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Abstract. The study describes the existing methods for quantitative and qualitative risk analysis
and risk assessment software. The field of mathematical modelling is very much developing in economics,
allow-ing for more in-depth research. Risk management also requires accurate justification of decisions
about the importance of risk, which is made possible by accurate quantitative calculations, including
mathematical modelling. The decision-making process within the project is based on the results of visual
analysis, i.e., the study of the risk profile and the cumulative risk profile derived from the simulation.
This research shows that quantitative risk methods in the project manager's toolkit are helpful in ob-taining
complex calculations, but risk management cannot currently exclude the role of a project risk manager
from the risk assessment pro-cess.

Keywords: risk, risk management, optimization, mathematical modelling, software programming

Introduction

Every business or project inevitably faces uncertainties and risks that threaten its existence
along the way. Project risk management is concerned with identifying and controlling risks before
they occur [1]. During the project phase, various risks occur that can reduce performance and even
lead to project failure. Therefore, the application of project risk management is important to
achieve optimal performance in projects [2]. The risk management system is designed to provide
an ideal balance between generating profits and reducing the costs of an enterprise and aims to
integrate into the company's global management system, operations, and business plans. The
risk management system will be most effective only if this factor is observed [3]. Both
quantitative and qualitative methods are used to assess risks. Mathematical modelling belongs
to the group of quantitative methods which provide a comprehensive assessment of the
probability of risk and harm but have the disadvantage that they require the involvement of
competent experts. Quantitative methods are more labour-intensive, but identify different
alternatives for decision-making [4].

Qualitative risk analysis

Risks in the implementation of IT projects can be divided into three groups: risks related
to the quality of the product being developed; risks related to the speed of development; risks
related to the budget allocated for development. Shifting the focus to one group causes a change in
the oth-er two. If you want to implement a project quickly and inexpensively, prepare for the
appropriate
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quality. You need to quickly get a high-quality result, provide the necessary budget, work to dead-
lines. IT projects are becoming larger and more deeply integrated into the business ecosystem. The
focus today is no longer just on automating business processes, but on making them as efficient as
possible in a short time. The business does not only develop digital products — it strives to create
unique offers for customers and release them to the market faster than competitors. Against this
background, the timing of the project is becoming increasingly important: if competitors release a
similar product earlier, all efforts will be wasted. Quality requirements are constantly growing. To-
day, a high-quality product implies not only a user-friendly UI/UX, high performance, security, and
availability. There is an increasing need in business professionals with both strong technical skills
and industry knowledge [5].

Practical recommendations for managing IT project risks. Project risks require individual con-
sideration and analysis, but the industry has already developed a set of practices that reduce the
likelihood of major risk factors. Against the background of a fast pace and at the same time high
uncertainty and unpredictability of results, it is not so much technical or organizational risks that
come to the fore, as the risks associated with the divergence in expectations: business and IT team,
users and business, business and partners, IT team and users. The technological world is developing
very quickly, the initiator of the project often does not fully understand what exactly he will receive
at the end of the project, because the vision of the final goal is formed after a series of experiments
and testing hypotheses. If you do not establish business interaction with the IT team, the amount of
work will increase, the development time will increase, and the budget will swell. That is, the result
obtained in all parameters will differ from the expectations of the customer [6]. To prevent disap-
pointment, it is recommended to consider the following points:

1. It is necessary to accurately identify all stakeholders of the project, that is, all persons who
have certain requirements and expectations for the project and, equally important, can influence it
(from a financial, organizational, regulatory point of view). The main task is to identify their expec-
tations and concerns. This way you will eliminate the situation when at the final stage of work, it
suddenly turns out that everything that has been done does not suit one of the key stakeholders, who
up to this point did not take an active part in the project.

2. It is necessary to create a single information field for stakeholders and project participants.
All initial information and agreements on the project should be recorded, and it is better to do it vis-
ually. First, because visual information is better perceived. Secondly, it will always be possible to
return to the fixed source version in case of dispute or doubt. The project roadmap, which reflects
the tasks and the order of their implementation and is publicly available, will provide a unified view
of the project for everyone who needs this information, will quickly provide answers to many ques-
tions, which will save time on communication to find out the details.

3. Break down the project into small iterations (work cycles). Working in the mode of short
iterations allows you to quickly identify risks, blockers, problems and eliminate them. The more
work that is done before the problem becomes known, the more expensive it will be to fix the situa-
tion. Due to short periods, such additional costs are significantly reduced.

4. Establish regular feedback. This communication is provided by daily reports of the project
manager, weekly demonstrations of progress and results of work. As a result, all interested parties
regularly receive information about what is happening on the project. But such reporting is also use-
ful for the team itself. For example, if there is a tendency to increase the budget, which can be clear-
ly traced on the roadmap and in reports, the project manager can think in advance of cost optimiza-
tion options and offer them to stakeholders. And one more tip: you should always start with the
most important and complex, with what is critical for the project. This will allow identifying poten-
tial risks and adjusting the strategy even at the early stages of the project. The risks in the IT sector
are largely due to the specifics of the industry: they are associated not so much with the occurrence
of force majeure, but with the divergence of expectations and uncertainty of results. In addition, it is
necessary to consider the peculiarities of this industry:

1. IT is a young industry.
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2. Research is carried out constantly, innovations are introduced quickly.
3. The growth rate is very high. As a matter of fact, the IT industry is relatively young com-
pared to other industries.

Quantitative risk analysis

Quantitative analysis is performed in relation to those risks that, in the process of qualitative
risk analysis, were qualified as potentially or significantly affecting the competitive properties of
the project. The purpose of the analysis is to determine the probability of achieving specific project
goals, identify risks that require special attention, determine realistic and achievable goals for the
cost, schedule, or content of the project. While considering the risks of the project, determine:

1. Monitoring and management.

2. Management planning.

3. Qualitative analysis.

4. Identification.

5. Quantitative analysis.

6. Response planning.

The best project management solution is found when some conditions are left undefined. This
analysis presents a quantitative approach to project management decision-making under uncertain-
ty. The main methods of collecting and presenting data for quantitative risk assessment are:

1. Surveys used to quantify the probability of occurrence and impact of risks on project objec-
tives. The information required depends on the type of probability distribution used. For example,
for some widely used distribution models, you need to collect information about the optimistic, pes-
simistic, and most likely scenario, and for other models, you need to collect information about the
mean and standard deviations.

2. Expert assessment. Experts in this field, whether they are employees of the organization or
are engaged from outside (for example, experts in the field of engineering or statistics), confirm the
correctness of the data and methods.

3. Risk diagrams. A continuous probability distribution represents the uncertainty of values,
such as the duration of planned operations and the cost of project elements. A discrete distribution
can be used to represent uncertain events such as test results or a possible decision tree scenario.
Most widely used for risk diagrams are the triangular distribution and the beta distribution [7].

Methods of quantitative risk assessment:

1. Method for analysing the sensitivity of performance criteria.

2. Analysis of the expected cash value.

3. Decision tree analysis.

4. Simulation modelling.

Quantitative risk assessment based on Simulation.

The task of determining the duration of the project can be divided into two tasks — task project
planning (definition of project scope, scheduling, and resources) and objective quantitative assess-
ment of the additional time required to prevent the consequences of occurrence of risk events [8].

Application of simulation modelling

Simulation modelling (simulation) is a common type of analogy modelling implemented with
the help of a set of mathematical tools, special computer programs, simulators and special IT that
allow you to create processes in the computer's memory analogy, with the help of which you can
conduct a targeted study of the structure and functions of a real system in its "simulation" mode,
optimize some of its parameters.

Simulation modelling is a common type of analogy modelling implemented using a set of
mathematical tools, special simulating computer programs and programming technologies that al-
low using analogy processes to conduct a targeted study of the structure and functions of a real
complex process in computer memory in the "simulation" mode, to optimize some of its parameters.
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A simulation model is a special software package that allows you to simulate the activity of a com-
plex object. It runs through parallel interaction of computational processes in the computer, which
are analogous to the processes under study in terms of their time parameters (up to the time and
space scales). For this type of modelling, the synonym computer modelling is used. Since the simu-
lation model needs to be created, it requires special software - the simulation system. The specifics
of such a system are determined by the technology of operation, a set of language tools, service
programs and modelling techniques. The simulation model should reflect many parameters, the log-
ic of the behaviour of the simulated object in time (time dynamics) and in space (spatial dynamics).
Modelling of economic objects is related to the concept of financial dynamics of the object [9].

The use of qualitative and quantitative risk analysis: case study of «Kaztransgaz» JSC.

Using the example of Kaztransgaz JSC (KTG), we will analyze the risks of a large, export-
oriented company, which is currently listed on the RK exchange and has a positive development
trend. The activities of KTG and its subsidiaries and affiliates are commonly subject to impact of
production and non-production risks. KTG is aware of the importance of risk management as one of
the key components of the corporate governance system aimed at timely identification, assessment
and adoption of measures reducing the risks that may affect the achievement of strategic and opera-
tional objectives of the Group, as well as the company costs and reputation.

The objective of KTG risk management is to provide reasonable assurance of the strategic and
operational sustainability of the business. As part of the implementation of the vertical risk man-
agement process carried out by NC KazMunayGas JSC, identification, assessment, and monitoring
of the risks of the KTG Group of Companies is carried out in the Automated Risk Management
System (risk.kmg.kz) (hereinafter referred to as ARMS).

In the period from August 2 to October 1, 2019, key employees of all structural divisions of
KTG and its subsidiaries and affiliates were interviewed on such risk management issues as:

1) identification of risks that may affect the achievement of the goals of the KTG group of
companies.

2) the potential size of damage in case of realization of the risk is determined.

Below are the key risks of KTG and its subsidiaries and associates with the most significant
impact on the Company's activities.

In the KTG Group of Companies, 67 inherent risks have been identified, which have been as-
signed risk codes in accordance with the Unified Risk Classifier of KTG and its SDCs, risk owners
have been identified and action plans have been developed to minimize risks.

The group of companies KTG identified 21 key risks and displayed them on the Map of KTG
key risks.

1. Risk of non-fulfillment by counterparty banks of their obligations.

Due to the current difficult situation in the banking market in the Republic of Kazakhstan
there may be a default of the obligations on the part of financial institutions, which can lead to tem-
porary or complete lack of their ability ion to withdraw the company funds.

2. Risk of non-compliance with financial and / or non-financial covenants.

Since KTG is a borrower and / or guarantor when receiving and lending to its subsidiaries and
affiliates, it must comply with financial and / or non-financial covenants determined by the terms of
loans.

Risk of non-fulfillment of obligations in terms of gas supply under the gas sale and purchase
agreement (export)

The risk of occurrence due to several factors:

1. Increase in consumption in the domestic market.

2. Refusal to accept gas by the buyer.

3. Failure to fulfill obligations by the supplier.

Legislative changes in the requirements for doing business.

For the realization risks influenced by the following factors:
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1. Restrictions in the implementation of entrepreneurial (production and commercial) activi-
ties of KTG.

2. Transfer of more than 50% of a stake in a business to a third party.

3. Lack of inter-holding cooperation.

4. Uncertainties, with a dependence on key partner - the transition to market relations with
group companies KTG and JSC National Welfare Fund "Samruk-Kazyna" (the Fund), participation
in tenders for the hire of vehicles and machinery, by a team of KTG and the Fund on the common
companies’ basis.

Uncertainties associated with dependence on a key partner (PJSC Gazprom)

This risk may occur due to the following factors:

1. PJSC Gazprom's refusal to purchase Central Asian gas.

2. The reduction in export deliveries of gas PJSC "Gazprom" in Europe, including the
Ukraine.

3. The economic situation in Russia, a decrease in the volume of domestic gas consumption
in Russia.

4. Failure to fulfill contractual obligations by PJSC Gazprom or gas suppliers.

5. Availability of the resource base of the country supplying gas to -Gazprom” under contrac-
tual obligations.

6. The state of the world economy.

7. Climate conditions.

8. Political and economic situation in gas supplying / consuming countries.

9. PJSC Gazprom's policy with gas consumers.

10. The negative position of PJSC "Gazprom" in matters related to tariffs increase for the
transit of gas.

11. Increase in Russian gas production.

Fluctuation of tenge against the US dollar

There is a possibility of foreign exchange losses associated with changes in the US dollar ex-
change rate against the tenge, interest rates, the state of the market balance, inflation, economic and
political conditions.

Qualitative risk analysis is necessary, as was shown above, to exclude, minimize risks and to
maximize the benefits of KTG.

Based on the quantitative assessment of risks, we analyzed the financial and economic activi-
ties of the Group of Companies for 5 years; quantitative performance indicators are attractive for
investors intending to acquire shares in the company. According to the results of the quantitative
risk assessment done using the mathematic model, we analyzed the prices of the bottom of the first
shares of KTG, and calculated the following: correlation coefficient, covariance, variance, and ex-
pectation. There was conducted a comparative analysis of quantitative indicators of Kazakhtelecom
JSC, Kaztransgaz JSC and Kazakhtelecom JSC.

We also conducted calculations on the activities of the company JSC "KazTransGas", calcu-
lated its financial ratios, momentum in stock prices, the coefficients described above, however,
based on the analysis the project was found to be attractive to investors, but the risk analysis de-
scribed above does not allow to assess industry risks, strategic risks of the country, the volatility of
the the oil and gas industry and political risks in Kazakhstan. The calculations carried out in the
framework of our research were applied to this work.

Results

We have carried out a project analysis in two stages, each of which, in turn, is a complex pro-
cess, consisting of several sub-stages and involving the use of different approaches.

Stage 1. We used the consolidated balance sheet of Kaztransgaz (Figure 1) to analyse the ef-
fectiveness of the investment project. In terms of classical financial analysis, there is only one crite-
rion for assessing effectiveness - the presence or absence of profit from the project.
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Consolidated statement of profit and loss of Kaztransgaz JSC, bln. Tenge

2014 2015 2016 2017 2018 2019
Revenue 328.97| 374.32| 501.96| 581.76| 921.18|1 103.07
Cost of sales 242.47) 277.61| 348.45| 434.79| 678,10 884.93
Gross profit 86,50 96,71| 153.50] 146.96] 243.08| 218.14
Tmpairment loss on property. plant and equipment 0.00 0.00 0.00 0.00 0.00 0.00
General and admmistrative expenses -37.08] -27.34| -34.09| -21.45| -26.15| -42.34
Other operating income 14,200 11,37 7.44 5,06 6,12 10,13
Other operating expenses -6.21| -8.84] -3.69| -8.46[ -14.60 1.96
Operating profit 5742 71,90] 123.17] 122.11] 208.43| 187.90
Finance income 3,01 7.99] 13.25] 14,53| 13.88] 17.70
Financial expenses -15.27] -26.10| -27.21| -36.92| -38.98| -43.58
Income from exchange rate differences, net -15.02] -60.50 2,18 0,37 -11.56| -11.56
Share of losses of jointly controlled entities -37,18]| -101.24] -3.46 0.63] 16.75] 22424
Tmpairment of long-term mvestments held to maturity 0.00 0.00 0.00 364 1511 0.00
Profit before tax 7,04 -107,95] 107,93] 97.09| 203.64| 374,70
Income tax expense -13,12|  -1.53] -26,53| -24.65| -47.67| -39.92
Net profit 20,17| -109,48]  81,39] 72,44 15598] 334,79

Figure 1 - Consolidated balance sheet of Kaztransgaz JSC

The analysis is carried out in two main areas:

1) Evaluation of the effectiveness of investment costs (Figure 2) determines the degree of at-
tractiveness of the project in terms of its profitability. The efficiency analysis is calculated consider-
ing such indicators as discounted and simple payback period, net present value of the project, inter-
nal rate of return, return on investment.

Return on equity
=@=R0OA - Return on assets ROE - Return on Equity
y=0,0648x-0,1575

14,0%
12,0%
10,0%
8,0%
6,0%
4,0%
2,0% 0,0%
0,0%

2014 2015 2016 2017 2018 2019

Figure 2 - Effectiveness of investment costs

2) Assessment of the financial viability of the project, that is, an assessment of the company's
ability to pay off the project's obligations in full. It is carried out based on the settlement account
model, based on the control of the positive balance of funds in each of the planning periods. To as-
sess the effectiveness of an investment project from the point of view of the owner, investor, bank,
or government authorities, it is necessary to consider the various components of the project. If only
one set of performance indicators is formed, there may be a risk of inadequate presentation of the
project from the point of view of other stakeholders.
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Stage 2. Risk analysis is an integral part of any investment analysis. Investment risk is under-
stood as the occurrence of an unfavorable event, because of which the implementation of the project
may be threatened. There are two groups of risks:

1) Risks related to external factors. They are also called systemic or systematic, they are
caused by processes occurring in the external environment and can be reduced by diversifying in-
vestment objects.

2) Risks associated with internal factors that reflect the quality of the company's management
system and its general condition. Unlike systemic risks, internal risks can be mitigated through di-
versification.

We analyzed these indicators considering the JSCs’ news feed, the company's development
strategy, long-term plans, which are also described on the company's official website and financial
statements posted on KASE [10].

The following methods can be used in risk analysis:

The method of expert assessments, involving a risk assessment by a specialist, based on the
experience, knowledge, and intuition of the latter.

Statistical method - measuring risks using certain indicators that are calculated based on the
predicted values of the object's profitability.

Both groups of risks, without taking countermeasures, lead to the same result - financial loss-
es, while the magnitude of risks is directly dependent on the profitability of investment objects -
with an increase in profitability, risks also grow.

For solving specific problems in the process of investment analysis appraisers use different
methods that make it possible to obtain a quantitative assessment of investment activity from the
point of view of its individual aspects both statically and dynamically:

Horizontal, or trend method. In the process of using this method, the growth rates of invest-
ment indicators are calculated for a certain period - a month, quarter, or year. The method is used to
study the indicators of the reporting period and compare them with the previous period, to conduct
analytical studies to determine the dynamics of growth at different times. For comparison, indica-
tors for the previous period or a similar period of the last year can be taken, for example, the data of
the first quarter of the reporting period are compared with similar indicators of the first quarter of
the previous year.

It is recommended that the results of trend analysis be presented in the form of graphs to facil-
itate the determination of the trend line. We analyzed data for 5-6 years since the analysis is neces-
sary in the long term, excluding the period of the company's formation.

Vertical, or structural method. In the process of this analysis, the proportion of individual in-
dicators of the company's investment activity is calculated. Typically, the vertical method is used to
analyze investments, investment resources and cash flows from investment activities. Results ob-
tained using the vertical method are also presented graphically.

The comparative method is the examination and comparison of the same indicators in differ-
ent groups. For example, comparing the data of the company's investment activity and industry av-
erage indicators or the reporting indicators with the planned ones. The method is used for monitor-
ing the company's current investment activity. In the process of analysis, the degree of deviation of
the reported indicators from the normative ones is revealed, the reasons for these deviations are
clarified and recommendations for correction are formed.

The coefficient method (analysis) is based on calculating the ratio of various absolute indica-
tors of the company's investment activity among themselves. An example is shown in Figure 3.
During the analysis, the relative indicators of investment activity and their impact on the level of the
company's financial condition are determined. Most often, investment analysis uses the coefficients
for assessing the profitability of investment activity, the turnover of operating assets and invested
capital, and the coefficients for assessing financial stability.
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Figure 3 - Example of the coefficient method

The integral method (Figure 4) is usually used when buying securities to form the volume of
net investments in the investment object. Using this method, it is possible, by selecting an —effective
portfolio”, to reduce the level of risk and improve the ratio of the considered indicators in favor of
profitability.

Ne Price ai |d ai Ea-dai |(Ea-dai)"2|A&B  |Price bi |d bi Eb-d bi |(Eb-d bi)"2|B&C  [Price ci |d ci Ecdci |((Ecdci)*2|A&C
2014 8275 0.00] 0341 0.11606[ -0.0021 1050 0] -0.0062| 3.832E-05| -0.0022] 12160 0] 0.36076| 0.1301473] 0.1229
2015  755.0 -0.09| 0428 0.18344| 0.11156 770] -0.2667| 0.26048| 0.0678478| 0.1701 8606| -0.2923| 0.65303| 0.4264469| 0.27969
2016]  990.5 0.20] 0.144]  0.02065| 0.04345 726| -0.3086| 0.30238| 0.0914342| 0.1807 9280| -0.2368| 0.5976] 0.3571275| 0.08588
2017| 13315 0.61] -0.268 0.07202| 0.07297 1329 0.26571| -0.2719| 0.0739322| -0.048[ 14400] 0.18421) 0.17655 0.0311695| -0.0474
2018 1376.0 0.66] -0.322] 0.10378| 0.133 1477) 0.40667| -0.4129| 0.170451| 0.17954[ 21835] 0.79564| -0.4349| 0.1891225| 0.1401
2019| 1376.0 0.66] -0.322] 0.10378| -0.0413 909| -0.1343] 0.1281| 0.0164084| -0.1733| 33000) 1.71382| -1.3531] 1.8307618| 0.43589

0.3407 0.0999548| 0.05294 -0.0062 0.0700187| 0.05113 0.3608 0.4941292| 0.16951
0.3161563| 0.63276 0.2646104| 0.27489 0.7029433| 0.76274
0.9280411 -42.744759 1.9485104
Kaztransgaz Kaztransoil Kazahtelekom

Figure 4 - Example of the integral method

The choice of the method for the analysis of investment activity depends on which indicators
are required to be investigated during the procedure. It is not uncommon for evaluators to use all
analysis methods simultaneously, especially when a comprehensive picture is required.

An investment project is a set of technical and economic solutions and organizational and fi-
nancial measures for the implementation of funds and their implementation into an investment ob-
ject in the form of research, development, construction and installation, test works and services to
achieve the desired social and economic efficiency.

Project analysis is a methodology for a comprehensive assessment of the advantages and dis-
advantages of projects, alternative ways of using resources, considering their macro- and microeco-
nomic consequences.

Types of analysis design:

- Technical analysis, study of the proposed location and scale of the object, the types of tech-
nological processes used, materials, equipment and tooling, work schedule, availability of capital
and labor, necessary infrastructure, methods of implementation, operation, and maintenance of the
investment project (it was not carried out by us, so the information is closed).

- Economic analysis, determining the value of an investment project in terms of the effect ob-
tained and the costs incurred, i.e., its effectiveness in relation to the national, regional and other in-
terests (the analysis has been made; the company is economically attractive).

- Organizational analysis, identifying the competence of the ability of administrative person-
nel to successfully solve all tasks for the implementation of an investment project (the staff has a
very high profile in the RK market)

- Social analysis, establishing the impact of an investment project on changing social relations
and the development of the social sphere, psychological environment, and people's behavior (a so-
cially significant project in Kazakhstan)

- Financial analysis, substantiation of the sufficiency of investment resources for the imple-
mentation of an investment project in a timely manner, preparation of an approximate balance of
income and expenses resulting from profits and losses (the company is economically attractive).

- Environmental analysis, consideration of existing natural conditions and the potential impact
of an investment project on the environment, forecasting possible environmental consequences.

Results of the research study

Only such a multilateral and detailed analysis creates the prerequisites for an objective evalua-
tion of the investment project in question. The conclusions of the industry are not very attractive, in
the development of alternative energy sources this project will not be attractive in the future, from
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an environmental point of view, as shown by the share price analysis in Fig. 4. From the point of
view of attractiveness and retrospective analysis of industry development, shares of Kazakhtelecom
JSC are promising for investment, in this case we would also like to mention that the modern risk
analysis tools, including mathematical modeling, suggest that shares of Kaztransgaz JSC are attrac-
tive, but with diverse skills of information gathering and analysis, we, as project managers, are
more inclined towards projects with a future perspective, i.e. industry communications, alternative
energy sources, electric vehicles and, of course, the copper mining sector, as all of the above sectors
require significant copper reserves, which are predicted to increase the share price of these compa-
nies.

We started this work on the Advanced Financial Management course, analyzing financial ac-
tivities (working with macros, deriving an algorithm for calculating indicators for the possibility of
analyzing financial indicators), supplementing the materials on the Project Quality and Risk Man-
agement course, assessing the investment portfolio, considering the calculation of dispersion, covar-
iance, and other indicators, and now we summarize our findings in this research work. We would
like to continue the work using a programming language such as Python to automate data and ena-
ble project managers to make the right decisions.

Conclusion

This research paper focuses on the problem of risk management projects and how to deal with
it. Unfortunately, only a few projects are currently completed on time, they fall beyond the project
budget and often do not comply with it. This brings about huge losses for the company. One of the
reasons for this is often the lack of a risk management system. The study lists the main project risk
management methods and develops a Monte Carlo simulation methodology. It also shows why this
methodology is given special attention.

Currently, investment projects require a lot of attention. The success rate of projects is quite
low. All this is aggravated by the huge loss of company profits. Project risk management is neces-
sary to avoid failure.

There are many different methods for evaluating project outcomes. We studied and described
the Monte Carlo simulation method, made a full assessment of KazTransGas JSC's financial condi-
tion, calculated the probability indicators and provided calculations for the wvaluation of
KazMunaiGas JSC, KazTransGas JSC and Kazakhtelecom JSC shares. Available share price data
was entered, and value analysis was performed. The Monte Carlo modelling method is an extension
of the scenario approach to risk analysis and at the same time it belongs to the group of probabilis-
tic-theoretical methods of risk analysis. The modelling can be divided into three stages: building a
mathematical model, running the modelling, and analysing the results.

In the initial stage, a mathematical model is built, and risk variables (random components of
the project's cash flow) are selected based on an assessment of the flexibility and predictability of
the variable. Based on available statistical data and expert information, a distribution right is select-
ed for each risk variable that considers the "probabilistic dependence" conditions of the variable.

Modelling is carried out using specially developed computer programmes, and the number of
simulation experiments is selected using mathematical statistics methods.

The decision-making process within the project is based on the results of visual analysis, i.e.,
the study of the risk profile and the cumulative risk profile derived from the simulation. We wanted
to show that these methods in the project manager's toolkit are helpful in obtaining complex calcu-
lations, that calculations made with positive financial analysis and positive dynamics of project risk
assessment and management cannot currently exclude the project manager from risk assessment.
But the calculations made do not consider other factors such as political risks, industry news and
other factors that artificial intelligence in the form of various programs cannot analyse.
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AnaunoexoBa H.b., Tan A.B., Omapos U.I'., Moxamen A.X., Anumxanona JI.M.
Hcnoan3oBanne MaTeMaTH4eCcKOro MOAC/JIMPOBAHUSA U IPOrPaAMMHOI0 o0ecreyeHus B
yIpaBJeHUH NPOCKTHLIMH PHUCKAMH
Aanndexosa Ha3upa BaybIp:kaHOBHA, MaruCTpaHT BTOPOIO Kypca CIELMUaNbHOCTH «YIIpaBleHUEe MIpoeKTaMi» Mex1yHapoaHOro

YHHBEpCUTETa HHOOPMALMOHHBIX TEXHOJIOTHH.

Tsan Anexkcanapa BiaauMHupoBHA, MarucTpaHT BTOPOTO Kypca CIEHHUAIBHOCTH «YIpaBie-HHE MPOEKTaMu» MeXTyHapOmTHOTO
YHUBEPCUTETa HH(POPMALMOHHBIX TEXHOJIOTHH.

OmapoB MHcataii T'aqumMoBHY, MarucTpaHT BTOPOTO Kypca «YTpaBieHHE MNpOeKTaMm» MEeXIyHapoAHOTO YHHBEPCUTETa
HMH()OPMAIIMOHHBIX TEXHOJIOTHIA.

Moxamen Axmen Xamanga, accolMHpoBaHHbIM mpodeccop kabempbl «MHGOPMAIMOHHBIX CHCTEM» MEXIyHAPOIHOTO
YHHBepcHUTETa HH()OPMAIIMOHHBIX TEXHOJIOTHI.

AnnmkanoBa Jlaypa Mypar6exkoBHa, K.T.H., acCOLMHMPOBAaHHBIH mpodeccop Kadenpsl «MHDOpPMAIMOHHBIE CHCTEMBD»
MexayHapoJHOrO yHUBEPCUTETa HHYOPMALIMOHHBIX TEXHOJIOTHH.

AHHOTaHHﬂ. B HCCIICA0OBAHNU OIMHUCAHbI CYHICCTBYIOIHNEC METOJAbI KOJIMYCCTBCHHOTO U Ka4C-
CTBEHHOT'0 aHAJIN3a PUCKa M MPOTPaMMHOE 0OecTiedeHne I OeHKH pucka. O01acTh MaTeMaTHye-
CKOTO MOJICTTUPOBAHMS OYCHb CHJIBHO Pa3BUBACTCA B YKOHOMHKE, UYTO TO3BOJIAET MIPOBOIUTH Ooee
riyOOKHe MccIeJoBaHus. YTIpaBlIeHHE PUCKAMH Takke TpeOyeT TOYHOro 000CHOBAaHUS PEIICHUH O
BaXHOCTHU pPUCKA, YTO CTAHOBUTCSA BO3MOXHBIM 6J1ar011ap;1 TOYHBIM KOJIMYCCTBCHHBLIM pPACUCTaM,
BKJIFOUasi MaTeMaTH4ecKkoe MojenupoBaHue. lIpoliecc NMPHHATHS peleHHHd B paMKaxX IPOEKTa
OCHOBaH Ha pe3ylbTaTaXx BM3yaJlbHOTO aHa-ln3a, T. €. Ha W3y4YeHUH MpopUiIs pHCKA U
KyMYJIITHUBHOTO TpOo(MiIs pucKa, TOITyYEHHOTO B pe-3yJIbTaTe MOJCIUPOBAHUSA. ABTOpPBI pabOTHI
XOTCJIM TII0Ka3aTb, YTO OTU MCTOAbBI B HHCTPYMCHTApPHU MCHCIKEpa IIPOCKTa IMOMOrarOT B
MOJTYYEHHH CIIOKHBIX PACYETOB, HO B HACTOSAIIEE BPEMs Me-HEPKMEHT HE MOYKET UCKIIIOYUTh PUCK-
MEHeKepa MPOEKTa U3 OLIEHKU PUCKOB.

KnioueBble cjioBa: puCK, ynpaBlIeHHE PUCKaMH, ONITUMH3ALINS, MaTEMaTHIeCKOe MOIETHPO-
BaHUE, IPOrpaMMHOe oOecrieueHne

AaaunbexoBa H.b., Tau A.B., Omapos U.I'., Moxamen A.X., Aaumxanona JI.M.
7KobanabIK Toyekesaepai 6ackapyaa MaTeMATHKAJIBIK MO/eJIbAey
MeH 0aF1apJaMaJibIK KacaKTaMaHbl KOJJIAHY

Anparna. Ocbl 3eprTey/ie TOyeKeNAepAl TaljayAblH KOJIAaHbICTaFbl CaH/IBIK JKOHE Canajbik
omicTepl MeH OariapiamaiblK jKacakramachl CHarTaifaH. MareMaThKaiblk MOJEIbICY Calachl
SKOHOMHKaJ1a 6Te KapKbIH/Ibl AaMBIIl KeNeAl, Oyl TepeH 3epTreyiep Kypriyre MyMKIHAIK Oepesi.
Toyekennepai 0ackapy COHBIMEH Karap HAaKTbl CaHABIK CCENTCYJEPIIH, COHbIH ILIHAC
MaTeMaTHKAJIbIK MOJCIBJCY/IIH apKachiHIa MYMKIH OOJNATbIH TOYCKENIH MaHbI3/bUIBIFBI Typajlbl
LICIIIMICPAl AN Herizaeyl Tanan ereil. JKoba ascelHaa IIemiM KaObUifay IPOLECi BU3yasbl
Tajjay HOTHXKCIEPIHEe, SFHH MOJICIBIACY OapbIChlHAA albIHFAH TOyCeKeN NPOQUIIH KOHE
KHHAKTAJlFaH ToyeKen MpouiliH 3epTTeyre HerizzenreH. biz jxoba MeHepKepl KypajjapblHAarsl
QMICTEepAIH KYPJEIl ecenTeyepl allyFa KOMEKTECeTIHIH KOPCETKIMI3 Ken, OIpaK Kasipri yakpITTa
MCHEDKMCHT 5K00a MEHEJKEPIH ToyeKenaep/l baranaynaH LIbIFapa almMaieL.

Tyiiin ce3aep: Toyeken, Toyekenaepal 6ackapy, OHTalIaHABIPY, MaTEMAaTHKAJIBIK MOJEIIbAEY,
OarapiamMablK KaMTaMachl3 €Ty
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Omapoga A.1ll. , Max6aesa 9.H.
MexayHapoaHbI YHUBEPCUTET HHGOPMAITMOHHBIX TeXHONIOTHH, AnMatsl, Kazaxctan

MPOBJEMBI U BIUAHUE KOMMYHUKAIIUM B YIIPABJIEHUU IPOEKTAMHU

OmapoBa Aiiryas lllamMuneBHa, JOKTOp JAEIOBOrO aJMHUHHCTPUPOBAHUsS, acCOLMHPOBAHHBINA Tpodeccop kadeapst
«OKOHOMHKH M OM3HEca» MeX1yHapoIHOTO YHHBEPCUTETa HH(POPMALIMOHHBIX TEXHOJIOT .

Max0aesa Ocea HypiaaHKbI3bl, MarucTpaHT BTOPOTO Kypca CIEHHATBHOCTH «YIPaBICHHE MPOESKTaAMU»
MeK1yHapoIHOTO YHUBEPCUTETa HH(POPMALIMOHHBIX TEXHOJIOTHH.

AHHoTanus. KoMmMyHHKaIMs — 3TO MpoLECcC MOJTyueHHs Bcel COOTBETCTBYOMIEH nHopMaIuu,
UH-TeprpeTanuu 3Toi nHopMaruu u 3¢p(HEeKTUBHOTO pacHpoCTpaHeHUss MHOOPMAIMK CPEH JIULL,
KOTOpbIE MOTYT B Hell HyxJaTbes. Llenb 3Tol cTtaTby cOCTOsIa B TOM, YTOOBI ONPENEIUTh, MOKET
M KOMMY-HHMKalus ObITh OCHOBOIIOJIAraloleil 00JacThio yrpaBiieHUs! NMpoekTamMu. Bropas uenb
COCTOSAJIa B TOM, YTOOBI OINpPENEeNNUTh, MOXKHO JM pacCMaTpUBaTh KOMMYHHKALUMIO KaK 0OJacTh,
KOTOpast 00ObEIUHAET U KOOPAMHUPYET Pa3IMyYHbIEe MPOLECCHl MO YHPABICHUIO  NPOEKTaMU U B
YeM 3aKJII0YarTcs npobaeMbl Hea(HEeKTUBHON KOMMYHHKAIINU.

KiroueBble ci10Ba: KOMMYHUKaIUs, KOMMYHHMKATUBHBIE HABBIKH, KpaeyrojbHbIE KaMHH,
00J1aCTH yIpaBJIeHUs IPOCKTAMU, TIUHUU CBS3U

Omapoga A.IIl.*, MaxbaeBa 9.H.
Kobdanapasl 6ackapyaarbl KOMMYHMKAIMSTHBIH MJceJieJiepi MeH dcepi

OmapoBa Aiiryas IllamuieBHa, ickepiik Oackapy JOKTOpPBI, XalbIKapaJIbIK aKMApaTTHIK TEXHOJOTHSUIAp YHHBEPCHUTETI,
«OKOHOMHUKA koHE OU3HEC» KadeIpachIHbIH KaybIMIACTBIPBUIFAH HPO(GECCOPEL.

Max0aeBa Ocea HypaaHkbI3bl, XaiublKapalblK AaKMapaTTHIK TEXHOJOTHNIAp YHUBEpPCHTETIHIH <«OKobamapapl OGackapy»
MaMaH/IbIFbIHBIH EKIHIII Kypc MAarHCTPAHTHI.

Anparna. baiinaneic — e3iHe THICTI OapJbIK aKMaparThl ajly, OChl aKMapaTThl TYCIHIIPY KOHE
ajlaMJiap apachlHAa KaXKeTTi O0JaThIH aKMapaTThl TUIMAL TapaTy npoueci. by MakamaHblH MaKcaThl
— KapbIM-KaThIHAC kKo0anapApl OacKapyAblH HETI3ri canackl 00Jia alaThIHABIFBEIH aHbIKTay. ExiHii
MakcaT — KOMMYHHUKAIUSHBI KoOanap/pl 0acKapyIblH SpTYpil MpoLecTepiH OIpIKTIPETIH KOHE
yHJecTipeTiH cajla peTiHJe KapacTbipyFa OOJIATBIHABIFBIH JKOHE THUIMJI €MeC KapbhIM-KaThIHAC
npobemManapbl TybIHAAWTBIHBIH aKbIHAAY .

Tyiiin ce3mep: KOMMyHUKAIMs, KapbIM-KaTbIHAC JAFbLIapHl, ipreracrap, xobdanapasl 6ackapy
cananapsl, OaililaHbIC Xxemiiepi
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Beenenne.

@Ounukuinsl pazpadoranu andasutr B 3500 romy no Hamei spbl [1]. Tepmun xoMMyHHMKanus
MIPOUCXOIUT OT JATMHCKOTO CJIOBa communicare, 9To 03HadaeT "menarp odmiee", ¥ Mpu OOIEeHUH
co3zmaercs obuiee moHuManue [2]. bappeTt onpenensieT KOMMYHUKAIMIO KaK —IepeaaqyXMbicia OT
OJTHOTO YeJIOBEKa JPYroMy WM MHOTHM JIIOJISM, BepOanpbHO wiu HeBepOanbHo™ [3]. EauHCTBEH-
HBbIM Haubosiee 3HaYMMbIM (PAKTOPOM, BIMSIOIIUM Ha yCIEX MPOEKTa, SIBISETCI KOMMYHHUKATHBHAS
CMOCOOHOCTh PYKOBOAUTEINS MpoekTa. Bee 3aBUCHT 0T oOIIeHUs M JUIEpCTBa, TO caMo co0oil pa-
3yMEeTCs, 4TO CHOCOOHOCTh K JIMJEPCTBY — 3TO OCHOBOIIOJIAraloIIMil HaBBIK, KOTOPBIA OJIKEH
OBITH TOCTUTHYT JJIS TOTO, YTOOBI PYKOBOAMUTEIb MPOCKTa ObLI 3 (HEKTUBHBIM.

B naHHOI cTaThe OCHOBHOE BHMMAHME YAEISAETCS KOMMYHUKAIIMOHHBIM IIPOLIECCaM; IUIAHU-
POBaHHMIO KOMMYHUKAIIMHU, BKIIOYasi OPraHU3alMOHHYIO CTPYKTYpPY MPOEKTa, IUIaH KOMMYHHKAIUH
IIPOEKTa WU JIMHUU KOMMYHMKAIlMM; a TaKX€ BHYTPEHHEMY M BHEIIHEMY KOMMYHMKAIlMOHHBIM
YPOBHSM MPOEKTA, IMIUPUIECKUM BBIBOJAM.

KoMMyHUKaIus — 3T0 MpoIiece MOTYUICHHsI BCEH COOTBETCTBYIOMICH HWH(POPMAIIUU, HHTEPIIPE-
Tanuu 3Toi nHpopmanmuu u 3PPEKTUBHOTO pACIPOCTPaHEHUS UHPOPMAIMK CPEIH JIHII, KOTOphIE
MOTYT B Hell Hyk/1aTbcsd. KoMMyHHKaIMs UTpaeT BaKHYIO POJIb HAa MPOTSKEHUU BCErO KU3HEHHOTO
[MKJIA POEKTa U BHOCUT OOJBIION BKJIaJA B €ro ycrex. Yem Oosbliie Jo/ieil B KOMaHAe MPOeKTa U
€€ 3aMHTEPECOBAHHBIX CTOPOH, TEM 00JIe€ BaKHBIM Oy/IE€T yIpaBiIeHHE KOMMYHHUKAUSIMU IPOEKTA.

KoMMyHMKaIus HaCTOJIBKO BayKHA JJIsl yCIeXa MPOeKTa, YTO €€ HAa3bIBAIOT )KM3HEHHON CHUJION
poeKTa 0ojiee YeM OJHUM MPAKTHKYIOUIMM CIIEIUAINCTOM. YJeHBI MPOEKTHOH KOMaH/bI JOKHBI
COTPYIHUYATh, 0OOMEHUBATHCS, COMOCTABIATh U HHTETPUPOBATH MH(GOPMALIMIO U 3HAHUS JISI peasiu-
3ammu 1ened mpoekTa. [loatomy HEoOXoaMMO TOHMMATh mporecc obmierus. Ha camom 6a3zoBom
ypOBHE KOMMYHHUKAIIMSI COCTOUT U3 TPEeX KOMIIOHEHTOB: MepeAaTyNK/OTIpaBUTENb, KaHAI Tiepe/a-
YH/HOCHUTENb M TPUEMHHK. YeTBEpTHIM KOMIIOHEHTOM, CPEJICTBOM KOMMYHHKAIIUU SBIISIETCS KOJI, B
KOTOpOM Tiepenaetcst cooduienue. IlepenaBaemoe coodiieHre TeueT OT OTIPaBUTENS, KOTUPYIOLIe-
ro COOOIIEHUE M0 KaHAIy Mepeaadn/HOCUTEI0 BepOAIbHBIM HIIM HEBEpOAIBHBIM CIIOCOOOM, K ITO-
JTy4yaTento, KOTOPBIN IeKoaupyeT coodmenne. Ytodsl obecrneuuTs 3 HEKTHBHYIO KOMMYHHKAIIHIO,
BCE KOMITOHEHTHI JOJKHBI (PYHKIIMOHUPOBATH TaK, YTOOBI IPEAOTBPATUTh HeJonoHuManue. Otmpa-
BUTEJb SIBISIETCS OTIPABHON TOYKOM KOMMYHHUKAIIMOHHOTO ITUKJIa U UMeeT 1enb obuieHus. [ToBo-
JIOM JI7Is1 OOLIEHHS B YIIPABICHHH MPOEKTOM MOXKET OBITh 3arpoc MH(OpMAIiH, OTIpaBKa WHPOP-
MalliH, 3aJlaBaHie BOIIPOCOB, Jjaua MOPYUYEHUs, TIOCTPOSHHE KOMaH WU ceTed. Ycmex oOIIeHus B
OCHOBHOM 3aBUCHUT OT CIIOCOOHOCTHM OTHPABUTENs] TPAMOTHO TOBOPHUTb, MUCATh, pacCykaaTh U
ciymaTh. B Tex ciydasix, korjga oopaTHas CBA3b OTCYTCTBYET, 3aJ€p>KUBAETCS UM HE TIOSBISETCS B
Onmxaiiiee BpeMsi, HEOOXOIUMBI Mepbl MO YJIyYHNIEHHI0 KOMMYyHUKauuu. llpu ux peanuzanuu
KOMMYHMKATOPBI JIOJKHBI IOCTOSSHHO KOHTPOJIMPOBATh M aHAIM3UPOBATh YCIEIIHOCTh CBOMX KOM-
MYHHUKAIIMOHHBIX IIPOLECCOB U CUCTEM C 1I€JIbI0 (POPMHPOBAHUS OCHOBBI, HA KOTOPOl MOTYT OBIThH
cienanbl oneHkU. [loaToMy mosydarenb COOOLIEHHS AOJDKEH MOJATBEPIUTh MOHUMaHHE COOOIIe-
HUS, TIOTOMY 4YTO 0€3 MOHMMAaHUS KOMMYHHUKAIHS HE MOXKET ObITh 3((HEKTUBHONW. DTO MPUMEHUMO
Ko BceM mpoekTtam. [losTomy HeapdekTUBHAST KOMMYHUKAIUS MOXKET TaK)Ke MPUBECTH K HEMOHU-
MaHUIO B OTHOIIIEHUH [TPOEKTOB.

HeanexBaTHO omnpenencHHbIE 3aJa4l U KPUTUYECKUE IPOLECCHI, HEONPEAEIEHHOCTh B OTHO-
LIEHUH OTBETCTBEHHOCTH, 00beMa WM LieJIe MPOEKTOB MOTYT MPUBECTH K IIPOBaly. YpaBiIeHUE
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MIPOEKTOM TpeOyeT MOCTOSHHOM MPOJaKH U MEePENpOIaXku UaeH, 0ObsICHEHNsI 00beMa U METO0I0-
T'HU TIPOEKTa PA3IMYHBIM TPYIIIaM JItoel (00IeCTBEHHOCTH, PYKOBOJCTBY, (DYHKIIHOHAIBHBIM OT-
JefiaM U JIPYTHM 3aUHTEPECOBAHHBIM CTOPOHAM), YIPO3 HIIU MEPETOBOPOB C MOCTABIIUKAMHU YCIIYT
U MTOCTAaBIIMKAMH, a TAKXKE IIEPETOBOPOB JJIsl YPETYIUPOBAHHS CIIOPOB WIIM MEXKIMYHOCTHBIX KOH-
(IIMKTOB MEXIY WICHAMH MPOESKTHOW KOMaH bl WIIN APYTMMHU 3aWHTEPECOBAHHBIMU CTOPOHAMH.

YroObl MOHATH TpeOOBaHUS KOMMYHHMKAIIMOHHOTO IUIaHA MPOEKTa, HEOOXOAWMO 3HATh JIBE
noTpeOHOCTH: HEOOXOIUMOCTh MOHSATh, YTO MPOEKT MOTPeOYyeT OT CBOEH KOMMYHHKAIIMOHHOH
CHCTEMBI, 1 HEOOXOIMMOCTh 3HATh, KAKHE METOJIbI KOMMYHHMKAIIUK M CTHJIM KOMMYHUKAIIUA MOTYT
OBITh UCIIOJIB30BAHBI I 3PPEKTUBHOTO YAOBIETBOPEHUS 3TUX TPEOOBAHUIA.

I'puamud yrBep)maer, 4To CrocoObl MPOABMKECHUS KOMMYHHUKAIMU 3aKIIOYAIOTCS B TOM,
9T00bI 00ECTIEYNTh CBOEBPEMEHHOE IMOIYYEHHE OTYETOB WIEHAMH TPYIIIBI; MCIIOJIB30BaTh 3aIlia-
HUPOBAaHHOE BPEMs, KOT/Ia WICHBI TPYIIIBI COOMPAIOTCS U BBICTYNAIOT; U 00ECIEYUTh JOCTYITHOCTD
3anmuceil KOMMYHHKAIMK JUIsl WieHOB KoMmaHzbl [4]. [lmoxas KOMMyHHKamus BO BpPeMsl MPOEKTOB
BJIMSIET Ha rpauK, CTOMMOCTb, 0€30IaCHOCTh PAOOTHUKOB M KA4E€CTBO MPOEKTA. YIIydllleHHE KOM-
MYHUKallMd CO CTOPOHBI PYKOBOAMTENS MPOCKTa MOXET MPUBECTH K MEHBIIEMY KOJHYECTBY
Hey/la4, MHHOBAIIMH ¥ TEXHUYECKUX PEIICHHMH, TIOJIOKUTEIBHO BIHSIONIMX Ha KAYECTBO U BEYLIHX
K JIy4IIeMY TPUHSATHIO PEIICHHH.

B 00s3aHHOCTH PYKOBOIUTENS MPOEKTa BXOIMT HE TOJBKO pa3paboTKa OpraHU3alMOHHON
CTPYKTYPBI IIPOEKTa, HO ¥ pa3pabOTKa KOMMYHHUKALIMOHHOIO IUIaHA MPOEKTa U JUHUM cBsa3u. Cie-
IyeT COCTAaBUTh OMUIMATHHBIN KOMMYHUKAIIMOHHBIN IJIaH, YTOOBI ONPENENINTh, KaK OyIayT yrnpas-
JSTHCS MHEHHS M JICUCTBHS 3aMHTEPECOBAHHBIX CTOPOH.

Oprann3anmoHHast CTPYKTYpa MPoeKTa

Opranuzainuu CTPYKTYpUPOBAHBI TaKUM 00pa3oM, YTOOBI JOCTHYbL TOCTABJICHHBIX IEJEH U
3aga4. EcTb 1Be OCHOBHBIE CTPYKTYpHI. Bo-niepBBIX, OIOpOKpaTHUYeCKasi CTPYKTypa, BHICTPOCHHAS B
nUpaMHUJaJIbHYIO UCPAPXUI0, C MMOBBIICHUEM aBTOPHUTETA OT OJHOI'O YPOBHA K JAPYromy 1o MEpe
NPOJIBM)KEHHSI BBEPX B OpraHU3allMH. ABTOPUTET 3aKIIIOYACTCS B MOJIOKESHUH, a HE B JIFOJISX, KOTO-
pble ero 3aHuMaroT. Bo-BTOpBIX, MaTpU4yHas CTPYKTypa, HapyIIaAroas €JUHCTBO KOMAaHJIOBAHMS,
r7e y KaXXJ0r0 COTPYIHHUKA €CTh OJIMH YeJIOBEK, KOTOPOMY OH JIOJDKEH MOAYMHATHCS. Takas CTpyk-
Typa oOecrieunBaeT rHOKOCTh U BOBJICHCHHOCTb, YTO IMMPHUBOJUT K OombIIeH MOTHUBAIlM U KOMaH-
HOM pabore.

KoMMyHHUKaNMOHHBIH IVIAH NPOEKTA

B KOMMyHHKaIIMOHHOM IUIaHE JAOJKHO OBITh M3JI0KEHO ClIEYIolIee:

v' K10 (JIMHHH CBSI3H — OTIIPABUTEINb U TIOIYYaTelb — OTBETCTBEHHOCTD M MOJTHOMOYHS )

v Y10 (00bEM KOMMYHHUKAIUU U GOpMaT)

v" Korna (rpaduk)

v/ O6paTHas cBs3b (MOATBEPXKIAET MOIYyYEHUE M TIOHUMAHUE COOOIIEHHS] — KOHTPOIb JI0KY-
MEHTOB)

v’ ApxuBHpOBaHue (M3BJICUEHHE, XPAHEHHE, BOCCTAHOBIICHHUE)

v' Kak (3/1eKTpOHHast 1o4Ta, TOKYMEHT, TelieOH, BCcTpeya, nmpe3enTarus) [5].

KenatenpbHo, 4TOOBI KOMMYHUKAITMOHHBIA TJIaH OBLI COTJIACOBAH 3apaHee, YTOOBI oOecrie-
YUTh YETKOE HAalpaBJIeHUE ISl BCEX BOBJICUEHHBIX CTOPOH, OCOOEHHO JUIS CIOXKHBIX IPOEKTOB.
Pa3paboTka KOMMYHHKAIIMOHHOT'O IJIaHA JOJKHA ObITh HalpaBjieHa Ha oOJerdyeHue mnpoiecca uH-
(dbopMHpOBaHUS KIIOUEBBIX 3aMHTEPECOBAHHBIX CTOPOH O XOJ€ Pealu3alliu MPOeKTa U Ha MPOBH-
YKEHHE MPOEKTa, JieJias ero BUANMBIM B JII000€ BpeMs.

JIlnnuu cBsA3H

B Hauvane mpoekTa BaXXHO ONpPEAEIUTh JMHUU CBA3M M METOJbl yNpaBieHUs MHpopManue.
Cwmut u Kponbe npeanarator 1€ OCHOBHbIEC JJUHMM KOMMYHMKALIUU, & UMEHHO (OPMaJIbHYIO KOM-
MYHUKAIUIO U He(hOpMaIbHYI0O KOMMYHUKAIHUIO [6].
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Cornacuo Tabb6cy u Moccy, GpopmanbHass KOMMYHHKALUs IPOTEKAET B YETHIPEX HarpaBiie-
HusX [7]. Hucxondias KOMMyHUKalKsl HAYMHAETCSl CBEPXY M T€UET BHU3 UYEpPE3 YPOBHU MPOEKTA K
pabounm. OCHOBHOM HENbI0 HUCXOJIIEH KOMMYHUKAIIMU SBISETCS NMPEIOCTaBICHHE MOTYUHEH-
HBbIM MH(OpPMALIUU O LENAX, CTPAaTerusaX U nouutuke. Hucxondimas KOMMyHHKAIUs, CKOpEe BCEro,
Oyzner oTQUIBTPOBaHA, U3MEHEHA WJIM OCTAHOBJICHA HAa KaXJIOM YPOBHE, MOCKOJBKY MEHEIKEepHhI
pelIaoT, YTO JOJKHO OBITH MepelaHo COTpyAHHKaM. Bocxozsias KOMMyHHKAIUS Ipeanoiaraet
nepenavdy nHGOpMaIuKu Ha BEPXHUE YPOBHH O TOM, YTO MPOUCXOJUT HA HIDKHUX. HarmsimHeri npu-
Mep MIPEICTABIEH HA PUCYHKE 1.

Mpe3naeHT KOMNaHum

A BuLe-npesunaeHT no npomMsBoacTBy

HavanbHUK Lexa

L A 4

Bocxoagmmii noTok Hucxopsamuii moTox

Pucynox 1 — Bocxoosiuuil u HUCX00uuLl HOMOK OPeAHU3AYUOHHO20 0OWeHUs.

['opusoHTanbpHas/maTepaybHas KOMMYHHKALWS TPOUCXOMUT MEXIY JIOJABMH Ha OJHOM
YPOBHE HMEpapXUU W MpeIHa3HAyeHa Juld 0OeCHeueHUs] WM YIydIleHHs KOOpAUHALUU Pabouyux
yeunuii. OTo dopmanbHOe 00IIeHre, HO OHO He TOAUnHseTCS cyOopanHanuu. D deKTHBHAS TOpH-
30HTaJIbHAass KOMMYHUKAIMs JOJDKHA MPEAOTBpallaTh TYHHEJIBHOE BUIEHHE B opraHmsauuu. /lua-
roHaJbHasi KOMMYHHMKAIUS IPOMCXOAUT MEXIY JIFOJbMH Ha Pa3HbIX YPOBHIX HMEpapXUU U OOBIYHO
npeJHa3HaueHa JUlsl IpeoCcTaBIeHUs UH(OpMaIK, KOOPAHMHALIMY WM IOMOIIU OJTHOW WM 00euM
CTOpoHaM. ['pOHIITEAT ompeneNnseT BHENIHIOI KOMMYHHKAIHMIO KakK (hopMallbHOE HarpaBJICHUE
KOMMYHHKAIUU. JTO MPOUCXOJUT MEXAY KOMaHIOW NPOEKTa U JIIOJAbMH, KOTOPHIE HE SIBIISIFOTCS
4acThIO MpoeKTa. HarmsaHbeiil mpumMep TOpU30HTAIBHOM M JUArOHAJIBHOW KOMMYHHKALUW NpEJ-

CTAaBJICH Ha PUCYHKC 2.

HauanbHuK HauanbHuK
uexa uexa
MacTtep

I“-I

Pucynok 2 - I'opuzonmanvHoe u 0uazonanvHoe odujenue 8 op2anu3ayuu

[To3uius B wepapXuu yIpaBiICHHUS NMPOSKTaMHU BaXkHa, MIOCKOJIBKY OHA OTPE/CIIIeT HAaBBIKH,
HeoOxomuMble aiist 3P PeKTUBHOTO OOIIeHUS. PyKOBOIUTEND TPOEKTa JODKEH 3HAaTh, Kak d(dek-
THUBHO OOIIAThCS C KaXKIBIM WICHOM KOMAaH/IbI Ha ONPEICIICHHOM YPOBHE, ITO3TOMY TAaK)Ke HYXKTaeTCs
B Pa3UYHBIX KOMMYHUKATHBHBIX HABBIKAX, TAKUX KaK MUCHMO, YTOOBI 3(PPEKTUBHO OOIIATHCS.
YuipsM yTBEpXKIAeT, YTO JYUIIHHA CIOCOO M30€KaTh CIOPOB BO BpeMs M IOCIE MPOCKTa - 3TO
00eCIeYnUT OTKPHITHIE JMHUM CBS3M MEXAY 3aMHTEPECOBAHHBIMU CTOPOHAMH IPOEKTa, YTOOBI
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OBICTPO pemaTh MPOOIEMBI U CIIOPHI, TIPEXK/IE YeM OHU MPUBEIYT K JOPOTOCTOSAIIMM apOUTPaKHBIM
pa3zbuparenbcTBaM WK cyAeOHbIM pa3OuparenscTBaM [8]. Takum 00pa3oM, NOTOK OOLIEHUS MEXKTY
Pa3HBIMU JIIOJIBMH B IIPOEKTE YKA3bIBAET Ha THUII HAaBBIKA, HEOOX0AUMOTO U1 3((HEeKTUBHOTO 001IIe-
HUS, M03TOMY KaXK€TCs, YTO JIMHUU OOILIEHHUS B NMPOEKTE MOKHBI OBITh KOPOTKHMMH M XOPOIIO
HaJIa)KEHHBIMU.

HedopmanbHas KOMMyHUKalLMs HCHOJIB3YEeT TaKue KaHallbl, KaK BUHOTpAIHAas J03a, CIyXH,
HedopMalbHbIE COLMANbHBIE TPYIIBL. BuHOTpanHas j03a mpeactaBiseT coboil HeGopMmaabHOE U
HeoduIManbHOe 0o0IIeHne, B KOTOpoM MHGpopMaIus ocHOBaHa Ha ¢akTax wiu ciyxax. OHa MOeT
HAYMHATBCA C JI0O0T0 WiIeHa OpraHMu3aluH U Teub B 1I000M HarpaBineHnd. OCHOBHAs (DYHKIHS BH-
HOTPAJHOM JIO3BI 3aKIII0YAETCS B PACIIPOCTPAHEHUH CPEAU COTPYAHUKOB (KaK yIpaBIeHUYECKHUX, TaK
U HEYNpaBJsieMbIX) WHPOPMALIUU, COOTBETCTBYIOMIEH MOTpeOHOCTAM. CIyXH M CIUIETHH — 3TO HE
onHo u To xe. Ciiyxu — 310 nMHpopManus 06e3 dakTudeckor O6a3bl. HeopManbHbie coruaabHbIC
TPYIIBEI OTHOCSATCS K TpyIaMm, oOpa3oBaHHBIM Cpelu KoJUler mo paboTe B pabodee Bpems MIH B
Hepabouee BpeMs 17151 00CYXKIeHUS KaApOBBIX BOIPOcoB. DakTuyeckass KOMMYHHUKAIUS MPEANoa-
raeT UCIOJIb30BAHUE CJIOB JJIs IEPEeaul YyBCTBA, & HE CMbICIIA.

dakTuveckas KOMMYHHUKaIUs CIOCOOCTBYET (POPMUPOBAHUIO KYIbTYPbl OTKPBITOCTH U CO-
TPYAHUYECTBA MEX]y YJICHaMH KOMaHIbl U MeHemkepoM. HedopmanbHoe oOmmeHne mpoucxoauT
0e3 BIMAHUSA CO CTOPOHBI PYKOBOJIUTENS MPOEKTa, HO BAMsSET HAa 3(PPEKTUBHOCTH PYKOBOIUTENS
npoekTa. JIMHMM KOMMYHUKaluy, popMalibHble U HeOopMaibHbIE, TAK)KE CBUACTEIBCTBYIOT O TOM,
KaK MPOUCXOAUT KOMMYHUKALUS B MHAYCTpUH. MeHemkep MpoeKTa, Kak KOMMYHUKATOP, HYKJaeTcs
B KOMMYHHMKAaTHUBHBIX HaBBIKaX, TAKMX KAaK HalMCAHHUE IMHCbMA, ONPOC U BEJEHHUE IEPErOBOPOB,
910061 9(h(heKTHBHO OOITATHCSI.

EnuncTBeHHbIM Hanboliee 3HAYMMBIM (PAaKTOPOM, BIHUSIOIIMM Ha YCHEX MPOEKTa, SBISETCS
JuAepcKas crocoOHOCTh PYKOBOJIUTENS MpoekTa. Jlpyrue 6a3oBble yIpaBJIeHYECKUE HABBIKH, IO-
MHUMO JIMJEPCTBA, COCTABISAIOT HauyajdbHbIe MPEANOCHUIKY HaOOpa HaBBIKOB YIIPABICHUS MPOCKTAMH.
Cornacno Xoap/y, HaBBIKH YIPABJICHUS MPOEKTAMH TAaK)KE MOTYT OBITh KJIacCH(UIIMPOBAHBI KaK
uepapxus, aHajioruuHas uepapxud Macnoy. HaBblku moka3zaHbl B BUJIE TUPAMUIbI, U UIES O TOM,
910 0OJIee HU3KHE HABBIKU JTOJDKHBI OBITH YIOBIETBOPEHBI, MPEKIEC Y€M MOXKHO Oy/IeT 00paTuThCs
K HaBbIKaM 0oJjiee BBHICOKOTO YpOBHS, BKJIIOYEHA B MOJETb. MOAENb COCTOUT U3 YETHIPEX YPOBHEM
cHU3y BBepX. llepBbIif ypoBEeHb MpencTaBIsIeT COOON JMIEPCTBO, BTOPOH YPOBEHb — YIIpaBIICHHE,
TpeTUil ypOBEHb IOKa3bIBACT TPHHAIIATh 0OJacTell COBOKYIMHOCTHM 3HAaHUM JUIsl yHpaBJieHUs
MIPOEKTaMH, @ BEpXHUI YPOBEHb MTOKA3bIBACT 3PEJIOCTh YIIPABJICHUS IPOEKTAMU KaK pe3yibTar.

CornacHo Xoapay, CMBICI YPOBHEH ME€papXUU HAaBBIKOB YIPABIEHUS NPOCKTAMH 3aKJIIOYAET-
Csl B CJIEAYIOLIEM:

HwxHuit ypoBeHb mpezactaBiser coboil nuaepctso. [Ipennonaraercs, 4yTo JTUAEPCTBO - 3TO
OCHOBA, Ha KOTOPOH JTOJKHO CTPOUTHCA BCE OCTalbHOE. be3 MpouHOil OCHOBBI JIMJEPCKUX HABBIKOB
MIOTIBITKH Pa3BUTh JPYrue yNpaBieHYECKHE HaBbIKU OyayT MeHee yeM 3((hEeKTUBHBIL.

Kak Tonpko ypoBeHb nmaepcTBa OyAeT yIOBICTBOPEH, MOXKHO OyleT 3aHSATHCS 0a30BBIMH
yIpaBJIeHYeCKUMHU HaBbIKaMu. K 3TOMy ypOBHIO OTHOCSTCS HaBBIKM KOMaHIHOM paboThI, 0OIIeHNS,
MOTHBAIIMH U BEJIEHUS NEPErOBOPOB. DTH HABBIKH MPEJICTABISIOT COOON OCHOBHbBIE HAaBBIKU, HEOO-
XOZMMBI€ 11 PaOOTHI C JIFOJJbMH B OPraHU3aIlMOHHOM KOHTEKCTE.

Tonpko mocie Toro, Kak OyayT JOCTUTHYTHI HAaBBIKK 0a30BOTO YPOBHS YIIPaBJICHUS, MOKHO
OyzeT pa3BUTH CJEIYIOIUN YPOBEHb — HABBIKM YIPABIICHUS MIPOEKTaMH. JTOT YPOBEHb MPECTaB-
JIEH TPUHAIIATHIO 00JIACTSAMH, 3HAKOMBIMH JIeBsIThIO oOnacTsamu 3Hanuii PMBOK B uepHOM 11BeTe
U YeTHIPbMA OOJIACTSIMM 3HAHUM yrpasieHus npoexktamu PMI, B kpacHoM. Ha 3Tom ypoBHE pyko-
BOJMTENH MPOEKTa OCBAUBAET MPAKTUKY YIPABICHUS MPOEKTaMU U JUCHUIUIMHY yIpaBICHUS Mpo-
€KTaMH.

Tonpko mocne Toro, kak OyneT co3qaHa MpOYHasi OCHOBA HABBIKOB, KOHEUHAs 1I€JIb YIpaBiie-
HUS IPOEKTaMHU MOXKET ObITh 3 (HEKTUBHO JOCTUTHYTA.

PaznuuHbie aBTOpBI KpUTHKOBAJIM Mojziesib Xoapaa. KpuTuka 3akitoyaercs B TOM, 4TO PYKO-
BOJICTBO MPOEKTOM HaXOAMTCS HAa BEPXHEM KOHIIE MEpapXHH, a HE Ha HIKHEM. OHU CUMTAIOT, YTO
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PYKOBOJUTEND MPOEKTa CHayaja JAOKEH ObITh —BEIMKUM MEHEIKEPOM™, MPEXJE YEM OH CTaHET
—senukuM ujepom”. CTaBUTh JUAEPCTBO BBILIE PYKOBOJCTBA — 3HAYUT CTABUTh TEJIETYy BIIEpPEIU
nomaau. JlungepeTBo — 3TO HE OTHpaBHAs TOYKA, a KOHEIl MPO(EeCCHOHATBHOTO MYTH U, BEPOSITHO,
JOJKHO OBITh MocieqHUM 1aroM. IloaTomy HeoOXoauMa CMEHa ypOBHS PYKOBOJCTBA C HM)KHEIO
Ha BEpXHUM.

JIuzepcTBO 10JIKHO OBITh Ha BEPLIMHE ME€papXUU, HAUMHAs C OCHOB MEHEKMEHTa, yIpaBJe-
HUSI IPOEKTaMU, a 3aTeM JInAepcTBa. TakuM 00pa3oM, pyKOBOAMUTEIb IPOEKTA CHAYaIa CTAHOBUTCS
MEHEJKEPOM, 3aHUMAIOIUMCS] BCEMH B3aMMOCBS3aHHBIMU BHUJAMHU JESATEIBHOCTH, 3aT€M PYKOBO-
JUTENIEM NIPOEKTa U, B KOHEUHOM CYeTe, JuAepoM. JIu1epcTBO — 3T0 HE OTIpaBHAs TOUYKA, a KOHEIL
npogeccuoOHaIbHOrO NyTH. JlanbHelas KpUTHKa MoJieny Xo0ap/a 3aKJIo4aeTcss B TOM, 4TO TPH-
HaJlaTh 00JacTel CKJIaJBIBAIOTCS APYT HA JpYra, YTO MOXKET yKa3blBaTh HA MEPAPXUUYECKYIO 3aBU-
CHUMOCTb JJIsl K&KJ0ro YpoBHS BBepX. OJIHAKO HEKOTOpbIE U3 TPUHAALATU oOJacTel NeiCTBUTENb-
HO MOTYT OBITH CJIOKEHBI MJIM UMETh 3aBUCUMOCTH, B TO BpeMsI KaK Jpyrue MOTYT HE 3aBUCETh OT
Apyrux obnacrteil. Pemenue 3Tol KpUTHUKU COCTOMT B TOM, YTO TPUHALATh 00JacTell HE JOJKHBI
OBITH CII0KEHBI PYT C IPYTOM.

Cornacho Jlbtoucy, JUist yrpaBlieHUs] IPOSKTOM HEOOXOIMMBI CIEAYIOIINE KPUTHUYECKUE dIe-
MEHTBI: BpEMsl, CTOMMOCTb, 00beM U KauecTBO. Ha Bcex 3Tamax mpoekTa KpaeyrojbHbIMH KaMHSMU
IIPOEKTa SBIAIOTCS ero o0beM, ctoumocTh U Bpems. Kone, beppu u Bepcrep npeanararor, utoOb!
IPOEKThl OCYHIECTBISUIUCH MOCPEACTBOM 3(PdeKkTuBHON KomMMmyHHKanuu [9]. 3aTpaThl, 00beM U
BpeMs — 3TO B3aMMOCBSI3aHHBIC O0JIACTH, U U3MEHEHHUS B OJHON OOJIACTH BIIMSIOT Ha JIBE JIPYTHE.
KauecTBO — 3TO MPOIYKT B3aMMOCBS3U MEXYy 00bEMOM, CTOMMOCTBIO U BpeMeHeM. KoMMyHukanus —
9T0 PYHKIUS, KOTOpasi 00BEIMHSET 3aTpaThl, 00bEM U yIpaBICHHE BPEMEHEM IS TOCTH)KEHUS Ka-
YeCTBEHHOI 0 poaAykTa. KoMMyHHKaIMsI — 3TO 0071aCTh, KOTOPAsi UHTETPUPYET MPOEKT, a HE TOIbKO
MHTErpaiuio, Kak Moka3aHo B yjuteparype. MHTerpauus He MOXKeT ObITh KOMIIPOMHCCOM MEXKIY
obnacTsiMu 6e3 MoAJIep’KKU KOMMYHHKALINH.

NuTerpamnus kak o01acTb HE MOXKET PYHKIIMOHUPOBATh 0€3 KOMMYHHUKAIIMU; TAKUM 00pazom,
KOMMYHHKAIMsI paccMaTpuBaeTcst Kak Oosiee 3(h(EeKTUBHBIN JIeMEHT, KOTOPBIH SIBIISETCS CBA3YIO-
LM 3BEHOM.

3ak/royeHue

Pe3ynbTaThl MOKa3bIBAIOT, YTO YMEHHUE MPOCKTHBIX MEHEIKEPOB O0IIATHCS, OKa3bIBAET BIIHSI-
HUE€ Ha KpaeyrojbHbIe 00JIACTH YIIpaBJIEHUsS MPOeKTaMH. BBIBOABI M pEKOMEHIAIIMN 3TON UCCIEe0-
BaTEIbCKOW pabOThI 3aKIIOYAIOTCS B TOM, YTO KOMMYHHUKaIMs HeoOxoauma s 3¢p(HEeKTUBHOTO
B3aUMOJICHCTBUS B 00JIACTSX 3aTpaT, 00beMa U BpEMEHH, a TaK)Ke KauecTBa.

D¢ dexTuBHBIE KOMMYHHKAIIUH MEXIY PYKOBOJAUTEISIMHU MPOEKTa U KOMaHIOW 3aBUCST OT UX
CIIOCOOHOCTH TPAaMOTHO BBIpaXaTh CBOM MBICIIH, IMHCATh, PACCYXKIATh U OT YMEHUs ClymaTh. Py-
KOBOJMTENb MPOEKTa AOKEeH dPPEKTUBHO OOIIATHCS OTHOCUTEIHLHO CTOMMOCTH, BpEMEHHU U Kade-
CTBa KaK TPEX M3 YETHIPEX KPACyroJbHBIX (DAKTOPOB, OT KOTOPHIX 3aBUCHUT YCIIEX MPOEKTA, a 3aTeM
Y OTHOCUTENBHO MaciiTaba. Bpems BnuseT Ha CTOMMOCTh, & CTOUMOCTH JOBOJHUTCS 0 CBEICHUS
KJIMEHTA, MOJDKHOCTHBIX JIMI] M 3aWHTEPECOBAHHBIX CTOPOH VISl BBITIOJIHEHMSI TIPOEKTAa B paMKax
YTBEPKJACHHOTO OIO/KETa U B CPOK, COTJIACHO 3ampocy KIMEeHTa — 00beM. PykoBoauTenb mpoekTa
JOJDKEH OBITh JIMIEPOM, 9TOOBI Y(PPEKTUBHO OOIIATHCS CO BCEMH CTOPOHAMH. Y CHEITHOE BBIMOJI-
HEHHUE MPOEKTa B 3HAYUTEIHHOW CTETEHU 3aBHCUT OT CIIOCOOHOCTEW PYKOBOIUTENS MPOEKTa Kak
KOMMYHHUKATOpa PYKOBOJAUTH KOMAH/ION U YCIICITHO YIPABISITH MPoekToM. [loaToMy mpesaraercs
MOJIeTTh KOMMYHUKAIIMOHHOTO (pyHIaMeHTa.
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KomMMmyHukamus — 310 QyHKIHS, KOTOpas oObeAUHSET 3aTpaThl, 00bEM M BpeMs Ui JOCTH-

KEHUs KaueCTBEHHOT'O MPOJYKTa U MOKET paccMaTpUBaThCs Kak (yHIamMeHTaabHas QyHKIMS A
MOJJIEP’KKH BCeX obacTeil.
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Abstract. Communication is the process of obtaining all relevant information,
interpreting that information, and effectively distributing the information among the individuals
who may need it. The purpose of this paper was to determine whether communication can be a
fundamental area of project management. The second goal was to determine whether
communication can be considered as an area that unites and coordinates various project
management processes and identify the prob-lems of non-effective communication.
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BJIMAHUE AHAJIMTUKHU BOJIbIIUX JTAHHBIX HA D®@PEKTUBHOCTD
IMPOLECCOB YIIPABJIEHUSA TPOEKTAMM

AHHOTAUUs. AHaIUTHKA OOJBIIMX JaHHBIX B IMPOIECCAX YIPABJICHHS MPOSKTAMH MOXET BBISIBUTH
HECKOJIbKO MPUYUH U TOCICICTBUIl Ui BIUSHUSA. BHEIpeHHE TEXHOIOHH OOJBIIMX JIAHHBIX - 3TO HOBBIN
miar B Hay4yHOM M TEXHOJOTMYECKOM pPa3BUTHH, OXBATBIBAIOIIEM pa3iuuHbie chepbl obOmiectBa. Llenb
JIAHHOTO KCCIIC/IOBAHUSI - W3Yy4YWTh W IMPOAHATM3UPOBATH BIMSHHUE AQHAIUTHKH OOJBIIMX [aHHBIX Ha
MPOLIECCHl YIIPaB-JICHUsI MPOEKTaMU. BbICOKas KOppensiys MeXIy OOJbIIMMH JaHHBIMH U MAIlHHHBIM
oOydeHueM TpeOyeT AalibHEHIIIero MCCIeI0BaHus, KOTOPOE BKIIOYAeT 00JIee MOJIPOOHOE HMCCICIOBAaHUE B
TaKUX 00JIaCTAX, KaK BIUSHUE HCKYCCTBEHHOT'O MHTEJUICKTA HA YIPABICHUE MPOSKTaMH U UX B3aUMOCBSI3b C
OOJIBIIMMU JTAHHBIMH.

KiroueBble ciioBa: aHaauTHKa OOJBIIUX JAHHBIX, YIIPaBJIeHHE MPOEKTOM, HH()OPMAIIMOHHBIE TEXHO-
JIOTHH, TEXHOJOTUYECKOEe Pa3BUTHE, MAIIMHHOE 00yYEeHUE, NCKYCCTBEHHbIH MHTEIUICKT, YIIPABJICHUE PUCKaA-
MH, YIIpaBJICHHE KaueCTBOM, HH(POPMAIIMOHHBIC TEXHOJIOTHH, YIIPABICHUE 3aTpaTaMu

BBeaenue
CeromHss ogHUM W3 HaubOosiee aKTUBHO pPa3BUBAIOIIMXCS HalpaBieHUH B cdepe uHopmanuu
SIBJISICTCS] TEXHOJIOTUSI OOBIIMX aHHBIX. B mociennre roapl 6oJbie JaHHBIE CTAIA IIUPOKO MPH-
3HAHHOW YE€pPTON 3KOHOMHUYECKOTO M TEXHOJIOTUYECKOTO pa3ButHs. MccienoBanusa npeacKka3bIBaloOT,
YTO aHAJUTUKA OOJIBIINX JAHHBIX OyJET UMETh OONBIIOE BIUSHUE HA TTPOU3BOACTBO nHpopma-
[IMOHHBIX TEXHOJIOTHH, TOPTOBIIIO, MMPABUTEIHCTBO, 3/[PABOOXPAHEHUE U JAPYTHE, KOTOPHIE MCIOIb-
3YIOT 3HaYUTENIbHbIE 00bEMbI HHPOPMAIIIH.

Bonpimme gaHHbIE UCTIOIB3YIOTCS KOMIIAHUSMH B Pa3iUYHBIX chepax AESITEIBHOCTH IS TI0-
BbITIICHUS 2 (HEKTUBHOCTH OM3HECA, a TAKXKE ISl TIOMCKA HAJIEKHBIX M MPABWIBHBIX BHIBOJIOB. Bee
9TO JaeT KOMITAHUH BO3MOXXHOCTH 3(PPEKTMBHO M TOYHO BBICTPAWBATH CTPATETHIO PA3BUTHS B
COOTBETCTBUU C BBI30BAMH BHEIIHEH cpeibl. bonbime JaHHbIC - TOBOJBHO CIOKHBIH HHCTPYMEHT,
TPeOYIOMIMI ONPEeNeNIeHHBIX MOAXO0/JA0B U MPAaKTUK. BO3HMWKAET HOBBIN BOMPOC, B KAKUX KPYITHBIX
MIPOEKTaX UCIOJb3yETCsS KOHTPOJIb C MOMOLIbI0 THOKUX METO0JIOTUI UMEHHO B cepe Ou3Heca.

BaxxHBIM MPOPHIBOM B yNpaBJICHHH NPOEKTaMH cTaja TexHojorus Big Data. bonpmme nan-
HBIE YMPOIIAIOT MPOU3BOACTBO U OM3HEC-TUIAHUPOBAHUE. Y CKOPSET 3aIyCK HOBBIX MPOEKTOB, YBE-
JUYUBACT IIAHCHI BOCTPEOOBAHHOCTH MPOEKTA, JACT BO3MOXKHOCTh OLIGHUTH CTETCHb YIOBJICTBO-
PEHHOCTH T0JIb30BaTENCH, YIPOIaeT MOUCK M MPUBJICUCHUE 1IE€JIEBOM ayJIUTOPUH, YCKOPSET B3au-
MOJICUCTBHUE C 3aKa3UMKaMH U MOJAPSTIMKAMHU, ONTUMU3UPYET UHTETPALIMIO B JJOTUCTUKE, YIydIlIaeT
Ka4eCcTBO 00CITY)KUBAaHUS KIIMEHTOB U CKOPOCTh B3aMMOJICUCTBHS C KOHEYHBIM KIIUCHTOM.

Lenp uccnenoBanus - U3yYeHUE U aHAIHM3 BIMSHUS aHAJTUTUKHU OOJIBIITUX JaHHBIX HA MPoLec-

ChI YIIpaBJICHUA MIPOCKTAMMU.

W3 nienu BBITEKAIOT CIIeTyIOIINE 3a/1a4H:
1) u3yuyaTh aHAJTUTUKY OOJIBIITUX JIaHHBIX;
2) paccMOTpPETh MPEUMYIIIECTBA U HEAOCTATKH MCTIOIH30BaHUS OONBIINX JaHHBIX B YIIpaBIIe-

HUU [IPOCKTaMU;

3) u3yuuThb BiaustHUE ¥ 3()(HEKTUBHOCTH MCIIOIB30BAHMS OOJIBIINX JAHHBIX B YIPABICHUN
IIPOCKTaMU.

AKTyanbHOCTh JTaHHOT'O WCCJIEIOBAHUS 3aKJII0YAeTCsl B KOHUEHIMHM BIUSHUS OONbIINX JaH-
HBIX Ha YyMpaBJICHUE IMPOEKTaMH, MOCKOJIbKY CErofHs OOJIbLIME JaHHBIE CO3IAl0T U Pa3BUBAIOT
MIPOEKTHI, HANIPABJICHHbIE Ha 3HAYMTEIBHOE MOBHIMIEHUE YPPEKTUBHOCTH MPOIIECCOB MAPKETHHTA U
MIPOJIaXK, ONTUMHU3ALUIO IIPOU3BOACTBA, JIOTUCTUKY, YIIPABICHUE PUCKAaMHU, IUIAHUPOBAHUE, YIIPaB-

JIEHUE NePCOHAJIOM, paboure IPOLECCHl PA3IUYHBIX MPEAIPUITUH.
[Tpenmer uccnenoBaHus: yIpaBieHUE MPOSKTaMHU M aHAIMTHKA OOJBIINX JaHHbIX.
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O030p UTEpPATYPHI U TEOPETUYECKHE OCHOBBI

Konnenuus «AHaIUTHKM OOJBIIMX JAHHBIX» - 3TO CEPHsl MOJAXOAOB, KOTOpPBIE MO3BOJISIOT
paboTtars ¢ 60IBIIMME 00BEMaMU JTAHHBIX, KOTOPBIMU CJIOKHO WJIM JIa)Ke HEBO3MOXKHO YIPaBIIAThH
OOBIYHBIMH CPEICTBAMH - OHU UMEIOT PA3IMUHYIO CTPYKTYPY U 3HAUUTEIbHYIO CKOPOCTb MOIOJIHE-
Hus [4]. bnarogaps 3TUM r100aIbHBIM TEXHOJIOTHAM Y IPEANPUHUMATEIILCKUX CTPYKTYP MOSIBIISETCS
MHOI'O0 HOBBIX BO3MOXKHOCTEH. B Haimie BpeMms, KOMIIAaHUM MOTYT HOJy4aTh aHAJIUTHYECKYIO WH-
¢dbopmanuo 0 CBOEM KIMEHTE W ero moBeaeHuU. OHM BOOPYXKAIOTCA STUMH JaHHBIMHU IS pa3pa-
OOTKHM NMPOJYKTOB U MapKETUHIOBBIX KaMIIaHUH, OTCIEKUBAHUs JEHCTBUI KOHKYPEHTOB U, Ha OC-
HOBE MOJYYEHHOH HH(pOpMAIMK, PENO3MINOHUPOBAHUS CBOMX COOCTBEHHBIX YCIYT, INpeasaras
KOHKPETHOMY ITOTPEOUTEIIIO HYKHBIH UM IIPOAYKT B PEXKUME PEaTbHOTO BPEMEHH.

[Ipu co3ganum NMPUIOKEHUH, PaOOTAIOMINX C TEXHOJIOTHEH OONBIINX TaHHBIX, HEOOXOIUMO
YUUTBIBATh CIEIYIOIIUE OCOOCHHOCTHU: OOJbIINE 0O0BbEMbI JaHHBIX, MHTEHCUBHbIE TOTOKU JIaHHbIX,
TpeOOBaHME 3HAYMTENLHOTO COKpAIICHUS BPEMEHHM aHaIM3a WiIM OOpaOOTKH JaHHBIX, BBICOKAsS
CTPYKTYpHAas! CII0)KHOCTb, HEJIMHEHHOCTh MO/IEJIeH, OrpaHUYEHHE IO BPEMEHHU JUIsl IPUHATHUS pelle-
HUS C JTIOOBIM 00BEMOM JIaHHBIX, YBEIMYCHHE MOPQOIOTHICCKON CIOKHOCTH MOJCIICH, yBeIuie-
HUE CTPYKTYpHOU CJIOXKHOCTH MOJETEH U CUCTEM, YBEIUYEHUE KOTHUTHBHOM CIIOKHOCTHU, YBEJH-
YEeHHUE T0JTy - CTPYKTYPHPOBAHHAS UCXOAHAS MH(OPMAIs, OTHOCUTEIILHOE YBEIHUCHHE HEUSTKOU
uHpopMalny, yBeJIMYeHNE OTPEOHOCTH B ApalJIeNIbHBIX BBIYMCICHUSAX U T. 1.

JUisl yCIIEIHOTO MPUHATHUS PELLCHHs] O peayIn3aluy PeleHUH JUIsl O0NbIIMX JaHHbBIX, KOMIIa-
HUS TOJIKHA pacCUUTAaTh MHBECTULIMOHHBIN Kelic. B Takux ciyyasx nmapajokc aHaJIMTUKU 3aKJtoya-
eTcs B IPOrHO3UPOBAHUU OYAYIIEro Ha OCHOBE IPOILIOro, JaHHBIE O KOTOPOM YacTO OTCYTCTBYIOT.
B sToM ciydyae BaxHBIM (PAaKTOpPOM SIBIISIETCS YETKOE IJIAaHMPOBAHUE MX IEpBOHAYaIbHBIX ACH-
ctBUi. LleHHOCTh TexHOJMIOTUI OOJBIIMX AAHHBIX 3aKJIIOYAECTCS B MPEJOCTaBICHUM HMHGOPMALHH.
Ha peinke ocraercs neuuurt s3xkcnepTroB-aHATUTUKOB. VX MPUHATO HA3bIBATh CHELMATUCTAMH, KO-
TOpBIE XOPOIIO Pa30HPAIOTCs B KOMMEPUYECKOM CMBICIIE JAHHBIX M YMEIOT UX MPAaBUIIBHO UCIOJIB30-
BaTh.

OObennHeHne 60NbIINX JaHHBIX C HH(POPMALMOHHBIM MoJenupoBaHueM 3aanuil (BIM) tak-
K€ OTKPBIBAET JIpyrue nepcrnekTunbl. JJo0aBneHne 60apmMX AaHHBIX B 3D- nian 4D-npoeKTsl mo3-
BOJIIET MHXXEHEpaM JIETKO OOHApyKUBaTh JHOObIE OMIMOKU UM JieNaTh TOYHbIE MPOrHO3bl. OAHUM
u3 npeumymiects BIM sBnsiercs BO3MOXHOCTb COBMECTHOM pabOThI MO MOJIENH CIELUATNCTOB U3
Pa3HBIX CTPaH B PEKUME PEATBLHOTO BPEMEHM [2].

Hcnonb3ys Oonblline JaHHBIE, OHU CMOTYT OBICTPO MepeAaBaTh APYT APYry OrpoMHbIE 00be-
Mbl HHPOPMALIMH, YTOOBI OBICTpEE MPUHUMATh PELICHUs. DTO KOPEHHBIM 00pa3oM MEHSIET MOJIX0/
K YIPaBJIEHUIO MPOeKTaMU. PaHbllle Bce TaHHBbIE MPUHAAIEKATN OJHOMY YEJIOBEKY UM HECKOJb-
KUM COTPYJHHMKaM, CUISIIUM B 01HOM o¢uce. CeroHs crajia BO3MOXKHA MO-HACTOSIIEMY KOMaH/I-
Hasi paboTa, KOTJa MPOEKTUPOBIIMK, Pa3padOTUMK U TeHEpaJbHBIA MOAPATUUK, KOTOPHIE MOTYT
HaXOJUTHCS B PA3HBIX CTPAHAX, BMECTE BHOCST U3MEHEHHUS B IPOEKT HA PaHHEW CTa/INU.

Kaxxnas koMmaHusi ToJKHA UMETh JIEJI0 ¢ MaTepuajllaMd HM3KOTO KauecTBa, HEMpeJCcKa3ye-
MBIMHU TIOTOJIHBIMU YCIOBHSIMU M JAPYTMMHU HENpUATHOCTAMU. Mcmonb30BaHue OONBLIMX JaHHBIX,
CO3/1aHH€ BUPTYaJbHBIX CLIEHAPUEB PAa3BUTHS COOBITHUM, YTOOBI OHM MOIJIM JE€HCTBOBAThH 3apaHee.
Hanpumep, aHanu3upys MHOKECTBO ITOXO0KUX IIPOEKTOB, KOMIIAHUM MOTYT OINPEAEIUTh, KAKHE Ma-
TepHaJibl YaCTO BBIXOJAT 32 PaMKHU OrO/KeTa.

B ycnoBusix HecrabmnpHOW dkoHOMUKHM WT-kommanusM HEOOXOAMMO  YMEHBIIUTH
KOJMYECTBO PUCKOB U MUMETh BO3MOXKHOCTb 3(P(PEKTUBHO YIPABIATH UMHU, YTOOBI MOBBICUTH CBOIO
KOHKYPEHTOCIIOCOOHOCTh B yINpaBJIEHUH MpoekTaMu. X uccnenoBaHus MoKas3bIBalOT, YTO YIPaB-
JICHHE PUCKaMM MPOEKTa BKIJIIOYAET B ceOs NMPOLECCHI, CBA3aHHBIE C UICHTU(UKALIUEH, aHATTU30M U
pearupoBaHMEM Ha PUCKHU JUIsl YBEJIMUYEHUS IOJIOKHUTEIBHOTO BO3JEHCTBUS U YMEHBUICHMs Hera-
TUBHBIX COOBITHH B mpoekTe. YTOOB! ONpeneNeH bl PUCK HE Mellall pealu3alyuu IpoeKTa, HeoO-
XOZMMO OIPENENIUTh PUCK U CHU3UTH BEPOSITHOCTh €0 BOZHUKHOBEHUS, a He u30exaTh ero. Kpome
TOTO, yIpaBJieHWE PUCKaMU MPOEKTa BKJIOYAET B ceOs HaOOp METO/IOB, KOTOPHIE 00ECIEYHUBAIOT
UACHTU(UKAINIO, aHATIN3, TUIAHUPOBAHUE PUCKOB, pa3pabOTKy OTBETHBIX MEp U KOHTPOJIb Ha Mpo-
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TSOKCHUM BCETO XU3HEHHOTO ITUKJIAa NpoekTa. Pesymbrar paboThl ¢ OONBIIMMU JaHHBIMH B LEJISIX
YIpaBJICHUS ¥ OLECHKU 3(P(HEKTUBHOCTH MPOeKTa (HOPMUPYETCS B MPOIIECCE MOITAIMHON 00pabOTKH
0OJBIIOr0 MaccWBa NaHHBIX. KaAbli 3Tam BKIIIOYAET «OYHUCTKY» JAHHBIX OT MPEOOIIaaloniero
«H(GOPMAIIMOHHOTO IIyMa», TO €CTh OT HEHYXXHBIX JaHHBIX, KOTOPBIE HE CIOCOOCTBYIOT MPUHS-
THIO CTPATETMYECKH BAYKHBIX YIIPABICHYCCKUX PEIICHUN.

XapakTepuCTHKU AHAJUTHKH 00JILIIHNX JAHHBIX

KavecTBeHHO M3MEHMINCH COBPEMEHHBIE MOJIXOIBI K 00paboTKe 00BEMOB CTPYKTYPHUPOBAH-
HBIX 1 HECTPYKTYPUPOBAHHBIX JaHHBIX. CTOMMOCTH XpaHeHHs] HH()OpMAIMH CHU3UIIACh HACTOJBKO,
YTO CTaJ0 BO3MOXKHBIM COOHMpaTh Bce OOJbIIe M OOJBbINE JaHHBIX M aHAIU3UPOBATh UX. Takum 00-
pa3oM, BO3HUKJIA IpobiaeMa co3JaHus HOBOM BBIYHCIUTEIbHONH MH(MPACTPYKTYpHI, KOTOpas Obuia
ObI >QEeKTUBHON U HE O4YeHb Joporoil. Kimoy Kk moCcTpoeHHIo Takoi HHPPACTPYKTYPHI - 3TO KOM-
TIJIEKC TGXHOHOFHﬁ, HU3BCCTHBIX B HACTOAIICC BPEM KaK «OoJbIINE JaHHBIC).

465
135
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Huazpamma 1. I[Ipoeros pocma obvema 2enepayuu ungopmayuu, Mapo 2ueabaim é cymxu
Hcemounux: 6onbuue 0anHbie U RPULOXNCEHUs. Ha 0CHo6e Unmepnema éeweti 8 uHMeNIeKmyaibHoll cpeoe:
cucmemamuyeckuti 063o0p [1]

To e camoe O6bI10 0OHAPYKEHO U B IPYTUX HccieoBaHUAX. bosbiive qaHHble - 3TO JaHHbIE
O0JIBLIIOrO pa3Mepa U Pa3InYHOI0 COCTaBa, KOTOPbIE OUYEHb YaCTO OOHOBJISIFOTCS, HAIEKHBI, LICHHBI
U XpaHsTCs B Pa3HbIX UCTOYHMKAX. 3aT€EM ITH UCTOYHUKHU TPEOYIOT BBICOKOM CKOPOCTH 00paboTKU
Y HECTAHJIAPTHBIX TEXHOJIOTHI, KOTOPBIE YJIYYIIAOT KAUECTBO YIPABIECHUYECKUX PEIIEHUH, CO31AI0T
HOBBIE IPOJYKTHI U 00€CTIEUNBAIOT KOHKYPEHTOCIIOCOOHOCTb.

[ToHATHO, YTO GOJBIINE JaHHBIE MOTYT BKJIIOUYATh B ce0sl pe3yabTaThl HAYYHBIX IKCIIEPUMEH-
TOB U MH(OPMALIMIO O KJIMEHTaX, CHCTEMY YIPABJIEHUS IMPOEKTaMH, aHaJIU3 PUCKOB - BCE, UTO MO-
KeT OBITh MOJIE3HO IS aHAIIU3a.

OCHOBHBIMU 33JJauaMU, peIaeMbIMU TEXHOJIOTUSIMU OOJIBIINX JAHHBIX, SBISIOTCS:

* XpaHEeHHE U YIpPaBJIeHHE 00bEMOM JAHHBIX, KOTOPbIE HE MOTYT «YMECTUTHCS» B CTaHIAPT-
HOM 0a3e JaHHBIX;

* OpraHu3alus HECTPYKTYPHUPOBAHHOM HH(pOpMAILINH;

* a”Haynu3 OONBIINX JAHHBIX, CO3JJaHHE AaHAIMTHYECKUX OTYETOB M MPOTHO3HBIX MOJIENel Ha
OCHOBE TOMCKA HOBBIX, IMOMCKA KJIACCOB (ITOMCK HOBBIX TUIIOB OOBEKTOB U MOBEJCHMS), TOUCKA ac-
counanui (yCTaHOBJIEHUS! HOBBIX 3aBUCUMOCTEN MEXIy 00beKTaMU, COOBITUSIMH, KIIMEHTaAMH).

CrnenoBarenbHO, B COOTBETCTBUH C BBIIICHU3IOKEHHBIM, OOJBIINE JaHHbIE UMEIOT CIEyIo-
1€ XapaKTepUCTHKH [5]:

e 00beM (00beM oOpabaTbiBaeMO HMH(POPMALMU, KOTOPBIM MOCTOSHHO YBEIUYHBAETCH);
IIPaBAMBOCTS (JIOCTOBEPHOCTH JAHHBIX );

e pa3zHooOpasue (00paboTKa JaHHBIX KaK CTPYKTYPUPOBAHHBIX, TaK U HECTPYKTYPHUPOBAH-
HBIX);

® CKOPOCTH (CKOPOCTh COOpa JaHHBIX H CKOPOCTh MOTOKA JAHHBIX );

® IICHHOCTH (LIEHHOCTh HAKOIUIEHHON MH(OpMAIUH).

Crenyer OTMETUTB, UTO C MIOMOIIBIO TexHooruid Big Data koMnaHuu MOTyT mojy4aTh Bax-
HYI0 MH()OPMALUIO 3a HECKOJIBKO CEKYHJ, YTO MOBBICUT 3(PPEKTUBHOCTb YIPABICHUECKUX peELIe-
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HUH, TPUMEHSIEMBIX B PEXKHME PEaTbHOT0 BpeMeHHU. Vcronb30BaHNe TEXHOJIOTHIA OM3HEC-aHaIn3a
MIPEIOCTABIIAET PYKOBOJCTBY KOMIIAHUM HMHCTPYMEHT IJISi aHAJUTHUYECKOH 00pabOTKH OOJBIIMX
00beMOB HH(pOpPMAIINH, HAKOIUIEHHOW B XpaHWIMINAX JaHHBIX, YTO CIIOCOOCTBYET MOIYYEHUIO MH-
¢dbopMaruu, HeOOXOAUMOM JIJIsl IPUHATUS CBOEBPEMEHHBIX YIIPABICHUECKUX PELICHHM.

AHajm3 00JbIIMX JAHHBIX: METO/bI U NPUEMbI

McKinsey, KOHCaNTHHTOBasi KOMITAaHUS TI0 CTPATETHYECKOMY YIIpaBlieHUIo Bbinenser 11 ana-
JUTUYECKUX METOJI0B U IPUEMOB, MPUMEHUMBIX K aHAJIMTUKE OOJBIINX AaHHBIX [3].

e Meronsl kiacca Data Mining - rpymnma npoueccoB i MOMCKa paHee HEM3BECTHOM IM0JIe3-
HOM WH(pOpMAIK, HEOOXOAUMON I MPUHATHS PEIICHU B JAHHBIX. DTU CIIOCOOBI BKJIIOYAIOT B
ce0s kiaccu(UKalMIO acCOIMalMi, U3yYeHHUEe NpPaBWUJI, PErPECCUOHHBIN aHaIu3, OOHapyXeHUE U
aHaM3 OTKJIOHEHW, KIaCTEPHBIN aHaJIU3 U T.JI.

e Kpayncopcunr - kiaccuukanus, a Takke oOOralieHue JAaHHBIX CHJIAMU IIUPOKOTO He-
OTIpEICTICHHOTO KPYTa JI0AEH, KOTOPbIE BBIOIHSIOT 3Ty paboTy, HE BCTyMHas B TPYAOBbIE OTHOIIIE-
HUS.

e (CrnusHUE W UHTETpalys JaHHBIX - TPYIIa MPOLECCOB, KOTOPBIC MO3BOJSIOT 0ObETUHUTD
Pa3HOPOAHBIE TaHHBIE U3 MHOKECTBA HCTOYHUKOB JJIs IPOBEJICHUS YIIIYyOJIEHHOTO aHaTN3a.

e MammHaHOEe 00yueHHe ¢ yYuTelIeM U 0e3 YUHUTENsl - UCIOIb30BAHNE MOEIICH 3aBHCUT OT
CTaTUCTHYECKOTO aHaJIN3a JUIsl CO3/IaHUs CIIOKHBIX POTHO30B Ha OCHOBE 0a30BBIX THIIOB.

e llckyccTBEeHHbIE HEHPOHHBIE CETHU: CETEBOM aHAlM3, ONTUMH3AlLIMs, BKIIIOYAsl T'€HETH4e-
CKHE aJITOPUTMBI.

e Pacno3znaBanue 00pa3os.

e [IporHo3Has aHaJUTHKA.

e lMuTanroHHOE MOJAETUPOBAHUE - THUII, MO3BOJSIONIMI CcO37aBaTh MIA0JIOH, OTOOpa)xaro-
M omepanuy B TOM BHJE, B KaKOM OHH ObUTH Obl. MoJenupoBaHre MOXHO paccMaTpHUBaTh Kak
dhopmy nIpeABAPUTEIHHOTO TECTUPOBAHUS.

e [IpocTpaHCTBEHHBIN aHAINU3 - TPYIINA IPOLECCOB, KOTOPHIE TPUMEHSIOT TOMOJIOTUYECKYIO,
TeOMETPUUYECKYIO U reorpaduieckyro HHPpOpMaIHio, MOTYICHHYIO U3 JaHHbBIX.

e Busyanuzainusa aHaIUTHUECKUX JaHHBIX - 0TOOpakeHne WHGPOpPMAIMK B BUJIE M300paxe-
HUM, CXEM, C UCTIOJIb30BAaHUEM WHTEPAKTUBHOCTH WJIM aHUMAIIMH, KaK JIJIsl TTOJTydeHUS PE3YJIbTaTOB,
TaK ¥ JJIs UCIIOJIb30BAHUS B KAUECTBE BXOJIHBIX JJAHHBIX JUIS JAJIbHEUIINUX UCCIIEI0BAHUM.

MeToabl MCCIETOBAHUSA

[IpoBeneHne UCCIeIOBaHMI - 3TO CBOETO POJia TUTAIIapM TSl HAITMCAHUS TPOSKTHON pabOoTHI.
Br160op mpaBUIBHOM METOMOJIOTHH MOXKET MOBJIHITH Ha PE3yNbTaT U 00Iee KaueCcTBO HCCIea0Ba-
TeabCKOM paboTel. CrieoBaTenbHO, B Halllel paboTe Oy1yT MPUMEHSATHCS IEPBUYHbIE U BTOPHUYHBIE
METOIUKHU UCCICAOBAHUS.

[lepBuuHOE HCCenOBaHWE BKIIOYAET B CeOsl COOp MCXOMHBIX JAHHBIX, HEOOXOAMMBIX IS
OTMMMCaHUs MPOOIEMBbI C UCTIONB30BAaHUEM CHEIHATbHON (opMbl onpoca. EcTh Ba Tuma JAOMOIHU-
TENBHBIX TEPBUYHBIX HCCIAEAOBAaHWI: KAaueCTBEHHBIE U KOJIMYECTBEHHBIC. ONHUCHIBAIOTCS
KOJIMYECTBEHHBIC MCCIIEIOBaHUs, a COOpaHHbBIE JaHHBIE OOBIYHO OTOOpaxkaroTcs B IUdpax U Jaua-
rpaMmax sl IOATBEPKIACHUS TEOPUN U TIPEATIOTI0KESHUM.

CobOpanHble naHHBIE - 3TO WHQOpPMAIHS MO HAlleld TeMe O BIUSHUHM AHATUTHKU OOJBIINX
JTAHHBIX Ha MPOIECCHl YIIPABJICHUS MpOoeKTaMH. B pamkax 3Toro Meroaa JaHHBIE MOXXHO COOMPATH
pasHBIMU CIIOCO0aMHM, OJTHAKO ObLT BEIOpaH METOJ OIpoca, KOTOPBIH Oy/AeT COCTOATh U3 CITUCKA BO-
MMPOCOB C MHOKECTBOM OTBETOB MJIM OIEHOK. DTOT OMPOC OYJET MPOBOJAUTHCS OHJIAMH C MCIOIB30-
BaHHeM Survey monkey.

Kpome Toro, kauecTBEHHBIN METO]T TAKXKE OY/IET UCIOIB30BaThCS B HAIIEM MPOEKTE IS H3Y-
YEHUsl MBICIIEH, I WJIM ONbITa JIOJIEH MOCPEACTBOM HHTEpPBBIO. KauecTBEeHHbIE HCCIIEIOBAHUS
XapaKTEePU3YIOTCS HEOOIBIIMMU pa3MepaMu BIOOPKHU. B Xo/e 3TOTro nccienoBanus mpeanoiaraet-
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Csl, YTO MHTCHCUBHOE HAOIIOICHHE U WHTEPBBIOMPOBAHHE JIFOACH MO3BOJISET MOIYUYUTh TOAPOOHYIO
MOJIHYIO KapTUHY MX B3IJISJIOB, MOTHBAIIMM, MO3ULUNA U 00pa3a »U3HU. DTOT TUI HCCIETOBaHUS
HanboJee MOAXOIUT At cOOpa JaHHBIX, KOTOPBIE MOTYT CIIOCOOCTBOBATh MOCTAHOBKE MPOOIEMBI,
(bopMyIHPOBKE HCCIEA0BATEIHCKOM TUIIOTE3HI.

JIpyroii THII UCCIIEAOBAaHUs, KOTOPBIA OyIeT MCIOJIb30BaThCSl B HAIIEM IPOEKTE, BTOPUYHOE
UccleIoBaHue. JTO aHalIU3 Y)Ke CyIIeCTBYIOLIEH HHpopMaIi, COOpaHHON B 3JEKTPOHHOM BHJIE,
MpeaBapuTeNIbHO cOOpaHHOM ApyruMu. YacTo BTOPUYHOE MCCIIEOBAHUE HEOOXOIMMO, YTOOBI TO-
Jy4uTh OO0IIIee MMPEACTABICHUE O CETOAHSIIHEH aHAIUTHUKE OOJBIINX JAaHHBIX B YIPABJICHUU MTPOCK-
TaMH.

Pe3ynbTaTel

[Tocne mony4yeHus Bceil nHGOpPMALIUK U3 aHKET U COOECeTOBaHNUN CTAHOBUTCS SICHO, YTO HC-
M0JIb30BAHHUE AHAJIUTHKU OOJBIIMX JAHHBIX MOXKET BO MHOTOM OTpa3uTh Oyjyllee yInpaBleHUs
IIPOEKTAMHU.

1) IlnanupoBaHue U T0CTaBKa

JlecTBUS MO IUTAHMPOBAHMIO M 3aKyNKaM 4YacTO TLIATEIBHO JAOKYMEHTHPYIOTCS, YTO JIaeT
BO3MOXXHOCTh MIPOAHAIM3UPOBATh CBSI3aHHBIC C HUMHU JlaHHBIe. PacTyiiee ucrnonb30BaHue TEXHOJIO-
THid B IPOEKTAxX JeaeT yIo0HbIMU cOOp M aHaIHU3 OOJBIINX TAHHBIX, CBI3aHHBIX C TUIAHUPOBAHUEM
U peanuzanueit. s kpynHoil komnanuu o0beM U pazHOOOpa3ue JaHHBIX MOTYT TOMOYb B IIPOBE-
JICHUM aHaliu3a W BbIPa0OTKE MOHMMAHUS TOTO, KaK 3aHOBO OIPENIEIUTh MPOIEIYphl U METOJbI
BHYTPEHHETO TUIAHUPOBAHHUS, YTOOBI C/I€TaTh UX HOBATOPCKUMH U TBOPUYECKHUMHU.

OO01as KOHCONUAIMS TUIAHUPOBAHUS U 3aKYIOK, CBSI3aHHBIX C OOJBIIMMHU JaHHBIMU Yepes
OM3HEC-CerMeHThI, paboune MecTa, IKOHOMHUYECKUE CEKTOPBI U PErHOHBI, MOXET 00ECHednuTh MO-
HUMaHue B 0oJiee HIMPOKOM CMBICTIE, YTO MPUBEIET K pa3paboTKe HOBEHUIINX MOJENel U MPoLexyp
IUTAHUPOBAHUS U peasn3alllu.

2) IIpoekTHast KOMaHaHAs cpena

Ha perymnsipHoii ocHOBe coOMpaeTcst 3HAYUTENbHBIA 00beM MH(POpPMAIIUK O WICHaX KOMaHIbI
npoekTa. Ha 3ToM 3akaHumBaeTcs OMBIT pabOThl HaJl MPOEKTaMHU B CYIIECTBYIOMIMX M HPOILIBIX
KOMIIaHUX, 00pa3oBaHue, HABbIKU, y4EOHbIE KYypChl, OlIEHKa 3((EKTUBHOCTH, a TaKXKe pa3Mep U
KOH(Urypamus KOMaH/, ¢ KOTOpbIMH OHU paboTanu. Korga sta uaopmarus codbupaercs U aHalu-
3UpyeTcs ¢ MPUMEHEHUEM TEXHOJIOTUU OOJBIINX JTAHHBIX, CTAHOBUTCS SICHO, YTO OHAa MOJKET JaTh
MIOHMMAaHMe, KaK co3JaBaTh 3PPeKTHUBHbIE KOMaH/Ibl, KaK pa3BUBaTh ONTUMAJIbHBIA pa3Mep U KOH-
¢durypanmio KoMaHJ, HeOOXOIMMbIE HABBIKM ISl KOHTPOJS ONEpaluid MpOEKTa, MOBBIIIEHUS JIH-
JIEpCTBa.

3) Ynpasienue puckamMu U mpooeMamu

VYnpasieHrne IpoeKTaMu SBJIsIeTCs (YHKIIMOHAIBHBIM U OCYILIECTBISIETCS B 3aBUCUMOCTU OT
BHYTPEHHUX M BHEIIHUX 00CTOSTENbCTB. Prcku npu oOpalieHnu K «Bompocam» TpeOyroT MUHUMU-
3UpOBaTh UX HETATUBHOE BJIMSHHME HA PE3yNbTaT pean3alliy MpoeKkTa. MyapocTs mpeamnosiaraer,
YTO MPOEKTHBIE KOMaH/IbI JOJKHBI aKTUBHO COIJIACOBBIBATh PUCKU U PETYISPHO MX KOHTPOIHPO-
BaTh. AHAJUTHKA OOJBIINX JAHHBIX MOXET OBITh BaXHHIM MHCTPYMEHTOM B aHAJIW3€ JIAHHBIX, CBS-
3aHHBIX C «PUCKAMU» U «IIpoOJIeMaMm», C 1eJIbI0 pa3pabOTKU HOBBIX METOJIOB U OIepalyii 1S BbI-
SBJICHUS, aHAJIN3a, OIIPENIETICHHS IPUOPUTETOB MOHUTOPHUHTA U CO3AHUSI CTPATETUN pearupoBaHUs
Ha PUCKHU. YUUTHIBAs, YTO UCCIIEIOBAaHUE MOKA3aJI0, YTO YIIPaBJICHUE PUCKAMU HE UMEET MpeleieH-
Ta ¥ 3aKOHHOTO 3HAYEHHUs, CYLIECTBYET peayibHasi MOTPeOHOCTh B pa3pabOTKe HOBBIX METOIOB,
MPOLEYpP U TEXHUK, KOTOPbIE MOTYT MOJIYYUTh OOJee MUPOKOe MPUMEHEHHE CO CTOPOHBI paboT-
HUKOB IMPOEKTA, YTOObI UCIOIb30BATh HEJABHO PACIIMPEHHBIE MPOLEAYPHI Ui 00pabOTKH PUCKOB
1 npobisiem Oonee dppekTuBHO. AHATUTHKA OONBIINX TAHHBIX MOKET TTOMOYb B JJOCTHIKCHHH ATHX
Lesnen.

4) YrpaBjeHHue KaueCTBOM

VYrpaBiieHne Ka4eCTBOM BKJIIOYAET B ce0sl 3SHAYUTENbHBIN 00beM Orepanuii Ha dTamnax IUIaHu-
poBaHMsl, MPOEKTUPOBAHUS, CTPOUTEILCTBA U TECTUPOBAHUS MPH YIPABIECHUU MPOEKTOM. Takum
oOpa3om, OombIias yacTb HHpOpManuu cobupaercs, oopadbarbiBaeTcs, GUKCUpPYETCS U aHAIU3H-
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pyercsi Tocie peanu3aluy MpoekTa. Jta uH(OpMalus CBs3aHA C IUIAHWPOBAHMEM KadecTBa,
BKJIIOUAIOIUM pa3pabOTKy CTpaTeruil, peleHus o MPUMEHEHUU MEphl KayecTBa, MCIOJb30BaHUE
CTaHJIapTOB KadecTBa, Takux Kak ISO u T.1. YcuieHue BRIICYIOMSHYTON HH(OPMAIIAN JUTS CITOXK-
HBIX [IPOEKTOB MOXKET CTaTh 3HAYUTENIbHON MHpOpMAIMEil, KOTopas MOXKeT ObITh MpOaHaTIu3UpPOBa-
Ha JUIs pa3paboOTKU yIy4IICHHBIX METOJOB U PEUICHUH B 00JacTH KayecTBa. AHAIMTHKA OOJBIIHX
JAHHBIX MOKET MPUMEHATHCA JUIsl aHAlIM3a JTaHHBIX YIPaBJICHHs Ka4yeCTBOM C LIEJbl0 pa3paboTKu
HOBEMIIMX CTAaHAAPTOB M MOKA3aTeJIe KaueCTBA, HOBEUILIUX METOAOB M OINEpalluii KOHTPOJIS Kade-
CTBAa, HOBEHMIIMX TEXHOJOTUU JJIsI KOHTPOJIA KaueCTBA IIPU BBIINOJHEHUHU MPOEKTA U HOBEHIIMX IO-
Kazareyeu i U3MEPEHUS KaueCTBa.

5) Ympasienue pecypcamu

Pecypchl B IpoekTe BKITIOYAIOT Y€TIOBEUECKHUE PECYPCHI, HHPPACTPYKTYPY, HH(POpPMAIIHOHHBIC
TEXHOJIOTUH, (PMHAHCHI, HEOOXOAUMbIE 3HAHUSA, METOJIbI U cTpaTeruud. CobupaeTcss 3HAYNTENbHBIH
00BeM mHpopMauu 00 KCIOJIIE30BAHUN PECYPCOB, TUIAX, CIUHUIIAX H3MEPEHUs, TpeOyeMOM KO-
JINYECTBE, NMPUMEHSIEMOM KOJUYECTBE, HEUCIIOIb30BAHHBIX PECYpCax U CTPATETUAX MOHUTOPUHIA
WCIIOJIb30BAHUS PECYPCOB. AHAIMTHKA OOJIBITNX JaHHBIX MOXKET ChITPaTh KIIOYCBYIO POJIb B Pa3BU-
TUW HOBEHIIHUX METOJOB MPUOOPETEeHHUS, paclpeiesieHUus] U yIpaBleHHUs pecypcaMu. AHaATUTUKA
OOJBIIMX TaHHBIX MOXET ITOMOYb B CO3JIaHUU HOBEHIIMX MPOTPAMMHBIX MPUIOKCHHUHA I YIIPaB-
JIEHUS PECypCaMH.

TenneHuu UCIOIB30BAHUS OONBIINX JAaHHBIX

* Arperanus JaHHBIX YJKOHOMHUT BPEMSI IIOMCKA U CBSI3BIBAET JAHHBIE U3 PAa3HbIX HCTOYHUKOB.

* busHec-aHANIUTHKA: €IWHBIN JAOCTYN KO BceM MHGOpPMAMOHHBIM pecypcaMm. HoBbie apxu-
TEKTYPHBIE PEIICHUS MO3BOJISIOT 00padaThIBaTh Kak CTPYKTYPHPOBAHHBIC, TAK U HECTPYKTYPHPO-
BAHHbBIC JJAHHBIE.

* BO3MOXXHOCTh (DHIIBTPOBATH, a TAK)KE MEPCOHATUZUPOBATH HHPOPMAIIHIO B 3aBUCUMOCTH OT
3a7a4¥ WM 0JIb30BATEII.

* AHanu3 BCEro: KOHTEHTA, MOJIb30BaTeNeH, JEHCTBUN, TEHICHIIUM, COOBITHI, UCTOPUHU TIOUC-
KOBBIX 3aI[POCOB, MAPKETUHIOBBIX U PEKJIAMHBIX KAMIIAHUM U T.JI.

* ndopmarrionHasi meperpy3ka CTAaHOBUTCSI IPEUMYIIIECTBOM C aHAJTUTUKOW OOJIBIINX JTaH-
HBIX.

* 3a/1aun OMPENENSIIOTCS OM3HEC-TI0IH30BATEISIMU: 3aMPAITUBAIOT UHTEPHENUCH U TPUIIOXKE-
HUS A7 paboThI C OMpeIeICHHON 3aaueil WIIH TPOIECCOM.

* AHaMTHKA OOJBIITNX JTAHHBIX TOMOTAeT 3()PEKTUBHO KUCIIOIH30BATh HAKOILJIEHHBIE TaHHbIC.

3ak/oueHue

BrlmeynoMsHyTBI MaTepuan MOATBEPKIAET aKTyalbHOCTh BIUSHHS AHATUTUKU OOJBIINX
JTAHHBIX Ha YIpaBJICHHE MPOEKTaMu. B HacTrosimee BpeMs MHOTHE Pa3BUBAIOIINECS CTPAHBI HaXo-
JSITCS HA CTaJUM Pa3BUTHS M TOCTUTAIOT HOBBIX 1esielt B o0nactu U T-TexHonoruit u 6oabIux gaH-
HBIX. Cero/iHs y HaC 0YeHb OOJIBIIOE KOJIMYECTBO OPTaHU3AIA, KOTOPBIE PEIINTEIHHO MOIICPKH-
BAIOT AHAJIUTHKY OOJBIINX JAHHBIX U IMBITAIOTCS MCIOJIB30BaTh €€ Ha BCEX YPOBHSIX BHYTPEHHHMX
Om3Hec-TporieccoB. SIpKkuil TpUMEp ATOrO MOXHO CKazaTh O TaKWX OpraHm3anmsx, kak AO
«Hapoansiit 6anky, rpynna «BI» 1 TOO «Kumbepnu-Knapk».

B pe3ynbpTare 3TOr0 MCCiIe0BaHUS MOXKHO CIeNaTh BBIBOJ, YTO CETOIHS MHOTHE JIFOJIU OCBE-
JIOMJIEHBI O TIpoOJIeMe BIMSHUS aHAIUTUKU OOJIBIIMX JAaHHBIX HA MPOLECCHl YIPABICHUS MPOEKTa-
MH U MOTYT BBISIBUTH HECKOJIBKO MPUYHH M ITOCIIEACTBUIN 3TOTO BIUSHH. KOMIaHuH, HTHOPUPYIO-
mue 0oJbIINe JTaHHBIE, HAYaIl BUJIETh MOTEPIO IEHHOCTH, KOTOPasi MOTJIa OBITh CBsI3aHa ¢ MoTepen
KJIMEHTOB MJIM OTCYTCTBHEM ONTHUMH3AIMU. AHAIUTUKA OOJBIIMX JAHHBIX MOXKET MMOMOYb KOMIIa-
HUM TIOHATH CBOU COOCTBEHHBIE BO3MOXKHOCTHU JUIS aHAJIM3a CJIOXKHBIX Ha0OPOB JAaHHBIX U pa3pa-
OOTKM pEIICHU 711 OOJBIITUX TaHHBIX. TakuM 00pa3om, OOJIBIIINE TAHHBIE YIYYIIAlOT YIIPaBICHUE
NPOEKTaMM M YHPOLIAIOT MHOr03aJavyHoCTh. lIpuHMMas BO BHHMMaHHE JIMYHbIE TNPUMEPHI
MHTEPBBIOEPOB U3 OMbITa PabOTHI, KOTJa OOJIbIINE TaHHBIE U YIIPABIEHUE MPOEKTaMH ObUIH KOoppe-
JMPOBAHbI, OHU TPEATIOJIOKUIN, YTO aHAJTMUTUKA OONBIINX JAHHBIX JOCTYIIHA B UX MPAKTHUKE KaX-
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Iblii 1eHb. B mponecce ynpasiieHHs IPOEKTaMU B HACTOSLIEE BPEMS HCIOJIB3YIOTCS Pa3/IMYHbIC
IIPOrpaMMbl JJIs1 YIIPaBJIEHUS] PACIMCAHUEM U CBOEBPEMEHHBIM BBINIOJIHEHUEM 3a1au. [IpoOiema He
CTOJIBKO B TEXHHUYECKOM TOCTPOCHUHU XPAaHUIUIIA OOJIBIINX JaHHBIX, CKOJIBKO B pa3pabOTKe Mojie-
JIM TIOBEJICHUs KJIMEHTOB, CETMEHTAlMU KJIMEHTCKOM 0a3bl U pa3paboTKe KOHKPETHBIX IpesIokKe-
HUW JUIs pa3IMYHBIX TUIIOB KIIMEHTOB.

IIpuHuMas BO BHUMaHKE BCIO MIPEJOCTABIECHHYI0 MH(POPMALIUIO, MOKHO C/AEIaTh BBIBOJ, UTO
BHEJPEHHUE TEXHOJOTUMU OOJBIIMX JaHHBIX - 3TO HOBBIM IIar B HAy4YHO-TEXHUYECKOM DPAa3BUTUHU B
pa3nuyHbIX cdepax olmiecTBa. XOTsA TEXHOJIOIMs OONBIINX JaHHBIX ceiluac HaXOAMUTCS Ha paHHEH
CTaauM Pa3BUTHs, OHA Y€ JOCTHUIJIA BBICOKMX IOKa3areseil B 00iacTi WH(POPMAIIMOHHBIX TEXHO-
JOrui. OTa TEXHOJOIUs aKTUBHO HCIOJB3YETCsl B Pa3IMUYHBIX cepax HesaTenbHOCTH, OCOOEHHO B
yIIpaBJIEHUH MPOEKTaMH. AHAIUTHKA OOJIBIIMX JAHHBIX MOKET OBITh BaXKHBIM HHCTPYMEHTOM B
aHaJIN3€ JIaHHBIX, CBA3aHHBIX C «PUCKAMM» U «IIpo0IeMaMu», C LIeIbl0 pa3pab0oTKH HOBBIX METO/I0B
U Ollepauui JUIs BBIABJICHMS, aHAIN3a, ONIPEAEICHUS IPUOPUTETOB MOHUTOPUHTA U CO3/1aHMS CTpa-
Terni pearMpoBaHusl Ha PUCKH. YCHJICHHME BBILICYNOMSIHYTON MH(OpPMaUM JUIsl CIOXKHBIX IPOEK-
TOB MOXET CTaTh 3HAUYNTEILHOW HH(pOpMAIHEH, KOTOpasi MOKET OBITh MPOAHAIM3UPOBAHA JJIS Pa3-
pabOTKM METOJIOB M pEIEHHH, yIydIIaroIlUX KayecTBO. AHAJIUTHKA OOJBIIMX JaHHBIX MOXET
MPUMEHSTHCS ISl aHAIIM3a JTAHHBIX YIPABICHUS KA4eCTBOM C IENIbI0 pa3pabOTKH HOBEUIINX CTaH-
JApTOB M IIOKa3aTelled KayecTBa, HOBEUIINX METOLOB U OIlEepaliii KOHTPOJIS KauyecTBa, HOBEHIINX
TEXHOJIOTUH Ul KOHTPOJIS Ka4eCTBa IPU BBIIIOJHEHUH ITPOEKTA M HOBEMILINX IOKA3aTeNen I U3-
MepeHUsl kaduecTBa. bosee Toro, aHanuTHKa OOJBIINMX AAHHBIX MOXKET ChIIpaTh KJIIOYEBYIO POJIb B
Pa3BUTHM HOBEHUIINX METOJIOB IPHOOPETEHUS, paclpeieeHNs U YIPABICHUS PECYPCaMHU.

HccnenoBanue Takxke IMOKA3bIBAET, YTO BO BPEeMs aHKETHPOBAHHS OOJBIIMHCTBO JIIOJCH ITy-
MaJld, 4TO aHAJIUTUKA OOJBIIMX JAHHBIX IPUMET HalpaBlIeHUE, YKa3aHHOE paHee B OTHOIIEHUU HC-
KYCCTBEHHOT'O MHTEJIJIEKTAa U MallMHHOro oOydeHus. IloToMy 4yTO OHM NMOHHMMAIOT, YTO OyAylIas
pabota BkiIrouaer OoJsiee MOAPOOHOE HCCIEIOBAaHHME BIIMSHUS HCKYCCTBEHHOT'O WHTEJUIEKTAa Ha
yIpaBleHUE MPOEKTaMU U UX OTHOILIEHUS ¢ OonblIMMU JaHHBIMU. Kpome Toro, MOryT BO3HUKHYTb
po6eMbl B 00J1aCTH NCKYCCTBEHHOI'O MHTEIJIEKTA, KOTOPhIE TAKXKE CIeNyeT JIeTalbHO MpOaHaIu-
3UpOBATh B JAIBHEHIINX UCCIEI0BaHUAX. [I0CKOIBKY HCKYCCTBEHHBIN MHTEIUIEKT MO3BOISAET KOM-
IBIOTEPaM pacro3HaBaTh Ha COOCTBEHHOM OIIBITE€ B COOTBETCTBUHM € 33JJaHHBIMU KPUTEPUSIMHU
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MomobekoBa A., beko6osoBa M.B."

YiikeH gepeKkTep aHAJIMTHKACHIHBIH K00aHbl 0aCKapy NMpouecTepinin THiMaiirine acepi

Angatna. JXoOanbl Oackapy NpOIECTepIHICTI YJIKEH IEpeKTepi Tauaay ocep eTYHiH
OipHerre ceOenTepi MEH CaJlJIapblH aHBIKTAl ajaabl. YJKEH ACPEKTEP TEXHOJIOTHUSACHIH €HT13y — OyII
KOFAMHBIH TYPJI CallalapblH KAMTHTHIH FBUIBIMU JKOHE TEXHOJOTHSIIBIK JaMyarbl KaHa Kaam.
3epTTeyliH MakcaTbhl — YJIKCH JEpeKTep aHAIMTHKACBIHBIH K00ajmapapl Oackapy NpolecTepiHe
OCepiH 3epTTey KOHE Talaay. YIKEH JIePEKTep MEH MalIMHAIBIK OKBITYBIH JKOFaphl apaKaThIHACHI
KOCBIMIIIA 3epPTTEY/l KAKET €Te/li, OFaH jKacaHJIbl MHTEJUICKTIH o0amapabl 6acKkapyFra ocepi jKoHe
OJIapbIH YJIKEH JepeKTepMeH OaillaHBICThI callaliap/IaFbl eKeNH-TerKeIl 3epTTeyepi eHrizinei.

Tyiiinai ce3mep: yikeH aepeKTepi Tanaay, )Ko0aHbl OacKapy, aKnapaTThIK TEXHOJIOTHSIIAP,
TEXHOJOTHSUIBIK JIaMy, MAIIUHAIBIK OKBITY, )KaCaH/Ibl UHTEIUICKT, TOyeKeIAep i Oackapy, camaHbl
0ackapy, aKImaparThlK TEXHOJIOTHsIIAP, IIBIFBIHAAP Bl OacKapy.

Mombekova A., Bekbolova M.B."
The impact of big data analytics on the effectiveness of project management processes

Abstract. Big data analytics in the project management processes can identify several causes
and consequences of their impact. The introduction of big data technology is a new step in scientific
and technological development, covering various spheres of society. The purpose of this study is to
study and analyze the impact of big data analytics on the project management processes. The high
correlation between big data and machine learning requires further research, which includes more
detailed research in areas such as the impact of artificial intelligence on project management and
their relationship to big data.

Key words: big data analytics, project management, information technology, technological
development, machine learning, artificial intelligence, risk management, quality management, in-
formation technology, cost management.
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FORECASTING EXPECTED BANK LOSSES AT GRANTING A LOAN

Abstract. This article uses the sample data of the SAS platform as an example to introduce the
statisti-cal analysis and prediction of the expected loss of loans issued by banks. The original data for
this study comes from a Kaggle source, which provides information about the credit history of bank
customers. The technology is based on logistic regression, graphical data analysis, and the basis of building
a model on the SAS platform. The model can be used to predict credit risk and describe credit risk in the
banking system.

Keywords: component, data analysis, credit risk, Loss Given Default, Expected Loss, Probability
of Default, Exposure at Default, logistic regression, model, non-performing loans, Special Air Service
platform, forecasting

Introduction

This kind of credit risk is one of the most common types of risks, and it has a vital impact on
the robustness of a single bank's exercise and the entire framework of the currency of custody. One
of the main reasons for emergencies is to prompt financial analysts to underestimate the risks asso-
ciated with the use of unused currency violations and the subsequent emergencies. In
combination with the potentially unsafe consequences of credit opportunities, it is essential to
fully evaluate them.

Under this circumstance, the state-of-the-art bank must not determine the importance of
its image in the same way that it assesses the opportunity level of a credit asset portfolio when
con-ducting lending activities. In the unstable budget market and currency-related emergencies, it is
vi-tal to be able to foresee the pattern of bank marks.

However, the current problem is the need for mandatory tools to predict credit risk. We stud-
ied a modern method based on the use of evaluable strategies to estimate the expected misfortunes
of banks when issuing advances, taking into account different variables that affect the risk of
ad-vances portfolio, and using information provided by Kaggle.

The biggest purpose of consideration is to estimate the unfortunate circumstances of
banks when issuing credit for explanatory considerations of suitability. The strange thing to
consider is the improvement of the program using the fact-finding data of the banking
framework obtained by Kaggle. The emergence of term papers is a demonstration of the strategy
of using historical bank data and the use of SAS equipment to analyze the credit risk within the

scope of banking services.
New impetus for adjusting credit risk management

From the perspective of cash-related instructions, the conditions for the activation of the
COVID-19 emergency have special propositions for monitoring and coordinating credit risk. In the
past three months, banks have been adapting to the evolving trend and researching the most cutting-
edge methods to deal with challenges. These inspections assess the overall impact of the emergency
on the national or regional economy, and the impact of various departments and sub-sectors, espe-
cially credit risk issues that require real-time inspections. The examination started when it was di-
rectly discovered that this emergency situation had five curious effects on credit risk.

At the time of crisis, the change in budget conservatism is more critical than the
differences between departments and the past divestments. Certain companies, such as nutrition
wholesalers, dominate the crisis and are fighting to meet the increasing demand. Other factors, such
as broadcast communications and medicines, were hardly affected. But as we all know, certain
sectors (such as travel, transportation, tourism and neighborhoods) are indeed challenged [1].
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Nonetheless, to properly outline cash-related robustness within this emergency, banks must
go through inspections of parts or sub-sectors and investigate the borrowers. The business model
from one company to another in the same sub-industry may be absolutely correct, and along these
lines of thinking, it is more or less suitable for survival and faster recovery in the current environ-
ment. For example, many companies have very close online businesses, while others do not. There-
fore, banks cannot draw conclusions from sub-industry inspections alone, that is, whether a particu-
lar borrower is annoyed.

In addition, the standard data sources used in credit risk assessment must become obsolete
overnight. This crisis has manifested itself as a powerful external shock in most cases of the global
credit cycle. Both supply and asking prices were accidentally stifled. In addition, suddenly, the data
of the past six or twelve months of data is not important for the quality of the survey of individual
borrowers. The innovative method of acquiring and using high-frequency data is today's organiza-
tion [2].

In the process of developing the COVID-19 crisis, due to the prejudice of customers, their
banks eventually developed naturally, and the benefits of habitual installment payment collection
technologies (phones, emails, letters) are getting smaller and smaller. The huge wave of undesirable
progress that is currently forming will occupy a long exhaust direction resource in the near future.

Towards Data-Driven analysis and Real-Time decision-making

In order to respond to emergency situations, teaching related to driving money has begun to
adopt unused market segment surveys, borrower versatility and high-frequency analysis methods to
recognize and observe. One of the key changes we have seen is that pioneers are rapidly shifting
from the perspective of one department to a sub-sector, and finally using real-time information and
analysis techniques of debt to quickly transfer to the perspective of debt [3]. Most banks have con-
ducted precise speculations in specific sub-sectors and are getting closer (or up to now) to the debt-
or’s view of risk assessment.

Crossing this skyline is the method of investigating forms of credit underwriting by using re-
al-time trade information in decision-making and schedule analysis [4]. Switching to these unused
strategies will help banks adapt to emergencies, but in addition, as a practice, we believe that credit
risk management should be changed in the coming months and a long time. The best banks will in-
deed continue to maintain and extend these conditions after emergencies, in order to more effective-
ly monitor credit risk, to serve senior customers and enable them to recover faster.

SAS application style for predicting expected bank losses when issuing loans

The software market continues to grow. A new software package was developed based on the
rapidly developing modern computer technology. The functions of the program are being expanded
so that people can use them not only as simple tools to simplify work, but also as mature assistants
that can solve complex problems in banks. This study shows the use of statistical software package
to analyze and predict bank data.

In order to determine the initial predicted value of the credit risk level, we recommend using
SAS statistical analysis methods. To predict the risk of the loan portfolio, it is necessary to deter-
mine the criteria for changing the level of this indicator. We suggest that the main criterion for cred-
it risk indicators is a model built on the bank’s historical database, which shows the possible risks
of a specific customer, that is, the possible loss of the bank due to a specific customer. We believe
that this model most accurately characterizes the quality of bank loan portfolios.

All customer credit records are stored in the bank database. Credit history is information
about your loan obligations. It shows the bank, the microfinance organization (MFI) or the credit
consumer cooperative (CCP) from which you are applying for loans and borrowing. When was that
and how much you spent. Have you ever been a co-borrower or guarantor of loans from others [5]?
Do they pay carefully or delay payment?
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The amount of loss that the bank may face can be predicted based on the credit history data.
The average level of bank losses is estimated by calculating the expected loss index (EL). From the
perspective of the bank, the indicator of expected loss is an element of business value. Use basic
risk parameters to estimate the amount of expected loss: PD gives the average annual probability of
default of the borrower, and EAD x LGD - the level of losses [6]. Thus, the expected losses can be
estimated as follows:

EL = PD * EAD * LGD. (1)

Where EL— Expected Loss; PD - Probability of Default; EAD - Exposure at Default; LGD -
Loss Given Default. symbols in your equation have been defined before or immediately following
the equation.

The Basel Committee determined the following [12]:

e Average annual default probability (default rate) and borrower rating. PD is the probability
that the loan cannot be repaid. The probability of default will be calculated for each employee.
There are many different models that allow you to calculate PD based on available information.
Three main categories can be distinguished: structural models, simplified models, and credit scoring
models. The first two methods are based on market data (stock prices, bond yields). Therefore, the
credit scoring model has the greatest practical significance. All value ranges are evaluated by the
rating team. In addition, with the help of a special calibration of the rated value, the possibility of a
default can be determined. PD, a similar rating group, has been elected president for one year [7];

e According to requirements exposure (EAD). EAD is an estimate of the amount of risk (that
is, part of the loan). In this case, the following factors must be considered: First, the debt under the
system (especially complex products with a limit system) may fluctuate over time, so it is necessary
to evaluate its value in the event of default. [8]. Secondly, the existence of highly liquid collateral
allows you to reduce EAD, so its implementation makes it possible to quickly repay part of the lost
loan. However, the left part of the loan is unlikely to be repaid in full;

e The average expected loss of capital share (loss at default, LGD) at the time of default is
usually calculated as a percentage of EAD. LGD is exactly the estimated loss of EAD. It is neces-
sary to provide additional guarantees for the loan, assess the importance of the collateral to the cus-
tomer and the current financial situation of the borrower, namely its rating. When calculating LGD
and EAD, it is very important to correctly determine the issues of cost, liquidity and return probabil-

1ty.

Collect data on indicator evaluation and processing

The basis of the research is data on bank credit records. As the initial information, data de-
scribing credit history at the beginning of 2020 was selected based on monthly records of credit
transaction cases. The following categories of credit history are introduced:

When analyzing a customer’s credit history, three main types of tasks are solved: comparing
credit history indicators, analyzing the dynamics of credit operations, and analyzing the level of
credit operations.
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Table 1 - EL, PD, LGD, EAD results

Funded_amnt PD LGD EAD EL

5000 0.1647909316466200 0.9137287259284660 2949.6084487904 444.13495613990800
2500 0.2828104744734790 0.9154816249384510 1944.4333780507400 503.42895400336700
2400 0.2307362354090770 0.9194838219680120 1579.9343016863600 335.19607381040500
10000 0.20874299947855700 0.9049241978540790 6606.559611654160 1247.9565912633200
3000 0.1292812709740640 0.9114527959410170 2124.631666989780 250.3533717013720
5000 0.13580650461121300 0.9188613978157500 3174.1650557315200 396.095660557456

7000 0.29133725401367500 0.9165305685864820 5052.384586825450 1349.0852014910900
3000 0.2975299298493430 0.91369595859268 2056.324222637450 559.0156355556010
5600 0.41801183398990700 0.9002332778846770 4810.650248440880 1810.2869602668200
5375 0.1882600619740530 0.9198397777105950 3901.7992509115700 675.6710395256220
6500 0.180805842929102 0.9063090874655570 4788.668721435330 784.6998858150640

In order to collect data, it is necessary to select at least 50 customers belonging to the target
industry group under consideration and collect the indicators that have been determined for them in
the past few years. At the same time, data can be obtained from various sources (including those
publicly available). In particular, data related to reports from the disclosure server, data from the
Federal Office of State Statistics 2 etc. It is convenient to use related indicators (financial relations).
In addition, financial indicators must be included in the same time range (quarter, month, year), and
the duration of the production cycle must be considered in calculations.

Acknowledgment
Therefore, in modern banks, the role of risk management is significantly improving. When the
decision to grant a loan is: accept/reject, the risk assessment allows you to give up the simple
meth-od. The credit risk management system becomes the basis for a reasonable dialogue with
customers based on objectives including investment portfolio indicators. A properly structured
business pro-cess will play an important role. The activities of the risk management department
cannot be sepa-rated from other departments of the bank, because a correct and objective
assessment requires all available information, including other departments and external
resources. The role of risk man-agement is not limited to the stage of considering the application
- it is establishing the best portfo-lio structure, continuous monitoring, and the importance and
understanding of existing risks.

1t is impossible to completely eliminate the risk. There is no income without risk: the greater

the risk, the higher the possible income. But you need to know the risks to prepare for possible con-
sequences.
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KPEIUTHOTO PUCKA M OMHMCAHUS KPEIUTHOTO PHCKa B OAaHKOBCKOH cHUCTEME.
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Omaposa E.I'.
Ka3zaxcrancko-bpuraHckuil TeXHHUECKU yHUBepcHuTeT, Anmatel, Kazaxcran

AJITOPUTM ABTOMATU3AIIUU KITACCUOUKAIIUU ®PUHAHCOBBIX
AKTHUBOB IIPU POSBHUYHOM KPEJIUTOBAHUU

Omaposa Epkexan I'ajbIMKbI3bl, MATUCTPAHT CIENHATIBHOCTH «PuHaHChDy KazaxcraHcko-
Bpurtanckoro TeXHMUECKOTO YHUBEPCUTETA

AHHOTanusl. B crarbe mpencTaBieH KEWC IO COCTaBICHUIO AJrOpUTMa aBTOMAaTHU3alUU
KJ1accu-(puKauy (UHAHCOBBIX aKTUBOB NPU PO3HUYHOM KpeauToBaHuU. [IpuBeneHO 3amoiHeHHe
crieln(pUKalu OCHOBHBIX OM3HEC TPeOOBaHMI, a TAK)KE ONUCAH MOPAJOK pa3pabOTKU U BHEIPEHUS
B paboty kiaccudu-kanuu. B tabauunoM Buae coctaBiieH CIpaBOYHUK ITyJIOB B BUAE MOPTdeEs
OJTHOPOJIHBIX KpeauToB. bIlloK-cXeMa WIUIIOCTPUPYET CYUIHOCTh IPENJIOKEHUI aBTOPOB IO
aBTOMaTH3allud Ipoliecca TIPYHNIMPOBKM PpO3-HUYHBIX (UHAHCOBBIX akTUBOB. C  ydeToM
TEXHUYECKUX OCOOCHHOCTEH M B IIENIAX peaju3alMi BO3MOXHO-CTH pacyera oObeMa NMPOBU3MNA MO
OJIHOPOJIHBIM KpeJnuTaM, HE0OX0/IMMO Ha Ka)KJJOM KOHKPETHOM I1yJI€ 3aBECTH MOJIS.

KiroueBble ciioBa: (hUHAHCOBBIE AKTUBBI, MOTPEOMTEIBCKOE KPEIUTOBAHUE, PO3HUYHBIE
KPEIUTHI, OJHOPOAHBIE KPEAUTHI, OIIpeesIeHIe TPOBU3UH (PE3EPBOB)

BBenenune
[ToTpeburensckoe kpeauroBanue B KasaxcraHe mokassiBaeT B3pbIBHOM pocT. Kak mumier sxypHant
Forbes Kazakhstan u mo cBenenusm [lepBoro kpeautHoro 610po, 00beM pO3HUYHBIX KPEAUTOB

Ha koHen 2019 roxa cocraBui 5,4 TpiH TeHre, uTo Ha 37,6 % Gonbire nanHbIX B 2018 roay

[1]. banku HapaboTaqu CKOPUHIOBBIE CHCTEMBl KPEAUTOBAHUSA. ABTOMATH3alUU TaKXe MOJJIEeKAT
(uHaHCOBBIE AKTUBBI IPU POZHUYHOM KpeAUTOBaHUU. B HacTosiel craThe NpuBeIeH MPUMEp CO-
CTaBJICHHUs AJITOPUTMA 10 aBTOMATH3AIMK KiaccU(UKaIuU (PUHAHCOBBIX aKTHBOB C YYETOM PO3-
HUYHBIX POJYKTOB KPEIUTOBAHMSL.

OTnpaBHOM TOUKOM B3aMMOJEHCTBUS CTPYKTYPHBIX [TOAPA3AEICHNUN TP MHULIMALINY, OLICHKE
U peajun3aliy IPOeKTa B OpPraHU3alnu SABJSIETCS COIacoBaHME 11a0I0HOB crienupuKauyu Ou3Hec-
tpeboBanuii (Business Requirement Definition (BRD) x mporpammuomy obecnieuenuto. [lonsitue
BRD — nokymenra cnenudukanuu 6usnec-tpedoBanmii BBeneHo Six Sigma [2]. beccniopno, nan-
HBIN [TOAX0/1 IPUEMJIIEM JIJISl BCEX 3aMHTEPECOBAHHBIX U BOBJIEUEHHBIX CTOPOH B IPOLIECCE NTPOEKT-
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HOU AesitenbHOCTU. ISt IPOCTOTHI M ya00CTBa aBTOPBI MPUACPKHUBAIOTCS CIEAyIONero gopmMara
U3II0KEHUS:

1. ILemn

2. Ccbliku

3. T'moccapuii

4. bwusznec TpeboBaHM
5. O6pa3 pemeHus

OrpanuueHust UCCIEOBAHUS:

1) myGnuKkanus UMeeT LENIbI0 HayyHOe M3JI0KEHUE BUJAEHUS IyTed aBTOMaTu3aluu Ou3Hec-
nporecca B 0AaHKOBCKON JeSITeIbHOCTH, 3aTParuBaroIleil OJHy U3 COCTABHBIX YacTed MO TPyIMITH-
pOBKe (PMHAHCOBBIX AKTHBOB,;

2) nroboe MpUMEHEHNE UIEU W/WIIN OTIENBHBIX ITyHKTOB MyOJIMKAIMU JOJDKHO MPOUTH Tpe/I-
BapUTEJIbHYIO OLIEHKY Ha MPEeAMET COOTBETCTBUS JACHCTBYIOIIUM WIN JOIOJHEHHBIM TPEOOBaHUAM,
npenbsaBiasieMblM [IpaBunamu co3zganus nposusuii (pezepBoB) 1o MCPO 9 u TpeboBaHUSIMU HOPM
3aKOHOJIaTeNbCcTBRa [3].

ean

Llensio noxkymenta BRD siBnsieTcs pa3paboTka mpoueaypsl KiaccupuKanuy (UHAHCOBBIX aK-
THUBOB U PE3EPBUPOBAHHS CPEJCTB B MHPOPMALIMOHHON OaHKOBCKOM CHCTEME.

ConepxaHue TOKyMEHTa MOXET M3MEHATHCS B XOJI€ pealn3aluu MPOeKTa. 3auHTEepEeCcOBaH-
HBIC JINIA IPUHUMAIOT, YTO U3MEHEHHUs TPEeOOBAaHUI MOTYT OTPEeOOBATh MEPEOLIEHKH CTOMMOCTH,
PECYpPCOB M CPOKOB C/Ia4d TPOEKTA.

Cceblikn
B texymiel npakTuke ciienyeT pyKOBOJCTBOBAThCS BHYTPEHHEW METOAMKOW pacuera MpOBHU-
3Wii, KOTOPYIO pa3pabaTeiBaeT GUHAHCOBAs OPraHU3aIMsA B COOTBETCTBUU ¢ [IpaBuiamu.

IIpumepHsbli I'1occapuii u cokpamenus

Opnopoanble pUHAHCOBBIE AKTHBBI — rpynma (PUHAHCOBBIX aKTHBOB CO CXOJIHBIMHU (00-
IIMMH ) XapaKTepUCTUKaAMH KPEAUTHOTO PUCKA;

IOK — noptdenb 0A1HOPOAHBIX KPEIUTOB;

CK — cobcTBeHHBIN KanuTan OaHKa.

Bbusnec TpeboBanus

Hcxonnbie faHHbIe, BO3MOKHOCTH OM3Heca U MOTPeOHOCTH KJIMEHTOB

B cBsi31 ¢ HEOOX0IMMOCTBIO pacueTa MPOBU3MI U aBTOMATH3alMK OM3HEc-TIpoliecca pazpado-
TaHa JUIsl PaCCMOTPEHUsI U BHEAPEHUs B paldoTy Mpolieaypa KiacCU(pUKALUKU aKTHBOB, YCIOBHBIX
00513aTeNBbCTB U (HOPMUPOBAHUS PE3EPBOB 110 HUM.

[Topsinox pa3paboTKu U BHEIPEHUs B paboTy Kilaccu(UKAIMK JOHKEH COCTOSITh U3 CIEAYIO-
IIUX ATAIOB:

1) 3aBeneHne cripaBOYHUKA B HH()OPMAITMOHHON crcTeMe OaHKa M0 CyMMe JIUMHUTAa COOCTBEH-
Horo kanutana (CK) 6anka;

2) 3aBeneHue cnpaBoyHuka mynos [1OK;

3) ompeneneHre COBOKYIHOI'O pa3Mepa KpeauTa (COBOKYIMHOW 3aJ0JDKEHHOCTH) Ha OJIHOTO
3aeMIIKKa U TpynnupoBka ogHOpoaHbIX rpyi ([TOK), urmoreyHsix 3aiiMOB U IPYyTrUX KPEAUTOB;

4) peanu3anus BO3MOXHOCTH pacyera o0beMa MpoBH3Hii 1o oaHopoaHbIM KpeautaMm (ITOK);

5) co3nanue npoBusuii (pe3epron) o [1OK;

6) xnaccuduxamms [10K;

7) xnaccuuKanys UNOTEYHBIX 3aiIMOB U JPYTUX KPEIUTOB;

8) mpuMeHeHue MPUHIUIA «HAUXYALIETO KJIaccay MPH KIacCUPHUKAINH;
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9) coznanue mpoBu3Uii (pe3epBOB).

B pamkax HacTosIIIuX OM3HeC TPeOOBAHUIT oNKMCHIBAeTCsl peanu3anus 1- 5 3Tanos:

1) 3aBefeHHe CpaBOYHHMKA B MH(POPMAIIMOHHON CHUCTEME MO CyMMe JMMHUTa COOCTBEHHOTO
KamuTajaa OaHka;

2) 3aBeneHue crpaBouHuka mysoB [1OK;

3) ompeneneHrue COBOKYIMHOTO pa3Mepa KpeauTa (COBOKYMHOM 3aJ0JIKEHHOCTH) Ha OJHOTO
3aemimuka U rpynnupoBka ogHopoaHbIX rpymi (ITOK), urmoreuHsix 3aiiMOB U IPYTUX KPEIAUTOB;

4) 3eanu3anus BO3SMOXKXHOCTH pacdyera o0beMa mpoBu3uii no ognopoausiM kpeautam (ITOK);

5) co3nanue npoBusuii (pe3epror) mo [TOK.

Oo0pa3 pemenus

B undopmanmonHoii cucreme 6aHKa HEOOXOIMMO 3aBECTH OTACIBHBIN CIHPAaBOYHUK (TI0JI€), B
KOTOPOM OyZIeT OTpa)kaThCsl MHPOpPMALU [0 CyMMe JTMMHUTA COOCTBEHHOr0 KanurTaia OaHka. B an-
roput™Me npuHATO 3HaueHue paBHoe 0,2 % OT COOCTBEHHOro KamuTajla OaHKa COTJIACHO JaHHBIM
¢una"coBoi oTueTHOCTH. [IpH 3TOM CymMMa JIMMuUTa COOCTBEHHOTrO Kamnurtana 0aHKa MOKET Iepuo-
JMYECKU MEHSATBHCS, B CBS3U C YeM HEOOXOAMMO MPETYCMOTPETh BO3MOKHOCTh H3MEHEHUS JAHHOTO
nokasareJsi.

Ha ocHoBaHHU JaHHOTO MOKa3arens cucTema OyJeT OCYLIECTBISATh TPYHNIUPOBKY OAHOPO-
Heix Tpynn (ITIOK), umoTeyHsIx 3aiiMOB U APYrHX KPEIUTOB B COOTBETCTBHHU C OM3HEC TpeOOBaHMU -
MH.

B cucreme HeoOxoauMo Takxke BecTu crnpaBouHuk mynoB [IOK, B koTopom OyayT oTpakaTh-
cs Bee mynsl [TOK.

CripaBOUHUK JTOJIKEH CO/IepKaTh B cebde:

A) Cnicok mynoB (HaUMEHOBaHMeE, 11eJIeBOE Ha3HAUCHHE TyJIa)

| Haumenosanue nyia (ITOK) | IleneBoe Ha3HaueHHE |

b) Kaxnplit myi, B cBOIO odepe]b, JOJDKEH COEep)KaTh B cebe MporpaMMbl (HAUMEHOBAHUS),
KOTOpbIe OYIyT OTHOCUTHCS K JaHHOMY myiy. [Ipu 3ToMm, K KakaoW mporpamme NpUCBauBaEeTCs
3HAUEHUE MPU3HAKA.

| HanmeHnoBanue kpeJuTHON IpOrpaMMbl | 3HavyeHne Npu3HaKa

ITpu 5TOM HEOOXOMMO peann30BaTh BOZMOKHOCTh B JAHHOM CIIPaBOYHHKE:

- U3MEHEHMsI HAMMEHOBAaHMS I1yJIa U 1IEJIEBOI0 Ha3HAUYCHMS;

- no0OaBneHus (YCTaHOBJIEHHS) HOBOTO ITyJIa C YCTaHOBJIEHHWEM II€JIEBOI0 Ha3HAUYCHMUS,

- ylaJeHus myna;

- U3MEHEHUs] HAaUMEHOBAHUN KPEIUTHON MPOrpaMMbl, KOTOPbIE BXOJAT B KaXKIblH KOHKpET-
HBIU Iy,

- noOaBieHus (YCTaHOBJIEHHS) HOBBIX KPEAMTHBIX NPOrpaMM, KOTOpble OYyIyT BXOJUTH B
KaKIblli KOHKPETHBIN ITyJI C YCTAHOBJIECHUEM 3HAUEHUS IPU3HAKA;

- yaJeHusl IporpaMM KpeIuTOBaHUS, KOTOPbIE BXOAST B KayKblii KOHKPETHBIN MYI;

- U3MEHEHMSI 3HAUEHUS IPU3HAKA IIPOTpaMMbl KpEAUTOBAHUS.

CnpaBounuk mynoB [IOK momken comepxath B cede crnenyromtue myiasl [IOK (em. Tabmwuiy 1):

Taoauna 1 - CnpaBounuk nyJos [IOK

HeﬂeBoe HasHave- 3HaueHue npu-

Iya/IIporpamma o e |
Ilya ABTo IIpuobperenne
ABTOMOOHJIS

HpOFpaMMLI KpEAUTOBaHUSL aBTOMOOMJICH B 3aBUCUMOCTH OT BHUa PbIHKa U
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Hesaepoe HazHave- | 3HAYeHHE IPU-

ya/Ilporpamma HHe 3HAKa

3aJIOFOBOr0 00ECIIEUEHHS

IIpnobGperenue
JKHJIbsSI Ha TIePBUY-
HOM HJI BTOPHY-
HOM pBIHKE

IIyn Unotexa

[Iporpamma Unoteunoe kpenutoBanue CraHgapT»

Hnotexa

HporpaMMa «Amnoteunoe KpEAUTOBAHUC EI)ICTpOTeKa»

Hnoteka nmporpamma

Hnoreka KoprnopaTuBHas

[InaBaromas nporpamMma

®dukcupoBaHHas Iporpamma

Hnoreunoe kpeautoBanue "bromxeTHbIH"

Hnoreka 11t COTpyIHUKOB

IIya Heotsoxkka

[TporpaMmbI KpeaUTOBAHNUS Ha HEOTIOKHBIE HYXKJIbI

ITIyn Be33zanorosbie KpeauTsl (AKCIpecchl)

ABTO-DKCcmpecc

[Iporpamma «Oxnpecc kpeauroBanue New»

Okcmpecc new "ToBapsl HOBCeJHEBHOTO cripoca”

Okcmpecc New Mukpo

IIya Kaprouku

Kaprounoe kpenutoBanue
Mya dxenpece — 311 (mox 31IT)

IMporpamma «3KkcTpecc KPeANUTHI MO 3apIIATHEIM ITPOESKTaM)

Oxcmpecc 311 -"KiuenT qpyroro 6anka"

Mya CoTpyaHuxu

Cotpynaukn 6aHKa

CotpynHuky ahGpUIMpOBaHHBIX KOMITAHHN

IIys kpeauT moa aAeno3uT

‘ Iporpamma «KpeanToBanue 1o oOecrieyeHne AEO3UTa

IIpumeuanue: 1o TeM nporpamMmam, 1o KOTOPbIM HE MPOCTABIEHO 3HAUYEHUE MTPU3HAKa, 3Ha-
YeHus1 Oy1yT MPeI0CTaBICHbI JOMOJIHUTENBHO.

OmnpeneneHre COBOKYITHOIO pa3Mmepa KpeauTa (COBOKYITHOM 3aJ0JIKEHHOCTH) Ha OJHOTO
3aeMIIMKa U rpynnupoBka oaHoponHblx rpymn (ITOK), umoreynsix 3aliMOB M JPYTHX KpPEIUTOB
JIOJKHA MTPOUCXOIUTH 110 HIDKECTIeAyIoUel cxeme (pUCYHOK 1).

OmnpeneneHre COBOKYMHOIO pa3Mmepa KpeauTa (COBOKYNMHOM 3aJ0JDKEHHOCTH) Ha OJHOTO
3aemiuka u rpynnupoBka ogHopoaHsix rpynn (IIOK), unoredynsix 3aiiMOB U IpYrux KpeauTOB
JIOJDKHO NTPOUCXOJIUTh B ABTOMAaTHYECKOM PEXHUME — €KEMECAUHO, T. €. IOCTAaBUTh JAHHYIO MpOIie-
Iypy Ha aBTOMAT IO pachucaHuio. Takke JOMOJHUTENbHO HEOOXOAUMO MPEAyCMOTPETh MPOBEe-
HUS JTaHHOM IPOILENYphI IYTEM PYYHOI'O 3allyCKa COOTBETCTBYIOILIEH ONEPAllU B BUJE «KHOIIKa -
«"pynnupoBKa KpeaAuTOBY.

B nensax peanuszanuu BO3MOXHOCTH pacyeTa o0beMa MPOBU3HUN MO OJHOPOIHBIM KpeIuTam,
HE00XO0AMMO Ha Ka)KJJOM KOHKPETHOM ITyJI€ 3aBECTH IMOJIS:

a) «YpoBeHb npoBusuii (neonra) B %», B KOTOPOM JOJDKEH MPOCTABIATHCS YPOBEHb IPOBH-
3uit (neonra) B mpoueHTtax. [Ipu 3ToM cucteMa T0JbKHA MTO3BOJIATh MEHAThH JaHHBIM KO3 GUIIUESHT
B PYYHOM PEKUME;
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0) «O0BpeM npoBU3HiA (TEHTE)», B KOTOPOM OyAEeT aBTOMAaTUYECKH OTPAXKaThcsi 00BEM MPOBH-
3uii B TeHre. [Ipu 3ToM, He0OXOAMMO MPETYCMOTPETh OTNIEPAIUIO B BUIE «KHOMKa» - «Pacder o0be-
Ma MPOBU3MI», HAKAaB Ha KOTOPYIO CHUCTEMa IOCYMTACT MO HUKENPHUBEICHHOH (Qopmyne o0beM
MIPOBU3MI U OTpa3uT ee B noje «O06beM MpoBU3Hil (TEHTE)».

dopmyJia pacuera 00beMa NPOBU3HIA (B TeHre)

Vop.= Snok *+ Kop., (1)
rae V np. - 00beM NpOBHU3HUI;

S mok — noptdens oTHOPOAHBIX KpeauToB. (CucTeMa AODKHA TOCYUTATh OOIIYIO CYyMMY 3a-
JOJDKEHHOCTH IO BCEM KpeIuTaM, KOTOpble momanu B maccuB C, IO OCTaTkaM Ha BCEX cyeTax
32€MIIIUKOB);

K np. - xospdunment ypoBHs npoBusuil (ypoBHs nedoinra) — Oepercst u3 nois «YpoBeHb
npoBu3ni (nedonra) B %o».

1. OnpeaeneHne COBOKYNHOM
pa3mepa kpeguTa Ha
1 33eMUIMER

2. ¥ kpeguta
=0,2 % oT cOOCTBEHHOTO KanvTana
Bauka (CK) ?

4. MaccHB JaHHbIX «A» -
KpeauThl C CYMMOW =
0.2 % CK

3. MaccKe gaHHblx «Be - . 10.
euThl C CyMMOR < 0,2 MaccHB JaHHBIX «AZ»

CK

0

5. TpUaHAKK OQHOPOOHOCTH
KPEOWTOR:

Moarotosnet
9. MaccHB AaHHbIX «A1» K KNACCHMUKALIAW N0 APYTHM
1. Llenesoe HasHa4eHue (PUHAHCOBLIM aKTHBaM

2 Bua ofecneseHns

MoaroToBneH
K KNaccueMKaLmmn no
PUHAHCOBOMY AKTHUBY
«inoTeka»

6.
COOTBETCTBYET NPU3HARY (LLMdpy)
0AHOPOAHOCTH?

11. MaccHB JaHHLIX «A 2»

T. MaccHe paHHbiX €Cs - MopTdent 0aHOPOAHLIX kpeawTos (MOK):

1. MOK "Kpepuroeanue 6y AsTo" - «Cl»

2. MOK «KpeauToBanue Hosoe AsTo» - €C2»
3. MOK aMnoTexa» - «C3» Mpy KnaccuguEaLMii MAacCHBOB
4. NOK «HeoTno#Hbie HYRAbE - «C4n «Als WA 2n

5. MOK «Be3zanorosbie KpeguTbi® - «C5» NPUMEHAETCA NPHUHLMN

6. MOK «KpeauTHble KAapTHI® - C6» «HAWXYOLWWA KPUTEDHAS

7. MNOK «3xcnpecc - 3apnnara» - «C7»
8. TIOK «CoTpyaHukn» - «C82

9. MNOK «Kpeawt noa aenosut» - «C9»

MNOK nogroToBNEHb! K
KNACCHDUKALIMK

KoHeL, rpynnuposkd MOK, WNOTEYHbIX 32AMOEB W 0CTANbHbIX KDEAHTOB

Pucynox 1 - Ancopumm asmomamusayuu K1accuQurkayuu poSHUUHbIX GUHAHCOBBIX AKMUBOS
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Co3nanue npoBusuii (pesepson) no [NOK

®opmupoBanue npoBusuil nmo [NOK H0KHO MPOUCXOAUTH B aBTOMATHYECKOM PEXUME —
€KEKBAPTAJIbHO, T. €. MOCTABUTh HA aBTOMAT MO pacHucaHuio. Takke HEOOXOAMMO pPeann30BaTh
BO3MOKHOCTH (popmupoBanus npousuii o IIOK nmyrem pydHoro 3amycka COOTBETCTBYIOIICH oOrIe-
pauuu B Buje «kHomKay - «Chopmuposats nposusuu mo [TOK».

Cxema OyXxrajaTepckux NpoBOAOK Mo dopmupoBanuto mposusuii mo ITOK wHeobxommmo
MPEIOCTABUTH B IOTIOJTHUTEIHHOU CIICIU(UKALINN.

3akiroueHue

[IpuMeHeHHe TEXHUKH ajJrOPUTMH3AIMU CO CTOPOHBI yYaCTBYIONIMX W 3aWHTEPECOBAHHBIX
MOJIpa3JIeICHU TIPU TTOCTAHOBKE 3a/ad TMepei JenapTaMeHTOM HH(POPMAIIMOHHBIX TEXHOJIOTHMA
MO3BOJISIET (POPCUPOBATH MPOIIECChl MU(POBU3ALMU B OpraHu3aiuu. B yueOHOM Keiice mpencTas-
neH popmar cnenudukanuu ouzHec-TpedoBanmii (Business Requirement Definition) mo gpopmupo-
BaHUIO NpoBu3uil. [lpu ganmpHEHIeM HCCIeIOBAaHUU U TPAKTUYECKOM BHEIPCHUU PAcueTOB pe3ep-
BOB 110 (PMHAHCOBBIM aKTUBaM PEKOMEH]IYEM OCHOBBIBATHCS HA JICHCTBYIOIINUX MPAaBHIIaX B 001aCTH
0OaHKOBCKOM JeSITeIIbHOCTH.
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Omaposa E.T.
Besmexk Hecuesieyaeri Kap:Kbl aKTHUBTEPIH KiKTeyl aBTOMATTAHABIPY aJTOPUTMI

OmapoBa Epkexan FaabiMkbi3bl, KazakcTaH-bpuTaH TEeXHUKAJIBIK YHHBEPCUTETIHIH
«Kap>xbl» MaMaHIbIFbIHBIH MAarUCTPAHThI

AnaaTna. Makanana OeleKk HecHeNeyeri Kap»Kbl aKTUBTEPIH KIKTEy/I aBTOMATTAHIBIPY
AITOPUTMIH KYPY TypaJibl Ke¥ic KenTipiireH. Kocimkep ikTiH HEeri3ri TalanTapblHbIH CHEIU(DHUKACHI
TONTBIPBUIBIN, KIKTEYAl 93ipJey *oHE eHri3y TopriOi cumarrtanFaH. KecTtenmik Typae TONTapiablH
aHBIKTAMAJIBIFBI ~ OipTeKTeC Hecuwenep mopTdeni TypiHAE KypacThIpbUiagbl.  biaok-cxema
aBTOpJIAPABIH O6JIeK KapKbl aKTUBTEPIH TOMNTACTBIPY MPOLECIH aBTOMATTAHIBIPY >KOHIHJIETI
YCBHIHBICTAPBIHBIH MOHIH KopceTe/li. TeXHUKAIBIK EPEeKIICITIKTEPIH eCKEPe OTBIPBIN KOHE OIpPTEeKTI
Hecuesnep OOMbIHIIA TPOBU3HMSIIAPIBIH KOJIEMiH ecenTey MYMKIHIITIH )Ky3€ere acblpy YIIiH op HAKThI
MyJIj1a epicTep KYpy Kaxer.

Tyiiin ce3aep: Kap>KbUIbIK aKTUBTEP, TYTHIHYIIBUIBIK HECHEINEY, OIIeK Hecuenep, OipTeKTec
Hecuelnep, MPOBU3USIHBI (PE3EPBTEP/Ii) aHBIKTAY

Omarova Ye.G.
Algorithm for automating the classification of financial assets in retail lending

Omarova Yerkezhan Galymkyzy, Master's student majoring in Finance", the Kazakh-
British Technical University

Abstract. The article presents a case on drawing up an algorithm for automating the classifi-
cation of financial assets in retail lending. The filling of the specification of the main business re-
quirements is given, as well as the procedure for the development and practical implementation
of the classification is described. The Pools Directory is compiled in a tabular form as a portfolio
of homogeneous loans. The block diagram illustrates the essence of the authors' proposals to
automate the process of grouping retail financial assets. In order to implement the possibility of
calculating the volume of provisions for homogeneous loans, it is necessary to create fields on
each specific pool taking into account its technical features.

Keywords: financial assets, consumer lending, retail loans, homogeneous loans, determina-
tion of provisions (reserves)
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