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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

International Journal of Information and Communication Technologies, Vol.2, Issue 1, March, 2021

128



INTERNATIONAL JOURNAL OF INFORMATION AND
COMMUNICATION TECHNOLOGIES

MEXYHAPOJIHBII XXYPHAIJI NMHOOPMAIIMOHHBIX 1
KOMMVYHUKAIIMOHHBLIX TEXHOJIOT'UA

XAJIBIKAPAJIBIK AKITAPATTBIK )KOHE
KOMMVYHUKAIIAJIBIK TEXHOJIOI'MAJIAP XXKYPHAJIbBI

OTBETCTBEHHBIH 32 BBIMYCK Ec6eprenos Jloceim bekTtenoBruy

PenaxTopsl [anabaeBa Aiicapa KaceimOexkoBHa
Canranosa Dnbmupa AGyoBHa

KomnsrorepHast BepcTka TyparayoBa AikapkblH AXMETOBHA

KoMnibrorepHslii Au3aiiH TyparayoBa AlikapkblH AXMETOBHA

Penaknus sxypHaia He HeceT OTBETCTBEHHOCTH 3a
HEJOCTOBEPHBIE CBEICHUS B CTAThE U
HETOYHYI0 HHPOPMAIUIO [T0 IUTHPYEMOH JTUTEepaType

IMToamucano B meyats 26.03.2021 r.
Tupax 500 >x3. ®opmat 60x84 1/16. bymara tur.
Vu.-n3a.1. 10.1. 3aka3 Nel58

W3 nanne MexIyHapOIHBIN YHUBEPCUTET HH(POPMAITMOHHBIX TEXHOJIOTUH
Wznatensckuii nuentp KbTY, Anmatsl, yn. Tone 6u, 59





