK-
TPUUYECKUX MpeoOpa3oBareiell U perucTpupy-
€TCsl CAMOIUIIYIIIUM JIEKTPOHHBIM IIOTEHIHO-
metpom tuna KCII-4 (xin. Tounoctu 0,25).

1 — xopnyc; 2 — HacpesamenvHbie
anemenmsl,; 3 — apycel; 4 — mymonep;
5 — Hanpasnsiowue yeonxu,
6 — 6eHmuAMOp; 7 — 31eKMpo08uUcamens,
8 — 6030yx0600, 9 — 6030yx0pacnpederumens,;
10 — wubep.

Puc.10. UK-koHBeKTHBHAsl CYyIIHJIbHASA
YCTaHOBKa

HapyxHb1i1 BO31yX MHOJaeTcss BEHTHIISITO-
pom uepe3 kasopudep B kamepy. Temmneparypa
[I0JJaBaEMOT0 BO3yXa pETyIUpyeTCsl TpaHC-
dopmaropom Tuma JIATP ot 30°C mo 75°C u
U3MEpPSIETCSl TEPMOMETPOM C LICHOW JEICHUS
0,2°C. Ilpu momomu 3aciIOHKH OCYILECTBIIS-
€TCsl peryJaupoBaHUE CKOPOCTH Bo3ayxa ot 0,8
10 5,0 M/c 1 u3MepseTcss KpbUT4aTbiM aHEMO-
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MeTpoM. /[[ns mM3MepeHus Beca BBICYILIHBae-
MOT'0 IIPOAYKTa HCIOJb30BAJIUCh BECHI MapKu
BJIK-500 (Tounocts u3smepenus no +0,012).
BnaxHocTh BO31yXa ompezensaach PTyTHBIM
IICUXPOMETPOM.

B pesynbrare ncciaenoBanus npouecca Cyu-
KM BHUHOTpaJia 10 COCTaBIEHHOMY ILIaHy, I10-
Jy4YEHbI JaHHBIE, IPEICTABICHHBIE B BUJIE KpU-
BbIX KMHETHKHU CcylIku Ha puc. 11(q, 6, c¢). Kak
0OBIYHO TPOIIECC CYLIKU MPOTEKAET B MEPHUOJIE
IIOCTOSIHHOM CKOPOCTH M IIEpUOJE MaJarolei
CKOpPOCTH CYLIKH, YTO XapaKTEPHO ISl KOJUIO-
UJHBIX KalWUIBIPHO-IOPUCTHIX MaTepUaIoB.

Jlig onpeneneHust 3aBUCHMOCTH BBIXOAHBIX
apaMeTpoB OT KaXJ0ro u3 3X (akTopoB, Mo-
CTpouM TpaduKH, HpeAcTaBisomue rpadu-
YECKYH0 MHTEPIPETALHUI0 ITUX 3aBUCUMOCTEN
(puc.11).

50

56
T Hac

150

100

)

120

150

100

&0

Takum 00pa3om, € HOMOIIBIO KPUBBIX KH-
HETHKH CyIIKH BUHOTpaaa, MK-KOHBEKTHUBHBIM
croco0OM TpH pa3IMYHON TeMIepaType U CKO-
POCTH MOXEM ONPEACTUTh U3MEHEHHE IJIO0T-
HOCTH TEIUIOBOTO TMOTOKAa B 3aBUCHMOCTH OT
BBICOTHI PACTIOJIOKEHUS U3TydaTels.

Jlnist uccnenoBaHus MpoLecca CyIKu ObUIn
WCTIOJIb30BaHbl BUHOTPAJ Pa3IUYHBIX COPTOB.
Hanpumep: Ax-xkummum,  Kapa-xummvui,
H3I0M * C HAYAJIbHOW BJIIAXKHOCTBIO. Macca on-
HOM mapTuM BbICylIMBaeMoro mpoaykra 500
rpamMM. YObUIb BIIaTy ONPEICIISUINA B 3aBUCUMO-
CTH OT pexuma cymku uepes 60 + 120 mun.

DKCHEpUMEHTHI MPOBOIWIN C MPUMEHEHH-
€M MEeTOoJIa JJATUHCKHUX KBaApaToB JUId 3X (akx-
TOPOB, BAPBUPYEMBIX Ha 3-X YPOBHSIX, B CBS3H,
C YeM B OJJHOM U TOM K€ HKCIIEPHUMEHTE ObLIO
HCCIIeIOBaHO TPpH (paKTopa.

L

\
\

/

%
\

\\
N

28 42 56 70 84 a3

7,300

a) ipu Bbicote 150 M U MIIOTHOCTD
noroka 1,5-1,8 kBm/wm?;
6) nipu BbicoTe 200 MM U MJIOTHOCTH
noroka 1 + 1,2 kBm/m?;
¢) nipu BbicoTe 250 MM ¥ TIIOTHOCTH
notoka 0,7-0,9 kBm/m?;

Puc. 11. KpuBble KHHETHKH CYLIKH
BuHOrpajaa «Kapa-kummum,
HNK-KOHBEKTHBHBIM CII0COO0M
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BreIBOILI:
1. Ha ocHOBe KaueCTBEHHOTO © KOJHU-
YECTBEHHOTO  aHAJIM30B  IPEIBAPUTEIHHOMN

NK-o6pabotkn n nanpHeidmendr MK-koHBek-
TUBHOHW CYIIKM BHHOTPAJa MPeICTaBICHBI (Pu-
3UKO-XMMUYECKHE SIBICHHUS M IPOLECCHI, MX
MaTeMaTH4eCKUe OMUCAHUS MO CTYHECHAM He-
papxuu.

2. V3ydeHbl TUrpOCKONMMYECKHE CBOMCTBA
BUHOTPAJa, DHEPTEeTHYECKasi CBSI3b W3
IpU Pa3IMYHON TeMmmeparype OT HadaJbHOU
BIKHOCTH BUHOTPA/IA.

3. V3y4eHbl TepMOJMHAMUYECKHE XapaKTe-
PUCTHKH BIAaronpoBOAHOCTH U MAacCOOOMEHA B
BUHOTpAJIC.

4. Pa3paboTaHbl KOMIIBIOTEPHBIE MOJAEIU
nporeccoB npenaputensHoit UK— o6pador-

ki U WK-KOHBEKTHMBHON CyLIKM BUHOTpPaja.
Ha 6a3e KOMIBIOTEPHOTO MOACIUPOBAHUS HC-
CJIEA0BaHbl 3aKOHOMEPHOCTH PaCIPEICICHUS
BIIQXKHOCTH, TeMIiepaTypsl, motHoctu MK-mo-
TOKa IO CJIOSIM BBICYIIMBAEMOIO MPOAYKTa B
€IMHUILYy BPEMEHH.

5. WccnenoBaHo U3BMEHEHUE TIIIOTHOCTH Te-
IUIOBOTO TOTOKAa B 3aBUCUMOCTH OT BBICOTHI
PACIIOJIOKEHUSI M3JIydaTessi, BBISBICHO OITHU-
MaJiIbHO€ 3HAY€HHUE TUIOTHOCTH JIYYUCTOIO IO-
TOKa Ha MIOBEPXHOCTU Marepuasa, KoTopas co-
craBuia 1,5-2,0 kBm/wm>.

6. Paspaborana meTonuka HWHKCHEPHOTO
pacyera CyLIHWJIbHOW YCTAaHOBKH, MPEIIOKEHO
€€ KOHCTPYKTUBHOE yCTPOMCTBO.
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JKOHOMMKA, OM3HeC U yCJIYTH

OIITUMAJIBHOE YIIPABJIEHUE 3AITACAMU
KAJIMMOJIZAEB A.M., MABAKOBA A.T., T"/KOMAPTOBA III.A.,
MA3AKOB T.XK., MYXAEB /I.K.
(Kazaxckuii HallMOHANBHBIM yHUBEpCUTET UM. anb-Dapadu, Anmarsel, Kazaxcran
aigerym97@mail.ru)

AnHoTauusi: J[aHHas cTaThsi TOCBSIIEHA NPOOJIEME MaTeMaTHYeCKOTO MOJIEITHPOBAHUS
JeSITeIbHOCTH CKJIAJICKOTO XO3SHCTBA MPEATIPUSITHS.

B coBpeMeHHBIX NpEAUPHUATHAX, BBITYCKAOMUX MAacCOBYK) WIM KPYIHOCEPUINHYIO
MPOIYKIINIO, CHHXPOHM3ALUS TPEOyeTCs MPU BCEX ONepalnsiX, BKIFOUasi padoTy 3aroOTOBUTEIIBHBIX
niexoB. Hens0exHast paccoriacOBaHHOCTh pUTMA IPOU3BOACTBA MOCTABIINKOB U IOTpeOUTENEH,
JAUCKPCTHOCTL ITpoHecca MOoCTaBKU, BO3MOXKHOCTDH CJ'Iy‘-Iaf/'IHI)IX KoJIEOaHUH B MHTEHCHUBHOCTH
HOTp€6J'IGHI/I$I W AJTUTCIBbHOCTH HWHTCPBAJIOB MCKAY IMOCTAaBKaMUM OTHOCHUTCIBHO CPCIAHCIO
(pacueTHOrO) ypOBHSI BBIHYXJIAIOT CO37aBaTh B CHUCTEMax CHAOKCHHS 3amachl. XpaHEHUE
3armacoB BO MHOTHX CIydasix OOXOIUTCS JelIeBie, 4eM JIF000H Ipyroil cmocod obecriedeHus
PUTMHUYHOI'O IIPOMU3BOACTBA. Komoccanpaeiii 00beM CpE€ACTB, BJIOKCHHBIX B 3allacCbl, IMPUAACT
npo0JieMe HAyYHOTO YIPABICHUS UMH ITEPBOCTEIICHHYIO BaXKHOCTh. VI30BITOYHBIC 3amachkl ObLIN
NPUYUHON MHOTHX HEy/la4 B OM3HECe, OKa3bIBAIU JECTAOMIN3UPYIOIIEE BIUSHIE TPH KPU3UCAX.

HeoOxomumocTe  HafeKHOro oOeCIedeHus CHpoca, IOAKpeIuiieMas Cepbe3HBIMU
OKOHOMHWYCCKHUMHU TMOCICACTBUAMMNU HCAOIIOCTABOK, BBLIHYXXJACT YBCIWYMBATL 3aracCbl, 4YTO
IMPUBOAUT K BPpCMCHHOMY HUCKJIFOUCHUIO U3 060p0Ta S3HAYUTCIIbHBIX MaTCpUuaIbHbIX I_IeHHOCTef/'I.
ITpr He06OCHOBAHHOM COKpAIlEHHH 3a[1aCOB BO3MO)KHA OCTAHOBKA ITPOM3BOJICTBA.

Knroueswie cnosa: 3anacel, TOTUCTHKA, TOCTABIINKH, YIIPABICHUE, KPUTEPUI ONTUMAIBHOCTH,
¢ynkunonan, ['aMuIbTOHHAH.
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MOJIETIb/ICY MOCEIIeCiHEe apHaJIFaH.

JKanmaii Hemece ayKbIMIbl ©HIM IIBIFAPATHIH Ka3ipri 3aMaHFbl KOCITOPBIHAAPAA CHHXPOH/IAY
OapnelK omepauusyIapra, COHBIH INIHAE JalbIHIAY LEXTAphIHBIH O KYMBICBIHA  KaXKeT.
JKaOnpIKTaymemap MEH TYTHIHYIIBUIAPIBIH OHAIPIC BIPFAFBIHBIH CO3CI3 COMKECCI3IIr, KEeTKi3y
NPOIECiHIH JUCKPETTUIIT, TYThIHY KapKbIHIBUIBIFBIHBIH KE3CHCOK aybITKy MYMKIHIrT HeMece
oprama (ecenTenreH) ACHreWre KaThICTBl JKETKi3y apachlHAAFbl apaibIKTapAblH Y3aKTHIFbI
KOpJIapbl KypyFa MOXOyp ereni. )aOnbIKTay Kyienepinae. Tayapisl-MaTepruaiIblK KOpIap/Ibl
cakTay Kell )Kar/aia OipKeki eHipicTi KAMTaMachl3 €TY/IiH Ke3 KeJITeH 0acKa ToClIiHe KaparaH/a
ap3aHbIpak. PesepBrepre canblHFaH KapaXaTThIH OpacaH 30p KeJieMi oJapAbl FEUIBIMH TYPFBIIAH
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6ackapy MaceneciH 0acTbl MaHbI3Fa Me eTell. APTBHIK KOopJiap KenTereH OM3HeC CoTCI3NIKTepiHiH
ce0eb1 60IIBI KOHE AAFAAPBIC Ke31HIE TYPAKCHI3TaH/IbI.

Kpicka Mep3iMIii KETKi3yiH ayblp SKOHOMHKAJBIK CaJJapbIMEH HBIFAUTBUIATBIH CYPAHBICTHI
CEHIMJIl KaHaFraTTaHIBIPY KaXETTUIrl Kopiapiael keOeWTyre MoxOyp erenmi, Oyl MaHBI3IbI
MaTepHaJIbIK KYHIbUIBIKTAP/IbIH aifHaIIMHAH YaKbITILA aJIBIHBII TacTaybIHA oKesieai. Kopmapsl
HET13C13 KbICKApTy apKbUIbl OHAIPICTI TOKTATyFa 00Ia bl

Tyiiinai ce3nep: Kopiap, JIOTUCTHKA, KETKI3YLIIEp, MEHEIKMEHT, OHTAWIBUIBIK KPUTEPHIAi,
(byHKIMOHANIBIK, [ aMUIIBTOH/IBIK.

OPTIMAL STOCK MANAGEMENT
KALIMOLDAEYV AM., MAZAKOVA A.T., JOMARTOVA Sh.A., MAZAKOV T.Zh.,
MUKHAEYV D.K.
(Al-Farabi Kazakh National University, Almaty, Kazakhstan
aigerym97@mail.ru)

Abstract: This article is devoted to the problem of mathematical modeling of the activity of the
warehouse economy of an enterprise.

In modern enterprises that produce mass or large-scale products, synchronization is required for
all operations, including the work of procurement shops. The inevitable inconsistency in the rhythm
of production of suppliers and consumers, the discreteness of the supply process, the possibility of
random fluctuations in the intensity of consumption or the duration of intervals between deliveries
relative to the average (calculated) level force the creation of stocks in supply systems. Inventory
storage is in many cases cheaper than any other way to ensure smooth production. The colossal
amount of funds invested in reserves makes the problem of scientific management of them of
paramount importance. Excess inventories have been the cause of many business failures and have
been destabilizing in crises.

The need to reliably meet demand, reinforced by the serious economic consequences of short
deliveries, forces to increase stocks, which leads to the temporary exclusion of significant material
assets from circulation. With an unreasonable reduction in stocks, production can be stopped..

Keywords: reserves, logistics, suppliers, management, optimality criterion, functional,
Hamiltonian.

BBenenue. IIpobnema mudposBoro ympas-
JIeHUsl 3amacaMu Oblla U OCTaeTcsl akTyallb-
Ho# [1-5].

OnHO¥ U3 Ty4YIIMX KHAT TI0 TEOPHH 3aI1acoB
sBIIsIeTCSl MOHOTrpadus [6], koTopas sBiseTCs
JIOCTAaTOYHO MOAPOOHBIM U CUCTEMATUYECKUM
PYKOBOJICTBOM I10 3aj7jayaM U METOJaM TE€OpUu
yIpaBJICHUS 3allaCaMU.

Kax u3BecTHO 3amachel MaTepuUalbHBIX pe-
CypcOB HEOOXOIUMBI Il HEHNPEPHIBHOTO H
PUTMUYHOTO Tpolecca BOCIHPOU3BOJCTBA.

CymiecTByeT MHOTO TPUYUH BBI3BIBAIOIINX
HECOOTBETCTBHsSI KaK BO BpPEMEHHU, TaK U B
MPOCTPAHCTBE MEXKIY MOTPEOHOCTIMHU B TEX
WM UHBIX TPEAMETAX W HAJIMYMEM UX B KaXK-
NI JTaHHBII MOMEHT. Hampumep, ce3oHHBIE
Kojie0aHus PUTMOB MPOU3BOJACTBA U CIIpOCa,
KoJIeOaHMS CIIPOCa MO BIUSHUEM CIIyYalHBIX
(haxkTOpOB, IPOCUETHl B IUIAHUPOBAHUU H .
[TosTomMy co3znanne u XpaHEeHHE 3a1acoB 00X0-
JUTCS ACIIEBIIE, T.K. IPU OTCYTCTBUHU 3aI1acOB
BO3HHKAeT HEOOXOAMMOCTH HMMETH OOJIBLIINE
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pe3epBbl  IPOU3BOJCTBEHHBIX MOIIHOCTEH,
TPYIOBBIX pecypcoB, cblpbd. Ho Hamnuue
OOJBIINX 3alacoB MOXKET MPUBECTU K TOMY,
YTO MX MOpajJbHblE U MaT€pHUAJIbHBIE LIEHHO-
CTH PE3KO ynaayT win ucdes3HyT. Iloatomy
npobnema Hanbosee 3¢p(PEeKTUBHOTO TITAHUPO-
BaHUS U PETYIUPOBAHUS NTOCTABOK M 3allacoB
HYXJIaeTCs B HEOTIIOXKHOM HM3YyYEHHHM U JUIS
€€ pelleHusl MaTeMaTUKaMi 1 SKOHOMUCTAMHU
MIPUMEHSETCS «TEOpHUs YIpaBICHUS 3amaca-
mu» [7].

Oco0plif UHTEpEC MPEACTABIAIOT CUCTEMBI,
CBsA3aHHBIE C aBTOMaTH3alLlMEl Ipoliecca Bbl-
060opa onTHUMaIbHBIX NOCTaBIIUKOB. [Inpokoe
MpUMEHEHNE LU(POBBIX TEXHOJOTHI TO3BO-
JSI€T aBTOMaTU3UPOBATh 3TU MIPOLIECCH U 1aTh
MPEANPUATHIO UHCTPYMEHT IPHUHSATHS ONTH-
MaJbHOTO OOBEKTUBHOTO PELICHHUS.

Hayusnslif moaxox K yrnpasJIeHHIO 3alacaMu
TpeOyeT OCHOBBIBATHCS Ha MO3HAHUU OOBEK-
TUBHBIX 3aKOHOMEPHOCTEH (pyHKIIMOHHPOBA-
HUS BCEH cucTeMbl 00palleHus, Ha MPOrHo3ax
NoTpeOHOCTEH B MpeaMeTax M yCiyrax Ipo-
N3BOJCTBEHHO-TEXHUYECKOTO U JINYHOTO Ha-
3HaueHus. Maremarnueckue Metonsl 1 OBM
— CaMblil MOIIHBIM MHCTPYMEHT BBISBICHUS U
aHaJaM3a YKOHOMHYECKHX 3aKOHOMEpPHOCTEH,
BPEMEHHBIX PAJIOB U TEHJIEHLIUN, CHHTE3a OIl-
TUMAaJIbHBIX pEeIIeHUN BO Bcex cdepax obpa-
nieHus. MopennpoBaHue NIPOLECCOB yIIpaB-
JIEHUs 3amacaMy I103BOJIUT, MHUHYS JOpOro-
CTOSIIIIME HATypHbIE SKCIIEPUMEHTHI, Hanboee
SKOHOMHBIM ITyTEM 3apaHee OLIEHUTh BO3MOXK-
HbIE TIOCJIECTBUS PAa3JIMUHBIX aJIMUHHUCTpa-
TUBHO-XO3IMCTBEHHBIX pelieHuu [7].

MeToabl U NMOCTAHOBKA 3agaum. llenbio
HCCIIEIOBAHUSl SIBIISIETCS HAXOXKJIECHHUE OITH-
MaJIbHOHM CTpaTeruy MO yIPaBIECHUIO KOJINYE-
CTBOM TOBapoOB Ha CKJaJe.

B kadecTBe MareMaTH4eCKOH MOJEIH
MpeJIaraeTcsl BEIOpaTh CUCTEMY YIIpPaBJICHHUS,
OIHCHIBAEMYIO JTMHEWHBIMH OOBIKHOBECHHBIMHU
g epeHnrnaIbHBIMU yPaBHEHUSIMU

X =A(1)*x+B(1)*u—g(b), (1

rne A(f) — nxn-marpuiia, 3JIEMEHTbl KOTOPOi
SIBJISIFOTCSl HETIPEPHIBHBIMHU (DYHKIUSIMH Bpe-
MeHH, B(f) — nxm-marpuna, x(f) — n-MepHbIi
BEKTOP COCTOSIHHSI CUCTEMbI (KOJIMYECTBO TO-
BAapOB Ha CKJaje), u(t) — m-MEpHBIM BEKTOP
ynpaBiieHus (HEOOXOAMMOE KOJIHYECTBO TOBA-
poB), g(¢) — n-MepHBI BEKTOp 3aJaroliee BO3-
JefcTBrE (0KUIAEMBIN CIIPOC HA TOBAPHI).

DNEeMEeHTBl n-MEPHOTO BEKTOpa X OIpese-
JIIOT KOJIMYECTBO TOBApPOB Ha CKJIajie U MyCTh
B MOMEHT BPEMEHU [, YIOBJIETBOPSIOT YCIIO-
BHIO (6).

OnemeHThl Marpulbl A(f) ONpeaensroT
JOII0 TOBApOB, NPUXOAAIIMX B HErOJAHOCThH
u HP;I/IO6P€T3.IOT sHauenust O0<a <1, i=(1,n),
j=(1,n). DnemenTsl Marpuubl B(t): bij, (1,n),
j=(I1,m) omnpenensroT KOJIUYECTBO i-I'O TOBapa
y j-TO IMOCTaBIIIUKA.

VYpaBuenusmu Buja (1) MmoxeT OBITH Tpe-
CTaBJICHA MHOTOIPOJYKTOBAsl MOJI€NIb CHUCTe-
MBI yIIpaBJIEHUS 3anacamu (n — MPOYKTOB).

Ha ynpaBrieHust 1ar0Tcst OrpaHHYCHUS

O<u(t)<u_ ,i=1,m 2)

max’

Orpanuyenue (2) UMeeT BIIOJIHE €CTECTBEH-
HBI CMBICII: 3aBO3UMBIN (puoOpeTaeMbIii Ha
CKJIaJ]) TOBap HE MOYKET UMETh OTPHULATEIbHO-
IO 3HAYEHHUs U UMEET PEajJIbHOE OTPAHUYCHUE
CBepXy (T.€. HE MOXKET OBITh OECKOHEUHBIM ).

Ha oxxumaemsblil cripoC HaKIIabIBAIOTCS yC-
JI0BUS

g()=0,te[t, t,] (3)

VYenoBus (3) Takke UMEIOT BIOJIHE MOHST-
HBI CMBICII: OXHJIAEMbId CIPOC HE MOXKET
MPUHUMATh OTPULIATEIBLHOIO 3HaYeHUs (IOJ-
HO€ OTCYTCTBHE CIPOCAa B MOMEHT BpPEMEHH
{ DKBUBAJICHTHO HYJIEBOMY 3HA4YCHUIO, T.C.

g(0=0)
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Ha emxocTtn CKJIaZla HAKJIaAbIBAOTCSA OTr'pa-
HHUYCHUA

Yimiaix; () < C,t € [ty, tq]. (4)

JIroboe CcKIaACKoe TMOMEIICHHE WMEeT
€CTECTBEHHOE OrpaHndeHue. B npemiaraemon
MOJIETI! 3TO OTPaHUYEHUE XapaKTepU3yeTcs
napamerpamMu C u a, i = (1,n). Koapdunu-
€HT a_1 COOTBETCTBYET 00bEMY 3aHUMAEMOMY
eIMHHUIICH 1-T0 TOBapa Ha CKIAJe.

Kpome ycnoBus (4) Ha KOJIMYECTBO TOBapa
HaKJIaJIbIBAIOTCS OTPaHUYCHUS

(t)=>0,i=1,n,t€ [ty, t1]. (5)

Orpanuuenue (5) Takke HMEET BIIOJHE
€CTECTBEHHBIN CMBICII: UMEIOIIUICA B HAJIU-
yuu (peanusyeMblid cO CcKiaza) ToBap HE MO-
KET UMETh OTPULIATEIIBHOTO 3HAYCHUS.

Kpome Toro, cunraercs M3BECTHBIM COCTO-
STHUE CUCTEMBbI B HAUJIbHBIF MOMEHT BPEMEHU
t, (HauaIbHOE COCTOSIHUE)

x(t,) = x, (6)

XKenaemoe coCTOSTHUE B KOHEUHBI MOMEHT

BPEMEHHM /, MOXKET OBITh OIHMCAHO KaK (QUKCH-
pOBaHHOE

X(tl) =x1 (7)

WIH TIO/IBIKHOE (YIOBIIETBOPSAIOINIEE HEKOTO-
PBIM YCIIOBHSIM)

Yi=1Cijxi(t) < dji= 1,k ®)

IPH 3TOM, MOMEHT BPEMEHH | MOJKET OBITH 3a-
TaHHBIM ((PUKCHUPOBAHHBIM) WM HAXOAUTHCS
UCXOJISl N3 HEKOTOPBIX TPEOOBAaHUH.

JUis OLIEHKM KadecTBa PabOTHI CHUCTEMBI
MOXET OBITh HCIOJIB30BAH CIEAYIOIUN KpH-
Tepuii (QyHKIIMOHAT):

J = JpH T ©Rou(®) + (x(8) = g () Ry (x(0) = g(e)]dt
)

B ¢dynkuuonane (9) R, — HONOKHTENb-
HO-OTIpEICTIEHHAs mXm-Marpuna, R, — He-
OTpULATENBHO-ONPEAEICHHAs NXN-MaTpHIla.
ODNeMEHTBI MAaTpull Ry ¥ R, ONpPEAEISIOT CTO-
MMOCTb 3aTpaT Ha IEpEeBO3KY U XpaHEHUE TO-
BapoB.

B dynkunonane (9) Bpems ¢, cumraercs
(UKCUPOBAaHHBIM (33aHHBIM).

O0cy:xneHust 1 pe3yabTarsl. OnTHMANB-
HOoe ympasJieHue. [lycTb cucrema ymnpasie-
HUs 3anacaMy (MHOTOIIPOAYKTOBAs MOJENb
U3 n — IPOAYKTOB) OIHUCHIBAETCS JINHEWHBI-
MU OOBIKHOBEHHBIMH JU(PepeHInaTbHBIMU
ypaBuenusimu (1). Ha ynpaBnenus narorcs
orpannuenus (2). Ha emkocTh ckiiana Haknia-
IBIBAIOTCSL ycloBUs ((ha30Bble OTpaAaHUYCHUS)
(4). Ha xonmuuecTBO TOBapa HAKJIAIbIBAIOTCSA
orpanuveHwus (5).

Kpome Toro, cuntaercs U3BECTHBIM COCTO-
STHUE CUCTEMBbI B HAUaJIbHBI MOMEHT BPEMEHU
t, (HauanbHOE cocTosHue) (6), (7) i (8).

JUis OLIEHKM KadecTBa pPabOThI CUCTEMBI
MOTYT OBITh UCIIOJI30BAHBI CICAYIOIIHA KPH-
tepu (¢pyHkiuonan) (9).

CoctaBUM  MHOXECTBO
yIIpaBICHUI

AOITYCTUMBIX

U= W0 <u(0) Sub i=Lm, telty. 1]

max >

Uccnenyemas 3amada — 3TO 3ajada OITH-
MaJbHOTO yIpaBieHus ¢ (a30BbIMU OTpaHU-
geHusiMu (4)-(5), ¢ 3aKpernaeHHbIMH KOHIIAMU
(7)-(8) m orpaHu4yeHUsAMH Ha yrpaBiieHHE (2).
Ha nacrosiiee BpeMst pereHue noqo0HbBIX 3a-
Jlad COZICPKUT PsAJl MAaTEMaTUUYECKUX 3aTpya-
HEHU.
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JUis IpaKTUYECKOTO PELICHHs 3a/1a4i ONITUMAJIBHOTO YIIPABICHUS 3alacaMy UCTIOIb3yeM Me-
ToA WTpaHBIX (yHKIUN U rpaIuEeHTHBINA METOI.
Jnis yuera orpanuueHuit (4)-(5) BBenem gynkuuio mrpada [8],

Dy = M [, [max{ (B aixi(£) — €); 0}2dt + My -, f, [max{ -

—x,(8); O)]7 dt. (10
Jlyist yaeTa orpaHUYeHHN Ha KoHel TpaekTopuu (7) BBeneM QyHKuro mrpada
Di = Mz Xizq[x(t1) — x1)]%. (1

[TocTpoum HOBBII QyHKIIHOHAI

0

o= | ORI + () ~ ) Ry(x(6) = 9(8) + My ma Q0 1

—(C);0})* +
+Myp[max{ — x;(t); 0}]°}dt + M3 X7, [x(t1) — x1)]?

B ¢ynxkunonanax J, — {M, },{M},{M,,} HEKOTOPBIE 3a/laHHbIE MOJOKUTEIBHBIE MOCIIET0BA-
TEJIBHOCTH, CTPEMSIIHECS K OECKOHEUHOCTH.

3aMeHUM HCXOJHY!O0 3ajauy b cienyromieil: s 3a1aHHOTO K HalTH ONTUMAJIbHOE yIpaBlle-
HUEe MUHUMU3HpYomee pyHkunoHan J k npu orpanndenusix (1), (2) u (6). Ilonyyennas 3amada
SBIISICTCS 33a4€i ONTUMAIBHOTO YIIPABICHUS CO CBOOOIHBIM MPABBIM KOHIIOM M OTPAaHUYEHHEM
Ha yrpaBineHus. s Hee coctaBuM (yHKIHIO ['aMuiIbTOHA

Hye = u* (ORgu(t) + (x() ~ 9(0) R (x(0) ~ 9(0)) + Mo [max( (Y ax,(6) = C); )2 +
My [max{ — x(6); 012 + (A©x() + BOU®) — 9O e

[Ipemyaraercs ciueayromnil anrOpUuTM peELICHHUS.
Hlar 1. ITycts £=O0.
[ar 2. Beruucnsiercss oNTUMAJIbHOE YIIPABICHUE AJIsI —OW UTEpaLKU

0 ecnu RyBY, <0
w, =<{RyBYy, ecru 0 < RyBY < Uy (13)
Umax eciu R61Bllik > Umaxt

]I Y, — PELIEHUE CONMPSIKEHHOM CHCTEMBI U (HEPEHIMATBHBIX YPABHEHUH

Y = —AQ) Y — 2R (xx (t) — g (1)) + 2Mj1 [max{ (Z a;xi(t) — €); 03] + (14)
M [max( ~ xiq(); 0]

_____________________________________________________________________________________|
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C YCJIOBHCM Ha KOHIC

Vi (t) = 2Mys Tii [xc (8) — x0)]-

U X, — PEIICHUE UCXONHOM cuctemsi (1) mpu
HavyaJIbHBIX YCI0BUSX (6).

[ar 3. [Tpu HaiineHHBIX X, U U, BBIYUCIISACT-
Cs 3Ha4eHUE QyHKIMOHana J,.

[Har 4. Ecim |J,—J(,,) |<e¢ To mepexonm K
mary 5, unade k=k+1 u mepexon k miary 2.
(3neck €>0- TpeOyemasi TOUHOCTh BBIUHCIIE-
HUs).

Iar 5. Haiinennas mapa (x,, u,) sABJISAETCA
ONTUMAJBHBIM PELICHUEM.

D¢ dexTUBHOCTD MPEATOKESHHON MPOLIETY-
pBI IPOBEPEHA HAa MPAKTHUYECKHX 3ajayax.

Ha 0aze moiy4eHHBIX TEOPETHUECKHX HC-
CIeIOBAaHUN TMpeabIAyleld TIaBbl pas3pabdo-
TAHO aBTOMAaTH3UpPOBAaHHOE pabouee MecTo
(APM) «Cknany, KOTOpbIN BHEIPEH AJIs yUe-
Ta U ONITUMU3ALMY CKIIAZICKUX OTIepallyii B He-
CKOJIBKUX TOPTOBBIX JOMaXx.

OcobGennocteio APM sBnsiercs ero paspa-
6otka Ha 6a3ze CYB/I Clipper [9], BcnencTBue
gero o0ecreyeHa ero Majblii 00beM: I ycTa-
HOBKM Yy 3aKa3uMKa JIOCTaTOYHO BBITPY3UTh
OJIMH UCTIONHsIeMbIN Moynb — Sklad.exe u psin
¢aitnoB s XpaHeHHs NaHHBIX — Tuna dbf.

APM moxert pabotars Ha I1K knacca IBM 286
U BBILIE, T.€. SIBJSIETCSI HE 0OPEMEHHUTEIbHBIM.

Pabora BbINONIHEHA 3a CYET CPEICTB IMPO-
IrpaMMHO-1I€JIeBOTO  ()MHAHCHUPOBAHHUS  Ha-
y4YHBIX ucciaegoBaHuid Ha 2021-2022 roxbl
no npoekry MPH BR 10965224 «Pa3pabot-
Ka KajacTpa >XMBOTHOro mupa CeBepHOTro
Tanp-Illans g coXpaHeHUs €ro reHeTudye-
CKOTO pa3HooOpa3us».

BeiBoabl. B paszgene mosyyeHsl Clemyro-
IIIUE PE3YJIbTaThI:

— Ha OCHOBE MAaTe€MaTH4e€CKOW TEOpUHU OIl-
TUMaJIBHOTO YIPAaBIEHUS pelleHa mnpobiema
ONTUMAJIBHOTO 33Ka3a;

— Ha OCHOBE MeToja MTpadHbIX (QYHKIHHA
1 YUCJIEHHBIX METOAOB PELIEHUS IKCTpEMab-
HBIX 3a/a4 Julsl NPEeJIOKEHHON MaTremarnye-
CKOM MOAENN yNpaBJIEHUs 3amacaMu paspa-
00TaH aJTOPUTM HAXOXKJCHHS ONTHUMAIbHOTO
peLieHus.

B xone BbImomHEHUS pabOThl MOIYUYCHBI
HOBBIE PE3YyJbTaThl, KAaCAIOIIMECS MaTeMaTH-
YECKOT0 MOJEJINPOBAHUS CHUCTEM YIIpaBie-
HUS 3anacaMy. JTO MaTeMaTudeckas MOJENb
yYIpaBJIEHUs 3alacaMy ¢ OrPaHUYEHHEM Ha
00beM CKJIa/ia ¥ Ha yIpaBJIeHUE, B TAKOM BUJIE
OHA paccMaTpPHUBAETCs BIIEPBbIE.
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KOMILJIEKCHBIN moJaxoa K YCTOMYUBOMY PA3SBUTHUIO B COEPE
PAIIUOHAJIBHOT'O UCITOJIB30OBAHUSA U OXPAHBI ITPUPOJHBIX PECYPCOB
HYPTAJIMEBA A.Ill.

(Kazaxckwuii yHUBEpCUTET TEXHOJIOTHH 1 Ou3Heca nurgalieva as@mail.ru)

AHHoTanusi: B pabore paccMOTpeHBI TEOPETUYECKHE MOAXOAbI K TOHATHIO «yCTOHUMBOE
pa3BuTHE». PaccMOTpEeHBI OTeueCTBEHHBIE U 3apyOekHbIe pa3pabOTKU PaBHOBECHOTO Pa3BUTHS
CUCTEMbI, KOHIENIMHU YCTOMYMBOIO Pa3BUTHS, SKOHOMHUKU PALMOHAIBHOIO MCIIOJIBb30BAHUS U
OXpaHbl PUPOJIHBIX PECYPCOB. ABTOP paccMaTpuBaeT MOAXOAbI K TPAKTOBKE U MHTEPIpPETALUN
YCTOMYMBOTO PAa3BUTHUS, 00OCHOBBIBAET KOMIUIEKCHOCTh M PACKPBIBACT CTICHU(PUKY CUCTEMHOCTH
[P COBPEMEHHOM ITOHMMAaHHUM CYIIHOCTH YCTOMYMBOIO Pa3BUTHUS JUIsl HEPABHOBECHBIX U HECTa-
OMIIBHBIX YKOHOMHUYECKHUX CUCTEM.

KnroueBble cjioBa: yCTOIUNBOE pa3BUTHE, TUHAMHUECKOE PABHOBECHE CUCTEMBI, COATIAaHCUPO-
BaHHOCTb, MPHUHILMUIIBI YCTOWYMBOCTH CUCTEMBI.

COMPREHENSIVE APPROACH FOR SUSTAINABLE DEVELOPMENT IN
EFFORTS TO ENSURE THE SOUND USE AND PROTECTION OF NATURAL
RESOURCES
NURGALIYEVA A.SH.

(Kazakh university of Technology and business, nurgalieva as@mail.ru)

Abstract: The paper considers theoretical approaches to the concept of “sustainable
development”. Domestic and foreign developments of the equilibrium development of the system,
the concept of sustainable development, economics of the sound use and protection of natural
resources are considered. The author considers approaches to the interpretation of sustainable
development, substantiates the complexity and reveals the specifics of consistency in the modern
understanding of the essence of sustainable development for non-equilibrium and unstable
economic systems.

Keywords: sustainable development, dynamic balance of the system, balance, principles of
system stability.

TABUTY PECYPCTAPIBI ¥YTBIM/IbI MAWJAJIAHY ’KOHE KOPFAY
CAJIACBIHIATBI TYPAKTBI JAMYTA KEHHIEHAI KO3KAPAC

HYPTAJIMEBA A.Ill.
(Kazak TexHosorus »oHe OM3HEC YHUBEPCUTETI, nurgalieva as@mail.ru)

AHHOTanus: J)KyMpICTa «TYpaKThl 1aMy» YFBIMbIHA TEOPHSUTBIK KO3KapacTap KapacThIPbUIFaH.
XKyiieHiH Tere-TeHIiK JaMYbIHBIH OTAHJIBIK KOHE IIETENIIK d3ipiieMenepl, TYPAKThI 1aMy TYKbI-
pBIMIaMackl, TAOUFH pecypCcTapabl YTHIMIBI Naljanany KoHe KOPFay SKOHOMHUKACH! KapacThIPhI-
nasbel. ABTOP TYPaKTHI JaMy/Ibl TYCIHIIPY dKOHE HAKTBUIAY TOCUIAEPIH KapacThIpaabl, KYpACIUIIriH
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HET13/ei/1i )KoHE Tene-TeH eMecC JKOHE TYPaKChI3 IKOHOMHKAJIBIK JKYHelep YIIiH TYpaKThl AaMy-
JIBIH MOHIH Ka31pTi 3aMaHFbl TYCIHYAET] )KYHETUTIKTIH epeKIIeTIKTepiH alaibl.
Tyiiin ce3mep: TypakThl J1aMy, >KYHEHIH JAMHAMUKAIBIK TEME-TeHIITi, Tere-TeHJIK, Kyihe

TYPaKTHUIBIFbIHBIH PUHLIUTITEP]

BBenenmne. YctoliunBo€ pa3BUTHE CTPaHbI
— 9TO pa3BHUTHE, YIOBIETBOpSIOIIEE MOTPeO-
HOCTH HACTOSIIETO MOKOJIEHUSI M HE CTaBAIlee
MOJl yrpo3y BO3MOXKHOCTH OyaylIuMX IOKOJIe-
HUH YIOBJIETBOPSITH CBOM MOTPEOHOCTH.

Jns Pecniyonukm Kazaxcran mepexon K
YCTOMYMBOMY PA3BUTHUIO SIBISETCS HACYIIHOMN
Heo0XoauMOCThi0. POCT SKOHOMUKH 3a Cuer
JKCIUTyaTallud TPUPOIHBIX PECYPCOB MOMKET
MIPOUCXOJIUTH TOJIBKO Ha OIpPEe/Ie]ICHHOM JTalle.
B coBpeMeHHBIX yCIOBUSIX ISl pOCTa U Pa3BU-
TUs TpeOyroTcsi 0oyiee MPOTPEeCCUBHBIE MeXa-
HU3MBI.

VYcToitunBoe pa3BUTHE HEOOXOIUMO IS
nocTwkeHus: uenerd Crparernyeckoro riaHa
pazButus Kazaxcrana no 2025 rona. [Tpuniun
YCTOHYMBOTO Pa3BUTHUS TAKXKeE 3aJI0’KEH B OCHO-
By cTparteruu BxoxkaeHus Kazaxcrana B yucio
MATHICCITH HanboJiee KOHKYPEHTOCITOCOOHBIX
ctpan mupa. s Kazaxcrana ycToM4umBOCTH
Pa3BUTHUSA — ATO, MIPEXK]IE BCETO, IIEPEXO]] HA HO-
BbI€ TEXHOJOTHYECKHUE YKIIAJbl, HA CMEILEHUE
aKIIEHTa Pa3BUTHS HAIIMOHAIBHON 3KOHOMUKH
OT MPHUPOIHO-PECYPCHOTO HCIOJIB30BAHUS K
(hopMHPOBaHNIO MHHOBAI[MOHHOM MOJENHN JKO-
HOMMYECKOTO Pa3BUTHSI.

JlanHast cTaThsi ONpenesseT TEOPEeTUIECKUe
MOJXOJbl K YCTOMUMBOMY Pa3BUTHIO BO BCEX
chepax IKHU3HENEATENBHOCTH cTpaHbl. [lns
9TOr0 HEOOXOAWMO, YTOOBI PKOHOMHUYECKHE,
9KOJIOTHYECKHUE, COLUATbHBIC U MOJUTUUYECKUE
(hakTOpel pa3BUTHS OBLIM WHTETPUPOBAHBI H
paccMaTpuBaIMCh KaK eIMHBIN MpoLecc.

Metonbl M marepuabl. Teopemuueckue
n00X00bl K PABHOBECHOMY PA38UMUI0 CUCHE-
Mbl.

[TonsiTHE «yCTOMYMBOE pa3BUTHE)» HUME-
€T JIOBOJIBHO MPOTHMBOPEUYMBBIA Xapaktep. B
HACTOSIIIMM MOMEHT CYIIECTBYET MHOXKECTBO
ONpPENEIICHUH U TPAKTOBOK KOHIIEMIIUH yCTOM-
YUBOTO Pa3BUTHS. DTO CBSI3aHO C TEM, UTO Tep-
MHUH «yCTOMUYMBOE pa3BUTHE» MPUMEHSETCS B
pa3nMyYHbIX 00nacTAx Hayku. B cBs3u ¢ 3TuM,
TEPMUH UMEET U pa3iNyHble OTTEHKH U TpaK-
TOBKH. Tak pazinyarT «yCTOMYMBOE pa3BUTHE
o01iecTBay, «yCTOWYMBOE Pa3BUTUE IKOHOMHU-
KU» U T. 1.

Wnen ycroniumBoro passutusi Obutk odu-
nuaabHO mpoBo3miameHsl Ha Kondepenuuu
[0 OKpYXKalollei cpee u pa3BUTHIO, KOTOpast
npoBoawiack B Puo-ge-XXaneripo B 1992r. Ora
KOH(epeHIusi paccMaTpuBaia OKPYKaIOIIYIO
Cpely U COIMaIbHO-3KOHOMUYECKOE pa3BUTHE
KaK B3aMMOCBSI3aHHBIE U B3aMMO3aBHCHMBbIE
oOnacru.

N3BectHO, uTo mocne Kondepennuu B Pro
BONPEKH BCEM JAEKJIapalusM TOCTHYb PaBHO-
BECHOTO COCTOSIHUSL MEX]y SKOHOMHYECKUM
POCTOM, COIMAIBHBIM COOOILECTBOM U OKPY-
YKaroNIeH MPUPOIHON CPEO TaK U HE YAAIOCh.

[IpyurHa — He KeJlaHue CTPaH «30JI0TOTO
MUJUIMAP/Ia» COKPAaTUTh TEMIIbl CBOETO JKO-
HOMMYECKOTO Pa3BUTHUS ISl TOCTHXKEHUS TIIO-
O6anpHOrO paBHOBecHsi. C Ipyroil CTOPOHHI,
MOJIENb «3€JIEHOM SKOHOMHUKN», KOTOpast cTaja
MIPEeIMETOM OCHOBHBIX AMCKYCCHUHN Ha MOCieN-
HEM CaMMHTE IO YCTOMYHMBOMY pa3BUTHIO B
Puo-ne-XKaneitpo (2012), BocnmpuHUMAETCS
Pa3BUBAIOIIMMUCS CTPaHAMU KaK HETO3BOJIU-
TeJbHAsE SKOHOMHMYECKAsh POCKOIb, a HE Kak
JNOCTIXKEHHE cOaTaHCUPOBAHHOCTU 3KOHOMHU-
YECKUX MPUOPUTETOB, HKOJIOTHUEcKoil 0e30-
MACHOCTH M COLHUAIbHBIX TapaHTUW Ui IIU-
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POKHX CIIOEB HACEJICHUS B JOCTHXKEHUH 00111e-
CTBEHHOTI'O IIporpecca.

CeroHs MOXHO YTBEpXIaTh, YTO €IUHBIM
ONTUMAaJIbHBIM BAPUAHTOM JI0CTUKEHUS YCTOM-
YUBOTO PA3BUTHSI SBJISETCS UJIed PABHOBECHSI.
Ona BBITEKAaET M3 EAMHOTO OOIIECTBEHHOIO
ONTUMYMa, HEOIHOKPATHO 00CYX/IaBIIETOCS B
TEOpUH SKOHOMHUECKOro pasutus 1. Illymme-
Tepa U TEOpPUU OOIIEr0 IKOHOMHUECKOTO PaB-
HoBecwus (B paborax JI.Banwspaca, A. Kypno, B.
JlxeBoHca, A. Mapmmana u ap.) Haubonprmmii
BKJIaJa B pasButue Teopun cuenan B.llapero.
OntumansHocth 1o Ilapeto siBisiercs TaB-
HBIM MOHATHEM TEOPHH PHIHOYHOTO PaBHOBE-
cusi. OCHOBHOE cOJlep’)KaHNEe SKOHOMHYECKOTO
paBHOBECHUSI- COOIOICHIE COOTBETCTBUS MEXK-
1Ty Pa3HbIMU COCTABJIIOIUMU: CTOUMOCTHOM 1
MaTepHaJbHO-BEIIEBOW YacTIMH OOIIECTBEH-
HOTO MPOJYKTa, MEX]Yy CIPOCOM U IPEIIIOKeE-
HUEM Ha pbIHKe [1].

PaBHOBecue sBisieTcss MHOTO()AKTOPHBIM
SIBICHUEM, HA KOTOPOE BIMSIOT €CTECTBEH-
HO-Teorpauyeckue, COMUAIBHO-TOIUTHYEC-
CKHE, SKOHOMUYECKHE U IpyTrue (GakTophl.

BrniepBble cocTOsSIHUE paBHOBECUS B CUCTEME
«TIPUPOA-YETIOBEK» OBLIO OXapaKTepU30BAHO
H.®. Peiimepcom. B cBomx paborax oH mpen-
JIOXKWJI HECKOJIBKO ONpEAEICHUI OHATHS paB-
HOBECHSI, KOTOPBIE CBOJATCS K CIEAYIOIEMY:

1.PaBHOBECHE B CUCTEME «IPUPOAA-UYENIO-
BEK» SBIISIETCS COCTOSTHUEM JUHAMUYECKUM
(KBa3uCTallMOHAPHBIM) — CHCTEMa B JaHHOM
COCTOSIHUM HAaxXOJIUTCS HEKOTOPOE BpeMs WM
U3MEHSETCS;

2.PaBHOBECHE OrpaHHYEHO B MCTOPHUU ye-
JIOBEUECTBA JIaBJIEHUEM I'OCY/lapCTBa Ha cpeny
CYLIECTBOBAHMSI JIIOIEH, KOTOPOE €IlEe coXpa-
HSIET €CTECTBEHHBIE YCIIOBUS JKU3HU YEJIOBEKA
KaK BHJIa — CYLIECTBYIOT T'paHUIbl aHTPOIIO-
TE€HHOTO BIIUSIHHUS;

3.PaBHOBecHE JaeT MaKCHUMAaJbHBIM COLHU-
0-IKOJIOTO-?KOHOMHUYECKUN PPEKT Ha TpOTs-
KEHUU YCIIOBHO OECKOHEYHOTO BPEMEHHU.

[To MHEHMIO 3apyOEKHBIX SKOHOMHUCTOB:
rOCy/IapCTBEHHBIE U (PMHAHCOBBIC YUPEIKIACHUS
JOJKHBI IIEPEOPUECHTHUPOBATh CBOIO JEATENb-
HOCTb B CBSI3M C TE€M, YTO SKOHOMHKA BCKOPE
HEM30€XKHO CTOJKHETCS C OrpaHHYCHHSIMHU,
HaJaraeMbIMH  T[TIO0ATBHBIMU  TPOIECCAMHU.
Oxonomuct I'epman Jleitnmu (Herman E. Daly)
IpeUiaraeT MepexoauTh K HOBBIM CIOCO0aM
HAJIOTOOOJIOKEHUs, YCTAHOBICHHS IPOLECHT-
HBIX CTaBOK, PEryJMpOBaHUs IPOLECCOB HC-
II0JIb30BAaHUSI PECYPCOB M OXpaHbl OKpYyXkaro-
ey cpensl. B cBoeM KOMMEHTapUH 3 KOHOMUCT
ITapra Hacrynta (Partha Dasgupta) cornara-
eTcs ¢ OoIbIIeH YacThIO YTBEpKAeHUH Jleitnn,
OJTHAKO BBICKA3bIBAET IPENAIOIOKEHUE, YTO
SKOHOMHKA Pa3BUTHIX CTPaH yxke cedyac Ha-
MHOI'0 yCTOHYMBEE, 4YeM KaxkeTcs [2].

Cpenu yKpanHCKUX YUYEHbIX 3HAaUUTENIbHBIN
IIPOrpeCcC B HAIIPABJICHUM OCBEILECHUS COCTOS-
HUSI PaBHOBECHOU cuctemsl caenanu b.Jlanu-
v u JI.Iocrak. B wacTHOCTH, IO paBHO-
BECHBIM YCTOWYUBBIM Pa3BUTUEM OHHU TOHUMa-
IOT «CHCTEMY OOIECTBEHHOTO MPOM3BOJICTBA,
B CBSA3U C KOTOPOU JOCTUIaeTCs ONTUMAIbHOE
COOTHOILICHUE MEXAY SKOHOMUUYECKUM pa3BH-
THEM, HOpPMaJIM3alMeN Ka4YeCTBEHHOIO COCTO-
SITHUSI TIPUPOJTHOM CpEeJbl, POCTOM MaTepualib-
HBIX U JYyXOBHBIX HYXJ HaceneHus». Poccuii-
ckue skoHomucThl B. JlanunoB-/lanuibsn, K.
Jloces, U. Peiid onmpatoTcst Ha MOAX0A, KOTO-
pBIN MO3BOJIIET paccMaTpUBaTh YEIOBEUYECTBO
KaK CHUCTEMHBINH 37eMeHT Onocdepsl, 3aKOHBI
U OrPaHUYEHMs] KOTOPOU OHO HE BIIPABE Iepe-
cTynarbs 0e3 karactpoduyeckux mis ceds mo-
cnenctBuil [3]. Onmpasick Ha pa3pabOTaHHYIO
POCCHIICKUMU YYEHBIMU TEOPUIO0 OMOTHYECKON
PEryJsIuU OKpPYKaroLEeN Cpeabl — MOAAEepKa-
HUS MIPUEMJIEMBIX JJI KU3HHU Ha 3emiie rnapa-
METPOB CPEIACTBAMHU CaMOM KU3HH, — aBTOPHI
Pa3BEHUYMBAIOT TEXHOTCHHYIO KOHIICTILIUIO HOO-
cdepsl. [Ipupona B MUIIITHOHBI pa3 COBEPILICH-
HEe M «yMHEe» JIOObIX YEeOBEYECKUX TEXHO-
JIOTUH, U €IUHCTBEHHBIN CITIOCOO OTBECTH IPO3-
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SIIYI0 KaracTpody — OCIIa0UTh 3arpeneabHbIN
aHTPOIIOTEHHBIH Mpecc, OT KOTOPOTO CTPAAaeT
Ha 3emJie BCe KUBOE, U 0CBOOOIUTD «3aKOHHOY
MpUHAIIeKalIee npupoae mecto. MimenHo B
3TOM, B TIOCTENICHHOM BO3POXICHUHU XOTS OBl
YacTH pa3pylICHHBIX ECTECTBEHHBIX 3KOCH-
CTEM, U COCTOMT, II0 MHEHHUIO aBTOPOB, CTpa-
TETMYECKUI HEPB TOTO, YTO MPUHSATO HA3bIBATh
YCTOMYUBBIM Pa3BUTHEM.

Tenepp ycTOMYMBOE pa3BUTHE BCE Yalle
MMOHUMAETCs KaK CIIOCOOHOCTh K BOCIIPOU3-
BOJICTBY IMHAMHMYECKOTO paBHOBecus. Tem He
MeHee, Hapsly C TaKuM OOIIMM IPHU3HAKOM,
KaK JMHAMHYECKOE paBHOBECHE, YCTOMYMBOE
pa3BUTHE TaKXe ONpEAeseTcs TapMOHHEH
(rapmoHu3anueit), crabMIbHOCTHIO, COATaHCH-
POBaHHOCTBIO U IPYTUMU NPU3HAKAMH.

B HameMm nmoHMMaHUM COCTOSHUE JWHAMH-
YECKOTO PaBHOBECHUSI CHCTEMBbI MpPEAyCMaTpH-
BaeT TAKOE €€ COCTOSHUE, KOIJIa OHa MOXKET
BBIMTH U3 MPHUCYIIETo i KoM(OpTHOTO COCTO-
SIHUSL TI0J] BIMSIHUEM BHEIIHETO BO3JACHCTBHUS
(mpu MUHMMAJIBHO 0E30MaCHOM OTKJIIOYCHUN)
Y BO3BPATUTHCS B KAY€CTBEHHO JIyUIIIee COCTO-
SIHUE.

IIo muenuro Menbauka JLI.: «pa3Butue —
HeoOpaTHMoe, HaIpaBICHHOE, 3aKOHOMEpPHOE
U3MEHEHHE CHUCTEMbl Ha OCHOBE peajH3aluu
BHYTPEHHUX MPUCYIIUX € MEXaHU3MOB CaMO-
opranuzanui. OeHOMEHY pa3BUTHUS MPHCYILA

orpenesieHHasi MpOTUBOpeunBoCTh. C OIHOM
CTOPOHBI, OHO TIPEAINOJaraeT CIOCOOHOCTh
CHCTEMBI COXPAHATh YCTOMUMBOCTb W MPOTHU-
BOJICIICTBOBATh M3MEHEHUSIM — 0e3 3TOro He
MOTYT OBITH 00€CTIeYeHbI HEOOPAaTUMOCTD U Ha-
npaBiaeHHOCTh. C APYroil CTOPOHBI, pa3BUTHE
HEPa3pBIBHO CBSA3aHO CO CITIOCOOHOCTHIO CUCTE-
MBI K TpaHchopmanmsM. Bens passutue — 310
MIPEXkJIe BCEro U3MEHEHUs» [4].

Wrak, nuHaMH4YecKoe paBHOBECUE — CO-
CTOSIHME IE€PEeMEHHOE, a HE IOCTOSHHOE IO
CBOCH Tpupojae. ITO COCTOSIHHE OObEIUHSET
COCTOSIHUSI CHUHEPIeTHYECKOr0 PAaBHOBECHS:
CTallMOHApHOE (B MOHUMAHUU TOTO, YTO CHU-
CTeMa MMOCTOSIHHO HaXOAWUTCS B COCTOSTHUM CO-
LIHO0-3KOJIOTO-?KOHOMHUYECKOTO paBHOBECHUS) U
MOJIBM)KHOE (B TMOHMMAHUU MOCTOSHHOTO W3-
MEHEHHUs MapaMeTpoB cucteMsl). To ecTs au-
HAaMHUYECKOE PABHOBECHE COIHO-3KOJIOr0-3KO-
Homuueckoit (CO3) cuCTeMBbI — 3TO COCTOSIHUE
CTallMOHAPHO-TIOIBIKHOE TI0 CBOEH Tpupose,
KOTOpPOE€ TOJIHOCTBIO HCKIIIOYAET COCTOSIHHUE
JOCTH)KEHUSI PAaBHOBECUSI M OCTAHOBKY pa3-
BUTH. A cKkopee, HAa000pOT, — MOCTOSIHHOE
Pa3BUTHE CUCTEMBI C IIOCTOSHHBIM JJOCTHXKe-
HUEM €10 PaBHOBECHS MEXIY COLIMAIbHBIMU,
HKOJIOTMUYECKUMU U HKOHOMUYECKHMHU IIPO-
[[ECCaMH.

OmnpenenrM OCHOBHBIE MTPU3HAKH YCTOWYH-
Boro pasutus COD cuctemsl (Tabnuma 1).

Ta6auna 1. XapakrepucTuka nNpu3HaKkoB ycToitunBocT CII cucTeMbl

IIpu3HaK ycTOMYMBOCTH Conep:xxaHue NpU3HaKa OcolenHocTH

C33 cucrembl

PaBHoBecue JocTuxenune coCcTosHUS TUHAMUYECKOTO CornacoBaHHOCTh
paBHOBecHsi CI3D cucteMbl

CoOanancupo-BaHHOCTh | JloCTH)KEHHE ONTUMATIBHOTO COOTHOIIIEHUS CootHolenue
Ka4eCTBEHHBIX U KOJIMYECTBEHHBIX
xapakTepucTuk CO3 cucrteMbl

["apmonn4HOCTH B3aumo3aBUCUMOCTb MEXKIY COLIMANBHOM, B3aumocss3b
SKOHOMHYECKOH U HKOJIOTHYeCcKoil chepamu
CUCTEMBbI
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CTabunbHOCTh [lonnepxanue Ha MNPOTSHKEHUMM BO3MOXKHOTO [I[IpogonxkuTens-
CpOKa TMOJIOKUTEIBHBIX MMapaMeTPOB Pa3BUTHS |HOCTb

C93 cucrembl
AKTHUBHU3AIMS TOTEHIIMAIBHBIX BO3MOXKHOCTEeH | CaMopa3BUTHE
CHCTEMBI TI0 HapalIMBaHUIO U APPEKTHBHOMY
HCIIOJIb30BAaHUIO KOHKYPEHTHBIX MPEUMYIIECTB
TUTIsE 00ECTICYeHUS] YCTOMYMUBOTO €T0 Pa3BHUTHSA, a
TaK)XK€ BHEJIPEHUE HOBBIX JIOCTHIKEHUN HAy4dHO-
TEXHUYECKOTO0 Tporpecca B  IPOU3BOJCTBO,
OKPYKAIOIIYIO CPEeNly U COLMAIBHYIO chepy.
Hcnonb3oBanne mnoreHnuana COD cucremsl, | CaMOBOCIIPOU3-
CIIOCOOHOCTh K  CaMOBOCIPOM3BEJICHUIO U | BOACTBO
HEJOMYIIEHUIO JCHCTBUS JCCTAOMIH3UPYIOIINX

KonkypeHnro-
CIIOCOOHOCTH

besomacHocts

(hakTopoB

Oo0cy:xknenue u pe3yabrarbl. Konyenmy-
anbHble OCHOB8bL YCMOUYUBO20 PA3GUMUSL.

PaccMoTpuM ocHOBHBIE 3apyOeKHbIE U OT-
euecTBEeHHbIe pa3paboTku B 3ToM cdepe. Kon-
depennus OOH 1o Bompocam OKpy’KaroIeu
cpensl mpuHsuia Jlexknmapanuio, coaepsKamyro
27 TmpUHLMIOB ycTOM4YMBOro pasputusa. Cpe-
1 HUX MOXKHO BBIJICNIUTH CIEAYIOUINE: JIIOIU
HMMEIOT MPaBO Ha 37I0POBYIO U IUIOAOTBOPHYIO
KHU3Hb B TAPMOHHMHU C MIPUPOJIOiL; TOCYIapCTBO
MMEEeT CYBEPEHHOE IMPaBO Ha HCIOJIb30BAaHUE
CBOMX pecypcoB 0e3 yimiepba okpyxaroriee
cpele; MpaBo Ha pa3BUTHE JOJHKHO OCYIIECT-
BJISITBCSL TaKUM 0Opa3oM, 4TOOBI YIOBJIETBO-
PATH HYXJbl HBIHEIIHETO U OyAylINX MOKOJIe-
HUH; 3alIUTa OKpPYXKaIoOIIeH cpeibl, a TaKkKe
BHEJJpEHNE MHHOBAIMI U TEXHOJOTHUI B MpO-
W3BOJACTBO JOJDKHBI MMETh II€NIbI0 JTOCTHIKE-
HUE YCTOMYMBOTO pa3BUTHUSA U T.I1. IMeHHO 3T
MIPUHIIMIIBI JIETIA B OCHOBY BCEX JajJbHEHIINX
pa3paboToK B 001aCTH YCTOMYHUBOTO Pa3BUTHSL.

Konuenuus ycroitunBoro pasButus ¢op-
MHPOBaJIaCh B XO/I€ TOCTETIEHHOTO OCO3HAHUS
OOIIECTBOM TMPUPOTOOXPAHHBIX, HKOHOMHYE-
CKHX M COIIMAJIbHBIX MPOOJieM, OKa3bIBAIOIIUX
BIUSHUE HA COCTOSHUE MPHUPOTHON Cpembl.
Nnen o HeoOX0OMMOCTH YCTOMYUBOTO Pa3BU-
THUSI HE HOBBI, Be/Ib ellle B Hauaje XX Beka aka-

nemuk B.B. BepHajckuii, HAMHOTO orepesxkast
CBO€ BpEeMs, BBIIBHHYJI KOHIICTLIHIO HOOC(e-
pHI (cdepsl pazyma), B OCHOBE KOTOPOH JICKUT
ujesi rapMOHHM3alMU B3auMOJCHCTBUS 0011e-
cTBa U npupoasl. OH rOBOpUJI, YTO «YeJIOBe-
YeCTBO, B3ATOE B 1I€JIOM, CTAHOBUTCSI MOIIHOM
reOJIOTUYECKOM CHIIOW, KOTOpasi ONpeaeisieT
HOBOE I'€0JIOTMYECKOE IBOJIIOLIMOHHOE U3MEHe-
HUEe Onocdeps» U mpeaynpexaan 00 onacHo-
CTSIX, CKPBITHIX B (POPMUPOBAHUH HOOC]EPHI.

B name Bpemsi KOHUENIUS YCTONYMBOIO
pa3BUTHS SIBUJIACH JIOTUYECKUM UTOrOM Hayy-
HOTO U COLMAJIbHO-I)KOHOMHYECKOTO Pa3BUTHS,
OypHO HaunHaBmierocs B 1970-e rr., korma Bo-
[IpOcaM OTPaHUYEHHOCTH MPUPOAHBIX peECyp-
COB, a TAaK)X€ 3arpsiI3HEHUS PUPOJHOMN CpeJibl,
KOTOpasi SIBJISIETCS OCHOBOM JKU3HHU, SKOHO-
MHYECKOM U JII000H NesATEeIbHOCTH 4YeI0oBeKa,
OBbLIO MOCBAIIEHO OOJBIIOE KOJTUYECTBO HAYY-
HBIX padoT.

Nnest ycToM4MBOTO pa3BUTHS MOSIBUIIACH BO
MHOTOM Omaroaapst 3G }exTy, KOTopbIid pou3-
Ben B 1972 rony nokian Pumckoro kiry6a «Ilpe-
nensl poctay [5]. B aTol pabore mpoBoauics
aHaJIU3 BO3MOXKHOTO Pa3BUTHUS IMBUIM3ALMU
C YYETOM IMOTEHLIUAJIBLHOTO POCTa MOy,
MacIITabOB MCIIOJIb30BaHUS HPUPOJHBIX pe-
CYpPCOB, JKOJOTHYecKuX IMpolieM. BbIBObI
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ObUIM BeCbMa TPEBOXKHBI: €CIIM YEJIOBEYECTBO
MIPOAOJIKUT JKUTh, HUYETO HE MEHSISI, CTPEMSCH
K MAaKCHUMaJIbHOMY POCTY, KaK 3KOHOMHYECKO-
My, TaK U HOIMYJSALUOHHOMY, TO yXke uepe3 50
JeT MOXKHO OXUAATh KaTacTpO(UUECKHX IO-
cnenctBuil. OTHUM U3 SKCIEPTOB, K KOTOPHIM
oOparuicst Pumckuil kiy0, n ObUT MaTeMaTHK
u cuctemHbI ananuTuk [[x. doppecrep, cos-
JaBIINH HOBBIA THUIT MOJECIICH, BIOCICICTBUH
MOJIYYHUBIIMX HA3BaHHE MOJIEJIEH MUPOBOM -
HAMUKH, TAK)KE MOJIOIOW YUYEHBIN-MaTEMAaTUK
Jennuc Menoys. B takux Mozensx paccma-
TPHUBAIOTCSL TapaMeTpbl mopsaka (Hauboiee
CYILIECTBEHHBIE MaKpOIIEPEMEHHBIE, XapaKTe-
pusytoie Mup Kak uenoe). B mogensx ®op-
pecTepa B KauecTBE TAaKOBBIX pPacCMaTpHUBa-
JMCh HAceJIeHUE IJIaHEThl, OCHOBHBIC (DOHIIBI,
noist GOHJOB B CEIBCKOM XO3sIMCTBE, YPOBEHb
3arps3HEHUs], KOJIMYECTBO HEBO30OHOBISIEMBIX
MIPUPOJHBIX pecypcoB. s CKOpOCTH M3MEHe-
HUSl 3TUX PECYPCOB MUCAIUCH YPABHEHHUS, UX
K03 PUIHEHTH HAXOAWIUCH TaK, YTOOBI HaU-
JTy4IIUM 00pa3oM OINMCHIBATh TPACKTOPHUIO,
poleHHY0 yesoBedecTBoM ¢ 1900 mo 1970
roa. Jlasee Ha 3TOM OCHOBE J€ajcs MPOTHO3.
Pe3ynprarel KOMIIBIOTEPHOIO aHAJIM3a MOCTPO-
eHHol Mozenn Poppecrepa U MOCIELYIOIUX
6ostee MoIpPOOHBIX MOJIEIe MUPOBOI TUHAMU-
KM BbI3BaJM 1OK. OKa3ajiock, YTO IpU COXpa-
HEHHUHU CHOKUBIINXCSI B XX BEKe TECHACHIIUU
MHPOBYI0 SKOHOMHKY KJIET KOJUIAIIC IPUMEPHO
K 2050 rony.

Hecmotpst Ha akTHBHOE 00OCYX/JIEHUE KOH-
LEMIHUA YCTOMYMBOTO Pa3BUTUS U PAIl IPU-
HATHIX O(UIMATBHBIX PEIICHUH, €IUHCTBO B
OIIpE/IENIEHUHN U TPAKTOBKE 3TOTO TEPMHUHA OT-
CyTCTByeT. Yke B pabote (Pezzey, 1989) mpu-
BesieHbl Oonee 60 ompeneneHuit yCTOMYMBOTO
pa3BUTHS, IPEAJIOKEHHBIX Pa3HBIMHU aBTOpaMu
[6]. TIpuBenem HeKOTOpBIE U3 OOJIEE MO3THUX
ONpPENEICHUN: «yCTOMYUBOE pa3BUTHE- ITO
TaKO€ 3KOHOMUYECKOE pa3BUTHE, KOTOPOE HE
MOJPHIBAET MPUPOAHYIO 0a3y Al OyayIIHX MO-

KOJIEHUI M BO3pacTaeT Ha JyIlly HACEJICHUS»;
«yCTOWYMBOE Pa3BUTHE — ITO IKOHOMHUUYECKOE
pa3BuTHE, OOeCleUYHnBalollee YCTOMYUBOCTh
OKpYXKalolel Cpelbl U yCTOWYUBBIN, IOCTO-
SITHHBIM DKOHOMUYECKUH POCT»; «KOIBOJIIOLUSA
4yenoBeka U Ouocdepsl, T.e. TaAKOE B3aUMOOT-
HOIICHUE MPUPOABI M OOIECTBa, KOTOPOE JI0-
IIyCKAaeT MX COBMECTHOE PAa3BUTHUE»; «IIyTh
MaKCHUMU3ALUN JOJITOBPEMEHHBIX BBITOA JUIS
YeJI0BEUECTBAY», IIOBBIIIEHUE KaueCTBA )KU3HU
JIOZIeH, MPOKUBAIOLIMX B Mpeesax IMOoaIep-
JKUBAIOIIE €MKOCTH SKOCHCTeM» U T.A. [7].
Pa3BepHyTO€ CHHTETHMYECKOE OINpEACICHUE
npeyiaraer I. Cpactok: «YcToiuMBOe pa3Bu-
THUE — ATO MHOTOYPOBHEBO — HEpapXUUECKUI
YOPaBISEMBIA  IPOLECC Ka’BOJIIOLMOHHOIO
pa3BUTHs IPUPOABI U 00IIecTBa (MIPH Macco-
BOM M OCO3HAaHHOM Y4YaCTHH HACEJIEHUS), LIEIb
KOTOPOTO — 00€CIeunTh 310pPOBYIO, POU3BO-
JTUTENbHYI0 JKU3Hb B TapMOHHUM C IPUPONOI
HBIHE JKUBYIIMM M OyIyIIMM ITOKOJICHUSIM Ha
OCHOBE OXpaHbI M 000TaIEHUs KYJbTypHOTO U
IIPUPOHOTO HACIIETUS .

Crnenyonm BECOMBIM JTOCTH)KEHHEM Ha
IIyTH YTBEP>KACHHS O0IIECTBA SBISIOTCS IPHH-
LUIIBl TIOJUTHUKYU IUIAHUPOBAHMS yCTOMYMBOTO
paszsutus B EBporne, npunsaTele Ha 12-i cec-
cun EBpomnelickoll KOH(pEepeHIIMH MHHUCTPOB,
B 2000r. B I'anHOBepe. P yueHbIX BBIIEISAIOT
CJIEYIOINE IPUHLIUIIBI IOJINTUKH ~ YCTOMYH-
BOTO pa3BUTHS: 1) 1LeENeyCTPEMIECHHOCTh; 2)
HAy4YHOCTb; 3) HEPApXUUHOCTD; 4) pacnpezeie-
HUE TpaB, 00S3aHHOCTEH U OTBETCTBEHHOCTH;
5) CHCTEeMHOCTB; 6) 00ECIIEUeHHOCTh PA3BUTHS
COOTBETCTBYIOIIMMU pecypcamu; 7) oObearHe-
HUE OTPaCJIEBOIO U TEPPUTOPHUAIILHOTO MO/IXO0-
JI0B K ()OPMHUPOBAHUIO MOJUTHKH YCTOHYUBOTO
pa3BuTHs; §) oOparHast CBA3b.

ABTOpPOM NPEATIOKEHO OIIPEETIEHUE OCHOB-
HBIX IIPUHIIUIIOB, BMECTE C TEM HE OIIPEIEIIECHbI
OCHOBHBIE TOCTYJAThl, 10 KOTOPBIM JOJIKHO
JOCTUraThCsl PaBHOBECHE MEXKIY OCHOBHBIMU
COCTAaBJIIOIMMHU YCTOMYNBOIO Pa3BUTHS.
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b.M. Jlanmmummus u JI.b. IllocTtak BeIaes-
IOT CIIEYIOIIME PUHIIUTIBL:

1) nenenanpapneHHas mogAepx Ka GyHKIH-
OHAJbHO-KOMIIETEHTHOW CTPYKTYpHl OHocge-
PEL;

2) crabunm3anusi MacChl MPOU3BOAUTEIb-
HBIX CHJI, PAlIMOHAIM3AIHS CTPYKTYPBI MPOU3-
BOJICTBA U CIIPOCA;

3) COOTBETCTBHE CHEIUAIM3AINKI U COCTaBa
MIPUPOJIOTIONB30BAHUS  JIaHAIIa()THO-30HAIb-
HOM opraHuzauuu npupozs! [8]. ABTopsl cle-
JIAA aKUEHT Ha MOAJEPKKe M CTaOWIn3alun
MIPOU3BOAUTEIBHBIX CHJI M TPUPOAOIIOIH30Ba-
Hus. OHAKO HE MPENTIOKEHO, KAKUX MPUHITU-
OB HEOOXOAMMO MPHUAEPKUBATHCS, YTOOBI HE
ObUIO JMCIIAPUTETa B COLIMO-IKOJIOTO-3KOHO-
Muueckoit (CO3) cucteme U 1€ATENbHOCTD XO-
3MCTBYIOUINX CyOBEKTOB MPOXOAMIIA CIIAXKEH-
HO U LIEJIEyCTPEMIIEHHO.

CHOXXHOCTh TIPOOJIEMBI YCTOWYMBOTO pa3-
BUTHS OTIpE/IETIsieT HEOOXOIUMOCTh €€ PacCMo-
TPEHHsI Ha Pa3HBIX YPOBHSIX M B PA3NUUHBIX
acniekrax. Peann3oBars yCTOMYUBOE Pa3BUTHE
B TIOJTHOM 00BEeMe MOKHO TOJIBKO Ha TI100alb-
HOM YPOBHE, TIOCKOJIbKY Onocdepa 3eminu eam-
Ha W HapylleHue TpeOOBaHUU YCTOMYMBOTO
pa3BUTHUSA B KaKOM —TO OJIHOM MECTE BIIOJIHE
CrocoOHa BBI3BATh IMIOOATBHBIC TTOCICACTBUS.
HNmeHHO mO3TOMY HEOOXOAMMa KOOPAUHALIUS
YCHIIMH BCEX rOCyJapCcTB B MHPOBOM MaCIIITa-
0e u mpuHsATHE OOIIMX peIIeHui 1o obecreye-
HUIO YCTONYHMBOTO Pa3BUTHS, 00s3aTEIBHBIX K
WCTIOJIHEHUIO BCEMH CTpaHAMH.

Cpenu acnekToB YCTOWYMBOTO Pa3BUTHUS
CJIETyeT OTMETHUTh:

— DJKOJIOTMYECKUW. BaxkHeillen cTopoHOU
MOHSTHSI YCTOWYUBOTO PA3BUTUS BBICTYIACT
TpeOOBaHME OTKa3a OT AHTPOINOTeHHOM Ha-
Ipy3KH Ha TPUPOIHBIE IKOCHUCTEMBI, TPEBHI-
HIAIOIIEH UX HECYIYIO CIIOCOOHOCTh (EMKOCTh
cpenbl). TpeGoBaHME HEMPEBBILICHUS JIOIMY-
CTUMOW HArpy3Kd Ha OKPYXKAIOIIYI0 MPHPOI-
HYIO Cpely Y10OHO Ha3bIBaTh «3KOJIOTHUECKUM

umneparusom» (H.H. Mowucee), HapymieHue
KOTOPOTO CIIOCOOHO MPHUBECTH K JAETpajaluu
IIPUPOIHBIX KOMIUIEKCOB U 9KOJIOTUYECKUM Ka-
TacTpodam;

— DKOHOMUYECCKHI. DaKTUYECKU, MOHITHE
YCTOMYMBOIO Pa3BUTHS MOApPA3yMEBAET IEpe-
XOJl OT MOCTAHOBKHU 3a/1a4 OXpaHbl IPUPOJIbI
3a CYET PKOHOMHMUYECKOIO POCTa K ITOCTAHOBKE
3aJ]a4l OJJHOBPEMEHHOTO 00ecIeueHus! YKOHO-
MUYECKOTO Pa3BUTHS U OXPaHbI CPEb.

Cnenyer nmoguepKHyTb, 4YTO YCIOBUE KO-
JIOTHYECKOTO HMIIepaThBa SBISETCS HEOOXO-
TMMBIM, HO HEIOCTATOYHBIM JIJIsl 00EeCIIeUeHHUS
ycroiunBoro passurud. Hanpumep, B.M. [la-
HunoB-Jlanunesa u K.C. JloceB mpennarator
IIOHMMATh O] YCTOMYMBBIM «TAKOE PA3BUTHE
4eJI0BEUECTBA, NP KOTOPOM HE pa3pylIaeTcs
npuposaHas 0aza 3TOro pa3BUTHS, T.€. BOCIPO-
W3BOAUTCS IPUTOAHAS ISl CYILIECTBOBAHUS Ue-
JIOBEKa OKpYXKarollasi cpenia, MoAaep:KUBaeTCs
J0cTaToyHasi pecypcHasi 0a3za, COXpaHseTcs re-
HOM uesoBeka». Ho Torga oueBuaHBIM pele-
HUEM HPOOJIEMBI SIBIISIETCS CTPATETUS «HYJIEBO-
I'0 pOCTa» — MOJHBIN OTKa3 OT SKOHOMHYECKOTO
pazBuTUs paau obecredeHus CcHOpMyIUpo-
BaHHOI'O HKOJIOIMYECKOIr0 UMIieparusa. B cBs-
3U 3TUM 3KOJIOTUYECKUN HMMIIEPATUB JOJIKEH
OBITH JIOTIOJIHEH KOHOMHYECKUM HUMIIepaTu-
BOM, TO/Ipa3yMeBaloIUM OOeCIeYeHne OIpe-
JIEJIEHHOTO YPOBHSI YAOBJIETBOPEHUSI MaTepu-
QJIbHBIX MOTPEOHOCTEH MyTeM XO3SHCTBEHHOMN
JEeSTENIbHOCTH (IIPOM3BOJICTBA TOBAPOB, OKa3a-
HUS YCIIYT, CO3/1aHusI HHPPACTPYKTYpPHI).

Jlaypear HooGenesckoit mnpemun A.CeH
00OCHOBAJI KOHIIECTILIHMIO «YEJIOBEYECKOTrO pas-
BUTHSI», COITIACHO KOTOPO#l TpeboBaHHS K yc-
JIOBUSIM JKM3HM JOJDKHBI BKJIHOYaTh HE TOJIBKO
YPOBEHB JI0X0/1a, HO U YJIOBJIETBOPEHUE IPYTHX
KU3HEHHBIX LIEHHOCTEW: MPOIOJIKUTEIBHOCTh
KM3HH, YPOBHS 00pa30BaHUs U T.IL.;

— KYJIBTYPHBIN aCIEKT, UIPAIOIIHUNA UCKIIIO-
YUTEJIBHO BAXKHYIO POJIb B PACIPOCTPAHEHUU
UJEN YCTOMYMBOIO Pa3BUTHS U NEPEXONE K €€
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MIPaKTUYECKON peanu3anuu. 30ech B MEPBYIO
odyepenp CleAyeT OTMETUTh MHOTrooOpasue
KyJIBTYp HaCEJSIOUMX 3EMIIIO JIIOAEH, KOTOpoe
00YCIIOBIIMBAET CYIIECTBEHHO PA3JIMYHOE OT-
HOILIEHUE K UJI€€ YCTONYMBOIO Pa3BUTHSL.;

— COLIMAJIbHBIM ACHEKT, OTPAKAOLINNA TPO-
0JeMy yCTOWYHMBOIO Pa3BUTHUS C TOUYKH 3PEHUS
Pa3IMYHBIX COLMAIBHBIX OOIIHOCTEH, CTPYK-
TYp ¥ MHCTUTYTOB, @ TaK)Ke€ OXBaTBIBAIOIIMN
pOoOIEeMaTHKY MOJMTHYECKOTO PEILICHHS COOT-
BETCTBYIOIIUX BOIIPOCOB;

— YIpaBIEHYECKUM acekT. ['apmoHu3anus
YCIIOBUN SKOHOMHYECKOTO M 3KOJOTHYECKOIO
pa3BUTHS HE MOXKET OBITH JIOCTUTHYTa aBTO-
MaTU4eCKd M TpeOyeT CIeHUalIbHBIX YIIPaB-
JeHYecKkux ycunuil. CrenuanucTsl IoA4YepKu-
BAIOT, YTO «aJeKBaTHOE (PyHKIIMOHHPOBAHUE
PBIHOYHOTO MEXaHW3Ma BO Bcex cdepax nes-
TENBHOCTHU, B TOM YHCJIE U IPUPOJOOXPAHHOM,
MIPEIIOIAraeT He TOJILKO OTHOCUTEIbHYIO CBO-
601y oOMeHa ToBapaMu, YCIyraMu, pecypcaMu
U T.II., HO ¥ BKJIFOYEHHE 1I0CTATOUYHO KECTKOTO
MEXaHHU3Ma ILIEHTPAJIU30BAHHOIO YIPaBICHUS
B c(epy B3aUMOOTHOILICHUN YeJIOBEKa, oOIie-
ctBa u O6uochepr» (Hpeiiep u Jlocs). Hemo-
CTaTOYHOCTh CYI'y0O PBIHOYHBIX MEp U HeoO-
XOJIUMOCTb TOCY/IapCTBEHHOIO PETYIUPOBAHUS
DKOJIOT0-DKOHOMUYECKUX B3aUMOJICUCTBUI
0COOCHHO HACTOSITEIBHO aKIEHTHPOBAJI aKa-
nemuk H.H. Moucees: «Heobxonuma mpesxae
BCET0 HEKOTOpas HOBas cucTeMa TpeOOBaHUH,
OTrpaHUYMBAIOLIAS Ty WINA UHYIO AEATEIbHOCTD
JrofieH, T.e. cTaBsllas MOJA KOHTPOJIb TOT ca-
MBI PBIHOK, 00 YTBEpP)KIECHHH KOTOPOTO Ce-
TOIHS TaK MHOTO TroBOpAT. Takum oOpazom,
roCyAapCTBO U B €0 JIMIIE BCE I'Pa)KAaHCKOE
o01miecTBO 00s13aHBI APPEKTUBHO BMEIIUBATH-
Csl B IIPOU3BOACTBEHHYIO JESATEIBHOCTD, B KO-
HOMMUECKHMI mpornecc... W rocynapcTBeHHOE
BMEIIATEIbCTBO TpedyeTcst eme Oonee xKect-
KO€ M BCEOXBATHIBAIOIIIEE, YEM SKOHOMUYECKAs
noauTuKa Py3Bensra BO BpEMEHa BEIMKOIO
kpusuca 1929-1933 rogos. OHO TOJIKHO CTaTh

JEUCTBUTEIILHO BCEXOBATBIBAOIIUM, IOCKOJIb-
Ky pa3pyLICHHUE OKPYKAIOLIECH Cpelbl, KOTOPOE
HEM30€XKHO TMPOU30MIET MpPU HEIOCTATOUHOU
aKTUBHOCTH TOCYJapCTBa U €ro BIACTHBIX Ha-
yaj, o0epHeTcst OeZICTBUEM JUIs BCEX HAIUiD)
(Moucees).

HeonHO3HaYHOCTE  TPaKTOBKHM  ITOHSATHUSA
YCTOMYMBOIO Pa3BUTHUS BBI3BIBACT Pa3INUMS
B monaxonax k ero peanusanuu (Olson, 1994).
Haubonee pacnpocTpaHeHHON ocTaeTcs uaes
TaK Ha3bIBAEMOM «IIPUPOJOOXPAHHON 3KOHO-
MHKH», B COOTBETCTBUU C KOTOPOM YCTaHaB-
JIMBAIOTCSL OIPEIEICHHBIE HOPMAaTHBBI Kaue-
CTBa OKPY>KalolLle cpenbl U KBOTHI Ha JJOOBI-
4y IMPUPOIAHBIX PECYpPCOB, KOTOPBIE IOJIKHBI
co0oaTbes MO yrpo30i SKOHOMHUYECKHX (a
TaK)Ke aJIMUHUCTPATUBHBIX) caHkiui. [Toaxox
OnexyHOBa 03HAUYaET, YTO XO35ICTBEHHOE pas-
BUTHE COXPAHSET IIPEKHUM IKCTEHCUBHBIN Xa-
pakrep, a ero dKOJIOrM4eCKUEe U3ACPKKU OIlIa-
YUBAIOTCS 3a CUYET HKOHOMHUYECKOIO pOCTa.
DTOT MOIXO0[] MOJIOKEH B OCHOBY (POPMHUPOBa-
HUs HALMOHAJIBHBIX CTPATEruil yCTONYMBOIO
pa3BUTHS IPAKTUYECKU BCEX BBICOKOPA3BUTHIX
B DKOHOMHYECKOM OTHOLIEHUH CTPaH, TOTOBBIX
IJIATUTH 33 COXPAHEHUE OKPYXKAIOLIEH CPebl,
HO HE NOTOBBIX K KQU€CTBEHHBIM M3MEHEHUIM
SKOHOMUYECKON JEATEIbHOCTU U CTAHIAPTOB
noTpeOJIeHUs] BO UMsI YCTOMYUBOTO PAa3BUTHUSI.
OnbIT (YHKIMOHUPOBAHHUS TaKOW SKOHOMHU-
KM TIOKa3bIBa€T, YTO OHa BIIOJHE CHOCOOHA
pelaTh JOKaJIbHbIE 3aJauyd, HO IUIOXO CIpPaB-
JSIeTCS ¢ PELICHUEM HKOJIOTHYECKHX MpolieM
Ha PETHOHAJIBHOM M TeM Oosee Io0aibHOM
ypoBae. [loaTomy mpeanaratorcss Moauduka-
LIUU «IPUPOJOOXPAHHON» IKOHOMMKH, yYCHIIU-
BAIOIIME €€ DKOJIOIMYECKYI0 HaIPaBICHHOCTb
(Manunos-Jlanunbsa u Jloces).

JIpyruM TOAXOIOM K PELICHUIO MPOOIEeMbl
YCTOWYUBOIO Pa3BUTHS SIBIIACTCS TEXHOJIOTHU-
yeckass TpaHchopmaiys, moapa3zyMeBaromas
MEepexo]] K IHEPro- M pecypcocOepexeHuio,
MaJIOOTXOJHBIM TEXHOJIOTMSAM IIPOU3BOZCTBA,
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KECTKOMY KOHTPOJIIO Haj 3arpsizHeHueM. Cpo-
€00pa3HbIM MaHH(ECTOM ATOTO HaNpaBICHUS
crana kaura «Paxropa uyersipe. B 1Ba Gosbie
6oraTcTBa U3 MOJOBUHBI PECYPCOBY, TIOATOTOB-
JIEHHasl KaK O4YepeIHOM J0KJIaJ HU3BECTHOMY
Pumckomy ximy0y [9].

ABTOpBI 3TOW KHMIW IOJAraroT, 4TO BO3-
MOXHO 00ECHEeYUTh YJBOCHHE BBIIIyCKa IMPO-
MBILIJIEHHOW M CEJIbCKOXO3MCTBEHHOW MpO-
MBIIIJIEHHOCTH, TPU 3TOM BJBOE COKpAaTHB
3arparbl JHEPTUM U ChIpbs. [lo-BuauMoMy, 310
HarpaBlIeHHEe HaJ0 TpHU3HATh Hambosee mep-
CIEKTUBHBIM ISl HACTOSIIETO BPEMEHHU.

CoBpeMeHHasl MHTEpIIpPETALMsl 3TOrO IOA-
X0Jla — B YCKOPEHNUU CMEHBI TEXHOJIOTHYECKUX
ykianoB. M nHoe copeprkaHne SKOHOMUYECKON
3P PEKTUBHOCTH, HEOTIEIUMOE OT IKOJIOT0-3-
KOHOMUYECKOTO PaBHOBECHs U cOallaHCHpOBa-
HUSL.

CyiecTByeT U TPETHM MOAXOA K PEIIECHUIO
poOIeMbl yCTOMYMBOTO Pa3BUTHA — MEPEXOJ
OT KOJINYECTBEHHOIO POCTAa K Ka4YECTBEHHOMY
Pa3BUTHUIO, 4YTO IIOAPA3YMEBACT CYLIECTBEH-
HYIO COLIMOKYJIBTYpHYIO TpaHchopmanuio. Bor
TYT Mapy CJIOB, YTO UMEHHO BKJIIOYAeT B cebs
3Ta TpaHchopmalys, Kakue ee MpU3HAKU 1 M0-
KazaTenu, XOTsd Obl B caMOM OOIEeM BHJE....
Benp Mbl MOXXKEM Kak ONTHMMM3UPOBATh IPO-
W3BOJICTBO, TaK U COKPAaTUTh MoTpebieHue, a
COLMOKYJBTYpHAsl COCTaBJIsIoIas OyaeT 3To
«UJICOTIOTUYECKI» «O0OOCHOBBIBATHY.

OT1oT moaxoA Haubojee NMPUHIUMNHAICH U
MO3BOJISIET PEIIUTh MPOoOJIeMy YCTOMYUBOTO
Pa3BUTHSI OJTHOCTHIO, HO BPSA JIM MOXKET OBITh
OCYILIECTBIICH B Omkaiiiiee BpeMs Mpu HaJlu-
YU OIPOMHBIX SKOHOMHUYECKUX IUCIPOIOp-
WA MEX]Ty perHOHaMU 3€MJIU, TOJUTUYECKOM
U BOGHHOM HAaNpsKEHHOCTH, OJHOCTOPOHHE
MMOHMMaeMOH Io0anu3anuy.

B nensx goctuxkeHrne yCTOMUUBOrO pa3Bu-
tus «locynapcTBa nmpuHuMaroT 3¢deKkTuBHBIC
3aKOHOJIATEJIbHbBIE aKThl B O0JACTHU OKPYKaro-
men cpensl. I[Ipu 3TOM, 3KOIOrH4eCcKUe CTaH-

JapThl, LEJIM pErIaMEHTalud W IPUOpUTE-
Thl JIOJDKHBI aJ€KBATHO OTPAXKaTb COCTOSHUE
CpEIbl U yCIIOBUs Pa3BUTHS CTPaH, B KOTOPBIX
OHHU TpUMEHSIOTCA...» OTcrona GoKycupyercs
IIOJIOKEHHUE BXOXKJEHUS B COCTOSIHUE YCTONYH-
BOI'O pa3BUTHUsS, KOTOPOE MOXKHO OIPEIECIUTHh
KakK: BceoOIee 3aKOHOMOCTYIIIaHUE, 1TOCKOIb-
Ky 3aKOH W TOJIBKO 3aKOH JIOJKEH OIPEHCIIATh
B3aUMOOTHOLICHUE MEXKIY YEJIOBEKOM U IIpH-
POMIOHi, YETTOBEKOM M OOIIIECTBOM, YEIOBEKOM U
rOCyIapCTBOM.

[Mocnenuuii, Hanbonee KpaTKuit U, OAHOBpE-
MeHHO, eMKuii Te3uc, u3 Jloknamga Kondepen-
[[UU, KOTOPBIA HEOOXOTUMO OOCYIUTH, 3BYUUT
Tak: «Mup, pa3BUTHE U OXpaHa OKpYyXKarolen
Cpelbl B3aMMOCBS3aHbl U HEPA3LCIUMBDY.

[Ipuxonurcst UMETh B BHIY, YTO IIEPEXOJ
K YCTOWYMBOMY Da3BUTHI0 — BECbMa CIIOXK-
HBI{, JTOJTOBPEMEHHBI W MHOTO(AKTOPHBIN
IIPOLIECC JTOCTUKEHUS PABHOBECHOIO B3aUMO-
JEUCTBUSL MEXKIY OOIIECTBOM M OKpY’KaloIIen
IIPUPOAHOU CPENOM, TApMOHU3ALUA UX OTHO-
IIICHUI Ha OCHOBE COOJIIOICHUS 3aKOHOB (DYHK-
LIUOHUPOBaHUA OHOChEpHI.

[TOHATHO, YTO ATOT MPOLIECC HE MOXKET HE
3aTparuBaTh BECh KOMIUIEKC BHYTPEHHHUX IIPO-
O1eM pasBuTHus rocyrapcrBa. OH BKIIOYAeT B
ce0si BOMPOCHI U3MEHEHUSI CTPYKTYPBI MIPOU3-
BOJCTBA M TMOTPEOICHUS,, WHBECTHUIIMOHHYIO
MIOJINTUKY, PAallAOHAJIBLHOIO HCIIOJIb30BaHUSA U
BOCIIPOM3BOZCTBA IIPUPOAHBIX PECYPCOB, KO-
HOMHUYECKOM U KOJOTMYECKON 0€30MmacHOCTH,
COLIMAJIbHOM, HAy4YHO-TEXHUYECKOM W pPETUo-
HaJIbHOM NOJUTUKU. V1 KOHEYHO K€ BHEIIHe-
IIOJINTUYECKUE ACIIEKTBI, B KOTOPBIX 3KOJIOTHU-
YeCcKHe BONPOCH HAUMHAIOT UTpaTh Bce Oonee
3aMETHYIO POJIb.

Pemenue 3a1a4 B paMKax yCTOMYMBOIO pas3-
BUTHSI HAMEYAETCS OCYILECTBUTh C y4E€TOM He-
00XOIMMOCTH BBIBOJIa CTPAHBl U3 HBIHEIIHETO
KpHU3HCa, IIPU YCIOBUU KOPEHHOIO YIIyYILIECHUS
COCTOSIHMSI OKpPYXKAlOLEH Cpenbl, HKOJIOTH3a-
LN XO3SAKMCTBEHHOU NEATEIIBHOCTH, C y4ETOM
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JUHAMUYHO COaTaHCUPOBAHHBIX OTHOILICHUN
MIPUPO/IBI, OOIIECTBA U XO3AUCTBA.

VYcroitunBoe pa3BUTHE (sustainable
development) — 3T0 Takoe pa3BUTHE, KOTOPOE
CIOCOOCTBYET YIOBJIETBOPEHUIO MOTPEOHOCTH
B HACTOSIIIUN MOMEHT BPEMEHH, HO HE CTaBUT
MIOJ] yTPO3y CIOCOOHOCTH OyAyIINX MOKOJICHUN
YAOBJIETBOPATH CBOM COOCTBEHHbIE MOTPEOHO-
CTH.

VYeroitunBocTh (sustainability) — aTo yrmo-
psanodeHue (rearrangement) TEXHUYECKHX,
Hay4HbIX, DKOJIOTMYECKUX, IKOHOMUYECKUX U
COLMAJIbHBIX PECYpCOB TaKUM 0Opa3oM, YTO
pe3yNbTHpYIOLIasl CUCTEMa CIIOCOOHA MOAAEp-
JKUBATbCs B COCTOSIHUM PaBHOBECHS BO BpeMe-
HU ¥ ipocTpancTBe (Xenc u ap., 2007) [4].

[IpuBen€nHoe BbILIE ONpPEACIICHUE SBIIA-
€TCsl OCHOBOIIOJIAralOIMM M Hambosee aBTo-
puteTHbIM. OJHAKO, CYIIECTBYET MHOXKECTBO
npyrux. Huxe npuBeneHsl HEKOTOPBIE U3 HUX:

1. ®opmynupoBka BcemupHoro O6anka:
YcroiunBoe pa3BUTHE — 3TO yIPABIEHUE CO-
BOKYITHBIM KaITUTaJIOM OOIIECTBAa B MHTEpECax
COXpPaHEHUsI M NPUYMHOKEHUS UEIOBEUECKUX
BO3MOXKHOCTEM.

2. ®opMynupoBKa IO 3aKOHOAATEIBLCTBY
PK: VcroitunBoe pa3BUTHE — TapMOHUYHOE
pa3BUTHE MPOU3BOJICTBA, COIMAILHON C(epsl,
HACEJIEHUS U OKPYKAOLIEN IPUPOJHOM CPEIbI.

Payuonanvnoe  npupodononvzosanue u
yemouyugoe passumue.

[IpumeneHre NpUHLIUIIOB 3KOJIOTUU (TIPUH-
LUMBl 3KOJIOTHM — 3TO HPUHIMIBI OMOJIOTH-
YECKOW HAyKM O pPAa3BUTHUM SKOJIOTHYECKHUX
CUCTEM), Jyullle TOBOPUTH O IMPHUHLHUIIAX KO-
JOTMYECKON 0€30MacHOCTH WJIM YCTOHYMBOTO
pa3BUTHA... B HHAYCTPUU — CTPOUTEIBHOM,
METAJUIyprU4eCKOrd, XHUMHUYECKOW, JIECHOM,
TPAHCIIOPTHOM, CEIbCKOXO3SIMCTBEHHON -
HMEET CBOEH 1IeJIbI0 TPAMOTHOE, HE UCTOLIAI0-
iee, OepexIIMBOE, HE arpeCCUBHOE 00YCTPOii-
CTBO MCKyCCTBEeHHOM cpeabl oouranus (MCO)
YeJI0BEKAa B OKPYKEHHUH, BO B3aUMOJEHCTBUU

¢ ecrectBeHHOU cpenoit obutanus (ECO), u
JOCTHKEHUE IKOJIOTMUYECKOTO PaBHOBECHS KaK
MEX]y ’TUMHU CUCTEMAaMH, TaK U MEXJy UX CO-
CTaBISIOMIMMU. PeraTh KOHKpPETHBIE BOTIPOCHI
PaIMoOHAIBFHOTO MPUPOIO-TIOIB30BAHUS, OTIpe-
JeNSATh JIOMYCTHMbIE Harpy3Kd Ha OKpY)Karo-
LIYIO cpeny, pa3pabaTbiBaTh METO/bI YIIPaBie-
HUS TPUPOIHBIMU CUCTEMaMH U CIIOCOOBI 3KO-
JIOTHYECKON MOJICPHHU3AIMH PA3INYHBIX BUIOB
JesITeIbHOCTH 4elioBeka npusBaHa [Ipuknan-
Hasi KOJIOTHSI.

[IpuMeHeHre NPUHIMIIOB 3KOJIOTHHU (peiak-
IIMOHHO HEY/IauHO) U CTPATEerHMH YCTOMYUBOTO
pa3BUTHs BO BcexX cepax KU3HU 00ILIecTBa —
3TO SBOJIONUS OOIIECTBEHHOIO CO3HAHMSA OT
MH(AHTUIN3MA, OT CJICNOTHl KOHLENTYalbHOU
U METOJOJOTMYECKON K pasyMHOCTH U CO-
BMECTHOH 3BOJIIOLIUH YEJIOBEKA U IPUPOJIBL.

3amaun, TpUHOMIBI U cdepbl aeicTBuUs:
CHIDKEHHE BCEX TUIIOB BHIOPOCOB; mepepador-
Ka ¥ TOBTOPHOE HCIIOJIb30BAHUE MATEPUATIOB
U pECYpCOB; KOHTPOJIb 32 KauyeCTBOM aTrMocC-
(bepbl TOPOIOB U 3/1aHHI; KOMIUIEKCHBIE MEPhI
[0 CHIDKEHHIO MOTPEOJICHUsI YHEPTUH; TOBBI-
meHne APGEKTUBHOCTH MOTPEOICHUS BOJIBI;
KOMIUIEKCHOE DPa3BUTHE TEPPUTOPHHU; PALUO-
HaJIbHOE MOTpeOIeHNe; BOCCTAHOBICHHE MPH-
poaHoro 6ananca (Gopsl U payHbI.

[Toka3zarenssMu 3KOJIOTHYECKOro OajaHca
SBJISIIOTCS: YUCTBIA BO3IYX, YUCTask BOAA, YH-
CTBI€ IOpPOJIa, ECTECTBEHHOE COCTOSIHUE KIIMMa-
Ta, €CTECTBEHHOE COCTOSIHME MOYBBI U JIECOB,
npeoOinagjaHue OpraHuKd B MAacCOBOM IOTpe-
OJICHUU THIIH, TOBAPOB U YCIIYT.

JUisi MOHUMaHMSI CYTH 3KOJIOTHYECKOro 0a-
JIaHCA TMOJIE3HO PacCMOTPETh II00albHbIE MH-
TepeCchl MPUPOABI U OOIIECTBA, UX «KPEAUTHBIC
OTHOUICHHUS», KOTOPBIE MO>KHO BBIPA3UTh B TO-
HATHH «3KoJoTHueckoro goara» (/1) — 3agoi-
’KEHHOCTHU O0IIeCTBA Mepes] MPUPOIOH.

DKojoru3anus X03sHCTBOBAHUS, COTIIACHO
O.A. Beknuu, goctikuma Omaronapst 9KoJo-
THYECKOM IIEPECTPOMKE HKOHOMUYECKHX OT-



KasTBY XABAPIIBICHE / VESTNIK KazUTB/ BECTHHUK KasVTB — N 2(11) - 2021

HOLICHUW 4Yepe3 BHeApeHHe 3(ddekTuBHOrO
SKOHOMMUYECKOTO MEXaHU3Ma SKOJOTHYECKOIO
peryaupoBaHus. ODKOHOMHUYECKUH MEXaHU3M
sKojoruueckoro peryiauponanus O.A. Bexiny
paccMaTpuBaeT KaK CUCTEMY CTUMYJIHPYIOIINX
MHCTPYMEHTOB (pBIYaroB), KOTOpasi yIupasiseT
HSKOHOMHUYECKHM IOBEJCHUEM CYOBEKTOB XO-
3511ICTBOBaHUS, OPUEHTHUPYS MX Ha OCYILIECT-
BJICHHE pecypcocOeperamnmx Mep, B pe3yib-
TaTe 4Yero JOCTUIaeTcsi 3KOJOro-3KOHOMMYE-
cKasi CcOaJlaHCMPOBAHHOCTH OOIIECTBEHHOT'O
IIPOM3BOACTBA U NOBBIIIAETCS KAYECTBO OKPY-
JKarome mpUpPOHON cpebl. B obmem 3Haue-
HUU TPOLECC IKOJOTU3ALMN BKIIIOUAET CIIeay-
IOLLME OCHOBHBIE MOMEHTHI: PaLlMOHAIN3ALIHIO
IIPUPOJIONONB30BAHNUSA HAa OCHOBE COIVIACOBA-
HUSl SKOHOMMUYECKHX U JKOJOTMYECKUX HUHTE-
PECOB XO34MCTBYIOIUX CYOBEKTOB, pa3peliie-
HHE BO3HUKAIOLIUX 3KOJOT0-IKOHOMUYECKUX
MIPOTUBOPEUMIl; CO3LaHUE SKOHOMUUYECKOTO
MEXaHHU3Ma 3KOJOTU3AlMU MPOU3BOACTBA BO
Bcex cepax 3KOHOMHKHU B COOTBETCTBUHU C
pa3paboTaHHON COLNMATBHO-IKOIOTUYECKON
MOJINTUKOMN; CHUKEHHUE BIUSHUS J1eCTaOMIIN-
3UPYIOUINX (DAKTOPOB HA COCTOSIHUE OKPYKaI0-
1IeH cpeibl MyTeEM IPOBEACHUS SKOJIOTUYECKHUX
MEpOIPUITHH.

[IpuponHelii KanuTam — 3TO: Pecypesl, KO-
TOpBIE YEJIOBEUECTBO YEPIIAET U3 HEAP 3EMJIH,
BOJIa, UCIIOJIb3yE€Masi B MPOMBIIIIEHHOCTH U B
ObITY, 1TOYBa, BO3/EIBIBASI KOTOPYIO MBI MOJTY-
YaeM ¢/X MPOAYKIMIO JJIsl TMHIIU U IMPOKOpMa
CKOTa, arMocdepa, BO3ayX, KOTOPbIM MBI JIbl-
IIMM, Ta3bl, HEOOXOIUMBIC JUIsI MPOTEKAHUS
XMMHUYECKUX pEaKUui B IPOMBILUIEHHOCTH,
¢opa u (hayHa, KHBOE BEILIECTBO.

Bospocimiast ”HTeHCHBHOCTD U MaciuTal ye-
JIOBEYECKOW NI€ATEIbHOCTH MPUBOJUT K HAPYy-
IICHUIO HKOJIOTUYECKOro OajlaHca, K yBeJInde-
Huto JJI. Ilonarue xe «mpoueHToB 1o » —
9TO, MPEXKIE BCEro, YINYIIEHHBIN BCIEICTBUE
3arpsiI3HEHUS U pa3pyllIeHUs IPUPOAHOMN CPENIb
HALlMOHAJBHBIN JT0XOJ, MOTPAYEHHbIN HA JIMK-

BUIAIIMIO0 HAHECEHHOTO yIiepoa, 3To pUHaHCO-
BO€ MOKphITHE JJI MOCIenyronuM MOKOJICHH-
SIM.

3a aBa JeCATUIICTUS Pa3BUTHs KOHUECIIIUU
YCTOWYMBOTO pa3BUTHsI OBUT JOCTUTHYT Kpaii-
HE HE3HAYUTENBHBIM MPOrpecc ¢ yu&ToM mpo-
MCXOMAIIETO JajJbHEHUIIero 000CTpEeHusl Mpo-
O7eM HMIIETHl U YXYIIICHUS SKOJIOTMYEeCKOH
o0cTaHoBKU. MupoBoMy coo0miecTBy TpeOy-
IOTCSl HE HOBBIE (pUocopCcKue U IKOHOMUYE-
CKHE CIIOpbI MM J1e0aThl 0 BOIpOCAM IOJIU-
TUKU U JEJIeKa, a IPUHATHE PYKOBOAUTEISAMU
KOpPHOpaLui U TOCYAapCcTB, a TaKXKe JObIX
APYTUX JHJEPOB HA CAMOM BBHICOKOM YPOBHE U
MIOBCEMECTHO MPAKTUYECKUX MEP U TOCTHXKE-
HUE Pe3yNbTaToOB BO BCEX YETHIPEX OMUCAHHBIX
BBIIIE 00JIACTSX.

BeiBoabl. YcTOWUYMBOE pa3BUTHE €CTh HE-
IIPEMEHHOE yCIIOBHE U, OHOBPEMEHHO, CIIe-
CTBHE BHYTPEHHEH MOJUTHKU U TI0OAIHHOTO
MapTHEPCTBA TOCYIApPCTB B PEIICHUU COIH-
QJIbHBIX, SKOHOMUYECKHUX U 3KOJOTHYECKHUX
npo0ieM, yIOBIETBOPEHUS TOTPEOHOCTEH JIt0-
7eil 1 HapOIOB B MaTepUaIbHOM M TyXOBHOM
O1aronoayynu M ONaromnpHsATHOM COCTOSHUHU
MIPUPOJIBI.

YcrolunBoe pa3BUTHE IIPEAIONIAraeT IIo-
BBIIICHHE KayecTBA >KU3HU BCETO HACEICHUS
IUTaHETHl 0€3 yBeTUYEHUS MacIITa00B UCTIONb-
30BaHMS TPHPOJHBIX PECYPCOB O CTEICHH,
MIPEBBIIIAIONIECH BO3MOKHOCTH 3€MJI KaK KO-
JIOTHYECKON CHCTEMBI. YCuius 1o popmupoBa-
HUIO yCTOMYMBOrO oOpa3a >KU3HU Ipearnosia-
raloT KOMIUIEKCHBIM MOIXOJ K JIeATeNbHOCTU
B TpeX KJIIOYEBBIX 00JACTAX WU B TPEX H3Me-
peHMAX: DKOHOMHUYECKUN POCT M CIpaBeIIIH-
BOCTh — NPHUMEHEHHE KOMIUIEKCHOTO TOAXO0/a
K CTUMYJIMPOBAHUIO JIOITOCPOYHOTO 3SKOHO-
Muueckoro pocra. CoxpaHeHHE MPUPOAHBIX
PECYpPCOB U OXpaHa OKpPYKaIOLIeH cpenbl —
MOUCK SKOHOMHUYECKH MPUEMIIEMBIX PELICHUN
po0JIeMbl COKpAalIeHUsT TOTPEOICHHUsS pecyp-
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COB, IIPEKpAaILECHHs 3arpS3HEHUST OKpYKaroIei
Cpebl U COXpaHEHHs MPUPOAHON cpenbl 00u-
taHust. ColnanbHOE pa3BUTHE — YIOBIETBOPE-
HUe nmorpeOHOCTeH Monelt B pabounx MecTax,
MIPOIOBOJICTBUH, 00pa30BaHUM, YHEPIUU, ME-
JTUIMHCKON TOMOIIHM, BOJIE M CaHUTAapUH; Oe-

pPEXKHOE OTHOIICHHE K 00TaToMy KYIbTypHOMY
Y COIMAITLHOMY Pa3HO00pa3uio U COOMI0IeHUE
MpaB TpaxkaaH; 00eCIeYeHHe BO3MOXKHOCTEH
BCEX YJICHOB OOIIECTBA Y4aCTBOBATh B MPHUHSI-
TUH PELICHUH, BIUAIOIIMX HA UX JAJbHEUIIYIO
Cynb0y.
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IHopTper HHTELIIEKTA.
MMAMSATH AJIMbI YPAZAJIMHOBOM IOCBSIIAETCS

Bcemupnsiii 6ank B Bamunarrone (CILIA) yBekoBeums uMst Ka3axCTaHKU
Anmbl YpaszanuHOBOU

Ilpowno 6 nem ¢ KoHUUHbL THOOUMOU Ce-
cmpol Anmol,

Bwisueco compyonuka Bcemuprnozo banka.

Mpubi cmapaemcs ne 2osopums 0 Hell 8 HPo-
weouiem 8pemeHuU.

Beov namsame o neu scusa — 6 Hawux cepo-
yax Hasce20a OCMANUCH ee YIblOKa U 00opoma.
Apkas scuznb Aimel Ypazanunosoii-npu-

mep OJisl MONOOEMHCU.
Mbui pacckadicem ee 800XHOBAIOWYIO UCTHO-
puio...

Anma — niepBas BbIIyCKHHIIA TporpaMmMbl «bonamak» n3 Kazaxcrana, koropast Obuta mpuHsTa
Ha paboTy B MEXIyHapOAHYIO (PMHAHCOBYIO Kopropanuio BecemupHoro 6anka.

22 nexabps 2015 roma ee He cTano... AJMa CIUIIKOM PaHO yIIjia U3 KU3HH.

Cnycts meHee ueM uepes rog — 29 centsaops 2016 roga — B yectb AnMbl  Ypa3aJIMHOBOM OT-
KPBUTU KOH(PEPEHII-3aJ B OT/IeNie Ka3HAYCHCTBA U CHHAMKAIIMH MEXTyHAPOIHOW (PMHAHCOBOH KOP-
nopauuu BecemupHoro 6anka. Llepemonunto oTkpbul Bune-npe3uaeHT Jxunnonr Xya. Bo Bpems
CBOETO BBICTYIUICHHUSI OH 0CO00 OTMETHII BEICOKUH MpodeccnoHamn3m AJIMBI.

DTO cOOBITHE CTANIO JAHBIO MAMSTH U YBAXEHUSI CO CTOPOHBI BecemupHOro 6aHka, OIeHKOM ee
Onecramieit paboTel. OTKPHITHE UMEHHOTO KOH(EpeHI[-3ajla — 3TO MPECTHX Ui BCETO Tocynap-
CTBa, MOKa3aTeib BBICOKOTO MpOQecCHOHANIN3Ma BBITYCKHUIBI MEXIyHApOIHOW MPOrpaMMbl
«bomamak», yupexnenno [lepseim IIpesnnenrom Kazaxcrana.

3a Bpemsi cBoeil paboThI OHA MoKa3ana cedst mpodeccnoHaabHBIM U 3(PPEKTUBHBIM COTPYIHU-
koM. Ee 3HaHMsI 1 HEOpJMHApHbIE KAaYeCTBA IT03BOJIMIIN KOMIAHUH 3HAYUTENIBHO YBEIUUYUTH CBOIO
IpUOBLIb.
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Hcmopusa naweni Anmaxcan

Anma poaunace B 1966 rogy B TromeHCKON
obnactu Poccuiickoit denepanu. Anmaxa,
TaK €€ HEKHO HAa3blBAJIM POAMUTEIH, POCIA B
OONBINON, JPYXKHOW W 3a00TVIMBON CEMbE B
OKpY>KE€HUU ITH cectep. VIMEHHO ceMbs cTa-
JIa HACTOSIIECH IIKOJIOW KU3HU. JloMa Hayduiu
IJITABHOMY — HYKHO OBITh HACTOSIIIIUM YeJIOBE-
KOM, ITPOKUTh YECTHYIO )KM3Hb. MBI BCE XOPO-
110 YCBOWJIM 3TOT IVIaBHBIM YPOK U IIPOAOJIKA-
€M CJIe[I0BaTh €My, ClieZioBaja U Hama AiMa-
KaH.

Ee yHuKkanbHblE M He3aypsaHbIE KauecTBa
Hayajau MpOSBIATHCS €LIE B PAaHHEM JIETCTBE.
Ona pocma 00O3HATENEHBIM — PEOECHKOM,
OYEHb PAHO HAy4MJIaCh YUTATh caMa IO rase-
taM — «IIpaBna», «M3BecTus».

OpHaxasl BO BpeMsl MPOTYJIKU 10 TOPOLY
OHa yIMBWJIA OTL[A YTEHUEM BBIBECOK. AMa-
*aH OyKBaJIbHO 3achlllajla M MpOCHIIANach B
OOHMMKY ¢ KHUTOW. HacTosmei ctpacThio cra-
JIM MaTeMaTHhKa U [1aXMaThl.

AnMaxan nonmyuyuiia onectsiiee oopazoBa-
HHUE.

1982-1987 rr. — yue6a B MOCKOBCKOM WH-
CTUTYTE yNPABICHUS MO CHEIUAIBHOCTH «AB-
TOMAaTU3UPOBAHHBIE CUCTEMBI YNPABICHUS.
[onmyuuna AUIUIOM C OTIAMYUEM, el ObLIa MpH-
CBOGHA KBalMM(UKalus HHXKEHepa — 3KOHO-
Mmucta o ACY.

1987-1989 rT. mocie OKOHYAHUS HMHCTHUTY-
Ta Obula HampaBieHa Ha paboty B Ilerpomas-
JIOBCK, Ha MAalllMHOCTPOUTENIbHBIN 3aBOJ UM.
B.J. JIennHa B ka4yeCTBE HHKEHEPA-MEHELKEPa.

1989-1993 rr. — yueba B 0OUHOI acIpaHType
Mockosckoro I'ocynapCTBEHHOrO yHUBEPCH-
teta uM. M.B. JIoMoHOCOBa, SKOHOMHYCCKHUI
¢axynprer. Bynyun acnupaHTKoW, OHA BBICTY-
naja ¢ JAOKJIaJaMH Ha MEXIyHapOIHBIX KOH-
¢depennusx. [locie okoHUYAHUS acTIUPAHTYPHI,
3alUTIIIA JIOKTOPCKYIO JUCCEpPTALUIo, AIMe
Obula TIPUCBOEHA CTEIEHb JOKTOpa (HIOCO-
¢un — Ph.D no crienanbHOCTH — SKOHOMHUCT.

1994-1996 rr. — yueba B MaccauyceTckoM
TEXHOJIOTHYECKOM MHCTHUTYTE, IIKoJa Ou3Heca
«CJIOAH» no nporpamme «bonamak». [Tomy-
YHJIa JUIJIOM C OTIIMYHEM B 00J1aCTH 3KOHOMHU-
KU ¥ Ou3Heca.

B nepuoz o0yuenus no nporpamMMe DIMyH-
na Macku OTKpbIBaeTCs

MeKJyHapoaHas crunenaus «bomamaxy.
AnMa yCIEeIHO NPOXOJUT KOHKYPC U 3aciy-
KEHHO MOJy4yaeT CTUIEeHIHI0. Bckope Ha-
YaJbHUK YIpPaBIEHUS MEXAYHApPOJHOIO CO-
TpyAHHMYECTBa MHHHCTEpCTBa 00pa3oBaHUs
A. AnMacoB Ha30B€T €€ BOCXOZALIEH 3BE3-
70i Ha SKOHOMHUYECcKOM HebockioHe Kazax-
CTaHa.a

«IIpexpacHO ckiaabIBaeTCsl TBOpYECKas,
HayyHas Ouorpadus, Hapumep, Aiamsl Ypa-
3anuHOBOM. Hama «ceBepsiHka» nonmyduia
JOUIIJIOM C OTIWYMEeM MOCKOBCKOTO HHCTH-
TyTa ynpasieHus. Ceiiuac oHa oOydaeTcs
B MaccauycerckoM TEXHOJOIM4eCKOM WH-
CTUTYyTE, MO cHeuHanbHOCTH «DUHAHCHI U
MEKJYHApOIHBIH MEHEIKMEHT», — CKas3aj
AnMacos.

AnmaxaH crana nepBoi cryaeHTkon Ka-
3axcra”a u Bcero CHI, xoropyro npuHsiau B
mkony Ousneca «CJIOAH», Maccauycercko-
IO TEXHOJIOTMYECKOr0 MHCTUTYTA. B nanbHen-
meM aupekTop mikousl Jlasun Bebep namumer
MUCbMO B MHMHHUCTEPCTBO 00pa30BaHuUs ¢ BOC-
TOPKEHHBIMU 3IIUTETAMU B a/ipec AJIMBI.

[Tocne 3aBepiieHus yueObl ee, Kak OTIINYHH-
Ka U3 TOIIOBOTO YHUBEPCUTETA, HA NHTEPBBIO U
TeCTUpOBaHUE Npuniacuil BcemupHbil bank.
Ot0op Obu1 xecTkUM. IlepBOHauanbHO BHI-
opamu 100 nperenaentos, uz 100 — 50, u3 50
— 10, u3 HuX npouwM S5 yenosek. B koHeuHOM
pesyabrate U3 5-TH BbIOpaHa Oblla  MMEHHO
Anma VYpaszanuHoBa. OHa onepenuia JydlInx
U3 JTyYIINX.
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1996-2015rr. — paboTta B MEXIyHAapOIHOU
¢unancoBol Kopropaun BecemupHoro 6aHka.

Anma crasa nepBOM Ka3allKod, KoTopas
OyKBaJIbHO TOKOpUJIA TJIABHBIA MEXIyHApO.I-
HBIH (puHAHCOBBIN HeHTp. OHa cTana He3ame-
HUMBIM COTpyAHHUKOM Bcemupnoro 6anka. Eii
Mopy4ajli CcaMbleé OTBETCTBEHHBIC IPOEKTHI,
MOTOMY YTO OBLIH YBEPEHBI B YCIICIIHOW pea-
JU3aIMY 3372491 JTI000H CI0KHOCTH.

Kosiern BbICOKO IIEHAT 3aCiIyTH Ka3axCTaH-
K1 AnIMBI Ypa3aJaMHOBON M OTMEUAIOT, YTO OHA
OmrcTana MpeKpacHbIMU 3HAHUSMU U SPYIHILIU-
en.

«B oOmiennu Bcerna ObLTa MPOCTA, BBl HU-
Korja Obl HE JIOTaAaUCh O €€ CTaTyce, O KOJIH-
YEeCTBE €€ YUCHBIX CTEIeHeH, 0 TeX BepIInHaX,
KOTOpBIE OHa rokopuia. Eif Obuin CBONWCTBEH-
HBI YE€JIOBEYHOCTh U NMOAJIMHHAA 100poTa. OHa
Morya 0wl paborath Ha Yomut-CTput u BooOI11Ie,
IJIe YyroJHO, HO OHa BhIOpana myTh OOpPHOBI C
OeHOCTBIO U HUILETOI», —CKa3alia ee Koyjera
Jlxerin KinemeHr.

«5 mpopaborana ¢ Anmoii Gonee 12 ner.
Omna no-npexHeMy SBISETCs OOIbIION YaCThIO
Hamiei Oonbmioil cembu. OHa ObuTa TpPEBOC-
XOJHBIM MPO(hecCHOHATIOM U OOJIBIINUM JIPYTOM
Kaxioro u3 Hac. Ham oueHb ee He XBaTaeT», —
nobasmina Onumius AHKAHO.

«OHa BooO11e ObLTa B CBOEH 00sacTu Hesa-
MeHHMa. Y Hee ObUI Takoil TalaHT K nudpam,
¢unancam. OHa Jaxe ye Ha CMEPTHOM OJIpe,
MOXKHO CKa3aTh, IIOCJIE ONEepaluu, Korgaa obuia
B TSDKEJIOM COCTOSIHUH, NpOocuiIa (GopMyIbl Ma-
TeMaTudeckue pemarb. Eif mpunocunm gopmy-
JBI MaTeMaTUYeCcKe, U OHa CHJIeNIa U pelaa.
st Hee 310 OBLIO paccrnabienue. OHa OTBIIE-
Kajach 3TUM. AyiMa OblIa YHUKAJIbHBIM YeJo-

BEKOM, YAUBUTEIbHBIM CIIEUAINCTOM B CBOEM
nene», — ormeruia 3aype Llseiin.

Konnern HazpiBatoT AMy IEpBOOTKpHIBA-
teneM. OHa mepBOM pelasachk BBICTPAaWBaTh
B3aMMOOTHOIICHUS ¢ OaHKaMH, PeaTn30BbIBATh
CIIOKHBIE TPOEKTHl B pa3BUBAIOIIMUXCS CTpa-
Hax. CerofHs B KOH(EpPEHII-3a7ie UMEHU AJIMBI
VYpa3zanuHOBON NPUHUMAIOTCS Ba)KHBIE pelle-
HUS 110 MOJJEPKKE Pa3BUBAIOIIUXCA CTPaH, a
9TO 03HAYaeT, YTO MHUCCHUS Haleh AaMakaH,
BBIIYCKHMIIBI Nporpammsl «bomamak» — npo-
JIOJIKAETCHL.

Mpbl Takke OnaroJapHbl MHUHHCTEPCTBY
IKOHOMMKH, ObIBIIEMY MUHUCTPY Tumypy Cy-
JIeMEHOBY, KOTOPBIH BO BpeMs 0(pUIIHATBHOTO
BHU3MUTa B Bammurron B anpene 2018 r nocetnn
KondepeHnu-3an B yectb AIMbl Ypa3zaarnHOBOU
U TIofjapui KapTUHY Ka3aXCTaHCKOTO XYIO0’KHU-
Ka.

MBpi ¢ 61aroJapHOCTBIO U MIEMSIIICH B CEP/I-
1€ TOCKOM, BCIOMUHAEM €€ MOCTYIIKH, Jejla U
MyZpbIE COBETHI, C KOTOPBIMH OHa JEJIHJIACh.
Ham tak He xBaraer Anmaxan. He Bepurcs,
YTO €¢ HeT ¢ HaMu. Ee ecTeCTBEeHHBIN, HH-
TEJUTUTEHTHBIA U CKPOMHBIN 00pa3, 0coOeHHO
IIPOHULIATEIILHBIN B3IVIAJ OCTAHYTCS B HalICH
IaMsITU HaBCETAA.

ABTOop: Padura banmoéertoBa,
cecTpa AJIMbIYpa3aJIuHOBOIA,
KaHAUIAT (puitococKkux HayK,
npogeccop.

O0nagarenb MeKIyHAPOIHOM
crunenaun «bosmamaky,
IToueTHbI1ii padoTHHK 00pa3oBanus PK
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