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List of designations and abbreviations

Cycle of core disciplines
Core competency

Basic module

University component

Higher education

National Mandatory Standards of Higher and Post-Graduate Education
Additional types of training

European qualifications framework
European foundation for education
Knowledge, Skills and Abilities

Final attestation

Optional component

International Standard Classification of Education
National qualifications framework
National qualifications system
General humanitarian module
Required component

General education module

Cycle of general education disciplines
Academic program

General professional module

Sectoral qualifications framework
General education competence

Cycle of majors

Professional internship

Professional standard

Postgraduate education

Professional competence

Professional module

Learning outcome

Quality Management System
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1. Description of the educational program

For practical use of financial science, mathematical models are required, the use of which will
allow not only to deal with the state of the economy, but also to say with sufficient precision what
will happen with finances over time, what are the consequences, what is the socio-economic price
of the decisions made. But today, managers are forced to make decisions, guided by experience and
intuition, without resorting to a computer. The computer allows you to make available information,
for which it used to take a long time, but the computer does not allow to form and evaluate the
decisions made. Financial and mathematical modeling is intended to correct this situation.And the
first task that naturally arises in the process of mathematical modeling is an adequate formulation of
the problem. In the framework of any activity a person is forced to make decisions that are not
always infallible. The cost of the error depends on the scale of the decisions made. The
consequences of mistakes when making decisions in the economic sphere are so great that in order
to avoid them, economic-mathematical modeling is used. Economic-mathematical modeling is a
tool for the manager and has the goal of making informed decisions and assessing their
consequences. Financial forecasting, like planning, is a type of management activity. The purpose
of forecasting is to ascertain ideas about the future in accordance with the proposed activity of the
company as a whole or to assess the consequences of the decisions made. The financial forecast
relies on information about the state of the object and the external environment and their intended
change, taking into account the emergence of new factors and patterns, as well as the associated
consequences. Modeling is, first of all, a way to solve problems that arise in difficult cases and
accompany all the activities of a manager at any level.

Our approach involves both covering the basic skills of the specialty MCM, and through the
possibilities of the subjects of choice to cover the necessary elements of training in the area of
"Financial Mathematics".

At the same time, the student is left with the possibility of taking, at his discretion, additional
subjects as free electives - these may be subjects from any specialty.

Meetings conducted by the IITU marketing service and analysis of surveys conducted among
graduates of the NIS, physical and mathematical schools showed that about 10 percent of graduates
seriously think about the professions related to computer modeling of complex economic problems.

2. Purpose and objectives of the educational program

The purpose of the educational program "Financial Mathematics” is to prepare bachelors
who are familiar with the modern methodology of statistical evaluation and analysis of the market
economy; the formation of future specialists of solid theoretical knowledge and practical skills of
financial and economic calculations, allowing to effectively carry out investment activities and
manage finances. The main goal of the science of finance is to study how limited resources are
distributed over time. The emphasis is on the time distribution, and not on other types of
distribution studied in the economy, which is a distinctive feature of financial science.

The objectives of the educational program "Financial Mathematics" are:

® Mastering the fundamentals of the mathematical apparatus of modern methods of
quantitative financial analysis, necessary for a wide range of diverse financial and economic
calculations

* Learn to make decisions about the temporary allocation of resources, constitute financial
decisions.
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Teach to make financial decisions; allocable resources are related either to income (receipts)
or to expenses (expenses).
Make financial decisions based on a balance between cost and income streams.

3. Requirements for the results of the development of the educational program

By the end of the Financial Mathematics educational program, students will be able to:

Develop optimization methods and control algorithms.

To argue the choice of basic standards, principles and design patterns, methods, tools and
programming languages, including choosing methods and tools for building information
security systems of modern ICT.

Build a 3D visualization.

Extract the necessary information from various sources, including information flows in real
time.

Apply mathematical models and methods of various processes.

To find ways to solve problems that arise in difficult cases and accompany all the activities
of a manager at any level, i.e. economic modeling.

Create mathematical models using the methods of modern information technologies.
Develop and / or use software, hardware, information, mathematical, and functional support
of information systems, including algorithms and information security methods.

To demonstrate sociability, initiative and psychological preparedness for work, including
when working in a team and making management and technical decisions.

Be able to develop programs in R, Java, C++.

Conduct economic forecasting.

The following examination forms are used as an assessment of learning outcomes: computer
testing, written exam (answers on the sheets), an oral exam, project (passing a course project),
practical (open questions on a computer, solving problems on a computer, including in ACM
format) comprehensive (test / written / oral + others). In accordance with table 1, the following
ratio of exam forms is recommended: '

Table 1

Ne Examination form Recommended share,%

1 | Computer testing 20%

2 | Written exam 10%

3 | Oral exam 5%

4 | Project ' 30%

5 Practical 30%

6 | Complex 5%

Final certification ends with the defense of the graduation project.
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4. Passport of the educational program

4.1 General information

Ne Field name

Note

1 Code and classification of the field
of education

6B06 - Information and communication technology

2 Code and classification of training
areas

061 - Informationandcommunicationtechnology

W

Groupofeducationalprograms

057 - InformationTechnology

SN

Name of the educational program

"FinancialMathematics"

W

Brief description of the educational
program

The main competences of the educational program
"Financial =~ Mathematics": making  informed
decisions and assessing their consequences;
clarification of ideas about the future in accordance
with the intended activity of the company as a
whole or assessment of the consequences of
decisions made, i.e. economic forecasting; ways of
solving problems arising in difficult cases and
accompanying all activities of a manager of any
level, i.e. economic modeling. OP structure:

* adequate formulation of the problem;

* development of optimization methods and control
algorithms;

* creation of mathematical-economic models of
economic processes;

* research activities in areas using the methods of
mathematics and system programming;

* application of modern mathematical methods and
software for solving problems;

developing programs in R, Java, C ++.

sr e sl b 5

6 Goal of EP

Preparation of bachelors, who own modern
methodology of statistical evaluation and analysis
of market economy; the formation of future
specialists of solid theoretical knowledge and
practical skills of financial and economic
calculations, allowing to effectively carry out
investment activities and manage finances. The
main goal of the science of finance is to study how
limited resources are distributed over time. The
emphasis is on the time distribution, and not on
other types of distribution studied in the economy,
which is a distinctive feature of financial science.

7 ISCE level

6

8 NQF level

6

9 IQF level

6
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Thelistofcompetenciesoftheeducationalprogram:

GC1:  Know: socialandethicalvaluesbasedonpublicopinion, traditions,  customs,
socialnormsandfocusonthemintheirprofessionalactivities;
traditionsandcultureofthepeoplesoﬂ(azakhstan; humanandcivilrightsandfreedoms;
fundamentalsofthelegalsystemandlegislationoﬂ(azakhstan; socialtrendsofsociety;
basicsofphysicalcultureandprinciplesof a healthylifestyle.

GC2: Have an idea about ethical and spiritual values; about sociological approaches to the
individual, the basic laws and forms of regulation of social behavior; the nature of power
and political life, political relations and processes, the role of political systems in the life of
society and various social groups; about the role of consciousness and self-awareness in the
behavior, communication and activities of people, the formation and formation of
personality.

GC3: Possess: ethical and legal norms of behavior; a system of practical knowledge and
skills ensuring the acquisition, development, improvement and activation of
psychophysical abilities and qualities, the acquisition, preservation and strengthening of
health, the ability to work in a team, correctly defend their point of view, propose new
solutions.

GC4: Ability to write and oral communication in the state language and the language of
international communication; ability to logically correct, reasoned and clearly build oral
and written speech; readiness to use one of the foreign languages

GCs5: Ability to use modern information technologies, manage information using business
application programs; use network computer technologies, databases and application
packages in their subject area

GC6: Ability to model financial and economic processes to solve specific problems.

GC7: The ability to predict financial and economic data using modern information
technologies, computer technologies, databases and application packages in their subject
area

BC1: The ability of real use of the state language, the language of international
communication and a foreign language in professional activities.

BC2: Ability to understand the basics of economic knowledge, scientific ideas about
finance, economics.

BC3: Ability to professional use of modern equipment, devices, network components,
computer systems (in accordance with the objectives of the program), as well as use the
rules of safety, industrial hygiene, fire safety and labor protection standards.

BC4: Ability to possess skills of using algorithms and programs for calculating parameters
of business processes.

BCS5: The ability to use the basic provisions and methods for solving problems, the ability
to carry out project documentation in the software environment of computer graphics for
various types of projects.

BC6: The ability to be competent in the choice of mathematical modeling methods for
solving specific financial problems, including the willingness to identify the natural
scientific essence of problems arising in the course of professional activity, and the ability
to involve the appropriate physical and mathematical apparatus for its solution.

BC7: The ability to develop information and software information systems based on
modern methods and development tools.

BC8: Ability to find limits, uncover uncertainties; differentiate and integrate basic
elementary functions; investigate functions using differential calculus; apply the methods
of differential and integral calculus in solving applied problems. be able to classify
differential equations and apply the necessary methods to solve these equations; solve
linear differential equations of order n and systems of linear equations with constant
coefficients; find the quiescent points of the autonomous system;
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PCI: The ability to create mathematical models using the methods of modern information
technologies;

PC2: The ability to conduct economic forecasting;

PC3: The ability to find solutions to problems that arise in difficult cases and accompany
all the activities of a manager at any level;

PC4: Ability to develop optimization methods and control algorithms;

PCS5: The ability to build problem solving algorithms;

PC6: The ability to use application programs to solve the problem;

PC7: Ability to build 3D visualization. ’
PC8: The ability to apply the acquired knowledge in the selected additional educational
program.

11

The learning outcomes of the educational program:

LO1: Develop optimization methods and control algorithms.

LO2: To argue the choice of basic standards, principles and design patterns, methods, tools
and programming languages, including choosing methods and tools for building
information security systems of modern ICT.

LO3: Build a 3D visualization.

LO4: Extract the necessary information from various sources, including information flows
in real time.

LOS5: Apply mathematical models and methods of various processes.

LO6: To find ways to solve problems that arise in difficult cases and accompany all the
activities of a manager at any level, i.e. economic modeling.

LO7: Create mathematical models using the methods of modern information technologies.
LO8: Develop and / or use software, hardware, information, mathematical, and functional
support of information systems, including algorithms and information security methods.
LO9: To demonstrate sociability, initiative and psychological preparedness for work,
including when working in a team and making management and technical decisions.

LO10: Be able to develop programs in R, Java, C++,

LO11: Conduct economic forecasting.

LOI12: Be able to apply the acquired knowledge in the chosen additional educational
program.

LO13: Demonstrate the ability to conduct interdisciplinary scientific research using basic
knowledge from the fields of economics and law, ecology and life safety. The ability to
apply entrepreneurial qualities to the tasks of calculating the profitability of scientific
projects. The ability to build personal and interpersonal relationships in compliance with an
anti-corruption culture,

12 | Form of study Full time
13 | Language of learning English
14 | Credits 240
15 | Awarded academic degree Bachelor in Information and Communication
Technologies in the educational program "6B06111
- Financial Mathematics"
16 | Developer (s) and authors: JSC "International University of Information
Technologies", Department of Mathematical and
Computer Modeling:
- Ydydrys A.Zh.
- Maulenov A.O.
- Marat G.S.
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