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METHODS OF FORECASTING
AND THEIR CLASSIFICATION

Abstract. The article discusses the classification and description of forecasting methods for various socio-
economic objects. In the process of economic reform, there is an increasing demand for predictive research of socio-
economic processes at various levels of management and decision-making. The correct choice of a solution depends
directly on the quality of its justification. Forecasting is one of the management functions, along with analysis,
organization, planning, motivation, etc.

To date, we have accumulated sufficient experience and a set of tools for both long-term and short-term
forecasting. Forecasting is a science-based prediction of the most likely state, trends and features of development of a
managed object in the long-term period based on the identification and correct assessment of stable relationships and
dependencies between the past, present and future. A distinctive feature of forecasting is that it justifies the
emergence of such processes and forms of material and spiritual life of society, which are currently inaccessible to
direct perception, as well as verification in practice.

Forecasting allows you to reveal stable trends, or, conversely, significant changes in socio-economic processes,
assess their probability for the future planning period, identify possible alternatives, and accumulate scientific and
empirical material for a reasonable choice of a particular development concept or planning solution.

Consideration of predictive activity as a study of future events and phenomena in the development of the object
requires the definition of methodological principles that form a constructive basis for the development and use of
applied forecasting methods.

The most important principle that allows you to combine on a single methodological basis all the variety of
forecasting methods in the study of processes of very different nature is the principle of consistency.

Formalized and intuitive methods of forecasting are described. Forecasting methods are in a certain sense an
applied discipline, in the study of which the theory is supported by the collection of necessary information,
calculations, calculations and evaluation of research results.

Econometric models are a forecasting tool that takes into account the requirements of a systematic approach to
the object and its quantitative characteristics.

Keywords: forecasting methods, classification, intuitive and formalized, extrapolation, interpretation of methods
used in economic, social, socio-political, scientific and technical.

Introduction. The authors used a combination of forecasting methods. Forecasting is one of the ways
to solve the problem of verification of forecasts, considered as a generalized assessment of their reliability,
accuracy and validity. The coincidence of prediction results obtained by different methods is one of the
evidences of their reliability. The choice and use of the method are the main stage in the development of
the forecast, and it does not guarantee final reliable results. The development procedure involves other
stages of activity.
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Main part. According to some scientists, there are more than 150 methods of forecasting. Basic
methods are much less, many of the "methods" are more relevant to individual methods and
procedures for forecasting, or they are a set of individual techniques that differ from the basic
methods by the number of private techniques and the successive application of them.

By the method of forecasting we mean a set of methods and methods of thinking that allow, based on
the analysis of historical data, exogenous (external) and endogenous (internal) links of the forecasting
object, and also to measure them within the framework of the phenomenon or process, to deduce certain
certainty about the future development of the object. A more concise definition was given by E. Yanch: "a
way of investigating a prediction object, aimed at developing forecasts".

The meaningful interpretation of methods is determined by the nature, features and regularities of the
processes being studied. The future states of processes and phenomena are evaluated on the basis of
already accumulated knowledge of the essence, properties and patterns of existing or prospective trends in
their development.

Thus, if the methodological basis for forecasting is the theory of the object that reveals the existing
laws, the contents of the basic cause-and-effect relationships of the process, the forecasting methods
enable us to find a measure of the influence of individual patterns and causes of development, submit the
forecast object as a dynamic system measured with a certain degree of confidence Interactions of real
phenomena, factors, forces of social activity and thereby to enable to reproduce With a certain degree of
probability, the behavior of this system in the future [1 p.67].

The words of I. Siegel, the author of the classic work on technology forecasting "Technological
changes and long-range forecasting", remain valid, that success in forecasting depends not so much on the
application of certain methods as on the preservation of the correct "point of view".

In many cases, none of the methods alone can provide the required degree of reliability and accuracy
of the forecast, but, when used in certain combinations with others, is very effective - the advantages of
one method compensate for the shortcomings of the other, or they are used in development.

An objective need for combining different methods often arises when developing forecasts for the
development of processes characterized by the presence of complex interrelationships. Using a
combination of prediction methods is one of the ways in solving the problem of verification of forecasts,
considered as a generalized assessment of their reliability, accuracy and validity. The coincidence of the
results of forecasting, obtained by various methods, is one of the evidences of their reliability.

Although the choice and use of the method is the main stage in the development of the forecast, they
do not guarantee final reliable results. The development procedure assumes also other stages of activity,
among which one can single out the following:

1. Forecast justification, i.e. the formulation of goals, tasks, initial data on the structure of the object
and the processes analyzed, the main factors, interconnections, the development of preliminary hypotheses
about the laws of development, methods and organization of forecasting procedures.

2. Description of the external environment (the forecast background), the identification of external
influences on the development of the facility and internal management, clarification of development
criteria and management parameters.

3. Development of the forecast model, i.e. the definition of its structure and constituent elements, the
establishment of interrelations between them, which will allow us to trace the patterns of change in the
process.

4. Develop, if possible, an alternative forecast based on the use of suitable forecasting methods.

5. An estimation of reliability, accuracy and validity of the developed forecast, consequences of its
realization. Comparison of forecast results with alternative forecast options.

6. Development of recommendations for managing the development of the process, taking into
account the options for the impact of the external environment and the internal evolution of the object.

7. Formulation of the task of developing a new version of the forecast, taking into account the
analysis of the results obtained and new information received.

A useful forecast is the result of making a decision from a set of alternatives that differ not only from
formal criteria, but also from their validity and adequacy to the context of the development of events.
Thus, the development of the forecast represents an iterative process, where the results of each stage can
affect the problem statement and its implementation.
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Therefore, in many cases of implementation of various projects and programs of a strategic
nature, the task is to assess the state of the analyzed object and develop predictive directions for
development, which represents an in-depth analysis of possible situations and consequences of
decisions (scenario analysis or situational analysis).

Classification of prediction methods.

The authors of the "Working book on forecasting" give a three-level classification of methods,
based on the following principles: sufficient coverage of methods, the unity of the classification
feature at each level, the non-intersection of the classification sections, the openness of the
classification scheme (the possibility of complementation by new methods). Each level in the scheme
is determined by its classification criterion: the degree of formalization, the general principle of
action, the way to obtain the forecast information [2, p. 132].

According to the degree of formalization, methods of forecasting are divided into intuitive and
formalized. If the combination of causal links is projected into the future, the use of methods based on
formalized thinking has advantages over intuitive methods.

The classification proposed by the authors is quite extensive, because Includes forecasting
methods used in economic, social, socio-political, scientific and technical fields.

The ratio of the forecast horizon (the preemptive period) At and the evolutionary period
(retrospective period) of the process development t_x:

T = At/t,.

If 1 « 1 (the forecasting horizon fits within the evolutionary cycle), then it is recommended to
use formalized methods. At 1=1 and the possibility of sudden changes in development, intuitive
methods are more effective. Formalized methods can be used before and after the turning events. If
several evolutionary periods fit in the period of anticipation (t>>1), intuitive methods are used to
develop forecasts.

In the training manual edited by A.E. Granberg presents a classification scheme in which
methods are divided into four groups according to the method of obtaining predictive information:
individual expert assessments, collective expert estimates, prognosis extrapolation methods, and
modeling methods [3, p.174].

From the standpoint of a general approach, a set of prediction methods aimed at solving applied
problems of analyzing the state of an object and forecasting its development in a modern dynamic
world can be systematized in the following classification (table 1).

Table 1 — Classification of forecasting methods

Forecasting methods

Intuitive methods Formalized methods

Individual expert Collective expert Methods of System- Associative Methods of
assessments assessments predictive Structural methods leading
extrapolation methods and information
models
The "interview" Method of Simple extrapolation | Morphological Simulation Analysis of
method commissions analysis modeling publication
flows

Analytical method Method "Delphi" Moving Average System analysis
Method The matrix
method
Building a script The method of The method of Regression Historical and | Assessment of
collective exponential models logical the importance
generation of ideas | smoothing Econometric analysis of inventions
("brainstorm") methods
The method of The method of Extrapolation of Functional- Patent
psycho-intellectual | guided ideas trends hierarchical Information
generation of ideas | generation modeling Analysis
Synoptic method Autoregressive Network
models Simulation
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The most common and fundamental classification feature is the "method of obtaining predictive
information". There are three main sources of forecast information [4, p.32]:

- human experience and intuition;

- extrapolation of known trends and patterns in the development of processes and phenomena;

- amodel of the process under investigation that reflects the expected or desirable conditions for its
development.

If the first two sources with some degree of convention can be considered as empirical, then the
model uniquely represents a theoretical source. Adequate mathematical description of relationships and
regularities, taking into account the time factor, makes it possible to carry out calculations for the future
for various objects. Thus, the model is a tool for implementation.

A certain approach to the study of the object through a formalized (quantitative) expression of the
patterns inherent in its development.

In connection with the above, it is necessary to highlight the role and importance of econometrics and
econometric models have recently received by the right development and wide distribution. The
computational capabilities of modern information technologies have opened access to the study and use of
econometrics. It is worth noting that the achievements of researchers are in the field of econometrics
awarded Nobel prizes: Ragnar Frisch and Jan Tinbergen (1969), Lourens Kleyn (1980), Trygve Haavelmo
(1989), Dzheyms Hekman and Daniel McFadden (2000), Robert Engle and Klayv Grendzher (2003).
Econometric models allow us to solve applied problems of socio-economic development, including a
meaningful interpretation of the results of the analysis and prediction.

Intuitive methods are used when the object of forecasting is either too simple, or so complex and
unpredictable, that it is practically impossible to take into account the influence of many factors
analytically. The individual and collective peer evaluations obtained in such cases are used as final
forecasts or as input data in complex prediction systems.

The "interview" method represents an individual expert assessment formulated by the impromptu
without preliminary analysis of the questions and therefore excluding ambiguous interpretation. In this
case, the researcher-forecaster contacts the expert directly in the "question-answer" mode according to a
previously developed program aimed at identifying the prospects of the process under study. Success
depends on the level of preparedness of the interviewer: the content and thoughtfulness of the questions,
their uniqueness and logical interconnectedness.

The analytical method is connected with the expression of individual point of view of the expert in
the research or analytical notes on the trends in the development of studied phenomena and processes. In
the course of such work, expert can use all the needed information.

When constructing scenarios, a logical sequence of hypothetical events is established, connected with
each other by cause-effect relationships; This is a model of the process, and not just the final result. The
sequence of events or states is considered in the time coordinate system. The methodology for writing the
scenario requires determining the necessary control actions and those turning points at which these
impacts must be applied to achieve the development goals. Therefore, the scenario forecasting method can
be used when forecasting partially or completely controlled processes. Attention is drawn to the
relationship between phenomena that can be missed at the abstract level of analysis.

The method of psycho-intellectual generation of ideas should be based on motivational creative
motives, but he, like all individual assessments, is subjective. The final version of the decision is
determined through the analysis of expert data directly by the researcher.

The method of commissions is the unification of the work of experts in the development of documents
on the prospects for the development of the forecasting facility. As an information base are sociological
surveys.

The "Delphi" method represents a number of consistently implemented procedures aimed at preparing
and substantiating the forecast. The method developed by O. Helmer and his colleagues, after the
publication of the "Report on the study of long-range forecasting" by the American corporation "RAND"
in 1964, became widely known [5]. The objects of research were: scientific breakthroughs, population
growth, automation, space exploration, the emergence and prevention of wars, the future weapons
systems. In a simplified form, the method can be viewed as a sequence of iterative analysis cycles, in
which an attempt is made to avoid the intervention of psychological factors through the anonymity of the
interview and at the same time the group nature of the response.
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Since the method is based on the experience and intuition of specialists, O. Helmer discusses it in
detail along with scripting and other techniques in the report "Social Technology"”, also published by
RAND Corporation in 1965 [6].

The method of collective generation of ideas, called "brainstorming” or "brainstorming”, differs
from the "Delphi” method by the joint nature of obtaining a decision during a special meeting and the
subsequent analysis of its results. The essence of the method is to solve two problems:

— generating new ideas on possible options for the development of the process;

— analysis and evaluation of ideas put forward.

The method of "brainstorming" is recommended to use in critical situations, characterized by the
absence of real, fairly obvious options for the development of processes in the future. The method is
applied at the level of regions, large firms, concerns for the forecast of development and placement,
for example, of social infrastructure or analysis of the situation emerging in the market, to determine
the system of measures to overcome the "barriers" to enter the markets, etc.

If the "brainstorm" is primarily aimed at collecting new ideas, then the method of guided idea
generation is a method of exchange of opinions, as a result of which it is expected to reach agreement
between experts. The group leader, who manages the generation of ideas and stimulates it, knows the
true nature of the problem and organizes the discussion in such a way as to find the right solution.

The synoptic method presents a consolidated, overview approach to the analysis of the object and
the writing of individual scenarios for different areas, followed by their integration by iteration.

Formalized methods are divided according to the general principle of action into four groups:
extrapolation (statistical), system-structural, associative and methods of advanced information.

In the practice of forecasting economic processes, statistical methods are prevailing, at least until
recently. This is mainly due to the fact that statistical methods rely on the analysis apparatus, the
development and application of which have a fairly long history. The forecasting process, based on
statistical methods, breaks down into two stages.

The first is to summarize the data collected over a certain period of time, and also to create a
process model on the basis of this generalization. The model is described as an analytically expressed
trend of development (trend extrapolation) or as a functional dependence on one or several factors -
the arguments (regression equations). The construction of a process model for forecasting, whatever
the form, necessarily includes the choice of the form of the equation describing the dynamics and
interconnection of phenomena, and the estimation of its parameters by one or another method.

The second stage is the forecast itself. At this stage, based on the found patterns, the expected
value of the predicted indicator, value or characteristic is determined. Of course, the results obtained
can’t be regarded as something final, since in their evaluation and use factors, conditions and
constraints that do not participate in the description and construction of the model should be taken
into account. Their adjustment should be in accordance with the expected change in the circumstances
of their formation.

It should also be noted that in some cases the actual statistical processing of economic
information is not a forecast at all, but it appears as an important link in the overall system of its
development. The world practice has extensive material in the field of prospective analysis, and it is
already clear that the success of predictions obtained on the basis of statistical models depends
significantly on the analysis of empirical data, on the extent to which such an analysis will be able to
identify and generalize the patterns of behavior of the processes under study in time .

One of the most common prediction methods is extrapolation, i.e. the extension to the future of
trends observed in the past (the extrapolation method is described in more detail in the next chapter).
Extrapolation is based on the following assumptions [7, p.151]:

1) the development of the phenomenon can be reasonably characterized by a smooth trajectory-
a trend;

2) the general conditions that determine the development trend in the past will not undergo
significant changes in the future.

Extrapolation can be represented as the definition of the value of a function:

Yer = f(yi L), (1.1)
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where y;,; is the extrapolated level value; y; - the level adopted for the extrapolation base; L — Period of
anticipation.

The simplest extrapolation can be carried out on the basis of the average characteristics of the series:
average, average absolute growth and average growth rate.

If the average level of the series does not tend to change, or if this change is insignificant, then we can
accept:

Yeri =Y.
If the average absolute growth remains unchanged, then the dynamics of the levels will correspond to
the arithmetic progression:

Yeri =Y T AY;

If the average growth rate does not tend to change, the forecast value can be calculated by the
formula:

Yerl = Vit (1.2)

where T - average growth rate; y; - The level adopted for the base for extrapolation.

In this case, it is supposed to develop according to a geometric progression or exponentially. In all
cases, a confidence interval should be determined that takes into account the uncertainty and inaccuracy of
the estimates used.

The simplest and best-known method is the moving average method, which performs mechanical
alignment of the time series. The essence of the method is to replace the actual levels of the series with
calculated averages, in which the oscillations are canceled. The method is considered in detail in the
course of the theory of statistics.

For the purposes of short-term forecasting, the method of exponential smoothing can also be used. The
average level of the series at time 7 is equal to the linear combination of the actual level for the same time
v, and the average level of past and current observations.

Q=ay,+(1-a)Q;_4 (1.3)

where Q; - exponential mean (smoothed value of the row level) at the moment ¢ a« - coefficient
characterizing the weight of the current observation when calculating the exponential average (the
smoothing parameter), 0 < a < 1.

If the forecast is one step ahead, then the forecast value y, = Q,, Is a point estimate.

Trend extrapolation is possible if the dependence of the series levels on the time factor t is found, in
which case the dependence has the form:

ye = f(0) (1.4)

The types of curves, the grounds for choosing the type of analytic dependence, and the calculation of
the confidence interval are discussed in the next chapter.

For many stationary processes in the economy, there is a close relationship between levels over
previous periods or moments and subsequent levels. In such cases, the dependence on time is manifested
through the characteristics of the internal structure of the process over past periods. Having expressed in
the analytical form the interrelation of the levels of the time series, one can use the obtained regularity for
forecasting.

The stationary process model expressing the value of the indicator y, in the form of a linear
combination of a finite number of previous values of this index and an additive random component is
called the autoregression model.

Ye=a+ @Y1t & (1.5)

where a - constant, ¢ — parameter of expression , & - random component.

The methods considered above, with the exception of trend extrapolation, are adaptive, since The
process of their implementation is to calculate the time-series values of the predicted indicator, taking into
account the degree of influence of the previous levels.

— 176 ——



ISSN 2224-5294 Series of social and human sciences 4. 2020

The morphological method was developed by the famous Swiss astronomer F. Zwicky, who
worked at observatories in the state of California until 1942. The morphological method was
developed by the famous Swiss astronomer F. Zwicky, who worked at observatories in the state of
California until 1942. Three types of problems that he believes morphological analysis can solve:

— how much information about a limited range of phenomena can be obtained with this class of
receptions?

— what is the complete chain of consequences arising from a particular cause?

— what are all possible methods and techniques for solving this particular problem?

The answer to the second question is the construction of a goal tree based on graph theory. The
answer to the third question is provided by prospecting forecasting.

The premature formulation of the question of value is detrimental to the study. The ordering of
all decisions, including trivial solutions, allows you to get away from stereotypes, structure your
thinking in such a way that new information is generated that escapes attention during non-systematic
activities.

In morphological analysis, all combinations are systematically examined in the conduct of
qualitative changes in the basic parameters of the concept, and through this, the possibilities of new
combinations are revealed.

The most constructive of applied areas of systemic research is system analysis. "Total systems
analyses" was first developed by the RAND Corporation in 1948 to optimize the complex tasks of
military management. However, regardless of whether the term "system analysis" is applied only to
defining the structure of the system's goals and functions, to planning, developing the main lines of
development of the industry, enterprise, organization, or to researching the system as a whole,
including goals and organizational structure, work on a systemic Analysis is different in that they
always offer a methodology for conducting research, organizing the decision-making process, an
attempt is made to identify the stages of research or decision-making and propose approaches to the
implementation of these stages In specific conditions.

In addition, in these works, special attention is always paid to work with the objectives of the
system: their origin, formulation, detailing (decomposition, structuring), analysis and other issues of
transformation (goal-setting). Some authors, even in the definition of system analysis, emphasize that
this is the methodology for investigating purposeful systems. At the same time, the development of
the methodology and the choice of methods and techniques for performing its stages are based on
systemic representations, on the use of regularities, classifications, and other results obtained by
system theory.

The methods of normative technological forecasting include the matrix approaches used to verify
alignment with various horizontally acting factors. Two-dimensional matrices provide a quick method
for assessing the priority of one or another of the proposed options. This principle is consistent with
the widespread in the management method of SWOT analysis, that is, taking into account the weak
and strong sides of the object, threats and advantages in the external environment.

From the point of view of methodology, matrix methods are methods and models of game theory.
They are used in forecasting socio-economic processes in the analysis of situations arising from
certain relationships between the system under investigation and other opposing systems. An example
is the consideration of an enterprise (one player) and nature (another player), i.e. Reaction and
behavior of buyers.

Another example is connected with the activity of enterprises and the economic policy of the
government. The distribution of income is a trade-off between the need to centralize revenues and
ensure the economic independence of enterprises. The strategy of the enterprise is formed taking into
account the total winnings that it receives from the remaining share of its income and from the
additional opportunities provided to it by the center. The state's strategy is to determine the share of
centralized incomes that do not undermine the economic possibilities of enterprise development and
at the same time is sufficient for solving state-wide problems, which ultimately matter for the
enterprises themselves [3, p. 188].
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The main goal of the theory of games is to develop recommendations for choosing the most effective
solutions for managing processes in the presence of uncertain factors. Uncertainties include factors about
which the researcher does not have any information, they have an unknown nature.

The modern competitive world is characterized by strategic uncertainty due to the participation in it of
a multitude of parties having their own different goals and not sufficiently representing the strategies of
competitors. In strategic management, a competitive strategy must evolve in the direction from conflict
situations to partnership. At the same time, each side should be ready to make certain losses and be sure
that its competitor is also ready for losses [4, p.318].

The methods of statistical modeling include regression equations that describe the interrelationships
of time series of independent features and performance indicators. The projected levels are calculated by
substituting for the regression equation the projected values of the characteristic factors that can be
obtained, for example, on the basis of extrapolation. Forecasting based on regression models can be
performed only after evaluating the significance of regression coefficients and testing the model for
adequacy. The forecasting tool, taking into account the requirements of the system approach to the object
and its quantitative characteristics, is the econometric models. Their area of application are
macroeconomic processes at the level of the national economy, its sectors and industries, and the economy
of the territories.

Econometric studies originate from W. Petty, J. Graunt, A. Qetle and all statisticians who have made
a significant contribution to the study of mass economic phenomena through quantitative measurements
can be included in this list.

The development of some problems of econometric modeling is devoted to the work of many
economists in the field of economic and mathematical modeling in the 1950s-1980s.

The logic of econometric monographs is primarily directed to various applications, rather than to
solving problems arising in theory. This is how the monographs of G.Teil and E.Malenvo translated into
Russian became available, which became accessible to a wide circle of readers in the 70s of the last
century and played an important role in the solution of applied problems[8,9].

A systematic exposition of the methods of theoretical econometrics is devoted to the J. Johnston
monograph "Econometric methods", published in 1980. The book contains numerous examples and results
obtained until the end of the 1970s, after which a qualitatively new stage of development of the market
economy began [10].

Functional-hierarchical modeling represents the coordination of a distant goal with actions
(functions) that must be undertaken to achieve it in the present and future time. For the first time the idea
of constructing a graph according to the principle of the target tree was proposed by a group of
researchers in connection with the problems of decision making in industry [7]. Trees of goals with
quantitative indicators are used as an aid in decision-making and in this case bear the name of decision
trees.

The first major application of the methodology of the goal tree to quantitative calculations in the field
of decision-making was carried out by the Department of Military and Space Sciences of Honiwell
Company. The PATTERN scheme, originally used for aeronautics and space problems, was turned into a
universal scheme covering all military and space spheres of activity.

Network modeling is widely used in normative technological forecasting. The most famous method
was the critical path, based on the use of network graphs, reflecting the various stages of each part of the
project, and analyzing them to select the optimal path between the initial and final stages. As a criterion,
there are costs or deadlines. Network modeling uses the target tree as an auxiliary tool.

At the core of simulation modeling method has an idea of making maximum use of all available
information about the system. The goal is to analyze and predict the behavior of a complex system with
many functions, not all of which are quantified.

Simulation modeling has found wide application in forecasting processes, the analysis of which is
impossible on the basis of direct experiment.

The possibility of a systematic use of similarity in the development of various objects underlies the
method of historical analogies. As a comment by E. Yanchem [8, p.221], the historical analogy has always
played a separate conscious or unconscious role in forecasting. For the first time, the results of the
systematic use of the historical analogy to "the main social inventions of the 20th century, conducted
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under the auspices of the American Academy of Arts and Sciences, were presented in the book"
Railway and space programs - a study from the standpoint of a historical analogy. "
When using historical analogies, it is necessary to bear in mind:

— success depends on the correct selection of matching objects;

— there is a historical conditioning of processes and phenomena;

Innovations in socio-economic processes bear the imprint of the national "style."

In the past, O. Shpengler and later A. Toynbee sought to rethink the socio-historical development
of mankind in the spirit of the theory of the cycle of local civilizations. The end of the 20th century,
with its gigantic changes, led to a clash of civilizations and globalization [10].

The method of historical analogies can be fairly conditionally attributed to formalized methods,
since At the stage of choice, it contains a sufficient share of subjectivism, characteristic of expert
methods. Historical analogies allow solving the problems of scientific and technical forecasting. At
the same time, quality indicators of the analogue, shifted relative to the object along the time axis, are
used as a source of advanced information. The method is oriented to the prediction of the
development of objects of the same nature, therefore classifications or methods of pattern recognition
can be used [11].

The group of methods of advanced information refers to technological forecasting and is
associated with monitoring of the latest research, results and breakthroughs in various fields of
knowledge and evaluation of accumulated achievements. The methods are based on the property of
scientific and technical information ahead of the implementation of achievements in production. To
carry out such activities, there are great opportunities in connection with the high level of
development of information technology [12].

The main source of information is patent and patent-associated information: patents, copyright
certificates, licenses, catalogs, commercial information. The trend of the modern world is the
reduction of the "life cycle" of innovations.

K.K. Ilpumskapora!, T'.A. Opeinéexora?, A.K. Opasranmesa’

! Hapxo3 ynusepcureri, Anmarsl, Kasakcran;
2Typan yauBepcureri, Acrana, Kaszakcran;
3KazakcTaH MHHOBaLUAJILIK akageMuschl, Cemeil, KazakcTtan

BOJIZKAY 9ICTEPI ’)KOHE OJIAP/IbIH KIKTEJYI

AHHoTanus. Makanaga Typii 9JeyMeTTiK-9KOHOMHKAJIBIK HBICAHIBI OOJDKAy OoMiCTepiHIH XKiKTemyl MeH
cUIaTTamachl KapacThIpbUIaJbl. DKOHOMHKAHBI pedopMmainiay yaepiciHne keOiHece Oackapy MeH ILEIIiM
KaObULAayIbIH TYPJIl IEHreliHAeri a1eyMeTTiK-0KOHOMHKAJIBIK yaepicTep/i OoipkaraH 3epTTeyiiepre cypaHbic
apTajpl.

Hlemrimai aypsic TaHaay OHBI HETi3[ey camacblHa Tikeled Toyenai. bomkay Tannmay, yHBIMIAcCTBIPY,
JKOCHapiiay, MOTHBalMs >koHe T.0. Oackapy (yHKUIMsUIapbelHBIH Oipi  Oojbim  caHanaiasl. boipkamIbIK
azipremenepaiy OeJCeHIl TYTHIHYIIBUIAPEI — MWDIMOHAAFaH HApBIK areHTTepi, Y ImapyambsUIbIKTaphbl,
MEMIICKETTIK JKOHE ayMakThIK Oackapy opraHiapbl. J(eMOKpaTHsUIIBIK amiblK KOFamIaa KOFaMIbl JaMBITYIBIH
Oamama HyCKaJlapblH, HAPBIKTHIK KaTBIHACTAPABIH opOip KaTHICYIIBICHHIA 0ap MYMKIHIIKTEpIi YCHIHY KaXKeT.

Kasipri yakpiTTa y3akMep3imMJii ®oHe KbICKamep3iMi 00JpKaM YIIIH KETKUTIKTI ToKIpude MeH Kypangap
KUHaKTanFaH. bomkammay — eTKeH, Kasipri jxoHe OoiamiaK apachlHAAFbl TYpPaKThl OailaHBICTap MEH
TOYETAUTIKTI aHBIKTAy JKOHE AyphIC Oaranay Heri3iHae Oonamak Ke3eHae OacKapbUIaTHIH HBICAHHBIH HEFYPIIBIM
BIKTUMaJI XKal-KYHiH, 1aMy ypJicTepi MEH epeKLIETIKTEePiH FhUIBIMU HEri3/iereH OomkaM.

BomkanaynblH epekieniri — Ka3ipri yakplTTa Tikenei KaObliiayra, COHIal-aK MmpakTHKaaa TeKcepyre Ko
KETHEUTIH KOFaMHBIH MaTepHajJIbIK JKOHE pyXaHH OMIpIHIH OChIHIAi yaepictepl MeH HBICAaHIAPBIHBIH
TYBIHJAyBIH HETi3Ienai.

Boipkam  TypakTel ypaicTepli HeMmece KepiciHIe, oJIEyMETTiK-DKOHOMHUKAIBIK YJepicTepaeri eneyi
e3repicTeplli allyra, oJlapbIH Ooamak jKocrapibl Ke3eH YIIIH BIKTUMAJIBIFBIH Oaranayra, bIKTUMaI OagaMa
HYCKaJlappl aHBIKTayFa, TaMyOblH KaHaai aa Oip TYKBIPEIMAaMAaChIH HeMece KOCTapIIbl MeIiMIi HeTi3IeNTeH
TaHAay YIIiH FEUTBIMH JKOHE SMIMPUKANBIK MaTePUAIBI )KHHAKTayFa MYMKIHIIIK Oepei.
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bomkaMapl KbI3METTI HBICAaH JaMybIHAAFbl Oojlallak OKWFalap MEH KYOBUIBICTapZbl 3epTIey peTiHAe Kapay
OomkaMHBIH ~KoJaHOalbl oficTepiH o3ipiey JkoHe maiijasaHy YIIIH KOHCTPYKTHBTIK HETi3[l KypalTbiH
9/liCHaMaJIbIK KaFUAaTTap bl alKbIHIAY Ikl TaJall eTe/l.

OPTYpJi TaOUFAT YIACPICTEPiH 3epTTeyae O0KayAbIH OapbIK adyaH TYpJIUIriH OipbIHFall oficHaMalbIK Oa3ana
OipikTipyre MyMKIiHJIIK O€peTiH aca MaHbI3[bl KaFU/IAT )KYHENUTIK MPUHIKII OOJIBINT CaHAJIAIbI.

BoixayneiH Qopmanael koHe MHTYMTHBTI ouictepi OepinreH. bommkammay omicrepi Oenrinmi Oip MarbiHajia
KOJITaHOANBI MOHEPAl KOpCeTell, OHbI 3epTTey/e TEOpHsl KaXKETTi akmapaT >KUHAayMeH, XMHAKTayMEeH, €Cell JKoHe
3epTTey HOTHXeJepiH Oaranay apKpuibl OekiTineni. Heicanra jkoHe OHBIH CaH/BIK CHITaTTaMaapblHa XYHEeIUIiK Tocin
TaJanTapblH ECKEPETiH OODKANIay Kypaibl SKOHOMETPHSIIBIK YIITiIep OOIBIN ecenTee .

Tyiin ce3gep: Gomkay omicTepi, KIKTEIy, HHTYUTHBTI JKOHE (OPMAJABI, SKCTPAIOISIHS, SKOHOMHUKAIBIK,
QNIEYMETTIK, KOFaMBIK-CasiCH, FBUIBIMUA-TEXHUKAIIBIK SIICTEp, HHTEPIpETausIIay.

K.K. llpum:kaposa', T.A. Opbindexora %, A.K. Opasraauesa

"Yuusepcurer Hapxos, Anmarsl, Kasaxcran,
2VuusepcureT Typan, Acrana, Kazaxcran,
3KazaxcraHckas MHHOBaLMOHHAs akagemus, Cemeii, Kazaxcran

METO/bI IPOTHO3WPOBAHUS U UX KIIACCUDPUKALIUS

AHHoTanmsl. B cratee paccmarpuBaercd KiIacCH(MKAIMS M ONUCAHHE METONOB IPOTHO3UPOBAHUS JUIS
Pa3IMYHBIX COLMAIBHO-?KOHOMHYECKUX OOBEKTOB. B mpomecce pedopMmupoBaHHsS SKOHOMHKH Bce B OoibLIei
CTEIICHM BO3PACTaeT CIIPOC HA IPOTHO3HBIE MCCIIENOBAHUS COLMAIBbHO-3KOHOMHYECKUX NPOLIECCOB HA PA3IMYHBIX
YPOBHSIX YIIpaBJICHHs U MPUHATHS pemieHuil. [IpaBuibHbIA BEIOOP PELICHUs] HAXOJUTCS B IPSMOI 3aBUCHMOCTH OT
KayecTBa ero oOocHoBaHus. [IporHO3upoOBaHME SIBISCTCS ONHON W3 (DYHKIMI YIpPaBICHUS HAPSIy C aHATH30M,
opraHu3anye, IUTaHUPOBaHMEM, MOTHBAalUEed M T.O. AKTHBHBIMH IOTPEOMTENSIMM TPOTHO3HBIX pa3pabdoToK
SIBIIIFOTCSL. MMJUIMOHBI areéHTOB PBIHKA, JOMAalIHHE XO3SAHCTBA, OpPraHbl I'OCYJApCTBEHHOIO U TEPPUTOPHAIBHOIO
yIpaBJIeHUS.

B OTKpBITOM JIeMOKpaTHYECKOM OOIIecTBE HEOOXOIMMO IPEJICTABIATh AIBTEPHATHBHBIE BapHAHTHI Pa3BUTHS
o01mecTBa, BO3MOXKHOCTH, CYIIECTBYIOIINE Y KayKI0TO YIACTHUKA PHIHOYHBIX OTHOIICHHH.

K HacrosimieMy BpeMeHH HAaKOIUIEH J0CTaTOYHBIM ONBIT 1 HA0Op MHCTPYMEHTOB Kak UIS IOJTOCPOYHOTO, TaK U
KPaTKOCPOYHOTO IIPOrHO3UPOBAHMS.

[IporHo3zupoBaHue — 3T0 Hay4HO 00OCHOBaHHOE MPEACKa3aHNEe HanOoJIee BEPOSITHOIO COCTOSIHUS, TEHICHLUH 1
0cOOEHHOCTEH Pa3BUTHSA YIPABIAEMOr0 00bEKTa B MIEPCIIEKTUBHOM IIEPHO/E Ha OCHOBE BBIABICHUS M NPaBUILHOM
OLIEHKH YCTOMYMBBIX CBSI3€H M 3aBUCHMOCTEH MEXAY INPOIIIBIM, HacToAmMM u Oynymmm. OTnndnTenbHas
0COOEHHOCTh POTHO3UPOBAHHS COCTOHUT B TOM, YTO OHO OOOCHOBBIBAET BOSHUKHOBEHHE TaKHX IPOLIECCOB U Gopm
MaTepnaanoﬁ u HyXOBHOﬁ JKHU3HU O6IJ.[CCTBa, KOTOpPbIEC B ZlaHHbIﬁ MOMCHT HEAOCTYIIHbI HCHOCPECACTBECHHOMY
BOCIIPUSATHIO, @ TAKXKE IPOBEPKE HA MPAKTUKE.

[IporHo3znpoBaHue MO3BOJISIET PACKPHITh YCTOHUMBBIE TEHACHIMHU WM, HA00OPOT, CYIIECTBEHHbIE HU3MEHEHUS B
COLMAJIbHO-IKOHOMHUYECKHUX TIPOIeccax OLEHUTh UX BEPOSTHOCTH Uil OyAyLIETo IUIAHOBOTO IIE€PUOJA, BBIIBUTH
BO3MOJKHBIC aJbTEPHATUBHBIE BAPHUAHTHI, HAKOINTh HAYYHBIH M SMIHMPHYECKUH MaTepHan Uil 0OOCHOBAHHOTO
BBIOOpPA TO MJIM MHOW KOHIIETIIIMN Pa3BUTHUS WM TIAHOBOTO PELIECHUS.

PaccMoTpeHne TPOTHO3HOW NESATETHPHOCTH KaK HCCIENOBAaHUS OyAyIIMX COOBITHH M SIBICHHMA B pa3BUTHH
o0bekTa TpeOyeT ONMpeeNcHUsT METOJOJIOTHUECKUX INPHHIMIIOB, COCTABIAIOUIMX KOHCTPYKTHBHYIO OCHOBY JUIS
Pa3pabOTKU M MCIIOJIb30BaHUS IPUKIIAIHBIX METOAOB IPOrHO3UPOBAHUSL.

BaxHeHWIMM MPUHIIAIIOM, MO3BOJISIFOIIMM O00BhEIMHUTL Ha €IMHOW METOI0JIOTHIECKO 6a3e Bce MHOTooOpasne
METOAOB IMPOTHO3UPOBAHUA B UCCIICIOBAHUH ITPOLECCOB camMoiu pa3H0171 pUupoAbl, ABJIACTCA NPUHIUII CUCTCMHOCTH.

U3znoxensl (opmaau3oBaHHblE M HHTYUTHBHBIE METOZBI ITPOTHO3UPOBAaHUS. MeETOIBI MPOTHO3UPOBAHUS
MpEeACTaBJIAIOT B OIIPCACIICHHOM CMBICJIC TPUKITAAHYIO JUCHUILTIMHY, TPU U3YYCHUU KOTOpOﬁ TCOPUS MOAKPETIIIACTCA
cbopoM HeoOXxo MO HH(pOopManny, BEIKIAKaM1, pacieTaM1 M OLEHKOH pe3yJIbTaTOB UCCIIEIOBaHNUS.

WHCTpyMEHTOM NPOTrHO3MPOBAHMUS, YYMTHIBAIOUIMM TpeOOBaHMS CHUCTEMHOIO IOAX0Ja K OOBEKTY M €ro
KOJINUECTBEHHBIM XapaKTEPUCTHKAM, SBIISIFOTCSI 9KOHOMEMPUYECKUe MOOETU.

KiroueBble crmoBa: MeTOIBl MPOTHO3MPOBAHUS, KiIAcCH(HUKALWSA, HWHTYUTHBHBIE M (OPMaAM30BAHHEIE,
SKCTPAIOJSINKS, HWHTEPHpETAlMsd METOJO0B, NPUMEHSEMble B JKOHOMHYECKHE, COIMAIbHBIE, OOIIECTBEHHO-
MOJMTHYECKHE, HAYYHO-TEXHUIECKHE.

— 180 ——



ISSN 2224-5294 Series of social and human sciences 4. 2020

Information about authors:

Primzharova K. K.- candidate of economic Sciences, associate Professor of NOD "Public administration", Narkhoz
University, Almaty, Kazakhstan, e-mail: kalyash.primzharova@narxoz.kz, https://orcid.org/0000-0001-5619-0761;

Orynbekova G. A. - candidate of economic Sciences, associate Professor of the Department of Economics and innovative
business of Turan University, Astana, Kazakhstan, e-mail: kishibekova@mail.ru, https://orcid.org/0000-0003-4327-1954;

Orazgalieva A. K. - PhD, Vice-rector for research, international relations and innovation of the Kazakhstan innovation
Academy, Semey, Kazakhstan, cell phone 87777422270, e-mail: arailymk78@mail.ru, https://orcid.org/0000-0002-4601-3865

REFERENCES

[1] Aivazyan S.A., Mkhitaryan V.S. Applied statistics and the foundations of econometrics. M: UNITY, 1998.

[2] Working book on forecasting / Ex.ed. Bestuzhev-Lada I.V. M: Thought, 1982.

[3] Statistical modeling and forecasting. Tutorial / Ed. A.G. Granberg. M., Finance statistics, 1990

[4] Econometrics: A Tutorial / Ed. L.I. Eliseeva. Moscow: Finance and Statistics, 2002. 344 p., Il1.

[5] Chetyrkin E.M. Statistical methods of forecasting. Ed. 2 nd, revised. and additional. M.: "Statistics", 1977. 200 p.,
I

[6] Yanche E. Prediction of scientific and technical progress. M: Progress, 1974.

[7] Forecasting and planning in market conditions: Tutorial for universities / T. G. Morozova, A.V. Pikulkin, V.F.
Tikhonov and others; Ed. T.G. Morozova, A.V. Pikulkin. M.: UNITY, 2000.

[8] Siegel I.H., Technological Change and Long-Run Forecasting, The Journal of Business of the University of
Chicago, Vol.26, Ne3, July 1953, p. 141-156.

[9] Gordon T.J., Helmer O. Report on a Long-Range Forecasting Study, report P-2982, The RAND Corporation, Santa
Monica, Calif., Sept.1964.

[10] Malenvo E. Statistical methods of econometrics, M., Statistics, 1975, issue 1; 1976, issue 2.

[11] Kushzhanov N.V., Makhalmadli Dashgin. Tsifrovaya povestka YEAES//Bulletin of the National Academy of
Sciences of the Republic of Kazakhstan. 2019. Ne2. S. 55-61. https://doi.org/10.32014/2018.2518-1467.40

[12] Myrzakhanova D.Zh., Smagulova R.U., Taspenova G.A., Utegulova B.S. / MAIN DIRECTIONS OF
OPTIMIZATION TAX SYSTEMS OF RK//REPORTS OF THE NATIONAL ACADEMY OF SCIENCES OF THE
REPUBLIC OF KAZAKHSTAN. 2019. Ne4, p.104-109. / https://doi.org/10.32014/2019.2518-1483.124

— 181 =——



ISSN 2224-5294 Series of social and human sciences 4. 2020

PUBLICATION ETHICS AND PUBLICATION MALPRACTICE
IN THE JOURNALS OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the work described has not been published previously (except in the form of an abstract
or as part of a published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New Code.pdf). To verify originality, your article may be checked
by the originality detection service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

— 335 ——



[IpaBumna opopmIiteHHS CTaThH IS MyOJIMKAIIUH B )KYPHAJIe CMOTPETh Ha CalTe:

www:nauka-nanrk.kz
http://soc-human.kz/index.php/en/arhiv

Penaxropsr: M. C. Axmemosa, /[. C. Anenos, A. Axmemosa
Bepctka Ha komnbiotepe A. M. Kyaveunbaegou

Ioamucano B negats 11.08.2020
®opmar 60x881/8. bymara odcernas. [Ieuats — puzorpad.
21 n.n. Tupax 500. 3axa3s 4.

Hayuonanvnas akademus nayk PK
050010, Armamu, ya. [llesuenxo, 28, m. 272-13-18, 272-13-19



YBakaemblie aBTOPbI HAY4YHbIX :KypHaioB HAH PK!

IIpesuniuymom HAH PK npunaro pemieHue, B 1UEISIX [OBBIIICHUS
MEXIYHApOJHOIO PEUTHHTA aKaJeMUYECKUX H3AaHUM, OOBEAMHHUTH CIEAYIOIIHNEe
3 )xypHana, HaunHas ¢ Ne 5 (ceHTs0pb-0KTA0ph), 2020 T., ¢ BBICOKOPEHTUHTOBBIMU
xypuaiamu HAH PK, Bxogsmmmu B MmexayHapoanbie 6a3sl Scopus, WoS u ap.:

1. «3BecTuss HAH PK. Cepusi 6Mo10ru4ecKux ¥ MeIMIUHCKUX HAYK))
o0BeauHUTH ¢ )xypHaIoM «Jlokmaast HAH PKy;

2. «3Bectust HAH PK. Cepus arpapubix Hayk» — «{oknaast HAH PKy;

3. «M3BecTust HAH PK. Cepust 00111ecCTBEHHBIX H TYMAHUTAPHBIX HAYK» —
¢ xypHanom «Bectnuk HAH PK».

Cratbu, KoTopble nmyonukoBasinch B xypHanax «M3Bectus HAH PK. Cepus
ouonornyeckux u meauuuHckux Hayk» u «M3ectuss HAH PK. Cepus arpaphbix
HayK», BOpeab OyayT myosnnkoBathbes B xxypHaie «lokaaast HAH PK», a cratby,
nyonmkyemble B kypHaie «M3Bectus HAH PK. Cepus oOuiecTBeHHBIX H
ryMaHHUTapHbIX HAyK», — B )kKypHalie «Becthuk HAH PK».

[Ipu nogade craTteil MpocUM yKa3blBaTh HAa3BaHUE KypHAJIa U OTPACIb HAYKH,
COTJIACHO MPEACTABICHHOTO MEPEYHs (CM. HUKE) B JAHHOM KypHAJIe:

I. Hayunsii xypHan «Bectnuk HAH PK» mnocesimieH uccnenoBaHusiM (yHIaMEHTaIbHOW HayKH
(ryMaHUTapHBIE U €CTECTBEHHEIE):

PeﬂaKHI/IOHHaﬂ KOJUICTUS IPUHUMACT CTATbU IO CJICAYIOINUM OTPACISIM HAyKU:

1. l'ymaHuTapHple (IKOHOMHKA, IOPUCHIPYICHIMS, UCTOPHS M apXeOJIOTHUs, MOJUTOJIOTUS M COLHOJIOTHUS,
(unocodust, PUIOTOTHA, TIEIAaroruKa M IICUXOJIOTHS, TUTEPATyPOBEICHHIE, HCKYCCTBOBEICHUE)

2. EcrecTBeHHbIe (acTpOHOMHUSA, (HU3UKA, XUMHS, OHOJIOTHS, Teorpadus U TeXHUIecKne Hayku). [Tpumepst
TEeXHHYECKHX HAayK: KOCMOHAaBTHKa, KOPaOJIeCTPOCHHE, MAIIMHOCTPOCHUE, CHCTEMOTEXHHKA, 3JIEKTPOTEXHUKA,
3IEKTPOCBA3b, PAAUOAIEKTPOHHKA, SACPHAs SHEPreTHKA U T.1.

Appec canta «BectHuk HAH PK» — http://www.bulletin-science.kz/index.php/en/arhive

II. Hayunmsii xypran «Joxmaast HAH PK» mocesamen wnccieqoBaHusM B 007acTH  TOJTYYCHHUS
HaHOMAaTEPHAIOB, OMOTEXHOJIOTUH U SKOJIOTHH.

Pe,[[aKI_[I/IOHHaH KOJUIETHUS IPUHUMACT CTAThU I10 CICAYIOUIUM OTPAC/IAIM HAyKH:

1. ITonyyeHne HAHOMATEPUAJIOB B 00JIACTH €CTECTBEHHBIX HAYK, MEAUIMHBI U CEILCKOTO X03SHCTBA.
2. BHOTEXHOJIOTHS B 3eMJI€IE/MU, PACTEHUEBOICTBE U 300TEXHUKE.

3. O6was onosorusa U OMOTEXHOJIOTUS B MEAULIVHE.

4. DKoaorusl.

Anpec canta «oknagbl HAH PK» — http://reports-science.kz/index.php/en/archive

Kpome Ttoro, B xypnamax «W3sectus HAH PK. Cepus ¢wusuko-
maremarudeckas», «M3Bectus HAH PK. Cepus xumum M TEXHOJOTHMN» U
«M3Bectus HAH PK. Cepus reonornn v TEXHUYECKMX HAYK» TaKKE YKa3aHbI
OTpaciy HAayKH, IO KOTOpbIM OyAyT NpPUHUMATHCA HAyYHbIE CTaThbu MJIs
AKCIEPTU3BI U NaJIbHEHNIIEro OMyOIMKOBAHUS:

III. Hayunsrit xxypaan «A3Bectusi HAH PK. Cepusi puznko-MaTeMaTH4ecKash IMOCBSIIEH HCCICAOBAHIIM
B 00JTaCTH MaTeMaTHUKH, PU3UKH U HHYOPMAITIOHHON TEXHOJIOTHH.



Pe,[[aKI_[I/IOHHaH KOJUIETHUS IPUHUMACT CTAThU I10 CIEAYIOIIUM OTPAC/IIM HAyKH:

. Marematuxka.

. Uudopmaruxa.

. aTemiekTyanbHbIi aHAIN3 JaHHBIX M Paclio3HaBaHUE 00pPa3oB.
. MaTteMaTHYeCKoe MOJICTUPOBAHKE COITHAILHBIX K IKOHOMUYECKHUX MPOIECCOB.
. Mexanuka.

. MexaHuKa MalivH ¥ pOOOTOB.

. Teopus ynpaBiieHHsI 1 KOCMAYECKHE UCCIICIOBAHUS.

. ®uzuka.

. SlnepHas pusmka.

10. Teopetnueckas puzmka.

11. ActpoHomusl.

12. Monocdepa.
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Appec canta «UN3BecTna HAH PK. Cepus cpmusamko-maTtemaTnyeckasa» —
http://physics-mathematics.kz/index.php/en/archive

IV. Hayunsrii xypraan «3Bectuss HAH PK. Cepust XuMuUM M Te€XHOJIOTHID» MOCBSIIEH UCCIEIOBAHUAM B
00J1acT XMUMHH U TEXHOJIOTH HOBBIX MaTepPHAaJIOB.

PeﬂaKHI/IOHHaﬂ KOJUJICTU IPUHUMACT CTATBbU IO CJICAYIOIINUM OTPACISIM HAyKU:

. Opranmyeckas XUMHS.

. Heopranuueckas xumusi.

. BeicokOMOneKysIpHBIE COEANHEHUSI.

. ®usnueckas XuMus (KaTaau3, JIEKTPOXUMHUS).
. TexHomorus HOBBIX MaTepUAIIOB.

. TexHOIOTr sl OpraHN4YeCKHUX BEIIECTB.

. TexXHOJIOTrusI HEOPTaHMUECKUX BEIIECTB.

. TexHonoruss XMuMHYECKUX YAOOPECHUI.

. TexHONOrMs MOJTUMEPHBIX U CTPOUTENBHBIX MAaTEPUATIOB U CUIIUKATHL.
10. TexHoIOrUs MUIIEBBIX IPOTYKTOB.

11. ®apmaneBTHUECKass XUMUSL.
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Appec caiita «U3Bectus HAH PK. Cepusi xXumuu n TexHonormm» —

http://chemistry-technology.kz/index.php/en/arhiv

V. Hayunsiii xypaan «U3Bectusi HAH PK. Cepus reosorus M TeXHHYECKHX HAYK» TIOCBSIICH
UCCIIEJOBAaHMAM B 00JIACTH T'€OJIOTUH U TEXHMUYECKUX HAYK:

Pe}IaKLII/IOHHaﬂ KOJIJIETUs IMPUHUMACT CTATbH IO CJICAYIOIINUM OTPAC/IsIM HAyKU:

. 'eonorus.

. PernonanbHas reosorus.

. [lerponorus.

. l'eomorus vedtH 1 raza.

. 'eonorus u rese3uc pyaHbIX MECTOPOXKIEHUI.
. 'maporeosnorus.

. T'opHoe neo 1 reoMexaHuKa.

. @yHIaMeHTaIbHBIE TPOOIEMBI 00OTAICHUS MUHEPAIEHOTO CHIPHS.
. mxeHepHast reosiorusi.

10. T'eousuka u cericMoIorHsl.

11. Teorpadust.

O 00 1O\ L K~ Wi~

Appec cainta «M3Bectnsa HAH PK. Cepus reonormm n TexHM4eCKMX HayK» —
http://www.geolog-technical.kz/index.php/en/archive



