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Peuensus
Ha o6pasopatenbhylo nporpammy «7M06111 ®unancoBas MATCMaTHKA»

OGpasoBatensHas nporpaMma paspaboTaHa B COOTBETCTBHH © IOCYAAPCTBCHHBIM 00611e0043aTCIbHBIM CTAHAAPTOM

BRICLICTO M TOCNeBy30BCKoro  o0pa3opaiis MO HAampaBICHHIO  NOATOTOBKH «7TM061  UudopmaunonHo-

KOMMYHHKaLHOHbIE TexuonoruH» (popma obyuenns ounas), yTBepikaeloro npukasoM Munnctpa ofpasosaius

‘ii‘ i aykn PecnyGnuku Kasaxcran ot 31 okra6ps 2018 rona Ne 604.
i1
IIporpaMma COAEPXUT pa3fcisl, BKIIOYas onucanue oOuUicH XapakTCPHCTHKH, LCIH, 3ala4i, CPOK OCBOCHMA K

X TpyAOeMKOCTL. [IpefcTaBnensl manupyemble pe3yiLTaTbl OCBOCIHA 00pa3oBaTeNbHOH MPOrpaMMbl, BKIIIOYAIONIHE
i Gasosble, npodeccHoHanblible komnerenuu B cootserctsid ¢ [OCO Beicluiero # nocnesy30BCKOro obpazoBaHus no
COOTBCTCTBYIOUIHM Gn0KaM 6a30B0ii © BapuaTHBHOH vyacteil. YpoBHM (DOPMHPOBAHHA YKA3AHHBIX KOMITETCHLI M
NPHBCACHBI B COOTBCTCTBHH C palOHHMH NPOrpaMMaMit AHCUHIUTHH, TIPAKTHKH, HTOTOBOH aTTECTALIHH.
Conepxanne u oprann3aiins 0Gpa3oBaTebHOTO NPOLECCA MPH PEATHIALHH 06pa3oBaTebHOI POrpaMMb! B MOTHOM
ofbeme packpsiThl B yueGnom miane u o6ecneycHo HCOOXonHMbIM HaGOPOM JI0Ka/IbHbIX HOPMATHBHbIX AKTOB.
OGpasoBaTenpHas NporpaMMa COCTAB/icHa B JIOTHUECKOI IOC/TCNOBATCABHOCTH OCBOCHHA BCEX CC pa3Nenos.
BapuaTipuas wacTs npemcTaBnena JHCLMMIMHAMH, TEpPeueHb KOTOPLIX OTpa)kaeT 3anpoc paboTtonatene, yUHTBIBAET
Pa3BUTHE TEXHONOTMii, HAayKH, CO3MA€T BO3MOKHOCTb JJIA YAOBNETBOPEHHS MNPO(YECCHOHAILHOTO M  HayuHO-
TNIO3HABATEILHOTO HHTEpeca 00yYalomIHXCA.
Conepxkanne paGounx NpOrpamMM JHCLHIUTHH, NPaKTHKH, JAHCLHIUIHH BapHATHBHOM 4YaCTH H TOPANOK OCBOEHHA B
" obpa3osaTenbHoii nporpamme B MOIHOH Mepe 0GecreunBaloT ypoBeHb NOAroTOBKM GaKananpos. B kauecTBe CHIBHBIX
CTOPOH nporpamMMbl  CIEAYeT OTMETHTh, 4YTO K €€ pcanusauid [pHBICKACTCA ONBITHBIH  Mpodeccopeko-
NpernoaaBaTelbCKHI COCTaB.

TakuM o6pasom, obpasosatenbHas nporpamma Beicuiero obpasosannst «7MO6111 Duuancosas MaTeMaTHKay
cooTsetcTByeT TpeGoBanusm TocyaapctsenHoro ofweobs3aTenbHoro CTAHHAPTA BBICWIETO M MOCICBY30BCKOro
06pa3oBaHus MO HanpaBNeHHIo noaroToBkH «7MO061 HWH(MOPMALUHOHHO-KOMMYHHKALHOHHbIE TEeXHONOTHH». OHa
OTpa’kaeT KOMIUIEKCHEIN M LENeBoi MOAXoA AMs Ka4yeCTBEHHOH NMOATOTOBKH KanpoB B GakanappHaTe Mo HAMpaBiIelHio

noarotosk 7M061 - MndopmauHOHHO-KOMMYHHKALIHOHHbIE TEXHOJIOTHH.
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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

The educational program "Financial Mathematics" is aimed at training highly qualified.
professionals in the sphere of finance with a deeper knowledge in mathematics and its application.
Undergraduates will consider questions regarding financial markets, market development, modelling
of financial instruments and risk assessment. EP includes topics such as: financial markets, valuation
of financial instruments, risk management. data analysis, etc. Undergraduates should have some
experience in econometrics and calculus. Undergraduates will receive a wide range of skills: concepts
of the financial world and programming.

Financial mathematics studies the problems of financial solutions. combining various methods
from applied mathematics. This educational program covers a wide range of topics: from the classical
theory of option pricing to post-crisis financial mathematics on optimal hedging, investment and risk
management.

Like any branch of applied mathematics, financial mathematics analyzes this problem, first
creating a mathematical model for it and then exploring it. Both stages require detailed knowledge in
various fields of mathematics, including probability theory, statistics, optimization, programming,
and many other traditional areas of mathematics.

This program includes the basic skills necessary for successful risk management, trading and
research in the field of quantitative financing: probabilities, statistics. optimization, calculations and
financial markets.

The program also includes the main topics of a professional certificate in Financial Risk
Management. Those who wish, upon completion of the program, can take the exam and get
international certificate in FRM.

For the undergraduates there are employment opportunities at the end of the course: risk
management, investment banks, banks, consulting firms, insurance companies, corporations.

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

At the same time, the undergraduate is left with the opportunity to take at his discretion even
additional subjects as free electives.

2. Goals and objectives of the educational program

The purpose of the educational program is to understand the quantitative methodologies and
methods that are important for several jobs in investment banks and other financial institutions;
increase critical evaluation of major problems and emerging theories in the field of financial
mathematics; and improve personal skills. including critical reasoning, quantitative analysis, and
presentation of technical results.

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

e statistical analysis tools sufficient to understand probability distributions that are key
observables;

e methods of mathematical modelling. covering classical stochastic and pragmatic models:

F-72, Educational Program
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e Computational skills needed to implement pricing. hedging, trading and risk management
tools.

3. Requirements for evaluation of learning outcomes of the educational program

By the end of the Data Science program, undergraduates will be able to:

- Analyze the main financial transactions with a fixed interest rate, such as loan valuation,
fixed interest rate securities (for example, bonds).

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

- Be able to use modern derivative financial instruments.

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

- Be able to apply statistical methods of financial risk analysis.

- Distinguish between types of annuities and perpetual payments and their use to solve
problems of financial transactions.

- Be able to identify and describe models of cash flows. simple and complex interest rates
and discounts.

- Apply mathematical methods in solving financial problems.

- Apply data science research methodologies.

- To analyze financial data using programming.

The following examination forms are used as an assessment of learning outcomes: computer
testing, written exam (answers on the sheets), 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:

No Exam format Suggested ratio, %
| Computer test 20%

2 Written 10%

3 Oral 5%

4 Project 30%

S Practical 30%

6 complex 5%

Final certification ends with the defense of a master's thesis.

F-72, Educational Program
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4. Passport of the educational program

4.1 General information

Ne ~ Field name Note

| Code and classification of the field 7M06 - Information and communication
of education technologies

2 Code and classification of training 7M061 - Information and communications
areas technology

3 Group of educational programs M094 Information technologies

4 | Name of educational program 7M06111 "Financial mathematics"

5 Brief description of the educational | The educational program "Financial Mathematics"
program is aimed at training highly qualified specialists in the

field of finance with a deeper knowledge of
mathematics and its application. Undergraduates
will consider questions regarding financial markets.
market development, modeling of financial
instruments and risk assessment. EP includes topics
such as: financial markets, valuation of financial
instruments, risk management., data analysis, etc.
Undergraduates should have some experience in
econometrics and calculus. Undergraduates will
receive a wide range of skills: technologies and
concepts of the financial world and programming.

Structure of the EP:

- Python/R for data analysis;

- Machine Learning;

- Financial risk management;

- Financial markets and intermediaries;
- Mathematical Modeling methods;

6 | The purpose The purpose of the "Financial Mathematics"
educational program is to train highly professional,
competitive and managerial personnel in the
financial sector in the private and public sectors of
the economy, who have in-depth professional
training and are able to apply theoretical and
practical knowledge in professional activities.

7 | ISCE level 17
8 NQF level 7
9 IQF level [
10 | The list of competencies of the educational program:

GEC1: Know: socio-ethical values based on public opinion, traditions, customs, social norms
and to be guided by them in their professional activities; traditions and culture of the peoples
of Kazakhstan; human and civil rights and freedoms; fundamentals of the legal system and
legislation of Kazakhstan; trends in the social development of society; the basics of physical
culture and the principles of a healthy lifestyle.

GEC2: Have an idea: about ethical and spiritual values; on sociological approaches to
personality, basic laws and forms of regulation of social behavior; about the essence 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.

F-72, Educational Program
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GEC3: To own ethical and legal norms of behavior; a system of practical knowledge and
skills that ensure 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 one's point of view, and propose new
solutions.

GEC4: Ability for written and oral communication in a foreign language; to give reasoned
and clearly build oral and written speech; willingness to use one of the foreign languages.
GECS: The ability to use modern information technology, manage information using
application programs of the business sphere of activity; use network computer technologies,
databases and application packages in their subject area

GEC®6: The ability to model financial and economic processes to solve specific problems
BC1: Ability to predict financial and economic data using modern information technologies,
computer technologies, databases and application packages in their area

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

BC3: Ability to possess the skills of using algorithms and programs for calculating the
parameters of business processes.

BC4: The ability to be competent in the choice of mathematical modeling methods for
solving specific financial problems, including the willingness to identify the natural science
essence of the problems that arise in the process of professional activity, and the ability to
attract an appropriate physical and mathematical apparatus for its solution.

BCS: The ability to identify, evaluate and determine how best to mitigate each threat.

BC6: The ability to conduct empirical research using current methods for economic
problems.

PCI: The ability to conduct statistical analysis sufficient to understand the probability
distributions that are key observables.

PC2: The ability to conduct economic forecasting.

PC3: Ability to develop mathematical modeling methods covering classical stochastic and
pragmatic models.

PC4: The ability to calculate the implementation of pricing, hedging, and trading tools.
PCS5: Risk management ability.

PC6: Know key concepts about financial markets, their products, prices, risks and market
participants.

PC7: Ability to study the principles of organizing trade in the market for futures and options
contracts.

PC8: Ability to conduct research in financial mathematics.

11 | Learning outcomes of the educational program:

LOI1: Analyze the main financial transactions with a fixed interest rate, such as loan
valuation, fixed interest rate securities (for example, bonds).

LO2: To demonstrate sociability, initiative and psychological preparedness for work,
including when working in a team and making management and technical decisions.

LO3: Be able to use modern derivative financial instruments.

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

LOS: Be able to apply statistical methods of financial risk analysis.

LOG6: Distinguish between types of annuities and perpetual payments and their use to solve
problems of financial transactions.

LO7: Be able to identify and describe models of cash flows, simple and complex interest
rates and discounts.

LO8: Apply mathematical methods in solving financial problems.

LO9: Apply data science research methodologies.

LO10: To analyze financial data using programming.

F-72, Educational Program
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12 | Form of training Full-time
13 | Learning languages English
14 | Loan Amount 120

15 | Awarded Academic Degree

Master of Technical Sciences/Master of Engineering

and Technology in the educational program
"7MO06111 - Financial Mathematics"
16 | Developer (s) and authors: JSC  "International University of Information
Technologies", MCM Department:
- Ydyrys A.Zh. ’
- Maulenov A.O.
- Marat G.S.

4.2 Correlation matrix of learning outcomes of the educational program with the formed

competencies
LO1 LO2 LO3 LO4 LOS LO6 LO7 LOS8 LO9 | LO10
BC1 N \% \Y% \% \Y%
BC2 \% \%
BC3 \ \ \ v
BC4 \ \Y \Y
BCS v \
BCé6 v \
PCl1 \ \%
PC2 \%
PC3 \ \ \ \
PC4 \4 \ \% \%
PC5 \ \%
PCé6 \Y \%
PC7 \ \% \%
PC8 v \% \Y%
4.3. Information about disciplines
Ne Name of the module/ Brief description of the subject Num | Formed | Prere | Post-
discipline (30-50 words) ber | compete | quisit | requi
of nces es sites
credi (codes)
ts
General disciplines
University component
1. History and The main stages of development and 4 GECI - -
philosophy of science | paradigm shift in the evolution of science, GEC2
the environment and innovation, the
meaning of cognition of the world,
analysis, evaluation and comparison of
various theoretical concepts in the field of
scientific research, a critical analysis of
current events, work with the scientific
apparatus and sources, scientific methods,
analysis and synthesis , scientific ethics of
a research scientist
2 Foreign language | The language environment in the context of 4 GEC4 - -

F-72, Educational Program
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(professional) globalization and internationalization,
English as a language of communication in
the scientific community, sources of
information and a knowledge base, a

foreign language for scientific
communication and international
cooperation
3. Higher Education | "To be competent: in the field of scientific 4 GEC3 -
pedagogy and scientific-pedagogical activity in the

conditions of rapid updating and growth of
information  flows: in  carrying out
theoretical and experimental scientific
research; in matters of university training
of specialists; responsibility and creative
attitude to scientific and scientific-
pedagogical activity. "

4, Psychology of | "Leadership of management and team 4 GEC3 -
management leadership: conducting a professional and
comprehensive analysis of problems in the
relevant field; competence in interpersonal
communication and human resource
management; oratory in public speaking at
international scientific forums, conferences
and seminars; knowledge of patent search
and experience in transferring scientific
information from using  modern
information and innovative technologies;

protection of intellectual property rights to
scientific discoveries and developments. "

5. Teaching practice Practical skills and competencies in 4 GEC3 -
teaching at the university; responsibility
and creative attitude to scientific and
scientific-pedagogical activity.

The cycle of basic disciplines
Elective component

6. Python/R for data Data science is one of the rapidly S BC3 Progr
analysis increasing areas to date, and Python is one ammi
of the most popular data analysis tools. In ng in
this course, you will learn how to apply Pytho
your programming skills to build predictive n

models, visualize data, and work with
neural networks. The course is practice-
oriented and will allow you to immediately
start working with data and building

models.
7. Elective course No. | | Undergraduates are given a choice of S BCI
elective courses. BC3
8. Elective course No. 2 | Undergraduates are given a choice of 5 BC4
elective courses. PCI

The cycle of profiling disciplines
University component

9. Fundamentals of | The study of types of scientific research, 5 BC6
research work the methodology of scientific knowledge, PC8
research. the formation of conclusions and
conclusions, writing scientific articles and
reports at the conference, summarizing the
results of research work in a dissertation, its
structure and content.

10. Research practice The practice is overseen by the 8 PC8
undergradutes’ supervisor and the head of
the research unit. The purpose of research
practice: systematization, expansion and
consolidation of professional

knowledge, the formation of graduate skills
in_independent scientific work, research

F-72, Educational Program
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and experimentation. |

Cycle of profiling disciplines
Elective component

11.

Mathematical
modelling methods

The basic mathematical models of the
dynamics of liquid and gas, physics,
chemistry, biology, mechanics, economics,
finance, mainly consist of a system of
differential equations, partial differential
equations, stochastic equations, random
processes.  The modern theoretical
apparatus of mathematics does not allow
obtaining exact solutions of these models in
general cases. The role of numerical
methods and computational experiments in
the field of mathematical modeling is great.
Therefore, the goal of this course is to study
approximate methods for solving various
applied problems of hydrodynamics and
gas  dynamics. Each  method s
accompanied by the compilation of an
algorithm and the development of a
software product. Based on computational
experiments, various properties of the
method and the process under study are
investigated.

BC4
PC3

Nume
rical
meth
ods

ED
from
CED

12,

Elective course No.3

Master’s students are given elective
courses to choose. Benerue B ¢pun

BC2
PC7

13;

Elective course No. 4

Master’s students are given elective
courses to choose. duHMHBECTHLMH

PCS5
PC4

14.

Elective course No. 5

Master’s students are given elective
courses  to  choose. YnpasieHue
noprdenemMueHHbIXOymar

PC6

15:

Elective course No. 6

Master's students are given elective

courses to choose. dunrex

BCS

16.

Elective course No. 7

Master’s students are given elective

courses to choose.npoaguHmeH

PC4

1.

Elective course No. 8

Master’s students are given elective
courses to
choose.npoaduumonenuposatue

PC2

18.

Elective course No. 9

Master’s students are given elective
courses to choose.puckmeHBUHOPT

PCS
PC6

19.

Scientific-  research
work of a master's
student, including an
internship and writing
a master's thesis

Scientific research work of a master's
student, including an internship and writing
a master's thesis in 2-nd (2 credits), 3-rd (4
credits) and 4th semester (18 credits).

24

PC8

F-72, Educational Program
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6. Agreement sheet with the developers

Name of the educational program: 7M06111 «Financial Mathematics»

Position, scientific or academic degree, name
and surname of the developer of the
educational program

Date

Signature

Note

1 | Assistant professor, PhD Ydyrys A. Zh.

ik

2 | Assistant professor, PhD Maulenov A.O.

-

Tid

3 | Senior-lecturer Marat G.S.

A

N

T

F-72, Educational Program
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