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UDK 004.77

M. VOCHOZKA, Z. ROWLAND, J. VRBKA

EVALUATION OF SOLVENCY OF POTENTIAL CUSTOMERS

Introduction

OF A COMPANY

Abstract. The manufacturing sector is one of the main pillars of
an advanced economy. It is the first sector to indicate potential national
economic problems. In a similar way it is the first sector to show signs of
recovery when an economy is coming out of recession or crisis.

The aim of this article is to apply a neural network to be able to predict
potential financial problems in manufacturing companies in the Czech
Republic.

Data on all manufacturing companies in the Czech Republic over the
period 2003-2013 were used for the modelling of the neural network. The
data file contained 67,000 records. These records included both financial
statements and non-accounting data (e.g. data on company employees).
The following networks were used for modelling the neural network:
a linear network, a probabilistic neural network (PNN), a generalised
regression neural network (GRNN), a radial basis function network
(RBF), a three-layer perceptron network (TLP) and a four-layer
perceptron network (FLP).

The analysis resulted in a concrete model of an artificial neural network.
The neural network is able to determine with more than ninety per cent
accuracy whether a company is able to overcome potential financial
problems, within how many years a company might go bankrupt, or
whether a company might go bankrupt within one calendar year. The text
also includes the basic statistical characteristics of the examined sample
and the achieved results (sensitivity analysis, confusion matrix, etc.).

The model can be exploited in practice by manufacturing company
managers, investors looking for a suitable company for capital
investment, competitors, etc.

Key words: manufacturing company, financial problems, prediction,
artificial neural network, model.

Vomocil, Hajek and Olej [13] present that solvency in general means the ability of
an entity to duly fulfil its obligations. Evaluation of creditworthiness of customers
by business partners or banks is based on solvency, while high solvency indicates
a low credit risk and low solvency indicates a high credit risk. An analysis of

© M. Vochozka, Z. Rowland, J. Vrbka, 2016
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customer solvency is a necessary condition for healthy business relation according
to [3]. According to [10] evaluation of solvency of potential customers belongs
among strategic decisions of a company management, where the so called credit
management, whose aim is to evaluate objectively the solvency of customers with
selection of the procedure to be applied to the seller, decides on a deal.
Classification of customers according to their solvency and importance for the
company is used for this purpose, while evaluation of solvency represents a process
of their multidimensional classification [10].

A solvent customer can only operate healthily if it perfectly manages not only
the business, but particularly the finance aspect of its business activity [15].

A thorough investigation into potential customer’s solvency is particularly used
in the bank sector in provision of loans. Mansouri and Dastoori [7] claim that a
credit risk is one of the biggest challenges banks and similar institutions face in all
economic systems. Solvent and insolvent customers thus have to be classified.
A company should be able to identify customers that represent a potential risk.
According to [10] this is mainly the payment risk, which might be the risk of
inability to pay, unwillingness to pay and the risk of payment delay. Unless
customers are solvent and not able to pay their debts, this might even lead to
serious threat to company health [7]. It is not easy to find the balance between the
ability to pay own bills, funding the operation capital and having satisfied solvent
customers. Solvency of customers differs in the individual countries and sectors,
while it depends not only on financial abilities of customers, but also on local
habits [3].

Availability of trade credits is a factor that particularly determines the existence
of small and medium sized companies according to [15]. Trade credit is a crucial
element of company credit policy [4]. It is necessary to introduce a suitable system
of evaluation of client’s solvency as selection of suitable business partners is the
key aspect of company success [15].

A so called Customer Profitability Analysis — CPA, which operates on the base
of historic data, particularly on the short-term base is often used for evaluation of
buyers’ solvency [4]. However numerous methods of assessment of customer’s
solvency exist. Bank information, solvency models (Kralicek Quicktest, Solvency
Index etc.), bankruptcy models (Altman Model, Index INO5 etc.), combined
models (Balanced Scorecards) or a financial analysis are among those most
frequently used.

The Kralicek Quicktest is always based on one representative of each of the
four basic spheres of financial analysis (finance, liquidation, profitability and
return), while the selection of these indicators is based on their economic
significance. Marks are always assigned to the indicators and their sum gives the
overall evaluation of the company [6].

The Solvency Index is based on multivariate discriminant analysis, it is mainly
used in Central European Countries and consists of six financial ratios.

The Altman Model [1] belongs among the best known general indices of
evaluation of a company business situation according to [11], while several
modifications have been created through the years (a variant for public limited
companies, a variant for private limited companies, a variant for non-
manufacturing companies or a variant for Czech companies). The discriminant
analysis, which reveals coefficients in a linear combination of the individual
financial ratios is applied to the calculation.
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Index INO5, suitable for a less liquid capital market belongs to a series of
variants (IN95, IN99, INO1, INO5) designed by the Neumaiers [11]. They also
contain indicators of activity, return, indebtedness and liquidity [9].

The Balanced Scorecard method focuses on the strategic approach to
performance, including value processes. It consists of individual sections, which
are assigned to four perspectives (finance, customer, learning and growth and
internal processes), while fulfilment of one goal leads to fulfilment of the next one
(causal relation). These perspectives contain strategic goals, which then contain the
key indicators of performance [5].

According to [10] the cluster analysis is the most suitable applicable method. Its
aim is to classify a given number of objects into several relatively homogenous
clusters on the base of the requirement that the objects inside a cluster are as
similar as possible and the objects belonging to different clusters are as different as
possible. Modelling assisted by rating is the most frequently used solvency
modelling method according to [13]. Rating is an independent evaluation based on
quantitative and qualitative parameters and its goal is to reveal how a given entity
is able and willing to fulfil its obligations in time.

To keep pace with competitors companies must keep their customers satisfied,
which depends mainly on an analysis and evaluation of their solvency. Analyse
information [4] on customers (the information which cannot be handled by
mathematical models and optimization techniques) by means of artificial neural
networks.

The approach to evaluation of customer’s solvency has been changing a lot
recently with the growth of the progress in the IT sphere. The classical statistics,
expert systems or artificial intelligence are some of the methods used for evaluation
of solvency according to [2]. These systems have an advantage in the possibility to
evaluate the financial health of a customer from more points of view with regard to
interaction between the individual parameters. Neural networks are one of the
calculation models utilized in artificial intelligence, and they are based on the
example of biologic structures [8]. They are utilized for distributed parallel data
processing. Neutrons, which have an arbitrary number of inputs but just one output
are interconnected in a network, exchange signals between each other, which they
transform by means of transmission functions according to [12]. It is hard to
understand neural networks and to interpret them, they might moreover suffer from
overlearning [8]. Artificial neural networks undoubtedly represent a contribution in
the sense of objectivity and effectiveness of decision making on solvency, while
they also reduce the risk of the unfavourable influence of the human factor on
decision making [2]. Financial health of customers also depends on numerous
parameters that might change quickly. This is why it is also necessary to evaluate
the level of adaptability of artificial neural networks to new conditions, which is in
fact also excellent [4].

E.g. [14] deal with evaluation of solvency of energetic customers. They use
learning vector quantisation of a neural network to create an analytic credit model.

Vomocil, Hajek and Olej [13] deal with modelling of solvency of communities
by means of neural networks, which partially differs from modelling of solvency of
customers. The final model is based on a forward-propagation neural network with
several variants, which are verified, and their quality is evaluated according to the
criterion of mean square deviation of the data in the tested set. The best results are
achieved by the variants with the Quick Propagation learning function [13].
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The aim of this article is to utilize neural networks for creation of a model for
determination of solvency of customers of a manufacturing company.

1. Material and methodology

The data file was created on the base of a randomly selected sample of 110
manufacturing companies. Specializations of the companies was not important for
the selection. However it was necessary to choose companies with longer than
20-year history, which means somehow established companies. The data relates to
2014.

As mentioned above the group contains information on 110 companies, namely:

— company name;

— place of business;

— the complete financial statement data for the examined year;

— selected financial ratios (return on assets, return on equity, return on capital
employed, 1-3 level liquidity, debt etc.).

MS Excel was used for the preparation of the data file. The data for each
company was always presented on one line. The file thus contains (apart from the
heading) 110 lines and 167 characteristics in each line. It was imported into
Statistica software by DELL. The data was subsequently processed by an
intelligent problem solver, actually this was a classification problem processed by
means of artificial intelligence (artificial neural networks).

An artificial neural structure was sought that would be able to classify each
company on the basis of the input data into one of the following two groups:

1. solvent company,

2. insolvent company.

First we determined the characteristics of the individual companies. We had to
define the output category quantity. In this case it was obviously the value
presented in the column “final status” of the MS Excel sheet. A solvent company
shows a positive difference between the working capital, trade liabilities and has no
overdue debts. Unless these conditions are met we talk about an insolvent
company. Such a company is considered to some extent risky to trade with, i.e.
required a higher guarantee for unpaid debts (cash payment in advance, insurance,
a letter of credit etc.). The other quantities are input ones and are continuous except
for the place of business. The place of business is an input — categorical quantity.

Once this exercise was completed, 1,000 artificial neural structures® were
generated, of which the 10 most suitable were retained. For the model, linear neural
networks, probabilistic neural networks, radial basis function neural networks,
three-layer perceptron networks and four-layer perceptron networks, were utilised.

For the radial basis function neural network we used 1 up to 21 hidden neurons.

The 2nd layer of the three-layer perceptron network contained 1 up to 100
hidden neurons.

The 2nd and the 3rd layers of the four-layer perceptron network both contained
1 up to 100 hidden neurons.

L Unless the improvement in the individual trained networks is significant the training of networks can be
shortened.
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2. Results — production function

1,000 artificial neural networks were generated on the basis of the set parameters.
10 artificial neural networks showing the best characteristics were retained for
further assessment and subsequent processing. The results of the analysis are given
in Table 1.

Table 1 — Models of artificial neural networks showing the best characteristics?

Profile Train Select Test Train Select
Perf. Perf. Perf. Error Error
1 | Linear 1:1-1:1 0.627907 | 0.714286 | 0.619048 | 0.481156 | 0.886400
2 | Linear 2:2-1:1 0.674419 | 0.476190 | 0.428571 | 0.477751 | 0.883533
3 | PNN 1:1-43-2-2:1 0.558140 | 0.666667 | 0.571429 | 0.513807 | 0.538365
4 | PNN 2:2-43-2-2:1 0.604651 | 0.666667 | 0.476190 | 0.535191 | 0.530754
5 | RBF 45:45-8-1:1 0.906977 | 0.857143 | 0.904762 | 0.287553 | 0.399138
6 | RBF 45:45-12-1:1 0.953488 | 0.809524 | 0.904762 | 0.244266 | 0.361051
7 | RBF 45:45-15-1:1 0.930233 | 0.857143 | 0.857143 | 0.215383 | 0.330831
8 | MLP 91:91-99-59-1:1 0.953488 | 0.904762 | 0.904762 | 0.000000 | 0.100207
9 | MLP 99:99-41-1:1 1.000000 | 0.904762 | 0.761905 | 0.001118 | 0.062911
10 | MLP 99:99-55-1:1 0.953488 | 0.857143 | 0.952381 | 0.000256 | 0.012762
Profile Test Training/ Members Inputs | Hid | Hid
Error (1) (2)
1 | Linear 1:1-1:1 0.53625 | PI 1 0 0
2 | Linear 2:2-1:1 0.53456 | PI 2 0 0
3 | PNN 1:1-43-2-2:1 0.51521 1 43 2
4 | PNN 2:2-43-2-2:1 0.51369 2 43 2
5 | RBF 45:45-8-1:1 0.35694 | KM, KN, PI 45 8 0
6 | RBF 45:45-12-1:1 0.33981 | KM, KN ,PI 45 12 0
7 | RBF 45:45-15-1:1 0.35566 | KM, KN, PI 45 15 0
8 | MLP91:91-99-59-1:1 | 10.31337 | BP100, CG20,CG1b | 91 99 59
9 | MLP99:99-41-1:1 4.70291 | BP100, CG20, CG58b | 99 41 0
10 | MLP 99:99-55-1:1 7.14166 | BP100, CG20, CGOb 99 55 0

Source: Authors

Particularly linear neural networks were retained among the ten best networks,
then probabilistic neural networks, radial basic function neural networks, multiple
perceptron networks with two hidden layers and a multiple perceptron network
with four layers.

Figure 1 shows a schematic illustration of a linear neural network Linear 1:1-1:1.

2 A linear neural network is indicated as Linear, probabilistic neural network as PNN, generalized regression
neural network as GRNN, radial basis network as RBF and multi-layer perceptron network as MLP.
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Profile : Linear 1:1-1:1 | Index =11
Train Perf. = 0,627907 , Select Perf. = 0,714286 , Tes Perf. =0,619048

Source: Authors
Figure 1 — Graph of artificial neural network (Linear 1:1-1:1)

The first layer (from the left) represents the input to the model. The triangle
represents an input for the model, namely a continuous quantity. The model does
not have high success rate, it oscillates depending on the set (the training set, the
validation set and the data test set) from nearly 62% to nearly 71.5%. The model is
nevertheless interesting because of the fact that it is only based on a single quantity
that may be simply identified in the practice, even by a layperson — we namely
derive the correct result from the value of the tangible assets. These are assets with
the time of use longer than one year (buildings, land, machines, groups of movable
things etc.). The model is particularly suitable for quick identification of seller’s
solvency and for determination of the condition for further transactions between
a supplier and a customer.

Figure 2 shows a graphic illustration of a linear neural network in the Linear 2:2-1:1
configuration.

Profile - Linear 2:2-1:1 | Index =12
Train Perf. = 0,674419 , Select Perf. = 0,476190, Tes Perf. =0,428571

o

Source: Authors

Figure 2 — Graph of artificial neural network (Linear 2:2-1:1)
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In this case the network did not reach the optimum values either. The prediction
or classification power oscillates across the sets of the group within nearly 43%
and nearly 67.5%. This model is characterized by high simplicity as well.
An evaluator is able to determine the resulting state on the base of two quantities.
Like in the first case these are the tangible assets. The material and energy
consumption is an additional indicator. The second indicator is very useful — it
presumes the level of company performance. Unfortunately it has caused lower
accuracy of the model. And as the model has not reached the prediction power
higher than 50%, it is useless in the practice (although it might be useful in the
theory).

Figure 3 shows a graphic illustration of a probabilistic neural network
PNN 1:1-43-2-2:1.

Profile : PNN 1:143-2-2:1 | Index =13
Train Perf. = 0,558140 , Select Perf. = 0,666667 , Tes Perf. =0,571429

Source: Authors
Figure 3 — Graph of artificial neural network (PNN 1:1-43-2-2:1)

In the instance of the described probabilistic neural network the probability of
prediction oscillates from nearly 56% to more than 66%. The model is thus more
successful than the second linear network. Although there is one input indicator, it
does not use the same linear models as tangible assets. On the other hand it avoids
the use of financial ratios and uses the number of employees as the basic indicator.
It is applicable in the practice for its simplicity. The prediction power is also higher
than 50%. The application of this network is however less beneficial than that of
the first linear network.

Figure 4 shows a graphic illustration of a probabilistic neural network
PNN 2:2-43-2-2:1.
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Profile : PNN 2:2-43-2.2:1 | Index =14
Train Perf. = 0604651 , Select Perf. = 0,666667 , Tes Perf. =0,476190

Source: Authors
Figure 4 — Graph of artificial neural network (PNN 2:2-43-2-2:1)

In the instance of the second probabilistic neural network the classification
accuracy is set across the sets of data from more than 47.5% to more than 66%.
With regard to the fact that the value is lower than 50% for one set, the file cannot
be used in practice. There is an interesting point that the model utilizes two inputs,
namely the number of employees and the type of company according to the
financial statement. The economic interpretation of the results is thus not fully
logical either.

Figure 5 shows a graphic illustration of a radial basis function neural network
RBF 45:45 -8 -1:1.

Profile - RBF 45:45-8-1:1 | Index =15
Train Perf. = 0,906977 , Select Perf. = 0,857143 | Tes Perf. =0,904762

Source: Authors

Figure 5 — Graph of artificial neural network (RBF 45:45 -8 -1:1)
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In the instance of this radial basis function neural network the classification
power oscillates at the level from 85.7% to 90.7%. The prediction accuracy is thus
very high. The networks uses 45 continuous quantities as the input values. These
are various data on employees, all the financial statement components as well as
selected financial ratios, namely from the number of employees via current assets
up to the proportion of bank loans in the total liabilities. We admit that a large
volume of data is necessary here. On the other hand it is a remarkable quality
proportion from the point of view of prediction. 85.7% represents relatively
reliable classification of a company and the whole model is thus applicable in the
practice (even despite the number of input data).

Figure 6 also shows a graphic illustration of a radial basis function neural
network RBF 45:45-12-1:1.

Profile : RBF 45:45-12-1:1 | Index = 16
Train Perf. = 0,953488 |, Select Perf. = 0,809524 , Test Perf. =0,904762

Source: Authors
Figure 6 — Graph of artificial neural network (RBF 45:45-12-1:1)

In the instance of the second neural network the probability of correct
classification of a company is also relatively high. It oscillates from 80.9% up to
95.3%. Although it is lower, the model is still applicable in the practice. This
network is also characterized by high demand for input quantities. It also needs 45.
The input data is identical to that of the network No. 15. We may then see the
difference between the two networks in the number of hidden neurons only.

Figure 7 shows a graphic illustration of a third radial basis function neural
network RBF 45:45-15-1:1.
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Profile - RBF 45:45-15-1:1 | Index = 17
Train Perf. = 0930233 |, Select Perf. = 0857143 | Test Perf. =0,857143

Source: Authors
Figure 7 — Graph of artificial neural network (RBF 45:45-15-1:1)

The third RBF offers reliability at the level from 85.7% to 83%. This means that
it is characterized by the highest success in company solvency prediction. This
RBF also works with 45 input data identical with those of the previous two
networks. However it utilizes 15 neutrons in the hidden layer. This model is the
most successful one so far, and moreover, despite the need of significant volume of
data it is applicable in the practice.

Figure 8 shows a graphic illustration of a multi-layer perceptron network with
two hidden layers MLP 91:91-99-59-1:1.

Profile : MLP 91:91-98-59-1:1 | Index =18
Train Perf. = 0,953488 | Select Perf. = 0904762, Ted Perf. =0,904762

Source: Authors

Figure 8 — Graph of artificial neural network (MLP 91:91-99-59-1:1)
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The four-layer perceptron network MLP 91:91-99-59-1:1 shows the success rate
in classification of solvent and insolvent companies at the level from 90.5% to
95.3%. It is thus the most suitable model so far. Unfortunately it utilizes 91 various
company data as input values. It uses 99 neutrons in the first hidden layer and 59 in
the second one. The prediction power is however very high, more than 90%.
Thanks to this fact the neural network is applicable in the practice.

Figure 9 shows a multi-layer perceptron network with one hidden layer
MLP 99:99-41-1:1.

Profile - MLP 99:99-41-1:1 | Index =19
Train Perf. = 1,000000 , Select Perf. = 0904762, Ted Perf. =0,761905

Source: Authors
Figure 9 — Graph of artificial neural network (MLP 99:99-41-1:1)

The three-layer perceptron network MLP 99:99-41-1:1 shows prediction
capability from 76% to 100%. Unfortunately the difference between the individual
data sets in terms of prediction power is too big, nearly 24%. This handicaps the
practical applicability of the whole network. It moreover needs 99 input data items.

Figure 10 also represents a three-layer perceptron network, namely
MLP 99:99-55-1:1.

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



Profile : MLP 99:99-55-1:1 | Index =20
Train Perf. = 0,953488 | Select Perf. = 0,857143 , Test Perf. =0,952381

Source: Authors
Figure 10 — Graph of artificial neural network (MLP 99:99-55-1:1)

The second perceptron network utilizes 99 input data items for the calculation
as well. However its success rate is remarkably better than in the previous case. Its
prediction ability oscillates from 85.7% to 95.2%. This means that this network is
applicable in the practice as well.

Only on the base of the graphic representation of the individual networks and
their basic characteristics we can say that the multi-layer perceptron network with
two hidden layers MLP 91:91-99-59-1:1 seems the best — throughout three data
sets (a training one, a validation one and a testing one).

To be able to confirm the results derived from the schemes of the individual
networks and the prediction power as the most important characteristic we will use
the ROC Curve (Receiver Operating Characteristic). The curve is shown in figure 10.

The ROC Curve examines the sensitivity and specificity of the individual
selected neural networks. We ideally seek for a point approximating the point [0,1].
Figure 10 demonstrates the course of 30 curves, i.e. 10 neural networks, each with
three data sets.

An ideal network would offer the result in the form of three 1s. If we examine
the curves and the keys to these curves, we choose the most successful networks
among numbers 18, 19 and 20. Two of their data sets always give 1 as the result.
We thus determine the most successful network according to the highest value of
the third set. This is 0.963 of network No. 18.

We can then say that we have found and confirmed the most successful model
for prediction of solvency and possible risk of potential clients of a manufacturing
company. It is the four-layer perceptron network MLP 91:91-99-59-1:1, which
defines the required result with at least 90 per cent accuracy.
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Figure 11 — Receiver Operating Characteristic Curve

Conclusion

The aim of the article was to utilize neural networks for creation of a model
for determination of solvency of potential customers of a manufacturing company.

On the base of obtained data on a group of 110 manufacturing companies 1,000
artificial neural networks were generated. Ten of these networks, which showed the
best results, were retained for further processing. After an analyses of the
individual networks and upon application of the ROC Curve a four-layer
perceptron neural network with two hidden layers MLP 91:91-99-59-1:1 was
determined as the best one.

The obtained neural network predicts solvency or possible risk of a company
(potential customer of a manufacturing company) with the probability higher than
90%. Such a prediction power predetermines the model to practical application.
The other networks are not so far as successful in company classification as the
one. The fact that the network needs 91 company characteristics to provide the
required result is a negative side of the model. If we wanted to use a neural
network for some kind of a quick test only the linear network Linear 1:1-1:1 would
be suitable, as it identifies the result with relatively high rate of reliability upon
a single variable — the tangible assets.

We should note that the model becomes applicable in the practice thanks to its
properties. It may be utilized by the company itself or by the customers of the
company or other entities.
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AJITOPUTM AITPOKCUMAIIIT ®YHKIIINA
3 BUKOPUCTAHHSIM METOAY K. 3S0MTEHJIEMKA

Anomayin. Y cmammi posensdacmvcs 6apianm KyCOYHO-NOJIHOMIANbHOL
anpoxcumayii i3 3ACMOCYBAHHAM — MemMOOY — MONCIUBUX — HANPIMKIS.
Posensinyma moxcnusicme 3acmocysanns memoody [ic. 3otimenoetika ons
sUpIWeHH s 3a0ay OnuUcy cKkiaoHux @yukyiu. Ilpedcmasnenuii aneopumm ma
nepeuHHa Komn'lomepua npozpamd. 3pobneHi GUCHOBKU 3 O3HAYEHHSM
NPAKMUYHOT YIHHOCI NPEOCMABLEHUX QOCTIONCEHD.

Knrouosi cnosa: gynxyis, noninom, anpoxcumayis, noXioud.

Beryn

HeniniifHiCTh € OJHIEIO 3 BIACTUBOCTEN MPUPOTHUX CHCTEM. PO3BUTOK MPUPOIHOT
CHCTEMH YacTO BIIOYBAEThCS Yepe3 CTPUOOK — KOJM TPH TUIABHINM 3MiHI 30BHIIIHIX
YMOB BHHUKAa€ IOpPOrOBUH Xapakrep oOMexkeHb. Came Tomi BijgOyBaeThCs
panukaigbHa 3MiHAa CHCTEMH, AKY B)K€ HEMOXKJIMBO OINMCATH PIBHAHHAIM THIY 4 *
x =b.

Heniniitai cucreMu HEpIBHOBaXKHI 1 BIIKPUTI, BOHU CTBOPIOIOTH 1 MIATPUMYIOTh
HEOMHOPIMHOCTI B cepemoBhIIi. Taka cHucTeMa CXWbHA 110 caMOOpraHizailii 3
BUHMKHEHHSM HOBHX BIACTUBOCTEH 1 CTaHIB 3 TICBHUMH OOMEKEHHSIMH.
Camoopranizarmiss #me depe3 Toukd Oidypkarmii, B pe3yabTaTi dYoro poib
BHUITAIKOBUX (PAKTOpPiB B CHCTeMi pi3ko 30umbmryeTscs. [lpukmamiB po3BUTKY
MOMIOHMX CHCTEM MOYXHA HaBECTH O€3Jid: PO3POCTaHHS SIpy, MPOMHUBAHHS pycia
PIYKH, 3CYBH TPYHTY, PO3NOBCIOJDKEHHS XMapy UMY TIPH TIOXKEXKI B JIICI UM CTEmy.
s onucy Takux HpPOLECiB BUKOPUCTOBYIOTHCS METOAM BUIIAJKOBHX HENIHIHHUX
oOMexXeHb-HepIBHOCTEH, ONMH 3 BapiaHTIB SKOTO — AaIpPOKCHUMAIliS CKJIaIHIX
(yHKII 3a MeTomoM MOXIIMBHX HAMpsMKIB — OyB  3alpoNOHOBaHU
Jx. 3oitenaeiikoM e y 60-x pokax munynoro cromtts [1]. [Ipore, He3Baxkaroun
Ha JOCUTh BEITMKUH 00CST poOiT 3 arpokcuMaltii CKagHuX (pyHKITIH, 10 TPHBAIOTh
JIeAb HE CTOINITTS, 3a7ada TOYHOCTI TAaKUX OOpPaxXyHKIB 3aJIUIIAETHCS aKTYaIbHOI.
[lepcoHanbHI  KOMIT'IOTEPH  TO3BONWJIM  BUPINIYBAaTH 33Jadyi  ampOKCHMAIIii
cKIamHuX (YHKIIH, TpOoTe ONMUC HETIHIMHUX CHCTeM 1 Hamaldl 3ajJHIIacThCs
BXKKOIO 33J1a49€l0 Yepe3 HEOOXIHICTh 3/IIICHEHHS 0araThoX IMepeTBOPEHb.

AKTYyanbHICTh TEMH, WLIO PO3IISAAETHCA, MONSrae y HACTYIHOMY: iCHYe
HEOOXiTHICTh MAaKCHMAallbHO TOYHO OINKCAaTH 1 Bi3yali3yBaTH TMPOILECH, IO
BiIOYBAIOTHCS Y MPUPOTHOMY CEPEIOBHII, Ta MEXI B3a€MOIiT JIFOJUHU, TEXHIKA 1
TEXHONIOTiH Ta mpupomu. HemomaBHO Bimomuii OpUTaHCHKUH (i3UK-TEOPETHK
CriBen XOKIiHT TONEpenuB, L0 JIOACTBY 3arpoKye TEXHOTeHHa KaTtacTpoda [2].
Tox mpu poboTi 3 mporpamamu, IO AO3BOJSIOTH Bi3yalizyBaTH 3a JOMOMOIOIO
reoiH@opMalifHUX TEXHOJNOrid 30HU YpPaXXEHHS CUJIBHOMIIOYMMH OTPYyHHUMH
peuoBuHamu (CJIIOP) y pa3i TexHOreHHOI aBapii, HEOOXiAHO MaKCHMaJIbHO
HAOJMIKEHO CTBOPUTH MOJENb HeOe3nmeyHoro cepenosuiia. CydacHi iHCTPYMEHTH
MOJIETIIOBAHHS JIO3BOJISIIOT HAHOCUTH LI 30HUW Ha KapTH 1 CXEMH Y BUIVIAII KoJna,
miBkoja abo cekrtopa. 30Ha (AaKTUYHOTO 3apakKeHHs MPENCTaBISEThCS y (GopMi
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efinca i BKIIOYAEThCA Y 30HY MOXIJIMBOrO 3apa)keHHs. Taka Bi3yamizalis HE Jae
KapTHHH, 110 € HaONMKEHOI0 0 pealbHOCTi, a/ke NPHpPOJHA CHCTeMa, [e
BinOynacst aBapis, Mae cBoi ocoOmuBocTi, Toxx xmapa C/IOP ne Oyze wiTkum
eninicom 4 koimoM. Xmapa CJIOP moxe OyTu 3Ba)KEHOIO, 3allOBHIOBATH IICBHI
«KHILIEHD» MICIIEBOCTI, PO3MOBCIOPKYBATHCS B3JIOBXK BOJOHM abo Haa BOJOIO.
I Tomy BaxnmBO He JnHIIe HagaTh ocodam, MO TpuiitmatoTs pimeHHs (OIIP),
iH(pOpMAIiI0 PO PO3MOBCIOKEHHS 1 TTUOWHY YpaXKeHHs, a W MPEACTaBUTH Led
IUTOIIMHHAK BapiaHT KapTH B 00 €MHOMY BHMIpi 3 Bizyaji3ali€io oCOOIMBOCTEH
HPUPOJHOL CUCTEMHU.

Meroro poboTH € po3poOKa aJrOPUTMY 3 BUKOPHUCTAHHSIM METONY MOMKJIMBHUX
HanpsMKiB Jx. 3olTenielika /i Biyaizailii Onucy HeJIHIMHUX CUCTEM.

3aBnanHs poOOTH:

— PO3rISHYTH pilIeHHS 3a7adl 3 anpokcumanii (YHKIIH moliHOMamMHu 3a
metoaoM JIk. 3oUTeHIeHKa;

— IIPEACTABUTH aJIFOPUTM 3 BUKOHAHHSM Bi3yasi3allil JOBUIbHOT 3a1a4i.

[Muranns anpokcumarii QyHKIINA MOJTIHOMAMU MPOTATOM JEKUTBKOX JIECSITUIITD
JOCITIDKYBaNMCa  yKpaiHCbkuMH [3—6] 1 3apyOibkaumu BueHumu [7-8]. Tlpore
sragyBaHuii meron [1] € myke MiKaBUM 3apa3 4Yepe3 TOYHICThb, SKY JalOTh
pO3paxyHKHd 3a [MM IJXOJOM, a CydacHa KOMII'IOTEpHA TEeXHIKa J03BOJISE
BHUKOHYBATH CKJIaJIHI pO3paxyHKH Ta OIMUCH Y KOPOTKHUH MPOMIKOK Yacy, o JacTh
3MOT'y 3a3HaucHe 0e3 00OMEKEHb BUKOPHUCTOBYBATH HA IIPAKTHIII.

1. Peanizauisi MmeTony Mo:kiauBux HanpsiMkiB [k, 3oliTenaeiika

Slkimo Touka Xk 3HAXOAWUTHCS HAa MEXKI IPHITycTUMOI obnacti X, TO OyIb-sKuit
MaJid KpoK ok > 0 B HapsAMKY aHTHUTPaIi€HTa 32 METOIAMH TPAIEHTHOTO CITyCKY
MOX€E TIPU3BECTH JI0 HEMPHUITycTUMOI ToukH (Xk ¢ X). [lomonanHs TAKOro BUIAJIKY
mependadyeHo B METOJaX MOMIIMBHX HAIPSAMKIB, J0 SKUX BITHOCATBCA METOJ
MPOEKIlii TpajJieHTa, METOA YMOBHOTO TPaJi€HTa, OMyKINH CHMIUIEKCHUH METO]
3anrsiuia i meron k. 3oiftenaeiika. 3aranpHa ifes MigXOMy MOJSATae y BHOOpI
MIHIMaJIBPHO MOKJIBOT'O HAINPSIMKY TOIIYKY Y TPAHWYHIA TOYIII Xk, 3 BpaXyBaHHSIM
BCiX OOMEXeHb Ta KyTa 31 CIIPSMyBaHHSM aHTUTPAIIEHTA B il TOYIII.

Hexait Ha HPOMiKKY a,b] 3ajanHa GesmepepBHA OOMeXeHa (YHKIIiS f(X).
Hac nikaBuTh KycOYHO-TIOTIHOMIaNbHa (QYHKIIIS P(X) € Cl(a, b) , AKa HaWKpaIum
YMHOM HaOIMXKYE f(X)sa migxonom YebumieBa. Bupazom Cl(a, b) 03HAYyEMO
Kimac QyHKIid, Oe3nepepBHUX Ha BiIpPi3Ky [a,b] pa3oM 3 TEpINOoK MOXiITHOIO.

SIBHO, 110 U1 P(X) MaTHUMe MICIle HaCTyITHE TPeCTABIICHHS:

f,(x) xela,C,]
f (X) Xe [Cl’ Cz] 1)
fs (X) ........................... X E[CS ,b]
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Touxn a=C,<C, <C, <...<C, <Cy,, =b Gyaemo BBaxxaTu HeBiTOMHMH.

Oynukii fi (X), i=1S e noninomiansHMMH 3i cTymeHeM He MeHue 2. To6To,

HaBeJICHA 3aj1aya y BUITAJIKY, SKIIO fi (X) MalOTh OJIHAKOBUH CTYIiHb, 1 € 33J1a4Ct0
noOyA0BH crijiaiiH GyHKUIT 3 pikcoBaHUMU By3namu [§].
3anmaya moOymoBU P(X) 3BOAMTHCS JI0 KITBKOX 3aBJaHb MOOYIOBH TMOJIHOMIB

Haiikpauoro HaOmwkenus T, (X) B po3yMiHHI miaxoxy YeOumeBa mo ¢yHKIii
f(X) st Xe[Ci, Ci+1](1201k)' [lel Qakr BUIIMBAE 3 NPUHIMUILY
ontumanbHocTi beruimana. Came TOMy JOCTaTHBO PO3IVISHYTH 3aady HOOyI0BU

MOJIIHOMAa HaMKpamoro HaOIMKEHHS 10 f(X) Ha JeskoMmy iHTepBam. Llei
MOJIHOM TOBHMHEH III€¢ 33J0BOJBHATH YMOBH, IO 3a0e€3MeuyloTh BiAMOBITHY

[JIaJIKICTh P(X) )

Hexaii 3amana GyHKiis f ('[) 1 Aesika JUCKPETHA MHOXKHHA TOYOK:

E={,,Yi, Yaaf € [a,b]
Yo=a, Yy.,=b.

Tpeba BiAIIyKaTH MOTIHOM 3aJaHOTO CTYIEHS K:

AKHI MIHIMI3ye BEIMYHHY g(x)=max|f(ti)—Hk(ti)| no ycix X 3 obmacri

ticeE

AcE e A BU3HAYaETHCA:

n+1»

A={xeE,,: fV(a)=T10(a); f"(b)=IT

n+l-"

SIKIO NpUMHATH, 1O t; =q;; ‘i =0,k; j=0,n +1‘ , TO 3a/1a4a, IO PO3rIISNACThCS,

(i)
k

(byi=01}.

Oyze ekBiBAJIEGHTHOIO HACTYITHIHN 3aja4i JIIHIHOTO IporpaMyBaHH4 [9]:
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min ¢

k
>agx —e<f(Y,)
i—0

!
o
S
!
3]
A
!
-
=
N—"

i=0
k

Zai,oxi =f (Yo) 2)
ai,n-¢—lxi = f(Yn+1)

i- Q0% = f ,(Yo)

M- I i

Il
-

i- ai—1,n+lxi = f ,(Yn+1)

£20; j=Ln

Cnenmdika HaBemeHol 3a1adi JIHIHHOTO MPOrpaMyBaHHS IOJIATAE Y TOMY, IO

MaTpuls OOMEXKEHb A:(aij) i=0,k; j=0,n+1 wmae npsAMOKyTHuI BUrIAN i

KIIBKICTh psAAKiB momiHye Hax Kimekictio croBmmis, K << N. Tomy mis
BUPIMICHHS TIIOCTaBJICHOI 3a7adyi OO0paHO METOJl MOXJIMBUX  HANpPSIMKIB
k. 3oiitenneiika [1]. Yepes Te, mo Meron mepeadadae HasIBHICTH HEPIBHOCTI, TO
ymoBa Bupa3y (2) Oyae posmmcaHa SK OB HepiBHOCTI 1 Ha MaiOyTHe Oyne
MIPUITYIIEHO, IO BCi 0OMexeHHs (2) MalOTh BUTJISA HEPIBHOCTEH.

Hexaii Ham maHa IOBiTbHA 3a7a4a JIIHIHHOTO IPOTPaMyBaHHS:

Zk:a..x. <b, (3)

Ak 1 Bci Meroad IHIHHOTO TPOTrpaMyBaHHS, TPAIEHTHANW METOJ] BHMArae
BIIIIYKaHHS TOYKH, KA 3aJ0BOJbHSE OOMEKEHHS 3ajadi  JHIHHOTO

nporpamysanss. ITosuaunmo i X ° = (Xl0 yroes XE ) Toni g X° BUKOHY€ETBCSL:

k

0
2 a;x)<b,
=

x!20 i=LP; j=1,

(4)
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Ha BimMiHy Bi CHMIUIGKCHOTO 1 JBOIiCTOrO METOMIB BUPINICHHS 3ajadi

JiHiliHOrO mporpamyBaHHs, X ® Moxe i He OyTu 0a3MCHOI0 TOYKOIO, IIO 3HAYHO
Crpollye BUPIMIEHHS 3a7a4i. Y UbOMY AOCTIIKEHHI NPUITYCTHMO, IO Taka TOYKa
HaM BimoMma. Tomi ippallioHajbHa MPOLEAYpa 3HAXOMKCHHS pileHHs 3anadi (3)
3BOINTHCA JI0 HACTYITHOTO:

K
0
a) 3 Toukn X OOMpPAaEMO HANPSIMOK S, 3a SIKHM BEJIMYHHA zdjsj Mae
j=1

HaWOUIbIIE 3HAYEHHS 1 BEKTOP S=(Sl,...,5k) 3a/I0BOJIBHAC  OOMEXKEHHS

ZPS <0, i=LP, (P, <P+K), A€ MaTpHils P= (F’”) CKJIaJieHa 3 YMOB MaTpHIIi

ooMerxerb (3), siki s Toukn X BUKOHYIOTHCS SIK PIBHSIHHS, TOOTO, JUIS MATPHII
P wmaemo:

v

K
2P} =b, =1
=1

JIOJIAl0YM CIOJM 1 YMOBY HEBiI’ €eMHOro Hesimomoro. Ilicis oOpaHHsS Hampsamy
1
S, 0OupaemMo I0BKUHY KPOKY A Ul IIEPEXOLY Y HACTYIHY TOUKy X =, BUXOASYU
1
3 yMOBH, 0 X ~OBMHHA 3aJ0BOIBLHATH (4);
0) BuOip BeNMMuMHU A 37iCHIOEMO 3 BiHOIIEHHS:

A={min — 2 ZaS >0, i=LP}’

B) Oymyemo Touky X' = X° 4+ AS , sika 3amoBonbnsie ymMoBH (4). Bennunma, Ha
K

Ky 30inbIniIacs niniiiHa Gopma 3aaadi (3), A0piBHIOE /’LZd iSii
j=1
. : 1 2

I) MOBTOPIOKOTLCA TYHKTH a) i 6) BiqHOCHO Toukn X ~, Ta OTpUMYEThC X
Lle MOBTOPIOETECS 1O TOTO BHIIAJKY, TIOKH HE Oyze iCHyBaTH HAmpsM, IS SKOT'O
BEJTMYMHA Zd J-S j crae Bix’emHOI0. Llell GakT 10BOAUTS, 1O HE ICHYE TOUKY, sKa
3aoBoNbHSIE (4), B sAKid JiHiHHA Qopma HaOyBama O 3HAYEHHS IONEPEIHBOL
¢dhopmu. Tomy TouKa, Ha Kl 3YIHUHHUBCS MpOIleC, Oye BUpIleHHsM 3a1a4i (3).

Juis moOynoBu anropuTMy CIifi OUTBII JETajJbHO 3YNUHUTHCS Ha BHOOp1

HanpsAMKy S . 3HaXO[UKEHHS BEKTOpa S = (51,..., Sk) 3BOIUTHCS JO 3HAXOKEHHS

piH_IeHHH HaCTyrIHOI 3a;[aqi MAaTEMAaTUYHOI'O IpOrpaMyBaHHSA:

Kk
>d;S; —> max (5)

=1
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i
k
>Ps, <0 (i=1P) (6)

10 SIKO1, SIK TMPaBHJIO, TOJAIOTH IIe OJHE OOMEXKEHHS (HOpMali3allifo) Ha BEKTOp
S =(S,,...,S, ). Jlus nociimKenns 0GMpaeMo 0GMEKEHHS:

[
Ys2<1. ()
=1

Arie MOXUIUBI 1 iHIIi BapianTh HOpManizauii: a) —1<§; <1;6) §; <1, xonm
d;>0; S;>-1, xomud; <0. Ockinbku po3mipu TpenCTaBIEHOT JOBITHHO

3aJ1a4i BiIHOCHO HEBEJIMKI, TO KUIBKICTB ITeparllii 1uis ii pillileHHs] He3HAYHAa.
2. AaropuTtMm Ta ioro Bidyamizaiis

Crnupatrourch Ha oOMexeHHs (7), MOXKHA 3a3HAYMTH, 1110 HA MPAKTHUII AYyKE BaXKKO

Oyze BuOpaTH JeaKy Touky X ° , sIKa 3a710BOJIbHsATUME (4), TO 3amicTh 3amadi (3)
MO)KHA BUPIIIATH 33734y, SKa y JSIKOMY CEHCI € eKBiBaJleHTHOIO 3a1adi (3), To0To
3aCTOCYBaTH METOJ MOXJIMBHX HAIPSMKIB JO BUPIMICHHS 3a/1ad YeOMIIEBCHKOTO
HaOJIKEHHA 3 TOJATKOBUMHU OOMEKEHHSIMHU:

Kk

ledjxj—Mé—Hnax
J:

iaijxjmigsbi i=L1P (8)

X, 20, £20 j=1K

ac M € BemuKuUM HeBi,Z[’CMHI/IM YHCJIOM, a BCJIIMYMHHU BU3HAYAIOTHCA CHCTEMOIO

0, sxwo b, >0

p = o
-1, saxwo b, <0, i=1P
[Ipunycrimo, 3HAYEHHS HEBiOMOi - JTIOPIBHIOE
& = {rmx(— b )/ b <0, i :ﬁ} V  3a3HaYeHOMY  BHIAAKYy  BEKTOp

Xg = (OlO,...Olfo) CTaHe TOYaTKOBUM BHIIIEHHAM 3ajadi (8). A Ko obaacThb

YMOB, III0 3ajaHa y (4), € He MOPOXKHBOIO, TO 3agaya (8) MaTMMe ONTHMaJbHE
pimenns, a Hesinoma & nopiBHroBatuMe 0. Came TOMy, y pasi OTpUMAaHHS

Bij’eMHOro pimenns 3amaui (8) Xgn Z{Xlon, ;n,...,an,O} MH MaTHMEMO 1

onTUMabHe pimenns 3axayqi (3) X, = {an, X an}.
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Jis  1moOynoBM TIOYATKOBOTO BHpIlIEHHS 3aaadi  (2) 3a  JIOMOMOTORO
KOMIT'IOTEPHOI TPOrpaMH MOXKHa 3aCTOCYBAaTH JOJATKOBI meperBopeHHs (9).

ITepexin Bix 3amaui (2) g0 3agadi (9) 00YMOBIIOETHCS TUM, IO 3HAUEHHS TOYOK {;

Ta f(ti), a TaKoXX OOYMCIIEHHS NOXIJTHUX f’(a), f'(b) 3aBXKAU MAaIOTh JIEAKY

noxubky. Came TOMy, 3amicTh piBHOCTEH (2), MOXXKHA OOMEKHTHCS BHMOTaMH
BHKOHAHHS BIIMOBIIHUX YMOB HEPIBHOCTECH

|Hk(a)— f (a] <oyE
T, (a)- f'(a) < e

AHanoriuHo GymyrOThCS yMOBH s Toukd D . Bemnunnu o,@, noxartsi ta
00paHi B 3aJIKHOCTI BiJl HEOOX1HOT TOYHOCTI BUKOHAHHS HEPIBHOCTEH.

— & —> Max

Zk:aijxi -&< f(Yj)

i=0

—Zk:aijxi —&<— f(Yj)
=0

k

Zai,oxi —ae<f(Y,)

i=0

k
_Zai,oxi —ae<—f(Y,)
i-0

K

Zai,N+1Xi —yE< f(YN+1)

i=0

K
=D anaXi e < (V)

i=0

©)

o

Il
JUN

I8 0% — < F'(Y,)
k
- Zi A 0Xi T XES— f(¥o)

i=1

H !
18y g X — e S f (YN+1)

("

1l
_

K
- Zi "By X T O ES— f’(YN+1)

i=1

20, j=12,...,N

Bubip noyatkoBoro BupimeHHs Ui cucteMu (9) MOKHa OTpUMATH HACTYITHUM
YHHOM.

Bisememo X, =0, i =0, K . 3nauenns & BuzHauaemo 3a GopmyIor

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



g° max%(Y‘)‘f(Yiko, i=O,N +1

1,
ne @, — koediuieHT npu & (ai'g =-1 -, —0{2).

Y 1pomy Bumagky Touka X0 = 0,0,..0 g° Oyae 3aJ0BOJIBHATH

k+1
obOMexeHHsM 3a1a4i (9), ToOTO, il MOXKHA O3HAYMTH SIK TIOYaTKOBY TOUKY.
Taxum ynHOM, BUpIiIIYIOUH 32124y (9) METOIOM MOXKIUBUX HANPSMKIB, MOXKHA
OTpUMAaTH BHPIIIEHHS JOBUIBHOI 3aJlaui HAWKpaIoro HaOMMKEHHS MOJTIHOMOM

11, (x) ysxuii f(X) Ha BifIpi3Ky [a, b]

Hani mpumycTUMo, 1O TMOCTaBJIEHY 3alady CiiJi BUPIIIUTH Ha KIiHIEBOMY
MIPOMDKKY [a, ,B], ne  (QyHKITs f(X), 0 aIpPOKCUMYETHCS, € OOMEXEHOIO,
Oe3repepBHOIO Ta OMHO3HAUHOW. [Ipu oOpaHoMy Maciutabi o0epemMo BiIpi3ok
OJMHHUYHOI JOBKUHU [CO,CI]. Takox npuiiMaeMo, 110 BCEPEAMHI I[LOIO BIAPI3KY
BIACYTHI NOOCHI TO4kH. IlonepeaHbo AOCTIHKYEMO Ha IBOMY BIIpi3Ky f(X).
[puitmaemo, mo C, > C,. Hexaii Binpisok po3ouro va N wuactun, tooro N +1
TOYKH anpokcumarii € 3agaanmu. Cepen HUX €:

a)touku C; i C;;

0) N (hikcOBaHHX TOYOK;

B) (N +1)—N —2=N — N —1 3BHuaiinux TOYOK.

.0 : . 0 .0
Hexail X; — nosinbHa Touka minenns; X, =C, i Xy, =C,;. Bpakaemo, mo

. NV 0 .
HaM 3aJaHl 3HAYCHHS f(X) B KOXHIM i3 TO4OK X, TOOTO 3amaHa CyKYyHHICTBH

;,
f()).

Buznaunmo

59 = 1(x,)- £(x), (10)

. j+l i
a TAaKO’K OOYHMCIIFOEMO BEITUYNHA

)

NV (11)
1j 0 0
Xja = Xj

Ternep mocnigKyeMo NMOBEIIHKY (YyHKII 0'1(0)(X), 3a/1aHOi TOYKaMHU Gl(’oj) Ha
BiZpi3Ky [CO, Cl]. Bynemo po3pi3HATH HACTYIHI TPY BHNAIKH:

1) ‘Gl(?j)ﬂ _O_l(yoj)‘ < 5(0), ae g(o) >0 — nmocuts Mane umcno. ToOto, dyHKIisS
O'l(o)(X) 3 BIZIOMOIO TOYHICTIO TIOBOAUTHCS SIK IOCTIHHA BENIUYMHA. Y IIBOMY

BHIIAJIKy [IPUPOJIHO TIOKJIACTU CTYIIiHb MOJiHOMa piBHUM omuuuni N=1.
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2) dDyskuia al(o)(x) — 3HAKOIOCTilHAa Ha [CO, Cl] i 0'1(3-) #0. Tomi N=2.

Sxmo x 0-1(0)()() npuiiMae HyJbOBE 3HAYEHHS B M PI3HUX TOYKAX, MK SKHUMH

nepeOyBarTh (71(3-) BiqMiHHI Bix Hy/s1, TO N=M+ 2.

(0) i

3) 69(x) - smakosminma wa [C,, C,]. 3 BpaxyBaumsam Toro, mo uncio N
HACTUIBKM BEJIMKE MO0 JOBXKUHU Bi/Ipi3Ka, 1110 WMOBIPHICTh BTPATH 3MIHM 3HaKa
crae myxe manoro. Hexaii Gfo)(x) sMiHoe 3HaK y | Toukax 3 [CO, Cl] 1, KpiM

(0

OO, B M DpI3HUX TOYKAX O i

. 0
nepeOyBaroTh TakKi, y SKUX O'l( i

) =0 (MK LIMMH TOYKaMu OOOB'SI3KOBO
) 20 ), alle He Mac 3HaKa B ix oroueHHi. Hexall gami

B P rtoukax, 3azmauenux |+m/ f (X?)z 0. Toxi crynine noiinoma
n=l+m+p+1. (12)

Bagamocs peskum uuciaom & > 0. Bymemo rosopuru, mo P(X) 3aI0BOJILHSIE
10 TOYHOCTI, AKIIO

max|P(x)— f(x) <&
Xe[a,b]

OueBuaHO, MmO KOXHHH momiHOM f, (x), 10 CTAHOBUTh P(X), [IOBUHEH
3a7I0BOJIBHSITH 110 TOYHOCTI.

Hexaii ma nesakomy iHTepBai [Ot,ﬂ]c[a, b] MoOyJOBAaHO TIONIHOM fs(x)
crynedss N. IloOyayBaBmm BigmoBinHYy 3ajmady JHIMHOTO IMpOrpaMyBaHHS, SIK
Oyno mokazaHo Bume (9), 1 BuUpimWBIM T, MH OAEPKHMO BEIHYUHY & .
Bupimenns 3amadi BimnrykaHHS fs(x) 3 YTOYHEHHSM CTYIIEHS TIONMiHOMa W

MiJIHTEpPBANTY alpOKCHMAIii € KiHIEBUM. Y TaKOMy BUMAJIKY QJITOPUTM OIHCY
SIPY)KHUX MUTHOBUX (PYHKITIH AJIS IOCTABIIEHOI MOBITEHOI 3a/1a4i Oy/1e HACTYITHAM:

1. 3miiCHIOETHCS BBEIEHHS HEOOX ITHUX TTapaMeTpiB.

2. Bubip daxTuunux mapamerpiB i BU3HAYEHHS BEIWYHMH, MOTPIOHWUX IS
poboTu mporpamu.

3. BusHauvaeThCst TOBXKMHA TMiIIHTEPBATY alpOKCHMAIIIT.

4, 3MiCHIOETHCSI OTHOYACHA TTO0Y0Ba MACHBIB.

5. BusnavaeThcst momepemHid  CTyMiHP TIOMIHOMa ampoKCHMaIlli 3a
JIOTIOMOT 010 MaCHBIB.

6. 3MiHCHIOETBCSI 3MEHIIEHHS JOBXHWHH TiJIHTEPBAly HAIOIOBUHY W
BIIHOBJIEHHS JHYMILHUKIB.

7. [To6GynoBa matpuili 0OMeXeHb 3a IOMTOMOI'0I0 MaCHBIB.

8. HoGynoea C, i mouarkoBe pimenHs X' samaui niiiHOrO
MporpaMyBaHHSI.

9. [oGyn0Ba HANPSMKY S, .

10.  OGuwmcIeHHs JOBKUHA KPOKY JUisi OOYI0BU HOBOrO BeKTopa X '
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11.  Tlo6GymoBa HoBoro Bekropa X '

12.  bnok KOpeKTyBaHHS CTYTICHS.

13. 3umxenHs cryneHs. [loOynoBa HOBUX OOMEKEHb 3ajadi JIHIHHOTO
MpOrpaMyBaHHSI.

14. TIligpumenHs cryneHs. IloOymoBa oOMexeHb 3amayi  JTHIAHOTO
MporpaMyBaHHSI.

15.  ®Dikcarist pe3ynbTaTiB i mepexia 70 HOBOTO MiliHTEPBAITY allPOKCHMAITi.

Pesynbratu Bi3yamizamii JOBUIBHOI 3ajayi 3 ONHMCY spY, BHUKOHAHI 3a
JIOIIOMOT0I0 MOBH TiporpamyBaHHs C#, ipezcTaBiieHi Ha puc. 1.

¥ o \.\\ \0\

<
\\ \\\
\ =

\\
¢ S
. S
~ == \\
Ve \\
=
=

Pucynok 1 — Bizyamizaris pimeHHs 3a/1a4i 32 METOJIOM MOXKJIUBUX HAIPSIMIB
Jx. 3oliTeHmelika
a) IOBUTbHA 3aj[ada — Bi3yali3allis sipy Ha CXeMi;
0) ommc, HAOMMHKEHUH 10 peaTbHOCTI

. . . 0

Ha pucyHKy npejcTaBieHHi MOYaTKoBUi BUOIp Toukk X =, W0 3aJ0BOJIBHSE
OOMEXKEHHS 3a/1a4i JTIHIHHOTO TMPOrpaMyBaHHs 1 MOXKe OyTH He 0a3UCHOI0 TOYKOIO.
BurayrumMu ropu3oHTaNBHUMHE JTIHISIMHA TIO3HAYEHI KPOKH UIS MOOYIOBH HOBOT'O

1 . .
BekTopa X, a BEPTHKAIBHOK — HAIIPSAM JIO MOIIYKY BiJl’€MHOI BEIMYHHU.
BucnoBku

[TepcrieKTHBHUM y TPEICTaBICHOMY IOCIIDKEHHI € TPOpaxyHOK KOHKPETHHX
CHUTYaIlill, Ki OMHCYIOThCS SIPY')KHUMHU (DYHKI[ISIMH, Ta Bi3yali3ailis pe3yJbTaTiB,
po3poOKka MOmyJsl MOJENIOBAHHS PO3IMOBCIODKEHHS HaJ3BHYAHUX CHTYaIlid 3
BUKOPHCTAHHSIM T'e0iH(OpPMAIIiHIX CHCTEM, CTBOPEHHS IPOrPaMHOrO IPOAYKTY,
SIKUI1 OW JI03BOJISIB Bi3yasli3yBaTH MOJICIIOBAHHS HENiHIHHHUX MPOIIECIB.

BpaxoByrouu Te, 110 3a/1a4i OTPUMAaHHS PIBHOMIPHUX HAOJIMKEHb CIUTaifHAMU 3
MiHIMaJbHOIO TMOTPILIHICTIO PO3BUBAIMCS y OaraTbox poOorax Jjdime y
TEOPETUYHOMY IUIaHi, MpPaKTHYHAa PO3po0Ka 3 METOI MPOrpamHoOi peamizamii €
aKTyaJIbHOIO Ta HeoOximHor0. CIlij 3a3HAYUTH, 10 HABEISHUN MiIXi/ Ta aJIrOpUTM
Moxe Oyze 3acTocoBaHMi y cepi MATPUMKH NPUHHSATTS pillieHb Al BUPILICHHS
OaraTboX 3ajad, IIOB’SI3aHMX 3 ONHCOM CKJIaJHUX CHCTEM 3 HEIiHIHHOI0
JMHAMIKOIO MIPOLIECiB, 0 B HUX MPOTIKAIOTh.

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



[IpakTnuHe 3HaueHHs HaBeJEHOr0o B POOOTI TONATaE y MOXIUBOCTI
posmmpenHs: iHcTpymeHTapito OIIP ans ommcy 30H ypakeHHS TepecideHuX
TEpUTOPIl IPU TEXHOTCHHUX aBapisixX.
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MATEMATHWYHI TA IHOOPMAIIHAHI MOJIEJI
B EKOHOMIII

UDK 330.101
V. YEFIMOV

HOW FOUNDING BELIEFS OF CAPITALISM,
UNIVERSITY AND MATHEMATICS SHAPED
THE INSTITUTION OF MAINSTREAM ECONOMICS

Abstract. The article shows that mainstream economics, which now
includes such current as new institutional economics, is the result of an
evolution shaped by three institutions (capitalism, university and
mathematics) by imposing to the profession of economists their founding
beliefs. These beliefs are: «laissez-faire»; «economic knowledge has a
priori and exegetical character»; «all mathematical entities exist in
reality»; «beauty is a criterion for theoretical constructions»; «scientific
research is a play with axioms and rules of inference». Because of these
beliefs mainstream economics, based on mathematical constructions
arbitrarily borrowed from the physics of the nineteenth century, remains
cognitively sterile and socially detrimental.

Key words: institution of economics; founding beliefs of institutions;
capitalism as an institutional system; institution of university; institution of
mathematics (of the discipline of mathematics).

Introduction

This article is devoted to an analysis of the birth and evolution of what is now
commonly called mainstream economics. | analyse the evolution of mainstream
economics during two centuries not as a purely intellectual process inside
communities of economists but as a social and political process determined by an
embeddedness of economics in such institutions as capitalism and the university,
where the institution of capitalism played a decisive role. Economics itself is
considered as an institution, i.e. as particular rules based on certain beliefs that
frame the professional activities of communities of economists. At a later stage of
the evolution of institution of economics, it was strongly influenced by the
institution of mathematics, i.e. by rules and beliefs that frame the professional
activities of communities of mathematicians. The article shows that mainstream
economics, which now includes such school of economic thought as new
institutional economics, is the result of an evolution shaped by three institutions
(capitalism, the university and mathematics), by imposing on the profession of
economists their founding beliefs, i.e. such beliefs that were linked with the birth of

© V. Yefimov, 2016
MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



the institution or played an important role in its evolution. These founding beliefs
are: «laissez-faire» (capitalism); «economic knowledge has a priori and exegetical
character» (university); «all mathematical entities exist in reality», «beauty is a
criterion for theoretical constructions», «scientific research is a play with axioms
and rules of inference» (mathematics).

The destiny of mainstream economics, initially as an intellectual activity and
later as an institution, was and continues to be closely linked with capitalism. At
the beginning, two Frenchmen, Pierre Le Pesant de Boisguilbert and Anne Robert
Jacques Turgot investigated emerging capitalism from the point of view of existing
obstacles to its development. They presented a vision of social life as a network of
exchanges of commodities between egoistically-oriented merchants. The natural
conclusion of their investigations for governmental economic policy of that time
was the requirement for «laissez faire». The university professor of moral
philosophy, Adam Smith, presented their ideas in his Wealth of Nations according
to the canons of his discipline closely linked with theology. Laissez-faire
economists of the 19" century, united in France around the Journal des
économistes and in England around The Economist did not investigate the new
born capitalism but, on the basis of selective perception of Smith’s ideas,
legitimated it and justified the laissez-faire principle. It became necessary because
early capitalism generated the so-called «social question».

The institutionalisation of economics as a university discipline took place in
France, England and the United States at the end of the 19" century as a kind of
moral philosophy based on a vision of social life as a network of exchanges (in fact
disregarding morality), in contrast to the traditional moral philosophy based on the
consideration of society from the point of view of the duties and responsibilities of
its members. This kind of institutionalisation was realised under the strong
influence of capitalism as an institution, with the growing decision-making power
of businessmen in all domains of social life, including university education. The
French, British and American universities of the 19" century, with their
Aristotelian understanding of science, had favourable conditions for such
institutionalisation.

A different type of economics was institutionalised at the end of the 19" century
in German universities, where the understanding of science was not taken from
Antiquity and Cartesian modernity, but corresponded to experimental practices in
natural sciences. The task of this economics was not to legitimise capitalism with
its ‘social question’, but to find fair and efficient solutions to this question in the
framework of capitalism. This kind of economics as a science, and not as a moral
philosophy, has been transferred to the United States under the form of
Institutionalism, but has been killed by the institution of capitalism («Academic
freedom» trials, selective recruitments and funding).

Economics as a moral philosophy legitimating capitalism and rationalising its
negative consequences needed strong justifications to be considered as a ‘science’.
The best way to do it was its mathematisation. William Stanley Jevons and Léon
Walras achieved this by an arbitrary imposition onto social reality of a paradigm
taken from an alien field of knowledge, namely mid-nineteenth century physics.
Their marginalism was nothing else but a continuation of economics as a moral
philosophy (in spite of its mathematical clothes) with its vision of social life as a
network of exchanges and its invisible hand of their regulation. The
mathematisation of economics was based on the belief that mathematics is a
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universal scientific language and/or on the belief that «all mathematical entities
exist in reality». After World War Two a very close interaction between the
communities of economists and mathematicians resulted in the adoption by
economists of two other founding beliefs shared by mathematicians: «beauty is a
criterion for theoretical constructions» and «scientific research is a play with
axioms and rules of inference». Because of these beliefs, mainstream economics,
based on mathematical constructions arbitrarily borrowed from the physics of the
nineteenth century, remains cognitively sterile.

1. The birth of political economy from the point of view of Bruno Latour’s and
Rom Harré’s models of scientific research

Economists continue to consider scientific research using logical concepts of
deduction and induction. A recently published article «concludes that Petty relied
almost exclusively on deduction in his scientific approach and that his analysis
does not reveal any inductive reasoning» [90]. This kind of consideration is
certainly out-of-date [38; 40]. William Petty was a founding member of the Royal
Society of London, the cradle of the institution of science. The motto «Nullius in
Verba» (demonstration by facts and not by words) has become the rule at the basis
of the institution of natural sciences, the most important feature of the scientific
culture. Bruno Latour and other specialists of Science Studies have investigated
this culture and shown that the hypothetico-deductive model never corresponded to
the realities of scientific research [52]. They switched from the discourse around
this model to a new model of scientific research, the elaboration of which has been
based on historical and field studies of scientific practices in natural sciences
[55, 56]. The activities of the Royal Society of London represented efforts to
collect data in the framework of experimental situations, working out of detailed
reports and collective evaluation of obtained results. The reports of the Royal
Society served to enlarge the number of witnesses to experiments, and in this way
«to make virtual witnessing a practical option for the validation of experimental
performances» [77, p. 69]. One of the key founding members of this society,
Robert Boyle, insisted on his «lack of preconceived expectations, and, especially,
of theoretical investments in the outcome of experiments» [77, p. 68].

According to Bruno Latour, the specificity of scientific research does not
consist in a special «scientific method», but in the design of experimental
situations, in which the object has the possibility to resist, «to object» to the ideas
of the researcher concerning it. Part of the experimental situation is a recording
device assuring descriptions, the core of the experimental work. Latour contests
conclusions of «scientific methodologies» in social sciences which ignore this most
important feature of scientific research: «Unfortunately, although it tastes and
smells like hard science, those all-terrain «scientific methodologies» are a sham
and a cheap imitation for a reason that becomes clear if we go back to the
definition of objectivity, as what allows one entity to object to what is said about it.
If we lose the influence of the object in what is said about it, as quantitavists are so
proud of saying, we also lose objectivity!» [53, p. 115]. It is this property of
scientific research which is responsible for such a huge influence of science-based
technologies on humanity.

Such works of William Petty as «Political Arithmetic» and «Political Anatomy
of Ireland» represent results of a large scale survey in Ireland [58, p. 84 - 118]. The
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undertaking of this survey provided Petty with the opportunity to examine in
microscopic detail the social and economic condition of an entire people and gave
him a wealth of empirical knowledge [3, p. 11, 12]. This survey fulfilled in Petty’s
research the role of a recording device. Petty did his economic research in such a
way that more than three hundred years later Latour characterised the work of the
social scientist: «we are in the business of descriptions. Everyone else is trading on
clichés. Enquiries, survey, fieldwork, archives, polls, whatever — we go, we listen,
we learn, we practice, we become competent, we change our views. Very simple
really: it’s called inquiries. Good inquiries always produce a lot of new
descriptions» [54, p. 146]. For Latour, a descriptive text produced by a social
scientist on the basis of close contacts with acting human beings is «the functional
equivalent of a laboratory. It’s a place for trials, experiments, and simulations»
[54, p. 149].

Pierre Le Pesant de Boisguilbert devoted his «Le Détail de la France» primarily
to taxes and contributions, as William Petty did with his «Treatise of Taxes and
Contributions». The latter book was written after the completion of the survey in
Ireland and was certainly based on it. The former book contains empirical
investigations made by Boisguilbert himself and «far from being an intellectual
perspective or pure speculation, on the contrary, his system arises from lengthy
experience and constant contact with practical concerns» [26, p. 2]. As he wrote
himself in one of his letters he «devoted himself to the practice of all the details
and knowledge of all parts of the kingdom» [42, p. 146]. In another letter he
admitted that he could not fulfill his functions of lieutenant general (civil servant’s
position) without going into detail in all kinds of commerce and traveling
constantly in search of information in the countryside and interrogating every
labourer he met. He also collected information by communicating with rich
merchants and capitalists [42, p. 154]. Now we would say that he used the
technique of interviews. Reading Boisguillebert’s book «Le Détail de la France»
[7], originally published in 1695, one can get the impression that he is reading a
report of participant observation following Clifford Geertz’s methodology of thick
description. It totally corresponds to Rom Harré’s model of research in social
sciences [91].

Table 1 — Two ontologies [40, p. 29]

Locative Entities Relations
Ontologies systems
Newtonian Space and time Things and Causality
events
Discursive Arrays of people Speech acts Rules and story
lines

According to Rom Harré, «if one wants to explain some social phenomena one
might say that it was the rule or the convention that made one do it, so that was
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where the source of causal efficacy in the social world is to be located» [39, p. 118].
«Le Détail de la France» is full of descriptions of such rules and conventions. Rom
Harré’s approach to social sciences is based on a totally different ontology from
that inherited from Newtonian mechanics. What we have to investigate in social
sciences — and economics is (or should be) a social science — are not things and
events but discourses consisting of speech acts. Because social relations are
mediated by language, conversations can be considered as primary social reality
which has to be studied. Instead of looking for causal relations, social scientists
(including economists) have to try to reveal rules and supporting story lines
(reflection of beliefs), which together make institutional knowledge. In order to do
this «the experimenter or observer has to enter into a discourse with the people
being studied and to try to appreciate the shape of the subject’s cognitive world»
[40, p. 21]. The researcher has «to know what a situation means to a person and not
just what the situation is (say, according to a description in terms of its physical
characteristics as there are seen by an observer) if we are to understand what that
person is doing» [40, p. 21]. For this kind of research, it does not matter where and
even when something was said, but what really matters it is who said it.
Institutional knowledge is not universal; it is local. That is why the people
contacted should have knowledge linked with the phenomena under study. In this
sense «array of people» means people from a certain appropriate community. At
the same time, «array of people» means a sample from a target community. The
choice of the people in the sample and its size are done in a totally different way
compared with the mechanistic approach. The researcher contacts people who are
willing to share their knowledge. The size of the sample (number of people
contacted) is determined by the so-called «theoretical saturation», when the
researcher learns nothing new by contacting additional people from the target
community.

Boisguilbert was the first to formulate the principal liberal proposition in terms
of economics [26, p. 11 - 12]. The doctrine of laissez-faire was born on the basis of
objective analysis of early capitalist practices that constantly came up against
numerous obstacles. A natural conclusion from this analysis was laissez faire:
«Either it is left to nature, or we create a new mechanism. <...> And since an
entirely new, regulated machine is inconceivable, then let all regulation be
banished» [26, p. 91]. Boisguilbert expressed it in his «Factum de la France»
telling the well-known story of a meeting between a merchant from Rouen,
Thomas Le Gendre, and the Minister of finance Jean-Baptiste Colbert; when the
minister asked how the French state could be of service to the merchants and help
promote their commerce, Le Gendre simply replied «Laissez-nous faire»: «the
merchant said that there was a very certain and easy method to put into practice,
which was that if he and his ilk [i.e. the ministers and the men in charge of the
state] stopped interfering in it [in trade] then everything would go perfectly well
because the desire to earn is so natural that no motive other than personal interest is
needed to induce action; and that there was only one constant violence, caused by
indirect interests, which could destroy this state of affairs and throw the economy
into the present state» [26, p. 92].

Half a century later, Anne Robert Jacques Turgot in his «In Praise of Gournay»
(«Eloge de Vincent Gournay») reformulated the same idea: «The general freedom
of buying and selling is therefore the only means of assuring, on the one hand, the
seller of a price sufficient to encourage production, and on the other hand, the
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consumer, of the best merchandise at the lowest price» [89, p. 107]. If Boisguilbert
based his conclusions on his own empirical investigations, Turgot used for this
purpose participant observations of Gournay: «M. de Gournay was of the opinion
that every man who works deserves the gratitude of the public. He was astonished
to find that a citizen could neither manufacture nor sell anything without having
bought the right to do so by entering a corporation or guild at great expense, and
that, after having bought this right, it was still sometimes necessary to have a law
suit, to determine whether by entering this or that corporation he had acquired the
right to manufacture precisely this or that article»; «He had not imagined that in a
kingdom subject to the same prince, all towns looked on each other as enemies,
that they would assume the right to prohibit work within their precincts to other
Frenchmen, classifying them as foreigners, to oppose the sale or the free transit of
commodities of a neighboring province — and thereby for the sake of some fleeting
interest, to contend against the general interest of the State, etc., etc.» [89, p. 104,
105]. Itis in this way that economics linked with laissez-faire belief was born.

2. History of economic thought from the point of view of political science

The previous section of the article was devoted to the birth of economics. Starting
from the third section the rest of the article will concern certain episodes of its
evolution linked with what we call now mainstream economics. The approach | use
in my analysis is the following: the evolution of mainstream economics during two
centuries will be studied here not as a purely intellectual process inside
communities of economists but as a social and political process determined by its
embeddedness in such institutions as capitalism and the university. Economics
itself is considered as an institution. | define the notion of institution in the
following way: an institution is a set of formal and informal rules, and also beliefs,
that stand behind these rules, that orient the behaviour of members of a certain
community. Individuals can be at the same time members of several different
communities. Formal rules for a community are often the result of compromise
with other communities. The informal rules of the behaviour of a community are
more linked than formal ones with beliefs shared by members of this community.
The most important among these beliefs are those that were linked with the birth of
the institution or played an important role in its evolution. | call these beliefs the
founding beliefs of the institution. | define the notion of the institutional knowledge
of members of a community acting in the framework of an institution as the total
sum of knowledge of its members concerning formal and informal rules and beliefs
making up this institution.

The rules of the institution of economics relate to university professors and
students of economics. These rules provide a framework for developing curricula
and syllabi, as well as for the organization of examinations. They define the
procedures and directions of economic research, and the criteria for publication of
articles in academic economic journals. These rules include formal and informal
rules of functioning of professional organizations of economists, such as the
American Economic Association. Beliefs that underlie the rules of functioning of
the community of academic economists are expressed in different answers to such
questions as: What does it mean to undertake economic research? What is the
purpose of economic research? What should economists study? How should they
carry out the study? In what form should the results of the study be presented?
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What does it mean to teach economics? What kind of economics should we teach?
The answers to these questions, along with formal and informal rules of behaviour
based on the answers, altogether constitute the institutional knowledge of
professional economists. Candidates for admission to the profession acquire most
of this knowledge during the preparation and defense of PhD dissertations that
many do in the framework of post-graduate studies. If someone becomes a member
of the profession and does not have this knowledge, or refuses to follow its
instructions, then sooner or later she/he will be rejected by the profession.

The approach used in this article is similar to the approaches of such interrelated
currents of political science as Historical Institutionalism [83], Discursive
Institutionalism [74; 75] and Constructivist Institutionalism [41]. Political scientists
usually link the birth of historical institutionalism with the publication of the book
of Theda Skocpol [81]. Sometimes representatives of this current are nominated as
historical-interpretive institutionalists [83]. Theda Skocpol has never felt any
respect whatsoever for disciplinary boundaries [82, p. 16]. Her statement hereafter
presented is central to the research made in this article: «Institutions embody ideas.
Actually they marry them to resources and patterns of power, social power, and
institutions certainly offer definitions of the situation. At the level of political
psychology, that explains why people simply are not short-term instrumentalists.
They accept definitions of the situation that seem workable and are backed by
powerful relationships. People have to deal with such institutionalized definitions
of the situation on a day to day basis» [82, p. 18]. At last Skocpol is willing to
study «what is» and not «what ought to be»: «I am a social scientist. | believe there
is a difference between science and normative work, and good social science is not
exactly the same thing as advocacy, though advocacy always benefits from sound
scholarship» [82, p. 19].

Advocates of historical institutionalism pay strong attention to embodiment in
the analysis of asymmetries in power relations: «Historical institutionalists
accepted the contention that conflict among rival groups for scarce resources lies at
the heart of politics», they found explanations of inequalities that mark national
political outcomes «in the way the institutional organization of the polity and
economy structures conflict so as to privilege some interests while demobilizing
others». Historical institutionalists see «the state no longer as a neutral broker
among competing interests but as a complex of institutions capable of structuring
the character and outcomes of group conflict» and «have been especially attentive
to the way in which institutions distribute power unevenly across social groups.
Rather than posit scenarios of freely-contracting individuals, for instance, they are
more likely to assume a world in which institutions give some groups or interests
disproportionate access to the decision-making process; and, rather than emphasize
the degree to which an outcome makes everyone better off, they tend to stress how
some groups lose while others winx» [36, p. 941 - 947].

Discursive Institutionalism has been introduced by Vivien A. Schmidt [74].
Political scientists analyse ideas and discourses in order to explain the dynamic of
institutional change or continuity. The «institutionalisms in this term highlights the
fact that this is not only about the communication of ideas or «text» but also about
the institutional context in which and through which ideas are communicated via
discourse [75, p. 2, 4]. Discursive and historical institutionalism are for the most
part complementary. Discursive institutionalism can help historical institutionalism
to explain the dynamics of change in historical institutionalist structures through a
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meaning-based logic of communication and historical institutionalism can help
discursive institutionalism to explain the path-dependent regularities of ideas and
discourse in different institutional contexts [74]. The institutions of discursive
institutionalism are «simultaneously constraining structures and enabling
constructs of meaning, which are internal to «sentient» (thinking and speaking)
agents whose «background ideational abilities» explain how they create and
maintain institutions at the same time that their «foreground discursive abilities»
enable them to communicate critically about those institutions, to change (or
maintain) them» [75, p. 4].

In Constructivist Institutionalism, which has features of both historical and
discursive institutionalisms, focus is on the constructed nature of political
opportunities structures; on institutional creation and post-formative institutional
change; and ideational preconditions of institutional change [41, p. 58 - 59]. In this
article on the basis of constructivist institutionalism | will consider certain episodes
of the institutional history of economics in order to show how the institution of
economics was influenced, and in many respects shaped, by three other institutions.

3. On the way to a profession in the service of capitalism

Boisguilbert and Turgot investigated emerging capitalism from the point of view of
existing obstacles to its development. They presented a vision of social life as a
network of exchanges of commodities between egoistically-oriented merchants.
The natural conclusion from their investigations for governmental economic policy
of that time was the requirement of laissez faire. The university professor of moral
philosophy, Adam Smith, presented their ideas in his “Wealth of Nations”
according to the canons of his discipline closely linked with theology [92, p. 88 - 106,
112 - 113]. In the United States of the first half of the nineteen century political
economy was interpreted «as a divinely ordained extension of Christian moral
philosophy» and «textbooks welcomed in New England might convey that
«invisible hand» was really the hand of God» [4, p. 7]. The Smith’ work was
largely diffused in the French language [27]. Jean-Baptiste Say contributed to the
spreading of his ideas in France. Capitalism is a complex institutional system with
a community of owners and managers of capital as a determinant of this system.
The laissez-faire concept is an important belief of most members of this
community closely linked with their interests, and can be considered as the
founding belief of the system. In the nineteenth century, the most influential group
in the community of owners and managers of capital became industrialists. It is
evident and well known that «as the strength and power of manufacture grew,
industrialists found within the work of Smith and Say a justification for their
activities, a validation for their material wealth, and «scientific» support for the
principles of laissez-faire and government non-intervention» [72, p. 23].
Laissez-faire economists of the nineteenth century, united in England around
«The Economist» and in France around the «Journal des économistes», did not
investigate the new born capitalism but, on the basis of selective perception of
Smith’s and Say’s ideas, legitimated it and justified the laissez-faire principle. This
became necessary because of the fact that early capitalism generated the so-called
«social question». The latter was usually referred to «everything from working-
class poverty to workplace indiscipline to unionization, strikes, and working-class
socialist activism» [72, p. 3]. Preconditions for the social question existed in
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England already at the time of Adam Smith. In the pits of Durham or
Northumberland one could see the following picture: «Here men and women
worked together, stripped to the waist, and sometimes reduced from pure fatigue to
a whimpering half-human state <..> children of seven or ten who never saw
daylight during the winter months were used and abused and paid a pittance by the
miners to help drag away their tubs of coal; pregnant women drew coal cars like
horses and even gave birth in the dark black caverns» [44, p. 43]. A similar
condition existed in factories where «children, who tended the machines round the
clock for twelve or fourteen hours at a turn, cooked their meals on the grimy black
boilers, and were boarded in shifts in barracks where, it was said, the beds were
always warm» [44, p. 44].

To be an «economist» in Great Britain of the nineteenth century meant the
feature of a certain «social and political culture — hence the foundation and naming
of “The Economist” in 1843 as journal to support the cause of Free Trade»
[88, p. 4]. Many private clubs, such as «the Political Economy Club of London,
founded in 1821, provided an organisational centre for the discussion and
propagation of «sound» doctrines, particularly free trade» [16, p. 402]. The
character of discourse in England in the middle of the nineteenth century
concerning the social question and how it was linked to political economy can be
illustrated by some biographic details of one of the central figures in the
institutionalisation of economics, Alfred Marshall. Young Marshal could not
ignore the existence of the social question and being involved in studying ethics he
«thought that the justification of the existing condition of society was not easy».
One of his friends told him «Ah! if you understand Political Economy you would
not say that» [48, p. 137]. In a manuscript, which was designed for the Preface to
the book “Money, Credit and Commerce”, Marshall explained what this friend
meant: «About the year 1867 (while mainly occupied with teaching Mathematics at
Cambridge) [l have been in] touch with the question: how far do the conditions of
life of the British (and other) working classes generally suffice for fullness of life?
Older and wiser men told me that the resources of production do not suffice for
affording to the great body of the people the leisure and the opportunity for study;
and they told me that | needed to study Political Economy» [48, p. 138]. This was
one of the justifications that political economy provided for existing condition of
society. Articles published in economic journals and political economy textbooks
contained many other justifications. Hereafter are examples of such justifications:
«Since wages were determined by the natural self-regulating mechanism of supply
and demand, any attempts to artificially set wages ran the risk of destabilizing the
entire market»; «the workers were miserable because they immediately spent all
their money rather than putting it aside for an uncertain future»; «if the nineteenth-
century working class was unable to pull itself up the social ladder as the
bourgeoisie had once done it was due to lack of effort, immorality, and ignorance
rather than to a laissez-faire economic system» [72, p. 15].

The following quotation from a report dated 1864 of the French Minister of
Education, Victor Duruy, to Emperor Napoleon Il on the creation of the
Department of Political Economy at Paris Faculty of Law shows governmental
involvement in spreading ideas of political economy as justifications of the existing
social order: «Your Majesty once addressed these words to the national industry
exhibitors: “Spread among your workers the sound doctrines of political
economy”. You, Sir, also claimed that the duty of government is to propagate these

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



necessary concepts, which, according to the English minister of that time, saved
England from socialism. This necessity proclaimed by the Emperor fourteen years
ago, the country recognizes today. Public opinion demands that unfortunate gap in
our general educational system is filled, and several cities have already claimed the
opening of political economy courses» [23, p. 43 - 44]. French political economists
saw important opportunity for professionalization of their discipline. In order to get
«scientific status and power» the discipline «protected itself from unwanted
knowledge», «elevated particular types of knowledge and disqualified others»
[72, p. 6].Unwanted knowledge primarily concerned the social question: «It was
industrialists who offered the descriptions of “la question sociale” and proposals
for its solution that economists in turn studied, promoted and grafted onto their
science» [72, p. 7]. In order to do it they relied upon fictional «Adam Smith and
Jean-Baptiste Say who they invented» [72, p. 19] by ignoring in their teachings
everything that contradicted the laissez-faire principle. Their writings were
determined by «their will to defend social order and their fear of socialism»
[79, p. 777].

In the United States, beginning from the mid-nineteenth-century, Christianity
inspired both camps of American economists, advocates of laissez-faire and its
opponents. | will touch on the Social Gospel movement in the next section, but the
opposite movement was finally victorious: «Members of so-called clerical school
of academic economists <...> worked closely with a group of wealthy and
prominent men of affairs. Their common goal was the installation of laissez-faire
as an American system of economics» [33, p. 37]. After the Civil War they
continued to develop the mid-century economic synthesis which «was the joint
creation of academics who domesticated English classical economics as a scientific
substitute for moral philosophy and American businessmen who needed just such a
rationale for the developing industrial economy» [33, p. 36]. Perhaps the most
prominent academic economist issued from the clergy was William Graham
Summer. He defended radical laissez-faire as being justified by laws of evolution.
Summer wanted to study the economic and social problems of his day scientifically
and in Herbert Spencer’s “Study of Sociology”, he found the model to follow.
After «resigning his clerical post, Summer became the first occupant of a chair in
political economy and social science at Yale» [33, p. 43]. In this country «by the
mid-1870s laissez-faire economists had consolidated their control of the discipline
in the colleges. Economics had become a science of wealth and a useful
justification for entrepreneurs who were reaping the fruits of an expanding
economy. Prominence as an economist depended on faithfulness to the laissez-faire
system, not on training or demonstrated scientific ability <...> laissez-faire was
more than a mere test of economic orthodoxy. It was used to decide whether a man
was an economist at all» [33, p. 39 - 40].

4. Two types of universities and the institutionalisation of two types of
economics

It seems that historians of economic thought did not pay much attention to the fact
that professionalization of economics took place inside universities. Institutions of
economics appeared in Europe and the United States in the second half of the 19"
century. They were born inside the national institutions of universities. The first
universities were created in the 13" century. This is distinct from the birth of the
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institution of science in the 17" century, which took place outside the university.
This birth can be linked with the foundation in 1662 of the Royal Society of
London for the Improvement of Natural Knowledge. For several centuries,
universities did not carry out any research but were purely educational
establishments subordinated to the Church and state, with the task of educating
clergymen and civil servants [14]. Up to the 18" century, universities provided
education based on ancient Greeks and Romans, as well as on the Bible and
theological texts and «natural sciences were incorporated quite late in British
university education, sometimes not until the 1880s» [31, p. 149]. The founding
belief of the institution of universities was the idea that «all accessible knowledge
is based on certain texts inherited from Antiquity and that any progress in knowledge
could derive only from a more detailed exegesis of these texts» [14, p. 10]. The first
economist-researcher, William Petty, affiliated to the Royal Society of London,
abandoned very quickly his academic career because «he had a lifelong antagonism
towards the universities, based upon his temperament combined with philosophical
convictions which almost inevitably gave rise to a contempt for orthodox learning.
The antagonism was at bottom an expression of his commitment to the Bacon-
inspired new science» [3, p. 11]. Similar negative feelings towards universities
were felt by a second economist-researcher, Pierre Boisguilbert [42, p. 134]. It
could seem to be a paradox, but it is not, that mainstream followers of these
researchers rely only on conclusions of their research but not on the way they did
this research. This deviation from the initiators of economics was imposed on the
discipline of economics by two institutions: capitalism and university.

The fact that economics was institutionalised in the institution of universities is
crucial for understanding the history of French, English and American economics
because in this way the founding belief of the institution of universities influenced
very much the economic profession. The separation of science and philosophy that
took place with birth of the Royal Society of London did not concern economics in
these countries at the end of the 19" century. Economics was proclaimed science
but remained a kind of moral philosophy. This moral philosophy was based on the
vision of social life as a network of exchanges (in fact disregarding morality), in
contrast to the traditional moral philosophy based on the consideration of society
from the point of view of the duties and responsibilities of its members. This type
of institutionalisation was realised under the strong influence of capitalism as an
institution, with the growing decision making power of businessmen in all domains
of social life, including university education. The French, British and American
universities of the 19™ century, with their Aristotelian understanding of science,
had favourable conditions for such institutionalisation.

A different type of economics has been institutionalised at the end of the 19"
century in German universities, where the understanding of science was not taken
from Antiquity and Cartesian modernity but corresponded to experimental
practices of natural sciences with the creation in 1810 of the first research
university in Berlin. The task of German economics was not to legitimise
capitalism with its «social question», but to find just and efficient solutions to this
question in the framework of capitalism. This kind of economics as a science, and
not as a moral philosophy, has been transferred to the United States under the form
of Institutionalism, but has been killed by the institution of capitalism («academic
freedom» trials, selective recruitments and funding). Let’s consider the
institutionalisation of two types of economics in more detail.
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At Glasgow University, Adam Smith taught «Moral Philosophy, a discipline a
great deal more broadly conceived in that day than ours. Moral Philosophy covered
Natural Theology, Ethics, Jurisprudence, and Political Economy» [44, p. 42].
Smith has not left a textbook of this course but we can judge Moral Philosophy
courses of that time in Britain by looking at the manual “Principles of Moral and
Political Philosophy” by William Paley (1743-1805). Paley lectured at Cambridge
University courses on the New Testament and moral philosophy, which
subsequently formed the basis of his manual. Now he is best known as a
theologian, the author of the book «Natural Theology». Keynes suggested that
Paley was «the first of the Cambridge economists» [48, p. 91]. Paley’s manual
«Principles of Moral and Political Philosophy» contains reasoning oriented to
justify different types of formal and informal rules in force in Britain. Some parts
of this book are devoted to the economic domain, for example property and
different kinds of contracts concerning sale, lending of inconsumable property and
money, contracts of labour service or labour partnership and so on, and others to
civil rights, duties, and the civil government. Altogether the book can be
considered as a collection of justifications of the existing social order. Many of
these justifications are purely theological. The manual has a special part entitled
«Duties Towards God» and a chapter «Of the Duty of Civil Obedience, As Stated
In the Christian Scriptures». Paley admits that the whole system of reasoning in
the book justifying different kinds of rules supposes the affirmative answer to the
question: «Will there be after this life any distribution of rewards and punishments
at all?» Adam Smith followed the intellectual habit of his time of putting God in
the centre of their deductive system. Thinkers of that time consider God as the
source of existing regularities in the world. For Newton, the source of nature’s
regularities was the Creator. For Adam Smith, the source of socio-economic
regularities was the same; his ‘invisible hand’ was the Divine Hand. Antony
Waterman, Professor of Economics at the University of Manitoba, on the basis of
analysis of the text of «Wealth of Nations», came to the conclusion that the words
«nature» and «natural laws» play in this text the same role as the words «God» and
«Divine Laws» played in traditional theological texts [92, p. 90 - 95]. This
substitution allowed Smith to present the social world as analogous to the natural
world with its «natural laws». «Wealth of Nations» was the first book on
economics to catch the public's attention and it started the tradition of mainstream
economics in justifying the laissez-faire belief, the founding belief of the capitalist
institutional system, formulated first by Boisguilbert and Turgot.

The Smithian economics was taught in American universities: «The purpose of
higher education in pre-Civil War America was to teach piety and discipline. The
vast majority of the faculty were involved in preaching and missionary work <...>
The first American economics textbooks were written by clergymen, and a
religious understanding of economic activity was pervasive. Capitalism and the
laws of political economy were thought to be in harmony with the laws of god and
consistent with the higher purpose of moral elevation» [31, p. 64]. In the
anticlerical post-revolutionary France Say «was inclined to utilitarian assessment
of religion» and wrote on «political usefulness of religions» [28, p. 27, 28]. In
Britain John Stuart Mill considered Benthamian Utilitarianism as «a religion; the
inculcation and diffusion of which could be made the principal outward purpose of
a life» [60, p. 40]. Mill, being agnostic, definitely transferred the legitimacy of
political economy from religion to science. He characterised political economy as
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essentially an abstract science and its method as an a priori method. According to
him «it reasons and must necessarily reason from assumptions, not from facts»
[59, p. 56]. For him, the model for an abstract science is geometry: «Geometry
presupposes an arbitrary definition of a line, «that which has length but not
breadth». Just in the same manner does Political Economy presuppose an arbitrary
definition of man» [59, p. 56]. On the basis of this methodology, mainstream
economics takes as its starting point the marginalist revolution, which was the basis
for the institutionalisation of economics in Great Britain at the end of the 19"
century. Marshall, the central figure in this institutionalisation, developed his
vision of economics as a «science» very similar in its approach to moral
philosophy. This type of economics was welcomed by American businessmen who
at that time increasingly replaced clergymen on college and university boards of
trustees [16, p. 440]: «University leaders (presidents and boards alike) often
favoured [economics and other social sciences] as «secular substitutes for religion»
and saw in them a continuation of the old courses in moral philosophy» [31, p. 66].
In this way capitalism, together with the institution of the university began to shape
the institution of economics which led the profession of economists to present-day
mainstream economics.

The link between scientific research and universities was first created in
Germany at the beginning of the 19" century with the reforms of Wilhelm
Humboldt, started in 1810 in the newly created University of Berlin. This
university became the first so-called research university, i.e. research and
educational establishment at the same time. University professors were invited, and
even obliged, to do their research inside the universities. Humboldt’s concept
considered science not as something accomplished that teachers should transfer to
students, but as «a problem which has not yet been solved» and the search for its
solution should be unceasing. According to him «the university teacher is therefore
no longer a teacher and the student no longer someone merely engaged in the
learning process but a person who undertakes his own research, while the professor
directs his research and supports him in it» [47, vol. XIII, p. 261]. German
academic economists of the second half of the 19" century followed natural
sciences research tradition with their experimental method. They were affiliated
neither with Smithian nor Marxian economics, which were based on Mill’s
methodology with its a priori method. Both the scope and method of German
economics were different from the economics of Smith and Marx. In the scope of
their analysis there were not only quantitative variables such as production,
consumption, labour, values, prices and capital, but, above all, qualitative entities:
institutions; i.e. rules and beliefs. Gustav Schmoller, the leader of German
economists at that time wrote: «The present-day economics (Volkswirtschaftslehre)
has come to a historical and ethical conception of the state and society, quite
different from that which had been formulated by the rationalism and the
materialism. It is no longer a mere theory of market and exchange, a kind of
political economy of business, which threatened to become a class weapon of the
wealthy. It became once again a great political and moral science, which studies
production of goods but also their distribution, the phenomena of exchange, but
also economic institutions. It puts again the man in the centre of science, rather
than goods and capital» [76, p. 202 - 203].

Schmoller and his colleagues based their research on the assumption that «major
sources of social regularity were common morals, ethics, and institutions» [35, p. 160].
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Thus, to understand socio-economic phenomena it was necessary «to study all
those institutions that had emerged over time to constrain and mould individual
behaviour into purposive action and social interaction» [35, p. 160]. This kind of
study could be nothing more than an analysis of talks and texts of actors. Schmoller
believed that economic and social science had the same epistemology as natural
science, with the distinction that it should be hermeneutic. The
discursive/hermeneutic stance of German economists of the 19" century had come
into being under the influence of Wilhelm Dilthey, whose «Introduction to the
Human Sciences» was highly rated by Schmoller [76, p. 175 - 183]. German
economists did their research collectively: They were organised in a Union for
Social Policy (Verein fur Sozialpolitik), a research body with the objective of
providing scientifically derived information for politicians, the public, legislators
and government officials, who would then use this «scientific» information as a
basis for policy decisions, and thereby not blinded by the fog of «partisan
economics» [35, p. 179]. Founders of this Union shared their general frustration
with the mode of reasoning of classical economics «that seemed wholly at odds
with the positivist and materialist scientific climate of the time when the natural
sciences were celebrating success upon success by working empirically»
[35, p. 123]. Thanks to this Union in the community of German economists, good
professional practice became identified with empirical research. The Union guided
and organised economic research by its agenda-setting standing committees of
annual conferences. These conferences were not just meetings of members of the
profession sharing with each other results of their research. These conferences were
places of debate of commissioned studies: «In advance of conferences, the Union’s
standing committee held meetings to nominate and vote on the subjects to be
discussed at the conferences. Sets of questions were then raised and parameters set
for research and fieldwork (or in the case of surveys, detailed questionnaires were
drafted and sent out) by a commissioned expert, and increasingly, groups of
experts. The results of these investigations and surveys would then be compiled
into summary studies which were circulated before conferences <...> Following
the conferences, commissioned studies were published in the Union’s monograph
series» [35, p. 69 - 70]. We can say now that the activities of the Union for Social
Policy were in many respects similar to the activities of the Royal Society of
London: members of the Union and Society collected data in the framework of
experimental situations, working out of detailed reports and collectively evaluated
them. The German institution of economics, with this Union as its integral part,
was created under the leadership of Schmoller, collaborating very closely with
Bismarck government.

In the United States, the institution of economics under the form of Wisconsin
Institutionalism was in many respects similar to the German one. The role of
Schmoller was played by John R. Commons who saw the sources of socio-
economic regularities in law and ethics [18]. He collaborated very closely with the
administration of the governor/senator of the state of Wisconsin, Robert La Follette.
In Wisconsin, the German model has even been improved: in addition to historical
and monographic research, researchers began to use a technique which was later
called Action Research. It was done under the auspices of the Wisconsin Industrial
Commission, which served as a laboratory for the Commons’ group where they did
their investigations. Richard Ely, initially teacher and later boss of Commons, is
now known almost exclusively as the founder of the American Economic
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Association. It is not widely known that Ely and his colleagues, who obtained
PhD degrees in economics in Germany, wanted to create an American version of
the Schmollerian Union, but they had failed to do so because of the strong
resistance they met. Ely transmitted to Commons the Schmollerian method of
research which included, as a central element, direct contacts with actors and the
Humboldtian method of university teaching; that is the involvement of students in
the research process. Ely has witnessed: «He [professor Commons] kept in touch,
on one hand, with labour and, on the other, with the management of industry. He
mingled with all classes of people. He introduced to his classes people <...>, who
were regarded as very dangerous radicals. To him, these people were simply
human representatives, whom his students should know face to face. On the other
hand, he was just as eager to have his classes know capitalists and leaders of
industry. He could admire a labour leader; he could understand the slugger; and he
had a great admiration for the big industrial leaders. In order to understand their
point of view, he became a member of the Wisconsin Industrial Commission, while
on a leave of absence from his university duties» [25, p. 187 - 188]. As Philip
Mirowski wrote: «Many of the economic functions of the US government that we
take for granted today were the handiwork of Commons and his students in the first
half of the twentieth century» [62, p. 1027]. John Commons called interviewing
«the prime method of investigation» [17, p. 106]. He made case studies of the past
and present. In Wisconsin University Commons offered a course based mainly on
the study of reported legal cases, involving a correlation of law, economics and
psychology. He wrote: «Academic teaching is merely brains without experience.
The «practical» extreme is experience without brains. One is half-baked
philosophy — the other is rule-of-thumb» [19, p. 160].

At the end of thel9th century many young American economists received their
PhD degrees in German research universities. It was a time when a hostile
coexistence between theology-like and research-oriented currents of economic
thinking, with its origins in Germany, was yet possible in American universities.
The institutionalisation of American economics had just started and punitive
sanctions from outside of the profession were necessary to orient it in favour of the
owners and managers of capital. As A.W. Coats indicates, «it is easy to understand
why the shift of emphasis from teaching of established truths to the advancement
of knowledge and the investigation of current problems was liable to generate
frictions between the social scientists and certain segments of their audience»
[16, p. 439]. He explained these frictions in the following way: «The late
nineteenth century was a time of disturbing economic, social, and political
tensions, and the fact that the business community was generally getting a bad
press when the economists were undertaking more thorough studies of their
activities increased the likelihood that even the most objective and impartial
enquiries would furnish ammunition for the innumerable critics of contemporary
capitalism <...> Laissez-faire and conservative social Darwinism were still the
ruling beliefs among members of the social and business elites, whereas many of
the younger social scientists were reformers who regarded uninhibited
individualism and unfettered competition as the cause of many , if not most,
current economic and social evils» [16, p. 439 - 440]. Academic freedom was
trampled: «During the wave of academic freedom cases that spanned from the
1890s to the 1910s, many economists came under sharp public attack for
promoting views that offended powerful constituencies in matters as varied as the
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labour movement, free silver coinage, public utility franchises, or fiscal policy»
[31, p. 79]. The profession of academic economists «became increasingly
accountable to external control (such as boards of trustees and university
administrators, or state legislatures in the case of public universities) <...> The
turn-of-the-century political attacks against progressive social scientists set the
limits of acceptable behaviour and drove them to confine their scholarship to
«safe» intellectual ground» [31, p. 79]. Neoclassical economics especially in its
mathematical form in this period «was ideal for serving such ground. That is the
reason why it became an «attractive» research strategy by American economists,
especially by the younger generations who had to create a position for themselves»
[31, p. 79 - 80]. This is a very clear description of the shaping of the institution of
economics by the institutions of capitalism and university.

Economists such as Richard Ely and John Commons did not share the laissez-
faire belief, they opposed to it a Christian one. One of the factors influencing the
institutional evolution of the discipline of economics in the United States was the
demise of the Social Gospel movement and the use of the image of science to
legitimate conservative opinions [5]. The discourse of the Social Gospel movement
concerning religion, social justice and welfare was substituted by the discourse of
conservative economists about science, efficiency, and free enterprise. The role of
advocates of the Social Gospel movement in economics was important: «Not all
American economists in 1920 would have happily identified with the whole range
of Ely’s and Commons’s work <...> but in the glow of the Social Gospel’s golden
years, historical and institutional approaches were accepted and respected»
[5, p. 41]. Acceptance and respect disappeared, or at least decreased, with the
switch from the image of science as an experimental activity to a purely theoretical
one, in which just the fact of using mathematics already signifies its scientific
character: «Whereas institutional economics seemed perfectly «scientific» in 1922,
by 1947, it was no longer unguestionably regarded as such» [5, p. 48]. Academic
freedom in the case of the discipline of economics is very relative: «During the
twentieth century, there have been primarily four patrons of economics: higher
education, the government, the business community, and charitable foundations»
[34, p 54]. Practically all of them contributed, including by selective financing, to
the gradual diminution of the weight of any current of economic thought different
from neoclassical and considered as troublemaking [34, p. 78 - 79].

As is well known, after World War Two, Friedrich Hayek contributed to the
ascent of laissez-faire by the foundation in 1947 of the Mont Pélerin Society. He
invited scholars, mostly economists, with some historians and philosophers, to
meet at Mont Pélerin, Switzerland, to discuss the state, and possible fate of
classical liberalism and how to combat the «state ascendancy and Marxist or
Keynesian planning [that was] sweeping the globe». «The international academy
Hayek sought was actually designed to create a space where like-minded people
who shared philosophical ideas and political ideals could mingle and engage in a
process of further education and collective learning dedicated to advancing a
common neoliberal cause. The effort of the incipient neoliberal thought collective
led to the creation of a comprehensive transnational discourse community»
[65, p. 5]. Hayek remained as president of this society until 1961, and in 1974 he
was awarded The Sveriges Riksbank Prize in Economic Sciences in Memory of
Alfred Nobel, founder of the Nobel Prize. Usually it is called «Nobel Prize in
Economics», but in reality it has nothing in common with the testament of Alfred
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Nobel according to which «prizes [should be awarded] to those who, during the
preceding year, shall have conferred the greatest benefit on mankind». We can
even suppose that the most eminent promoters of laissez-faire were awarded with
this prize for their activities as presidents of the Mont Pélerin Society (Friedtich
Hayek: president 1947-61, Nobel Prize 1974; Milton Friedman: president 1970-72,
Nobel Prize 1976; George Stigler: president 1976-78, Nobel Prize 1982;
James M. Buchanan: president 1984-86, Nobel Prize 1986; Gary Becker: president
1990-92, Nobel Prize 1992). | do not think that courses on the history of economic
thought should present the teachings of these persons as just pieces of intellectual
history as Bruce Caldwell does with an evident admiration for Hayek [12]; «the
key to understanding the turns and reversals in his thought lay in his politics, and
not as Caldwell has it, in some abstract philosophical doctrines» [64, p. 351].

All this led to the situation characterised recently by Joseph Stiglitz:
«Economics has moved — more than economists would like to think — from being a
scientific discipline into becoming free market capitalism’s biggest cheerleader. If
the United States is going to succeed in reforming its economy, it may have to
begin by reforming economics» [84, p. 238].

5. Mathematisation of economics and three beliefs of mathematicians

From the very beginning of its existence, mathematics appeals to the ontology
which is called in the Table 1 Newtonian Ontology. With its orientation towards
space and time, things and events, and causality, mathematics is not at all suited to
any deep research in social sciences. In their recent book George Akerlof and
Rachel Kranton acknowledge that quantitative studies oriented to the identification
of causality are useful, «but they may only hint at what we really want to know»
[1, p. 117]. They suggest that economists undertake an ethnographers’ style of
research: «From the many details they record, and the attention they give to the
subtexts of what people say, they construct a consistent picture of the people’s
behaviour. Indeed, the very best ethnographic studies do not just record what
people say; they decode what people say and do» [1, p. 116 - 117]. It is exactly in
this way that Boisguilbert started economics by, in one way, imitating the
experimental practices of natural sciences, and, in another way, transforming them
for the needs of social research. This kind of transformation was impossible in the
application of mathematics to economics because of its ontological inadequacy.
Application of mathematics in economics was and continues to be a realisation
of Descartes’ error [20] and Descartes’ dream [22]. Descartes was a real
personification of the Enlightenment: «Cartesianism destroyed the balance which
underlies true science: the balance between thinking and observing, deduction and
induction, imagination and common sense, reflection and action, reason and
passion, abstract thinking and realism, the world within and the world without the
mind. Under the impact of Cartesianism the second element of the equation was
sacrificed to the first <...> Descartes’ epistemological reflections opened an era of
axiomatic, unhistorical, deductive thinking broadly called the Enlightenment»
[61, p. 39]. The Cartesian dualism with its separation of knowing from doing,
object from subject, fact from value, theory from practice serves an
epistemological foundation for neoclassical economics [11, p. 65]. Systems studied
by economic science are never simple and that is why a priori theories do not have
any chance to serve as a basis for the understanding of economic phenomena. No
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testing of this kind of theories would help: «Cut off from observation as a source of
truth, the Cartesian mind puts great emphasis on «testing» to reaffirm its realism.
But testing is not a guarantee of correct ideas because, having lost its mooring in
reality, the economic mind has created so many conundrums, puzzles and purely
mental constructs that testing proves everything and nothing» [61, p. 41].

Nicolas de Condorcet was certainly a Cartesian in its «Social Mathematics»
[29], but he was able to understand that mathematical language can be «very far
from leading to more precise ideas». He explains, more generally, that «quantity of
the universal commodity (i.e., money), or of some particular commodity, can be
considered as numbers. The economic sciences are indeed quantitative in this
sense. But «the desire to buy and the desire to sell are not susceptible to any
calculation, and yet variations in price depend on this moral quantity, which itself
depends on opinions and on passions» [68, p. 175 - 176]. Condorcet shared the
economic views of Turgot [68, p. 84] but did not create a mathematical version of
his economic theory. It is Augustin Cournot who is considered as the first
mathematizer of economics. The question arises why the mainstream mathematical
economics did not follow Cournot but Walras and Jevons? We can conclude from
the third section of this article that the answer is very simple: because Cournot in
his writings was not advocate of laissez-faire [78]. Economics as a moral
philosophy legitimising capitalism and rationalising its negative consequences
needed strong justifications to be considered as a «science». The best way to do it
was its mathematisation. William Stanley Jevons and Léon Walras made this work.
As | already told in the Introduction, their marginalism was nothing more than a
continuation of economics as a moral philosophy (in spite of its mathematical
clothes) with its vision of social life as a network of exchanges and its invisible
hand of their regulation. The general equilibrium theory of Walras with its
independent egoistically oriented individuals making exchanges on the basis of
equilibrium prices could be easily interpreted as a continuation of theoretical
constructions of the political economy of the 19" century at the service of
capitalism (see Section 3 of this article).

The British universities channelled the institutionalisation of economics towards
its mathematization because «mathematics [considered as a heritage of Antiquity]
throughout the nineteenth century reigned at Cambridge as a fundamental
component of the prestigious tripos examination system» [31, p. 149]. In this
intellectual atmosphere, it is the connection of a discipline with the mathematical
method, and not with the experimental one, which was the decisive sign of the truly
«scientific» character of the discipline. In order «to merit» this indication, British
economists were oriented towards «the progressive elimination of most inductive
and historical elements from the core of political economy, and concomitant
ascendancy of the deductive method» [31, p. 149]. Alfred Marshall stood at the
origins of the modern institution of economics. This institution has been founded
by usage of Jevons’ and Walras’ ideas. In spite of the fact that in his «Principles of
Economics»Marshall put all mathematical formula in the appendix we can without
any doubt say that his economic reasoning was mathematical. This direction of the
institutionalisation of economics was very closely connected with the first founding
belief of the community of mathematicians expressed by Galileo: «Philosophy is
written in that great book which ever is before our eyes — | mean the universe — but
we cannot understand it if we do not first learn the language and grasp the symbols
in which it is written. The book is written in mathematical language, and the
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symbols are triangles, circles and other geometrical figures, without whose help it
is impossible to comprehend a single word of it; without which one wanders in
vain through a dark labyrinth» (quoted in [10, p. 75]). This belief takes the
following form in mainstream economics: «Samuelson’s signature method of
economic theory, illustrated in his «Foundations» (1947), seems to follow two
rules which can also be said to characterize much of Neoclassical economics since
then: With every economic problem, (1) reduce the number of variables and keep
only a minimum set of simple economic relations; and (2) if possible, rewrite it as
a constrained optimization problem» [73, p. 144]. By modelling economic agents
in this way, he hoped to be able to predict their behaviour in much the same way
that physicists predicted the behaviour of physical objects» [85, p. 21].

As was brilliantly shown by Philip Mirowski, neoclassical economics has its
mathematical origins in thermodynamics: «The supposed mystery of the
«simultaneous discovery» of neoclassical economics in the 1870s and 1880s is
dispelled when it is realized that energy physics has filtered down to some
textbooks by the 1860s, and is rapidly becoming the primary metaphor for the
discussion of the physical world» [63, p. 217]. The formulation of neoclassical
theory in the 1870s was just a «metaphorical appropriation of the analytical
structure of mid-nineteenth century physics. «Neoclassical economics is thus seen
not as a «discovery», but as an arbitrary imposition onto social reality of a
paradigm taken from an alien field of knowledge» [13, p. 741]. Paul Samuelson
continued this metaphorical practice. His working method was the same: to
reproduce the application of mathematical methods in physics to economics.
Samuelson was not a physicist but he «had an acquaintanceship with scores of
leading world mathematicians and physicists» and received «essential hints» for his
work from a thermodynamicist [73, p. 155].

What attracted those who mastered and loved mathematics to economics? |
suppose it was, and continues to be, the ease with which they can be more highly
valued in the profession of economics than in the profession of mathematics.
Because of the tradition, coming from the University of Cambridge, of considering
the application of mathematics as a summit of «scientificity», it was very attractive
to enter the scientific community via economics with more chance of succeeding
and with far less effort than would have been required in mathematics or physics.
Once Samuelson said: «lI became an economist quite by chance, primarily because
the analysis was so interesting and easy» [85, p. 33]. It was as easy «as fishing in a
virgin Canadian lake. You threw in your hook and out came theorem after
theorem» [73, p. 154]. In my opinion, it was the comparative easiness of
Samuelson’s version of working on papers for professional journals and teaching
their type of economics which was one of the important causes of the final victory
of their line of economic thought over interpretive/historical/discursive
institutionalism in economics. The interpretive/historical/discursive institutionalist
version of teaching economics, by the involvement of students in research
concerning burning socio-economic-political problems, requires much more effort
by professors than just repeating, with no very great changes, quite simple
mathematical constructions and supervising solutions by students of numerical
examples illustrating these constructions. Those university graduates with a good
mathematical background who are looking for a job valorising their mathematical
skills could be very much attracted by the profession of academic economists in its
neoclassical version.
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After World War Two a very close interaction between the community of
economists and that of mathematicians [94] resulted in the adoption by economists
of two other founding beliefs shared by mathematicians. Their second founding
belief is the aesthetic character of mathematics [80]. It is a very important element
of the mathematical culture [45, p. 46 - 47]: «Everyone agrees that mathematics
can, should, or even must, be beautiful. But it is not so easy to explain just what
you mean by beautiful mathematics. What patterns, proofs and discoveries do
mathematicians call beautiful?» [45, p. 47]. Hereby is an authoritative witness:
«Mathematics, rightly viewed, possesses not only truth, but supreme beauty — a
beauty cold and austere, like that of sculpture, without appeal to any part of our
weaker nature, without the gorgeous trappings of painting or music, yet sublimely
pure, and capable of a stern perfection such as only the greatest art can show. The
true spirit of delight, the exaltation, the sense of being more than Man, which is the
touchstone of the highest excellence, is to be found in mathematics as surely as
poetry» [70, p. 60]. The consequences of this belief of mathematicians transferred
to the community of economists were disastrous. Paul Krugman expressed it in the
following way: «As | see it, the economics profession went astray because
economists, as a group, mistook beauty, clad in impressive-looking mathematics,
for truth» («The New York Times», 2 September 2009).

The third founding belief of the majority of the mathematicians coming from
David Hilbert, and reinforced by Nicolas Bourbaki, is the opinion that
mathematicians must not care about the links of mathematical constructions with
reality they have to deal exclusively with the internal logic of mathematical
structures themselves [57]. Philip Davis and Reuben Hersh, on the basis of their
interviews with mathematicians and participant observation inside their
community, produced a generalised image of the Ideal Mathematician. The authors
conventionally called the topic of this imaginary mathematician «the theory of non-
Riemannian hypersquares». This problem has acquired great prestige just because
«the best non-Riemannian hypersquarers have worked on the problem, obtaining
many partial results». Our Ideal Mathematician is not very much interested in
application of his work outside of mathematics: «I've been told that some attempts
have been made to use non-Riemannian hypersquares as models for elementary
particles in nuclear physics. | don't know if any progress was made». He is not
concerned about the connection of what he is doing with reality: «I never thought
hypersquares existed. When | say they do, all I mean is that the axioms for a
hypersquare possess a model. In other words, no formal contradiction can be
deduced from them, and so, in the normal mathematical fashion, we are free to
postulate their existence. The whole thing doesn't really mean anything, it's just a
game, like chess, that we play with axioms and rules of inference». Today
mathematics as a discipline is totally self-referential: «How could we as
mathematicians prove to a sceptical outsider that our theorems have meaning in the
world outside our own fraternity? If such a person accepts our discipline, and goes
through two or three years of graduate study in mathematics, he absorbs our way of
thinking, and is no longer the critical outsider he once was. In the same way, a
critic of Scientology who underwent several years of «study» under «recognized
authorities» in Scientology might well emerge a believer instead of a critic»
[21, p. 34 - 44].

This kind of mathematics has emerged under the influence of a group of French
mathematicians who published their books under the pseudonym Nicolas Bourbaki.
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They tried to present the whole of mathematics on the basis of axiomatic method
which they understood in the following way: «The axiomatic method is, strictly
speaking, nothing but this art of drawing up texts whose formalization is
straightforward in principle. As such it is not a new invention; but its systematic
use as an instrument of discovery is one of the original features of contemporary
mathematics. As far as reading or writing a formalized text is concerned, it matters
little whether this or that meaning is attached to the words, or signs in the text, or
indeed whether any meaning at all is attached to them; the only important point is
the correct observance of the rules of syntax» [9, p. 8]. E. Roy Weintraub and
Philip Mirowski have brilliantly shown «how the Bourbakist school of
mathematics rapidly migrated into neoclassical mathematical economics. Crossing
this disciplinary boundary established, for economists, the imposing edifice of
Walrasian general equilibrium theory, the landmark of high theory in economics
for the next four decades» [93, p. 246]. It was Gerard Debreu, trained in France by
a member of Bourbaki group, who was «transoceanic gemmule» of Bourbakist-
inspired applied mathematics that «took root and flourished in the postwar
American environment» [93, p. 248]. The «seedbed» for this kind of economics
was the Cowles Commission, many collaborators of which have come to it from
physics [93, p. 249]. Bourbaki’s purity of axiomatic approach and their isolation
from other disciplines «has drawn the wrath of many natural scientists» ; «for
many scientists, Bourbaki became the watchword for the chasm that had opened up
between mathematics and its applications, between «rigor» and its alternative
homeostat, the dictates of the concrete problem situation» [93, p. 248]. According
to Weintraub and Mirowski, «Debreu intended his Theory of Value to serve as the
direct analogue of Bourbaki's Theory of Sets», «in Debreu's interpretation, general
equilibrium theory thus loses its status as a «model» to become a selfsufficient
«formal structure». The objective was no longer to represent the economy,
whatever that might mean, but rather to codify the very essence of that elusive
entity, the Walrasian system» [93, p. 265]. The Nobel Prize in Economics
Committee announced in its press release that Gerard Debreu has proven that «the
market works automatically» and after 1983 «it was for this reason that he insisted
on the strict separation of mathematical form and economic content, excusing
himself with a voice of guilt: «Sorry, | did not mean that» [24, p. 30].

The consequence of the third belief of mathematicians transferred to economists
is a «fairy tale» nature of mainstream economics: «l believe that as an economic
theorist, | have very little to say about the real world and that there are very few
models in economic theory that can be used to provide serious advice» [69, p. 881].
Can you imagine that, for example, Werner Heisenberg could say something
similar? However the author of this declaration is not a marginalised member of
the community of academic economists, but its very honourable member: the text
is part of his Presidential Address to the Econometric Society made in 2004. In this
paper-confession, he continues: «As economic theorists, we organize our thoughts
using what we call models. The word «model» sounds more scientific than «fable»
or «fairy tale» although | do not see much difference between them» [69, p. 881];
«What are we trying to accomplish as economic theorists? We essentially play with
toys called models. We have the luxury of remaining children over the course of
our entire professional lives and we are even well paid for it. We get to call
ourselves economists and the public naively thinks that we are improving the
economy’s performance, increasing the rate of growth, or preventing economic
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catastrophes. Of course, we can justify this image by repeating some of the same
fancy sounding slogans we use in our grant proposals, but do we ourselves believe
in those slogans?» [69, p. 865].

One of the greatest mathematicians of the 20™ century Vladimir Arnold opposed
Bourbakism and criticised the trend of high levels of abstraction in mathematics.
According to him it had a negative impact on French, and then later other countries'
mathematical education. He spoke about the danger of fetishising theorems in
modern mathematical textbooks: «l even got the impression that scholastic
mathematicians (who have little knowledge of physics) believe in the principal
difference of the axiomatic mathematics from modelling which is common in
natural science and which always requires the subsequent control of deductions by
an experiment» [2, p. 232]. One of the Arnold’s papers entitled «Mathematical
Epidemics of the 20" century» begins with the sentence: «Modern formalized
education in mathematics is dangerous for all mankind» [2a]. Bourbakism has
strongly influenced mainstream economics which, as the crisis which started in
2007 demonstrated, is certainly also dangerous for all mankind.

Conclusion

The author of this article practiced an institutional approach in economic research
[95] and also in order to understand the functioning of the economic profession
[96]. In Dboth cases it was an approach that is called by political scientists
historical/interpretive/discursive institutionalism, or more generally constructivist
institutionalism. This approach requires direct contacts with members of
communities under study: in the first case they were Russian agrarians and in the
second case — European, American and Russian economists. These direct contacts
were made through participant observations and interviews. Boisguilbert was the
first constructivist institutionalist, followed by Schmoller and Commons.
Schmoller’s Verein fur Sozialpolitik included many members who were not
academics but administrators. German economists worked in very close contact
with practical men. On the contrary, the British community of academic
economists followed the tradition of distancing from the latter. Ricardians already
had as the source of their influence «their claim for scientific authority which they
strenuously asserted in books, pamphlets, magazines, newspapers, official
enquiries and parliamentary debates» [16, p. 402]. In their aspiration to look like
«scientists» «the most distinctive feature was their effort to distance themselves, as
experts, from the amateurs, especially despised «practical» men» [16, p. 402].
James Mill, father of J.S. Mill, has formulated it in the following way: «a reasoner
must be hard pressed when he is driven to quote practical men in aid of his
conclusions. There cannot be a worse authority, in any branch of political science,
than that of mere practical men» [16, p. 402]. British political economists of the
19" century tried to simulate the behaviour of natural scientists in a very superficial
way by distancing themselves from «non-scientists», but ignoring the most
important feature of their behaviour: experimental contact with the object under
study. They did not realise that «practical men» for many types of information are
the only sources available. Practical men are elements of the objects of study and
not being in contact with them for those who work as scientists in socio-politico-
economic domains means to work with «switched off recording devices». In the
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domain of natural sciences it would mean the end of the profession of scientific
researcher.

To my mind the attractiveness of the German school of thought comes from the
fact that it produced such a rich set of ideas concerning the social world that they
continue to reappear later. One of its central ideas has been incorporated into the
Social Constructivism: «Institutions always have a history, of which they are the
products. It is impossible to understand an institution adequately without an
understanding of the historical process in which it was produced» [6, p. 72]. That is
why in both my studies direct contacts with members of communities under study
were supplemented by historical analysis. Historical/interpretive/discursive
institutionalism overlapping with social constructivism represents either a social
sciences’ approach or some kind of social sciences’ frame theory. It is this
approach that I am using in this paper for the analysis of economics. Two central
questions which | try to answer in this paper are why German economics has
disappeared and English economics expanded on a tremendous scale. The key to
understanding it gives the social constructivist connections between
institutionalisation and social control: «Institutions, by the very fact of their
existence, control human conduct by setting up predefined patterns of conduct,
which channel it in one direction as against the many other directions that would
theoretically be possible. It is important to stress that this controlling character is
inherent in institutionalisation as such, prior to or apart from any mechanisms of
sanctions specifically set up to support an institution» [6, p. 72]. Constructivist
institutionalism underlines the connection between institutions and ideas/beliefs.
No institution can exist without the idea/belief connected with it. It was almost
always the belief which was linked with the birth and evolution of the institution. |
call these beliefs founding beliefs. We have seen that institutionalisation of
economics in Germany in the second half of the 19" century has been very closely
linked with the idea shared by natural scientists that scientific knowledge is an
experimentally based knowledge. Social control in the community of natural
scientists is finally a control of the veracity of reports concerning conclusions
based on data gathering and experiments. The belief which was linked with the
birth of the institution of British economics was absolutely different. It is the idea
expressed by John Stuart Mill that economics cannot use experimental methods
and should use the a priori method. | think now it is time to reconsider
Methodenstreit.

Bruno Latour, quoted in the first section of this article, was not the only one to
investigate the activities of researchers in natural sciences. The world of high
energy physics was studied by Sharon Traweek (1988). A comparative
investigation of the activities of researchers in the domains of high energy physics
and molecular biology has been made by Karin Knorr Cetina (1991, 1999). The
latter comes to the same conclusions as Latour concerning «the resistance»:
«Molecular geneticists do interact with «the world» — as it is featured in the
laboratory of course, but this featuring does not preclude but rather enhances
resistance. They constitute part of a behavioral system in which «things» are not
passive receivers but active reactants» [49, p. 119 - 120]. At present most
economists consider economics as theory or theories. To do economics mean for
them to develop or to apply theories. According to Knorr Cetina «much of
laboratory science in molecular genetics neither directly draws upon, nor it seems
terribly involved with establishing, theoretical representations. In molecular
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genetics, theoretical statements may indeed be post hoc «representations» of
materials» [49, p. 120]. Apparently neither Latour nor Knor Cetina would agree
with Milton Friedman’s famous statement: «A theory is the way we perceive
«facts», and we cannot perceive «facts» without a theory» [32, p. 34]. Some
sincere mainstream economists do not agree with Friedman either: «By regularities
I mean phenomena that appear repeatedly in similar environments at different
points in time and at different locations. | have the impression that as economic
theorists, we hope that regularities will miraculously emerge from the formulas we
write leisurely at our desks. Applied economists often feel the need for a model
before they mine data for a pattern or regularity. Do we really need economic
theory to find these regularities? Would it not be better to go in the opposite
direction by observing the real world, whether through empirical or experimental
data, to find unexpected regularities? Personally | doubt that we need pre
conceived theories to find regularities» [69, p. 873]. Finally what we learn from
Knorr Cetina’s investigation is the challenge towards the accepted view of a
unified science even in the framework of natural sciences. Research procedures can
sharply differ in different disciplines, but if they represent interaction with the
‘resisting’ entities under study, they certainly can be classified as scientific
research.

The community of researchers of the Royal Society did not earn their living by
their investigating activity. All of them had independent sources of existence which
had no connection with their research work. A century later, Johann Fichte, who
followed Humboldt, founder of the institution of the research university after, saw
the motivation of the researcher in following way: «To me, [to the Scholar], is
entrusted the culture of my own and following ages; from my labours will proceed
the course of future generations, the history of nations who are yet to be. To this
am | called, to bear witness to the Truth: my life, my fortunes are of little moment;
the results of my life are of infinite moment. | am a Priest of Truth; | am in her pay;
I have bound myself to do all things, to venture all things, to suffer all things for
her» [30, p. 59 - 60]. He thought that «the true vocation of the scholar is the most
widely extended survey of the actual advancement of the human race in general,
and the steadfast promotion of that advancement» [30, p. 54]. The
institutionalisation of German economics happened in the Humboldtian university
and its architect, Gustav Schmoller, followed the ideas of Fichte. In this way
Schmollerian Verein had been conceived in a similar way to the Royal Society.
The foundation of the Verein took place quite quickly after German unification.
A united Germany needed national unity and the political crisis of early capitalism
created danger for this unity. This danger came from the existence of the «social
question».

Both Schmoller’s and Marshall’s economics were responses to the existence of
the social question; in England it was even sharper than in Germany, but the
responses were different. The former was oriented to helping the state to solve this
problem by improving the conditions of the working class by introducing new
social legislation, and in this way, to prevent social unrest. The latter was oriented
towards creating scientific-looking ideological constructions legitimising the
existing social order and conditions, and in this way achieving the same goal,
preventing social unrest. Once established the institution of Marshallian economics
more easily attracts the support of those who consider the discipline of economics a
craft rather than a vocation. The work of Schmollerian economists as researchers
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and teachers is much more difficult than that of Marshallian economists. Frequent
surveys/fieldwork and constant adaptation of courses to changing realities are
much more time and labour consuming than the desk work of «a priori theorists».
Very quickly the community of economists-craftsmen can become an inaccessible
fortress for those who would like to practice economics as a vocation with
primarily socially-oriented aspirations. The problem with Schmollerian economics
in comparison with Marshallian economics is not only social but also economic
and political. Surveys and fieldwork require strong financial and political support
from governments (local and/or central). The political support of Schmollerian
scholars is necessary because their research activity can uncover inconvenient
details about the functioning of private enterprises. Resistance to Schmollerian
economists can occur in the organisation of surveys and field studies, in financing
or in the domain of the recruitment and promotion of teachers/researchers
controlled by university boards with businessmen as its members.

After World War Il, two organisations sponsored by businessmen, Cowles
Foundation and Mont Pelerin Society, extended the influence of mainstream
economics in universities and societies. The prestige of this economics has been
supported by the creation of the so-called Nobel Prize in Economics. This
influence determined the course of the American (Reagan’s) and the British
(Thatcher’s) governments, and later produced massive deregulations throughout
the world. This moral philosophy with the vision of social life as a network of
exchanges of commodities and services between egoistically-oriented homo
oeconomicus moved by the desire of unlimited consumption, which is propagated
by mainstream economics, conquered the world. This conquest is one of the factors
of the extraordinary stability of the institution of economics dominated by the
mainstream. A reform of the discipline of economics should take the form of a
return, on modern foundations, to the traditions of the Historico-Ethical school of
Gustav Schmoller [51; 67] and of the Wisconsin institutionalism of John Commons
[71; 15].
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VK 336.711.(477)
I.I. BOPTHIKOB, O.0. JIIOBIY

MOJEJII CTPEC-TECTYBAHHA UISA ONIHKU PU3UKIB BAHKIB

Anomauin. Mooeni cmpec-mecmie cii0 noOOiIAMU 34 BUOAMU PUSUKIS,
KOMNJeKCHIicmio ma iHwumu Kpumepiamu. Cmpec-mecmu maioms 6ymu
KOMRIJIEKCHUMU [ OLNbW pe2yAAPHUMU, OCODIUBO OISl 8eIUKUX OAHKI8, mda

BKIIOUAMU  000AMKOBO — pU3UKU — penymayii, — onepayiiHuil  pusux;
pe3yabmamu cmpec-mecmy8anHs BENUKUX banxis Maiome
ONPUNIOOHIOBAMUCS,  Pe2YTISINOPOM. Hanuii incmpymenm mae

BUKOPUCIMOBYBAMUCS OJISL OYIHKU NOmMpedu 6anKy y 000amKo8oMy Kanimai
5K Oyghepi, 3MeHUleH s eKCno3uyiil Ni0 pUsUKOM i 3aCMOCY8anHs CNocobie
NOMSIKULEHHS! 6NIIUGY HE2AMUBHUX HACIIOKI6 PUSUKIG.

Knwouosi  cnoea:  inancosa  cmabinvhicmv,  cmpec-mecmy6aHHs.,
banKiscoka cucmema, KpeOumnull pusux, (QIHAHCO8I PU3UKU, OAHKIGCLKULL
Haenao.

Beryn

BuxopucTraHHS CTpec-TeCTiB JUIS OIIHKH (hiHAHCOBOI CTAOULIRHOCTI Ha pIBHI
0aHKIBCHKOTO CEKTOpY Ta OaHKIB OKpeMO HaOyJo IOMyJIsSIpHOCTI HAa IOYATKY
2000-x pokiB, aye mepiri Moaen Oyau po3pobieHi y 1990-x pokax 3a aHAIOroM
YYTIAUBOCTI 10 3MIHH MEBHUX YMHHUKIB. 3r0m0M HAOyB MOMYISIPHOCTI CIICHApHUN
MiIXiJg, 3 BUKOPHUCTAHHAM TIMOTETHYHHX ab0 ICTOPUYHUX CIICHAPIiiB IIOKIB.
bankiBChbKHIT HArJISA MPAKTHYHO B yCiX KpaiHax CBITY IIHPOKO BUKOPHCTOBYE
Hallp METOOWK CTpec-TecTyBaHHS. | obanpHa (hiHaHCOBa KpW3a BHUSABHJIA CYTTEBI
HEMONIKM B MOJETIOBAaHHI IIOKIB, 30KpeMa, He Oynu BpaxoBaHI OJHOYACHICTB
MOTPSCIHD, IMBUAKE PO3MOBCIOKECHHS KPH3W MDK KpaiHamH, TpPUBAIICTh Ta
rmbnuHa CTpeciB, Hacmigkn Kpusn. CaM 00’eKT MomemtoBaHHS (OaHKIBCHKHIT
CEKTOp) € IyXe JMHAMIYHUM, BUSBIISIE CBOI BIIACTHBOCTI JIO BHDKUBAHHSI, IO TAKOXK
BHMarae yJI0CKOHaJIeHHS cTpec-TecTiB. Ha cboromHi MikpoeKOHOMIUHE TeCTyBaHHS
(ma piBHI 0aHKIB) BiICTa€ y METOMOJOTIYHOMY IUIaHI Bi MaKpOSKOHOMIYHOTO
CTpec-TecTyBaHHs (sike po3pobisutocs daxiBisimu MBO).

1. ITpo6aemaTuKa TOCTiTKEHHS

Crpec-tectyBanHa 0OaHKiB (Ha MIKpOpiBHI) TOTpeOye yIOCKOHAJCHHS 3
ypaxyBaHHSM pealbHUX IIOKIB HAIiOHAIBHOI Ta rI00anbHOI (PIHAHCOBOI CHCTEMH,
BU3HAHHS CHenU(iYHOI TPUPOOM PO3MOBCIO/KEHHS KpU3 MDK KpalHaMH,
HEOOXIZTHOCTI TOTyBaTHCS /O HOBHX MOXIHMBHX MOTpACiHb. TecTyBaHHS He
OXOILITIOE B TIOBHIN Mipi BC1 PH3UKH, i B PEAIbHOCTI MaCIITa0N Ta TIIHOUHH KPHU3 €
OuThIIIMMU, HiK mpuityckanocs. [loOymoBa crieHapiiB MIOKIB MiCTUTh ITiIBUIICHUN
PHU3UK XMOHOTO MOJETIOBAHHA, a PE3yJIbTaTaM TECTIB HE MPUIUIIOTh HAJEKHOT
yBard KepiBHUUTBO, aKLiOHEpW OaHKIB, IHIN YYaCHUKM PHHKY Ta HarJsimy.
BucHOBKHM 110710 TOCTaTHOCTI 200 JAedilUTy Kamitaly B KOHKPETHOMY OaHKy He
ONPUJIIOTHIOIOTHCA /ISl YHACHUKIB PUHKY, L0 CTA€ MiJCTaBOIO sl CIEKYJSLiN Ha
iHCcalaepchKii iHdopMaii, 4yTOK, MEepelKoKae BiTHOBIEHHIO AOBIpH 10 OaHKIB.
Bce e 00yMOBIIIOE aKTyanbHICTh MOJANBIIMX HAYKOBHUX JOCIIHKEHb B AaHii cdepi.

© T'.I1. boptHikos, O.0. JIto6i4, 2016
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Mogeni crtpec-TecTyBaHHsI OaHKiB HaOyiaM IIMPOKOTO PO3MOBCIOKEHHS 3a
minTpumkn basenbcbkoro komitery 3 OaHKiBehbkoro Harisimy [14]. Excmepru
Bazenbcpkoro komitery 13 OaHKIBCBKOTO HArsiy, aHATI3YIOUM HPAKTHUKY
BHUKOPHUCTaHHS CTPEC-TECTIB J0 MOYATKy CBITOBOI (JiHAHCOBOI KPH3H, 3a3HAYAIOTH,
o OUIBIIICTh CTPEC-TECTIB HE 3MOMIM MepeAdadynuTH Ti eKCTpeMalbHi IIOKH, SKi
BiJUyJM HA MPaKTHULI IiJ Yyac KpU3u OaHKIBCHKI YCTAHOBH LIJIOTO CBITY. 3HAYHUIA
BHECOK Y pO3pPOOKYy METOJOJIOrl CTpec-TeCTyBaHHs OaHKIB CEKTOPY BHIC
nocmigauk MB® M. UYwmxak [11]. TlyOmikamii BITYM3HSHUX HAyKOBIIB
JI. AnicimoBoi [1], M. Cepatok [10] Ta iH. nmpuCBsiYCHI MaKpOSKOHOMIYHOMY, 200
MaKpONpYIEHIITHOMY, CTPEC-TECTYBaHHIO OaHKIBCHBKOTO CEKTOPY, OIJISALY
MDKXHApOIHOI MPAKTUKH, aJie aKIEHT 3p00JIeHO Ha CUCTeMaTH3allil iIX0/IIB, THIIIB,
BH/IIB MOJICIFOBAHHS TMOJIiH 1 MEHIIIO MIPOI0 Ha BJIOCKOHAJICHHI caMUX MOJeNeH i
PEKOMEHJIAIISIX MO0 BHKOPUCTAHHS PE3YNbTAaTiB TECTYBaHHS. 3aHAJITO BEJIMKA
yBara YKpaiHCBKMX BUY€HHX, B ToMy uncihi ¢axiBuis HBY [3], npuainserscs
KPEIMTHOMY PH3HKY, IIIOJI0 SKOTO IPOMOHYETHCS CIICHAPHUE MIJIXiJ], ajie MEHIIO
MIpPOIO 1HIIIUM PU3HKaM, 0 TIOPOJKYIOTh 3HAYHI 30MTKH JIJIsl OaHKIB.

2. MaTemMaTu4He npeAcTaBJeHHs iHpopMalliliHoi TeXHOJIOTii ynpaBJIiHHSA

B nmaniii poGori mnpomoHyeThess Kiaacu(ikailisi BHAIB CTpPEC-TECTYBaHHS 1
aKIICHTYEThCSI yBara Ha TapMOHI3aIMmil IMMIXOMIB y BHUKOPUCTAaHHI I[HOTO
THCTPYMEHTY B YKpaiHi 3 IepeIOBOI0 IIPAKTUKOIO 3aXiTHOEBPOIICHCHKUX KPaiH.

HarionanpHuii 0ank Ykpainu Bu3Hauyae crpec-rectyBanHs (dami — CT) sk
METOA KIUTBKICHOI OIIIHKA pPH3WUKY, SKAW TIONATaE Yy BHU3HAYCHHI BEIMYHUHU
HEY3T0O/LKEHOI TMO3MINii, sKa Hapakae 0aHK Ha PU3WK, Ta Y BU3HAYCHHI IMIOKOBOL
BEIMYWHHU 3MIHU 30BHIIIHBOTO (haKTOpa — BAMIOTHOTO KYpCY, IPOIIEHTHOI CTaBKH
TOIIO, a TOEMHAHHS WX BEWYWH A€ YSABICHHS MPO Te, SIKy CyMy 30HTKIB 49U
JIOXOAiB OTpuMae OaHK, SKIIO TIIONii pPO3BUBATUMYTHCA 3a 3aKIaJCHUMH
npunymenasimMu [3]. Ha Hamn morssim, cTpec-TecTd JaroTh MOXKIIUBICTh BU3HAYHTH
HE TUTBKH KITBKICHY OILIIHKY, ajie ¥ SKICHY, HAIPWUKIaA, Ha BIAMOBIAHICTh CHCTEM
3axucty Oanky Bing pusmkiB. CT mpencraBisie MEeBHWUH MOPSIIOK OIIHIOBAHHS
HEraTUBHOTO BIUIMBY Ha (iHAHCOBHH CTaH O0aHKYy BIPOTiMTHOrO CIIEHApPit0
HECTIPUATIIMBHUX U CepeloBHIa Oi3Hecy 3MiH. BU3HaueHHS TakuX clieHapiiB He
O3Haua€e TPOTHO3YBaHHS iX pealizamii, TOOTO CTpec-TeCTyBaHHS HE MPHUILUIIE
3HAYHY YBary iMOBIpHOCTi HACTaHHSA IO/, a OLTbIIE XapaKTepy iX MPOTIKaHHS Ta
MOYJIMBAM HACITIIKAM.

[Iporntenypu CT maroTh Ha METi OTPUMaHHS OI[IHOK:

— pO3Mipy KOXHOT'O BUJY CYTTEBOTO PU3HKY JII KOHKPETHOTO OaHKY;

— motpebu y Kamitani s abcopOrii MOTeHIIHIX 30MTKIB BiJl TAKUX PU3HKIB;

— HeoOXiJHOCTI y KOpeKIlii BHYTPIIIHIX MOJIeNIeil BUMIPIOBaHHS PH3UKIB OaHKY;

— TMPUHHATHOCTI 3aXOJIiB AJIsl TIOTIEPE/DKEHHS 1 IOM SIKIIIEHHS PU3HKIB.

HBY nae posumpenuit nepenik wineit Bukopucranus CT [8]: 1) Bu3HaueHHs
po3Mipy 30uTKIB OaHKy y LUIOMYy Ta 3a OKPEMHMH BHIAaMH AaKTHUBIB y pasi
BHHUKHEHHS CTPECOBHX (EKCTPEMaIbHUX) CUTYAIlil, a TAKOXK OIliIHKA MOTEHIIIMHUX
MOXIJIMBOCTEH IOKPHUBAaTH Taki 30WMTKW; 2) OLIHKA JOCTaTHOCTI BHYTPILIHBOTO
KaIliTaly Ta piBHS JIIKBIAHOCTI OaHKyY; 3) BU3HAYEHHS NPUHHATHOIO PiBHS PU3UKY
(TOepaHTHOCTI 70 PU3HKY), KM MOXKe Opatu Ha cebe OaHK Ta 3a0e3redyBaTu
¢iHaHCOBY CTaOUIBHICT, Y TOMY 4YHCII B JOBTOCTPOKOBill TIeEpCIIEKTHBI;
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4) Bu3HaueHHS e(EKTUBHOCTI Ta aJeKBaTHOCTI BHYTPIIIHHOOAHKIBCHKUX
JOKYMEHTIB 3 UTaHb YIPaBIiHHS PU3UKaMU; 5) BU3HAYCHHS CTYIEHS 3aJIeKHOCTI
OCHOBHHUX BHJIIB PH3HKIB Bijl OKpeMHX (pakTopiB, siKi 00MEKYIOTh 200 IOCHIIIOIOTh
ix niro; 6) MiHIMI3allisl BIUIMBY Pi3HUX BUIB PU3UKIB HA TisUTbHICTH OaHKY HUISIXOM
PO3pOOKH yrepelKyBalbHUX 3aX0IB Ul BPETYIIOBaHHS CTPECOBUX CUTYaIlii, 110
MOXYTh BUHUKHYTH B MAaHOYTHHEOMY.

Hankxomdinnocnyr nae By3bke mnpusHauenHs CT g  BUKOpPHCTaHHS
KPEIUTHUMH YCTaHOBAMH Yy CTpaTeriuyHOMY IJIaHyBaHHI, CKJIaJaHHI IJIaHIB Ha
BUIQ/IOK HerependauyBaHUX MO Ta MpH po3poOli anbTepHATHBHUX CTpaTerii
3MEHIIICHHS PU3HUKIB [6].

Haiibinem momynsipauM y OaHKIBCBKIM MPAKTHUI[I € BUKOPHUCTAHHS PI3HHX
mogneneid CT mist owmiHkM (IHAHCOBUX PHU3HKIB (KPEIUTHOTO DPH3HKY, PHU3HKY
JIKBIZIHOCTI, BAIIOTHOTO PU3UKY, PU3UKY 3MiHH MPOIEHTHOI CTaBKH), 3HEIiHCHHS
aKTHBIB, a y MeHIIKA Mipi — g He(piHAHCOBHUX PHU3HKIB (pemyTaiiifHoro,
onepariitnoro). CT npezacraiise nocainoBHUi nporec (puc. 1), aje MUKIIYHUE 3a
XapaKTepoM, OCKUIbKH Iependaydae MOCTiHHE OHOBJICHHS SK MPHUIYIICHb, TaK i
camux moxener. Y CT sBHO BUpaKeHUN pU3WK MOCTIOBaHHS (200 pU3UK BUOOPY
XHMOHOT MOjeNi), KOJM JOCHIIHUKA OOHMparOTh HEBIPHI MPUIYIICHHS Ta/a00
po3paxyHkd. ToMy Ha NpaKkTHIl peayibHI MOTPSACIHHS OaHKIBCHKOI CHCTEMH
MOXYTh BIIPI3HATHCS BiJl MOJCILOBAHMX TECTIB. 30KpeMa, B IUIaHI TPUBAJIOCTI Ta
[IMOMHM IIOKIB, IIBUAKOCTI PO3MOBCIOKCHS ITPOOJIEM yCepEIuHI CHCTEMH.

1 Bubip 2 [lpunymennss 3 MogemtoBanus 4 Pesynbratn 5 3axonu
BusBnenns Bag
METOIUK OLHKHU
PH3HKIB Ta
3ac00iB

3MEHIIEHHS
I )

O0’ekT Kirouosi ExcrpemanbHi Hacminku JlocraTHicTh

TECTyBaHHS napamerpu ol (30uTKH) Kamitainy Ui
abcopOrii
30UTKIB
Po3pobka i

- peadizaris

aJIeKBaTHUX
3aXO0/IiB

Pucynok 1 — IlpuHinoBa MoAenb CTpEC-TECTY
Jlxeperno: po3po0iieHO aBTOpaMu

Ax crnpasemnuBo BimzHadae C.b. Mamxkoc [2], icHye Oarato TMeperikom uist
edexruBHOrO po3BUTKY cucteMu CT B yKpaiHChbKHX OaHKaX, 30KpeMa, BiICYTHICTh
JIETANi30BaHOI PEryasTOPOM METOAMKH Ta ajlrOpUTMy IIPOBEIEHHS CTpec-
TEeCTyBaHHS B OaHKax Ta CYTTE€BI IIOMHJKM Y BHCHOBKaX, HpPOTrHO3ax 1
MPUITYLICHHSX.

HanionaneHuii 6aHK MPOBOOUTH PETYIAPHY OLIHKY MOMJIHMBHUX BTpaT OaHKiB
LUISIXOM aHajli3y YyTJIMBOCTI J0 3MiH BAJIIOTHUX KYpCiB Ta NPOLEHTHUX CTABOK.
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IIpore CT nnsa pu3MKy JIKBIIHOCTI Ta OMEPaIifHOTO PU3HUKY 3aJHMILAOTHCS 1032
yBarolo peryisTopa.

Haii6inpm po3pobieHrM € MakpOeKOHOMIUHE CTPec-TeCTYBaHHS YKpaiHCHKUX
OankiB 3a iHimiatTuBoro MB®. Ilepmie obcrexenns 17 HalOIbuX OaHKIB Oyio
MpoBeZicHO 3a mporpamoro MB® y 2008 p., a apyra ¢dasza miarHOCTHKU —
speprmiacas 'y 2009-2010 pp., oxonuBmm 176 OaHkiB, 3a pe3ysibTaTaMu SKOi
BUHHUKIA mMoTpeda 30UMpIMTH Kamitan y 61 BiTYM3HSHOMY OaHKy Ha CyMy
40 mupn tpH. Y 2014 poui CT mpoiinuu Ganku 1-1 1 2-i rpynm, i 18 3 Hux
noTpedyBaiy 10 Kamiranizamii, B T.4 9 HaHOUIBIIMX OaHKIB Ha CyMy 56 MIIpJ IpH.
Y ToMy uwMcmi JepkaBHUM OaHKaM 3HamoOuThes 12,5 mupa rpH, OaHkam 3
iHO3eMHUM Kartitaniom — 20,5 mip/ rpH. Bajoto Takux crpeciB-TecTiB 0yio Te, 110
BOHH TPOBOAMJIMCSA Ha TincraBi OamaHcy craHoM Ha | kBitHs 2014 poky. Ilpu
OMY PU3WKH 3pOCTaHHS 30UTKIB 3a BKiajeHHsMU B Kpumy ta y 30Hi ATO He
BpaxoByBasncs. Hanionaneamii 6ank 7 nunas 2014 p. NOBiOMHUB PO BUKOHAHHS
13 i3 18 OaHkiB MIAHIB MO0 JOKAMiTai3allii 3a MiACYMKaMH IarHOCTHYHOIO
CTpec-TeCTyBaHHs, SIKE MPOBOJMIN ayJUTOPCHKI KOMIaHIl. AYIMTOpPH, 30KpeMa,
OI[IHIOBJIM BapTICTh AaKTHBIB OaHKY, NPaBHIBHICTH (QOpPMYyBaHHS pe3epBiB 1
CTIHKICTh 3a MOTIPHIEHHS CUTYyaIlil MPOTArOM HAaWOMMKYMX TPhoX pokiB. [Ipore,
3roJIOM KiJIbKa TMepeBipeHnx 0aHKiB OyJI0 BU3HAHO HEIIATOCTIPOMOXKHUMH. Y CiuHi
2015 poky HBY IlocranoBoro Ne 75 mependauus, 110 akiliOHEPH Ta IHBECTOPH, SAKi
OpaTUMyTh y4JacTh y KamiTaizalli 6anky, 3000B's13aHi mogaTu 10 HarionamsHOTO
Oanky YKpaiHu rapaHTiifHi JIMCTH MO0 3a0e3MeueHHs KamiTam3alii 0anKy.

Ha mnam mormsx, Ttake pilmeHHS € OE3NPENEeIeHTHHM 3 TOYKH  30pYy
PEryISTHBHOTO THCKY Ha OaHKH: IIO-TIEPINE, PO3POOUTH y CTHUCIHI CTPOKH
peaNicCTUYHy MporpaMy 3aTydeHHsS KalliTaly Ty)Ke CKJIAJIHO B YMOBaX CHCTEMHOI
KpH3H; TO-IpyTe, MPUITYIIEHHS CTPEC-TECTIB HE € IMiJCTaBOIO /ISl BU3HAHHS OaHKY
HEIUIaTOCITPOMOXKHUM, OCKIUTBKH JIIarHOCTOBAHO TUTIe MOTEHIIHY
HEIUIaTOCIIPOMOXKHICTh; TIO-TPETE, CTBOpEHHS Oydepy Kamitamy Ha (a3i Kpu3u
CYIIepedYnTh aHTUIIUKIIIYHOMY mmiaxoxny 3a bazenem IIL.

VY ksitHi 2015 poxy HamionanpHuit OaHK YKpaiHU TpUHHSB pIMIEHHA IIPO
JiarHOCTUYHE 00CTexeHHs cTany Haloupmumx 20 6ankiB ([TocranoBa HBY Ne 260
Bix 15.04.2015). Mertoro oOcTesxxeHHs Oyia OIliHKa CTIHKOCTi OAHKIBCHKOI CHCTEMHU
IUITXOM BHU3HAYEHHS SIKOCTI aKTHBIB 1 moTped y JokamiTainizamnii OaHKiB Ha Tepion
20152017 pokiB. OcoOnMBICTIO TIATHOCTHKH € MPOBEACHHS ii 3a ABOMa (hazaMu:
Mo-TiepIie, aHali3 SKOCTI aKTHUBIB Ta BJIACHO CTPEC-TECT 3 BHKOPHCTAaHHSIM
MaKpOEKOHOMIYHOTO CLIEHApil0, MO-IpyTe, 30CepPEKEHHS Ha KPETUTHOMY PH3HKY,
TOOTO IIe HE € KOMIUIEKCHOIO OI[IHKOI Bpa3nuBOCTi O0aHkiB. Ha mepmomy erari
Hanionaneauii 6ank YkpaiHu 30iMCHUB NEpeBipKY JOCTOBIPHOCTI OL[HKH SIKOCTI
aKTHBHHUX OINEpaliif, JOCTaTHOCTI C(OPMOBAaHHMX pE3epBIB Ta BH3HAYCHHS
noctoBipHocTi  OamancoBoi  Baprocti. Jlo BUOiIpkM  KpemuTiB  Cy0 €KTiB
TOCIIOJIAPIOBAHHSI BBIMIIUIM YC1 KPeaUTH, sIKi OLIbi a00 mopiBHIOIOTH 200 MIIH TpH,
abo ckmamaloTe 5% po3Mipy peryisTHBHOrO Kamitany (0e3 ypaxyBaHHA
cOpMOBaHOrO pe3epBy), IHII KPEAUTH A0 JOCATHEHHS 65% 00CATY KpeaIuTHOTO
ropTdens Ta yci KpeauTH OB’ I3aHUX 3 0aHKOM 0ci0, sIKi OiIbIIi a00 JOPiBHIOIOTH
1% perynstuBHOro Kamitamy. Ilicisi mepeBipKH SIKOCTI KpEAUTIB IPOBEIEHO
PO3paxyHOK MOKa3HMKIB JOCTaTHOCTI Kamitanmy. [pyruii eran nependavae crpec-
TECTyBaHHS i3 3acTocyBaHHAM Mozeni HamionanpHoro O6anky Ykpainu. Ilig uac
CTpec-TeCTyBaHHSl BM3HAYAEThCA JOJATKOBa IOTpeda B KalliTalli KOHKPETHHX
0aHKiB, OOyMOBJIEHa MOTIpIIEHHSIM EKOHOMIYHOI cuTyauii. CTpec-TecTyBaHHA
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OXOIUTIOBaTUME MPOTHO3HMH mepion 1o kinug 2017 poky. [InanyBanocs, mo SKII0
3a MiJCYMKaMH LHUX OOCTEKEHb Oyle BCTaHOBIJICHO, II0 HOPMAaTHB JOCTaTHOCTI
(amexBaTHOCTI) perynartuBHoro kamitany (H2) Oyne mmxue 10%, 6anku OynyTh
3000B’s13aH1 y MiCSIYHHI TEPMiH HAAATH HOBI I yTOYHEHI TJIaHM KalliTasi3aii, oo
nocsrtu 3HadeHHs H2 B 5% Ha modatok srotoro 2016 p., 7% — mo 1 ciuns 2018 p.
i 10% — mo 1 ciuns 2019 p. [7]. Y3romkeHHs: BACHOBKIB JiarHOCTHKH OOCTEXKECHHS
Ta T[JIaHIB TPHUBAJO BOPOJAOBXK KOBTHS-rpydHs 2015 poky, 30kpema,
JMCKYTYBaJIOCS. BU3HAYCHHS MEPENiKy IOB’sA3aHUX OCi0 Ta OIIHKH (PiIHAHCOBOTO
CTaHy BEIHMKHX NO3WYainbHUKIB. Y muctomani 2015 poxy HBY Bupimms nepenectn
Ha Mi3HIMMA TEepMiH CTpec-TecT Jpyroi ABaJUSTKA OaHKIB 4Yepe3 BBEJCHHS 3
1 xBitTHa 2016 poKy HOBOi OLIHKM KPEAMTHOT'O PH3HMKY OaHKIB, 3rojioM Oyio
YTOYHEHO, IO 3 TPaBHsI HOTOYHOTO PoKy npoiayTs CT 40 GaHKiB.

Mogens CT 2015 poky moOyaoBaHa Ha HACTYIHHX 3acajaax [2]:

— TMPOBEJCHHsS TECTyBaHHS JUisi OaHKIB Ha IHIUBIAyaJibHIA OCHOBI 3
BHUKOPUCTaHHSM OTPUMAaHUX BiJl OaHKIB JJAHWX, PETYISPHOI 3BITHOCTI Ta MPOTHO3iB
HBY;

— po3podka moxeni migpo3aiiamu HBY (minxin «3ropu-maoHu3sy»);

— aHaji3 BEIMKMX I103WYAJILHUKIB/EMITCHTIB Ha IHIWBIAyaJbHIH OCHOBI,
BpaxoByIOUH TNPOdiib PHU3MKIB MO3UYAJBHUKIB/EMITEHTIB 1 XapaKTePUCTUKU
3a0e3IeYeHHS;

— aHa;i3 IHMMX eKCIIO3UIliH, 0 HE BIMMOBIMAIOTh KPUTEPIIM «BEITUKHX», Ha
ropTdensHiif OCHOBI.

Jlannii TOKyMEHT Ma€ Ha MeETi MPEACTaBUTH OaHKaM IeTalbHY iH(OpMAaIlito
IIOJ0 MPHUHIIMITB, CPEpH 3aCTOCYBaHHS, CIICHApPIiB, PO3PaxyHKIB, BU3HAYCHb Ta
npunymeHs CT.

B Vkpaini pesynpratn CT 3a KOHKpeTHUMH OaHKaMH HE ONPHITIOIHIOIOTHCS
perymsaTopom, a macyMKoBa iH(opMallis 3a TPYIO0 00CTeXeHnX 0aHKiB O]imiiiHO
PO3KpHBA€EThCA 13 3amizHEeHHSAM Ha 6 wmic. Jlume y ciuni 2016 poky mpeacTaBHHUK
HemapramenTy OaHKIBCBKOTO HArMIsAy pO3MOBLIA TPO PpPE3YyNbTaTH CTpec-
tectyBanHs nepmmx 20 OaHkiB. Okpemi OaHKH CTHCIO JOMOBIIAOTH TIPO
pesynpTatit CT. 30Kpema, 3a pe3ynbTraTaMyd AiarHOCTHYHOro mociimkeHas HBY
naB npurnmc [IpuBarbanky modopMmyBaTh pe3epB 3a KpeOUTaMH FOPUIMYHUX OCi0
Ha 7115 MuH TpH, 32 KpeauTtamu ¢izuyHux ocid — Ha 884,6 miH rpH. Lle o3Hauae,
mo JaHuii OaHK TmoTpeOye MoKamiTtamizamii Ha cymy 8 wipa TpH (Tpu
perynaTuBHOMY Kamitami Ha movatky 2016 poky 22 mipn rpH). KepiBHHITBO
[IprBaTbanKy HE MOrOAMIOCS 3 TAKUMM PE3yJIbTaTaMU Ta BAAIOCA IO JHUCKYCIi 3
HBY 3 nporo mutanus [2]. [Ipeamerom oOGroBopeHHs € po30iKHICTh HAIIOHAIBHUX
cTaHgapTiB 001Ky Ta MiXHapoaHuX cTaHnapTiB ¢inancoBoro obmiky (MC®P3) B
YaCTHHI OI[IHKU KPETUTHOTO PHU3HKY i 3a0e3nevueHHs kpeautiB. Kpim Toro, 6aHK He
BBaKa€ BCI 1IeHTHU(IKOBaHI HATISAOM OIepamii 3 KpPEAUTYyBaHHS IIOB’SI3aHUX
CTOpIH PU3MKOBHMH, IOCHJIAIOYMCHh HA T€, II0 YKPAiHCHbKI PEryJIsITUBHI HOPMHU
BHMAararoTh ()OpMaIBHOTO BU3HAHHS OCI0 TIOB’S3aHMMHU 3aJIeKHO Bifl BOJOJIHHS
Bixg 10% y ckiazai 3acHOBHUKIB, a 32 MC®3 — Bixg 20%. Takuil piBeHb POKPUTTS
iHdopmanii npo pezynsratu CT He cnpusie BiTHOBJIEHHIO TOBipH 10 OaHKIB.

B 3axigHux KpaiHax peryjasTopud AETaJbHO Ta ONEPAaTUBHO PO3KPHBAIOTH
pesynbrat CT, a TakoX BHMAaraloTh Bil caMuX OaHKIB ONPHIIIOAHIOBATH i
pesynbrat. Y Tabn. 1 HaBemeno iHdopmanito npo CT 2015 poky HanOimbIux
OpHUTaHCHKUX OAHKIB.
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Tabmuus 1 — [IporHo3 noka3HrKa KamiTamizauii HaOUTPIIMX OpUTAHCHKUX OAHKIB
B YMOBaX CIIEHApiiB CTpecy — aJleKBaTHICTh KamiTany 1-ro piBHA

Bank daxt Ho BrumBy | [licns BrumBy | Ilicnst BmmBy | Dakr
(Ha CTpaTeriyHuX | cTpareriyHmx | crpaterivaux | (3 kB.
KiHenp | pimeHp  abo | pilieHb JI0 | pimreHp ta | 2015
2014 KOHBepCil KOHBepCil KOHBepCil POKY)
PoKy) IHCTpYMEHTIB | IHCTPYMEHTIB | IHCTpYMEHTIB

Karitary KariTany KariTany

Barclays 10,2 6,8 7,3 7,3 11,1

HSBC 10,9 7,0 7,7 7,7 11,8

Lloyds Banking | 12,8 9,5 9,5 9,5 13,7

Group

Nationwide 19,88 19,1 19,1 19,1 21,9

Royal Bank of | 11,1 59 6,1 6,1 12,7

Scotland Group

Santander UK 11,9 9,5 9,8 9,8 11,7

Standard 10,5 51 54 5,4 11,4

Chartered

ArperoBaHo 11,2 7,2 7,6 7,6 12,2

Ilxeperno: [16]

[IpumiTka: aneKBaTHICTh KamiTany 1-ro piBHS BU3HAYAETHCS SIK CHIBBIJIHOIICHHS KariTamy
1-ro piBHs (mpocti akuii, emiciiiHa pi3HUIIA, HEPO3MOAIICHUI MPUOYTOK, 1HII PEe3epBH,
NeBHI BUJM TPOCTUX aKIlii, €MiTOBaHI JOYIpHIMU CTPYKTypaMu OaHKY, peryJsiTHBHI
KOpEryBaHHS KaIiTaay) 10 3Ba)KCHHX Ha PH3UK aKTHBIB.

HBY migroryBaB Ha 3amiHy MeromnyHuM peKOMEHAAIisiM 3 oOpraHizamii
yHpaBIiHHS pu3ukamu B OaHkax mpoekT [loctanoBu [8], me okpemo HAeTbes mpo
CT. 3okpema, BU3HAYAIOTHCS PETYISIPHICTh TECTYBAaHHS (HE pille OJHOTrO pa3y Ha
KBapTal, 32 HEOOXiTHOCTI MMPOBENEHHS OMEPaTUBHOTO CTPEC-TECTYBAHHS ), KITFOUOBI1
MOJIOXKEHHS 10 BHYTPINIHBOTO JOKYMEHTY IPO MOPSJOK HPOBEICHHS CTpec-
TECTyBaHHs, [0 Mae Tmepenadadatu eram 30opy iHbopmamii mms CT, eran
imenTudikamii GaxTopiB pU3MKy Ta eran aHalizy cOPMOBAHOI AMHAMIKH PHU3HUK-
(bakTOpiB NUIAXOM BH3HAYCHHS 3MIHM iX 3HAYeHb HA 3aJaHUX Bipi3Kax dacy.
[Iporpama mpoenerrst CT mMae BKITIOYATH: TIEpeNiK BHUIB PHU3HUKIB Ta OCHOBHUX
(hakTOpiB PHU3MKIB; METOAU (QJITOPUTM) TMPOBEACHHS CTPEC-TECTYBAHHS, Yy TOMY
YHUCIIi METONOJIOTII0 BU3HAYEHHS BIJNOBIIHUX CTpec-ClieHapiiB (Mozemneii);
MOPSZOK PO3IIISIY PE3YNIBTATIB CTPEC-TECTYBAHHS Ta 1X JOBEICHHS 10 KEPiBHUKIB
0aHKy 3 METOK NPUWHATTSA YIPABIIHCHKUX pillleHb IOI0 3HIDKEHHS pIBHSA
pU3WKiB; OOOB'S3KM, TpaBa Ta BIAMOBIAANBHICTh NPAIIBHUKIB OaHKY, SKi
3IIMCHIOIOTH CTPEC-TECTYBAHHSL.

HBY Oyne pexomennyBatu Oankam Bkiarountd B cdepy CT mnpunaiimui
¢iHaHCOBI pPH3MKM Ta onepauidHui pu3uk. KinbKicHI TMOKa3HUKH MaloTh
3a0e3nevuyBaTH iACHTH(]IKALiI0 MOXIUBUX CIEHApiiB PO3BUTKY IOAIA Ta
BHU3HAYAaTH MaclITadM MOXJIMBHX 3MiH PHHKOBOI KOH'IOHKTYPH Ta KOJHBAaHb
OCHOBHHUX il KOMIIOHEHTIB, L0 BIUIMBAaIOTh Ha pe3yJbTaT AISUIBHOCTI OaHKy Ta
piBeHb HOro exoHOMiyHOi Oe3mekd. SIKiCHI MOKa3HMKHM MAalOTh 3a0e3levyBaTH
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OL[IHKY CIIPOMOXXHOCTiI BHYTPIIIHBOTO KamiTanmy OaHKy TOKPHBATH MOXKIIUBI
30MTKH Ta BU3HAYaTH KOMIUIEKC 3aXOJIB JJIsl 3HUKECHHSI PiBHS PU3HKY, MiHIMi3aLlii
MOXIIMBUX BTpaT, 30€peKEHHS Ta 3aXHCTy KamiTaly 1 MiATpUMaHHS HAJIEKHOTO
PIiBHS JIKBIAHOCTI.

Meronu TpOBENEHHS CTpec-TeCTyBaHHS OaHK BH3HAYa€ CaMOCTIHHO 3
ypaxyBaHHSM JIOCBily IIOAO IX BUKOPUCTaHHS. BaHK B 3aJeXKHOCTI BiJl cUTyarlii
BHUKOPHUCTOBYE, 30KpeMa, TaKi METOIH:

1) anami3 4yTUBOCTI MOPTQeENs aKTUBIB 10 3MiHH (HaKTOPIB PU3UKY, TIPH SIKOMY
MOJIETIOIOThCA HACHIAKM 3MiHM OJHOro (akropa pu3HKy abo TpyHH TiCHO
B3a€MOITOB'I3aHUX (PAKTOPIB, P IIBOMY 3HAYECHHS THIIHMX (AKTOPIB 3ATUIIAIOTHCS
0e3 3MiH;

2) crieHapHUI aHai3, i SIKKM PO3yMIEThCSI MOJICTIOBAHHS BIUTHBY OJTHOYaCHOT
3MIiHU JIEKITBKOX (AaKTOpiB pHU3HKY, WO 0a3ylOThCS Ha ICTOPHYHHX abo
TMOTETUYHUX MMOIIAX

3) omiHKa MaKCHMAJbHO MOXKJIMBHX BTpPAT, MONIYK CIIEHAPHOTO MiAXOMY, MPH
SKOMY MOXJIMBI HalOinpm Benuki 30uTkH. [lomyk Moxe 3IIMCHIOBATHCH SIK
EKCIIEPTHUM METOJIOM, TaK i 32 JOMOMOI'OK0 CTATUCTUYHOI'O MOJICITIOBAHHS.

[Ipu po3paxyHKy MakCHMaJbHHUX BTPaT BH3HAYa€Thcs KOMOiHamis (hakTopis
pHU3UKY, iX HEraTWBHA JWHAMIKA, [0 MOTEHIIHHO 3/IaTHI MPHUHECTH MaKCUMAIbHI
30UTKH OaHKY.

HBY Oyne Bumaratm CT Ha piBHAX: IHAWBIAyadbHUX KOHTPArcHTIB,
IHAMBiIyallbHUX TPAHCAKIIiH Ta/ab0 rpyIlH TPaHCAKIIii, TOPTQEIIB TOIIO.

BaHK 11 MPOBEIEHHS CTpPeC-TECTYBaHHS BHM3HAa4ya€ OCHOBHI (0a30Bi) (hakTopu
PH3UKIB, SKIi MOXYTh BIUIMBATH HA HOro MisUTBHICTH 1 (piHAHCOBWIH CTaH Ta SIKi
BKJIFOYAOTh!

1) MakpOeKOHOMIYHI ITOKa3HWKH (€KOHOMIUHWM CHaja, paaukadbHa 3MiHa
BEKTOpa PO3BUTKY €KOHOMIKH, Ae()ONITH O3UYATHHHKIB); 3HAYHI KOTMBAHHS KypCy
HaIliOHATBHOI BAJIFOTH BiTHOCHO 1HIMMX BamtoT (1HGIAIISA, AedIIAis); BIIKpUTICTh
(moctymHicTh) MIKOAHKIBCHKOTO PHHKY; DPiBEHb IOJITHYHOI Ta TEOMONITHYHOI
CTaOLTBHOCTI; CTIMKICTh (DIHAHCOBUX PpHHKIB, Yy TOMY YHCII MOXIIHUBICTh
HOPOTUIIATH CHEKYJIATHBHUM AaTakaM; 3MiHM TPOLEHTHUX CTABOK (HAIpHKIAL,
ctaBkn LIBOR, 005ikoBOi CTaBKH), MOXJIHMBICTh 3HEIIHCHHS MaifHa, III0
BpPaxOBY€EThCS B SKOCTI 3a0e3MedeHHs 3a KPEOUTHUMH oneparlisiMi OaHKiB
(30kpema, depe3 MaIiHHS I[iH HA PUHKY HEPYXOMOCTi, KPH3y OKpPEMHX raiy3ei
€KOHOMIKH ); BOJATHIILHICT IiH HA €HEPrOPECYPCH TOIIO;

2) MIKPOEKOHOMIYHI TIOKa3HUKH (MOMIIMBICTH OCTYMy OaHKy IO 30BHIIIHIX
JoKepen GOHTyBaHHSI, PHHKOBY ITO3UIIiF0 OaHKY TOIIIO).

bank s 3a0e3nedeHHs aeKBaTHOIO BU3HAYEHHSI OCHOBHUX (DAaKTOPiB PU3HKIB
3MIACHIOE aHaJ3 CTPYKTYpHW ollepailiii 0aHKy Ta BpaxoBye cTpaTerito Ta Oi3Hec-
IUTaH PO3BUTKY OaHKy. [ly)ke BaxIIMBO, IO NepeadadaeTbcs oOMpaTH HANTIPIINiA
CLIeHapid PO3BUTKY IO, a 3a pe3yJbTaTaMH MOJETIOBaHHS BUSBISITH Bpa3jUBi
MICIISl Y CHCTEMI 3aXHCTy BiJl PHU3HKIB, TependadaTé MOXKIUBICTh ONEPaTHBHOTO
BTpyYaHHS KEpiBHUKIB OaHKy Yy MpoLecH, SKi 3arpokyloTh OaHKy, LUIIXOM
3arpOBaKEHHSI KOMIUIEKCY HEOOXiJHMX 3aXOJiB, CHPSIMOBaHMX HAa 3MEHILEHHS
BIUIMBY PU3HUKIB Ta YHUKHEHHs (DiHaHCOBHX BTpar. Takox OaHK AJIS MiABHILEHHS
edexruBHoOCTi 3aiKicHenHa CT Mae cucTeMaTHYHO KOPUTYBATH CLIEHapii Ta MOAENi,
PEryISpHO OIIHIOBATU (HE PiAlle OJHOTO pa3y Ha pik) edeKTUBHICTh 1 HAIHHICT
mporpaMu CTpec-TecTyBaHHsA. Y ©OaHkax Tpeba 3a0e3meyyBaTH CBO€YaCHE
JOBEICHHS /10 BifloMa paau OaHKy Ta HpaBiliHHS OaHKY BUCHOBKIB IIPO pe3yIbTaTH
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CT nmnst po3poOneHHsT Ta BKUTTA BIAMOBITHUX 3aXOiB LIOA0 3MEHIICHHS BIUIUBY
MOTEHLIHHUX PU3KKIB Ta YHUKHEHHS/MiHiMi3anii ()iHAaHCOBUX BTpaT.

HBY Oyne Bumaraté HajaHHS JeranbHOi iHpopmauii mpo (a) meromuky CT,
(0) pesynbratu CT Ta (B) ajekBaTHI yNpaBIiHCBKI 3axomu OaHky. Takwuil mimxin
JIMCHO € HOBAIli€0 1 Oy/e COPUATH MiJBUILNCHHIO CTIHKOCTI OaHKIB 0 MOXKIUBUX
MOTPSCIHb.

Sk ToKa3yroTh MpEUeNeHT!H Kpaxy yKpaiHcbkux OaHkiB y 2014-2015 pokax, y
KpH30BUX OOCTaBMHAX KEPIBHUKU OaHKIB BXKMBAJIM HEETHYHI 3aXOAU: 3aTPUMKa
MPOBENEHHA IUIATeXIB 3a JOKyMEHTaMH KIIEHTIB, YMOBIISIHHS BKJIQJHUKIB
MPOJIOHTYBATH JICIO3UTHI JIOTOBOPH  OOIISIHKAMHU CTa0uTi3aiii Ta BHCOKHX
MPOIIEHTHUX CTaBOK, BUOIPKOBICTh y TIOBEPHEHHI BKIAIB (HehopMaibHi 4epru),
MPHUITUHEHHST POOOTH TPOLECHHTY IUIATDKHUX KapTOK, OOMEKEHHSI TOTIBKH B
O0aHKOMaTaxX Ta PO3paxyHKIB 3a TOKyNKy. Taki 3axoau jgaBanu eeKT JHIle Ha
KUIbKa JHIB 1 He OyJiM BUpIMICHHSAM MPOOJIEMH, MiIpPUBAIA JOBIPY 10 JTAHOTO
0aHKy 1 J10 BCiel cUCTEMHU.

B sikocTi mpuKIiaay mpornoHyeEMO PO3TISIHYTH MOJENb CTPEC-TECTY JUIS PU3HKY
JIIKBIIHOCTI Ha IMOJCHHIA OCHOBI JUISl TPHOX BEIMKUX OaHKIB, SIKi Oy/M BH3HaHI
HeraTocnpoMoXHuMu 'y 2015 pori. st mopiBHSHHS MU 00paiu €MHUN Habip
npunynieds. Hanpuknan, y yacu kpuzu 2014 poky 3alUIIKK KOIITIB KIEHTIB Y
OaHKaXx 3HWKyBaucs Ha 5% 3a aexany, To0To Ha 20% 3a Micsllb, aJPKe KOIITH Ha
BUMOTY TPOMAJISHHU 3HIMalIM JyXe IIBUAKO uepe3 OaHkoMaTH. B OCHOBY cTpecy
3aKyIa7cHI HACTYITHI MPHUITYIIICHHS (TEMITH YHCTOTO CKOPOYCHHS 3aJIUINKIB KOIITIB
y HacTymHi 30 IHIB Micas AaTH OaJaHCy):

cTpokoBHX KomTiB PO -10%
kortiB @O Ha BUMOTY -50%
3QIMIIKIB CTPOKOBUX KOINTIB IHIINX OaHKIB -50%
KOIITiB OaHKIB HA BUMOTY -75%
komTiB CI'Jl Ha BUMOTY -30%
koiriB CI'JI cTpoKoBHX -20%
komrie HBY -10%.

VY 0aHKy pU3HK-MEHEKMEHT Ma€ BPaxOBYBaTH y 3amaci JIKBIOHOCTI JHIIe
HeOoOTsDKEH] JIIKBIAHI aKTUBH.

JUIsl TIOKPUTTSI MOTEHIIHHOTO CKOPOYEHHS KOLITIB MU 3aCTOCYBAJIM TMOHSTTS
«3armac JIKBIIHOCTI», IO CKIAJIAETHCS 3 TOTIBKOBUX KOIITIB (HE BPaXxOBaHO PU3UK
maxpaiictea 0aHKy 3 KACOBUMH OIEPAIliSIMH, KOJIH PEaThbHHHA 3aJUIIOK KOIITIB y
kKaci OyB 3HAYHO MeHIIE BKa3zaHOro y Oamanci), komriB B HBY (He BpaxoBaHo
MOXJIMBE HaJaHHS KOWITIB Ha pPaxyHKy Yy 3a0e3leueHHs 3a KpeauTaMH
pediHaHCYBaHHS), KOIITIB B IHIMUX 0aHKaX Ha BUMOTY (BpaXxOBaHO B 3amaci JIAIIe
50%, OCKUTbKM B yKpaiHCbKHMX OaHKaX iCHy€ NMpakTHKa PO3MIIIyBaTH TaKi KOLITH
SIK 3aCTaBy IIiJ] 3a0e3MeueHHs MaCUBHUX 200 «CXEMHUX» Omepalliii), HeOOTsHKEHUX
Jep)KaBHUX LIHHUX nanepiB (mpumnymieHHs, mo 50% po3MmilleHux KOLITIiB €
HEeOoOTsLKeHUMH, 3 TUCKOHTOM 20% Ha peanizalito, B 10 MO3ULII0 MOTPAIUIIOTh
neno3utHi ceprudikata HBY).

Ha puc. 2 naBemeHo pe3yibTaTH CTPEC-TECTYBAHHsS ITOKPUTTS JIKBITHOCTI
0aHKiB Ha IOAECHHIA OCHOBI.
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Pucynok 2 — JIlunaMika OKPUTTS JIKBIAHOCTI BETUKUX OaHKIB, BU3HAHUX
HerIaTocnpoMoxHuMu y 2015 poui, rpH

Jxepeno: po3paxoBaHO aBTOpaMH 3a JAHUMHU CTATUCTUYHOI 3BITHOCT1 OaHKIB
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3aBAsSKA CBOEMY CTaTyCy BEMKMX OaHKIB, L[i YCTAHOBH OTPHMYBAld 3HAYHE
pedinancyBanns Bigx HBY, mepeOyBatoun QaxTuuHO y NpoOIEMHOMY CTaHi.
BumenaBeneni rpadiku Mmoka3yrooTh, IO KOJHW BEIHKI OaHKH KOPUCTYBAJUCS
pedinancyBannsiMm HBY, kpuBa MOKpPUTTS IIKBIAHOCTI BKe HaOyna HHU3XiTHOL
(dhopMu — 1 33JI0BI0O JI0 3aNPOBAHKCHHS B OaHKaX TUMYacoBOl aaMiHicTparltii. Craie
naAiHHs posnoyanocs 3 piBHA 45%.

Sk mokazaB aHaji3 BU3HAHUX BUIAJIKIB HEIJIATOCIIPOMOXKHOCTI OaHKIB, PiBEHBb
40% BXe € KPUTUYHUM, a JNocsirHeHHS 35% o3Hauae, mo OaHK cKopille 3a Bce
Oiibllle HIKOMM HE BiHOBHTH CBii HOpManbHHK cTaH. ONTUMaTbHUM DPiBHEM
MOKPUTTs JiKBigHOCTI Mae Oyt 100% 3a basenem IlI, ane B ymoBax ykpaiHCHKOTO
PUHKY TakuM Oe€3MeYHMM PiBHEM MOXKHA BBa)KaTH, HA Hally JYMKY, TpUHAWMHI
50%.

Hux4venasenena TaOiuils MOKa3ye Jiar 4acy Bijl NMaJiHHS MOKPUTTS JIKBIAHOCT1
JI0 3aIPOBAJKEHHS THMYACOBOI aaMmiHicTparltii. Jleskum GaHKaMm BIaIOCs TPUBAIUH
Yyac BIACTPOUYYBATH 3alPOBA/DKEHHS THMYACOBOI aaMiHicTpallil. VY maHy TaOauIlO
He BKMoYeHo OaHk «Hampay, mo 3a Bech yac crocrepeskedb — 3 2013 poky — He
BHXOJUB 3a piBeHb BuIlle 35%, a 3a mepiog 6 Mic. 10 3alPOBaPKEHHS TUMYACOBOT
aJIMiHICTpaIlii HOro MOKPUTTS JIIKBIJHOCTI B cepeaHboMy Oyiio 9%.

Tabmuis 2 — YacoBa BiiCTaHb MK OTOJIOIICHHSM OaHKY HEIJIATOCIIPOMOKHUM
1 TAIHHAM TTOKPHUTTS JIIKBiTHOCTI HIDKYE 45%

3arnpoBaKeHHS IManinas IUT | Kinekicts
TA ke 45% | micsiis
Jenbra 6aHK 03.03.2015 01.08.2014 7,1
diHaHCH Ta KpEeAUT 16.09.2015 01.02.2014 19,7
®digaHcoBa iHiliaTUBa 23.03.2015 01.03.2014 12,9
YkpinOaHk 24.12.2015 01.07.2014 18,0
CronnuHuit 10.07.2015 01.04.2014 15,5
ImexcOank 06.01.2015 01.08.2014 | 5,3
3marobaHk 13.02.2015 01.11.2013 15,6
VIIb 29.05.2015 01.05.2014 13,1
Ykpraznpom0OaHK 08.04.2015 01.09.2014 | 7,3
HanioHanpHi iHBECTULT 17.09.2015 01.05.2015 4.6
Konrpakr 06.10.2015 01.11.2014 11,3
Kamiran 21.07.2015 01.04.2015 3,7
Crangapt 20.02.2015 01.08.2014 6,8
Eneprobank 13.02.2015 01.05.2014 9,6
Vkoorcminka 23.01.2015 02.12.2013 13,9
BiEiibi 6ank 21.11.2014 01.02.2014 9,8
Teppa Oank 22.08.2014 01.02.2014 | 6,7
Jlerbank 28.11.2014 01.06.2014 6,0
Bpok0bizHecbaHk 28.02.2014 01.06.2013 9,1
AKTHB OaHK 03.09.2014 01.02.2014 7,1
CepenHe 3HAYCHHS 10,2

Jlxepeno: po3paxoBaHO 332 TaHUMH MIOJCHHOTO OaaHcy OaHKiB
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Bek-TecTyBaHHSI O3BONMIIO BUSIBUTH TPYIY HEIIATOCIIPOMOXKHUX OaHKIB, SKi
MPOIOBXKYBAJIM MiATPUMYBATH BHCOKE 3HAUEHHS MOKPHUTTS JIIKBIAHOCTI 0 1 Ticis
BHU3HAHHs iX HemigarocnpoMoXHUMHU (YkpOisHecOank, DinaHcoBa IHimiaTuBa,
Asant, KuiBcbka Pycw, Harionaneauii kpeaur, Kambio, BBP 0Gank, Pamuka,
[Ipemiym, Benec, Interpan, [Ipodin). B manux O6aHkax miATpUMyBaBcsS BiITHOCHO
BUCOKMH TIOTCHI[iaJl 3aJydyeHHS pecypciB, a 3ampoBaPKEHHS THMYAacOBOi
aaMiHicTpanii Oylio mMOB’A3aHe 3 IHIIUMH NpPUYMHAMH: HEBHKOHAHHS IUIAHY
JIOAATKOBOI KamiTamizalii, rpy0e mopymieHHs: BUMOT (DiHAHCOBOI'O MOHITOPHHTY,
HEPO3KPUTTS OaHKOM peajbHUX BIACHHUKIB TOIIIO.

B ingeani ans koxHOro 0aHKy MarOTh OYTH 3aCTOCOBYBaHI pi3HI MPUIYIICHHS,
BpPaxoOBYIOUM HOro pernyralio, iCTOpUYHI CTpecoBi Mofii, mozeni OizHecy Ta
MaciTabu (CHCTEMHE 3HAYCHHS ).

Hnst cTpec-TecTyBaHHsSI 3aTHOCTI OaHKy 30eperTH pecypCHHM MOTEHIian MU
MPOIIOHYEMO HACTYITHHIA aJITOPUTM.

MogentoBat a00 3aKpUTTS JOCTYNy OaHKy 0 KIIOYOBHX pecypciB, abo
BUJIYYEHHS PECYpCiB BHACHIZOK CHCTEMHOI Kpu3u. OKpeMo Ma€ po3risiiaTHCs
BUJIYYEHHS KOIITIB (Pi3MYHKUX OCI0, IOPUIMYHHX OCi0, IHIIMX OaHKIB, MDKHAPOIHUX
KpemuTopiB Ta pedinancyBanHs Bix HBY (Hanpukian, Bin TpuUNMHEHHS
pediHaHCYBaHHS BHACIIIOK BiICYTHOCTI HAJIGKHOI 3aCTaBH 3a3HAJIM Kpaxy OaHKH
«Kwuieceka Pych», «3natodank», YIIb, «Hanpay, «Dinancu ta kpeaury, «Jlenbra-
Oank», «BiE# bi banky).

Cmig BpaxoByBaTH, IO MDK TIOCTaYaJdbHUKAMHA PECYpPCiB  ICHYIOTH
B3a€MOIIOB SI3aHOCTI: KOIITH Ha 3apIUIaTHUX KapTKax 1 KOIITH Ha paxyHKax
HiINPUEMCTB, KOWITH pediHAHCYBaHHS MOXYTb HAJABaTHUCS JUI1 HOKPUTTS
BIUIYYEHHS KOINTIB KJITIEHTaMH, KOIITH OaHKIB MOXKYTh BIJIYIAaTHCS Y pa3i O3HAK
MaHIKK cepes] KIIEHTIB OaHKy.

AXTUBHICT, 0aHKy y KpeOUTyBaHHI KIEHTIB € TOTYXHUM CTHMYJIOM JUISA
3alydeHHs KOIITiB KOHTPAreHTiB, OCKLIbKH, MO-TIEpIIe, iIHO3EMHI KPEeIUTOPH Ta
pErymsaTop PO3WIHIOITH 1€ SK 3AAaTHICTh OaHKY TeHEepyBAaTH JOXOIH; IO-IPYTe,
MO3MYAIBHUKH, SK MPaBHJIO, MAIOTh IOTOYHI Ta CTPOKOBI PaxXyHKH Y CBOEMY
OaHKY-KpeIUTOpi, HABIAKH — 3TOPTAHHS KPEIUTYBaHHS IPHU3BOIAWTH N0 BTPATH
KITFOYOBHUX KITIEHTIB, SIKi IEPEXOATh Ha 00CITYyTOBYBaHHS Y iHIII OaHKH-KPEAUTOPH.

[leBHa yacTHHA KOIITIB KIT€HTIB € (DAKTUYHO KOIITAMH aKIiOHEPiB (BIACHHUKIB)
0aHKy — K (Qi3UYHUX, Tak i pUANIHEX 0ci0. Ile o3Havae, M0 OBEMiHKA TaKUX
KOIITIB Oy/ie 3aJIe)KaTh BiJf MiATPUMKH OaHKY HOTO aKIlioHepaMHu.

MixnaponHi (iHaHCOBI opraHi3ailii Ta iHIIN KPETUTOPH MOXYTh MPHIIMHUTH
(inaHCYBaHHS, SKI[O OaHK TMOPYIIUTh HOpMaTHBH a00 IHIII KOBEHAHTH.
[lopiBHSAHO 3 IHIIUMU MTOCTaYaTFHUKAMHU PECYPCiB, TaKi KPEAUTOPH HE MaHIKYIOTh.

OCHOBHMMH HapaMeTpaMy Ul MOZCIIOBAaHHS CTPECY MAlOTh OYTH: YHCTHI pyX
KOIITIB Ha paxyHKaX MEBHOI T'PYNH KOHTPAreHTiB (IIEPEBUIICHHS BWIYYCHHS
KOIITIB HaJ HAIXOMKEHHSIM), MOXIHUBICTh i OaHKy ONEpPaTHBHO 3aMiHUTH
(3amicTHTH) BWIIy4YeHI PECYpCH, MOXJHMBICTh WPOJIIOHTYBATH JOTOBOPH abo
TEXHIYHI MOKJIMBOCT1 3aTpUMAaTH BUAAUY KOLITIB 3 PaxXyHKIB.

Koxnuii kpemutop Ha onroBoMy puHKY pecypciB (iHmi Oanku, HBY,
MDbKHapoaHi (piHaHCOBI opraHizallii) BCTAHOBIIIOE TIEBHI OOMEXEHHS Ha BKJIaJCHHS
pecypcie B oauH OaHk (3 Meroro auBepcu@ikamii pHU3HMKY), KpiM TOro, i€
OOMEXeHHSI Ha PO3Mip TapaHTOBAHOI'O BIAIIKOMYBaHHS BKIaAiB (i3sMUHUX OCiO.
Ax1ioHepy 3JaTHI omepaTUBHO (B MeXax 2 TW)KHIB) JomoMaratu 0aHKy y pasi
KpH3M BWIYYEHHS KOIITIB KOHTpareHTaMd pI3HUMH LUIIXaMH: HaJaHHA
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cyOopAMHOBaHOTO OOpry, MiKOAaHKIBCBKHI KpEIUT, PO3MIIICHHS KOINTIB Ha
KOppaxXyHKY, BHECEHHsI KOIIITIB Ha JICTO3UTH BiJ (Pi3MYHUX 0CI0 Ta MiAIPUEMCTB.

Hagenenwnii posnoain (hakTopiB 103BOJNSIE PO3CTABUTH NPIOPUTETH 32 BHIAMHU
KOHTPAreHTiB Ta iX YacTKOI B pecypcHiil 0a3i KoHKpeTHOro 6anky. Ha migcrasi
MOHITOPHHTY OaHKiB MW pPO3NOAUTHIN (aKTOPU 30aTHOCTI OaHKy 3ailydaTH
pecypcu Ha TpW Tpymu: l-a rpyma (Iyxe BaxIJuBi) — JIOOIIOBaHHS IHTEPECIB,
cTaOinpHM (QiHAHCOBMI CTaH, IMIK Ta pemyTamis OaHKy, KamiTaj, KOHKYPEHTHI
CTaBKM Ta MOTHBAIlisl MepcoHany; 2-a rpyna (BakJIHMBi) — JAOTPUMAaHHS BHMOT,
oOMeXeHHs BKJIaJieHb Y OaHK, QilialbHa Mepeka, peHTHHT OaHKy, KpeAUTyBaHHS
KITIEHTIB, MPOMYKTOBHH psifi; 3-s1 rpyma (HaMEHII Ba)KIWBI) — SIKICTH 3aCTaBH,
areHTchka Mepexa. BifmoBigHo ¢popMyna OLIHKY MOTEHIIATY 3aIy4eHHS pECypCiB
Oy/ie HaOyBaTH TaKOro BUY:

P, =Y fi*s,

ne fi — GanpHa oliHka i-¢hakTopa B Aiana3oHi 1-5 (MakcuMalibHa);
Sg — MUTOMA Bara Jyis TPy, B SIKy BKIIFOUEHUN JaHul (aKTop.

Tabmuns 3 — [Muroma Bara (akTopis 3a rpyrnaMu

Bara, Hyxe 3a0- Jyxe
daxTopu % zx(z]g;)e Hobpe BUILHO ITorauo ng’:':mo
CraOinpHuii (QiHaHCOBHH 125 5 4 3 5 1
CTaH '

Imipk  Ta  pemyraris 115 5 4 3 2 1
0aHKy '

Kamiran 10,5 5 4 3 2 1
KoHKypeHTHI cTaBKH 6,75 5 4 3 2 1
MortuBallisi  epcoHanty 6.25 5 4 3 2 1
¢bpoHT-0dicy '

JlobitoBaHHs iHTEpECIB 6,25 5 4 3 2 1
dinianpHa Mepexa 6,25 5 4 3 2 1
JloTpumans 625 |5 4 3 2 1
PETYJISATUBHUX BUMOT '

OOMeXeHHsT BKJIaIE€Hb B 6,25 5 4 3 2 1
OINH OaHK

[IponykroBuii psin 6anky | 6,25 5 4 3 2 1
Peiitunr OaHky 6,25 5 4 3 2 1
KpenuryBaHHSs KITI€HTIB 5,00 5 4 3 2 1
AreHtu OaHKyY 5,00 5 4 3 2 1
SIkicTh 3acTaBU 5,00 5 4 3 2 1
Ycworo 100,0

I[)Kepeno: CKJIaZICHO aBTOpaMH

Ha npuxiagi HailGinpmmx OaHKIB MU pO3paxyBajM IOKAa3HUK PECypCHOro
noreHuiany B Oamax. BuaHo, mo mneBHI Bagu OaHKM KOMIIEHCYIOTHb IHIIUMH
(akTopaMu, 30KpeMa, JOOIIOBaHHIM IHTEpECiB, SKICHUM CEPBICOM, MiATPUMKOIO
KamiTanizanii akiioHepamu. Y BH3HAUEHHI pemyTalii BpaxOBYBajHCs HEraTHBHI
BiryKH PO OaHK, HOBUHU PO KOH(UIIKTH 3 PEryasTOPOM TOLIO.
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Tabnuis 4 — Po3paxyHok Oany pecypCHOro MOTEHINay

daxTopu

[TpuBaTOank
YkpekcimOaHk
VYkpcoubank
Paii. ABaip
OTTI-6anx
Co6epbank Pocii

IIYMb
Omandank
b

®axrop 1

daxTop 2

®daxrop 3

()]
wWlh|Oo|w

®axrop 4

Wlw|h~ o

®dakrtop 5

®daxkrop 6

gl |lwiw|o
W[~
[S2 1 S 2 B O I [ S I S R A @V

wWlnn|lw(ih|b~[{d|w
W ()]

®akrtop 7

®daxkrop 9

®axTtop 10

®axTtop 11

WiW|lw|lw
WiW|h~ O
WiW|h~lw
Wih|lWW|A~|P>|JlW| O

®axTtop 12

alh|w|lo|w
gl p|w|w|w
w

®axrop 13
®axTtop 14

W OniulwlhlwWlW|A|d|lW|>

w | b
(¢, ]
(¢, ]

Cepenniit 3,320 | 3,663 | 3,413 | 3,635 473 | 2,573 | 3,083

Jlxeperno: po3paxoBaHO aBTOPAMHU

Jany Monens MOXXHa BJOCKOHAIIIOBATH, JOAAIOUN 1HIII (PAKTOPH, BUKITIOUAIOYH
MEHIII BYKJTHBI1 (paKTOpH, KOPUTYIOUH MMUTOMY Bary KOXHOTO (aKkTopa.

Mogens CT pecypcHoOro moteHIiaiay Mae rnepeadoadaTd 3aMiHHICTb Pecypcey, o
MOKE BTPATUTH OaHK y pasi cTpecy. Mu HpONOHYEMO PO3IJISIaTH albTePHATHBH
i piHAHCOBUX PECYpCiB, HANIPHUKIIA], CKOPOUCHHS KOIITIB HACETICHHS TTOKPUBATH
KOIITaMH 1HOMX (QI3UYHUX 0ci0, MIAMPUEMCTB, IHIMNX OaHKIB Ta aKIliOHEpiB;
KomTH OaHKiB — KomTamMu pediHaHCYBaHHSA. Y JAESKUX 3aXiJHUX KpaiHax
MPUIAHATO CTBOPIOBATH CXEMH B3a€EMOJIONIOMOrM 0aHKIB, B YKpaiHi 115 IPaKTUKa HE
PO3MOBCIOJDKEHA, a IepeBakae HedopMaibHE TPYIyBaHHS OaHKIB 3aMKHYTOT'O
THUITY: TPYIH MaJiMX OaHKIB, TPYIH iHO3eMHHUX OAaHKIB Ta TPYIH Jep>KaBHUX OaHKIB.

Haii6inen cyrTeBUM ymapoMm Juis OaHKY € BHUTyYEHHS KOIITIB aKIliOHEPaMH,
OCKUTbKHM OIHOYACHO BJIACHUKH OaHKY 3HIMAlOTh KOIUTH 3 PaxyHKIB B 00Xix BCix
pPETYISITUBHUX  OOMEKEHb,  KPEAWTH  IOB’SI3aHMUM  CTOPOHAM  CTaloTh
MPOCTPOYECHUMH, a 30UIBIICHHS KalliTaly — HEMOXJIMBUM. B TakoMy KpUTHYHOMY
craHi 0aHK HE MOXeE 3aJIy4ydTH CTOPOHHIX IHBECTOpiB, i HOro Kpax crae
HemuHyyuM. lle  migTBep/KyeThcst  OesycmimHMMH  cnpobamu  DoHay
rapaHTyBaHHS BKJIa/iB TPUBAJIUH 4ac 3HANTH 1HBECTOPIB B aOCOMIOTHIN OLIBLIOCTI
BUIAJIKIB.
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Jnst MozentoBaHHS CTpecy AJIsl pU3UKY JIIKBIJHOCTI CITiJi 32CTOCOBYBATH TEMIIH
CKOpPOYEHHS KOWTIB KIi€eHTIB y 1-2-my kBaptamax 2014 poky, KOpemnsmiro Mix
PYXOM KOIITIB Ha paXyHKax pPi3HUX TUIIIB KITI€HTIB y HOPMaJbHOMY CTaHi pUHKY Ta
B ymoBax Kkpu3u. Mogens CT wMae ypaxoByBaTu JOCTYNl [I0 peCypciB
HarionansHOro OaHKy SK 3aXOAy OCTaHHBOI Hafil (IOTpedye peryssipHOro
YTOYHEHHs, BPaxOBYIOUM 3MiHM Yy BUMOrax 0 3a0e3leueHHs, cTaHy OaHKY,
MOXIIMBOCTI YKJIaCTH JIOMOBJICHOCTI NP0 KPEOUTHY IIHIIO, sIKa MOXe OyTH
BUKOpHUCTaHa y 4Yach Kpusu). Taka Mojenb Mae mependavaTd pi3HI TPUBAJIOCTI
BUJIyYEHHS KOIUTIB (BiJ ABOX THXHIB), 3 ()a3aMy BHCOKOi aKTHBHOCTI (XaOTHYHOI
MOBEIIHKMA  KJIIEHTIB, OJHOYACHOTO 3HATTS KOIITIB, NPUIIUHEHHS HOBUX
HAJXOKEHB), MociallieHHsI cTpecy 1 crabimizamii. B ocHOBY MO)XKHa 3aKiacTH
CIICHapiil ICTOPUYHOrO PO3BUTKY TMOMAINA, CKOPUTOBAaHWN HAa BHU3HAYCHI 3aXOIH
pearyBaHHs 0aHKY (YPOKH KPH3H).

3a pe3ysbTaTaMH CTPEC-TECTY JUIS PU3MKY JIKBIJHOCTI Ta OLIHKH PECYPCHOI0
MOTEHIIIaTy KepiBHUIITBO OaHKY Ma€ 3pOOUTH BHCHOBKHM Ta NMPHHUHSATH HACTYIHI
PIIIEHHS 111010 HeraliHOI HeWTpatizailii 3arpo3:

— JnmBepcuQikallis pecypciB 3a KOHTPAareHTaMU, CTPOKaMH;

— cTBOpeHHs Oydepy JNKBITHUX aKTUBIB JJIS HAJIAHHS Y 3aCTaBy y pasi KpH3H;

— aKTYaJbHICTh JIOMOBJIGHOCTEH 3 IHIMMMH OaHkamMu Ta 3 HarioHaisHIM
0OaHKOM II10JI0 MIATPUMKH JIIKBITHOCTI;

— MOHITOPHHT CKapT KJIIEHTIB Ta IMIIKY OaHKY;

— JIOMOBJICHOCTI 3 KJIFOYOBUMH aKITioHepaMu (peaJbHUMH BIIaCHUKaMH) OaHKY
PO OTpUMAaHHS (iHAHCOBOI JOITOMOTH y pa3i KpHU3H;

— TIPOTHO3YBAaHHS TMOBEMIHKH KITIOYOBHUX BKJIAIHHKIB, IX peakilii Ha MOXIJIHBI
HETaTUBHI CUTHAJIM TIPO CTaH OAHKY;

— aHTUKPHU30BI MapKETHHTOBI KOMYHIKaIii 3 METOI0 3MIIHEHHS MOBIpH 110
0aHKy.

BucnoBku

Hamionanpauii OaHk YKpaiHuW SK PEryisiTOp Ma€ ONPUIIOAHIOBATH METOAHUKY
CTpec-TeCTyBaHHs OaHKIB Ta pe3ylbTaTH TECTIiB 3a KOXHUM OaHKOM, 3
KOMEHTapsIMH IIO/I0 3aXOiB 3 MiABUINEHHS Karitamizamii. Cdepa cTpec-TecTiB Mae
OXOILTIOBAaTH (iHAHCOBI Ta He()iHAHCOBI PU3UKH.

3anpornoHoBaHa MOJENb CTPEC-TECTY PH3UKY JIKBITHOCTI TO3BOJISIE 3 BUCOKOIO
IMOBIPHICTIO TIEpEBIpPATA Ha IIOJEHHIM OCHOBI CTIHKICTh KOHKPETHOT'O0 OaHKY IO
KpU3H IiKBiMHOCTI. banmbHa oOlliHKa pecypcHOro MOTeHIialy y pas3i cTpecy Ha
KBapTaIbHIA OCHOBI JOMOBHIOE PE3YIBTATH CTPEC-TECTY YIS PU3UKY JIKBIAHOCTI.
3HayHMi TepioJ] CIOCTEPEXKEHb CTAJOro MOTIPIIEHHS MOKA3HUKIB IOKPUTTS
JKBITHOCTI Ta OaJbHOI OIIHKM TOTEHINaly MOXKYTh CIYT'YBaTH JJIsl KOHTPAreHTiB
0aHKy Ta OpraHy Harjsly CUTHAJIOM PaHHBOTO TONEPEKEHHS MPO BPa3JIMBICTh
0aHKy [0 TOTpsCiHb, a pPH3UK-MEHEIKMEHTY JaHOro OaHKy — CBOEYACHO
IHII[IFOBATH 3aXOAW pearyBaHHs, o0 monepeautn Kpuly. [loganemioro
JOCITIIKEHHS OTpe0ye OLiHKa CTIHKOCTI 0aHKIB IIISIXOM MOPIBHSAHHS 3pyLICHHS Y
3aJMIIKaX KOIUTIB KJIi€HTIB Ta KowWTiB pediHancyBaHHA. OILIHIOBATH MOTEH LAl
3aJly4eHHS pecypciB CIlIii Ha OCHOBI Tpajalii KOHTPareHTiB 3a CYTTEBICTIO
pecypciB Ta BaxJIMBICTIO (DaKkTOpiB, SKMM NPUAUISIIOTH yBary KOHTPareHTH,
MpuiMalouu pillleHHs Mpo HaJaHHs (200 MPOJIOHTAaNi0) pecypciB y OaHKY.
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YIK 629.039.58; 004.942
0.B. KOBAJIEHKO

MOJEJIb YIIPABJIIHHS HEPCOHAJIOM INIAITPUEMCTB,
O NPAIIOIOTH 3 TPUTIEM

Anomayin. Y cmammi npeocmasieHo OnuUC MOJNCTUBUX —ABAPTUHUX
cumyayiti npu pobomi NIONPUEMCING, WO NPAYIOIOMb 3 I30MONOM 800HIO
mpumiem. Hasedeno pospaxynok maxcumanoHoi npuzemHol KoHyeHmpayii
ma HAOX00JICEeHHsT mpumilo 6 opeanizm nepcoHany Kameeopii b uepes
opeaHu OuxawHs npu asapiuHomy eukudi ¢ ammocgepy. OOIpyHmMo8aHo
MOOenb  YNpaeniHHs NEPCOHANIOM 3 Memol HeOONYWeHHs dABapIuHUX
cumyayiti Ha 00’ckmi. 3pobieHo GUCHOBKU MA O3HAYEHO NEePCEeKMuUU
nOOANBULUX OOCTIONCEHDb i3 3ACMOCYSAHHSA MAMEMAMUYHUX Memooie Ol
NPOSHO3YBAHH ~MA  MOOeNo8anHs  Oe3neku  pobomu  Hebe3neyHux
NIONPUEMCIME, WO NPAYIOIOMb 3 MPUMIEM.

Kniouosi cnosa: asapitina cumyayis, 6uxuod, pieeHb, KOHYeHmMpayis,
3aNeHCHICMb.

Beryn

Tputiii (T a6o H®) — me HamBakkwii i30TON BOIHIO, SAPO SKOIO CKIAMAETHCS 3
TPHOX HYKJIOHIB (3BimkM ¥ Ha3Ba izoromry). Ilepiom HamiBpo3maxy ckiamae 12,35
pOKy, mHTOMa akTuBHICTH — 356,3 TBr/r. PamioakTuBHUII po3mam TPHUTIO
CYIPOBOKYEThCS ~ BUIIPOMIHIOBAHHSIM  TUIbKA  HH3bKOCHEPreTHYHHMX  Oera-
YaCTUHOK (MakcHManbHa eHeprisi Emax = 18,6 keB, cepemns eneprist Ecp = 5,71 kxeB).
3a pagioTOKCHYHICTIO TPUTIH BigHeceHo 10 rpymH I .

3Bakaroul Ha HU3bKY €Heprito OeTa-BUIPOMIHIOBAHHS TPHUTIIO, J030I0 Bix
30BHINIHBOTO ONMPOMIHEHHSI MPU POOOTI 3 TPHUTIEM MOXKHA 3HEXTYBATH, IPOTE
TPUTIH Hece 3HaUHy HeOe3MeKy MpY MOTPAIUITHHI B OpraHi3M y BUTIISAI OKCHIIB
tputito (HTO, ATO), ocobnuBo y Burnsai HaaBaxkkoi Bogu 120, sixa B 500 pa3iB
OUTBII TOKCHYHA, HIX Ta3onofiOHuil Tputid. ToMy ocHOBHaA 1032 (OpMyeThCS 3a
pPaxyHOK BHYTPIIIHBOT'O HAJXOPKEHHS TPUTIiIO Ta HOro crnoiyk. BpaxoByrouu Te,
11O IiJ] AI€F0 BJACHOTO BUIIPOMIHIOBAHHS TPHUTIN JIETKO OKUCIIOETHCS, 1 Te, IO BiH
Oepe y4acTp B peakiii i30TOMHOro OOMiHY 3 BOJIOIOIO TIOBITpS, CIIiJ BBa)KaTH
BHUKH/IY B TIOBITPS Ta30IMOII0HOTO TPUTIIO TAKUMH X HEOE3MEeIHUMHU, 5K 1 BUKUIN Y
BUTJISA BOOU.

Meroo poOOTH € TPEACTABICHHS MOJENl YIPABIIHHS TEPCOHAIOM MPH
MTOCTAHOBIII BUPOOHUYHX 33124 ITiIPUEMCTB, [0 MPAIIOIOTE 3 TPUTIEM.

Mera Temu OyJie pO3KpUTA Yepe3 HACTYITHI 3aBJaHHS:

— MPOBEJEHO aHalli3 aBapiiHUX CUTYaIlill, 0 MOXXYTh BHHHKATHA MpPU POOOTI
MIATPUEMCTB, 1110 MPAIIOIOTH 3 TPUTIEM;

— HAJAaHO TPHUKIAN PO3PAXyHKY MAKCUMaIbHOI MPU3EMHOI KOHIIEHTpaIlii Ta
HAAXOMKEHHS TPUTIIO B OpraHi3M InepcoHaiy kateropii b depe3 opranu nuxaHHS
JUTSL TTIOPUEMCTBA, IO MPALIOE 3 TPUTIEM, IIPU aBapiiiHOMY BUKHII B aTMOC]epy;

— MPEACTaBICHO Ta OOIPYHTOBAHO MOJIENb YIPABJIIHHS MEPCOHANIOM 3 METOIO
HeJIONYILEHHS aBapiiHUX CUTYAaIil Ha 00’ €KTi.

© 0O.B. Kosanenko, 2016
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PobGora ©0a3yeTscst Ha wMarepiasiax NPaKTUYHUX JOCTIHKEHb JabopaTopii
¢i3uKO-TEeXHIYHUX MpobJeM pKepen simepHUX BumnpomiHioBanb (JIOTIIIAB)
IncrutyTy snepuux gocmimkens HAH Ykpainu (IA1).

1. MoxauBi aBapiiini cutyanii npu po0oTi 3 i3oTonom TpuTito

3a JaHUMH 30BHINIHIX EKCIIEPTHUX OLIHIOBaHb, MoTpeda TpUTil0 B YKpaiHi
cktagae Gmusbko 7,4-10° MBk (2000 Ki) ma pik. Ili moTpe6u — HaHeceHHs
PI3HOMaHITHUX MITOK Ha CIIeliajbHI MPUJIaad, BUKOPUCTAHHS y MEIAMILMHI Ta
BiliCbKOBO-ITPOMHCIIOBOMY KOMILIEKCI, aTOMHIH €HepreTHIIi.

Hampuxian, nmume B [51/] BUpOONISAIOTBECS Ta IUIAHYIOTH BHPOONSTH JKEpena
10HI3YFOUOT'0 BUITPOMIHIOBAHHS HA OCHOBI PaliOaKTHBHOTO 130TOMY BOJHIO TPUTIIO,
30KpeMa, Ie:

— MeTaJIo-TPUTIEB] MillleH] /sl TeHepallil TepMOsIEPHUX IIBUAKHX HEWTPOHIB
Ha TPHCKOPIOBAYaX 3apsyDKEHUX YACTHHOK, SKi 3aCTOCOBYIOTHCS B amaparypi
AKTHBAIIHHOTO aHalli3y MarepialiB 1 pPEYOBHH, IMIYJIBCHOI'O HEHTPOHHOTO
KapoTaKy CBEPJIOBUH POJIOBHIN KOPHUCHHMX KOIAIHH, JUIS JOCIIKEHb y Tairy3i
HEUTPOHHOT (PI3UKH, MONTYKY BUOYXOBHX PEUOBHH TOIIIO;

— JoKepena HU3bKOSHEPreTUYHOr0 OeTa-BUIIPOMIHIOBAHHS, IO 3aCTOCOBYHOTHCS
y PpI3HOMAHITHUX 10HI3aNIHHUX TpWiIagax (Jpkepena MOYaTKOBOI ioHI3aIlii
razopo3psagHux HamgsucokodactotHnx (HBY) mnpumanmiB, ioHi3aliiiHi Kamepu
ra3oBUX Xpomatorpadis, HEUTpaTi3aTOPH CTATUIHOI CIIEKTPHUKH TOIIIO);

— MiYeHI TPUTIEM PI3HOMAHITHI XiMiuHI Ta (hapMaKOJOTiYHI CIOJYKH IS
JOCIIDKEHb Y Talry3i 0i0J10Tii, BerepuHapii Ta meauiuau [1].

Buxopucranas B ISI/] TexHONOTrIH, IO TO3BOJISIOTH 3aCTOCOBYBATH TPHUTIH y
CKJIali TBEPAOTUIPHUX CTPYKTYP, 3MEHIIY€E MOTEHIIHHY 3arpo3y BiJ MOTPAaIIITHHS
TPHUTIIO Ta HOTO PITKUX Ta Ta30MOAIOHUX CIIONYK y HAaBKOIMWIITHE CEPENOBHUIIE 10
TaKWX DPIBHIB, NMPH SIKUX 3aCTOCYBAaHHIO TPHUTIIO B 130TOMMHOMY MpHIIa00yTyBaHHI
Ta 130TOIHIN TEXHIIll He MOYKHA 3HAWTH PO3yMHOI anbTepHaTUBU. [Ipo 11e cBimunThH
Oimpmr HiK 30-piuHMi mocBim Oe3zaBapifHOTO Ta €QEKTHBHOIO 3aCTOCYBAHHS
JoKepen ioHi3yrouoro BumpominroBanHs (J{IB) Ha ocHOBiI TpuTifo maiibke B ycix
raiy3sx HapogHoro rocmomapctsa sk komumHboro CPCP, Tak i B kpaiHax, 1o
YTBOPHUTUCS Ha HOTO TEPUTOPIi, 1 B IHITUX KpaiHax CBITY.

[upoki MOXIMBOCTI TMPAKTUYHOTO BHKOPHCTAHHS TPHUTIIO OOYMOBIIEHI B
TIepIry 4epry crenudikor Horo BIacCTUBOCTEH, EKOHOMIYHOIO () eKTUBHICTIO HOTro
3aCTOCYBaHHS, TEXHOJOTIUHICTIO Tomio. lIpore icTopis mroacTBa 3HAE pAN
Karactpod, TOB’S3aHUX 13 paTiOAKTUBHUM 3a0pyJHEHHSM TPUTIEM 3HAYHUX
teputopiii. HaiiGinem Bimomoro € katactpoda Ha BO «Masik» B YensOiHCBKIM
obmacti CPCP y 1957 p. (KumtuMmcbka aBapisi), KOIM COTHI THCSY 0OCi0
MOCTpaXKJaH, a OUTBIIIICTh HACEIEHHS PETrioHY Ille TPUBAIHMK 4Yac ToTepriaia Bif
BOAX 3 BMICTOM TPHTIIO y HAJIBHCOKIHA KOHIIEHTpAIlil, a TAaKOX Bijl pamialiiiHO
3a0pyAHEHUX XMap, 10 OyJTM BUHECEHI BITPOM JIajieKo 32 MeXi aBapii.

Hebe3neunicte TpuUTiI0O TONATa€ y HACTYIHOMY: TpUTIH, IO TMOTparuisie
yCepeauHy KIITUH OpraHi3My, CIPHYUHSE OUIBIN YIIKOIKEHHS, HIX 30BHILIHE
ONIPOMIHEHHS Yepe3 Te, 0 NPOIYKTH PO3Maay CTalOTh [LKEPENaMu BHYTPILIHBOTO
BUITPOMIHIOBAaHHS, IPU3BOISATH 10 YIIKOMXKEHHS opraHiuHux komiuiekciB ta JHK,
MOPYIIEHHS] KPOBOTBOPEHHS T4 BUHUKHEHHS 3JI0SKiCHUX YTBOPEHb.

PoGora 3 TpuTieM BuMarae cyBOpOro BUKOHAHHS Psly NPaBHJ Ta iHCTPYKLIH.
Tak, Hampuknax, y BUMAAKY BUHUKHEHHS aBapii, MepcoHaN MigNPHEMCTBA, IO
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MpaLioe 3 TPUTIEM, KEPYEThCS MpaBuiaMu 1 BUMoramu «lHCTpykuii momo mii
MEPCOHATY Y BUIAJKY pajialiiiHoi aBapii mpu poOoTax 3 TPHUTIEM Ta IHIIMMHU
JDKepeliaMd  10HI3yIO4Ooro BUIPOMIHIOBaHHS B MpPUMIIIEHHSX | Kimacy poOiT 3
palioaKTUBHUMH PEYOBHHAMHU Y BIiIKpUTOMY BUAi», «[l1aHom 3axomiB 1o
TMKBifanii HacHiIKiB aBapii mpu poOOTax 3 TPUTIEM Ta IHIIMMHU JKEpeIaMu
10HI3YFOUOT0 BUNIPOMIHIOBaHHSI y TpUMIIEHHX | Kiacy poOiT 3 palioaKTHBHHUMHU
pEYOBHHAMM Y BIIKPUTOMY BUII».

AHamizylouu 3a3HaudeHi TNpaBWjia, BUMOTM Ta IUIAHM JIKBiAamii aBapiiHUX
CUTYyaIlili, MOXXHA BHUJAUIMTH PSJl TUMOBUX IMOTCHIIMHUX JDKEPEI Ta MNPUYHH
BUHUKHEHHS aBapiifHUX CUTYyallill Ha MiAMPUEMCTBAX, IO MPAIIOIOTH 3 TPUTIEM.

OCHOBHUMHU JiKepeliaMy MOTEHIIIHHOT pamialiiiiHoi aBapii Ha MiAPUEMCTBI, 110
MPAIIOE 3 TPUTIEM, MOXKYTh BUCTYIIUTH:

1. Anapatd, m0 MICTATh PajJiOaKTHBHUN Ta3-TPUTi, Ta TOB'I3aHi 3 HUMH
TEXHOJIOT1YHi onepailii BUIJICHHS Ta3y-TPUTIiI0 B KOMYHIKallil yCTaHOBOK.

MoxIuBi aBapiifHi cUTYallil, TOB’s13aHi 3 POOOTOO IMX arapariB, HACTYITHI:

a) Posrepmeru3aiiist amapatiB B mpoiieci 30epirants abo eKcrulyarartii.

HacmizkamMyn BUCTYMaTUMyTh ONPOMIHEHHS IIEPCOHANY Ta pajioaKTHBHE
3a0pyAHEHHS POOOUMX MPUMIIIIEHB Ta 00J1aIHAHHS.

0) Posrepmeruzaiis eleMEHTIB BaKyyMHOI CHCTEMH JIaOOpaTOPHOIO
o0yragHaHHSL.

Posrepmern3aiiiss Mo)ke BUHUKHYTH TIPU MOPYIICHHI TEXHOJIOTIYHO1 1HCTPYKITil
Ha BUKOHAHHS POOOTH 1 MPHU3BECTH 10 HETAaTUBHHUX HACIIAKIB 3 ONPOMIHEHHS
TIepcoHaly i 3a0pyIHEHHS IPUMIITICHHS.

2. Jlxepena 10HI3yIOUOT'0 BUIIPOMIHIOBaHHSI.

MosknuBi aBapiiiHi CHTYyallii 3 JDKepelaMH 10HI3yI04oro BHITPOMIHIOBAHHS
HACTYIIHI:

a) PyitHyBaHHS akTHUBHOTO TIIapy, IO MICTUTH TPUTIMH.

[IpranHoro Takoi aBapii MOXKYTh OyTH TOPYIIEHHS TEXHOJOTIYHOI IHCTPYKITT
Hacu4eHHs1 abo 30epiraHHS BUPOOIB JOBIIE HA3HAYEHOTO TEXHIYHHMMH YMOBAMH
(TY) Tepminy.

0) Brpara KoHTpONO Haj [KeperaMu 10HI3YIOWOro BHIIPOMIHIOBaHHS abo iX
PO3KpagaHHs.

[IpranHOO BUHMKHEHHS HEOE3MEYHOI CUTYaIlii € MOpyIIeHHsT yMOB 30epiraHHs,
BUTpauaHHs a0o0 oO;iKy, a HacliJKkaMHd MOXE€ CTaTH HEKOHTPOIbOBaHE
OITPOMIHIOBAaHHSI TIEPCOHAITY.

B) Bukopucranus abo 30epiraHHs Kepen iOHI3yI0uOro BHIIPOMIHIOBAHHS 3
MOpPYIIEHHSIM CaHITaPHOTO 3aKOHOJaBCTBA a00 TIpaBUN TEXHIKH OE3IeKH.
Hacnigkamu takoi mozii MoXke cTaTH He JIHIIe HEKOHTPOJILOBAHE OMPOMIHIOBAHHS
MepCoHaIy, a i OKpEeMHX 0Ci0, 1110 He BiTHOCATHCS 70 TEPCOHAITY i IPHEMCTBA.

[Ipu cminbHOCTI 3araJlbHOTO XapakTepy 3axO[iB IMIOMO JIKBimalii HaCHTiIKiB
aBapii 1X O0COONMBOCTI 3anexarh BiJi MacmTabiB Ta OCOOIMBOCTEH PO3BHTKY
KOHKpeTHOI aBapii. SIkmio (akt aBapii BCTAHOBJIEHO, TIOBUHHI OyTH BXXHTI HETaitHi
3aX0[, epe0adeHi BiAMOBIAHUMH IHCTPYKITISIMH.

Sx mnpaBmiio, y pa3i BUHMKHEHHsI aBapii, KEepiBHULITBOM IiJIPHEMCTBA,
BUJA€THCA HaKa3 Mpo JNiKBigaito aBapii. B Haka3i moBUHHI OyTH BU3HAYEHI:

— ckJsaj Komicii 3 nikBigauii aBapii (rojoBa KOMicii TOBHHEH 3aiiMaTH MOCamy
He HWX4e FOJIOBHOTO iHXKeHepa opraHizaii);

— 3arajbHi 3ax0Q¥ WIOA0 BUAUICHHS HEOOXiJHOI KUTBKOCTI TepcoHay,
o0nagHaHHS, TPAaHCIIOPTY, IHCTPYMEHTY, OyAMaTepiaiiB, peakTHBIB 1 T.1I.
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[Ipu npoBeeHHI 3aX0/IiB, MOB'I3aHUX 3 JIIKBINAIIEIO pajialiifHUX aBapiil Ta ix
HACIIIIKIB, OCHOBHA M€Ta IMOJISITae B TOMY, 1100 B HAWKOPOTIINH Yac:

— BIIBEPHYTH MOXJIMBICTh MOAANBLIOL Aii 10HI3yHOWOr0 BHUIPOMIHIOBaHHS Ha
MepCOoHAT;

— BHSBUTH BCi MOXJIMBI OcCepelkd 3a0pyAHEHHS Ta YTOYHHUTH yCi MOXKJIHBI
LUISIXH PO3MOBCIOLKEHHS PaJioaKTUBHOTO 3a0pyAHEHHST,

— 3amo0irTd  PO3MOBCIOJDKCHHIO PaliOaKTUBHUX PEYOBUH B HABKOJMIIHE
CEpENOBHUIIIE;

— JIKBIYBaTH JKEPEIIO padiaiiiiHol HeOe3IeKH;

— JIKBIJYBaTH HACIIIKK pajaialliiHol aBapii.

UiteHn KOMICIT Ta aBapiiiHOI rPyIU Ha Mepioj] MPOBEACHHS 3aXOiB 3 JIKBiALil
aBapii 3BUIBHSIOTHCS BiJ] BAKOHAHHSI 1HIINX CIYK00BHUX 000B’SI3KiB.

B 000B’sa3ku aBapiiiHOi Tpynmud BXOJWTh INBHJAKE Ta I[IECIPSIMOBaHE
MpOBElIeHHS poO0IT B aBapiifHii 30HI BIINOBITHO JI0 PO3POOJIEHOTO IUIAHY,
3aTBEP/PKEHOT0 TUPEKTOPOM OpraHizallil Ta MOro/PKEHOro 3 OpraHaMH CaHiTapHO-
eITiIeM10JIOTIYHOTO HATJISILY Ta YIPaBIIHHS BHYTPINIHIX CIIPAaB.

PoGorn B 30HI aBapii TPOBOASATHCS B TNPUCYTHOCTI KEpiBHUKA TpyNud Ta
JO3UMETPHCTA TIPU HASBHOCTI TEXHOJOTIYHOI KapTH Ta CIIEIiaJbHOr0 Hapsy-
JIOTTYCKY.

OCHOBHOIO 33J1a4€l0 NEPBUMHHUX 3axXOJIB IPH JIKBigallil aBapil 3 JpKeperIoM
10HI3YIOWOTO BHUIIPOMIHIOBAHHS, IIOB’S3aHOI 3 aBapifHUM  paJiOaKTHBHUM
3a0pymHEHHAM, € Te, 00 B HAWOUIBII KOPOTKI TEPMIHH JIOKAJTi3yBaTH
3a0pyZHEHHS Ta MONEPEAUTH IOJAJbIIE PO3MOBCIOPKEHHS pPaliOaKTHBHUX
PEYOBHH 1 MOXKIIMBE ypaXKCHHS JTIOJCH.

Y Bumamky BCTaHOBIEHHS pajiallifHoOl aBapii CiIyk0010 pamiamiifHoro
KOHTPOITI0 BHKOHYIOTBHCS HEOOXimHI 3aMipH pajiallifHIX mapameTpiB, Ha OCHOBIi
SIKUX pOOJIATHCS HEOOXiMHI PO3paxXyHKH Ta CKIAJAlOThCS KapTH MPOTHO3Y
padiamifHAX MOJIIB Ta OCEPEAKIB PaIi0aKTUBHOTO 320y THEHHS.

Ha ocHOBI X maHWX MIaHYIOTHCS BCi ITONAJBIII 3aX0/IH 3 JIOKami3alii aBapii Ta

3 MeTol0 HENOMYIIeHHs IMepelideHNnX aBapiifHUX CHUTyallili MPOBOAUTHCS
MOJNIENIOBaHHSA [2] Ta MPOTHO3yBaHHS HEOE3MEYHWX TOMIH 3 PO3PaxyHKOM
MOXJIMBUX HACTIIKIB, 30KpeMa, — MaKCHMaJbHOI KOHIIEHTpAIii MOTpAaIIITHHSI
TPHTIiIO B OPTaHi3M IFOJHH IIPH aBapiifHOMY BUKH/IL.

2. Po3paxyHOK MAKCUMAJIbHOI NPHM3eMHOI KOHUEHTpalii Ta HAAXOI:KeHHS
TPUTII0O B OpraHi3M mnepcoHaxy kareropii b uepe3 opranm nuxanHsi npu
aBapiiilHoMy BuKkH/i B aTMochepy

Jns po3paxyHKiB MakCHMaJbHOI NPH3EMHOI KOHLEHTpalii Ta HaJAXOMKEHHS
TPHTIiIO B OPTaHI3M IepcoHary kateropii b oOpane o0najgHaHHS TiAPUEMCTBA, 10
nparioe i3 copbuiiinumu anapatamu CA (U1 IpUKiIagy B34TO anapat, 10 MiCTHTh
10 000 Ki tpurito), sik HalOinbIl HeOe3NedHe JHKEPENo YpakKeHHS Yy BHIAIKY
aBapii.

[Ipu posrepmerusanii anapary y BUTSDKHY TpyOy MOXKe MOTPanuTH 3a Jac 2,5 ¢
3,7-10° MBk tpurito. ['eomeTpuyHa BUCOTa Tpy6H Kopiycy npuitaarta — 23,0 m.

Jnst po3paxyHKYy BUKOPHUCTOBYETHCS 3aJIEKHICTH MK T€OMETPHUYHOIO BUCOTOIO
Tpyou H, mapamerpamMu BHKHMIY Ta NPHU3EMHOI0 KOHILIEHTPALI€I0 pPamiOaKTUBHOI
pedoBunu [3]:
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H = Gk 4, (1)
4,25-V.C, ..

ne: Cmax — MaKCUMaJbHa TIPHU3EMHA KOHICHTPALLis;
V; = 5 M/c — HaliOinbII HMOBIpHA IIBHJKICTh BITPY Ha BHCOTI rUpia Tpyou;
h — nogaTkoBuil MiAHOM CTpyMEHs TOBITPS y BUKHII HAJl TUPIOM TPYOu;
G — MOTYKHICTb BUKHU]LY;
k — mompaBka, 110 BpaxoBye 3MiHY BITpY.
Bennuuna h po3paxoByeTbest 3 hopMyu:

H_L5VR, 2,5+3,3gRt2AT |
v T,V

B

ne: Vi= 4P/(n ‘0%)=P/(n 'R¥) — mBHAKICTs BUKUIY Y THPIT TPy6OH, M/C;

P = 0,606 M%/c — IPOLYKTHBHICTb CHCTEMH BEHTHJIALLI;

R¢= 0,14 m — pazgiycu TpyOwu;

g =9,8 M/c? — IPUCKOPEHHS CHIIM TSKiHHS;

T,— Temneparypa moskimuis = 293 K (20°C);

AT = 1°C — pizHuIs Mk TemiiepaTyporo moBitps T y Bukui Ta ToBKuLIs To.

Tomi WBHIKICTE BUKHIY y TUPIl TPYyOM Ta JOJATKOBHM IJHOM CTpyMEHs
TIOBITPS Y BUKHU1 HAJI TUPIIOM TPYOH CKIagaTHME:

V, = &62 =9,85m-c*
314-(0,14)
h— 15-9,85-0,14 (2’5+ 3,3'9,8~0,14-1j —10wm.
5,0 293-25

[lompaBka Ha 3MiHY BITpPYy HE BPaxOBYETHCs, 00 PO3TIAAAETHCS AYKE MaHA
mepiox yacy.
3 ¢popmynu (1) MOxKHA OTpUMATH:

c - Gk
™ 4,25V (H+h) >

a BPaxoBYIOYH, [0 MOTY)KHICTh BUKHY
8
3,7-10° MbBk —148.10° MBk 1
2,5 C C

MakKCuMajibHa IMPHU3CMHa KOHHGHTpaHifI JUJISL ,I[OCJ'Ii,I[)KyBaHOFO BUKULOY
CKIIagaTUMCE!

G=

8
c_ - 1,48-10 _121.10° MEK'
4,25.5,0-(23+1) M

3rigno 3 HPBY-97 [4] nonyctumuii piBeHb pi4YHOTO HAAXOMKEHHS TPUTIIO-Ta3y
B OpTaHi3M Yepe3 OpraHy JUXaHHS CKIJIAJae

JUH5"™™ = 1/10-JHA™ = 6-10° MBk/pik.

O06’emM moBiTpPsI, KM BAMXHE NepcoHan Kareropii b 3a yac aBapiiiHoro BUKuIy
y eKCTpeMabHOMY BUIAJIKy BaXKKOT0 (pi3MYHOTr0 HaBaHTAKEHHS, TOPIBHIOBATUME:

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



V =3 m*romuua™-2,5 ¢ /(3600 c-romuua™) = 2,0-10° M,

Y CBOIO uepry, KUTbKICTh TPUTIIO, IO HAJiHJIC B OpraHi3M JIFOJWHU, SKIIO BOHA
Oy/ie 3HAXOUTHCH B TOUIli 3 MAKCUMAJILHOKO KOHIISHTPAII€I0, Oy/Ie TOPIBHIOBATH

A=2,0-10°1,21-10*= 24,2 MBk.

Ie B n = 6:10%24,2 = 2,5-10* pa3iB MeHIle, HiX JOMYCTUMMIA PiBeHb PIYHOTO
HAAXOMKCHHS TPUTIIO-Ta3y B OpraHi3M uepe3 OpraHu JHMxaHHd, abo He
nepeBumuTs 5-10° JOMycTUMOro piBHA PIYHOrO HAIXOMKEHHS TPHUTIIO-Tasy B
OpraHi3M 4Yepe3 OpraHu JUXaHHS.

Sx mpaBWIIo, TIEPCOHAN TMiNNPUEMCTBA, IO TPAIIOE 3 TPUTIEM, 3HAE TIPO
HelepeBUIICHHS BCTAHOBJICHUX CaHITAPHUX HOPM Ta JOIMYCTUMOI KOHIEHTpAIlii, a
TaKOX MO Te, M0 HeOe3MeKy CKIaIae HAaKOMUYEHHS TPUTIIO B OpraHi3Mi JIIOAWHHU.
VY pasi, K0 KEepiBHUK MiANMPUEMCTBA, IO MPAIIOE 3 TPUTIEM, HE Oyie JeTalbHO
IUTAHyBaTH 3aXO/W, SIKi 3amo0iraTUMyTh BUKHIAM TEXHOT'C€HHOI'O TPHTIiIO, TO
MOXYTh BUHHKHYTH He JIMINE aBapiiiHi CUTyallii 3 TOHaJHOPMOBUMH BHKHJIAMU
TPHTIIO B HABKOJIUIIIHE CEPEIOBUINE, a i HEKOHTPOIHOBaHI TEXHOJOTIYHI BHKH]IH,
SIKi CIIPUSTHMYTh HAKOITMYEHHIO TPUTIIO B €KOCHCTEMI HABKOJIO MiAMPUEMCTBA Ta ii
3a0pyIHEHHIO.

BpaxoByrouu, mo JOJCEKHN (aKTOp € OCHOBHOKO MPHUYUHOI TEXHOT'CHHUX
aBapiii [5], 3amo0iraHHsS BWHHMKHEHHIO aBapiiHUX CHTyallii Ha HEOe3MeuHUuX
00’eKTax, M0 MPaIO0Th 3 TPUTIEM, MOXKHA peai3yBaTH depe3 moOyaoBYy Moaemi
YIpaBIiHHSA IEepCcOHANOM. Taka MoneNlb IIOBUHHA IependadaTd BCi MOKIIMBI
HACTIOKK TIIpH TIOCTAHOBII 3aBJAHHS IIEPCOHATY 3 BpaxyBaHHAM dYacy Ha
BUKOHAHHS 3aBIaHHS, HEOOXIMHUX PECypCiB, HASBHOCTI Ta 3HAHHS PETJIAMEHTY,
THCTPYKITIM Ta TpaBUiI OE3MEKH, a TAKOXK OMEPATHBHOCTI BTPYJYaHHS KEPIBHHUKA Y
pa3i BUHUKHEHHS MMOTOYHUX MHUTAHb B MPOLECI MPOLEAYPHOTrO0 MUKy BHKOHAHHS
3aBJaHHSL

3. Moaeas ynpaBJiHHSI NEPCOHATOM 3 METOI0 HeIONMYUIEHHH aBapiliHuX
CUTYyaliii Ha MiAMPUEMCTBI, 110 MPAIIO€ 3 TPUTIEM

Mogenb AisTBHOCTI KOYKHOTO TIpalliBHUKa HEOe3MeYHOro 00’€KTa, M0 IMpaIfoe 3
TPHUTIEM, MOXKHA PpO3TISAAATA SK OKPEMHH ULUTICHHN €leMeHT B VIIPaBIiHHI
opraHizamiero (Migpo3aiioM, BimmimoMm, nadopartopiero). KokeH mpalliBHUK Ha
CBOEMY POOOYOMY MiCIli BUKOHYE PsIIT (DyHKITIM:

— pealizye 3aBIaHHS 3TiTHO 3 TMOCAJOBOIO IHCTPYKIIEI Y BiMOBITHOCTI O
LUKITy YIPaBIiHHS 00’ €KTOM Ha KOHKPETHHI MOMEHT 4acy;

— CTBOpPIOE Ta MiATPUMY€E KOMYHIKaIlii, TOOTO peamizye oOMiH iH(popMaIli€w 3
IHIIMMU 0co0aMu Ha poOOYHX MICIISX HA 00’ €KTi;

— 0COOHCTO MEPeTBOPIOE YaCTHHY 1H(pOPMAII] IS MOAATBIIOr0 BUKOPHCTaHHS
SIK OCOOMCTO, TaK 1 IHIIMMH TPaIliBHUKAMHU.

Jis HemomyIeHHs aBapiifHMX CHTyalliii Ha HeOe3NMeYHOMY 00 €KTi mepcoHal
BHUKOPHUCTOBYE iH(POPMAILIi0, sIKa A€ MOXKJIMBICTh CIUIAaHYBAaTH Ta peali3yBaTh CBOI
Iii TakuM 4YHMHOM, OO BHMKOHATH IIOCTAaBJICHE 3aBJAHHs, HE IMOPYLIYIOUH
persiamenty pobotu. ToOto ans peanizanii cBoei (QyHKLIl B mporeci BUKOHAHHS
notouHoro 3aBjaaHHs (f) mpamiBHMK MOKe KOPHCTYBAaTHCS YacCTHHOK PECypCiB
00’ekra (x), M0 BUIUICHI HOMY JUIS BUKOHAHHS POOOTH, IIOBHHEH peasi3oByBaTH
TUTIOBI MPOLIEAYPH BCTAHOBJIEHOTO peraaMeHTy podotH (Y), Ma€e MOBHOBa)KEHHSI Ha
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BUKOPUCTAaHHSl THUIIOBUX pillleHb (MTOBHOBAa)KEHb) AJIS peaizalii 3aBAaHHS, SIKE
MOCTaBJICHE 10 BUKOHAHHS, TOOTO: (2) — f(X,y,2,). 3a3HadeHe € MPOLEAYPOIO ITUKITY
yIpaBJIiHHSA 3arajibHOI MOJENi YHpaBiiHHA OyIab-SKOr0 CKIAAHOTO 00’€KTa,
30KpeMa — HeOEe3MEeUHOT0 MiAMPUEMCTBA, IO MPAIIOE 3 TPUTIEM.

[Ipu moOymoBi Mojeni MOBENIHKH IEPCOHATY 3 METOK HEAOMYIICHHS
BHHUKHEHHS aBapiiHUX CUTYyallil Ha HEOe3MeUHOMY 00 €KTI CIIiJl BpaXxOBYBaTH Te,
mo indopMmamis Moxe 30epiraTucs NPOTIroM OyAb-KOTO 4Yacy, MpOTe BOHA
nepecrae OyTH akTyaJbHOIO Ha KOHKPETHHH MOMEHT 4Yacy 4epe3 BiAMOBiAHI 3MiHH
Ta yIOCKOHAJeHHs. 3 MeTO 3ale3ledeHHs akTyanizauii iHdopmanii B mozeni,
CIii BUKOPUCTOBYBATH YHi(pikoBaHi omeparlii Ha pi3HUX NPOUETYPHHUX MUKIAX
(puc. 1). Takumu yHiIIKOBAaHMMH OINEPAIiSIMH B LWKJI YIPaBIiHHSA BUCTYIA€e
peryiaMeHT, pi3HOMaHITHI iHCTPYKIIii, TpaBuia Oe3MeKH TOIIO.

ITepenada HOBHX
OTpHMaHHS 3aBJaHHT pO3NOpAITKeHb MO0
k. TOCTaBIEHOTO 3aBJaHHT
’ abo dopMyIHOBaHHT HOBOTO
3aBIaHHAT
VeEBiIOMISHHS 3aBIaHHL Ta
YMOE BHKOHAHHA KopHrysaHHT 3aBIaHHS 3
BpaxyBaHHIM HadBHHX pecypcis
Ta HeOOXIAHOCTI ZOTPHMAHHST
ITobymoBa «BHYTPIIHEOTO» TIpaBHI OesneKH
ANTOPHIMY BHKOHAHHS
33BJAHHSA IPALiBHAKOM 3
BpaxyBaHHIM I0TPHMAHHT
TIpaBHTI DesNmeKH

Ominka cHTyamnii

OTpHMaHHST KepiBHHKOM
TIOBiTOMIEHS IIPO
JocTaTHICTE pecypeis 1a
CTaH BHKOHAHHYA 3aBJaHHT

BHKOHaHHA Ta 3BiTyBaHHA

Pucynok 1 — Omnepariii nporienypHOro muKITy

Crpinkamu Ha puc. 1 TO3HaYeHO HAIPSIMOK MOCIOBHOI peatizallii mpouenyp 3
BUKOHAHHS ITOCTaBJIeHOro 3aBaanHs. [IyHkramu 1—4 mo3HaueHi mporenypu, sKUMu
KepiBHUK TpaHC(hOpMYe 3aBIaHHS B JIil0 B M&XaX CBOIX MOBHOBaXeHb. [lyHKTamu
5 1 8 mo3HaveHi mpomenypu 3a0e3lE€YeHHS 3BOPOTHOTO 3B’S3Ky ISl aHAII3y
pe3ynapTaTy i Ta KOpEKIii MomanbIiuX KepiBHUX crumymiB. Ilynktn 6-7 —
aHamiTH9Ha (QYHKIiA KepiBHHKa 13 3abesnedeHHs Oe3nekn Ha OO0’€KTI TNpHU
BUKOHAHHI 3aBJIaHHSL.

Amnami3 nume opmHiel omeparii MPOIETypHOr0 MHUKIY CBIMYUTH TPO Te, IIO
MOCTIHHOT yBaru notpedye KOHTPOIJIb 33 TOTPUMAHHIM O€3IeKH Ta OajJaHCOM 4acy
IpU BUKOHAHHI 3aBJaHHA. 3BiJCH BUIUIMBAE MOTpeda MEPCOHANTY Y BHKOHAHHI
oreparii po3paxyHKy 4acoBoro Oanancy. JIroauHa TOBHHHA MOCTIHHO YTPUMYBAaTH
yBary Ha TOMY, 100 HE TEPEBUIIMTH BIiIBEJCHUH 4Yac Ha 3JIMCHEHHS CBOIX
¢yHKLIH, TOMy 110 HECBOEYACHE NPUHHSATTS pIlIEeHHS 3YNHHSE IPOLEC
yrpasiiHHs. [y KepiBHUKIB OyIb-sIKOrO PiBHS YNPABIIHHSA Takuid OallaHCOBHIMA
PO3paxyHOK 4acy MOTpiOeH i ocobucTo it cebe, 1 JUisd CBOIX MiJIErIuX SIK Ha
MaciuTadl BUKOHAHHS OKPEMOTro 3aBJIaHHA, TaK 1 HAa MaciuTadi MUKy yIpaBIiHHS
JOBIOCTPOKOBUMHM Iporpamamu. Llg 3agaua po3paxyHKy dacy € HEoOXiIHOIO 3a
BciMa BHJAMH pecypciB 3 METOI0 IUIaHYBaHHS BIiIHOBJEGHHS pECypciB Ta
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HeNMpUIyIIEeHHS BUHUKHEHHS KPU30BOi (aBapiiitHol) cuTyalii B mpomeci BUKOHAHHS
3aBJIaHHS Y€pe3 HECTATOK SKOT'OCh 13 BUIIB peCcypciB.

3a BiacyTHOCTI Kpu30BOi cHTyalii HeOe3nmeyHHH 00’ekT (QyHKIiOHYE 3a
MPOSKTHUMH TEXHOJIOTISIMH, JIe TIEPCOHAN 00’ €KTa BUKOHYE PIIlICHHS KEpPIBHUKA 3
MITATHOTO HA0Opy MOBHOBAXKEHB 3a MOCaI0l0. B yMOBax Kpu3u HasBHA BiJICYTHICTh
SKOTOCh pecypcy abo IeKiTbKOX BHAIB PecypciB, siki O J03BOJHIN TEPEBECTH
00’eKT B JOKpH30BHMH cTaH (¢yHKUioHyBaHHS. To0TO, HeOe3nmeuHWi 00 €KT
YIIPaBJIIHHS PO3TIIAJAETHCS BKE HE AK 00’€KT, M0 (YHKIIOHYE A BUKOHAHHS
MOCTABJICHOTO 3aBJIaHHsS 3 MEBHUMH NpOLEAypHUMHU IMKIaMu (puc. 1), a sk
CYKYIIHICTbh MIEBHHUX IMPOIEAYp 3 ONEpyBaHHS HAsSBHIUMH PECYpCaMH Yy OOMEKEHUH
nepioj; 4vacy, SKi HEOOXiJIHO BHKOHATH [UIs BUIPABJICHHS CUTYyalii abo mms
eBaKyallil TepcoHaly i MoYaTKy Ipollecy JIKBiIaIlii HACTiAKIB aBapii, 10 MOXHA
MPEACTaBUTH y BUTIISI «JepeBa mofiiy» (puc. 2).

A B C
I T T T
| (T'w-Tw Ty Ty
e : . Do gt K.
i i i i
1 1 1 I
- .-b_ __ L 1 e __ 1 1
H v ) K I I
2, : (Tr—Tw) (Ta-T9)
| | ' '
-7 :__ . 1 1 1 R‘J r _’T-
1 (T =T ! ! (T~ T
I I I I
. . t t T
I= ! ! ! Ko e e
i BepxHa Mexa nepioay (I7-Tw T
Huxea Mexa mepiony (T~ Ind T~ T) th T

Pucynok 2 — «JlepeBo momiii» g aBapii Ha HeOe3IIeUHOMY 00’ €KTI
YH Y y

Ha puc. 2 3actocoBani HacTynHi Bu3HadeHHS: | — BuxigHa momis; A, B, C —
3aiTHHS CHUCTeM Oe3MeKH, BHKOHAHHS 3aXOMIB IIONO HENOMYIIEHHS PO3BUTKY

cutyaiii mepconanom; A, B, C _ BIIMOBH CHCTEM O€3MEKH, HEMOXKJIMBICTD
MEPCOHAIOM CAaMOCTIHHO BHKOHATH NPOLEIYpU 13 3yHNHHEHHS HEOEe3IeYHOro
nporiecy; Ki, Kz, K3, K4 — iHneBi mofii; to — MOMEHT oTpuMaHHS iHpopMarii mpo
BUHHMKHEHHS HeOe3NeyHol moii; t — MOMEHT 3aKiH4eHHS mpouenypu GopMyBaHHS
pillIeHHS 32 YMOBH, L0 TPUBATICTh wi€l mpoueaypu T ; t° — MOMEHT 3aBeplICHHS
nporeypu HopMyBaHHS PIllICHHS 3@ YMOBH, III0 TPUBAIICTH Ii€i mporeaypu 77,
trk — MOMeHT peadizawii pitenHs s K-cutyarii; th — MOMEHT 1o4aTKy GpopMyBaHHS
pimenHst s K-cuTyamii; tw — MOMEHT 3akiHUeHHS (pOpMyBaHHS pIIICHHS IS
k-cutyauii; 77 — MiHIMaJIbHO MOXKIIMBA JIOBXXKHHA Tepiony (OpMyBaHHS pillleHHS
IS 33/1aHOI MHOXKHMHHU CUTYaIliil; 7% — MaKCHMalbHO MOXKIIMBA JIOBXKHHA MEPIOAy
(dbopMyBaHHS pilIeHHS IJs 3aJlaHOI MHOXKHUHHU cuUTyalill; Tk — JOBXKHMHA Hepiony
BiJl MOMEHTY Mo4YaTKy (OpMYBaHHs PIlIeHHS 10 MOMEHTY HOro peamizawii Ajs
KOHKpeTHOI K-cutyamii; 7' — MakCHMalbHO MOXIMBA IS 337aHOI MHOXHHU
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CUTyalliii NOBXXMHA TEpiofy BiJ MOMEHTY MOYaTtKy (opMyBaHHS pIILIEHHS [0
MOMEHTY #oro peanizaiii, T06T0, 7w — MakcuMyM Tyx Ha MHOXXHHI CHUTYAIIill;
T m — MiHIMaJIBHO MOXKITUBA JUIS 33JIaHOI MHOXXHHY CUTYaIlill JOBXKHHA MEePioay Bif
MOMEHTY IOYaTKy (popMyBaHHs pillieHHS 0 MOMEHTY Horo peanisalii, TOOTO,
T m — miHiMyM Tyx Ha MHOXHWHI cuTyalliif; 7w — JOBXHHA MEPIOAY BiJl MOMEHTY
novaTky GpopMyBaHHs pilieHHs K-cuTyartii 10 MOMEHTY #ioro 3akiHueHHs [6].

OkpiM Toro, o0sacTh 1 BiAMOBia€ HECBOEYACHOCTI iHPOPMOBAHOCTI KEpiBHUKA
Hebe3neuHoro 00’ekTa 1 pO3BUTKY aBapiiiHOI CHTyallil B kKaTacTpodiuHy, obmacts 2
€ 001acTi0O pU3MKOBAaHOI CBOEYACHOCTI, a o0OmacTh 3 € o0nacTio rapaHTOBaHOI
CBO€YACHOCT1 1H(OpMOBaHOCTI, KONMM HasBHA iHGOpMAIisi TPo cTaH poOOTH B
MeKax periaMeHTy a0o aBapiiiHMX TMOfii, $Ki BHU3HAYCHI periamMeHToM,
THCTPYKIIISIMH Ta MpaBHJIaMH O€3MEKH SIK TUTIOBI.

BpaxoByroun Bce BUKIAJIeHE, MoJIeJb MOBEAIHKM TEPCOHATY 3 METOI0
HEIONYIICHHS aBapiHUX CUTYyallii Ha HeOe3rneyHoMy 00’ekTi 3a [7] Moxe OyTh
Mpe/CTaBJIeHa y BUTIIS/I KOMIUIEKCY MPOIIeAyp yrpaBiiHas (tadm. 1).

Tabnuis 1 — Komiuieke nporeayp yipasiiHHS IEPCOHATIOM 3 METOIO
HEIONYIICHHS aBapiiHUX CUTYyalliii Ha HeOe3reuHOMY 00’ €KTI

Ilopsinox [Mpouenypa ynpaBiiHHSI MaremaThuHe NpeacTaBICHHS
BUKOHAHHS
1 ITocTaHoBKa 3aBOaHHs
1.1. [TixroroBka i oprauisaris it (tr+to+...+ty) <At
1.2. Yac Ha BUKOHAHHS T = t+At
13. OnTuManbHUR pO3HOMIN wacy st | (ty+t,+...+t,) — opt

BHKOHAHHS 3TiHO 3 PErIaMEHTOM,
IHCTpYKIisIMH 1 3a0e3nedeHHsIM
HAJIeKHOI Oe3MeKH BUKOHAHHS

2. Amnani3 pecypcis
2.1 Mera BukopucTauss pecypcis (F); F =fxyz t+A41)
Pecypcu (X);

Pernmamenr, iHcTpyKItii, mpasuia (Y);
[loBHOBa)KEHHS I peaiizamii
3aBIaHus (2);

Yacosi oOMexeHHs (t+At)

2.2. Pe3ynbTaT BUKOHAHHS {F(x,,2t)}

3. Ouinka Oe3nexu 3 orisany HasBHocTi | X(t); Y(t); Z(t) — opt
BCIX pECypCiB TIPOTATOM BCHOTO
nepiony BUKOHAHHS 3aBAaHHSA

4, Peamizaris 3aBoanss:

4.1. — OTPUMaHHS PE3yJbTATY; F(x,y,z,)=F1+ Fo+... +Fi+...+F

4.2. — BUKOPHUCTaHHS PECYPCiB; FxtAx; yxAt; z44z; t+48) =
=k+ Rt HFi+ L+ F

4.3. — Oe3neka {F"(x,y,z,t)} - opt

5. Pesynbrar {F’(x,y,z,1)}

6. IndopmyBanns:

6.1. — TIPO peai3aliio 3aBAaHHs {F(xy,z,0) }={F " (x,y,2,t)}

6.2. — TIPO BUTPATH PECYpPCiB (X,y,z, t+48)'=(x,y,z, t+4t)""’

6.3. — mpo Oe3neKy {F’xy,z)} = {Fxyzt)} —
opt
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MorTHBalis mepcoHally € BHUpIIATGHUM (AaKTOpOM peanizalii mpouenyp
yIpaBIIiHHS, OCOOJMBO B KPH30BUX CHUTYalliiX, KOMUM HeMmae (opMali3oBaHUX
BapiaHTIB pilicHb. MOTHBAIliSI BBaXA€ThCSA [IOCTATHBHOIO, SKINO B pilllEHH]
KepiBHMKa Ha BUKOHAHHS [ii BU3HAYEHO: METY Ta OKpEMi 3aBJIaHHS 3a acIEeKTaMH
CKJIamHOl Ail, TWNM, BUAM Ta KUIBKICTH pPECypCiB, HEOOXIMHUX i pOOOTH,
TEXHOJIOT1I0 BUKOHAHHS 3aBJAaHHS, PErjaMeHT, MpaBuia Oe3MeYHOro BUKOHAHHS
MOCTABJICHOTO 3aBJIAHHS.

TakuMm 4uHOM, JJIs1 TIOOYIOBH MOJIENi MOBEIIHKU TIEPCOHATY 3aJJIs YCIIIIHOTO
BUKOHAHHSl 3aBJIaHHA 3 JOTPUMAaHHSIM BHMOT 10 3a0e3ledeHHs Oe3leKku Ha
Hebe3neuHoMy 00°€KTi, KEpIBHUK TTOBUHEH YiTKO BU3HAUUTH:

— mery F = f(X,y,z, t + At) 3 1l eramamu peasizamii (aJropuT™M BHKOHAHHS
sapmanns) F(x,y,z) = F1+ Fo+.. .+ Fi+.. .+ Fy;

— KUIBKICTB 1 CTPYKTYpY PecypciB, 110 HEOOXiHI AJIs YCHINIHOrO i Oe3MeYHOro
BUKOHAHHS 3aBIaHHS (X = X1+ Xot...+ Xj +...+ Xi);

— KBajiikaIito, IOCBIJ Ta IMOBHOBAKEHHsS KOXXHOI OCOOHM, IO NpHUHMaTHME
y4acTh y BUKOHAHHI 3aBIaHHs (z = Z1+ Zo+...+ Zi+...+ Z);

— HOPMH perjiiaMeHTy, TpaBHJia 1 IHCTPYKIlii 32 SIKHMH BUKOHYBAaTUMETHCSI
3aBJIaHHsI, 3 AKIICHTYBAHHSAM Ha Oe3meKy BUKOHAHHS (Y = y1+ y2 +...+ yi+...+ yk);

— OOMeXeHHs y Yaci BUKOHAHHS 3aBJIaHHS 3 BpaXyBaHHIM JIOTPUMAHHSI TPABHIT
Oesmeku (t + At).

Crmig 3a3HaYUTH, IO TEPETiYcHI YMHHUKA € HEOOXITHUMH HE JIUINE s
peaiizaiii 3aBaHb 32 YMOB IITaTHOrO (h)YHKIIIOHYBaHHS CHCTEMH, a i IS POOOTH
3a yMOB Kpm3oBoro ymopamiiHHA [8]. Kpum3oBe ymOpaBmiHHS ~eKCTPEHOIO
peopraHizaiielo pecypciB 3aifO€ThCSI 3 METOI JIKBIAaIii Kpu3m. Y IbOMY
BHUNAAKY 3MIHIOIOTBCS aKIICHTH BUKOPHCTAaHHS pPECypCiB — BiJl BHKOHAHHS
BHPOOHMYOTO 3aBIAHHA IO MOBEPHEHHsS 00 €KTa YIPaBIIHHS OO IITaTHUX YMOB
poboTH.

BucnoBku

[lpencraBnena Monenb YHOPaBIiHHSA TEPCOHAIOM 3 METOK HEJOMYIIEHHS
aBapifHUX CHUTyallii Ha WIANPHUEMCTBI, IO TPAIIOE 3 TPHUTIEM, € 0a30BOIO.
[lepconain y miif MozeNi BICTYIIA€ HE JIMIIE K OCHOBHU BUKOHABENH POOIT, a i K
YMHHUK CTBOPEHHS aBapiiHOi cuTyamii. 3a yMOB, SKIIO BHUPOOHWYE 3aBIaHHS
rocTaBlieHe 0e3 YiTKO BU3HAYEHOI METH, BHMOT O KBamiikarlii BUKOHABIIB, 3
HEJOTPUMAHHSIM PErJIaMEeHTHHX TpOLEIyp, HOpPM 1 TpaBwi Oe3leku 3
ypaxyBaHHAM Iepiofy Yacy Ha BHKOHAHHS 3aBJaHHS, MEPCOHAN IiAIPUEMCTBA
MO’K€ BHCTYITHTH OITOCEPEIKOBAHO IIPHYMHOIO 3a0pyIHEHHS TEPUTOPIi.

3 po3paxyHKiB, MOB’S3aHMX 3 MOXJIMBUM BIUIMBOM aBapii Ha IIEpPCOHAN
HIIIPUEMCTB, 10 HPALIOIOTh 3 TPUTIEM, a caMe 3 MOMKJIMBUX HA/IXO/DKEHb TPUTIIO
B OpraHi3M 4Yepe3 OpraHM AWXaHHS B Pe3yibTaTi po3repMeTu3allii amapary, o
MICTUTh MaKCUMAaIIbHY KUTBKICTh TPUTIIO, IPOTITOM Tepiofy 4dacy y 2,5 ¢ i Woro
BUKHJIY 4epe3 TpyOy po3CiroBaHHS, BUAHO, LIO 1€ HAIXOIKECHHS HE MEpEeBUILUTDH
1,2:10° n0mycTUMOro piBHSL PiYHOrO HAJXOMKEHHS TPUTIIO B OpPraHi3M depes
OpraHyl IuxaHHs. Y pasi, SKIIO MepCOHa HEAOCTaTHRO YiTKO PO3YyMi€ 3aBIaHH Ta
HEBMOTHBOBAaHMH [JO BHUKOHAHHS HOpPM O€3MeKH, LEe MOXE MPU3BECTH 0
HAKOMWYEHHS HeOe3NMeuHUX PATIOHYKIIAIB y MJOBKULIL. 3  ypaxyBaHHIM
0coOMBOCTEH TPUTIID, 30KpeMa — peakiii i30TOmHOro OOMIHY 3 BOJOK Ta
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pociuHamHu, BinOyZeTbCcS TMOCTYIOBA Mirpallis TPUTIIO Ha 3HAYHY BiACTaHb Bif
MICIISl BUKUTY 1 HAKOTTMYCHHS.

[Ipencrasiena Monens ornepariii MPOLETYPHOro LUKy Ta KOMILIEKC IMPOLEAYp
YIPaBIiHHS TEPCOHAIOM 3 METOK HEOMYLIeHHs aBapiiHUX CHTyalid Ha
HeOe3neuHoMy 00’€KTi MOXYTh OyTH peati3oBaHi Yy BHUIVISII KOMIT IOTEPHOI
OporpaMy, WO JO3BOJHUTH ABTOMATH3YBaTH TMPOLEC PO3POOKH BUPOOHHUOTO
3aBJIaHHA 3 MOJCTIOBAHHAM MOXIIMBUX HACIHIAKIB y pa3i HEIOTPUMaHHS BUMOT
periaMeHTy, HOPM 1 mpaBuil OE3MeKH, HEAOCTATHOCTI PI3HUX BHIIB PeCypciB Ha
JeTKOMY 4aCOBOMY MPOMIKKY.
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YK 330.34
M.A. KBUK, I'.I'. IET'EJIMK, JLII. JOBYJISAK

BUKOPUCTAHHA METOAY NOCJIJAOBHUX ITOCTYIIOK
JJIs1 PO3B’SA3YBAHHSA 3AJAYI NIABULIEHHSA
PEHTABEJIBHOCTI BUPOBHULITBA MAJIOI'O HNIAIIPUEMCTBA

i Anomayin.  3anpononosano  UKOpUCMAHHA — MeMOOy — NOCHOOBHUX
i nocmynox Ona pos3g’a3yéamHs 3a0adi  NIOGUWEHHS  PEeHMAbeNbHOCMI
i eupobnuymea. Haeooumvcs aneopumm po3e ‘sa3y6anis 3a0a4i 6 3a2ajibHoMy
i 6UNAOKY i 11020 UKOPUCMAHHSA Ol PO36 A3AHHS KOHKPEMHO20 NPUKIAOY.
Knrouosi cnosa: onmumizayiiina mooenv, mMemoo nocaio06HUX NOCMYNOK,
i mane nionpuemcmeo.

Beryn

Hnst OyIb-SKOrO MiANPHEMCTBA, 30KpeMa Malloro, CTBOPEHHS pailioHaIbHOT
CTPYKTYPH YIPABIIHHSA € CKJIAJHUM 3aBJaHHSM, OCKUIbKA YIPABIIHHSI MMOBHHHO
3MIMCHIOBATUCS 3 ypaxyBaHHSM [PaBOBHUX, OpraHi3alidiHUX, EKOHOMIYHUX,
€KOJIOT1YHHX, COIIaIbHUX, IICUXOJIOTIYHNX, HAYKOBUX, TEXHIYHUX, TEXHOJOTIIHUX
(haxTopiB TOIIO. 3aBAaHHS BUOOPY HAWKpAITUX PIlIeHb, 3a3BUYAM, 3IHCHIOBAIIOCS
3a JIOIMOMOI'OK0 €MHOI YHCIOBOT (PYHKINT — KpUTEPito onTuMajibHOCTI. Kpammm e
pimeHHs, mo 3a0e3nedye MakcuMyM (a0o MIHIMyM) 00OpaHOTO KpHUTEpilo.
VY OUIBIIOCTI BHNAIKIB SKICTh PIIICHb XapaKTEPU3YEThCS HE OJHUM, a OaraThbMma
HETIOPIBHSUTBHUMHU ~ KpHUTEpisiMH. ToMy  JOBOZUTHCS TIPUAMATH  PIlICHHS,
TPYHTYIOUHCh HE Ha OJHOMY, a Ha 0aratbox KpuTepisx. /s mporo KepiBHUKOBI
HEOOXiTHO OMaHyBaTH 3arajJbHOTEOPETHYHI 1 3arallbHOMETOMOJIOTIYHI MMHATaHHS
aHaNi3y CHUTYaIliil Ta CaMOCTIHHOrO MPUUHATTS pimeHb. JlocTaTHO eeKTUBHUM
3ac000M KOMITAKTHOTO, CTPYKTYPOBAHOTO 1 HAOYHOTO BiOOpa’keHHS CUTYyaIlil 4u
MpoOJIeMH, IO MOCTIIKYETHCS, € MPOHUKHEHHS MaTeMaTHYHUX PO3PaxyHKIB B
eKOHOMIYHI Hayku. Pe3ynbraTi, OTpHMaHi BHACTIIOK PO3B’S3aHHS MAaTeMaTHIHOL
3amavi, AaayTh 3MOTY BHPOOUTH ONTHMAalbHI PEKOMEH[AIlii CTOCOBHO THX YU
X i [1].

1. AHami3 ocTaHHIX AOCTiIZKeHb Ta MyOriKanii

MaremaTH4Hi MiAXOAW 10 €KOHOMIKO-MaTeMaTHYHOIO MOJENIOBAHHS MiATPUMKH
NPUAHSTTSA pillleHh B YIOPaBIiHHI MaldWM MJIPUEMCTBOM (POPMYIOTBCS TIiA
BIUIMBOM HAYKOBUX Mpalb BITYM3HAHUX 1 3apyODKHHX YYEHHUX, Ceped SKUX
B. Bitniacekuii, B. BoBk, B. €neiiko, O. IlickynoBa, JI. CepreeBa, B. CutHuk,
I'. Herenuxk [2] Toro.

Ocob6nuBOi yBaru 3aciIyroByIOTh IHTAHHSA 3aCTOCYBAaHHS 1 HOTITHOJIEHOTrO
JOCTIDKEHHST ONTHMI3AIlIMHUX METOMIB Ta MoJeNeld s BUPIMIEHHS IIUIOro
KOMIUJIEKCY 3ajad YOpPaBIiHHS IUUIBHICTIO Majioro MiANpPHEMCTBA. 30KpeMa, 3
OrfsiAy Ha Te, MmO (DiHAHCH, YCTATKyBaHHS, CUPOBHHY W poOOYYy CHIy MOXKHA
YABHUTH PECypcamMu, TO 3HaYHY KUIBbKICTh 3a7]a4 B €KOHOMILI MOXKHA PO3IIIAATH SIK
3a1a4i BUpOOHUYOro IJIaHyBaHHS. 3a3HA4YMMO, 10 e()eKTUBHE YNpPaBIiHHA yciMa
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MOXJIMBUMH pECypcaMi, a TaKOXK palioHajJbHEe BUKOPHCTAHHS BHUTPAT JO3BOJIUTH
MiAPUEMCTBY OfiepKaTh OaXaHWH piBEeHb MPUOYTKOBOCTI.

Meror JaHoOro AOCHIIKEHHS € BUKOPUCTAHHS METOAY MOCTITOBHUX MOCTYIIOK
JUIS PO3B’SI3yBaHHS 3aJlavi IIJBUIICHHS pPEHTAOCIbHOCTI BHUPOOHMIITBA MAajoro
MiAPHEMCTBA.

2. BukJjaa oCHOBHOTO MaTepiany M0CJTiTKeHHs

OCHOBHOIO 3aJavel0 MiANPHUEMCTBA-BUPOOHUKA € pallioHaJbHE IUIAHYBaHHS
BUITYCKY TPOJIYKIIii 3apajii OTPUMaHHS MaKCHUMAaJIbHOTO MPUOYTKY. 3 OISy Ha
e, HaMH 3alpolOHOBAHO JBOKPHTEpIIbHY ONTUMI3AIliifHy MOJIENb, SKa Ja€
3MOTY CKJIACTH IUIaH BHUIYCKY MPOAYKIIl TakMM YHHOM, IO0 MaKCHMalbHO
BUKOPUCTATH HAasBHI pecypcH 1 B TOH e uac 3a0e3neuuTH MaKCHMallbHUH
npuOYTOK 1 OJHOYACHMH BWIYCK MPOAYKIIi 3 MiHIMadbHUMHU 3aTpataMu. Jlis
pO3B’sI3aHHS  1i€i 3a7adi 3 JABOMAa LUIOBUMH (DYHKIIIMHA 1 JIHIHHUMH
OOMEXEHHSIMH 3aCTOCOBAHO 1JIeF0 METOAY TOCIIIOBHUX TOCTYIIOK, SIKa TOJISTAE Y
BiJIIIYKaHHI KOMITPOMICHOTO PO3B’SI3Ky, SIKMi 3a0e3rnedye TMEeBHUH NpHOYTOK 3
HEBEITMKUMH 3aTPATaAMH.

Jnst BUpOOHUIITBA MPOAYKIii (TOBapiB) BHUKOPUCTOBYIOThCS Pi3HI pecypcH
(cupoBHMHA, 3HAPSI, TIpallst TOIIO). BioMo, CKIIbKH OJMHHIIL KOXKHOTO Pecypcy
BUKOPHUCTOBYETHCS IS BUPOOHUIITBA OAMHHMII KOXKHOT MPOAYKIIii, 3amac KOKXHOTO
pecypcy, 3aTpatd (B Tpolllax) Ha BHTOTOBJICHHS OJMHUIN KOXKHOI MPOMYKINI, a
TaKoXX MPUOYTOK BiA peajizamii OMWHUIN KOKHOI MPOIYKIlii. 3amada IOJsATacE B
TaKOMYy CKJIaJaHHI TUTaHy BUPOOHHUIITBA MPOAYKIIii, 3a SKOTO MPH BUKOPUCTAHHI
HasiBHUX PECYPCIB PEHTA0CIbHICTh BUPOOHHUIITBA OyJia O HAHOLIBIIO.

Jlns1 ckimamaHHS MaTeMaTHYHOI MOJEITI 3a/1adi BBEAEMO TaKi O3HAYEHHS:

R — penTabenbHicTh BUPOOHHIITBA;

M — KUTBKICTh pecypciB, M0 BUKOPUCTOBYIOTHCS Y BUPOOHUIITBI;

N — KUTBKICTH BHIIB Pi3HOI MPOAYKIIii, SIKYy MOYXHA BUTOTOBJISTH 3 HasBHHX
pecypcis;

& — KUTBKICTh  OMHHMIIb I-TO pPecypcy, IO BHKOPUCTOBYETBCS  JUIS
BUPOOHHMIITBA OJUHHMIII -1 IPOTYKILii;

b, — KiIBbKICTH OMMHULB i-TO PECypCy, IO MOXKHA BUKOPHCTATH Y BUPOOHUIITBI

TIPOIYKLLi;
P; — mpubyTOK Bix peaizanii OMMHALI j-i IPOTYKILiT;
C; —3aTpaTu Ha BUTOTOBJICHHS OJMHHUIIL J-1 MPOYKILi;

X i~ KUIBKICTh OJWHHIB J-1 TIPOAYKIIll, IO IJIAHYETHCSI BUIOTOBUTH (I_HyKaHl

BEITUIMHH ).
Toni MaTemaTHYHa MOJIEIh 3a/1a4i MATUME BUTIIS:

R=1"" 5 max (1)

3a YMOB
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Zaijxj <b, 1=12..,m; (2)
=L
x;20, j=12..,n. 3)
Mogens (1)—(3) ekBiBasieHTHA TaKiii ABOKpUTEPiadbHIA MOJENi:
n
P=> p;x; > max, 4)
j=1
n -
C:;ijj — min (5)
j=
3a yMOB
D ax; <b, i=12..,m, (6)
j=L
x;20, j=12..,n. @)

3po3ymilo, 1O OJHOYACHO 3a0e3MEeYUTH MaKCHMAaJbHUH TPUOYTOK i
MiHIMaJIbHI 3aTPaTH y BUPOOHHIITBI HEMOXKIIMBO. TOMY JIJIsl pO3B’SI3yBaHHs 3a/1a4i
BHKOPHCTAEMO 1JI€F0 METOMYy IOCHIJOBHMX MOCTYNMOK [l], BigmyKyrouu
KOMITPOMICHHH PO3B’SI30K, KWW 3a0e3redye IMeBHUH NMpUOYTOK 3 HEBEIWKUMHU
3aTpaTaMH.

[ToznaunMo depe3 M MHOXKHHY TOITyCTUMHUX Po3B’s3KiB 3amadi (4)—(7), ToOTO

MHOXHHY Todok X = (X1 D G Xn), 110 3a70BOBHSIOTE yMoBaM (6)—(7). Tomi

aITOPUTM METOAY TIIOCTIIOBHMX IIOCTYIIOK IS po3B’s3yBaHHs 3amadi (4)—(7)
MOJISITA€ B HACTYITHOMY.
Criogatky po3B’sI3y€EMO OTHOKPHUTEPiaIbHY MOJIENb

n
P=> p;x; - max 8)
j=1
3a YMOBH
X eM. 9)
Hexait X 1= (Xl(l), Xél) yeeny Xr(]l) ) — ONTUMAIEHUHA PO3B’s130K 1iei mogemni. Tomi

obuncmoemo npudyrok P(X,) 1 3aTpatn C(X,). Sxwo 3aTpati 3a10BOBHAIOTH
BUPOOHHUKA, TO X, NPHAMAECTLCA 33 KOMIIPOMICHUM po3B’a30k mozeni (4)—(7). B
IPOTHIIEKHOMY BHIIAJKy BUPOOHMK Bu3Hauae Benmuundy noctynku AP, na siky

BiH MOXE MOrOAUTUCH 3 METOI0 3MEHILIEHHS 3aTpaT, 1 BHU3HA4a€ ~yTOYHEHY
JIOIYCTHMY MHOXHUHY po3B’si3kiB M, ne

n n (1)
j=1 j=1
[Ticns uporo po3B’s13yeMo MOJENb
n -
C=j2=1cjxj — min (12)
32 YMOBHU
X eM,. (12)
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Hexait X, = (Xl(z), Xéz),..., Xr(12)) — PO3B’A30K L€l MoJieNi, Toai 00UUCITIOEMO

C(X,) . Slxmo 3arpatu C(X,) 3a10BONbHSIOTE BUPOOHUKA, TO X, IPUAMAETHCS

3a KOMIIPOMiCHUH po3B’s130k mozeni (4)—(7). B mpotune:xHoMy BUTIaIKy BUPOOHUK
BM3HAYac BEJIMYMHY HACTYNHOI MOCTynkM AP,, Ha SKy BiH MOX€ HOIOJMTHCH 3

9.

METOI0 3MEHIICHHS 3aTpar, 1 BH3HAaYa€ ~yTOYHEHY' JOMYCTUMY MHOXHHY

pose’sskie M, , ne

n n (2)
MZ:{XeM _zlpjsz_zlpjxj —APZ}. (13)
j= i=
[Ticnst 1bOTo PO3B’SI3yEMO MOJIEND
n -
C:jZ:lcjxj — min (14)
3a yMOBH
XeM,. (15)

[Iportec po3B’s3yBaHHSA OJHOKPHUTEPIAIBHUX 3a/1a4 MPOAOBKYETHCS JOTH, TOKH
3HalIeHU KOMIIPOMICHUH PO3B’ 30K He OyJie 3a/I0BOIbHATH BUPOOHHKA.

OueBuHO, 3aj7ada MaTHME pO3B’SI30K y BHIIAJKY, KOJU 13 3MEHIICHHSIM
MpUOYTKY 3MEHIIYIOTHCS 3aTPAaTH Ha BUTOTOBJIEHHS MPOTYKIIii.

Jus  po3B’si3aHHSA ~ ONHOKpUTEpIaJbHUX  33/]ad  MOXXHA  BHKOPHCTATH
CUMITIEKCHUH MeTox [3].

3. IIpuxnang peamizamii

Kiientnn roTenmpHO-pecTopanHoro 06i3Hecy 3amMoBWiIM y BupoOHHKa T30B
«/lmBOCBITY XanaTh xXiHo4l ABOX BuAIB (mpomykuio Nel (X;) Ta mpomyxmiro Ne2

(X,)). Jlns BUTOTOBIIEHHS XaJaTiB BHKOPUCTOBYIOTBCS PECYPCH: BEIIOp (CHpoBUHA 1)

Ta MWOBK (cHpoBMHA 2). Bimomo, ckimbkm omuHHIB (y M?) KOXKHOTO pecypcy
BUKOPHUCTOBYETHCSI JUII BHUTOTOBJICHHS OAWHHI TPOAYKIil KOXHOTO BHUJY,
MpUOYTOK Bifl MPOJAXXy OAWHUII MPOAYKIlii KOXKHOTO BUAY (y TPH) Ta 3aTpaTH Ha
BHUTOTOBIIEHHSI OJMHMWII TPOAYKIii koxHoro Bumay (y TpH). JaHi HaBemeHi y
tabn. 1. IlimnpueMcTBY HEOOXiNHO CKIACTH IUIAH BHPOOHUIITBA TPOAYKINi, 3a
SIKOT'O TIPY BUKOPHCTaHHI HassBHUX PECYpPCIiB PeHTaOeIbHICTh BUPOOHMIITBA Oyna O
HaHOUTBIION (320€31MeTyEThCSI MAKCHMANFHUI MPHOYTOK Ta MiHIMaJIbHI BUTPATH).

Taomuus 1 — Bxinai madi 1o 3agaui

Bunu cupoBrnHH HponyKuifJP\j'gﬂfI p OHYKllllIIJIOﬂyKui;I N2 3anac CHpOBHHH
CupoBuHa 1 2 4 16
CupoBuHa 2 4 3 24

[Tpubyrox 3 3
3arpatu 3 2

Jxepeno: moGyqoBaHO aBTOPOM
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MOI{GJ‘IL 3a)laqi MAaTHUMC BUITIAO:
P =3x, +3x, = max,
C =3x, +2%, — min,
3a YMOB
2%, +4Xx, <16,
{4xl +3x, <24,
X, 20, X, >0.

Po3B'sbkemMo 3a7a4y METOIOM IMOCIIZOBHUX MOCTYMOK. CIOYaTKy 3HaXOIUMO
PO3B'SI30K OJTHOKPUTEPIaIbHOI 3a1aul

P =3x, +3x, = max
3a YMOB
2%, +4x, <16,
4x, +3X, < 24,
X =0, X, =0.
Ha pwc.1 BimkmageHa MHOXKWHA —JONMYCTHMHX — PO3B'S3KIB  3a7adi
(3amTpUXoBaHa 00JIACTh) i BEKTOP N1(3,3).

-

—
[m]
1

ui]

Ax, +E5x, = 249

/ 2x, +dx, =16

Pucynok 1 — MHOXXHHA JJOITyCTUMHUX PO3B’S3KIiB

Jlxepeno: mo0ynoBaHO aBTOPOM

I3 puc. 1 6aunmo, mo max P =19,2 i mocsraerbes B ToUIl A(4,8;1,6). [pu
mpoMy B Toumi A 3arpatu C=17,6. Ilpumyctumo, 1m0 pO3B'SI30K

X, =48, X, =1,6 Hac ue 3agoBonbHse. 3pobumo moctynky AP, =4,2 3 Meroro
3MEHILIEHHs 3aTpar. [licis 1boro po3B's3yeMo 3aiady (JOZATKOBE OOMEKCHHS
3%, +3X, 219,2—-4,2 abo X, +X, =5)

C =3x,+2x, —> min,
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3a YMOB
2%, +4x, <16,
4x, +3Xx, <24,
X, +X, =5,
X =0, x, >0.

Ha puc. 2 BigxiageHa MHOKMHA JOMMYCTUMHUX PO3B'SI3KIB OJlep KaHOl 3a1adi
(3amrpuxoBana obnacts) i Bektop N, (3,2).

XL T
10+
E_
E_
] X+ x, =5
L
. =
= AT A
D T T T T T T T T T T T T T T T T T T T T T T T T T
2 < =] = 1 2

Pucynok 2 — MHOXWHA AOMYCTUMUX PO3B’S3KIB

JIxepeno: moOyn0BaHO aBTOPOM

I3 puc. 2 6aunmo, mo min C =12 i gocsraersest B TOULI B(2;3). [pu mpoMy
B Toumi B npubytok P =15.

OTxe, 3MEHIMBIIY MPUOYTOK Ha 4,2 OAWHUIN, 3aTpPaTH 3MEHIIATHCA Ha 5,0
OIMHHLB. BBakaemo, mo poss's3ok X, = 2, X, =3 Hac 3a10BONBHIE.

Takum 9UHOM, MIANPUEMCTBY JUIS OJJHOYACHOTO JOCATHEHHS MAaKCHMAJIBHOTO
npuOyTKy BHUITYCKY NPOAYKIii 3 MiHIMAIBPHAMH BHTpPAaTaMd JIOIUIBEHO
BHUTOTOBUTH JBi ofuHHUIII TTpoayKIlii Nel i Tpu oguHMI ipoxykiii No2.

P.S. Sxuo 3pobutn me oany noctynky AP, =1 i po3s's3atu 3agauy

C =3x, +2x, —> min,
3a YMOB
2%, +4x, <16,

4x, +3%, < 24,
3x, +3x, 214,
X =0, x, 20,
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TO OTPMMAEMO PO3B'A30K X, = %, X, = % [Tpu upomy C = 10% , P=14.

SKIO pO3TASHYTH 3ajauyy 3 KUIBKICTIO 3MIHHMX OUTBIIOI 3a JIBi, TO JJIs
PO3B'sI3yBaHHs 33734 TpeOa BUKOPUCTOBYBATH CUMILJICKCHHI METO/I,

BucHosku

Briepiie mpomoHyeTbCss BUKOPUCTAHHS METOAY MOCHIJOBHUX IOCTYNOK JUIs
PO3B’sI3yBaHHA 3a/1a4i ITiBUILEHHS PEHTA0EIbHOCTI BUPOOHHUIITBA. 3a KpUTEpii
OITUMAJIBHOCTI MPUHHATO MaKCUMaJIbHUN MPUOYTOK BiJ| peaizailii mpoayKIii Ta
MiHIMaJbHI 3aTpaTH Ha BUPOOHUITBO TpoAyKuii. HaBomutbes anroputm
pO3B’si3yBaHHA 3ajadyl B 3arallbHOMY BHUIAJKy 1 HOro BUKOPHCTaHHS st
PO3B’si3aHHS KOHKPETHOTO MPHUKIIATY.
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AHAJII3, OIIHKA TA ITPOI'HO3YBAHHA
B EKOHOMIII

YK 004.942
A.B. CTE®@AHUIINH, K.I'. POMAHYYK

KIJIBKICHA OIITHKA PU3UKIB 35U TKIB BIJI ABAPII
HA TIOTEHIIMHO HEBE3IMEYHNUX OB ’€EKTAX

Anomauin. Poszensanymo 3adauy KinbKicHOI OYiHKU PU3UKIE 30UMKIE 6i0
asapiii.  Ha NOMEHYIUHO Hebe3neyHux o00’'ckmax 3  8pPAXYSaHHAM
MOJCIUBOCE  PO3BUMKY — asapili  3a pisHuUMU  cyenapiamu. 3adaua
BUPIULYEMbCS. 68  PAMKAX — CYEHAPHO2O NiOX00y 3 BUKOPUCHAHHAM
batieciBcbKo20 nepemeopeHHst IMOGIpHOCHel A8apiiHuX NOOIL.

Knwuosi cnosa: asapis, 6atieciécoke nepemeopents UMogipHocmell,
MOOENbHULl  CYeHapil, NnoeHa 2pyna Rnooil, NOMeHYIIHO Hebe3neuHul
00°€km, puzuk 30UmKie, cyeHapHuil NioXio.

Beryn

Binpmricts 3 00’€KTiB KpUTHYHOI iHPpAaCTPyKTypH YKpaiHd, sKi B 3HAYHIA Mipi
BH3HAYAIOTh CTaH 1 TIEPCIEeKTHBH il COIIaTbHO-€KOHOMIYHOTO PO3BUTKY,
BimHOCATBCSA A0 TOTeHMiHO Hebesmeunnx 00’ektiB (ITHO). Ile mam3Buuaiino
BapTICHI, BIATOBiZAaNbHI Ta CKJIATHI 32 CHCTEMHOI0 OpraHi3alli€r0 iHXEHEpHi
00’€KTH, SIKI BUKOPHUCTOBYIOTHCS B DPI3HUX Taldy3sxX HApPOJHOTO TOCIIOAapCTBA,
30KpeMa B EHEpPreTulli, KOMYHAJIbHOMY 1 TEXHIYHOMY BOJOMOCTAa4aHHI,
TpaHcropTi. Hampukiaz, BaXKo MEPEOIiHUTH PONb TiIpO- 1 TiAPOaKyMYyIIOKUNX
enekrpoctanniii (I'EC, 'AEC) B 3a0e3rnedeHHi eHepreTHyHOi HE3aleKHOCTI
VYkpaiHu, 3BakalouM Ha HasBHUH Je(QiOUT EHEpreTHUYHUX pecypciB B KpaiHi
3arajioM 1 MaHeBpEeHHUX 30KpeMma. B 00’enHaHili eHepreTnyHiid cuctemi YKpaiHu
I'EC i 'AEC na [uinpi i JHiCTpi € NpakTUYHO €IMHHUM aBapiiiHUM pPE3epBOM,
SIKUI 3a0e3meduye elekTpoeHepreTnyHy Oesneky nepxkasu [1]. BogHowyac HamipHi
rizpocniopyu B ix ckinani — ne [THO, aBapii Ha SIKUX MOXYTb 3aTpOXKyBaTH KUTTIO
i 3I0OPOB’I0 IIOJIEH, TPUHOCUTH MacITaOHI €KOJOTiYHI BTpaTH Ta €KOHOMIiuHIi
30uTKH [2].

BpaxoByroun 3nHaunuii aBapiiinuii mortenuian ['EC 1 T'AEC, aromHux i
teruioBux enektpocrannii  (AEC, TEC), XiMiYHMX WiANpHEMCTB, Ta30- i
Ha(TOroHiB TOLIO, MpoOJIeMaM iX eKOJIOriuyHoi, CoLialbHOI 1 EKOHOMIYHOT O€3MeKH,
aHanmi3y ¥ OLIHKM pPH3MKIB iX OymiBHMLITBA 1 eKCIUTyaTauii B yChOMY CBITi
NPUISIOT 3HaUHy yBary [2—7]. BigmoBiaHi gochimkeHHs BenyThes 1 B YKpaiHi, B
TOMY YHCHI 1 B paMKax PHU3HMK-OPIEHTOBAHOI'O HAIPAMKY y cdepi TeXHOreHHOI

© J.B. Credpanummn, K.I'. Pomanuyk, 2016
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Oesreku, Mo HaOyB OCOONMBOI MOMYJSIPHOCTI B OCTaHHIM Yac i 3HAWIIOB CBOE
BinoOpaxkeHHss B poborax B.B. beryna, A.b. Kauuncekoro, I'.B. JlucuueHko,
H.JI. [lankparoBoi, B poboTax iHImUX aBTOpiB [8—13] Ta B Hammx myOJiKamisax
[14-17]. BriM, TOJOBHOIO MPOOAEMOIO I[LOI'0 HAMPSAMKY JOCIIKEHb, SK MOKa3ye
aHaJi3 YHCICHHMX MyOJiKaliii Ha 3asiBJICHY TEMY, 3aJMIIAETHCI MpodeMa
a/IcKBaTHOI KINBKICHOT OIIIHKM pU3WKIB 30WTKIB BiJi TEXHOTCHHUX aBapiii Ha
inpuBinyansHux [THO, 3 BpaxyBaHHSIM 0cOONMHMBOCTEH X BUHUKHEHHS 1 Iepeoiry.

OCHOBHOIO METOIO IIi€1 CTATTi € MPe3eHTAIlis CLIEHAPHOT0 MiAXOAY A0 aHami3Yy i
OLIIHKKM PU3MKIB 30uTKIB Bin aBapid Ha [THO, skuii B moenHaHHi 3 Oail€eCiBCHKUM
MiXOJ0M JI0 TIEPEeTBOPEHHS HMOBIpHOCTEW aBapiiHMX TOAIA  JO3BOJISIE
(dhopmaizyBaTi 3aauy KUIbKICHOTO OIIIHIOBaHHS PU3UKIB 30MTKIB 3 BpaxyBaHHSIM
MOXIIMBOCTI BHHUKHEHHSI TEXHOT'€HHOI aBapii 3 JOBUTbHUX MPHYUH Ta 1 PO3BUTKY
3a pi3HUMH crieHapisMu. HeoOXiqHICTh Takoro miaxoay 00yMOBIIOETBCS THM, IIIO,
SK TIOKa3y€e MPaKTHUKa, TEXHOTEHHI aBapii MalOTh CKIaJJHUN CUCTEMHHH Xapakrep i
MOXYTh BHHHKATH 1 PO3BUBATHCS 32 pi3HUMH crieHapismu [3, 14] HaBiTh y
BUIQJIKaX, KOJW BHCXiJHI NPUYMHK, OONAaJHAHHS, KOHCTPYKIIi W CHOpYIH,
pexumu excruryarariii [THO Tormo Oy cXoxxumu.

1. 3arajJbHa MoCTaAaHOBKA 3a1a4i

Cuenapiem A moximBoi aBapii A na ITHO HasBemo nesky ineamizoBany

aBapiiiHy IOMIIO-TIPHUITYIIICHHS, HECYMICHY 3 IHIMMMHA BH3HAYCHUMH BiIITOBITHUM
YMHOM B SIKOCTI MOJENBHHMX CIEHapiiB WMOBIpHOI aBapii A imeanmizoBaHUMHU
aBapifHUMHU TOMISIMH-TIPUITYIIICHHIMH, 0 (POPMYIOTH TIOBHY TPYITY TIOIIM:

P(A)=P(A | A)-P(A), (1)
> P(A)=P(A), Y P(AIA) =L(AIA)A(AI A )=@ii ki k=10, @)

> P(AIA)-P(A)

ne P(A) — noema (amocrepiopna) HMoBipHicTE peanizamii cuenapito A, 3a
ymoBu, mo asapis A BinOysaetbcs; P(A | A) - ymosma (GaifeciBebka)
iimoBipHicTs aBapii A 3a cuenapiem A;; P(A) — noBHa iiMOBIpHIiCTS BUHHKHEHHS
asapii A; P(A|A)- ymoBHa iimMoBipHicTh aBapii A 3a ymOBM peanizamii
cueHapito A .

[loBHU# (cymapHMii, y3aranbHEHMH 3a PI3HHMH CLEHapisMH) PHU3UK 30HMTKIB
R(D,A) Bin aBapii A 3 BpaxyBaHHAM pi3HHX cueHapiiB ii peanmizauii A € A,

I =1,n, BusHauatumemo sk [18]:
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R(D.A)= > P(A) D(A). @

ne P(A) - iimosipuicts peanmizauii cuenapito A, 3a ymoBu, mo asapis A

BinOyBaersest; D(A) — 36utok, sxmo asapis A BinOyBaeThes 3a cuenapiem A .

2. Ouinka iiMoBipHOCTI peanizanii MoaeIbHOTO cueHapilo aBapii

Hexait aBapis na [THO Moxe BUHUKHYTH 3 OyIb-SIKOi 3 MOMIIMBUX JIOBLTBHUX

momii-npuuna  E j € E, j=1m, i BigOyBatuMerbcs sK IOIifA-HACIIIOK Y

BurLgl oxriel 3 MmoximBux Gopm F €F, i =1n (Hanpuknazn, sk pyiHyBaHHSI

3aTBOpPYy Ha OETOHHIA BOJO3JIMBHIN rpedii, pyHHYyBaHHS 3eMIISIHOI TIpe0ii
BHACJIIJIOK TIEPEIIMBY BOJH uepe3 rpedidb, BUOYX, MOXKEkKa TOIIIO).

Vimosiprocti P(F,) mnopiit-macninkis F €F, i =1,n, ta iivosipuicts P(A)
aapii A Ha ITHO, B 3ajeXHOCTI Bij Oro CHCTEMHOI opraHi3ailii, 0COGIUBOCTEH
CHOPYJ 1 KOHCTPYKIIH, (YHKI[IOHyBaHHS OOJIaJHAHHS TOILIO, B 3arajlbHOMY
BUNAJIKYy SK CKJIAIHOI NPHUPOIHO-TEXHIYHOI CHCTEMH S, MOXKHA BH3HAYHTH 32
JIOTIOMOI'O0 BIJIOBIIHUX CTPYKTYpHUX (YHKIIH HamiiHOCTi (Oe3meku) [2, 4, 7,
14-17]:

Y(S|F):E—>F,i=Ln; ¥(S):E > A. (5)

OCKUTBKH UTSI KOXKHOTO 3 MOJECIBHHUX CIleHapiiB aBapii A,, i=1n, 3rigHo 3

ofHi€0 3 PyHIAMEHTAJIHHUX TeOpeM Teopii iMoBipHOCTEH [19], MoXxHa 3ammcaTH:
P(A[A)-P(A)=P(A|A)-P(A), (6)

T0, sKIO Bu3HaunTH ¥imMoBipHicTe P(A|A) sk «Bary» 30MTKy, MOB’S3aHOTO 3

peanizamiero Gpopmu asapii [, 3a iioro iimosiprictio P(F):
P(F)

ZP(F)

P(AIA)=F—"— 7

Ta npupisHsBuM B popmyinax (3) i (6) iimosipuicte P(A) no P(F), maemo

MMOBIpHicTB peaiizauii MozenbHOro cienapito A asapii A:
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P2(F)/ 2 P(F)
P(A)=— T P(A). ®
GG

i=1

[pu upomy BuKopucTanus iMoBipuicHoi mipu it P(A| A) 'y surmszi «sar» (7)

MOXHa BUMpaBAaTH THM, IO, MO-Tiepiie, Oyab-sKa HOpMaji3oBaHa CHCTEMa
HEHEraTHBHUX BEIMYMH ITIKOPSIEThCS akciomam Teopii #mMosipHocTel [20],
mo-jpyre, OUIbII HMOBIpHUM TMOMISIM B CHCTEMi JOBUTBHUX TOMIHA 3
MOPIBHIOBAHMMH HACJIiZIKaMU MOXKE HaJ[aBaTHCS OUIbIIIA Bara.

3. Ilpukaang KinbKicHOI OHiHKM pU3NKIB 30MTKIB B paMKax CIEeHAPHOIO
miaxomy

KinbkicHa orfiHka pu3uKiB 30uTKiB Bij aBapii Ha [THO 3xificHioBanacs 3a JaHUMH,
sIKi HaBeneHo B Ta0i. 1. Okpemi GpopMu aBapii po3riisganucs sk CyMiCHI He3aleKH1
momii. Koxwuiii 3 Buuminenux ¢opM aapii BiANOBiJaB MOJCIbHHUI ClieHApiH,
HECYMICHHUH 3 IHIIIMMH MOJCJILHUMH CLICHAPISIMH.

Tabmui 1 — YncenbHi XapaKTepUCTHKN PO3paxyHKOBUX (Gopm aBapii Ha [THO

Yucenpni ®opmu asapii F;

XapakTe-

PHUCTHKH F1 Fz F3 I:4 I:5 F6 I:7 F8 F9

MoBipHO-
cri moxi#t, | 0,01 | 5103 | 2.10° | 10® | 510*| 2:10* | 10* | 510° | 10°
pik?!

OuikyBaHi
36UTKH, 5 10 50 400 | 2500 | 11500 | 20000 | 25000 | 30000
MUITH IPH

PesynpraTti dncenbHUX poO3paxyHKIB pH3HMKIB 30MTKiB Bim aBapii Ha [IHO
HaBeneHo B Tabn. 2. IlopHa iimoBipmicts P(A) = 0,01875, pik ' BHHHKHEHHS

asapii ua [THO 3a pisanmu pospaxyrkosumu popmamu F;, 1 =19, Busnavanacs

3a GopMyIIor:
9
P(A) =1-T[l-P(F)], ©)
i=1

ne P(F,) — iimMoBipnicTs peanizawii i -i popmu aBapii na [THO.
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Tabnuis 2 — YucenbHi XapaKTEpUCTHKH MOACIBHUX ClieHapiiB aBapii Ha [THO

Cuenapii asapii A

=
E[—'
2 2
S &
=
ZEl Al A A|A|A]A|A]A]A
=Y
S
=
-
HH
o\
SPR= <t T bl b i i T
z A < o o o o o © o o
=TI — — — — — — & - I
22| 2 S N < ) ) = ) =
g g ™ 7} — %) s )
= F
o
o
|
= = o~ © o ~ o © o o 5
S o I~ ™ IS Lo pox © & 5 5
°“E&| o S S S 3 S S 3 S
g K o o o o © o o & <
=h-
2 5
A

IToBHuii (cymapHHUii) pu3WK 30WUTKIB 3a NI€B’SIThbMa MOJICIBHUMH CIICHAPIIMU
ckinaB 0,3884 mumH rpH Ha pik. CymMa WMOBIpHOCTEH MOHIEIBHUX CIIEHApPiiB MpH
usomy ckrmana P(A) = 0,01875, pik™, mo miaTBepaKye KOPEeKTHICTh PO3PaXyHKiB
arrocTepiopHUX MMOBIPHOCTEH peamizamii MOIEIRHUX CIleHapiiB aBapii K
HECYMICHUX IIOJIif, Ta PU3HKIB 30MTKIB — CYMapHOT0 Ta 33 KO)KHUM 3 MOJIEIbHUX
CIleHapiiB.

4. JleAiKi NpUHIHMNOBI y3arajaibHeHHS

3a pesymbTaTaMH YHCEIHHOTO MOJICIIOBAHHS CYMapHHX pPH3HUKIB 30WUTKIB Bij
aBapiif 3TigHO i3 3ampOIIOHOBAHWUM MimxoaoM Oyimu chopMynbOBaHI HACTYITHI
TBEPUKCHHS.

Teepoowcenns 1. SIxkmo xoda 6 omHa 3 N aBapiHHUX TOIH-HACHTIIKIB Fi eF,

i=1n, 3 skumu 0B’ s13yr0ThCs pizHi 30uTku D(A) B pesynmbrari aBapii A 3a

pi3HUMH ~ MOJEIBHMMH  CLEHApiiMH A, Mae  «BiZHOCHY  Bary»

P(F)

P(A| A) =———"— 30urky 3a WMOBIpHICTIO #Or0 BHHHKHCHHS BiIMiHHY Bis
2.P(F)
i1
P(F)

BiMIOBiMHUX «BimHOCHHX Bar» P(A[A)=—

> P(F)

30UTKIB 3a IHIIUMH
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cuenapismn s V F e Fk=1n, k#i, 1o npu P(F)>P(F) ma
D(A)<D(A) cymapuuii (ysaranshenuii) pusuk 36utkis R(D,A) 3a

cuenapisimu A €A, i =1,n, Gyxne:

n
R(D.A)< > P(F)-D(A). (10)

i1
Teepooicennss 2. Slkmo asapiiini noaii-sacminku F eF, | =H , 3 SKUMH
1108’ 13y10Thes pisHi 36utkn D(A) B pesynbrari aBapii 3a cuenapismu A, i = 1n,
€ onHaKoBO iimoBipanMy i ix iimoipuocti P(F)=P(F), i=1n, 1o cymapHuii
pmsuk 36utkiB R(D, A) 3a cuenapismu A €A, i =1,n, asapii 6yxe piBHUM

no6yTKy iimosiprocti P(F) na cymy 36utkis D(A):
R(D. A) = P(F)- Y D(A). (a1

Teepooicennss 3. Slkmo 3 pisaumu Qopmamu amapii F eF, i=1n, i
BinoBiHMMH iM crieHapisimu aBapii A, 1 =1,N, 0B s3yr0TbCS OHAKOBI 30HTKH

D(A)=D(A), i =1,n, To cymapHuit pusux 36utkis R(D, A) 3a F eF i =1n

i A, i= 1,n 6yxe piBHEM KOGYTKY TOBHOI iiMoBipHOCTI aBapii P(A) Ta 36uTKy
D(A):

R(D,A) = P(A)-D(A). (12)
BucHoBku

[IpranHHO-HACTIAKOB] BIAHOMIEHHS MiX TMOISIMH 1 CTAaHAMH, IO TPHU3BOIMIHA IO
aBapiit Ha [THO, gacTo BUABISAIOTHCS 3aHAATO CKIQJHUMHU, MO0 1X PO3TIAAATH K
CTaTHCTUYHI ()aKTH B CYKYIHOCTI TMOAIOHWX BHWITQJKOBHX TMOMIA 1 SIBUII Ta
aHaNi3yBaTH B paMKax OjHi€l Mopeni. BimmoBigHO OIiHKAa PU3HKIB MOXIIMBUX
aBapiit Ha [IHO motpebye anamnisy iHAMBIgyasli30BaHUX CLIEHAPIiB IX BUHUKHEHHS 1
PO3BUTKY y (opMi TMEBHUX JIOTIYHHX MOOYAOB Ta CyO €KTUBHUX MPHITYIIEHb.
CueHapHui miOXig 3 BUKOPHCTaHHSIM €BPHUCTUYHUX NPUHOMIB MPUYUHHO-
HACJTIJIKOBOTO aHaJi3y, METOJ[iB CUCTEMHO-CTPYKTYPHOTO i aOCTpaKTHO-JIOT1YHOTO
aHaJi3y N103BOJIA€ 3IIMCHUTH JEKOMIIO3MIIIO0 CKJIAAHOI 3ajadi MOJEIIOBaHHS Ta
KUIBKICHOT OLIIHKM pHU3MKiB 30MTKiB aBapiii Ha I[THO 3 BpaxyBaHHAM X cuCTeMHOI
opranizauii, ocoOMMBOCTeH cHopyA i KOHCTPYKLiH, OCHOB, oOnamHaHHs. llpu
LBOMY HECTPYKTypoBaHa a0 «cinabo CTPyKTypOBaHa» 3ajada OLIHKM PU3HKIB
aBapiiHux noxii Ha [IHO moxke OyTu 3BemeHa 10 KUIBKOX (32 KUIBKICTIO
FiMOTETHYHUX CIHEHapiiB) «OUIBII CTPYKTYpOBaHUX» 3aAady, IO MOXKYTh
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OMUCYBaTHCS MPOCTIIMMU MaTeMaTHYHAUMH MOJACISAMHU 3 MEHIIUM YHCIOM
BHU3HAYaJIbHUX (DaKTOpIB Ta MapameTpiB, A€ NPH OLIHLI HMOBIpHOCTEH pPi3HUX
aBapifHMX TONIA 1 CTaHiB, B 3aJGKHOCTI BiJl HAaIBHUX JaHUX, MOXYTh
BHUKOPUCTOBYBATHUCS Pi3HI MiAXOAN, METOJHM 1 MOZEII.
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B.W. KUCEJEB, C.K. IOJTYMHUEHKO, E.A. TEBKOBA,
A.A. BYJHUILIKHIA, C.3. CABUH

MPOBJIEMbI MOJIEJIMPOBAHUS TEHEBOM SdKOHOMUKH
HA ITPUMEPE HEJIETAJIBHOI'O OBOPOTA
INCUXOAKTHUBHBIX BEHIECTB

Aunnomayusn. Paccmompenvl nooxoodvl K C030aHUl0  0eCKpUNMUGHBIX
MoOenel  IKOHOMUKO-KPUMUHOTOSUYECKUX CUCMEM Ha npumepe cxem
He3aKoHHo20 0bopoma ncuxoakmuguvlx eewjecms. CucmemHvlll AHANU3
HAPKOIO2UYECKOU — cumyayuu  No380ul BbISIBUMb  COYUATBHO-
KPUMUHONIO2UYECKUe U IMHOHApKono2udeckue ocobennocmu Jlanbnezo
Bocmoxka Poccuu.

Kniouegvie cnosa: >K0OHOMUKO-KPUMUHONOSUYECKUE CUCMEMbl, 3A0ayu
Kraccugurayuu, meopemuxo-ueposoi no0xoo0, UHGOPMayuoHHble MOOeU,
0eCKpUNMUBHLILL  AHAAU3,  HENe2AbHblll  000pom,  NCUXOAKMUBHbLE
sewyecmad.

BBenenue

[Ipu TIpUHATHHN YIPABISIOMNX PEHIEHUH B CIOXKHBIX COIMATBHO-DPKOHOMHYECKUX
CHCTeMax TMPHUXOTUTCS pacCMaTpPUBATh pSANl Pa3HOPOJHBIX IPOTHBOPEUNBHIX
po0IeM, CBA3aHHBIX, B YaCTHOCTH, ¢ HH()OPMAITMOHHEIM 00eCIIEUCHHEM TIpoIecca
NPUHATUSA perieHUud. [IpuuruHbBl BOZHUKAIONIUX TPYJHOCTEN CBSI3aHBI HE TOJBKO C
T.H. «JEIIOBEUECKUM (hakTopoM» [55], HO W ¢ OOIBIIMM OOBEMOM HCXOIHBIX
COIMATBHO-TICUXOJIOTMYECKUX, IKOIOT0-3KOHOMHYECKAX M WHBIX CTaTHCTHIECKUX
MaTepuasoB, WX CIOXHON U IJI0X0 (opMann3yeMol CTPYKTYpOW; 3HAUUTEIbHBIM
W3MEHEHHeM B Tporecce (QYHKIIMOHUPOBAaHUS HaOopa MapaMeTpoB MOJIENH,
WCIONB3yeMOTO0 B KAadeCTBE WCXOMHBIX MAaHHBIX TPH MPHHATAN PEIIeHHH;
CYIIECTBEHHBIMH BapHAIMSIMA CTPYKTYpPBl HCXOAHBIX [AHHBIX B IIpoIecce
pemenusi 3amad. llpm »TOM HeoOXomuMmo pemaTh 3a7add  WHQPOPMAIIMOHHON
COBMECTUMOCTH, CBS3aHHBIE C WH()OPMAIUOHHBIM O00O0OIIEHHEM peaNbHBIX
aHAM3UPYEMBIX TAPAMETPOB M TAPAMETPOB MOJIENH, B 3a7a4y MOJEIbHON
COBMECTUMOCTH, BBI3BAaHHYIO HEOJHO3HAYHOCTHIO HMHTEPIPETAIIH IMPOTHO3HBIX
3HAYCHUH YIPABISIFONIMX TAPAMETPOB MOICTH Ha HH()OPMAIIMOHHOM si3bIke [23].
Lenbro pa3paborkn WH(DOPMAIMOHHBIX MOZETIEH UId 3a1ad KIACCH(HKAINN
SIBIIIETCSI CO3/JaHWE W PA3BUTHE OPUTHHAJBHOTO IIOIXO0Ja K MCCIEOBAaHUIO
0co00ro Kiacca TEOPETHKO-UTPOBBIX WHGOPMAIMOHHBIX MOJENe B HIKOJIOro-
ASKOHOMHYECKHX CHCTeMax IPH PAa3JIMYHBIX YCIOBHUSIX, HAKIIAJBIBAEMBIX Ha HX
KOMIIOHEHTHI (00Iuii ciryyail; OuMaTpuyHble; 0ECKOATUIIMOHHBIC; KOATUIIMOHHEIE
Y KOHTHHYaJBHEIE), ISl PAa3IMYHBIX MMOCTAHOBOK 3a/1a4 HAONONEHUS M TPUHSATH
pelieHHH 1O YNpPaBICHUIO CIIOKHOM KOH(PIMKTHOM CHCTEMOH C y4eroMm
OrpaHMYEHUH B CBA3HM C BHYTPEHHHUMH M BHEIIHMMH (akTopamu. BozmoxHOCTH
peanu3anyy TeOPEeTUKO-UIPOBBIX MH(OPMALIMOHHBIX MOJENEH Ui KJIaccoB 3a/ad
MPUHSTHS PelIeHUH (TIpY pa3iInyYHBIX yCIOBUAX, HAKIAbIBAEMbIX Ha KOMIIOHEHTHI
3aJa4, KaydecTBO, HEMONHOTY HWHPOpMaUuu W JAPYrHEe XapaKTePUCTHKH)
o0CyXmanuch HeomHokpatHo [27, 28, 29, 31, 34, 45, 48]. K ocHOBHEIM 3Tanmam
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WCCIICIOBAHUN MPUMEHHUTEIHHO K COIMATbHO-3KOHOMUYECKHM IPOIIECCaM MOKHO
OTHECTH JAJIbHEHINYI0 pa3paboTKy MPEeNIoxKEeHHOrO aBTOpaMU METOJ1a TEOPETHKO-
urpoBoro mojnenupoBanus (THM), HCIONB3YIOIIEro, B OTIMYHME OT H3BECTHBIX
METOJOB [2, 5, 6, 36, 37], coueranne MaTeMaTUYECKOTO armapaTa TCOPUH UTP U
TEOpUH paciio3HaBaHUs 00pa3zoB [26—31, 43-48]; co3maHue MHCTPYMEHTAPUS IS
MOPHHATHS ONTUMAIBHBIX PEUICHUH 10 YIpaBICHHIO KOH(IUKTHOH 3KOJIOro-
SKOHOMHYECKOH CHUCTEMOH; pa3paboTKy S((EKTHBHBIX aJrOPUTMOB HMHUTALIUH
MPOIIECCOB  JKMU3HEACATEIBHOCTH COI[MANBHBIX cUcTeM Ha OBM; co3manue
aBTOMaTI/I?)I/IpOBaHHOﬁ CHUCTCMBbI NMOAACPIKKU IMPUHATUA pCHICHI/Iﬁ 10 KOHTPOJIIO U
YIOPaBIECHUIO HKOJIOr0-3KOHOMUYECKOW CHCTEMOM B YCIOBUSX HEMOJHOM U
MPOTUBOPEUYNBON UHPOPMAIIHH.

1. Conep:xatenbHas popMyaTupPoOBKa

[lpu aHangM3e COLMATBLHO-DKOHOMHYECKHX IPOIECCOB OIHUM M3 Ba)KHEHIINX
KOMIIOHCHTOB SBJISICTCS Hpo6neMa IIPOrHO3MPOBaHUA HCXOJ0B KOH(bJ'II/IKTa B
CIIOKHOM CHCTEME M 3ajada [POTHO3MPOBAHMS TOCICACTBHA OT MPUHATOrO
peuieHuss 1O BO3MOXHBIM  YIPAaBISIOIIMM  Bo3AeicTBusiM. PaccmorpeHne
MOJJOOHBIX 3aj1a4 OCHOBAHO Ha repepadoTKe NaHHBIX 0 KOH(MIMKTE WU mpolecce
NPUHSATUS PELICHUM C TOMOIIBIO CHENUANIbHBIX ajiropuTMmoB. [Ipu Teoperuxo-
WUTPOBOM TIOAXOAE K pACIO3HABAHUIO O0Opa30B Uil ONHCAHUS KOH(IMKTA
MPUMEHSIETCS CIIEIMabHBIM 00pa3oM OpraHW30BaHHAsS WHQOpMaIWs, a 3ajgada
MIPOrHO3UPOBaHUs (GOPMYIHpYyeTcs Kak 3amada pacrosHaBanus (3P), pemienue
KOTOpOii ocymiecTisiercs cennansueivu TUPA [23, 31, 47, 48].

2. KonunentyajibHoe nmpeacTaBieHne KOH(IMKTA

I[Ipn aHanm3e IMOAABIIIONICTO OONBIIMHCTBA  JKOJOTO-DKOHOMHYECKHX
COITMATBHO-TICUXOJIOTMYECKUX KOH(MIMKTOB MOXKHO BBIICTHUTH CIEAYIOIINE €ro
OCHOBHBIE KOMIIOHEHTHI:

— YYaCTHUK,

— TpyIIa yYaCTHUKOB,

— COCTOsIHME KOH(ITHKTA,

— peanu3ansi KOHPIIUKTA,

— UCXOJl peaTH3allyH,

— MHTEPECHl YIaCTHUKA,

— TeNTU YYaCTHHUKA.

B [23, 27] nmana coxepkaTeiabHas MHTEPHPETALUS KaXIOM KOMIIOHEHTHI
koHGummKkTa. [Ipy 3TOM 3a7Ma9a TPOrHO3UpPOBaHUS HOPMYIIHPYETCS B BUAE 3a/1aud
pacnoznasanus (3P) B cnenyromeM Bue:

— IyCTh MHOXKECTBO MCXOJIOB peanu3anuii KOH()IUKTOB pa30OMTO HA KOHEYHOE
YHCJIO KJIACCOB;

— IIyCTh 33J1aH KOHEYHBII HAaOOp OMHMCAHWN pearn3alnuii KOH(QIMKTa BMECTE C
3aJaHUEM JUTSI KaX 0N pealiu3aliy UX UCXO/I0B;

— IyCTh 3ajJlaHa HEKOTOpas peaiu3alvsi, He BXOJAIIas B 3aJaHHBIA HAOOp
peanu3auui.

HeoOxoaumo uist yka3aHHOW peaiH3alliy ONPEIeNUTh €€ MPUHAISKHOCT K
OJTHOMY M3 KJIACCOB MCXOJIOB.
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B [24, 30] mana conep:kaTenbHash HWHTEpHpETalds KakKJOoW KOMIIOHEHTHI
koH(pmukTa. [Ipu 3TOM 3aza4a mporHo3upoBaHus GopMynupyercs B BHJIE 3a4a4n
pacniosnaBanus (3P) B ciemyromemM Buje: MyCTh MHOXKECTBO MCXOJ0B PeaTn3aluii
KOH(IMKTOB pa30oMTO HA KOHEYHOE YHCIIO KIacCOB; MyCTh 3a/1aH KOHEUHBIH HaOop
OIMCAaHMH peann3aluii KOH(INKTa BMECTE C 3aJaHueM JUIsl KXo pean3ainuu
WX HWCXOJOB; IYCTh 3ajJiaHa HEKOTOpas pealn3alus, He BXOMAIIAs B 3aJlaHHBIN
Habop peanu3anuii. HeoOxomumo s yKa3aHHOM peanu3alliyl ONPENCIIUTh e¢
MPHHATIEKHOCTD K OJJHOMY M3 KJIACCOB HCXOJIOB.

3. CemanTH4eckasi OCHOBA MeT01a HHPOPMAIHOHHOTO MO/IETHPOBAHHS

CeMaHTHYECKOE ONpeEeieHue METo/Ia TEOPETUKO-UTPOBOTO (MHPOPMAIIMOHHOTO)
moxenupoBanus (THM)  cBoawTcs K CIEOYIONIMM IpolieaypaM. PealbHbIi
KOH(DJIUKTHBI COIMAaIbHO-9KOHOMUYECKUH OOBEKT WJIM MPOIeCC 3aMeHseTcs
CBOMM OIHMCAaHHEM, MOHUMAaeMbIM Kak HWH(OpMAIMOHHAs MOJENb B IITHPOKOM
cMbIciie atoro cioBa [23, 31]. PeanbHbIM CBOHCTBaM OOBEKTa COMOCTABIISIOTCS
OIpe/ieJIeHHbIC 3HAYCHHS OIMCHIBAIONINX €ro MapaMeTpoB, BXOAAIIMX B 3apaHee
ompesieTieHHbIe MHOXKecTBa. VcciienoBaHue pealbHOro KOH(IJIMKTA 3aMEHSIETCS
n3ydyenuem ero TUM. Ilpu 3TOM omnpenensercs COOTBETCTBHE XapaKTEPUCTHK U
3a/a9 MCCIIEIOBAaHUSI PEANTBHOr0 KOH(IUKTA XapaKTepHCTUKaM W 3ajadaM ero
THUM. Omnucanue KOH(IMKTa MOHUMACTCA B TAaKOM Cllydae Kak TPEXypOBHEBas
THUM, B KOTOpOH KaKAbIH YPOBEHb ONFCAHUS XapaKTEpHU3yeTCs CBOMM HAOOpoM
CBOWCTB, CTEMEHbIO JAETANHM3AIH W TPABIONONOOHMS, YTO OTBEYAET TOMY WIIU
WHOMY acCHeKTy TEOpPETHKO-UTPOBOT'O0 ONMUCAHHUS Ha KaXIOM YpoBHE. Mexmay
YPOBHSIMH TEOPETHKO-UTPOBBIX OMFCAHWN CYIIECTBYET B3aUMOCBA3b, TaKas, YTO
BBIOOp 3HAYEHHWS MMapaMeTpoB Ha OJHOM YpOBHE B OOIIEM CIydyae OTpaHHYUBAET
BO3MOXKHOCTh BBIOOpa MHOKECTBA 3HAYEHWH IS TTapaMETpOB HA WHOM YpPOBHE.
B [27, 31] BBemens! ypoBHH (QyHKIHOHANBHONH (D-MOmENs), CTPYKTYpHOI
(C-monenn) u HOpMaTuBHOH (H-Momens) THM.

ABTOMaTH3amMsg TIpolecca YOpaBieHWs KOH(IUKTOM TpeOyeT Co3JaHud
CpencTB, obecrneunBarOmnX  (OYHKIMOHUPOBAaHHE JAWUHAMHUYECKOM  MOIENH
KoHpuHKTa. DYHKIMOHUPOBAHME TAaKOH MOIENH HEBO3MOXKHO B OTCYTCTBHE
nocratouHo pasutor AMC, ocymecTBISIONIed TONMOMHEHHE W OOHOBIIEHHE
WH()OPMAITMOHHOW MOJeNd KOH(IWKTA, a TaKKe BBITOMHAOMEH (YHKIHH
co3maHus WH(OpPMAIMOHHEIX 0a3, meramaHHbix © CYBJl, BeImady wHbopMaImm
JUTS PEIIAIoNINX IPOrpaMM C TIOCIENYoIe 00paOoTKOM CBEACHNH, N3BIIEKAEMBIX
13 copepikaHusa WH()OPMAIMOHHBIX 0a3. B mporecce (yHKIIMOHUPOBAHUS Takas
rmoJicucTeMa O0ecleYrBaeT KOJUIEKTHBHBIN JOCTYIl pEIalonuX MOIyleld K
nH(OpMAITMOHHOW 0a3e, MHOTOCTYNEHYAThI TIOWCK B YCIOBHSIX MEHSIOIUXCS
rmapaMeTpoB opraHu3anuu bJl m o0CTaHOBKM pelieHus 3ajad, a TaKkKe CIOKHOU
JUHAMHYECKOW OpraHW3allid [aHHBIX Ha JIOTMYECKOM YpoBHE. B KkaudectBe
KOHIIENTYaJIbHOW  MOJAETH  TOJCHCTEMBl  HMH(POPMAIMOHHOTO  OOeCIeYeHus
mpolecca MPUHATHS PEHIeHNH B KOHMIUKTHBIX CUCTEMaXxX HCIOIb3YeTCs MPUHLIMIT
0anka manusix (bul) [17, 23, 30, 54, 56]. B [27, 30, 57] Obl1u U3II0KEHBI STAITBI
npoektupoBanus buJl: cucTeMHbId, Joruueckuii u Texuudeckuit. B [23, 43, 49]
noApoOHO M3JIOKEHa IIOCIEIOBATEeIbHOCTh TIOCTPOCHHS M MPeoOpa3oBaHMs
¢ynkumonansnot (®), crpykrypHoit (C), nHopmatusHo#l (H) n nnpopmanmoHHOR
(M) w™opmenelr cnmoxHOW cucTeMbl. B MareMaTH4eckoi MOJEnu Ipolecca
CaMOOpraHH3allMy COLMYMa YCTAHABJIMBAIOTCS YCTOWYMBBIE CTaTUCTHYECKHE
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3aKOHOMEPHOCTH MEXIY YIPaBIAIOLIMMH U YOpPaBISEMBIMH TapaMeTpamH, a
MpOLIECC CaMOOpPraHW3allMM pacCMaTpUBAETCs KaK Hrpa € pealn3aldiMH C
onpereleHneM (QYHKIOUA BBIMTPHIIA (OTHOLICHUS MPEANOYTCHUS HUTPOKOB,
KoaJIMLMH, KiaHoB). Ompenensiorcs Hy)KHbIE YNPaBISAIOININE BO3JEHCTBUS s
COXpaHEeHHsI NTePBOHAYAIBHOIO COCTOSHUS COIUATBHO-TICHXOJIOIMYECKOW CUCTEMBI
WIH TPOU3BOJBHOTO COIMAIbHO-YKOHOMHYECKOr0 OOBEKTa W TMepeBoJa HMX B
HEKOTOpOEe Hamepesn 3aJlaHHOE B COOTBETCTBMM C OCOOEHHOCTSMH IIpolecca
caMoOpraHu3aluy, TPeOOBAHMIMU MPUCIIOCOOTIEHUSI K YCIOBHSIM OKpYKalolIeH
Cpelpl, IPUHATBIMU OTPaHUYEHUSIMH, LIEISIMU U XapaKTepoM AeATeIbHOCTH.

Hanee omumiem Mozenns HHGopManuu st Mojenu urpbl [. OObIMHO corimacHo
TEOPUH KOATUITMOHHBIX urp [1, 4, 8, 9, 11, 34, 41, 42] koaJIMIIUU CKJIAIBIBAOTCS JIO
MOMEHTa Haualla UTpbl. B peanbHbIX KOH(IMKTAX UTPhl camMa MOJENb KOH(MIMKTA
OIMCHIBACT TpPaBWJIa UTPHI, W Tpolecc 00pa3oBaHMS KOATUIMHA HUMEET Ba)KHOE
3HadyeHue. Ero crnemyer nzyuath 0c000, paccMaTpHBas pa3IniHble HAOIIOICHHS 32
MPOIIECCOM  COLMAJLHON  JIESITeTbHOCTH, KOTOPBI MOXXHO TIOHMMATh Kak
OIHOKpaTHOE npourpeiBanue urpel B ¢opme I'  mim I', . Takoe omnoxpaTHOE

MPOUTPHIBAHWE WIPHl E€CTECTBEHHO ONPENENUTh KaK peaju3aliio WIPhl |
obo3nauntes dYepes Q. IlogpobHo cTpykTypa peammsamuu (Q, KoTopas
COOTBETCTBYET MOJICITH WH(POPMAITUH, OMTUCHIBAIOIIEH MPOIIECC MPUHSTHS pEIIeHUH
Kak wWrpel, u3yuena B [27, 28, 30, 56]. B [23, 46, 57] Obumn npuBeICHEI
3¢ exTuBHBIE METOABI pEIICHUs BBHIMICONMCAHHBIX Mojened urp. B pamxax
CTPAaTErHYecKoro pacro3HaBaHWA B 3aJadax OKOHOMHKH, MOJIEIMPOBAHUS
MIPOIIECCOB CaMOOPTaHU3AIIMHU COLIMYMa M aCOI[HATbHOTO TIOBEACHUS BaXKHYIO POJIb
MPHOOPETAIOT 3HAKOBBIE W CTPYKTYPHBIE KOMITOHEHTHI oOpasoB [43, 49, 58].
B [26, 44, 48] >Tu BOIPOCH HCCIEAYIOTCS C TO3UITUN UTP C peaTH3aIlusIMA U UX
CTpAaTeTHYeCKUX COCTaBISIONIMX W KOMIUIEKCOB OCTOBOB. [lpm momoOHOM
ITOCTPOEHUN KOMITOHEHTHI UTPHI PeaH3aliiusiMi MOXKHO TOZENNUTh Ha CIICAYIOIIHE
CIIOM: WIPOK, WHIUBUAyalbHAas CTpaTeTHs, CUTyallus B WHIUBUAYAJIbHOMN
CTpaTeruy; KOAJWIUS, KOANUIIMOHHAS CTpaTervs, CHUTyallus B KOAJIWIMOHHBIX
CTpaTerusx; yrposa, KOHTPYIpo3a, pealn3anusi, CUTyalus Kak MpPOIOJDKEHHE
peanu3anuii; urpa ¢ peajgusammeid, HaOOpOM U MHOXKECTBOM CHTYAITHA.

Ha mnpennokeHHBIX BEIIIE KOHIEMIHUSIX W MOAENSX Urp C(HOpMHUPOBAHBI
MHOTOYPOBHEBBIE JETePMHHHUPOBAaHHBIE KoomepatuBHble Wrpel (MKJ[-urper),
oOpasytonrie (QOpMaTbHYIO OCHOBY MOJENeHd COLUAaTbHO-TICUXOIIOTHYECKUX |
AKOJIOT0-9KOHOMUYECKHX CHUCTEM, Ha UX 0a3e HalJeHbI YCIOBHS PEaTn3yeMOCTH U
CYIIECTBOBAHHUS ONTHUMAIBHBIX PEIIEHUH MOCTPOCHHBIX JAECKPUIITHBHBIX MOZEIEH.
Ha ocHoBe npencraBneHHbIX Monenei [45—48] mocTpoeH W HUCCIEAOBaH HOBBIM
KJIACC UTP — MHOTOYPOBHEBBIE KOAIUIIMOHHBIE M KOOTIEPATUBHEIE UTPHI, 4 TAKKE
MHOTOYPOBHEBBIE KOAINIIMOHHEIE quHamMudeckue croxactudeckue (MK/I) urper B
obrmiell opme, codeTarore NaHHbIe W APYrHe KIAcChl UTP B MPOIECCe aHaM3a
TTOBEJIEHUS] UCXOMHON CHUCTEMBI; JOKa3aHO CYIIECTBOBAHUE YCTONYMBBIX CUTYAITHH
B MKJ/l-urpax. Jdns MKJl-urp Ha ocHOBe BBIJENEHUS Oa3UCHBIX KOMIIOHEHT
WCXO/IHOM CHCTEMBI ONPEeIeHBI TOHATUS YCTONYMBBIX U ONITUMAJBHBIX PEIICHHH,
cOpMyITUPOBaHbI YCIOBHUS UX COBIAAEHHS; MOCTPOEHA MPOLENYPa «yTyUIICHUS
U aHaJIM3a CTPATErMi UTPOKOB M KOATWIMI, B paMkax Koropoil pemenne MK/I-
UTPBl CBEACHO K PEILICHHIO Kilacca MaTpUyYHBIX HMrp. TeM caMbIM IOKa3aHO
CYIIECTBOBAaHHE TOYHOro anroputma permeHuss MK/I-urpel, mpu 3Tom 3a cuer
BBEACHUS MPEACTPATErnii UTPOKOB YJAIOCh PEaIbHO OMHUCATh CIy4yail BXOXKICHUS
WIPOKOB OJHOBPEMEHHO B pasHble Koanuiuu. HakoHen paccmarpuBaercs

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



~ 104 ~

noctpoenue cutyanuii 6ananca B MKJ/[-urpax u Ha ux ocHOoBe — (OpMaJbHOM
CHCTEMBI, TO3BOJSIIOIIECH Cc(HOPMYIHPOBATh 3aJadd AHANM3a W ONTHMHU3ALIH
COLIMATbHO-TICHX 00T MY €CKOU CUCTEMBI u OIpeNEeNnnuTh aJIrOPUTMBI
(bopMupoBaHus, aHAM3a U pelieHus moaenupytoiei ee MK/I-urpsi [44, 46].

Pemenve nanHbIX 3a/1a4 yIIUPAeTCsl B OCHOBHOE OrpaHUuYEHNe, OTHOCSIIEecs KO
BCEM JIOCTaTOYHO CIOXKHBIM HUIpaM: He CYHIECTBYET KOPPEKTHOTO ajropuTMa HX
pelIeHusl 1 BOZHUKaeT Heo0X0AMMOCTh NoucKa pacmupenuit MK/I-urp, rae Taxoit
QITOPUTM, BO-TIEPBBIX, MOXET OBITH IOCTPOEH U, BO-BTOPBIX, 3Q(MEKTUBHO peraeTt
3a/1a4yy OIpeNeNeHrs ONTUMAaIbHBIX pemeHuit. [lpu pernennn 3amad Ha MpakTHKE
€CTECTBEHHBIM IIIArOM SIBJISIETCA 3aJaHWE OTHOIIEHUN WIPOKOB M KOQIMIUN K
WHTEpecaM M CTpaTerusiM JAPYIHX WUIPOKOB M Koanmuuui. Mcxoms u3 storo, s
MK/I-urp BBeIeHBI W WCCICIOBAaHBI CHUTyallMM ONTHMAJbHOrO OaJyaHca,
cOpPMYITUPOBAHbI YCIOBUS, MPH KOTOPBIX OTH CHUTYallHd COBMAJNAIOT C
CUTyallUsIMH  V-yCTOWYHMBOrO OanaHca. BBeleHbl (QYHKIMH  BBIMIPHIIIA,
OTpaKaloIIHe pa3pyllaloniee WIM BOCCTAHABIMBAIOIIEE BO3JACHCTBHE Ha
KOMIIOHEHTHI MCClIeyeMoii cucteMsl. [locTpoeHa mporieaypa CyKeHusl MHOXKECTBa
CTpaTeruii, MPUEMIIEMBIX C TOYKHA 3pPEHHsS] COXpPaHEHHS ONTHMAaJbHOro OajaHca
colMyma. 3a CuYeT WUCIONL30BaHHUS B ONpENEeNIeHHH CTparerud Habopa
MIpEeCTpaTernii peajbHO BBIPAKEHO YYacTHE HIPOKa B JIEMCTBHUSX pPa3HBIX
KOQIWIUH, YTO HE OTPaXEHO B KIACCHYECKHX KOAJIHWIIMOHHBIX UIpax I0
H.H. Bopob6rery [11]. Haitnensr ycimoBus, mpu koTopsix MKJ/[-urpa MoxkeT OBITH
CBEllEHAa K KJIACCY MATPUYHBIX UIP, Pa3pElIMMBIX KOPPEKTHBIMH aIrOPUTMaMH.
OTU alropuTMbl HE HaroT 3pQeKTHBHOro ajropurMa aHanuza Bceit MKJI-urpsl
Kak cnencreue cdopMmynupoBaHa 3ajada IIOMCKa alrOpuTMa B Kiacce
HEKOPPEKTHBIX 3BPUCTUYECKUX alropuTMoB. s ee pelleHus IpemIokKeHa U
[OCTpOeHa (opMaibHasi CUCTEMA, SIBILIIOIIASICS PEKYPCUBHBIM IIPEACTaBICHHEM
HNCXOOHBIX MOAENEH CHCTEMBbl, a Takke (opMaspHas CHCTEMa, 3aJaroliast
PEKYPCUBHO NEPEYUCINMOE MPEACTABICHUE alIroputMoB pemenuss MKJ[-urpsi,
UIIYIIUXCS B IMHEITHOM 3aMbIKaHUH MOJENN JITOPUTMOB BBIYUCIICHUS OLCHOK.

Ha oObennHennn naHHBIX cucTeM CGHOPMYIUPOBAHBI OCHOBHBIC 3aJadd
aHaJIM3a ¥ ONTUMHU3ALMH KaK 3aJaull ONPEAENCHUSI BXOKICHUS COOTBETCTBYIOIINX
BBIBOIMUMBIX (opMyln: Kak OOBEIWHEHHWE Kiacca airedpanveckux CHCTEM
roctpoeHa hopManbHas pyHKIIMOHATHHAS f-MOJIENB COMMATEHO-TICHXOIOTHIECKOM
CUCTEMBI, SIBIISIOIIASACA PEKYPCUBHBIM IpenctaBieHueM MKJI-urp; BbIIENIEHBI
0a3ucHBIE 3aJjauyd CHHTE3a M aHaluM3a JaHHBIX (OpPMajbHBIX MOJENEH,
3aKJIIOYAOLIMECS] B IIOCTPOGHHH COOTBETCTBYIOLIMX aJrOPUTMOB Ha OCHOBE
HEKOTOpOH oOydvaromieli wWHGOpMAWK;, 3aJadd  SBISTIOTCA  00O0OIIEHUEM
MIOCTAHOBOK CTaHJAPTHBIX 3aJad TEOPUM PpACHO3HaBaHHA 0Opa3oB; IMOCTPOEHA
o0masi cxema MOIENUPOBAHMS M peIIeHHWs NPUKIAJHBIX 3aJad  aHalIn3a
COLIMANIbHO-TICUXOJIOTMYECKUX ~ CHUCTEM, B pPaMKax KOTOpPOH 3T  3aJa4u
MPEACTABISAIOTCS Kak HaOoOphl 0a3sHCHBIX 3a/a4, NPEACTABICHHBIX B IAMSITH
CHCTEMBI PELICHHs 3a7ay; IOCTPOeHa 00IIasi BEIYUCIUTENbHAS CXeMa, BbIIEIIEHbI
OCHOBHBIC TNPUHIUIBI TOCTPOEHHS MPOrPAMMHBIX CHCTEM MOJEIMPOBAHUSA H
aHaJIM3a COLNAIBHO-TICUXOJIOTMYECKUX CUCTEM B paMKaxX IMOCTPOEHHOIO amrapaTa
MK-urp u f-moneneii.
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Ha ocHOBe »BpUCTHYECKOrO IOAXOAA, COYETAIOUIETO HUCIOJIb30BAHUE
HEKOPPEKTHBIX H TOYHBIX aJTOPUTMOB, HaMH TaKXe paccMaTpHUBAIOTCS
MOCTPOEHUE M HCCIEJOBAHUE AJITOPUTMOB pELIEHUA 3aJady ONTUMHU3ALUUU U
NpPOTHO3UPOBAHUS  CUTyalMd B  COLIMAJIbHO-TICUXOJIOTMUYECKUX  CHUCTEMAX,
MOJICIUPYEMbIX  (DYHKIIMOHAJIBHBIMH ~ MOICISAMH.  BBOAATCA  aJrOPUTMBI
(dhopMupoBaHus (QYHKIMOHAIBHBIX MOJCIECH KaK caMOW CHCTEMBbI, TaK M HX
paciMpeHuii, o0pa3yeMble alrOpUTMaMU CEMEHCTBA MOCTPOCHHBIX CTPYKTYPHBIX

KJ1accu(UKaTOpOB.
[MpemnoxkeHO  pacIIMpEHWE  aIrOpUTMAa  BBIYMCIICHHS ~ OIICHOK  Kak
MOCIICIOBATEIIBHOCTH ~ CTPYKTYPHBIX  KJIACCU(HUKATOPOB,  (HOPMHUPYIOIINX

Oo0yJarouyl0 ¥  KOHTPOJbHYIO HWHGOPMAaLUIO, BBIMOIHAIOMMX  (QYHKIUU
pelaroIero npaBuiia Mo OIEHKaM, MOCTPOSHHBIM CTaHIAPTHBIM PaclO3HAIOIIIM
ormeparopom [30, 47]. Taxxke B CXeMy aIropuTMa BKIIOYEH alrOpUTM
(hopMHpOBaHUS TAMATH CHCTEMBI pellieHHs 3ajadv. JlaHHBI aqropuTM SBISETCS
OJIHUM W3 allTOPUTMOB MaHHITYJIMPOBAHUsI 00pa3yeMoH jajee MaMsiTH CHUCTEMBI.
[Mamsare Gopmupyercss Ha OcHOBE (OPMAIBHOTO MPEACTABICHHS AITOPUTMOB H
peleHnii 3a/iad, BKIoYas TpedyeMyr UMH HH()OPMAIIUIO, 1 HHTEPIPETHPYETCS, C
OJIHOM CTOpOHBI, KakK paciiipeHHas oOydaromass wHopMmamus u, C Jpyroi
CTOPOHBI, KaK TIaMsThb HEKOTOPOM aJIrOPUTMHUYECKOM CHUCTEMBI, IIPU3BAHHOUN
pemarh BBEICHHbIC 3aJla4M aHalli3a W ONTUMH3aluK. [loka3zaHbl CyIIeCTBOBAaHHE
KOPPEKTHOI'0 aJTOpUTMa PeLIeHUs 3a7ad B 3TOM CHCTEME U HUX pa3peliuMOCTb
(pexypcuBHasi popmaibHas TpencTaBUMOCTh) [44, 49]. Kak HaOOphl OCHOBHBIX
3ajJay aHaJIM3a CUCTEMBbI, BBOAATCS U ONHUCHIBAIOTCS AIIPOKCUMAIMU, KOTOPBIMU
MIPEACTABJIAIOTCS peaJbHble NPUKIAJHBIE 3aJaud MOJAEIMPOBAHUS U aHAJIM3a.
Onncana o0mas cxema UX pelIeHns, BKII0YAIOIas MOATAMHbIE CTPYKTYPH3ALHNIO U
BBHITIONTHEHHE TIPOIlecca pelreHus 3amaq [23, 46, 57].

Takoll mogxon oOmamaer pacIIMPEHHBIMH BO3MOXHOCTSMH II0 T'€Hepaluu
METO0B (POpMHUPOBAHUSA NAPAMETPOB IPOEKTa, CIOCOOOB HX OLEHKH, a TaKXKe
JeTaln3aluy CLIEHAPHEB OLEHMBAHUS, B PE3YyJIbTAaTe Yero II03BOJISIET pelaTh
Ipyrue He MEeHee CIOKHBIE 3aja4i aHAJIN3a COLUAIbHO-TICUXOIOTMYECKUX CHCTEM.
OcoObIit MHTEpEC NPENCTaBIsIECT pa3BUTHE MeToga Ha 007acTh COIMAIBHOMN
MICUXOJIOTUU U KPUMUHOJIOTUHU IIPU UCCICAOBAHUIX aIJUKTHBHOTO U aHOMAJIBHOT'O
JeBUaHTHO-KPUMHHAIBHOTO TPYIIOBOIO MOBEACHUS B CTIPYKTYpax TEHEBOU
skoHOMHMKM. C  yyeToM  pocTa  MOOAPOCTKOBOM  HAPKOJIOTMYECKOW U
IICUXOHEBPOJIOTMYECKON 3a00J€BaEMOCTH B PEruoHe, OOLIed KpUMUHAIN3aLuH
obmiecTBa, OOOCTpEHHS  TEONMONUTHYCCKAX KOH(QJIMKTOB W  TEPEHECeHUs
HE3aKOHHOro HapkoOu3Heca B IHTepHer Bo3pacTaeT poib M aKTyaJbHOCTh
co3gaHusg Ha ©Oa3e HayyHO OOOCHOBAaHHBIX METONOB J((EKTUBHBIX CHUCTEM
npoTHBOOOpPCTBa He3akoHHOMY oOopory IIAB, a Ttakke pa3paboTku CpeacTB
KOMIUJICKCHOW peaOuiMTalMM Ha OCHOBE MEXIUCIHUIUIMHAPHOIO IIOAXO04A C
MCIIOJIb30BAHUEM TEOPETHKO-UIPOBBIX KOHIenuii [4, 8, 15, 23, 28, 30, 48].

4. Mopenu He3aKOHHOT0 000pOTa HAPKOTHKOB

[IprurHBl HapKOTH3Ma JIOCTATOYHO Pa3HOOOpPa3HBI M AKTUBHO HCCIEIYIOTCS B
Hactosiee Bpems [32, 39]. Tor dakr, 4To AMHaAMHKa HApKOTU3Ma PEIKO
KOppENUpyeT € UHCICHHOCTHIO HACENEHUs, JOKa3blBAaeT, YTO MEIUKO-
Ouonoruyeckue (HakTOpbl HE SIBIISIOTCS ONPENESIOIMMHI B 3ToM nporecce [35, 39,
40, 59]. Tak, HEeCMOTpsT Ha MHOTOJIETHEE YCTOWYMBOE CHIDKEHHE UYHCICHHOCTH
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HaceseHus1 Xa0apoBCKOro Kpasi U Mephl 1o 60psOe ¢ HApKOMPECTYIMHOCTHIO, COBIT
HapKOTHUKOB Ha €ro TEPPUTOPUHU YCTOWUMBO Bo3pacTaeT [51].

[lompiTKa paccMOTperh MOAPOOHO MPOIECcC PacHpOCTpaHEHHsT HAPKOTUKOB
MNPpUBOAUT K BBIBOAY, YTO €ro JAMHAMHUKa B 3HAYUTEIbHON CTENEeHU OIPEALIIACTCA
AOCTYIMHOCTBIO HAPKOTUUYCCKUX BCUICCTB U YPOBHEM OJOXOAHOCTH KpHMHHaHLHOﬁ
JeATeIbHOCTH OpPraHMW3aTOpPOB TMpollecca HAPKOTU3alUU W PaclpocTpaHUTeneH
HAapKOTHUKOB. Ilo BmojHE NOHSATHBIM npuynHaM, JOCTOBEPHBLIC JaHHBIC O
KOJIMYECTBCHHBIX IapaMeTpax pPeruoHajJbHOro HapkoTpaduka u  000poTe
JICHEeKHBIX CPEIICTB OTCYTCTBYIOT. B TakoM citydae oljeHKa oJ00HBIX MapaMeTpoB
MOXeET OBITh TMONydeHa IIyTeM TIOCTpoeHMs ajiekBaTHoW (opmansHoii TUM
nporecca pacrnpocrpaHenus [TAB [49]. YuutbiBas 0COOEHHOCTH HCCIIEAyeMOU
CHCTEMBI, CIeyeT MpH3HATh, YTO CO3JaHHE TOJHOW (OpPMaIbHOM MOJENTH B
Onmwkaiiliiee BpeMs BpsJl JIM BO3MOXKHO. [loaTOoMy Ha HayajdbHOM 3Tare
HeO6XOZ[I/IMO MMPUMCHATHL OJIHY U3 MECTOJUK UMUTAITMOHHOT'O MOJACIIMPOBAHM.

Paccmorpum B KauecTBe TpuMepa MpEACTaBIIEHHWE Mpolecca IMepeMeneHus
HAapKOTHUYECKUX BECUICCTB B PErMOHEC, UCIIOJIB3Ys IMMOHATUA ((ypOBHefI)) n «IIOTOKOB»
o Meroay «cuctemMHod pauHamukm» JI. Doppecrepa [2, 16, 49]. Takoe
MPEICTABICHUE COIUAILHO-DKOHOMUYECKUX IPOIECCOB  IO3BOJISET CTPOHMTH
JIOCTAaTOYHO TPOAYKTHBHBIE WMHTAIMOHHBIE Moaenu. (OCHOBOW  MOHIETH
pacrpoCTpaHCHUsA HAPKOTHUKOB SABJIACTCA CXEMa HNEPEXOAO0B MEXKAY pa3IMYHbIMU
TpyNIIaMH  HAaceNleHHs, Cpead KOTOPbIX MOXKHO BBIOETUTh TaKHEe Kak
«3aKOHOTOCITYIITHOE HaceleHuey, «HapKOMaHED, «pacIpoCcTpaHUTENH
HapKOTHUKOB»  («COBITUYHMKHY»), «OPTaHW3aTOpPHl  TIpoIlecca  HAPKOTHU3AIIHKD»
(«mapkobapoHbl»). B mpormecce aHanmm3a IOTOKOB, OTPaKAIOMIMX IEPEXOJ
HacelleHUs! U3 OJHOM TPYIIIBI B APYTYIO, BBISICHAETCS, YTO AWHAMHUKA HEKOTOPBIX
Y3 HHUX CBsi3aHa c JBkeHneM macchl [IAB u obecrnieunBarommx ux (prHaAHCOBBIX
CpenctB B peruoHe. [[pyrne B CyImIeCTBEHHOHN CTENEHH OMPEAEISIIOTCS YPOBHEM
JOXOZI0OB OT TIPECTYIMHOW JesITeIHbHOCTH IO PACHpPOCTPAHEHHUIO HApPKOTHKOB.
OnpeneneHHpli BKIIAA B IWHAMHUKY JTOXOJ0OB, HAPKOTHKOB W HACENICHHS BHOCST U
MIPaBOOXPAaHUTENbHEIE OpTaHbl. TakuMm 00pa3oM, ITOTHAsS MONENb JHHAMHKH
JOJDKHA COIEPKAaTh TPH B3aUMOCBSA3AHHBIX «CJIOS1», COOTBETCTBYIONINX IITHAMIKE
Macchl HAPKOTHUKOB, TOXOJIOB U TPy HaceneHus. [IpormymrocTpupyeM HEKOTOphIe
MIPUMEPBl TEOPETHKO-UTPOBOTO OIMUCAHUS CONHANBHBIX CTPYKTYp W3 OONacTH
TCHEBOI YKOHOMHKH U KpUMHUHOIOrHHU (puc. 1-3).
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Pucynok 1 — IlpumepHas cxema ABMKEHHS TOTOKOB HAPKOTHKOB

YpoBHu:

Ry — Macca HapKOTUKOB, UMEROIIAsICS Y OPraHU3aTOPOB MPECTYITHOrO OM3Heca
(Bopsl B 3aKoHE, HApKOOAPOHBI, IEpXKATeIN HENETaIbHBIX WTOPHBIX 3aBEICHHIA,
TIPUTOHOB U TIP.);

Rs — Macca HapKOTHKOB, UMEIOIINXCSI y TIPOU3BOIUTENEH WHBIX KPUMUHAIBHBIX
yeIyT (KIIIEPOB, COBITYNKOB, CYTEHEPOB H TIP.);

Rn — Macca HapKOTHKOB, UMEIOIIASICS Y HACETICHHUS.

IToToku:

1 — TOTOK HAPKOTHKOB, IPHOOPETAEMBIX OPTAHN3aTOPAMHU;

2 — IIOTOK HApPKOTHKOB, COBIBAEMBIX HMH PACHPOCTPAHUTEISIM (HAPKOIMICPAMH );

3 — MOTOK HAapKOTHKOB M WHBIX [TAB, mpomaBaeMbIX pacrpoCTpPaHUTEISIMH
HapKOMaHaM;

4 — TOTOK HapKOTUKOB, MTOTPEOITEMBIX HAPKOMaHAMH;

5, 6 — TOTOKHM HapKOTHUKOB M UHBIX 3aIlperieHHbIX K 000poTy [TAB, n3piMaeMbix
MIPaBOOXPAHUTEIEHEIMHI OpTaHaMH Y COBITYMKOB U HAPKOOAPOHOB.

Jyig monmydeHns OKOHYATENTFHOT'O0 BapHaHTa MOJENH ITOTO CIOS HEOOXOIMMO
YCTaHOBUTH OKCIEPUMEHTANbHO (WM TPUHATH JOCTaTOYHO OOOCHOBAHHBIE
MIPEIIONIOKEHHs) OCHOBHBIE 3aKOHOMEPHOCTH, OMPENENIIONNE KaXKIbIi MOTOK, a
3aTeM, IKCIIEPUMEHTHPYS C MOJIENBI0, TOOUTHCS aIeKBATHON MMHTAIIH PEATbHOTO
TpoIiecca B peruoHe.

[TocTponB Momenu sl KaXJI0T0 W3 YIIOMHHABIIUXCS TPEX CIOEB U CBS3aB WX
MeXIy coboit  (puc. 1-3), MBI WMeeM BO3MOXHOCTh KOIUYECTBEHHO
OXapaKTepH30BaTh JWHAMUKY HAPKOTH3AallMM, B TOM YHCIE €€ JIATeHTHBIX
MapaMeTpoB, BKIIOYas ()MHAHCOBBIC TOTOKH. Pe3ynbTaThl MCCIeIOBaHWUN MOTYT
CIlyXUTb Hay4YHO-METOIUYEcKOoW 0a30i IMpOKOMAcIITaOHOH HapKOJIOIHYECKOH
OpOQHUIAKTHKA U pa3pabOTKH SKOHOMHUKO-IIPABOBBIX MEPONPHUATHN AJsi OOPHOBI C
pacnpocTpaHeHHeM HapKOTUKOB B PETHOHE.
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Pucynok 2 — I[IpumepHas cxema (OpMHPOBAHUS JJOXOJIOB PA3IMYHBIX TPYIIIT

HaceJeHus
YpoBHU:
Dy — cymmapHbIi (HaKOTUIEHHBIH) JOXOJA 3aKOHOIOCHYIIHBIX TpaXKJaH B
peruoHe;

Dn — cymmapHbIit 1oxof (3HaueHHEe (YHKIIMK BBIMIPBIIIA) HAPKOMAHOB;
Ds — cymmapnsiif moxon (3HaueHue GYHKITUN BEIUTPHIIIA) COBITINKOB;
Dy — cymmapHhsii 1oxox (3HaueHne (yHKITMH BBIUTPHIIIA) HAPKOOApOHOB;

Dm -  cymmapHbBii  goxon (3HaueHme  (YHKOWH  BBIMTPHIIIA)
MIPaBOOXPAHUTEIBHBIX OPTaHOB.
IToToku:

7 — TIPUPOCT TOXOA0B TPaKIaH;

8 — wacTe MOXO0IOB, M3bIMaeMas y Tpa<IaH HapKOMaHAMH, B TOM YHCIIC U B
pe3ynabTaTe UX MPECTYITHON IeSTEIbHOCTH;

9 — yacTp 10X0/1a HAPKOMAHOB, 3aTpauyeHHas Ha IPUOOPETEHNE HAPKOTHKOB,;

10 — gactp moxofa COBITYMKOB, 3aTpadeHHAs Ha MPUOOpETeHNE HAPKOTHKOB Y
HapKOOapOHOB;

11 — gacTh JOXOAOB HApKOOApPOHOB, 3aTpavyeHHas Ha MpuoOpeTeHwe (¥/WIH
MIPOU3BOJICTBO) HAPKOTHUKOB,;

12 1 13 — gacTh 10X0/10B COBITYNKOB U HAPKOOAPOHOB, 3aTpayeHHAsl HA MOAKYII
COTPY/IHUKOB TIPaBOOXPAHUTEIBHBIX OPTaHOB;

14 u 15 — dYacTh MOXOMOB COBITYMKOB M HAPKOOAPOHOB, U3BATAs Yy HHX
COTPY/IHUKaMH TPABOOXPAHUTEIBHBIX OPTaHOB;

16 — mpupocT mA0XOAOB (JErajbHBIX W  HENErajbHBIX) COTPYAHHKOB
MPaBOOXPAHUTENBHBIX U KOHTPOIUPYIOLIUX OPTaHOB.

[Ipu 3TOM Tpynmbl MOTOKOB pPAcCMaTPHUBAIOTCS Ha OINPEINENIEHHOM OTpe3Ke
BpEMEHH KaK MOCTOSHHbBIE U 0003Ha4aroTcs cieAyromuM oopazom: Dgp, Dnp, Dsp,
Dpp — 4acTh 10X00B, 3aTpayeHHas pa3IMYHBIMH I'PYNIIaMU HacelleHUs Ha ObITOBOE
norpediieHne (KIPOAYKTOBas KOP3UHAY).
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Pucynok 3 — I[IpumepHas cxema epexoi0B MEXy Pa3InIHbBIMU TPYyIIaMA
HaCENEeHUS

YpoBHu:

Xg — KOIMYECTBO 3aKOHOIOCTYITHBIX TPaXKIaH;

Xn — KOIWYECTBO HAPKOMaHOB;

Xp — KOJIMYECTBO HAPKOMAHOB, COBEPILINBIINX MPECTYIUICHNUS;

Xs — KOJIMYECTBO PACIIPOCTPaHUTENEH HAPKOTHKOB (COBITUNKOB);

Xb — KOJMYECTBO OPTAaHU3ATOPOB (HAPKOOAPOHOB);

Xa — KOJIMYECTBO HAPKOMAHOB-TIPECTYITHUKOB, COBITYMKOB M HApKOOAPOHOB,
BBISIBJICHHBIX M apECTOBAHHBIX IIPABOOXPAHUTEILHBIMHA OpTaHAMH;

Xm — KOJTMYECTBO COTPYAHUKOB IIPABOOXPAHUTEILHBIX OPTaHOB.

Ioroxu:

17 — moTok rpaxaH, BOBIEKaEMbIX B HAPKOMAHHUIO;

18 — moToKk HapKOMaHOB, BIIEPBbIE COBEPILIMBILIMX IPECTYIIICHUE;

19 — DNOTOK HapKOMaHOB-TIPECTYIHHMKOB, BBIBJICHHBIX W apeCTOBAHHBIX
MIPaBOOXPAHUTEIBLHBIMHU OPTaHAMU;

20 — mOTOK rpak1aH, BOBJIEKAEMBIX B COBIT HAPKOTHKOB;
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21 — mOTOK COBITYMKOB, BBISIBIICHHBIX M apeCTOBAHHBIX IPABOOXPaHUTEIbHBIMH
opraHamu;

22 — 1OTOK COBITYMKOB, OTOBIBIINX HAaKa3aHWE M BEPHYBILMXCS K MPECTYMHON
JeATelbHOCTH,

23 — IOTOK COBITYNKOB, MEPEIICAIINX K OPraHU3aTOPCKOM JIesITeNbHOCTH;

24 — OTOK rpakAaH, MPUCTYNAIOMINX K OPraHU3aTOPCKOM JIesITeNbHOCTH;

25 — moTOoK  HapKoOAapoOHOB,  BBIABICHHBIX U apEeCTOBAHHBIX
MPaBOOXPAHUTEILHBIMH OPTaHAMH;
26 — mOTOK HapkoOapoOHOB, OTOBIBIIMX HaKa3aHWE W BEPHYBIIUXCA K

MPECTYIHOMN JeATENbHOCTH;

27 — IOTOK Tpak/iaH, MOCTYNAIOIIUX B PAaBOOXPAHUTENbHBIC OpTaHbl;

28 — MOTOK rpakiaH, YOBIBAIOIINX U3 MPABOOXPAHUTENLHBIX OPTaHOB;

29 — MOTOK HAPKOMAHOB, COBITYMKOB M HAPKOOAPOHOB, OTOBIBIINX HAKa3aHUE U
MPEKPATUBIINX TPOTHBONPABHYIO JISSITEIBHOCTh M MPHEM HAPKOTHKOB;

30 — TOTOK HApPKOMaHOB, OTOBIBIIIMX HaKa3aHUE U ITPOJIOJDKAIOIINX IIPUHUMATD
HAPKOTHKH.

['pynmbl MOTOKOB paccMaTpUBAIOTCS Ha OINPEAEICHHOM OTpe3Ke BPEeMEHH Kak
TTOCTOSTHHBIE 1 0003HAYAIOTCS CIICTYIOIINM 00pa3oM:

Dy — TOTOK pOIUBIINXCS TPaXKIaH;

Dpr — MUTpaIinOHHBIA MOTOK MPUOBIBIINX B PETHOH;

Dub — MUTpaIIMOHHBIN ITOTOK YOBIBIIUX U3 PETHOHA;

Dgs, Drs, Dps, Dss, Dbs, Das, Dms — TOTOKM yMepIux rpaaaH.

Ha  ocHOBe mOmOOHBIX  ONOK-CXeM €  HWCHOJB30BAHMEM  METOAa
MH(OPMAITMOHHOTO CTPATETUYECKOrO0 MOJESTUPOBAHUS M, B YAaCTHOCTH, Kiacca
MK/-urp [43-46], crpositcs (YHKIMH BBIMIpHINICH (nenaexeld (QUHAHCOBBIX
IIOTOKOB) W KOPPEKTHBIE MOJENH TPYIIOBOIO KPUMHHAIBHOTO TOBEIEHUS
PasTUYHBIX CJIOEB KOPEHHOrO0 ¥ TWPUILUIOTO HAceJIeHHWd peruoHa B cdepe
He3akoHHOTOo obopora [TAB.

JJ1d KOppeKkTHOro aHan3a MOBEJSeHUYECKUX (PAaKTOPOB YIaCTHUKOB KOH(IIMKTA
B cepe TEHEBOH SKOHOMHKH OBLIM HCIIONH30BaHBI alpOOMPOBAHHBIC METOJBI
COITMOMETPHH, COIHAIBFHONW TCHXHUATPUH, COIUATBHON TICUXOJIOTHH (MHTEPBBIO,
TECTHl, HAONIOJCHWS, AHKETHl W TIp.), TCHUXOIUATHOCTHUKH, TICHXOJIOTHYECKON
aatporionorun  (ITA). C mosummii [IA STHONCHXHATPUIO W 3THOHAPKOIOTHIO
MIPUHSTO U3y4aTh MHTETPATUBHO KAK MHOTOMEPHOE MPOCTPAHCTBO PA3HOILIAHOBBIX
mpu3HakoB. [Ipm 3TOM OCHOBa TICHXHMATPHYECKHUX CHMIITOMOB KpOETCS B
COITMATBHOM, TICUXOJNOTHYECKON W WHAWBUIYATHHO-OMOIIOTHYECKOW MpPUYHHAX.
VYieneHbIE BeC W 3HAYMMOCTh COCTaBISIIOIIEH ATOW TpHaAbl KOHIWLKOHAIBHO
CBSI3aHBI C OCOOSHHOCTSMH IIOMYJISIIIHA, B YCIOBHSX KOTOPOH IPOHCXOUT
(hopMupoBaHHE KIMHUYECKOTO TMOBEIEHYECKOr0 IICHXOTUMA. 3aBHCHMOE WIIN
agmuktuBHoe TmoBeaeHue (3II) xapakrepusyercs CTpemiieHHEM K yXOOy OT
peaNbHOCTH TOCPEACTBOM HM3MEHEHHUs CBOEro IMCHUXHYECKOro COCTOsiHMs. Ecmu
YeNIOBEK KHUBET B YCIOBUIX aJIMKTUBHON CUCTEMBI, OH CTAHOBUTCS (hPaKTaIHLHBIM
HOCHUTEJIEM XapaKTEPUCTUK 3TOM CHCTEMBI, YTO HAKJIaJbIBACT HA €ro JIMYHOCTh U
MOCIEAYIOUIYI0 KM3Hb CEpPbE3HBId OTmedaTtok. llpm STOM MaTepHaIbHBIM
cyocrparom 3II He 00sS3aTENBHO CIHYXHT Kakoe-THOO (U3NYECKOE TeIo HIN
XHUMHYecKoe BemecTBO. Ho XuMmHueckne 3aBUCHMOCTH JalOT YENOBEKY B
HEKOTOPOM CMBICII€ YHUKAIBHBINA ONBIT BOCIPHUATHS PEAJIbHOCTH 33 CUET «CABHUTa»
BOCIIPHUATHS B CEHCOPHBIX KaHajlaX, KOTOPbI BOCIPUHUMAETCS! B BUAE HEOOBIYHBIX
BH3YaJIbHBIX 00pa30B, 3BYKOB, TEIECHBIX omymeHui. [IpuobmieHne k HOBOMY

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016



~ 111~

«TIO3UTHUBHOMY» ONBITY M TPOXUBAHUIO €r0 BHI3BIBACT 3aBUCHMOCTH OT CaMOro
onbITa. B MaHHOM cilyyae XUMHUYECKOE BEIIECTBO — 3TO BCErO JIUIIb CTUMYJ,
3aIyCKAIONIMi BO3MOXXHOCTh COCJAMHEHUS C HOBBIM ONBITOM. TakuM o0pa3oM,
MOXHO BBIACIWUTL KJIACCBl MW CTUMYJIBI HEXUMHUYCCKOI'O BO3I[CI>'ICTBH$I Ha
BOCIIpHATHE pealbHOCTH. Ha ypoBHE colymMa BO3MOXHO HCIOJIb30BAHUE
CHUHCPICTUYCCKUX ITOAXOO0B I/ICCHCI[OBaHI/II\/'I, a Ha YPOBHC I'PDYIIIIOBOr0 MOBCACHUA
HauOoJee a¢hexTuBHO MIPUMEHCHUE METOJIOB TEOPETUKO-UTPOBOTO
MonenupoBanus KoH(mukTHBIX cuctem [13, 19, 23, 29, 44]. Hamu Obutn
HCIIOJIB30BAHBI TICUXOMCTPUYCCKHUE W COLHUOMCTPUUYCCKUC METOAbI HU3YUCHHA
MOBEICHYECKUX PEAKIMil (CKPUHUHT-ONPOC, WHTEPBBIO, TECTUPOBAaHUE, WIPa,
WHTEPAKINs), MEIUIIMHCKHUE MeToAsl  (OMpoCc, HATypHOE  HaOJIOJICHHE,
KaTaMHECTUYECKOe, DIHJIEMUOJIOTHYECKOe HCCIEA0BaHNE), COLIMOJIOrUY eCKHIe
METOAbl (M3YUCHHE MEAWIIMHCKOM W COIMAIBHONW AaKTUBHOCTH TAITUEHTOB B
MpoIIecce HHTEPBBIO), METOOIOTHSI ATHOKYJIBTYPAILHOTO M TPaH CKYJIbTYPaIbHOTO
aHalm3a, METOJbl MH()OPMAIIMOHHOTO MOJEIUPOBAHUS, MEIHKO-IKOJIOIHYECKHE
reonH(opMaIMOHHbIE CUCTEMBI (MBI'UC) [33]. ITomumo
HapKOAIUJAEMHOIOrHYECKOM, COLIMOJIOTMYECKOM, neMorpaduvIecKoi,
KpHMHHaHBHOﬁ CTaTUCTHUKHU u JaHHBIX COHHaHBHOﬁ u 9KOJIOTHYECKOH
HaIpPsOHKEHHOCTH TeMaTudeckuMu cinossmu  MOI'MC  BRICTymaroT CBENEHHUS O
pactipoctpanernu  [IAB, Hapkomormdeckodl  3a0o0jeBaeMOCTH, a  TakkKe
MaKpPO3KOHOMUYECKHE U COMHANTBbHO-AeMorpaduiecKkue mapamerpbl (IoKa3aTenu
€CTECTBEHHOT'O0 TMpHpOCTa W yOBUIM HACENEeHUs, 3aHATOCTh HACEIEeHHUA,
TTOJIOBO3PACTHOM COCTaB, MHACKC MUTPAIIUH, YPOBEHB IIpecTynmHOCTH, 00opoT [TAB
u np.) [35, 49]. MHoroakTOpHBIN KIACTEPHBI aHAIN3 IO3BOJIMI OOHCIUHHUTH
TPYIIBEl aIMHUHUCTPATUBHBIX paiioHOB XabapoBckoro kpas [25, 51], cXomHBIX
MeXIy coboi mo psmgy mapamerpoB [33], B T.H. MEAHKO-DKOJIOTUYECKHE 30HBI.
B »TEx 30HaX TNPOBOAWIICS PpErpecCHOHHBIA aHaIW3 BIUSHUS COLMAJIBHO-
SKOHOMHYECKHX (haKTOpOB Ha 3HAYGHHWE TIOKaszaTelsl  paclpOCTpPaHEHUS
HapKOMaHHHU B XabapoBCKoM Kpae (puc. 4).

0,243
-MaKpO3KOHOMMYECKne

0,207
= nokasartenu

- - 3aHATOCTb
I:l - 3apnnaTa

I:l - KOMMYHWKaLUnmn
0,099 332 Bl rvee

I:I - npouune

Pucynok 4 — I'pynnoBoe BIUsIHHE COLUATBHO-3KOHOMUYECKUX (PAaKTOPOB Ha
3Ha4YeHHUE MOKa3aTellsl pacpoCTpaHEHUs1 HApKOMaHUH B Xa0apoBCKOM Kpae
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Pucynok 6 — M3b4T0 HAPKOTUKOB

Puc. 5 wumocTpupyeT JHaHHbIE O 4MCIE MPECTYIUICHUM, CBS3aHHBIX C
HE3aKOHHBIM 00OpOTOM HAapKOTHKOB B XabapoBCcKoM Kpae 3a mepuon ¢ 1990 mo
2014 rr. B CONOCTABNECHUU C AUHAMUKOW YHCIIEHHOCTH HACEIEHUsS Kpasl 32 TOT XKe
nepuof. M3 3TUX AaHHBIX HE yCMATPUBACTCS MPsIMasi CBA3b MEXKIY YHUCIEHHOCTBIO
HAaceJIeHUs M KOJMYECTBOM MOJOOHBIX MPECTYIUIEHHH. OTOT (akT MOXHO
WHTEPIPETUPOBATh TaKMM 00pa3oM, YTO MEIUKO-OHOIOTHYecKrne (akTopbl HeE
SIBIIAFOTCSL OTIPEACIISAIONINMH, TI0 KpaliHel mepe, B cdepe mpecTymHocTH. ['opaszno
Oonblllee 3HAYEHHE MMEIOT CBEAECHHS O CBEPXNPUOBUIM OT HE3aKOHHOM
JeATEIbHOCTH TI0 PaclpOCTPAaHEHUIO0 HAPKOTMKOB M BapuaOenbHas aKTHBHOCTH
MIPaBOOXPAHUTEIBHBIX OpPraHOB B 0OpbOe c 3TuM siBieHWeM [25]. B kauectBe
pUMepa PaccMOTPUM II0KA3aTeld HM3bATHS HAPKOTHUKOB B Iporecce OOprObI ¢
MPECTYNHOCTHIO, MPEACTABICHHBIE HAa pUC. 6. MOXXHO 3aMETHUTh, YTO 1ociae 0co0o
YCIIEIIHBIX MEPONPHUITHN U U3bATHUS KPYIHBIX NapTHH HAPKOTHUECKHUX BEIIECTB B
TeueHne 2-3 JIeT B pPEruoHe pe3Ko MajJaeT ypoBeHb 000poTa HApKOTUKOB W,
COOTBETCTBEHHO, KOJIMYECTBO M3BATHIX HAPKOTHKOB. Jlaxke eclii HapKOIWIIEpHI 3a
3TOT TIEPHOJ HAXOAAT CHOCOOBI BOCCTAHOBUTD IIOCTABKM HAPKOTHUYECKHX BEILECTB,
001muii 000pOT HAPKOTUKOB CHHMKaercs. V3 mpuBenEHHBIX JaHHBIX BUAHO, YTO 32
MOCNEAHEE AECATHIIETHE YAAJIOCh HECKOIBKO CHU3UTh U CTAOMIM3UPOBATH YPOBEHB
MpecTyNHOCTH B Xa0apoBCKOM Kpae, CBSI3aHHOW ¢ HAPKOTHKAMHU.
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3akjoueHmne

HeyknoHHbIiI MOBCEMECTHBIH POCT HApPKOJIOTMYECKOW 3a00NeBaeMOCTH, €¢
pacmpocTpaHeHHE B PErHMOHaX YMEPEHHOr0 M HHU3KOTO pHCKa, OONblIne
MOpAaJbHBIC M YKOHOMHYECKHE MOTEPH, CBA3aHHBIC C JICUCHHUEM U COLMAIBHOMN
3aIIUTON  MAIMEHTOB, HEU30EKHBIC TMPsAMBIE M KOCBEHHBIC  IIOTEPHU
MPOU3BOAUTEIBHBIX CHJI, OTCYTCTBHE JOCTYIHBIX METOJOB JOKIHHUYECKON
JTUATHOCTUKA W METOJOB BBHISBICHUS KOHTHMHTCHTOB PHCKA HAPKO3aBUCUMOCTH
aAKTyaJIU3UPYIOT MEXIUCIUILIMHAPHOCTh UCCIEA0BaHUN. TeopeTuueckoil OCHOBOMN
pa3paboOTOK  SABJISICTCS ~ COLMAJbHAS — TCUXHMATPHS, OTHOKYJIBTYPAJbHBIC U
TPAaHCKYIbTYpPIbHBIC  METOABI, CHCTEMHBIM aHagu3 ©W  MaTeMaTHYEeCKOe
MOJIEIMPOBAHNE C MPUMEHEHHEM METOJIOB COIMAIbHOW IICHUXOJIOTHH, ammapaTa
TEOPHUHU UTP U reornH(popMaTHKH [Tl 00pa0OTKH pa3HOIUTAHOBOW HH(GOPMAIMH TIPU
NPUHATAW PENICHWH 10 ONTUMH3AIMU CTPYKTYPHI IICUXOJOTHYECKOH |
HapKOJIOTHYeCKOoM momMolu. IlocTpoeHrne (GOpMalbHBIX TEOPETHKO-UIPOBBIX
MoOIelell  TEHEBOW OKOHOMHKH HEBO3MOKHO 0€3  MEXIMCUUIIMHAPHBIX
WCCIENOBAHMMA KaK  COIUAIbHO-DKOHOMHYECKHX  SIBJICHHWM, CBSI3aHHBIX C
HE3aKOHHBIM 000poToM [IAB, Tak 1 U3y4eHHs CBOUCTB JMYHOCTH, BOBICUCHHON B
ATOT TIPOIECC, IUHAMHKH TICHXOAMOIMOHAJIBHBIX COCTOSHUM W MOTHBOB
TTOBEICHNS BCEX YUaCTHUKOB «OM3HECA.

B npakTuke conuaibHO-IICUXOJOTHYECKUX U SKOHOMHKO-KPUMUHOJIOTUYECKUX
WCCIIEIOBAHUN CYIIECTBYET HAKOIUIEHHBIA OIBIT IO PEHICHUI0 MOJOOHBIX 3ajad,
MO3BOJISTIONIMHA  3(P(GEKTUBHO BBIUHCIATh peANbHbIC 3HAYCHUS I (QYHKIHN
BBIUTPHIIIIA UTPOKOB. BriepBbie HapKkomorndeckas cUTyanusi B XabapoBCKOM Kpae
HCCIEN0BaHA B COLMAIBHO-TICUXOJOTMYECKUM ACIHEKTE C IMPUBJICUCHUEM CMEXKHBIX
TUCHHIUTNH: TICUXUATPUN, SKOIOTHUH, SKOHOMHUKH, MaTeMaTHKH, WH()OPMATHKH,
KyJbTYpOJIOTHH,  ATHOTpaduH, TOJUTOJNOTHH, KOH(IMKTOIOTHH. AHAIH3
pacrpocTpaHeHus! TPyNIOBOM HAPKO3aBUCUMOCTH MO3BOJIMI BBISIBUTH COLIUAJIBHO-
[ICUXOJIOTUYECKUE, 3THO-HAPKOJIOIMYECKUE u MEIUKO-3KOJIOTMYECKH €
ocobeHHOCcTH pernoHa. OmpenenuB TJIABHBIE TPUYHHBI, IPEIONPE/IEISIONIN e
BcTpeuy yenoBeka ¢ [IAB, MoxHO onpenennuts n 3hGEeKTHBHYIO TaKTHKY MOWCKa
BBIXOJA U3 COCTOSHUS 3aBUCHUMOCTH, TaK KaK CTAHOBUTCA BO3MOXHBIM
NPEACTABIATh KU CaM QJIrOPUTM BO3HUKHOBEHHUS W Pa3BUTUS HApPKOMAaHUM U
aJIKOr0JIN3Ma, U pa3HOIIJIAHOBBIEC PUCKHU.
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PE®EPATU / ABSTRACTS

TH®OPMAIIIIHI TEXHOJIOT'Ti B EKOHOMIIII
INFORMATION TECHNOLOGY IN ECONOMY

YK 004.77

OuiHKA IJIATOCIPOMOKHOCTI MOTEHIiHUX KTiEHTIB kKomnawii / Boxoska M., Poynann 3.,
Bpo6ka S1. // Matematuune MozentoBatHs B ekoHomini. — 2016. — Nel. — C. 5-18.
ByniBenbHa Tany3b € OJHIEIO 3 KIIIOYOBHX Taily3eil BCiX PO3BMHEHHMX EKOHOMIK CBITY.
PaHinre iHIIMX Tajy3ell BOHA BKa3dye Ha IMOTEHIIHI MpoOJieMH HalliOHAJIbHOI €KOHOMIKH.
Panime iHmmMX ramy3eli BoHa BKa3dye 1 Ha MOTEHI[HE MOJIIIIEHHS EKOHOMIKH, fKa
BUXOJIUTh 3 periecii a00 HaBITh 3 KPH3H.

Meroto 11i€i CTATTi € BUKOPUCTaHHS HEHPOHHHX MEPEeX Ui MPOTHO3YBaHHS MOXKJIHMBUX
(hiHaHCOBHX TPYAHOIIIB OyaAiBenbHUX KomnaHiil B Yechkiii PecryOmiri.

Jiist MoJenoBaHHsI KOHKPETHOT HEHpOHHOI Mepexki Oylu BHKOpPHCTaHI JaHi Tpo BCi
OyniBenbHi komnani¥ B Yeckkiit Pecniyoumiui B nepion 2003-2013 pp. Takum unHoM, daiin
nanux mictutk Maibke 67 000 3anmciB npo kommanii B okpemi poku. KoHkperHo, MoBa e
mpo BCi [aHi, BKIOYAOYM PiuHUE OamaHc Ta iHmI mo3abyxranrtepchki mani (Hamp., AaHi
PO CMiBPOOITHUKIB KOMIIaHi).

Jlyist MOJIeITFOBaHHsI KOHKPETHOI HEHPOHHOI Mepexi Oyiau BHUKOPHCTAaHI: JiHIIHA Mepexa,
iMoBipHicHa Heliponna Mepexa (PNN), ysarampHeHO-perpeciiiHa HEHpOHHa Mepexa
(GRNN), panianpro-6asucHa mepeka (RBF), tpumaposa mepuentponsa mepexa (TLP) i
YOTHPHOXIApOBa mepientponHa Mepexa (FLP).

Pe3ysnbpraToM MpOBENEHHS aHANI3y € KOHKPETHA MOJIEINb INTYYHOI HEHPOHHOI Mepexi, sika
Moxe 3 OueiI HiXK 90% TOYHICTIO BH3HAYMTH, YM KOMIIAHII MOXKE IOOJIATH IIOTEHLIMHI
¢iHaHCOBI TpyaHOI, a0 KOMIaHisl 30aHKPYTye MPOTArOM JEKiJIbKOX POKiB, a0 BOHA
30aHKPYTYE MPOTATOM OIHOTO KallCHOAPHOTO0 POKy. YacTHHOIO TEKCTy € 1 OCHOBHI
CTAaTHCTUYHI XapaKTEePUCTUKU TOCTIMHKYBAaHOTO (aifyia i JOCATHYTOTO pe3ynbTary (aHaii3
YYTJIIMBOCTI, MATPHUIISI HETOYHOCTEH Ta 1HIIi).

Ha mpaktumi mMonens MOXYTh BUKOPHCTOBYBATH SK KEPIBHUKH OYIiBENBPHHX KOMIIAHIMH,
IHBECTOpH, SIKi IIYKAIOTh BiAITOBIMHI KOMMAaHIi AJIs BKJIQJCHHS KamiTaly, TaK i KOHKYPEHTH
a6o0 iHII1 Cy0'eKTH.

YK 004.77

OuneHKa IIATeKeCcnoCO0HOCTH MOTEeHIHAJBHBIX KIMeHTOB kommanuu / Boxozka M.,
Poynann 3., Bpoka S1. // Marematudeckoe MojienipoBaHue B 3koHomuke. — 2016. — Nel. —
C.5-18.

CrpouTtenbHas OTpacib SIBISETCS OXHON M3 KIIFOYEBBIX OTpacieil BceX pa3BUTHIX SKOHOMHK
Mupa. PaHpme gapyrux orpacieil oHa yKa3blBaeT Ha IIOTCHIHAJIbHBIE IPOOIEMBI
HAIOHAJIbHON SKOHOMUKH. PaHblIe qpyrux oTpaciel oHa yKa3blBaeT U Ha MMOTEHIUAIBHOE
YIIydllIeHHEe SKOHOMUKH, KOTOpasi BBIXOAUT U3 PELIECCUH WIX JaKe U3 KPU3HCa.

Lenbro 3TON cTaTbH ABISETCS HCIONB30BAHHE HEMPOHHBIX CETEH AN MPOrHO3UPOBAHHS
BO3MOXKHBIX (DMHAHCOBBIX TPYAHOCTEH CTPOMTENbHBIX KoMnanui B Yemickoii PecrryOnuke.
Jnst MopennpoBaHusl KOHKPETHOM HEHpPOHHOH ceTH OBLIM HCIONB30BaHBI JTaHHBIE O BCEX
cTpouTenbHBIX KoMmnaHusx B Yemickoir PecrmyOmmke B mepmon 2003-2013 rr. Takum
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obOpazoM, (aiin maHHBIX comepkutr moutd 67 000 3amucell 0 KOMIAHUSX B OTACTBHBIC
roxel. B wactHocTH peup MAET O BceX MAaHHBIX, BKIIOYAs TOJOBOWM OajaHc M Apyrue
BHEOyXTraJqTepCcKHe JIaHHbIE (HAMp., JaHHBIE O COTPYAHUKAX KOMIIaHHUMH).

Jist MonieTMpoBaHusl KOHKPETHOW HEHPOHHON CeTH OBUTH HCIIONB30BaHbI: JIHHEWHAS CETh,
BeposTtHocTHas HeliponHas cetb (PNN), 0000mEHHO-perpeccionHasl HEHpOHHAs CeTh
(GRNN), pamuansHo-6a3ucHas cetb (RBF), Tpexcnoitnas nepcentponnas cets (TLP) u
YeTwIpexcioiHas nepcentponHas cets (FLP).

Pe3ynpraToM TmpoBeleHUs aHanmu3a SBISIETCS KOHKPETHAas MOJAENb HWCKYCCTBEHHOU
HEHPOHHOW CETH, KOTOpast MOXKET ¢ Oonee ueM 90% TOYHOCTHIO ONPENCIIUTh, B COCTOSTHUU
JU KOMIAHUS TPEONOJEeTh MOTeHUIHAIbHbIE (DPUHAHCOBBIE TPYAHOCTH, WM KOMIIaHUS
00aHKPOTHUTCSI B TEUEHHE HECKOJBKHX JIET, WIM OHa OOAHKPOTHTCS B TEYEHHE OJHOTO
KajeHaapHoro roja. YacTblo TeKcTa SIBISIOTCS W OCHOBHBIE  CTaTHCTHYECKHE
XapaKTepUCTUKH  Hccieqyemoro ¢Qaina u  JOCTUTHYTOro  pesyibTata  (aHaiu3
YYBCTBUTEIBHOCTH, MaTPUIAa HETOYHOCTEH U IPYTHe).

Ha mpaxtuke Monenb MOTYT MCHONB30BaTh Kak PYKOBOIMTENN CTPOUTEIbHBIX KOMIIAHUM,
WHBECTOPBI, KOTOpBIE WIIYT MOAXOASLIME JJIsi BIOXKEHUS KaluTana KOMIIAaHWH, TaK H
KOHKYPEHTBI WM APYrue CyObeKThI.

VJIK 004.942

AJITOpuTM annmpoxkcuManuu GyHKIMii ¢ ucnoiab3osanueM Meroaa JIxk. 3oiitenaeiika /
Kpspxua O.A. / Maremarnueckoe MozienupoBanue B skoHomuke. — 2016. — Nel, — C. 19-29.
B crathe paccMaTpuBaeTcs BapuUaHT KyCOYHO-IOJIMHOMUANIBHOM amNNpOKCHMAlUU ¢
NIPUMEHEHUEM  METOZla BO3MOXKHBIX  HampasieHuH. PaccMoTpeHa  BO3MOXKHOCTB
npuMmeHenust Meroza [x. 3olTenaeiika Ui pelieHns 3aa4 OMUCAHUsI CIIOKHBIX ()YHKI[HIA.
IIpenctaBneH anaropuTM M NEpBUYHAs KOMIIbIOTEpHas mporpamma. CrenaHsl BBIBOABI C
OIIpe/IeTIEHUEM NPAKTUUECKON LIEHHOCTH NPEACTABICHHBIX UCCIIEI0BaHUI.

UDC 004.942

The algorithm of approximation of functions by using method G. Zoutendijk /
Kryazhych O.0. // Mathematical modelling in economy. — 2016. — Nel. — P. 19-29.

The paper examines an option piecewise polynomial approximation using the application
method "possible directions”. Proven method G. Zoutendijk to solve problems of a
description of complex functions. The algorithm and computer program are presented with
the aim of further implementation of the method. The practical value of the research is
defined. The conclusions are made.

MATEMATHYHI TA IHOOPMAIIIMHI MOJEJII B EKOHOMIIII
MATHEMATICAL AND INFORMATIONAL MODELS IN ECONOMY

YK 330.101

Sk BipyBaHHS-NIepeKOHAHHS, 10 CYNPOBOMKYBAIM BHHHUKHEHHS 1 PO3BHTOK
Kamitagaizmy, YyHiBepcuTeTy i MaTeMaTHKM, PillydyuM 4YUMHOM BIUIMHYJIH Ha
dopMyBaHHSI IHCTHTYTY MAaricTPajdbHOr0 HANPSAMY €KOHOMIYHOI JuCHUITiHN [
€dimor B.M. // Matematuane mozentoBadHs B ekoHoMimi. — 2016. — Nel. — C. 30-58.

VY crarTi JOBOAWTHCA, IO MaricTpaJIbHUNA HANPSM €KOHOMIYHOI TUCHUILTIHY, KA B JaHUH
Yac BKJIIOYAE B ceOe TakKy IiUIMCIHUILTIHY, K HOBA IHCTHTYIIOHAJIbHA €KOHOMIYHa Teopis,
copMyBaBcs MiJ] BUPIMIAJbHAM BIUIMBOM TPhOX IHCTUTYTIB (KamiTanizMy, YHIBEPCUTETY Ta
MaTeMaTuKH), sIKi HaB's3au mpodecii eKOHOMICTIB TX OCHOBHI BipyBaHHS-TIepeKoHaHHsL. Lle
Taki BipyBaHHs-TiepeKkoHaHHs: «Laissez-faire», abo mkimMBicCTh AEpP/KaBHOTO BTPYYAHHS B
eKOHOMIiKYy; «EKOHOMIYHI 3HAHHS MarOTh ANPIOPHUN 1 SK3EreTWYHMH Xapakrepy; «Bci
MaTeMaTn4Hi 00'€KTH ICHYIOTH y nHilicHOCTi»; «Kpaca € BaXJIMBHM KpUTEPIEM OLIHKH
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TeopeTHIHUX Mo0ymoB»; «HaykoBe MOCHIIKCHHS € TPOI0 3 aKCcioOMaMH 1 IpaBIIaAMU
BHUBEJCHHS». Yepe3 I BipyBaHHA-TICPCKOHAHHS MAariCTpaJbHUN HAMpsSM EKOHOMIYHOT
JICIIMTUTIHA, 3aCHOBAHUN HAa MaTEeMaTHYHUX MOOYAOBaX, JOBIIHHO 3aI03UYCHUX 3 (Hi3HKH
JICB'ITHAMIATOTO CTONITTS, 3alUIIAEThCS TII3HABAIBFHO CTCPWIBHUM 1  COIATBHO
LK JUTABUM.

VK 330.101

Kak BepoBaHusi-y0eKIeHUsI, CONPOBOKIABIINE BO3HMKHOBEHHE M  pa3BUTHE
KANUTAJM3MA, YHHBEPCUTETA U MATEMATHKH, PEIIMTEJbLHBIM 00Pa30M MOBJIMSIM HA
(opMupoBanMe HMHCTHTYTA MACrHCTPAILHOTO HANPABJIEHHS] JKOHOMHYECKOM
auciuminabl / Edumor B.M. // MaremaTtudeckoe MoeaupoBanue B skoHoMmuke, — 2016. —
Nel. — C. 30-58.

B craTthe J0Ka3bIBAETCS, YTO MAarkCTPabHOE HAMpPaBieHHE SKOHOMHYECKOU JUCIUTUTHHBI,
KOTOpasl B HACTOSINEE BpPeMs BKIIOYA€T B ceOs TaKyl MMOIUCIHUIUIMHY, KaK HOBas
WHCTUTYIIMOHAJIbHAS JOKOHOMHYECKash Teopus, C(HOPMHPOBANIOCH TOJ  PEHIArONHM
BIMSHHEM TPEX HHCTUTYTOB (KalmHWTalW3Ma, YHUBEPCHTETa W MAaTEMaTHKH), KOTOphIE
HaBs3aH MPOPECCHU SKOHOMHUCTOB WX OCHOBHBIC BEpPOBAHMWSI-YOSKICHHUS. OTO TaKHe
BEPOBaHUS-yOCKICHNS: «Laissez-faire», WIn BPEIHOCTh roCcyJIapCTBEHHOT O
BMEIIATENBCTBA B OKOHOMHKY; «ODKOHOMHYECKHE 3HAHWS HWMEIOT AalpHOPHBIA U
9K3ereTHYECCKUii  xapakrep»; «Bce Matemartuueckue OOBEKTBI — CYIIECTBYIOT B
JEeHCTBUTEIBHOCTH»; «KpacoTa SBIAETCS BaXKHBIM KPHUTEPUEM OIIEHKH TEOPETHUECKUX
nocrpoeHui»; «HaydHoe wuccienoBaHue sIBISETCS WIPOM C aKCMOMaMM W IpaBUIaMU
BBIBOJa». [3-3a  3TUX  BepoBaHMH-YOXKJEHHI  MarucTpajibHOE  HalpaBJCHHE
9KOHOMHYECKOW  JINCIMIUIMHBI, OCHOBAHHOE Ha MATEMaTHYCCKUX  IOCTPOCHHSX,
MPOU3BONIBHO B3SITBIX W3 (DU3WUKHM JCBATHAANATOTO BEKa, OCTACTCSA IIO3HABATEIHHO
CTEPUIIBHBIM U COITHATIBHO BPEHBIM.

VK 336.711.(477)

Moaeiu cTpecc-TeCTUPOBAHUS ISl ONEHKH puckoB OankoB / Bopruukos I.I1,
JIrobuu A.A. // MatemaTndeckoe MoienupoBanue B skonoMmuke. — 2016. — Nel. — C. 59-73.
Mopenu cTpecc-TecToB CIEAyeT pas3/eNsaTh 10 BUAAM PHUCKOB, KOMIUIEKCHOCTH M JPYTHM
kputepusiM. CTpecc-TecTbl JOIDKHBI OBITh KOMIUIEKCHBIMH W 0oJiee peryispHBIMH,
0COOEHHO Ui KpPYHNHBIX OAQHKOB, W BKIIOYATh JOMONHUTENBHO PHCKH PpelyTaluH,
OIIEPAIIIOHHBIN PUCK; PpE3YIbTAaThl CTPECC-TECTHPOBAHMSA KPYMHBIX OAaHKOB JIOJDKHBI
ITyOJIMKOBATHCSL PETYIATOPOM. JlaHHBII MHCTPYMEHT CIIEAYeT HCIONb30BaTh AJS OLEHKH
MOoTpeOHOCTH OaHKa B JONMOJTHUTEIFHOM KamuTalle Kak Oydepe, YMEeHbIIeHU S SKCIIO3UIINN
IO PUCKOM H IIPUMEHEHHS CIIOCOOOB CMATUCHUS PHCKOB.

UDC 336.711.(477)

Modelling strest-tests to assess risks of banks / Bortnikov G.P., Luybich O.O. //
Mathematical modeling in economy. — 2016. — Nel. — P. 59-73.

Models of stress tests should be subdivided by type of risk, complexity and other criteria.
Stress tests should be more regular and complex, especially for large banks, and cover
reputational and operational risks; the regulator has to publish results of stress tests of
major banks. This tool is designed to assess the need in additional bank capital as a buffer,
for reducing exposure at risk and developing manners to mitigate risks.
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VJIK 629.039.58; 004.942

Mopeab ynpapjieHHs TePCOHAJIOM MNpEANPUSATHIl, padoTalwIUX ¢ TpuTHeM [
Kosanenko A.B. // Matematuueckoe MozenipoBanre B SkoHomuke. — 2016. — Nel. — C. 74-84.
B crarbe npesicTaBiIeHO onMcaHue BO3MOXHBIX aBapUHHBIX CHUTYalHiH, KOTOPhIE BO3HUKAIOT
B IIporiecce paboThl NPEeANIPUSTHH, UCTIONIB3YIOIINX W30TOI BOIoposa TpuTHi. IIpuBeneHs
pacyeTsl MaKCUMAaJIbHON MPU3EMHONW KOHIIEHTPALWU U TOCTYIUICHUS TPUTHS B OPTaHH3M
TepcoHaja Kateropuu b depe3 opraHel AbIXaHUs IPHU aBapUHHOM BBIOpOce B aTMochepy.
OOocHOBaHa MOJENb YIPaBJIEHUS IEPCOHAIIOM C IENbI0 HENOMYIIEHUs aBapUHHBIX
curyaiuii Ha oObekre. CrenmaHbl BBIBOIBI M 00O3HAUCHBI MMEPCIIEKTHBHI IabHEHIINX
WCCIIEIOBAaHUH I10 HCIOJB30BAHUIO MATEMAaTHYECKHX METOJIOB JUIS TPOTHO3MPOBAHUS U
MOJICTTMPOBAHHUS 0€30MaCHOCTH Pa0OThI MPEANPUATHH, pAOOTAIOIINX C TPUTHEM.

UDC 629.039.58; 004.942

The model of personnel management the enterprises working with tritium /
Kovalenko O.V. // Mathematical modeling in economy. — 2016. — Nel. — P. 74-84.

The article presents a description of possible emergency situations that arise in the process
of work that uses the hydrogen isotope tritium. The calculations of maximum ground
concentration and flow of tritium in the human body for employees in category B. This is
possible with emergency release through the human respiratory tract admission. The model
of personnel management to prevent emergency situations at the facility is substantiated.
Conclusions are made. Also the perspectives of future research on the use of mathematical
methods for predicting and modeling the safe operation of enterprises who work with tritium.

VK 330.34

Hcnonb3oBanue MeToda IOCTIEAOBATENBHBIX YCTYNOK [UIsi pelleHusi 3aJa4yu
NOBBIIIEHUs] PEHTA0EILHOCTH NPOM3BOACTBA Majoro mpexnpusitust / Keux M.JL,
Herenuk I'.T"., Jo0Oynsik JLII. // MaTtemarnueckoe MozaenupoBanue B skonomuke. — 2016. —
Nel. - C. 85-91.

ITpensoxeHO HCIOIb30BAaHHE METOJAA IMOCIEAOBATEIbHBIX YCTYIOK IS PEIICHHUS 3a1a4u
HOBBIIICHUS PEHTA0SIbHOCTH NPOM3BOACTBA. [IPHBOAUTCS ANrOpUTM pELICHHs 3a1a4yd B
0011eM CiIydae U ero HCIoNb30BaAHMUE TS PEILCHNS] KOHKPETHOrO PHMEpa.

UDC 330.34

Using the method of successive concessions to solve the problem of increasing the
profitability of a small enterprises / Kvyck M.Ya., Tsehelyk H.H., Dobuliak L.P. //
Mathematical modeling in economy. — 2016. — Nel. — P. 85-91.

The article proposed the method of successive concessions to solve the problem of
increasing profitability. An algorithm for solving the problem in general and its use to solve
specific example is considered.

AHAJII3, OIIHKA TA TIPOTHO3YBAHHS B EKOHOMIII
ANALYSIS, EVALUATION AND FORECASTING IN ECONOMY

YK 004.942

KosimyecTBeHHAs OLlCHKAa PHCKa YIIEpOOB OT aBapHil HA NMOTCHIHAJIBHO ONACHBIX
oobekrax / Credanmmmu J[.B., Pomanuyk E.I'. / MatemaTndyeckoe MOJeIMpOBaHHE B
skoHoMHuKe. — 2016. — Nel. — C. 92-99.

PaccmoTpeHo 3amady KOJNWYECTBEHHOM OIIGHKM pPHCKOB ymiepOoB OT aBapuii Ha
TIOTEHIINATIBHO OMACHBIX OOBEKTaX C Y4eTOM BO3MOXXHOCTH PA3BUTHS aBapHil 1O pa3HBIM
creHapusiM. 3ajada pemaeTcs B paMKax CIEHApPHOTO IMOAXOAa C HCIONB30BAHUEM
GaliecoBCcKOro npeoOpa3oBaHMs BEPOSITHOCTEH aBapUITHBIX COOBITHI.
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UDC 004.942

Quantifying the risks of losses from accidents at potentially dangerous structures /
Stefanyshyn D.V., Romanchuk K.G. // Mathematical modeling in economy. — 2016. — Nel. —
P. 92-99.

The problem of quantifying the risk of losses from accidents at potentially dangerous
structures in view of possible development of accidents under different scenarios was
considered. The problem is solved within the scenario approach using Bayesian probability
conversion emergency events.

YK 004.942 + 517.958: 343,976

IIpoGsiemu MonenOBaHHA TiHHOBOI €KOHOMIKM HAa NPHUKJIaAi HeJeraaibHOro ooiry
ncuxoakTuBHUX peyoBumH / KucemsoB B.I., Tlonmymienko C.K., JleBkoa O.A.,
Bymaunekuii O.0., Casin C.3. / MatematuuHe MojeTtoBaHHs B ekoHoMiIl. — 2016. — Nel. —
C. 100-115.

PosrmsiHyro  migxoam 10 CTBOPEHHsI  JECKPUNTHUBHUX  MoOJeEled  €KOHOMIKO-
KPUMIHOJIOTIYHHX CUCTEM Ha MPHKJIaJi CXeM HE3aKOHHOTO OOITy MCHMX0aKTHBHUX PEYOBHH.
CucreMHUI aHaji3 HAPKOJIOTIYHOI CHTYAIlii JO3BOJIMB BUSBUTH COLiaJIbHO-KPHUMIHOJIOTIYHI
Ta eTHOHapKoJoriuHi ocodnuBocti Jlanexoro Cxoxy Pocii.

UDC 004.942 + 517.958: 343,976

Modelling problems of a shadow economy on an example of an illegal turnover of
psychoactive substances / Kiselev V.1., Polumiienko S.K., Levkova E.A., Budnitski A.A.,
Savin S.Z. /[ Mathematical modelling in economy. — 2016. — Nel. — P. 100-115.
Approaches to making of descriptive models of economic and criminological systems on an
example of circuits of illegal turnover of psychoactive substances are considered. System
analysis of a narcological situation has allowed to detect socio-criminological and
ethnonarcological features of the Far East of Russia.
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10 YBAI'M ABTOPIB )KYPHAJIY

3MicT MarepialiB, 10 HANPABISAIOTHCS JI0 PENaKilii, MOBUHEH BiAMOBigaTH Mpodiiro
Ta HayKOBO-TEXHIYHOMY PiBHIO XypHaily. TemaTHka )ypHaJly CTOCYETbCS MaTeMaTHYHOTO
MOJICITFOBaHHSI Y BCiX cpepax rocronapchKoi AisuIbHOCTI, TOOTO, EKOHOMIKHU B ii HIMPOKOMY
PO3YMiHHI.

KoxHa HaykoBa cCTaTrTs IIOBUHHA MAaTH BCTYI, PO3ALIM OCHOBHOI YacTHHH Ta
BHCHOBKH, a TAKOX aHOTAIIIIO 1 KITFOYOBI CIIOBA TPhOMa MOBaMH (YKpaiHCHKOIO, POCIHCHKOIO
Ta aHMIilichKkow). Takok TpbOMa MOBaMHM MOAAIOTHCS pedepaTd OO CTATTi, AKi OymyTh
pO3MIIlleHI B E€IEKTPOHHOMY BapiaHTi KypHaly «MaremMaTuuHe MOJICIIOBAHHS B
€KOHOMII[I» Ha CalTi KypHaITY.

Yci mpexacTaBieHI B peNakililo PYKOMHCH MPOXOJATh peTelibHE 0araTojaHKOBe
pelieH3yBaHHsI BiIMOBITHUMHU (axiBusMU 3a mpodizem cratti. SKIo cymapHa OIliHKa
PELICH3CHTIB MEHIlIAa 33 BCTAHOBJICHHH TIOPIT, PYKOIMUCH BIIXWIAIOTHCA. ABTOpPY
HAJICWJIA€ThCS BiJITIOBIIHE MOBIIOMIICHHSI. MaTepiaiiy, OTpUMaHi BiJl aBTOpa, PEAAKIIE0 HEe
noBepTaroThesA. [lichs moompalfoBaHHS aBTOP MOXKE MNOAATH MaTepiall MOBTOPHO, 3
BHUKOHAHHSM YCiX MPOIENyp IMOoAadi MaTepiany.

Cratri, o Oynu mpeAcTaBieHi B PeNaKilito 1 IPUHHATI MICHsA pereH3yBaHHA, aje He
NOMaNtd B TOTOYHUH HOMEp >KypHaly, OyIyTh HaJpyKOBaHi B HACTYIIHHX HOMepax
KypHaIy.

3MicT CcTaTTi Ta SAKiCTh HAMUCAaHHSI a0o0 mepeknany (YKpaiHCBKOI ab0 aHTIIHCHKOIO
MOBaMH) TEPErBIIAIOThCI KOPEKTOpaMHU KYpHAIy, MPOTE BiIIIOBiTANBHICTh 3a 3MICT Ta
SKICTh CTAaTTI HECyThb aBTOpW Matepiamy. Jlo craTTi MOXyTe OyTH BHECEHI 3MiHU
penakuifHOro Xapakrepy 0e3 3rou aBTopa.

Po3gin skypHamy, mo skoro Oyde BiIHECEHa CTAaTTs, BHU3HAYAETHCS PENAKINIETO,
Y3TOMXKYETHCS — TOJIOBHAM PENaKTOPOM abo HOro 3aCTYITHHKOM.

OcraToyHnid BHCHOBOK HIOAO ITyOmiKamii mMarepialliB CXBalIO€ pelaKmiiHa KOJeris
KYpHaIy.

EnextpoHHa Bepcis KypHaily, npaBmwia oQOPMIICHHS Ta BUMOTH JIO CTaTei, 3MIiHHM 1
JIOTIOBHEHHS 10 TEMAaTWYHHX PO3ALTIB OYyIyTh OIEPaTUBHO MOJAaBaTHCS B IHTepHeTI Ha
caiiti KypHany «MaTteMaTivHe MOJIEIIOBAaHHs B €KOHOMII» WWW.mmejournal.in.ua

KypHhan TakoX NpencTaBIeHUH Ha calTi [HCTHTYTY TeleKoMyHIKalii i rrobamsHOro
inpopmariiitroro npocropy HAH Vkpainm http://itgip.org/ y posgini «BumaBauua
IISUIBHICTBY.

MaremaTruHe MOJIEIIOBaHHS B ekoHoMilli, Nel, 2016
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