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Passport of the educational program

1. Application area

The present educational program on the specialty "Hydrology" in English is
developed on the basis of the Model curriculum of specialty 5B061000-Hydrology
(from August 23, 2012 with changes from May 13, 2016) in accordance with
international documents in higher education, the recommendations of the ECTS
Users' Guide, "Tuning Educational Structures in Europe" and establish the
requirements for the content of education through the results of training, the volume
of the training load and the level and training of bachelors.

The educational program is developed taking into account the comparison of
the laboriousness of the training load in accordance with the requirements of the
Bologna Declaration.

2. Normative references

1. The Law of the Kazakhstan Republic "On Education™ (No. 319-1ll from
July 27, 2007 in the edition of the Law of the Republic of Kazakhstan from 24.10.11
No. 487-1V, as amended and supplemented as of July 4, 2013);

2. The state general compulsory standard of higher education, approved by
the Decree of the Government of the Republic of Kazakhstan from August 23, 2012
No. 1080, as amended from May 13, 2016 No. 292;

3. Typical curriculum on specialty 5B061000-Hydrology approved by the
Order of the Minister of Education and Science of the Republic of Kazakhstan from
July 5, 2016 No. 425;

4. The National Qualifications Framework, approved by the Protocol of the
Republican tripartite commission on social partnership and regulation of social and
labor relations from March 16, 2016;

5. The European Credit Transfer and Accumulation System (ECTS) Users’
Guide;

6. Documents of the World Meteorological Organization (WMO):

- WMO No. 1083. Manual on the Implementation of Education and Training
Standards in Meteorology and Hydrology Volume Ill. Hydrology. - 2012;

- Guidelines for the education and training of personnel in meteorology and
operational hydrology Supplement Il: Hydrology Editors: G. Arduino, I. Dragici, M.
J. Hall, F. M. Holly Jr., A. Van der Beken. Fourth edition. WMO-No. 258,
Switzerland, 2003;

- Guide to Competency. WMO-No. 1205, World Meteorological
Organization, 2018, 7 bis, avenue de la Paix — P.O. Box 2300 — CH 1211 Geneva 2
— Switzerland:;

- WMO No. 1114. Guidelines for Trainers in Meteorological, Hydrological
and Climate. — 2013;

- WMO No. 1160. Manual on the WMO Integrated Global Observing System.
—2015;



- Technical Regulations (WMO No. 49) Volume IIl: Hydrology World
Meteorological Organization 7 bis, avenue de la Paix — P.O. Box 2300 — CH 1211
Geneva 2 — Switzerland;

- WMO-No. 168. Guide to Hydrological Practices Volume | Hydrology —
From Measurement to Hydrological Information — Switzerland, - 2011;

- WMO-No. 168. WMO-No. 168. Guide to Hydrological Practices Volume Il
Hydrology — Management of Water Resources and Application of Hydrological
Practices— Switzerland, - 2012.

3. Basic terms and abbreviations

The following main terms and definitions are used in this document in
accordance with the Law of the Republic of Kazakhstan "On Education”, the state
general compulsory standard of the Republic of Kazakhstan "Higher Education.
Bachelor's program (Undergraduate). Basic Regulations» No. 292 from May 13,
2016 and the State General Compulsory Standard of the Republic of Kazakhstan
5.05.001-2005 "The system of coding of higher and post-graduate education
subjects”, international documents in the field of education, The European Credit
Transfer and Accumulation System:

educational program (EP) - a single complex of basic characteristics of
education, including the goals, results and content of training, the organization of
the learning process, the approaches and methods for their implementation, the
criteria for assessing the learning outcomes;

bachelor - higher education, whose educational programs are aimed at
training personnel/specialists with the award of a "bachelor" degree in the relevant
specialty;

credit - a unified unit of measurement of the volume of scientific and (or)
academic work (workload) of the student and (or) lecturer;

credit technology of education - training based on the selection and self-
planning by the students of the sequence of studying disciplines with the
accumulation of academic credits;

module - autonomous, completed from the point of view of learning outcomes,
the structural element of the educational program, which has clearly formulated
knowledge, abilities, skills and competencies that are acquired by the trainees,
adequate evaluation criteria;

modular educational program - program of training that includes an aggregate
of training modules aimed at mastering by students the key competencies required
for obtain a certain degree and / or qualification;

modular construction of the educational program — a means of achieving the
goal of professional training by determining the content and structure of the
educational program on the basis of the concept of the organization of the
educational process in which the totality of the professional competencies of the
students is the goal of learning;

curriculum - a document regulating the list, consistency, volume
(laboriousness) of academic subjects, academic disciplines and (or) modules,



professional practice, other types of educational activities of students of the
appropriate level of education and forms of control;

prerequisites - disciplines that contain the knowledge, abilities and skills
necessary for mastering of the study of this discipline;

postrequisites - disciplines that require the knowledge, abilities and skills
acquired after the completion of the study of this discipline;

regulations for the implementation of the EP - the rules that establish and
regulate the organization of the educational process in the implementation of the
educational program;

learning outcomes - confirmed by the assessment of the volume of knowledge
and skills acquired, demonstrated by students in the development of the educational
program, and formed values and relationships.

The learning outcomes is include what the student should know, understand
and do at the end of the study period. The activity component is the practical and
operational application of knowledge. Learning outcomes are using as a tool for
developing a model of training programs [Walsh A., Webb M. Guide to Writing
Learning Outcomes. Learning and Teaching Development Unit. Kingston
University, Surrey. 2002];

the results of mastering the educational program (educational outcomes) - the
competences formed in the learner in the course of mastering the EP. The planned
results of mastering the educational program at the level of requirements are
determined by the educational standard and reflected in the concept of the
educational program

a standard curriculum (SC) - a document approved by the authorized
authority and regulating the list and amount of core academic disciplines of the
specialty, the procedure for their study and forms of control;

elective disciplines are the academic disciplines that are part of the elective
component within the established credits and are introduced by educational
organizations reflecting the individual training of the trainee, taking into account the
specific social-economic development and demands of a specific region, the
established scientific schools of the higher educational institution;

The European System of Transfer and Credit Accumulation (ECTS) is a
method of assigning credit units to the components of educational programs
(disciplines, courses, modules) that compare and retake the students' academic
disciplines (with credits and grades) in changing educational trajectory, educational
institution and country of instruction.

In addition to it, the following abbreviations apply:

GED - general educational disciplines;

BD - basic disciplines;

PD - profile disciplines;

OC - obligatory component;

EC - elective a component;

IWS — individual work of students;

IWSGL- individual work of students under the guidance of a lecturer.



4. Basic regulations

4.1 Educational activity at the university is carried out by the credit
technology of education on the basis of the student-oriented approach, in which the
learning outcomes and competence are plays the main role and become the main
result of the educational process for the student.

4.2 The educational program on the specialty "Hydrology" was developed in
accordance with the State General Educational System of the Republic of
Kazakhstan, the National Qualifications Framework and is coordinated with the
Dublin descriptors and the European Qualifications Framework. The educational
program is focuses on the learning outcomes.

4.3 In the developing process of educational program on the specialty
"Hydrology" foreign and domestic experts and department staff are involved.

4.4 Priority areas for developing an educational program on the specialty
"Hydrology" are:

- programs, within the framework of the President’s Addresses, including
the messages ""The Third Modernization of Kazakhstan: Global
Competitiveness', voiced in the text;

- interdisciplinary programs;

- training programs in English language;

- joint educational programs with foreign partner universities;

- professional programs by order enterprises-employers

4.5 The educational program is intended to provide the high quality of
professional education in hydrology in accordance with the highest academic
standards in the world educational space.

The program has theoretical and practical components. Terms of study: 4
years. Forms of training: full-time. During the period of study, the student learns 162
credits, including theoretical education - 133 credits, professional practice - 18
credits, physical culture - 8 credits and final examination - 3 credits.

The awarded degree for the full mastery of the educational program - Bachelor
of Science on the specialty "5B061000-Hydrology".

5. Code and name of the specialty

The code of specialty 5B061000-Hydrology in accordance with the Classifier
of specialties of higher and postgraduate education of the Republic of Kazakhstan,
this educational program belongs to the section Natural sciences.

In the National Classifier of the Republic of Kazakhstan (NC RK 01-2017
Classifier of lessons), hydrology specialists have the code 2114-3, which is part of
the group 2114 Geologists, geophysicists and other specialists in the natural sciences
field and are specialists in the science and technology fields.

6. Level of qualification according to the International Standard of
Classification of Education

This educational program corresponds to the level of International Standard
Classification of Education 6 (ISCED), which do not require the preliminary



completion of other programs and are classify as first-degree programs. The
direction of training is bachelor's degree. Duration of training - 4 years.

According to the International Standard Classification of Education (ISCED
2013), this educational program belongs to the Earth sciences, part of the group 44
Physical Sciences from section 4 Science.

7. Objectives of the educational program

The educational program is focuses on the training of highly qualified
specialists in the hydrology field, who possess certain knowledge and competencies
that are in demand on the labor market.

The objectives of the educational program are:

- Ensure the training of competitive specialists with sufficient knowledge, able
to absorb new knowledge objects, as well as generate new knowledge in the
hydrology field, formulate production tasks in a professional language and solve
those using modern technologies that have an active civil position based on the ideas
of peace, goodness and justice.

- acquisition of a complex of knowledge that is the basis of this specialty,
skills and abilities to navigate in the flow of information and receive new knowledge
for continuing education in the Master's and PhD’s program.

8. Field of professional activity of a specialty

The sphere of professional activity of a bachelor on the specialty 5B061000 -
Hydrology are:

- The subdivisions of RSE "Kazhydromet" of the Ministry of Energy of the
Republic of Kazakhstan;

- LLP Geography Institute of MES RK;

- The subdivisions of the State Institution "Kazmudflow protection™ of the
Ministry of Internal Affairs of the Republic of Kazakhstan;

- Academic and research institutes associated with the study of hydrosphere
and environmental protection;

- Organizations, institutions and enterprises coherent to the assessment of
water resources;

- Design, survey, research institutes, offices, firms, etc. various forms of
ownership, which depend on the state of water bodies in their activities;

- Organizations, institutions and enterprises associated with the design of
dams, reservoirs, shore protectors, regulatory and protective structures and hydraulic
structures;

- Environmental protection and nature management agencies;

- Institutions of higher and secondary special education.

- Ministry of Energy;

- Ministry of Agriculture;

Types of economic activity for General Classifier of Economic Activities
(GCEA), which graduates of baccalaureate on specialty SB061000-Hydrology can
implement:

01611 Supporting activities in the field of growing of agricultural crops;



01612 Operation of irrigation systems;

36000 Collection, processing and distribution of water;

42910 Construction of water structures;

42212 Construction of pipelines for water supply and sewerage systems;

72190 Other research and experimental development on natural sciences and
engineering

74909 Other professional, scientific and technical activities, not elsewhere
classified;

74901 Activities of the Hydrometeorological Service;

84250 Activities to ensure safety in emergency situations

85420 Higher education;

9. Directions of professional activity

Graduates on the specialty 5B061000 - Hydrology can perform the following
types of professional activities:

- organizational and technological;

- scientific-research;

- operational and production;

- design (survey).

The bachelor's program is formed by the organization depending on the types
of educational activity and the requirements for the results of the mastering of an
educational program oriented to scientific-research and pedagogical types of
professional activity.

10. Competence of a specialist

Bachelor of Natural Science on specialty 5B061000-Hydrology should have
general-cultural (GC) and professional (PC) competencies:

Competence

Code Competence Description

knowledge of the main stages of the recent history of the
GC-1 progressive development of Kazakhstan's statehood in the
context of the global and Eurasian historical process

the ability to freely interpret and creatively use scientific,
historical and philosophical knowledge to generalize the success
factors of the Kazakhstan development model on the way to the
country that has taken place - the Republic of Kazakhstan
competent use of linguistic and linguocultural knowledge for
solving communication problems in the multilingual and
multicultural society of the Republic of Kazakhstan and in the
international arena

knowledge of social and ethical values based on social norms and
tolerance to different cultural and confessional traditions
knowledge of the basic laws of the functioning and development
GC-5 of nature and society, the ability to adequately navigate in various
social-economic, political and emergency situations

GC-2

GC-3

GC-4




GC-6

ability to perceive, analyze, summarize information, goal setting
and choose ways to achieve them

GC-7

willingness to cooperate with colleagues, work in a team

GC-8

the ability to apply legal norms and theories in specific practical
situations, discern errors and omissions in the logic of reasoning

PC-1

possession of the main aspects of hydrometeorological
terminology, nomenclature and professional activity

PC-2

knowledge and understanding of the nature of the basic physical
processes taking place in the water bodies of the surface, in close
interaction with the environment

PC-3

organization of observations and measurements of elements of
the water regime on the hydrological network; knowledge of
basic devices; possession of methods for the production and
processing of observations of liquid and solid runoff

PC-4

organize a hydrological network of observations; to monitor the
quality of the network of hydrological stations and gauging
stations

PC-5

knowledge of the chemical composition and hydrochemical
regime of atmospheric precipitation, river, lake, reservoir and
groundwater

PC-6

possession of methods of chemical analysis of natural waters and
hydrochemical studies on water bodies

PC-7

knowledge of basic methods for calculating river runoff; basics
of quantitative assessment of changes in river runoff; influence
of factors of various economic activities on the runoff

PC-8

to make calculations of separate elements of water balance, and
also water balance of various water objects and territories

PC-9

knowledge of the basic laws of static and dynamic water
movement in canals, rivers, pipelines.

PC-10

perform calculations of a given channel process with the aim of
predicting the expected deformations and taking into account the
interaction of engineering structures

PC-11

collect and submit the necessary information for the hydrological
justification of projects of hydraulic structures and measures for
the use and protection of water bodies, for environmental impact
assessment of projects

PC-12

apply existing GIS projects as information support for scientific
research; perform automated hydrological calculations in a GIS
environment

PC-13

the ability to formulate and practically solve mathematical
problems, the most frequent encountered in hydrology, to freely
navigate the literature on mathematical methods and information
technologies for professional purposes that responding modern
requirements




hydrological forecasts; methods for assessing the quality of the
methodology of hydrological forecasts; methods of short-term

PC-14 and long-term forecasts of elements of the hydrological regime
of water bodies
the effectiveness of hydrometeorological support of various
PC-15 sectors of the national economy and the study of the principles

for selecting optimal solutions based on hydrometeorological
information

11. Learning outcomes focused on the Dublin descriptors

By completion of this educational program is expected that students will be
able to:

Cognitive competence:

Al. to have an idea of the basic exercises in the field of natural and socio-
economic sciences, to analyze socially significant problems and processes, to be able
to use the methods of these sciences in various types of professional activity, to have
sufficient theoretical training for analyzing the social-economic situation of
countries and regions; to realize their professional, social, economic role in society;

A2. know the general laws of the development of nature and society, own a
culture of thinking; orient in the ideals and values of a democratic society;

A3. to have an idea of the role of hydrology in related geosciences, the apply
of hydrometeorological information in various areas of economic activity of the
state.

Functional competencies:

B1. be able to independently acquire new knowledge, use modern information
tools and technologies;

B2. use modern methods of assessing the elements of the water balance of
water bodies, compose and solve the equations of water, warm and salt balance in
the territory of river basins; apply methods of geodetic work and satellite imagery
of remote sensing of the territory to solve problems of assessing the morphometric,
hydraulic characteristics of watercourses.

B3. to compare the laws of hydrochemical processes occurring in the
hydrosphere, to know the modern concepts of the development of hydrochemistry
and hydrophysics; have an idea of modern research methods;

B4. apply the basic methods of calculating river flow and be able to use them
in the presence of reliable monitoring materials and in their absence;

B5. be able to produce the main types of hydrometeorological observations
and works, perform processing of observation materials and prepare them for
publication, master modern methods of collecting, processing and analyzing
hydrometeorological information;

System Competencies:
C1. to distinguish the basic laws of rest and movement of water in canals,
rivers, pipelines, the energy interpretation of processes occurring in open channels



and to own methods of hydraulic calculations for rivers, canals, hydrotechnical and
hydrometric structures;

C2. to assess the main characteristics of channel turbulence, the mechanical
and hydraulic properties of sediments and bottom sediments, the transport capacity
of the turbulent flow;

C3. make hydrological forecasts, justify the methods for determining the
pollution of water bodies, make hydrological calculations and analysis of the results
obtained, be able to design professional information that is presented to both
specialists and non-specialists;

Social (communicative) competence:

D1 to know the legal and ethical norms of the relationship of a person to a
person, in general to society, the environment, to be able to use them when
organizing their professional activities, to know and observe the norms of a healthy
lifestyle; know the traditions and culture of the peoples of Kazakhstan and other
nations of the world, own methods of educational and social communication.



12. Accordance of expected learning outcomes to learning methods and assessment in forming competencies

Code and name of competence

Expected results (indicating the generated
knowledge and skills)

Module name (with the number
of credits)

GC-1
knowledge of the main stages of the
recent history of the progressive
development of Kazakhstan's
statehood in the context of the global
and Eurasian historical process

A2. know the general laws of the development of
nature and society, own a culture of thinking; orient
in the ideals and values of a democratic society;

D1 to know the legal and ethical norms of the
relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to
know and observe the norms of a healthy lifestyle;
know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

Module of social and humanitarian
— 6 credits

Cultural heritage and interpersonal
communication module— 5 credits

GC-2
the ability to freely interpret and
creatively use scientific, historical
and philosophical knowledge to
generalize the success factors of the
Kazakhstan development model on
the way to the country that has taken
place - the Republic of Kazakhstan

Al. to have an idea of the basic exercises in the field
of natural and socio-economic sciences, to analyze
socially significant problems and processes, to be
able to use the methods of these sciences in various
types of professional activity, to have sufficient
theoretical training for analyzing the social-
economic situation of countries and regions; to
realize their professional, social, economic role in
society;

D1 to know the legal and ethical norms of the
relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to

Module of social and humanitarian
— 6 credits

Module of Social-Political
Knowledge — 5 credits

Cultural heritage and interpersonal
communication module— 5 credits




know and observe the norms of a healthy lifestyle;
know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

GC-3
competent use of linguistic and
linguocultural knowledge for solving
communication problems in the
multilingual and multicultural
society of the Republic of
Kazakhstan and in the international
arena

Al. to have an idea of the basic exercises in the field
of natural and socio-economic sciences, to analyze
socially significant problems and processes, to be
able to use the methods of these sciences in various
types of professional activity, to have sufficient
theoretical training for analyzing the social-
economic situation of countries and regions; to
realize their professional, social, economic role in
society;

A2. know the general laws of the development of
nature and society, own a culture of thinking; orient
in the ideals and values of a democratic society;

B1. be able to independently acquire new
knowledge, use modern information tools and
technologies;

D1 to know the legal and ethical norms of the
relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to
know and observe the norms of a healthy lifestyle;
know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

Instrumental Module — 15 credits
Cultural heritage and interpersonal
communication module— 5 credits
Professional language Module — 4
credits

Social-political and historical
foundations of modern society
module




GC-4
knowledge of social and ethical
values based on social norms and
tolerance to different cultural and
confessional traditions

A2. know the general laws of the development of
nature and society, own a culture of thinking; orient
in the ideals and values of a democratic society;

D1 to know the legal and ethical norms of the
relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to
know and observe the norms of a healthy lifestyle;
know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

Module of social and humanitarian
— 6 credits

Cultural heritage and interpersonal
communication module— 5 credits

GC-5
knowledge of the basic laws of the
functioning and development of
nature and society, the ability to
adequately navigate in various
social-economic, political and
emergency situations

Al. to have an idea of the basic exercises in the field
of natural and socio-economic sciences, to analyze
socially significant problems and processes, to be
able to use the methods of these sciences in various
types of professional activity, to have sufficient
theoretical training for analyzing the social-
economic situation of countries and regions; to
realize their professional, social, economic role in
society;

D1 to know the legal and ethical norms of the
relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to
know and observe the norms of a healthy lifestyle;
know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

Module of Social-Political
Knowledge — 5 credits
Ecological Module — 4 credits




GC-6
ability to perceive, analyze,
summarize information, goal setting
and choose ways to achieve them

Al. to have an idea of the basic exercises in the field
of natural and socio-economic sciences, to analyze
socially significant problems and processes, to be
able to use the methods of these sciences in various
types of professional activity, to have sufficient
theoretical training for analyzing the social-
economic situation of countries and regions; to
realize their professional, social, economic role in
society;

A2. know the general laws of the development of
nature and society, own a culture of thinking; orient
in the ideals and values of a democratic society;

Module of social and humanitarian
— 6 credits

Instrumental Module — 15 credits
Module of Social-Political
Knowledge — 5 credits

Cultural heritage and interpersonal
communication module— 5 credits

GC-7
willingness to cooperate with
colleagues, work in a team

D1 to know the legal and ethical norms of the
relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to
know and observe the norms of a healthy lifestyle;
know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

Module of social and humanitarian
— 6 credits

Instrumental Module — 15 credits
Module of Social-Political
Knowledge — 5 credits

Cultural heritage and interpersonal
communication module— 5 credits
Ecological Module — 4 credits

GC-8
the ability to apply legal norms and
theories in specific practical
situations, discern errors and
omissions in the logic of reasoning

B1l. be able to independently acquire new
knowledge, use modern information tools and
technologies;

D1 to know the legal and ethical norms of the
relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to
know and observe the norms of a healthy lifestyle;

Social-political and historical
foundations of modern society
module — 4 credits

Instrumental Module — 15 credits
Professional language Module — 4
credits




know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

PC-1
possession of the main aspects of

B4. apply the basic methods of calculating river
flow and be able to use them in the presence of

Module 1- Means and methods of
measurement and calculation of

hydrometeorological  terminology, | reliable monitoring materials and in their absence; | flow characteristics, 12 credits;
nomenclature and  professional | B5. be able to produce the main types of | Module 2 - Global hydrology and
activity hydrometeorological observations and works, | hydrology of reservoirs, 6 credits;
perform processing of observation materials and | Module 3 - Hydrometeorological, 9
prepare them for publication, master modern | credits.
methods of collecting, processing and analyzing
hydrometeorological information;
PC-2 B3. to compare the laws of hydrochemical processes | Module 1 - Physical-geographic

knowledge and understanding of the
nature of the basic physical processes
taking place in the water bodies of the
surface, in close interaction with the
environment

occurring in the hydrosphere, to know the modern
concepts of the development of hydrochemistry and
hydrophysics; have an idea of modern research
methods;

aspects in hydrology, 4 credits
Module 2 - Hydrometeorological, 9
credits;

Module 3 - Dangerous hydrological
phenomena and hydrology of the
seas, 9 credits;

Module 4 - Impact of climate
change and anthropogenic load on
river runoff, 9 credits,

Module 5 - Computer technologies
in hydrology, 6 credits.

Module 6 — Ecological module, 4
credits

Module 7 — Mathematical modeling
of hydrogeological processes and




applied
credits.

issues of hydrology, 9

PC-3

organization of observations and
measurements of elements of the
water regime on the hydrological
network; knowledge of basic devices;
possession of methods for the
production and processing of
observations of liquid and solid
runoff

B5. be able to produce the main types of
hydrometeorological observations and works,
perform processing of observation materials and
prepare them for publication, master modern
methods of collecting, processing and analyzing
hydrometeorological information

Module 1- Means and methods of
measurement and calculation of
flow characteristics, 12 credits;
Module 2 - Applied Aspects in
Hydrology, 6 credits.

Module 3 — Mathematical modeling
of hydrogeological processes and
applied issues of hydrology, 9
credits.

PC-4
organize a hydrological network of
observations; to monitor the quality
of the network of hydrological
stations and gauging stations

A3. to have an idea of the role of hydrology in
related geosciences, the apply of
hydrometeorological information in various areas of
economic activity of the state.

Module 1- Means and methods of
measurement and calculation of
flow characteristics, 12 credits;
Module 2 - Hydrological support
of the Economy, 6 credits,

Module 3 - Integrated water
resources management, 6 credits.
Module 4 — Ecological module, 4
credits

PC-5
knowledge of the  chemical
composition and  hydrochemical

regime of atmospheric precipitation,
river, lake, reservoir and groundwater

B3. to compare the laws of hydrochemical processes
occurring in the hydrosphere, to know the modern
concepts of the development of hydrochemistry and
hydrophysics; have an idea of modern research
methods.

Module 1 - Physical-chemical
aspects in hydrology, 5 credits;
Module 2 - Global hydrology and
hydrology of reservoirs, 6 credits.

PC-6
possession of methods of chemical
analysis of natural waters and

B3. to compare the laws of hydrochemical processes
occurring in the hydrosphere, to know the modern
concepts of the development of hydrochemistry and

Module 1 - Physical-chemical
aspects in hydrology, 5 credits.




hydrochemical studies on water

bodies

hydrophysics; have an idea of modern research
methods.

PC-7
knowledge of basic methods for
calculating river runoff; basics of
quantitative assessment of changes in
river runoff; influence of factors of
various economic activities on the
runoff

C3. make hydrological forecasts, justify the
methods for determining the pollution of water
bodies, make hydrological calculations and analysis
of the results obtained, be able to design
professional information that is presented to both
specialists and non-specialists.

Module 1 - Calculating and
practical aspects in hydrology, 9
credits;

Module 2 - Solution of water
management issues, 9 credits;
Module 3 - Impact of climate
change and anthropogenic load on
river runoff, 9 credits,

Module 4 - Integrated water
resources management, 6 credits.

PC-8
To make calculations of separate
elements of water balance, and also
water balance of various water
objects and territories

B2. use modern methods of assessing the elements
of the water balance of water bodies, compose and
solve the equations of water, warm and salt balance
in the territory of river basins; apply methods of
geodetic work and satellite imagery of remote
sensing of the territory to solve problems of
assessing the morphometric, hydraulic
characteristics of watercourses.

Module 1 - Applied Aspects in
Hydrology, 6 credits;

Module 2 - Statistical-mathematical
and hydraulic calculations, 6
credits.

Module 3 - Computer technologies
in hydrology, 6 credits.

Module 4 — Mathematical modeling
of hydrogeological processes and
applied issues of hydrology, 9
credits.

PC-9
knowledge of the basic laws of static
and dynamic water movement in
canals, rivers, pipelines

Cl1. to distinguish the basic laws of rest and
movement of water in canals, rivers, pipelines, the
energy interpretation of processes occurring in open
channels and to own methods of hydraulic

Module 1 - Channel Processes, 6
credits;

Module 2 - Solution of water
management issues, 9 credits;




calculations for rivers, canals, hydrotechnical and
hydrometric structures;

Module 3 - Hydrological support of
the Economy, 6 credits;

Module 4 - Statistical-mathematical
and hydraulic calculations, 6
credits.

PC-10
perform calculations of a given
channel process with the aim of
predicting the expected deformations

C2. to assess the main characteristics of channel
turbulence, the mechanical and hydraulic properties
of sediments and bottom sediments, the transport
capacity of the turbulent flow

Module 1 - Channel Processes, 6
credits;

Module 2 - Solution of water
management issues, 9 credits;

and taking into account the Module 3 - Statistical-mathematical

interaction of engineering structures and hydraulic calculations, 6
credits.

PC-11 D1 to know the legal and ethical norms of the | Module 1 - Solution of water

collect and submit the necessary
information for the hydrological
justification of projects of hydraulic
structures and measures for the use
and protection of water bodies, for
environmental impact assessment of
projects

relationship of a person to a person, in general to
society, the environment, to be able to use them
when organizing their professional activities, to
know and observe the norms of a healthy lifestyle;
know the traditions and culture of the peoples of
Kazakhstan and other nations of the world, own
methods of educational and social communication.

management issues, 9 credits;
Module 2 - Hydrological support of
the Economy, 6 credits;

Module 3 - Ecological, 4 credits;
Module 4 - Integrated water
resources management, 6 credits.

PC-12
use existing GIS projects as
information support for scientific
research; Perform automated
hydrological calculations in a GIS
environment

B1. be able to independently acquire new
knowledge, use modern information tools and
technologies;

Module 1 - GIS technology in
hydrology, 6 credits;

Module 2 — Calculating and
practical aspects in hydrology, 9
credits;

Module 3 - Computer technologies
in hydrology, 6 credits.




Module 4 — Mathematical modeling
of hydrogeological processes and
applied issues of hydrology, 9
credits.

PC-13
the ability to formulate and
practically  solve  mathematical

problems, most often encountered in
hydrology, to freely navigate the
literature on mathematical methods
and information technologies for
professional purposes that
responding modern requirements

C3. make hydrological forecasts, justify the
methods for determining the pollution of water
bodies, make hydrological calculations and analysis
of the results obtained, be able to design
professional information that is presented to both
specialists and non-specialists;

B4. apply the basic methods of calculating river
flow and be able to use them in the presence of
reliable monitoring materials and in their absence.

Module 1 - STEM-module, 6
credits;
Module 2 - Calculating and

practical aspects in hydrology, 9
credits.

Module 3 - GIS technology in
hydrology, 6 credits.

Module 4 - Computer technologies
in hydrology, 6 credits.

Module 5 — Instrumental module,
15 credits.

Module 6 — Mathematical modeling
of hydrogeological processes and
applied issues of hydrology, 9
credits.

PC-14
hydrological forecasts; methods for
assessing the quality of the
methodology  of hydrological
forecasts; methods of short-term and
long-term forecasts of elements of the
hydrological regime of water bodies

B4. apply the basic methods of calculating river
flow and be able to use them in the presence of
reliable monitoring materials and in their absence;

Module 1 - Calculating and
practical aspects in hydrology, 9
credits;

Module 2- Statistical-mathematical
and hydraulic calculations, 6 credits




PC-15

the effectiveness of
hydrometeorological  support  of
various sectors of the national
economy and the study of the
principles for selecting optimal
solutions based on
hydrometeorological information

B5. be able to produce the main types of
hydrometeorological observations and works,
perform processing of observation materials and
prepare them for publication, master modern
methods of collecting, processing and analyzing
hydrometeorological information;

Module 1 - Calculating and
practical aspects in hydrology, 9
credits;

Module 2 - Hydrological support
of the Economy, 6 credits,

Module 3 - Integrated water
resources management, 6 credits.




Matrix of formation of competencies on the modules of the Educational program

Learning outcomes
Al A2 A3 Bl B2 B3 B4 B5 Cl C2 C3 D1

Module name

Module of social and humanitarian

Instrumental Module

Module of Social-Political Knowledge

Cultural heritage and interpersonal communication
module

Ecological Module

Social-political and historical foundations of
modern society module

Professional language Module

Module Hydrometeorological

Module Means and methods of measurement and
calculation of flow characteristics

STEM-module

Module Physical-geographic aspects in hydrology

Module Physical-chemical aspects in hydrology

Module Applied Aspects in Hydrology

Module Calculating and practical aspects in
hydrology

Module Solution of water management issues

Module Global hydrology and hydrology of
reservoirs

Module Statistical-mathematical and hydraulic
calculations

Module Channel Processes

Module GIS technology in hydrology

Module Hydrological support of the Economy

Module Dangerous hydrological phenomena and
hydrology of the seas




Module Computer technologies in hydrology

Module Integrated water resources management

Module Impact of climate change and
anthropogenic load on river runoff

Mathematical modeling of hydrogeological
processes and applied issues of hydrology

Module of professional practice




13. Curriculum of «5B061000-Hydrology» specialty

Semesters
Code Name of d|SC|p_I|nes / types of Credi | EC I I i IV v VI VII VIII
academic work ts TS
Lectures+practice/seminar+laboratory
GENERAL EDUCATIONAL DISCIPLINES 30 50 9 9 5 7 0 0 0 0
OBLIGATORY COMPONENT 21 35 9 9 0 3 0 0 0 0
Module of social and humanitarian 6 10 3 0 0 3 0 0 0 0
MHK1101 Modern history of Kazakhstan 3 5 1
Phil2102 Philosophy 3 5 110
Instrumental Module 15 25 6 9 0 0 0 0 0 0
FL1103 Foreign Language 6 10 3 3
K(R)L1104 Kazakh (Russian) Language 6 10 3 3
Information and  Communication
ICT1105 Technologies 3 S 0
ELECTIVE COMPONENT 9 15 0 0 5 4 0 0 0 0
Module of Social-Political
Knowledge 5 9 0 0 3 2 0 0 0 0
So0c2106 Sociology 3 5 2 11
Pol2107 Political Science 2 4 110
Cultural_her_ltage and interpersonal 5 9 0 0 3 9 0 0 0 0
communication module
Cul2106 Culturology 3 5 2 |1
Psy2107 Psychology 2 4 110
Ecological Module 4 6 0 0 2 2 0 0 0 0
ESD2108 Ecology and sustainable development 2 4 110
HLS2109 Human Life Safety 2 4 1|1
Social-political and historical
foundations of modern society 4 6 0 0 2 2 0 0 0 0
module
Spiritual revival and the formation of
SRFHC2108 hiF;toricaI consciousness 2 4 110




Social change and political

SChPM2109 modernization 2 4 .
BASIC DISCIPLINES 70 120 12 10 13 11 9 9
OBLIGATORY COMPONENT 25 43 6 3 5 5 3 3
Professional language Module 4 8 0 0 2 2 0 0
Professional Kazakh Russian
PK(R)L2201 L anguage ( ) 2 4 2
POEL 2202 Professionally-oriented Foreign 5 4 ola2lo
Language
Module Hydrometeorological 9 15 6 3
GM1203 General meteorology 3 5 0
FH1204 Fundamentals of hydrology 3 5 0
HR1205 Hydrology of rivers 3 5 0
Module Means and methods of
measurement and calculation of flow | 12 20 0 0 3 3 3 3
characteristics
Hyd2206 Hydrometry 6 10 0 2101
HC3207 Hydrological calculation 6 10 0 0
ELECTIVE COMPONENT 45 77 6 7 8 6 6 6
STEM-module 6 10 6 0 0 0 0 0
HM1208 Higher Mathematics 3 5 0
Phys1209 Physics 3 5 0
!\/Iodule Physical-geographic aspects 4 8 0 4 0 0 0 0
in hydrology
Physical, economic and  social
PESGK 1210 gec))/graphy Kazakhstan 2 4 1
GC1211 Geodesy and Cartography 2 4 0
Module Physical-chemical aspects in 5 9 0 0 5 0 0 0
hydrology
HPh2212 Hydrophysics 3 5 0
HC2213 Hydrochemistry 2 4 0
Module  Applied  Aspects in 6 10 0 0 0 3 3 0
Hydrology
WBS2214 | Water-balance studies 3 5 201




HFS3215 | Hydrological field survey 3 5 201 |
Module Calculating and practical
aspects in hydrology 9 15 0 0 3
HF3216 Hydrological forecasts 6 10 0
Assessment  of  uncertainty  in
AUHC3217 hydrological calculation 3 5
Module Splutlon of  water 9 15 0 3 3
management issues
HELR2218 Hydraull_c engineering and land 3 5
reclamation
Economics of  water  resources
EWRM3219 management 3 5 2101
AAIWRA220 Assessment of anthropogenic impacts 3 5 0
on water runoff
Module Global hydrology and 5 10 3 0 0
hydrology of reservoirs
RBW1221 River basins of the world 3 5
HLR2222 Hydrology of lakes and reservoir 3 5 0
PROFILE DISCIPLINES 33 55 0 9 12
OBLIGATORY COMPONENT 6 10 0 6 0
Module_Statlstlcal_-mathematlcal and 5 10 0 6 0
hydraulic calculations
GRH3223 General and river hydraulics 3 5 2101
MMSPH13224 Modern_ methods _of _ statlst_lcal 3 5 s>lo0l1
processing of hydrological information
ELECTIVE COMPONENT 27 45 0 3 12
Module Channel Processes 6 10 0 3 0
DChF3225 Dynamics of channel flow 3 5 2101
ChP3226 Channel processes 3 5
Module GIS technology in hydrology 6 10 0 0 3
GISH3228 GIS in Hydrology 3 5
MHPGIS4227 g/lgdelmg of hydrological processes in 3 5 0




Module Hydrological support of the

6 10 0
Economy
Hydrological services for the water
HSWC4229 CONSUMErs 3 5
Water abstraction supply, sanitation and
WASSWT4230 wastewater treatment 3 S
Module Dangerous hydrological 9 15 3
phenomena and hydrology of the seas
WRNH3231 | Water-related natural hazard 3 5 2101
IMP4232 Introduction to mudflow processes 3 5
HSER?2233 I—_|ydro|ogy of the seas and estuaries of 3 5
rivers
Module Computer technologies in
6 10 3
hydrology
HM4227 Hydrological modeling 3 5
Hydrodynamic  processes of the
HPCS3228 Caspian Sea 3 5 2101
Module Integrated water resources
6 10 0
management
Integrated River basin management and
IRBME4229 Ecohydrology 3 5
Geomorphological approach to river
GARBM4230 basin management 3 S
Module Impact of climate change and
. . 9 15 3
anthropogenic load on river runoff
RSGEC3231 River system and global environmental 3 5 s>lol1
change
Effects of climate change on watershed
ECCWM4232 management 3 5
Problem of pollutions of the main
PPMTRK2233 transboundary rivers of Kazakhstan 3 5
Mathematical modeling of
hydrogeological  processes and 9 15 3
applied issues of hydrology
UH3231 Urban hydrology 3 5 2/0]1




Mathematical ~ modelin of the
MMGFT4232 groundwater flow and trar?sport 3 5 0
HP2233 Hydrological processes 3 5 2101
Total theoretical education 133 | 225 21 19 18 21 18 18 18 0
ADDITIONAL TYPES OF TRAINING (ATT) 26 44 2 4 2 10 0 2 0 6
Module of Physical training 8 14 2 2 2 2 0 0 0 0
PhT Physical Training 8 |14 |o]Jo]2]o]o]2]0]o]2]0]0]2 | ] | | ]
Module of professional practice 18 30 0 2 0 8 0 2 0 6
TP Training practice 10 17 1 V\?eek) @ V\?eek)
2 3
IP Industry practice 5 8 (5 (7.5 week)
week) ’
UGP Undergr_aduate pra(_:tice (work on the 3 5 3
preparation of the diploma) (7,5 week)
FINAL EXAMINATION 3 5 0 0 0 0 0 0 0 3
SES State exam in the specialty 1 2 @ vvleek)
Writing and defense of the diploma 2
WDW work (groject) i 2 3 (4 week)
TOTAL 162 | 274 23 23 20 28 18 20 18 9




14. The innovation of the educational program

The educational program Hydrology in English is includes the following
elements of innovation:

v EPis formed on the basis of international experience in training specialists
in the hydrology field — the surface water direction;

v The structure, content, modules and disciplines of the EP are prepared
jointly with the main employers and developers of the EP from the number of famous
scientists and educators from Europe countries (Germany, Spain, UK, Finland),
Russia and Kazakhstan;

v" The content of basic disciplines taught at Western European universities
to hydrologists students in the surface land waters direction, and alternative courses
are include additions taking into account modern methods of monitoring elements
of the water regime and runoff characteristics, modeling of hydrological processes
and methods of forecasting them;

v EP contains 10 new alternative courses:

- Hydrological modeling (Abror Gafurov, Germany)

- Hydrodynamic processes of the Caspian Sea (lvkina N.l. RSE
«Kazhydromety)

- Integrated River basin management and Ecohydrology (Nicola Fohrer,
Germany)

- Geomorphological approach to river basin management (Mark G. Macklin,
UK)

- River system and global environmental change (Mark G. Macklin, UK)

- Effects of climate change on watershed management (Manuel Pulido, Spain)

- Problem of pollutions of the main transboundary rivers of Kazakhstan
(Burlibayev M. Zh. «Kazakhstan Agency of Applied Ecology»)

- Urban hydrology (Bjorn Klove, Finland)

- Mathematical modeling of the groundwater flow and transport (Jose E.
Capilla, Spain)

- Hydrological processes (Bjorn Klove, Finland).

New specializations:

- modern and perspective methods of ground and satellite monitoring of water
bodies;

- the use of GIS technology in solving hydrological problems;

- modeling of hydrological processes based on computer technologies;

- mathematical modeling of runoff and groundwater transport;

- management of water resources and the ecological state of natural waters;

- chemical runoff of rivers.

v" Programs of educational and industrial practices are developed taking into
account innovations in the production activities of organizations and scientific
institutes. EP supplemented with geodetic educational practice necessary as part of
the course for the mastering of modern skills of geodesic and cartographic works.

v" EP includes a module that depends on the requirements, relevance,
requests of employers and can vary economic tasks of the republic.



v EP is focused on participation in the educational process of scientists and
educators of foreign countries who have their courses in the present EP, which will
expand the professional opportunities of graduates and adapt to the world
professional environment of hydrological specialists.



CONTENT OF EDUCATIONAL MODULES OF DISCIPLINES



GENERAL EDUCATIONAL DISCIPLINES (GED) - 30 credits
OBLIGATORY COMPONENT (OC) - 21 credits
Module of social and humanitarian — 6 credits

As a result of studying the module, student able to:

- know the main stages of the modern history of development of Kazakhstan,
as well as the history of its economic development

- take into account the cultural values and traditions of Kazakhstan in their
professional activities

- to analyze the judgments of a critical nature to the study of diverse social-
political and economic phenomena of modernity

- apply knowledge in analyzing the realities of the social-political and
economic life of society

- operate with special philosophical terminology and the categorical-
conceptual apparatus of philosophy

- logically express their thoughts on the studied philosophical issues

- to compare and reasonably defend their own ideological position on various
problems of philosophy

- be able to freely interpret and creatively use scientific, historical and
philosophical knowledge to analyze the factors of development of the Kazakhstan
model of society and the economy.

Methods for evaluating the achieved results:

Summative assessment, criterial evalution by:

1) oral survey: colloquium, exam;

2) written work: test, essay;

3) control with the help of technical means and information systems: computer
testing programs, complex situational tasks; exam testing;

4) innovative assessment tools: evaluation of solution cases, Delphi’s method
(brain attack).

MHK21101 Modern history of Kazakhstan - 3 credits

Prerequisites: no.

Postrequisites: no.

As a result of studying the discipline, the student is able to:

- demonstrate knowledge of the main periods of the formation of an
independent Kazakhstan statehood;

- to correlate the phenomena and events of the historical past with the general
paradigm of the world-historical development of human society through critical
analysis;

- mastering the techniques of historical description and analysis of the causes
and consequences of the events of the modern history of Kazakhstan;



- propose possible solutions to contemporary problems based on an analysis
of the historical past and reasoned information;

- analyze the features and significance of the modern Kazakhstan model of
development;

- to determine the practical potential of intercultural dialogue and respect for
spiritual heritage;

- to substantiate the fundamental role of historical knowledge in the formation
of Kazakhstan's identity and patriotism;

- to form own civil position on the priorities of mutual understanding,
tolerance and democratic values of modern society.

Studying topics:

1. Conceptual framework for the study of national history.

2. Prerequisites for the formation of independence in Kazakhstan: national
liberation uprisings and the formation of the idea of a national state.

3. The process of polarization of political forces.

4. Civil and political confrontation.

5. Implementation of the Soviet model of nation-building.

6. Contradictions and consequences of Soviet reforms in Kazakhstan in the
second half of the twentieth century.

7. The policy of "restructuring” of Kazakhstan.

8. Formation of the state structure of the Republic of Kazakhstan.

9. Kazakhstan model of economic development.

10. Social modernization - the basis of the welfare of society.

11. Ethno-demographic processes and the strengthening of interethnic
harmony.

12. Socio-political development prospects and spiritual modernization.

13. The policy of forming a new historical consciousness and worldview of
the people of the Great Steppe.

14. Kazakhstan is a state recognized by the modern world.

15. N.A. Nazarbayev - a person in history. Formation of a united nation of the
future.

Phil2102 Philosophy - 3 credits

Prerequisites: MHK1101 Modern history of Kazakhstan.

Postrequisites: no.

As a result of studying the discipline, the student is able to:

- explain the specifics of the philosophical understanding of reality;

- justify the worldview as a product of philosophical reflection and study of
the natural and social world;

- classify the methods of scientific and philosophical knowledge of the world;

- Interpret the content and specific features of the mythological, religious and
scientific worldview;

- to substantiate the role and importance of key ideological concepts as values
of the social and personal being of a person in the modern world;



- analyze the philosophical aspect of media texts, socio-cultural and personal
situations to substantiate and make ethical decisions;

- to formulate and correctly argue their own moral position in relation to the
actual problems of modern global society;

- conduct research that is relevant to identify the philosophical content of
problems in the professional field and present the results for discussion.

Studying topics:

1. The emergence and development of philosophy. The subject and method of
philosophy.
. Historical types of philosophy.
. Basic philosophical understanding of the world.
. The problem of being. Ontology and metaphysics.
. Consciousness and language.
. Cognition and creativity.
. Scientific and extra-scientific knowledge. Science and technology.
. Philosophy of man and value world.

. Human. Life and death. Meaning of life.

10. Ethics. The philosophy of values.

11. Freedom.

12. Aesthetics. Perception and creation of beauty.

13. Society and culture.

14. Philosophy of history.

15. «Magilik Yel» and «Ruhanizakyru» - the philosophy of the new
Kazakhstan.
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Instrumental Module — 15 credits

As a result of studying the module, student able to:

- know the orthoepic, orthographic, stylistic norms of the Russian / Kazakh /
foreign languages;

- master the features of professional oral and written scientific speech;

- explain the technology of interpretation and analysis of the texts of scientific
literature in the specialty;

- have an understanding of the role and importance of information and
information technology in the development of modern society and the economy of
knowledge in English;

- possess the basic methods, methods and means of obtaining, storing,
processing information,

- have computer skills as an information management tool;

- be able to work with information in global computer networks and corporate
computer systems in English;

- competently use linguistic and cultural linguistic knowledge for
communication in a multilingual and multicultural society of the Republic of
Kazakhstan and in the international arena.

Methods for evaluating the achieved results:

Summative assessment, criterial evalution by:

1) oral survey: colloquium, exam;

2) written work: test, essay, laboratory and settlement and graphic work;

3) control with the help of technical means and information systems: computer
testing programs, virtual laboratory work, exam testing, educational tasks on
specialized programs;

4) innovative assessment tools: situation tasks, portfolio, method of
developing cooperation (group problem solving with the distribution of roles).

FL1103 Foreign language —6 credits

Prerequisites: no.

Postrequisites: POFL2202 Professionally-oriented Foreign Language.

As a result of studying the discipline, the student is able to:

- reproduce orthoepic, spelling, stylistic norms of Russian / Kazakh / foreign
languages;

- use the features of professional oral and written scientific speech;

- apply the technology of interpretation and analysis of the texts of scientific
literature in the specialty;

- have an idea of the role and importance of information and information
technology in the development of modern society and the economy of knowledge in
the English language;

- practice the main methods, methods and means of obtaining, storing,
processing information;

- have computer skills as an information management tool,



- to build work with information in the global computer networks and
corporate computer systems in English;

- competently use linguistic and cultural linguistic knowledge for
communication in a multilingual and multicultural society of the Republic of
Kazakhstan and in the international arena.

K(R)L1104 Kazakh (Russian) Language —6 credits

Prerequisites: no.

Postrequisites: PK (R) L2201 Professional Kazakh (Russian) language.

As a result of studying the discipline, the student is able to:

- to make the right choice and use of language and speech means on the basis
of knowledge of a sufficient amount of vocabulary, system of grammatical
knowledge, pragmatic means of expressing intentions;

- transfer the factual content of texts, formulate their conceptual information,
describe output knowledge (pragmatic focus) of the entire text, as well as of its
individual structural elements;

- interpret the information of the text, explain in the volume of certification
requirements the style and genre specificity of the texts of the socio-cultural, socio-
political, official business and professional areas of communication;

- request and report information in accordance with the situation of
communication, evaluate actions and actions of participants, use information as a
tool to influence an interlocutor in situations of knowledge and communication in
accordance with certification requirements;

- to build programs of speech behavior in situations of personal, social and
professional communication in accordance with the norms of language, culture, the
specifics of the sphere of communication, certification requirements;

- to discuss ethical, cultural, socially significant problems in the discussions,
to express their point of view, to defend it reasonably, to critically evaluate the
opinion of interlocutors;

- participate in communication in various situations of different areas of
communication in order to realize their own intentions and needs (everyday,
educational, social, cultural), declaring about them ethically correctly, meaningfully
complete, lexico-grammatically and pragmatically adequate to the situation;

- compile household, socio-cultural, and official business texts in accordance
with generally accepted standards and functional orientation, using adequate lexical-
grammatical and pragmatic material of a certain certification level, which is
adequate for the purpose set.

Studying topics:

1. The content of the educational program level Al.

2. The content of the educational program level A2.

3. The content of the educational program level B1.

4. The content of the educational program level B2 + LSP.

5. The content of the educational program of level C1.



6. The content of the educational program of the level - CALP —cognitive
academic proficiency in the language.

ICT1105 Information and Communication Technologies - 3 credits

Prerequisites: no

Postrequisites: MMSPHI3224 Modern methods of statistical processing of
hydrological information, GISH3228 GIS in Hydrology, MHPGIS4227 Modeling
of hydrological processes in GIS.

As a result of studying the discipline, the student is able to:

- explain the purpose, content and development trends of information and
communication technologies, justify the choice of the most appropriate technology
to solve specific problems;

- explain the methods of collecting, storing and processing information, how
to implement information and communication processes;

- describe the architecture of computer systems and networks, the purpose and
functions of the main components;

- use information Internet resources, cloud and mobile services for searching,
storing, processing and distributing information;

- use software and hardware of computer systems and networks for collecting,
transmitting, processing and storing data;

- analyze and justify the choice of methods and means of protecting
information;

- using digital technologies to develop data analysis and data management
tools for various activities;

- to carry out project activities in the specialty with the use of modern
information and communication technologies.

Studying topics:

. The role of ICT in key sectors of social development. ICT standards.
. Introduction to computer systems. Computer systems architecture.
. Software. Operating Systems.
. Human-computer interaction.
. Database systems.
. Data analysis. Data management.
. Networks and telecommunications.
. Cybersecurity.
. Internet technology.
10. Cloud and mobile technologies.
11. Multimedia technology.
12. Smart technology.
13. E-technology. E-business. E-learning. E-government.
14. Information technology in the professional field. Industrial ICT.
15. Prospects for ICT development
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ELECTIVE COMPONENT - 9 credits
Module of Social-Political Knowledge — 5 credits

As a result of studying the module, student able to:

- to distinguish between the terminological apparatus and the main provisions
of theoretical and applied political science;

- to use the acquired knowledge and skills in the study of professional
disciplines, in practical professional activities;

- know the basic concepts and categories, fundamental concepts and
techniques of general and applied sociology;

- apply their knowledge and skills in the study of professional disciplines, in
practical professional activities, in conducting sociological research;

- develop a program of sociological (marketing) research, tools, analyze the
results;

- perform analytical and organizational work in the preparation of concepts,
plans, schedules and implementation of advertising campaigns;

- use the technology of sociological research;

- apply the technology of marketing research.

Methods for evaluating the achieved results:

Summative assessment, criterial evalution by:

1) oral survey: colloquium, exam;

2) written work: test, essay;

3) control with the help of technical means and information systems: computer
testing programs, educational tasks on specialized programs;

4) innovative assessment tools: case-method, portfolio, business (role-
playing) game, debate, discussion, project method, incident method, method of
successive situations, etc.

So0c2106 Sociology — 3 credits

Prerequisites: MHK1101 Modern history of Kazakhstan

Postrequisites: Psy2107 Psychology

As a result of studying the discipline, the student is able to:

- to determine the objects of the study of sociology (society, social
organizations, social groups, individuals, etc.) to explain the social reality;

Explain key sociological ideas and theories;

- describe the social structure and stratification of society, distinguish and
analyze the degree of social inequality;

To reveal the mechanism of formation of public opinion and consciousness in
society;

- analyze the characteristics of social institutions in the modernization of
Kazakhstani society;

- understand the interaction of social processes at the micro and macro levels,
taking advantage of the sociological perspective;



- distinguish and justify the strategy of sociological research and methods of
collecting and analyzing information;
- apply a sociological methodology to the study of contemporary problems of
society.
Studying topics:
. Sociology in understanding the social world.
. Introduction to sociological theory.
. Social structure and stratification.
. Socialization and identity.
. Mass media, technology and society.
. Sociology of ethnicity and nation.
. Religion, culture and society.
. Education and social inequality.
. Family and modernity.
10. Deviation, crime and social control.
11. Economy, globalization and labor.
12. Health and medicine.
13. Population, urbanization and social movements.
14. Sociological research.
15. Social change: the latest sociological debate.
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Pol2107 Political Science — 2 credits

Prerequisites: no

Postrequisites: no

As a result of studying the discipline, the student is able to:

- describe the features of the organization and functioning of political
institutions (institutions of representation and coordination of interests);

- demonstrate an understanding of the mechanisms and principles of the
functioning of political power, political institutions, domestic, foreign, world politics
and international relations;

- demonstrate an understanding of the nature and laws of the functioning and
development of politics, its role in various spheres of society;

- justify the relationship of political systems and political regimes;

- to assess the degree of objectivity of political information from various
sources, to argue with conviction to express their citizenship, to evaluate facts,
events, phenomena based on the analysis of the political strategy and national
interests of modern states;

- justify the leading role of identity (national, civil) as a factor in ensuring the
national security of the Republic of Kazakhstan;

- Identify the nature of sociopolitical conflicts and assess their legitimacy;

- generate new ideas and apply to a changing political reality.

Topics covered:

1. Politics in the structure of public life.

2. Power as a political institution.



3. Subjects of policy.

4. The rule of law and civil society.

5. The specificity of political parties, party systems and socio-political
movements and organizations.

6. Political systems of the present.

7. Political regimes in modern political science.

8. Political culture and behavior.

9. Political ideology and national consciousness.

10. National interests and national security.

11. Political development and modernization.

12. Conflict and crisis situations in politics.

13. World politics and modern international relations.

14. Sovereign Kazakhstan in the system of international relations.

15. The third modernization in the Republic of Kazakhstan.

Cultural heritage and interpersonal communication module- 5 credits

As a result of studying the module, student able to:

- demonstrate knowledge of the norms of the modern literary language,
comprehend the process of normalization of the language and the tendency of the
development of the norm, be able to use the communicative qualities of Russian
speech;

- be able to speak publicly in various genres of modern oratory, correctly use
the normative potential of the language, own the culture of the dispute;

- understand the main interrelations of the culture of speech and language
communication, ideas and positions in this field;

- relying on samples of speeches given by various dictionaries, mass media,
to be able to reproduce expressive speech, using knowledge of the laws of logic,
rules of conduct of polemists, to be able to defend their position correctly and
convincingly;

- work in a team and independently, manage the attention of the audience;

- understand the basics of interpersonal communication, barriers of
interpersonal communication and ways to overcome them, the specifics of business
communication in various groups and situations, the rules and modern technologies
of effective communication, their capabilities and limitations in the field of
communication;

- recognize the non-verbal behavior of the communication partners; analyze
communication processes, navigate in a variety of communication technologies,
adapt to different sociocultural realities, show tolerance to national, cultural and
religious differences;

- operate with the basic technologies of effective communication, methods of
discussion and controversy, the skills of building constructive communication and
the ability to develop themselves in the field of communication.

Methods for evaluating the achieved results:

Summative assessment, criterial evalution by:



1) oral survey: interview, colloquium, exam;

2) written work: test, essay;

3) control with the help of technical means and information systems: computer
testing programs, exam testing;

4) innovative assessment tools: business (role-playing) game, debate,
discussion, project method, incident method, method of successive situations, etc.

Cul2106 Culturology — 3 credits

Prerequisites: MHK1101 Modern history of Kazakhstan

Postrequisites: no.

As a result of studying the discipline, the student is able to:

- describe the morphology and anatomy of culture as a system of parameters
and forms in contexts: nature, man, society;

- explain the origin and essence of signs, values, archetypes, symbols as a
system of cultural code through correlation with the type of material culture, a
certain way of being;

- streamline information about the cultural heritage of the inhabitants of
Kazakhstan and determine the channels of their influence on the development of the
culture of the Kazakh people;

- to classify the cultural capital of the Turks, to streamline the forms and
channels of cultural interaction with the peoples of Western Europe, the Middle East,
to identify their contribution to the intellectual and cultural history of humanity and
the Kazakh people;

- reasonably and reasonably provide information about the various stages of
development of Kazakh culture as a factor in the preservation of cultural heritage
and the Kazakh language, including modern state programs for its development and
modernization;

- give an objective assessment of the national cultural heritage from the
standpoint of maintaining the status of the Kazakh culture, the Kazakh language and
their role in shaping the cultural and national identity;

- assess the state of modern Kazakh culture, identify and substantiate the
prospects for its development and the direction of modernization; to build programs
of professional activities with regard to cultural specificities;

- to objectively evaluate the cultural policy of Kazakhstan and, on its basis,
build inter-ethnic and intercultural communications taking into account cultural
specifics, enter into a discussion on cultural issues, and reasonably defend one’s
opinion.

Studying topics:

1. The morphology of culture. The concept and essence of culture.

2. Semiotics culture.

3. The language of culture.

4. Anatomy of culture.

5. Space and forms of culture.

6. Cultural heritage of the inhabitants of Kazakhstan.



7. Culture of nomads of Kazakhstan.

8. Cultural heritage of the Turks of Kazakhstan.

9. Medieval culture of Central Asia.

10. Cultural heritage of the Kazakh people.

11. The formation of the Kazakh culture.

12. Kazakh culture at the turn of the XVIII - the end of the nineteenth
centuries.

13. Kazakh culture of the twentieth century.

14. Kazakh culture in the context of modern world processes.

15. Cultural policy of Kazakhstan.

Psy2107 Psychology — 2 credits

Prerequisites: Soc2106 Sociology

Postrequisites: no

As a result of studying the discipline, the student is able to:

- understand the role and place of psychological knowledge in the system of
human sciences;

- describe the concepts of personality and interpersonal communication in the
context of the formation and modernization of the national consciousness;

- analyze the value-semantic structure of the individual and highlight the main
priorities for the purpose of self-determination and personal growth in the
framework of the modernization of consciousness;

- use psychological knowledge for career planning and building a professional
path;

- assess their own psychological qualities, resources and capabilities;

- justify the value and place of interpersonal communication as a factor in the
development of a harmonious personality;

- develop your own strategies for effective interpersonal communication, use
the skills of stress management and time management, self-presentation skills to
improve personal and professional effectiveness;

- apply different strategies for resolving conflict situations in personal and
professional interaction.

Studying topics:

. Psychology of personality and its role in the system of human sciences.
. Motivational-need sphere of personality.

. Emotions and emotional intelligence.

. Volitional processes and the psychology of self-regulation.

. Temperament and character.

. Values, interests, norms as the spiritual basis of personality.

. Psychology of the meaning of life and professional self-determination.
. Psychology of career growth.

. Psychology of communication.

10. Perceptual side of communication.

11. Interactive side of communication.
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12. The communicative side of communication.

13. The concept and structure of the socio-psychological conflict.
14. Models of individual behavior in conflict.

15. Techniques and techniques for effective communication.

Ecological Module — 4 credits

As a result of studying the module, student able to:

- know the basic ideas and concepts of ecology and sustainable development;

- distinguish between the basic principles and rules for the safety of human
life;

- analyze environmental processes and the formulation of specific tasks and
priorities in environmental protection activities;

- analyze the patterns of development of the biosphere and the conditions for
maintaining ecological balance and ensuring the environmental safety of the
environment;

- use the obtained ecological knowledge, ecological cultures and upbringing
for solving specific tasks;

- know about modern theories and practice of ensuring life safety in
emergency situations of natural, man-made and social origin, about risk theory and
factors causing emergency situations of natural, man-made and social origin, about
predicting emergency situations and their consequences, about the main ways,
means and methods of individual and collective protection in emergency situations;

- organize rescue operations in emergency situations of various kinds;

- distinguish between legislative and legal frameworks in the field of safety
and environmental protection.

Methods for evaluating the achieved results:

Summative assessment, criterial evalution by:

1) oral survey: colloguium, exam;

2) written work: test, essay, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: case-method, portfolio, business (role-

playing) game.
ESD2108 Ecology and sustainable development — 2 credits

Prerequisites: no.

Postrequisites: HC2213 Hydrochemistry, IRBME4229 Integrated River basin
management and Ecohydrology, PPMTRK4230 Problem of pollutions of the main
transboundary rivers of Kazakhstan.

As a result of studying the discipline, the student is able to:

- determine the basic environmental conditions;

- explain the importance of ecology in the modern world,;



- describe the general patterns of the impact of environmental factors on the
activity of living organisms; Highlight key environmental factors.
- assess the ecological state of the environment.

HLS2109 Human Life Safety — 2 credits

Prerequisites: no

Postrequisites: no

As a result of studying the discipline, the student is able to:

- demonstrate a conscious and responsible attitude to the issues of personal
safety and the safety of others;

- have fundamental knowledge and skills to recognize and evaluate dangerous,
harmful factors of the human environment;

- be able to identify ways of protection against damaging factors, measures to
eliminate negative consequences;

- distinguish between individual and collective protective equipment;

- assess the condition of the victim in various situations and provide first-aid
self-help and mutual assistance in case of danger.



BASIC DISCIPLINES (BD) - 70 credits
OBLIGATORY COMPONENT (OC) - 25 credits
Professional language Module - 4 credits

As a result of studying the module, student able to:

- apply fundamental knowledge about the system of the Kazakh language, the
structure and functioning of its units to work with texts in their specialty in order to
form a professional world outlook;

- create secondary scientific texts - annotation and abstract description, the
ability to summarize scientific information in the form of a thesis statement of the
problem.

- apply the basic rules of phonetics and grammar of the studied professionally-
oriented Kazakh (Russian, foreign) language, thematic groups of words in the
amount of material studied;

- perceive a foreign language by ear;

- own the skills of communication in a foreign language and a wide
vocabulary;

- possess the skills of reading and analyzing the material read.

- use the most common speech formulas for standard communication
situations;

- use orthoepic, spelling and stylistic norms of the Kazakh (Russian, foreign)
language.

Methods for evaluating the achieved results:

Summative assessment, criterial evalution by:

1) oral survey: colloguium, exam;

2) written work: test, essay;

3) innovative assessment tools: case-method, portfolio, business (role-
playing) game, debate, discussion.

PK(R)L2201 Professional Kazakh (Russian) Language - 2 credits

Prerequisites: K(R)L1104 Kazakh (Russian) Language.

Postrequisites: no.

As a result of studying the discipline, the student will be able to:

- know the orthoepic, orthographic, stylistic norms of the Russian / Kazakh
language;

- understand the features of professional oral scientific speech;

- determine the features of professional written scientific speech;

- justify the strategy and tactics of speech communication in the field of
professional interaction;

- be able to speak with an oral message;

- to build oral and written statements in different communicative situations;



- understand and analyze the structural and semantic organization of a
scientific text;

- perform various operations with the text: describe, summarize information;

- master the technology of interpretation and analysis of the texts of scientific
literature in the specialty.

POFL2202 Professionally-oriented Foreign Language - 2 credits

Prerequisites: FL1103 Foreign Language

Postrequisites: no.

As a result of studying the discipline, the student will be able to:

- master the functional features of oral and written professional-oriented texts;

- possess strategies of communicative behavior in situations of international
professional communication;

- understand oral (monologue, dialogical) speech within professional topics;

- participate in the discussion of topics related to the specialty;

- independently prepare and make oral reports on professional topics,
including using multimedia technologies;

- extract the necessary information from sources in a foreign language created
in different sign systems (text, table, graph, diagram, audiovisual series, etc.) in
typical situations of professional and business communication.

Module Hydrometeorological — 9 credits

As a result of studying the module, student able to:

- explain the essence of the basic processes of transformation of solar radiation
in the atmosphere, the thermal regime of the atmosphere, the phase transformations
of water in the atmosphere;

- determine climatic indicators, such as evaporation, moisture index, degree
of continentality, etc.

- have an idea of the composition and properties of the hydrosphere, its
individual components, the water resources of the planet and its individual parts, the
use of water resources by a person and the consequences of economic activity;

- navigate the hydrological information; determine the main characteristics of
river runoff and use the transition formulas from one runoff unit to another;

- calculate morphometric and hydrological characteristics of the river system
and river basins, characteristics of the river runoff and hydrological regime of the
rivers;

- understand the physical nature and regularities of hydrological processes
occurring in watercourses and water bodies;

- explain the regularities of the processes occurring in glaciers and wetlands,
their types, water balance and hydrological characteristics;

- apply skills in the computational and graphic works using modern tools and
techniques.



Methods for evaluating the achieved results:

Summative assessment, criterial evalution by:

1) oral survey: colloguium, exam;

2) written work: test, essay, control work, laboratory and settlement and
graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: project method, incident method, method of
successive situations.

GM1203 General meteorology — 3 credits

Prerequisites: no.

Postrequisites: PhESGK 1210 Physical, economic and social geography of
Kazakhstan, HR1205 Hydrology of rivers, HPh2212 Hydrophysics, WBS2214
Water balance studies, HC3207 Hydrological calculations, EWRM3219 Economics
of water resources management, GRH3223 General and river hydraulics,
WRNH3231 Water-related natural hazard, IMP4232 Introduction to mudflow
processes.

As a result of studying the discipline, the student will be able to:

- describe physical properties of atmosphere, its composition and structure;

- describe the laws of heat rotation and water cycle, structure and main
regularities of thermal balance of underlying surface;

- formulate the conditions of water vapor condensation in atmosphere and
describe the processes of fog and haze formation;

- recall the equation of water vapor transport in a turbulent atmosphere;

- demonstrate basic knowledge of atmospheric statics;

- illustrate the processes of solar radiation transformation in atmosphere;

- perform calculations and estimates of components of radiation and heat
balance, simplest radiation characteristics of atmosphere;

- assess the thermal regime of soil and water bodies;

- estimate the atmospheric thermal state;

- explain the reasons for the appearance of surface inversions and
temperature inversions in free atmosphere;

- discuss the nature of air currents in atmosphere.

Studying topics:

1. Introduction. The subject, tasks and methods in meteorology, its place
among other sciences and the connection with them. General information about the
atmosphere. Atmospheric air composition. Changes in air composition with altitude.

2. The equation of state for dry and moist air. Vertical structure of atmosphere.
Horizontal inhomogeneity of atmosphere.

3. Forces acting in atmosphere in equilibrium state. The basic equation of
atmospheric static.

4. Barometric formulas, pressure step.



5. Solar radiation. General information about radiant energy flow in
atmosphere. Basic radiation laws. Solar constant. Spectral composition of solar
radiation.

6. Solar radiation scattering in atmosphere. Attenuation of solar radiation in
atmosphere. Transmission coefficient and turbidity factor.

7. Terrestrial radiation balance. Atmospheric radiation balance and the system
of earth surface — atmosphere. Factors determining their size. The average annual
radiation balance of the Earth as a whole.

8. Thermophysical characteristics of the soil. The processes of soil heating
and cooling. Diurnal and annual range of soil surface temperature. Distribution of
temperature fluctuations into the soil. Natural cover effect on soil temperature.

9. Determination of the boundary and surface layers, their height. Vertical
temperature distribution in the surface layer. Diurnal and annual air temperature
range. Daily range of air temperature.

10. Surface inversions and temperature inversions of free atmosphere. Heat
balance equation of the earth's surface. Heat balance equation of atmosphere and the
Earth as a planet.

11. Evaporation under natural conditions. Daily and annual course of
evaporation. Methods for evaporation determination. Evaporation. Conditions of
water vapor condensation.

12. Physical conditions of formation and classification of fogs. Haze.

13. Wind at the earth's surface. Wind speed and direction. Impact of obstacles
on the wind.

14. Gradient force. Forces arising from air movement.

15. Geostrophic wind. Its variation with altitude. Gradient wind in cyclones
and anticyclones. Thermal circulation in atmosphere.

FH1204 Fundamentals of hydrology — 3 credits

Prerequisites: no.

Postprerequisites: PAESGK 1210 Physical, economic and social geography of
Kazakhstan, RBW1221 River basins of the world, HR1205 Hydrology of rivers,
Hyd2206 Hydrometry, WBS2214 Water balance studies, HP2233 Hydrological
processes, HFS3215 Hydrological field survey, HSER2233 Hydrology of the seas
and estuaries of rivers, HC3207 Hydrological calculation, HF3216 Hydrological
forecasts, HM4227 Hydrological modeling, MMGFT4232 Mathematical modeling
of the groundwater flow and transport.

As result of studying the discipline student be able to:

- understand the composition and components of the hydrosphere;

- know the general methods of hydrological research;

- apply methods and know the formula for assessing the elements of water and
heat balance of water bodies;

- characterize the hydrological regime of the components of the hydrosphere:
the World Ocean, glaciers, rivers, lakes, wetlands;



- determine the quantitative characteristics of the river system, basins, valleys
and river beds using maps and satellite images;
- understand the factors responsible for the supply and phases of the water
regime of rivers;
- navigate the hydrological information;
- determine the main characteristics of the river runoff and use the transition
formulas from one runoff unit to another;
- understand the physical processes that cause the water, heat and salt balance,
as well as dynamic phenomena and thermal conditions in the oceans, seas and lakes;
- know the types of wetlands, glaciers and types of groundwater and the
factors influencing their formation.
Studying topics:
. Hydrosphere. Science Hydrology
. Water and heat balance.
. Water Resources and water problems.
. General information about the World Ocean.
. Information on ocean dynamics
. Hydrographic network and river systems
. River basins and river valleys
. River beds and their morphometric characteristics
. Hydrological regime of rivers
10. Power sources of rivers and phases of water regime
11. Glaciers
12. Information about lakes
13. Thermal and winter regime of lakes
14. Swamps
15. Groundwater
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HR1205 Hydrology of river — 3 credits

Prerequisites: HM1208 Higher Mathematics, Phys1209 Physics, GM1203
General meteorology, FH1204 Fundamental hydrology.

Post requisites: Hyd2206 Hydrometry, WBS2214 Water-balance studies,
HFS3215 Hydrological field survey, HP2233 Hydrological processes, WRNH3231
Water-related natural hazard, HC3207 Hydrological calculation, EWRM3219
Economics of water resources management, HF3216 Hydrological forecasts,
HM4227 Hydrological modeling.

As a result of studying the discipline, the student is able to:

- to know the role of rivers in the water cycle in nature, the main classifications
in river hydrology, the main regularities of the hydrological regime of rivers, the
factors of spatial and temporal variability of their condition;

- know the principles of rational use and protection of river systems from
pollution and depletion;



- be able to independently master additional literature on the academic
discipline, use the main hydrological reference materials, and perform laboratory
tasks in the sections of hydrology;

- be able to analyze the results of assignments, fully and logically express the
mastered educational material;

- apply the knowledge gained about the hydrosphere, the composition of water
bodies, the patterns of their distribution and their characteristic hydrological
processes; skills of collecting reference hydrological information;

- apply the methods of performing the simplest hydrological calculations,
carrying out the main hydrometric works;

- analyze the collected information; develop measures for the protection of
river systems;

- organize methodically correctly and at the modern scientific and production
level and carry out the main field stationary and expeditionary studies on the study
of the hydrological regime and the influence of economic activity on it.

Studying topics:

1. The river as a water body. The role of the river in the global water cycle.
Types of rivers

2. River basin and river watershed. Physical-geographical and geological
characteristics of the river basin. Morphometric characteristics of the river basin

3. River system and its structure. Density and branching of the river network.
River and cross section of the channel. The tortuosity of the river bed. River slope.
Valley and river bed. Morphometric characteristics of the river bed

4. Types of rivers supply. Classification of rivers by types of supply
A.L. Voeikov and M.I. Lvovich. Rain, snow, glacial and underground feeding of
rivers

5. Evaporation of water in a river basin. Factors affecting evaporation.
Infiltration. Darcy's filtration law

6. Water balance of the river basin. Equation of water balance. The structure
of the water balance of the river basin

7. River runoff as a process; elements of river flow. Flow characteristics

8. Water content and water flow of the river. Natural and anthropogenic
factors of the water regime of rivers. Seasonal changes in the visible regime of the
rivers. Phases of water regime

9. Collection of materials for the essay solid precipitation: accumulation of
snow cover and its main characteristics. The technique of snow shooting

10. Thermal regime of the river. Heat flow of the rivers. Ice phenomena on
the rivers. Phases of the ice regime of the rivers

11. Classification of types of water movement. Gravity, friction, centrifugal,
Coriolis force. The distribution of flow rates in the river flow

12. The Origin of River Sediments. Slope and channel erosion. Turbidity and
sediment consumption. Suspended sediment flow and its determinants. Boarded and
their types. The impact of economic activity on the river sediment regime

13. The interaction of flow and channel as the basis of the riverbed process

14. Types of riverbed process



15. The practical significance of the rivers. The impact of economic activity
on the regime of rivers

Module Means and methods of measurement and calculation of flow
characteristics — 12 credits

As a result of studying the module, student able to:

- know the monitoring system and the organization of observations and studies
of water runoff, sediment runoff, water chemical composition, instruments and
equipment used in hydrometeorological studies;

- be able to perform field observations of the elements of the water regime;

- possess the methods of producing stationary and field hydrometric works,
processing materials and preparing them for printing in the Kazhydromet reference
literature;

- analyze the main physical processes occurring in the atmosphere, in their
close interaction with the earth's surface and near-earth space;

- apply skills and abilities in solving problems of calculating runoff
characteristics;

- use the capabilities of modern PCs in carrying out engineering calculations;

- to summarize the results of practical skills in the computational works
(including PC), graphic works, as well as analytical evaluation of the results of
calculations.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: interview, colloguium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks;

4) innovative assessment tools: project method, incident method, method of
successive situations.

Hyd2206 Hydrometry — 6 credits

Prerequisites: HM1208 Higher Mathematics, Phys1209 Physics, FH1204
Fundamentals of hydrology, GC1218 Geodesy and cartography, HR1205 Hydrology
of river.

Postrequisites: WBS2214 Water balance studies, HFS3215 Hydrological field
survey, MMSPHI3224 Modern methods of statistical processing of hydrological
information, HC3207 Hydrological calculation, EWRM3219 Economics of water
resources management, AUHC3217 Assessment of uncertainty in hydrological
calculation, HF3216 Hydrological forecasts.

As a result of studying the discipline a student:

- apply the basic principles of the modern organization of hydrometric studies;

- proficient in the organization of hydrometric observations and
measurements;



- have an idea about the device of the main instruments and equipment for
hydrometeorological research;

- be proficient in the production and preprocessing of observations of liquid
runoff and other hydrometeorological elements;

- use in practice the equipment of hydrometeorological observation points;

- possess methods of production of field hydrometric works and processing of
field materials;

- use the methods of transmitting the received information;

- possess methods of preparing information for printing and the use of
hydrometric information;

- analyze the collected information, summarize the received materials,
conduct control, transfer and storage of field materials.

Studying topics:

1. The subject and main tasks of hydrometry

2. Basic principles of the modern organization of hydrometric research

3. Water levels as one of the main characteristics of water bodies.

4. The system of readings and marks on the gauge station

5. Organization of water-measuring observations. The use of automated
hydrological complexes. Processing of observations in the RIVER-MODE system.

6. The essence and objectives of the survey works. Methods and instruments
for measuring depths. Modern echo sounders and profilographs

7. Processing of materials of survey works using PC and spreadsheets
Microsoft EXCEL

8. Measurement of water flow rate. General information about the movement
of water in the channel flows. World practice. Hydrometric turntables. Profilographs

9. Measurement of the rate of flow of water in laboratory and extreme
conditions.

10. Goals and objectives of determining the water runoff

11. Measurement of water discharges by modern devices - acoustic profilers,
runoff rate meters.

12. General information about solid waste. Devices for sampling water with
suspended sediment

13. Instruments for the accounting of bottom sediments

14. The study of the chemical composition of water. Selection of observation
points, equipment, instruments, field chemical laboratory

15. The procedure and timing of sampling for chemical analysis

16. The main tasks of hydrometry. Its connection with related disciplines. The
basic principles of the modern organization of hydrometric studies..

17. Measurement of water discharge. Water discharge model. Methods for
determining the water discharge.

18. The scope of work in the measurement of water discharges with flow
meter and profilograph. Calculate measured water discharges.

19. Estimated method for determining water discharge. Determination of
water discharge by the area of the living section of the flow and the average flow
rate calculated by the Shezi formula.



20. Measurement of water discharge in small rivers.

21. The relationship between water discharge and levels and calculations of
average daily water discharge.

22. Calculation of water discharge at unsteady movement of water at variable
backwater, during deformation of the channel.

23. Distribution of sediment in the living section.

24. The choice of location, measurement of suspended sediment discharges.

25. Processing the measured costs of suspended sediment. Calculation of
suspended sediment flow.

26. Observations of the chemical composition of water in the field and in the
laboratory.

27. Prospects for the integrated automation of the Hydrometeorological
Service. RIVER-MODE system.

28. Application of aviation and space monitoring methods

29. Background environmental monitoring. The concept of the State Water
Accounting and Water Cadastre.

30. The main characteristics of measurements and systems for ensuring their
unity. Organization of work on the metrological substantiation of hydrological
observations.

HC3207 Hydrological calculations — 6 credits

Prerequisites: HM1208 Mathematics, Phys1209 Physics, GM1203 General
meteorology, FH1204 Fundamental hydrology, HR2207 Hydrology of river,
Hyd2206 Hydrometry, HP2233 Hydrological processes.

Postprerequisites: MMSPHI3224 Modern methods of statistical processing of
hydrological information, AUHC3217 Assessment of uncertainty in hydrological
calculation, AAIWR4220 Assessment of anthropogenic impacts on water runoff,
HF3216 Hydrological forecasts, MHPGIS4227 Modeling of hydrological processes
in GIS.

As result of studying the discipline student be able to:

- describe the natural patterns and processes of formation of river runoff;

- understand the basic principles of the methods of hydrological calculations;

- to possess methods of mathematical statistics in solving settlement problems;

- apply known algorithms for calculating stock characteristics with
representative rows of annual, minimum and maximum runoff;

- perform calculations of stock characteristics and analyze the results in case
of insufficiency and lack of data;

- have an idea of the main ways to assess the intra-annual indicators of runoff;

- own the method of arranging the flow of the seasons for water management
calculations;

- apply skills in the production of computational and graphic works with the
help of modern means and methods;

- understand the theoretical basis for estimating the maximum flow in the
absence of data;



- apply the formula for calculating the maximum and solid runoff for specific
water management tasks;

- evaluate results and recommendations for solving various water
management tasks.

Studying topics:

1. Course content, objectives and stages of development of the discipline.
Physical and geographical factors of river runoff.

2. Genetic analysis of hydrological information. Probabilistic-statistical
methods for analyzing hydrological characteristics.

3. Correlation and regression analysis. Graphic processing of hydrological
data

4. Factors of annual river runoff formation. Calculation of the norm of river
runoff with a sufficient period of hydrological observations. Evaluation of the
representativeness of a number of observations. Cyclical runoff fluctuations.

5. Statistical analysis of the structure of runoff series. The calculation of the
norm of runoff and the assessment of its accuracy with a sufficient observation
period.

6. Calculation of the annual river runoff in case of insufficient data.
Determination of the annual runoff in the absence of hydrological data.
Determination of water discharges estimated probability.

7. Determination of parameters of the security curve of annual runoff in case
of insufficiency and lack of data

8. The purpose and objectives of the annual distribution of the runoff. The
influence of factors and economic activity on the seasonal distribution of runoff.

9. Calculation of the intra-annual distribution of runoff in the presence of
hydrological data.

10. Determination of the intra-annual distribution of runoff in case of
insufficiency and lack of hydrological data. Calculation of daily runoff distribution.

11. Calculation of the daily distribution of runoff. Coefficient of natural runoff
regulation

12. Minimum runoff. The values of the minimum runoff in the economic of
human activities

13. The main provisions of the calculation of the minimum runoff in the
presence and lack of hydrological data

14. The calculation of the minimum runoff in the absence of observation
materials

15. The calculation of the minimum runoff in terms of economic activity.
Freezing and drying of rivers

16. Basic concepts and characteristics. The value of the maximum water
discharges for construction design. Catastrophic floods.

17. Determination of parameters of probability curves of maximum runoff in
the presence of a long period of observations. Accounting for outstanding maximum
water discharges. Warranty amendment.

18. Bringing the parameters of the probability curves of maximum water
runoff over a long period. Accounting for the impact of economic activity.



19. Calculation of the maximum runoff in the absence of hydrological
observations. Maximum runoff scheme. Genetic formula of runoff.

20. Reduction of the maximum modules of the flood discharge (flood).

21. The maximum runoff of floods. Conditions for the formation of runoff
floods.

22. Calculation of maximum water discharges in the absence of hydrological
data.

23. Maximum runoff of rain floods. Estimated characteristics of floods.

24. Calculation of rainfall

25. Formulas for calculating the maximum flow of floods.

26. Methods for constructing hydrographs of flood and floods.

27. Mathematical modeling of the flow hydrograph.

28. Calculation of the highest river water levels in the presence, insufficiency
and absence of data. Calculation of the highest levels of lakes.

29. Factors determining sediment discharge. Distribution of river turbidity
over the territory.

30. Calculation of suspended sediment runoff. Calculation of runoff sediment
load.

ELECTIVE COMPONENTS - 45 CREDITS
STEM-module — 6 credits

As a result of studying the module, a student is able to:

- reproduce the basic definitions, theorems and rules of higher mathematics,
have an idea of their practical application for solving mathematical and natural-
applied problems, describe the most important methods of mathematical research;

- use mathematical theorems, rules and methods of research in the study of
atmospheric processes;

- to classify the basic concepts and methods of linear algebra, analytical
geometry, differential calculus of a function of one and several independent
variables, integral calculus of a function of one and several independent variables;

- use the fundamental laws, theories of classical and modern physics, as well
as the methods of physical research in their professional activities, solve typical
problems of the discipline from various fields of physics;

- have skills in modeling physical situations using a computer;

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test;

3) control with the help of technical means and information systems: computer
testing programs, exam testing, training tasks for specialized programs;

4) innovative assessment tools: the method of projects, the methodology of
successive situations.



HM1208 Higher mathematics — 3 credits

Prerequisites: no.

Postrequisites: HR1205 Hydrology of river, GC1211 Geodesy and
Cartography, Hyd2206 Hydrometry, HC3207 Hydrological calculations, HF3216
Hydrological forecasts, HPh2212 Hydrophysics, HFS3215 Hydrological field
survey, AUHC3217 Assessment of uncertainty in hydrological calculation,
HELR2218 Hydraulic engineering and land reclamation, MMGFT4232
Mathematical modeling of the groundwater flow and transport.

As a result of studying the discipline, the student will be able to:

- achieve good understanding of basic concepts and to be able to apply these
concepts to a variety of mathematical situations;

- know the basic fundamental concepts of Higher mathematics: the basic
definitions, theorems, rules, methods and formulas of linear algebra, analytic
geometry and vector algebra, the theory of limits and foundations of calculus,
Integral theory, function of several variables, differential equations;

- state and prove basic theorems related to the concepts above; analyze the
application of the theory in different situations, compare and contrast the obtained
results;

- provide written explanations of the ideas behind key concepts from the
COUrSE;

- clearly present and explain solutions to problems in both written and verbal
form;

- apply mathematical reasoning and mathematical analysis to solve
theoretical and applied problems;

- have the skills of working with the special literature.

Studying topics:

1. Matrices. Elementary Matrix Operations. Determinants of the 2nd and
3rd-order properties

2. Rank of a matrix. Elementary Transformations. The inverse matrix.
Computation of the inverse matrix

3. The system of linear equations. Cramer's rule. Method of Gauss-Jordan.
Matrix method for solving systems of equations

4. Vector and basic concepts. Linear operations with vectors. The Linear
dependence of vectors. Basis. Coordinates of vector in a basis

5. The analytical geometry's simplest tasks. The equation of a curve on a
plane. Different equations of a line. The angle between two lines. Conditions
parallelism and perpendicularity of two lines. The distance from the point to the line.

6. The concept of function and classification functions. Limit of function.
Infinitely small and the theorem about them. 1st and 2nd remarkable limits

7. The definition of continuity at a point. Properties of continuous functions.
Basic theorems on continuous functions

8. Derivative of a function at a point. Derivative of composite and inverse
functions, rules of differentiation.



9. Application of the differential in the approximate calculations.
L'Hospital's rule. A necessary and sufficient condition for the extremum of the
function. Convexity, concavity of the curve.

10. Definition and properties of indefinite integrals. Table of integrals.
Methods of integration: the method of substitution and integration by parts

11. The definite integral as the limit of sum. Properties of the definite integral.
The Newton-Leibniz formula. Methods of integration.

12. Function of several variables. Domain. Level curves. Partial derivatives.
Total differential.

13. Extremum of a function of two variables. Necessary and sufficient
conditions for an extremum.

14. Problems leading to differential equations. Basic definitions. Initial
condition. Differential Equations of the 1-st order. Elements of qualitative analysis
of differential equations of the 1-st order. Equations with separated variables.

15. Differential Equations of the 2-nd order. Equation of the 2-nd order
equation admitting a reduction of order. Homogeneous linear equations of 2-nd
order, definitions and general properties.

Phys1209 Physics —3 credits

Prerequisite: no

Postrequisite: HR1205 Hydrology of rivers, Hyd2206 Hydrometry, HC3207
Hydrological calculation, HPh2212 Hydrophysics, GRH3223 General and river
hydraulics.

As a result of learning the discipline, the student is able:

- to demonstrate the ability to use the fundamental laws, theories of classical
and modern physics, as well as methods of physical research as the basis of the
system of professional activity;

- to summarize the skills and abilities to solve typical tasks of the discipline
from various fields of physics as the basis for the ability to solve professional
problems;

- to make decisions to choose methods of the decision, both in an analytical
form, and with use of computer technologies.

- to use acquired knowledge and skills to solve practical problems of everyday
life, to ensure the safety of their own lives, environmental management and
environmental protection.

- independently to conduct experimental physical studies, process the results
and to evaluate the orders of physical quantities

Studying topics:

1. Elements of kinematics, Dynamics of a material point and a system of
points, Non-inertial reference systems

2. Work and energy. Solid motion

3. The movement of liquids and gases. Mechanical vibrations and waves

4. Molecular-Kinetic Theory, Statistical and Thermodynamic Methods for
Studying Molecular Systems



5. The first and second law of thermodynamics

6. Electric field. Conductors and dielectrics in an electric field

7. Constant electric current. Power and current density. Emf. Electric current
in gases. Types of discharges in gases in the atmosphere. Aurora Borealis

8. A magnetic field. Ampere's law. The law of Bio-Savara-Laplace. Faraday
law of electromagnetic induction.

9. Magnetism of matter, Earth's magnetic field, mechanism of its occurrence,
Alternating current

10. Electric oscillations, Electromagnetic field, Basic principles of
Maxwell's theory

11. The interaction of light with matter, Wave and quantum ideas about the
nature of light. Huygens principle

12. Interference and diffraction of light. Coherence waves. Diffraction
pattern, grating. Polarization of light

13. Photons and their properties. The structure of the atom. Physics of the
atomic nucleus and elementary particles

14. Solid State Physics. The crystalline structure of solids. Amorphous
bodies

15.  The structure and development of the universe. Our star system is the
galaxy. Other galaxies. Infinity of the universe

Module Physical-geographic aspects in hydrology — 4 credits

As a result of studying the module, a student is able to:

- unmistakably navigate in the geographical nomenclature of the country,
identify the types of structures of the high-altitude zone landscapes;

- analyze the influence of physical-geographical factors on the formation of
landscapes;

- to compile the physical-geographical characteristics of the area according to
literary and cartographic materials and give a comparative analysis of the nature of
different areas.

- to make mathematical calculations in geography, to build complex physical
and geographical profiles;

- be able to solve various graphical and analytical tasks on the plan and map;

- perform geodetic measurements and using basic and accurate instruments
for geodetic measurements, process the results of geodetic measurements and
topographical surveys with the further construction of topographical plans and
terrain profiles;

- possess techniques and methods for processing geodetic information for the
purpose of organizing observations at the hydrological station;

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: interview, colloguium, exam;

2) written work: test, laboratory and settlement and graphic work;



3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative evaluation tools: portfolio, business (role) game, discussion.

PhESGK 1210 Physical, economic and social geography of Kazakhstan - 2
credits

Prerequisites: GM1203 General meteorology, FH1204 Fundamentals of
hydrology.

Postrequisites: HLR2222 Hydrology of lakes and reservoirs.

As a result of studying the discipline, the student will be able to:

- work with cartographic materials, electronic resources, giving information
about the natural features of the territory;

- methodically correctly develop and justify the schemes of physical and
geographical zoning;

- identify the natural resource potential of the territory and the possibilities for
its economic development;

- to understand, present and analyze economic and geographical information,
use theoretical knowledge in practice;

- to conduct an economic assessment of natural resources.

Studying topics:

1. General information about the country. Geographical position. Territory
and boundaries.

2. Geological history and paleogeography. Geological structure. Main
features of orography and organization of a surface. Modern processes of terrain
formation.

3. Climate conditions. The analysis of major climate factors. The
characteristic of basic meteorological elements by seasons of year.

4. Surface water and their resources. Features of hydrography.

5. Soil and vegetable cover, natural zones of Kazakhstan. Landscape
Altitudinal Zonality. Physiographic division into districts.

6. Environmental problem and conservation. Zones of ecological disasters.
Reserves and national parks

7. A role of physical geography at the present stage of interaction of the
nature and society.

8. General information about the Republic of Kazakhstan. Brief
characteristic of economy and geography of the population of the Republic of
Kazakhstan.

9. Development of the extracting industries of Kazakhstan. Geography of
ferrous metallurgy of Kazakhstan. Geography of non-ferrous metallurgy of
Kazakhstan

10. Geography of the oil and gas industry. Geography of the chemical industry

11. Geography of mechanical engineering of the Republic of Kazakhstan

12. Geography of light and food industry.



13. Geography of agricultural industry of the Republic of Kazakhstan
14. Geography of transport of the Republic of Kazakhstan.
15. Foreign economic activity of Kazakhstan

GC1211 Geodesy and cartography - 2 credits

Prerequisites: HM1209 Higher Mathematics, FH1204 Fundamentals of
hydrology.

Postrequisites: Hyd2206 Hydrometry, HELR2218 Hydraulic engineering and
land reclamation, GARBM2233 Geomorphological approach to river basin
management, HFS3215 Hydrological field survey, EWRM3219 Economics of water
resources management.

As a result of studying the discipline, the student is able to:

- understand the specifics of scientific knowledge and research methodology
in the framework of the course of geodesy and cartography;

- apply scientific knowledge and knowledge of the research methodology in
the practice of analyzing geodesic and cartographic materials in the context of
modern scientific paradigms; to form the ability to critically analyze, evaluate and
synthesize new ideas in the context of modern paradigms of cartography and
geodesy.

- perform your own research and present them in the form of a specific project
(maps, plans);

- analyze and apply the results of cartographic works;

Studying topics:

1. The subject of geodesy, its content and objectives. Connection of geodesy
with other sciences.

2. Coordinate systems on the Earth's surface. Geographic, rectangular, polar
coordinate system. Forward and reverse geodetic tasks.

3. Orientation. Orientation angles. Deflection. Methods for determining the
declination of the magnetic needle. Magnetic true azimuth. Rumba The relationship
between azimuths and points.

4. Nomenclature of topographic maps. Graphic of sheets of topographic maps
of various scales.

5. Conventional signs of topographic maps (point, out-of-scale, linear and
contour, scale).

6. Relief and methods of its image on the maps. The height of the cross section
of the relief. Horizontals. Pledging. Slope steepness. Absolute Exceptions. Profile.

7. Angle measurements. Measurement of the horizontal angle. Methods for
measuring horizontal angles. Accuracy of angular measurements.

8. Theodolite survey. Stages and methods of theodolite survey.

9. Measurement of distances between points of terrain. Types of linear
measurements; measuring instruments for direct measurement of line lengths.
Accuracy.

10. Leveling. Types of leveling. Instruments. Classification levels. Geometric
leveling.



11. Leveling the track. Leveling control methods. Allowable residuals.
Calculating binder and intermediate marks.

12. Planned reference geodetic networks. The essence of the triangulation
method, the method of polygonometry. Trilateration method.

13. State reference high-altitude network. Types of leveling. Classification,
accuracy of determining the heights of different levels of leveling.

14. Tacheometric survey. Instruments for the production of tachleshmetrical
survey.

15. Safety measures during topographic and geodetic works.

Module Physical-chemical aspects in hydrology - 6 credits

As a result of studying the module, a student is able to:

- demonstrate deep knowledge of all sections of hydrochemistry;

- to evaluate the methods of research of chemical processes and phenomena
at the empirical and theoretical level,

- apply the methods of studying the chemical composition of natural waters,
carry out a physicochemical analysis of water; classify the data obtained on the basis
of regulatory requirements to understand the physical nature of hydrological
phenomena and processes;

- be able to apply fundamental physical laws and mathematical methods in the
analysis of natural processes in water bodies and their interaction with the
environment;

- rightly choose the research methods and methods for calculating the
hydrophysical characteristics;

- evaluate research methods and methods of calculation and their validity and
reliability.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloguium, exam;

2) written work: test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: case-method, portfolio, business (role-

playing) game.
HPh2212 Hydrophysics — 3 credits

Prerequisites: GM1203 General meteorology, HM1208 Higher mathematics,
Phys1209 Physics.

Postrequisites: HLR2222 Hydrology of lakes and reservoir, HP2233
Hydrological processes, HSER2233 Hydrology of the seas and estuaries of rivers,
HPCS3228 Hydrodynamic processes of the Caspian Sea.

As a result of studying the discipline, the student is able to:



- apply the knowledge gained about hydrophysical laws, substantiate the
conclusions of hydrophysical laws, interpret the results obtained:;

- demonstrate an understanding of the general structure of the science of
hydrophysics and the links between its elements, explain the essence of the laws of
hydrophysics;

- use the laws of hydrophysical processes in the context of the basic
knowledge of the specialty, interpret its content;

- analyze learning tasks and be able to solve them;

- to argue the correctness of the choice of a particular hydrophysical method
for solving the problem;

- use hydrophysical methods of calculation and analysis in individual or group
teaching and research activities;

- summarize, interpret and evaluate the learning outcomes in the context of
the discipline;

- apply the studied materials in hydrophysical calculations;

Studying topics:

1.  The role of physics in the study of hydrological phenomena and in
hydrological calculations. Brief history of hydrophysics development.

2 Features of the molecular structure of water.

3 Physical properties of ice.

4, Physical properties of snow.

5. Stirring water in water reservoirs.

6 Waves.

7 Heat exchange in an agueous medium.

8 Annual thermal cycle of reservoirs.

9. Equation of heat balance.

10. Evaporation.

11. Calculation of evaporation. Factors affecting evaporation.
12.  Ice-thermal processes

13.  The initial thickness of ice.

14.  Melting of the ice cover.

15.  Destruction of the ice cover

HC2213 Hydrochemistry — 2 credits

Prerequisites: ESD2108 Ecology and sustainable development.

Postrequisites: HP2233 Hydrological processes, AAIWR4220 Assessment of
anthropogenic impacts on water runoff, WASSWT4230 Water abstraction supply,
sanitation and wastewater treatment, PPMTRK4230 Problem of pollutions of the
main transboundary rivers of Kazakhstan.

As a result of studying the discipline, the student will be able to:

- demonstrate knowledge of basic chemical phenomena and processes
occurring in the hydrosphere.

- describe the chemical composition of natural waters, the patterns of its
variability in time and space.



- interpret the properties and interaction of chemical elements and their
compounds on the basis of the periodic law and the structure of the electron shells
of atoms and solve quantitative problems corresponding to these transformations.

- classify the processes of formation of natural waters and the features of
their chemical composition.

- interpret information on the chemical composition of natural waters and use
it to assess the processes occurring in the hydrosphere.

- apply information about analysis methods in hydrochemistry, theories of
strong electrolytes, salt formation, self-cleaning, etc.

- professionally draw up and present research results.

- analyze the laws of chemical kinetics, elements of thermodynamics, theory
of solutions and redox processes.

Studying topics:

1. Introductory terms and concepts. Definition of science "hydrochemistry”,
goals and objectives of the course. Hydrochemistry as a science, its subject, tasks
and connection with other sciences.

2. The main laws. Structure of atom. Quantum numbers. Shape and
orientation of orbitals. The Periodic law.

3. Chemical bond, structure of molecules, characteristics of interacting atoms.

4. The rate of chemical reactions in the hydrosphere. Factors affecting the rate
of chemical reactions. Chemical equilibrium.

5. Redox processes occurring in natural waters. Redox potential, its
measurement and calculation.

6. Water and its properties.

7. Formation of the chemical composition of natural waters.

8. Chemical processes in natural waters. Water as a solvent, dissolution
processes and their energetics.

9. Properties of water as a solvent, dissociation of water. lonic product of
water and hydrogen index.

10. The most important properties of aqueous solutions.

11. Diluted solutions.

12. Hydrolysis and its role in natural waters. The concept of buffer and buffer
solutions.

13. Impact of external conditions on the composition and properties of water.

14. Assessment of surface water pollution. Monitoring of the state of water
bodies.

15. Behavior of radionuclides in natural waters.

Module Applied Aspects in Hydrology— 6 credits

As a result of studying the module, a student is able to:

- organize exploration work on rivers, lakes, reservoirs at different stages of
designing objects for various purposes;

- collect, process, synthesize and analyze data on water bodies necessary for
their comprehensive characterization, including environmental,



- prepare, collect and submit the necessary information for the hydrological
study of projects of hydraulic structures and measures for the use and protection of
water bodies, for the environmental assessment of projects;

- have an idea of the principles of conducting an environmental impact
assessment of projects.

- apply knowledge in solving problems of calculating stock characteristics;

- possess the main methods for calculating river flow and be able to apply
them in the presence of reliable observation materials and in their absence

- to acquire practical skills in the production of computational work, graphic
work, as well as analytical evaluation of the results of calculations;

- perform calculations of stock characteristics and analyze the results in case
of insufficiency and absence of data.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: interview, colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: case-method, portfolio, business (role-
playing) game, project method.

WBS2214 Water balance studies - 3 credits

Prerequisites: GM1203 General meteorology, FH1204 Fundamentals of
hydrology, HR1205 Hydrology of rivers, Hyd2206 Hydrometry, HLR2222
Hydrography of lakes and reservoirs.

Postrequisites: EWRM3219 Economics of water resources management,
IRBME4229 Integrated River basin management and Ecohydrology, RSGEC3231
River system and global environmental change, ECCWM4232 Effects of climate
change on watershed management, MMGFT4232 Mathematical modeling of the
groundwater flow and transport.

As a result of studying the discipline, the student is able to:

- master the methods and methodology of water-balance research;

- have an idea of the basic regularities of formation of various elements of the
water balance: precipitation, runoff, total evaporation, etc .;

- apply the methods of calculation of individual elements of the water balance
and make up the water balance equations for various water bodies and territories;

- use basic hydrological reference materials;

- possess the skills of processing field materials, be able to analyze the results
of water-balance research;

- apply in practice the methods of calculation of individual elements of the
water balance and constitute the water balance equations for various water bodies
and territories;



- analyze the hydrological processes and phenomena on rivers and in their
basins;

- assess the impact of economic activity on the components of the water
balance;

- carry out calculations of both individual elements of the water balance and
the water balance of various water bodies, territories, and organize water-balance
observations.

Studying topics:

1. The studies of the water balance of surface waters and its connection with
other sciences

2. Scientific and applied value of water-balance researches. Stages of
development, current state and prospects for the development of water-balance
research in Kazakhstan

3. General equation of water balance. The equation of water balance of
various water bodies

4. Atmospheric precipitation. Methods of measurement and calculation of
precipitation. Random and systematic errors in the measurement of precipitation.
Selection of reference instruments and methods for measuring precipitation.
Correction of measured precipitation.

5. Methods of observing snow cover. Production of snow surveys in the field
in the forest. Processing and analysis of the results of observations. Remote methods
for the study of snow cover. Observations on the depth of freezing and thawing of
soils.

6. River runoff. Experimental study of runoff. Runoff under channel

7. Methods of measuring and calculating moisture reserves in soil and
priming. Methods and instruments for measuring humidity, calculating moisture
reserves in soils. Study of the groundwater regime as applied to the calculation of
the water balance of water bodies.

8. Total evaporation, general provisions and history of research

9. Methods of experimental research of evaporation of land (water balance
of a land area, water balance of an isolated soil monolith)

10. Methods based on determining the flow of water vapor in the atmosphere.
Calculation methods for the determination of evaporation, based on the coupling
equations with meteorological elements. Semi-empirical methods

11. Calculation of evaporation from a specific underlying surface. Methods
for determining evaporation from forests and swamps

12. Principles and methods of statistical estimation of errors in water balance
measurements. Assessment of accuracy of water balance calculations

13. Changes in moisture reserves of a river catchment

14. Regional water balances. Water balance and water resources of the CIS

15. World water balance and water resources of the Earth

HFS3215 Hydrological field survey - 3 credits



Prerequisites: HM1208 Higher Mathematics, FH1204 Fundamentals of
hydrology, HR1205 Hydrology of rivers, GC1211 Geodesy and cartography,
Hyd2206 Hydrometry, HELR2218 Hydraulic engineering and land reclamation.

Postrequisites: EWRM3219 Economics of water resources management,
AAIWR4220 Assessment of anthropogenic impacts on water runoff,
WASSWT4230 Water abstraction supply, sanitation and wastewater treatment,
HSER2233 Introduction to mudflow processes, GARBM4230 Geomorphological
approach to river basin management.

As a result of studying the discipline, the student is able to:

- possess the principles of organizing and conducting survey work on water
bodies;

- apply in practice the methods of processing and analysis of the obtained
survey materials;

- show the features of surveys for the integrated use of water bodies and for
objects of various purposes;

- formulate the requirements for design, construction and operating
organizations of water bodies and facilities;

- interpret environmental issues in the design of hydraulic structures;

- have an idea of what information about the ecological status of water bodies
is required for the project and its environmental impact assessment;

- systematize the design stages and describe the peculiarities of survey work
at each stage;

- describe the main safety requirements in the production of survey work;

- formulate methods of collecting and submitting the necessary information
for the hydrological study of projects of hydraulic structures and measures for the
use and protection of water bodies, for the environmental impact assessment of
projects.

Studying topics:

1. Tasks of water technical surveys. Connection survey with the design and
construction.

2. Organization and basic survey documents.

3. The composition of work for the integrated use of water bodies. Topo-
geodetic work.

4. Gauging work on the rivers.

5. Exploration of the rivers.

6. Morphometric works on the rivers.

7. Morphometric works on the rivers (determination of the type of the channel
process and assessment of channel deformations).

8. Hydrometric works on the rivers. The applying of aerometods. Hydrometric
works at WTS.

9. Survey and study of lakes and reservoirs.

10. Research of glaciers. Research of Swamps.

11. Meteorological works. Geological works.

12. Surveys for bridges. Bridge transitions.

13. Surveys for shipping. Surveys for water reclamation.



14. Surveys for crossings of electro power lines and pipelines across rivers.
15. Environmental issues in surveys and design. Safety elements in surveys
on water bodies.

Module Calculating and practical aspects in hydrology — 9 credits

As a result of studying the module, a student is able to:

- collect and process the necessary baseline data for making forecasts;

- decipher the hydrological telegrams;

- develop methods for forecasting a particular hydrological regime in relation
to a specific water body;

- assess the quality of the methodology and predictability

- to perform calculations of a given channel process in order to predict the
expected deformations and taking into account the interaction of engineering
structures;

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloguium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: case-method, portfolio, business (role-

playing) game.
HF3216 Hydrological forecasts - 6 credits

Prerequisites: HM1208 Higher mathematics, FH1204 Fundamentals of
hydrology, HR1205 Hydrology of rivers, Hyd2206 Hydrometry, HP2233
Hydrological processes, HC3207 Hydrological calculations, MMSPHI3224 Modern
methods of statistical processing of hydrological information, AUHC3217
Assessment of uncertainty in hydrological calculation.

Postrequisites: MHPGIS4227 Modeling of hydrological processes in GIS,
HM4227 Hydrological modeling, HSWC4229 Hydrological services for the water
consumers.

As a result of studying the discipline, the student is able to:

- know the composition and content of hydrological information;

- collect and process the necessary baseline data for making forecasts;

- use methods for assessing the quality of hydrological forecasting techniques;

- apply the methods of short-term forecasts of ice phenomena on rivers, lakes
and reservoirs.

- evaluate the quality of the methodology and predictability.

- understand the methodological basis of forecasting the flow of mountain
rivers;



- demonstrate modern knowledge of the conditions of formations of the spring
runoff of lowland rivers of Kazakhstan;

- analyze the influence of soil conditions on the formation of spring runoff;

- know the general view of the dependence of the flood flow on the
determining factors;

- assess the quality of long-term forecasts;

- to determine the features of the method of forecasting ice phenomena of the
rivers of Kazakhstan;

- to develop methods for long-term forecast of a hydrological phenomenon in
relation to a specific water body.

Studying topics:

1. General information on hydrological forecasts

2. Hydrological information

3. Assessment of the quality of the methodology and the accuracy of
hydrological forecasts

4. Accepted methods for assessing the quality of forecasting techniques

5. Forms and methods of expressing forecasts.

6. Short-term projections of water discharge and water levels according to the
method of respective levels

7. Forecast of water discharge, taking into account the transformation of the
flood.

8. Forecast of the water runoff according to the linear trend method.

9. Physical basis of rainfall forecast. Determination of runoff losses.

10. Short-term forecast of rain runoff.

11. Short-term forecasts of ice occurrence on rivers, lakes and reservoirs.
Method L.G. Shulyakovsky. Physical-statistical empirical dependencies.

12. Short-term forecast of the beginning of freeze-up on rivers, lakes and
reservoirs.

13. Forecast of thickness of ice cover

14. Model of opening of rivers, lakes and reservoirs

15. Forecasts of the opening of rivers using physical-statistical dependencies

16. General questions of the theory of the formation of floods and flooding

17. Methodical bases of long-term forecasts for spring flood runoff.

18. Determination of losses of melt water

19. Methods of forecasting runoff for the period of high water in selected
geographical areas

20. Methodology of long-term forecasts of maximum water discharges, water
levels

21. Forecast of the beginning of the flood and the time of the occurrence of
maximum water flow

22. Forecast of the hydrograph of runoff of flat rivers during the flood period

23. Long-term forecasts of low-water run-off on lowland rivers.

24. Features of the formation and flow factors of Mountain Rivers

25. Determination of the main factors necessary for the development of
methods for forecasting the flow of Mountain Rivers



26. Determination of the characteristics of the remaining snow reserves and
the height of the seasonal snow line

27. Runoff forecasts for the vegetation season

28. Long-term forecasts of ice phenomena, based on the characteristics of
atmospheric processes.

29. Long-term forecasts of ice phenomena based on a synoptic-statistical
method

30. Improved methods for long-term forecasts of freezing and opening of
rivers.

AUHC3217 Assessment of uncertainty in hydrological calculation — 3 credits

Prerequisites: HM1208 Higher mathematics, Hyd2206 Hydrometry, HC3207
Hydrological calculations, MMSPHI13224 Modern methods of statistical processing
of hydrological information.

Postrequisites: HF3216 Hydrological forecasts, HSWC4229 Hydrological
services for the water consumers, AAIWR4220 Assessment of anthropogenic
impacts on water runoff.

As a result of studying the discipline, the student is able to:

- demonstrate an understanding of the distinction between systematic and
random errors;

- calculate the absolute and relative errors of hydrological calculations;

- assess the effectiveness of bringing the norm and coefficients of variation to
a multiyear period;

- assess the accuracy of the calculation of the norm and coefficients of
variation given by a multi-year period,;

- assess the accuracy of hydrological calculations in case of insufficiency

and the absence of observational data;

- random errors in group analysis of hydrological data;

- to determine the error of hydrological calculations in a joint analysis of a
statistically heterogeneous population;

- summarize, interpret and evaluate the results of learning in the context of
the discipline, training module, content of the midterm exam (specifically).

Studying topics:

1. Subject and objectives of the discipline. Types of errors. Features of errors
of hydrological measurements and calculations.

2. Absolute and relative errors. Random, systematic errors and misses

3. Error distribution function

4. Random and systematic random errors of selective parameters

5. Random errors of distribution quintiles. Random and systematic errors in
the evaluation of empirical security

6. Accounting for errors in the source data when estimating the election
distribution parameters. Accounting for random errors in the evaluation of
autocorrelation functions. Accounting for random errors of the initial data when
estimating linear regression parameters.



7. Construction of curves of security for non-uniform samples.

8. Estimation of errors in calculations based on generalized probability
distribution curves.

9. Calculation error in the joint analysis of statistically heterogeneous
populations.

10. Evaluation of random and systematic errors in group analysis of
hydrological characteristics.

11. Accounting for random and systematic errors in the evaluation of
distribution parameters for a group of rivers.

12. Evaluation of the effectiveness of bringing the norm and coefficients of
variation to a multiyear period.

13. Assessment of the accuracy of determining the norm and coefficient of
variation of a series reduced to a long-term period.

14. Random errors of methods for calculating runoff parameters based on
materials of short-term observations.

15. Evaluation of the accuracy of hydrological calculations in the absence of
observational data.

Module Solution of water management issues — 9 credits

As a result of studying the module, a student is able to:

- to assess the economic efficiency of the use of hydrological information;

- master the principles and methods of finding optimal economic solutions and
advise consumers on the most advantageous application of hydrometric information;

- use the knowledge gained in the hydrological study, design and operation of
hydraulic systems;

- assess the impact of hydrological constructions on the hydrological regime
of water bodies;

- to solve problems of water management and water energy calculations,
namely: to determine the hydropower resources of the watercourse, to develop water
management balances for river basins;

- carry out calculations of the regulation of the flow of reservoirs in order to
determine their main parameters, to give an economic assessment of the national
economic efficiency of water management measures;

- possess the skills of the simplest calculations: water requirements of
irrigation, industry and public utilities, counting and building the characteristics of
a reduced integral curve, calculating seasonal and long-term river flow regulation
for a constant return using integral curves,

- carry out calculations of the long-term reservoir capacity by a statistical
method and using nomograms; calculations of flood control by of reservoirs.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: interview, colloguium, exam;

2) written work: test, test, laboratory and settlement and graphic work;



3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: case method, portfolio, business (role-
playing) game, project method, incident method.

HELR2218 Hydraulic engineering and land reclamation— 3 credits

Prerequisites: HM1208 Higher mathematics, GC 1211 Geodesy and
Cartography.

Postprerequisites: HFS3215 Hydrological field survey, EWRM3219
Economics of water resources management, AAIWR4220 Assessment of
anthropogenic impacts on water runoff, WRNH3231 Water-related natural hazard.

As a result of studying the discipline, the student is able to:

- use the knowledge gained in the hydrological justification,

- classify in the design and operation of waterworks;

- assess the impact of hydraulic structures on the hydrological regime of water
objects;

- determine the purpose, types and arrangement of hydraulic structures used
in certain branches of the water economy;

- to predict the possible negative consequences from the impact of
hydroconstructions on water objects and the environment;

- analyze the structures and activities in the fight against the harmful effects
of water;

- use basic calculations for the stability of hydraulic structures,

- apply the calculation of water filtration through the body and foundation of
earth dams,

- practice calculations to determine the thickness of the flute.

Studying topics:

1. Introduction. Definitions of basic concepts.

2. Influence of hydrotechnical construction on the environment.

3. Hydrotechnical constructions, their classification according to various
characteristics.

4. Dams, their types. About filtration of water through the body and base of
the dam.

5. Concrete dams. Concrete and iron-concrete dams. Concrete lightweight
gravity dams. Buttress dams. Arched dams. Dams with low threshold.

6. Culvert in the body and outside the body of the dam.

7. Water supply facilities. Channels, their types, shape and dimensions of the
Cross section.

8. Water intakes. Types of river water intakes. Damless and dams water
intakes.

9. Use of water energy. Main schemes of water energy use.

10. Water supply of human settlements and industrial enterprises. Water
diverting.



11. Water supply schemes for industrial enterprises

12. Water melioration. Types of melioration. The study of land reclamation
on the example of the Akdala irrigation array (Kazakhstan) and the Albufera Lake
(Spain).

13. Types and methods of irrigation.

14. Inland waterways. Waterways and ways to improve navigational
conditions.

15. Hydrotechnics of fisheries

EWRM 3219 Economics of water resources management — 3 credits

Prerequisites: GM1203 General meteorology, HM1208 Mathematics,
GC1211 Geodesy and cartography, HR1205 Hydrology of rivers, Hyd2206
Hydrometry, WBS2214 Water balance studies, HELR2218 Hydraulic engineering
and land reclamation, HFS3215 Hydrological field survey.

Postrequisites: AAIWR4220 Assessment of anthropogenic impacts on water
runoff, HSWC4229 Hydrological services for the water consumers, IRBME4229
Integrated River basin management and Ecohydrology, WASSWT4230 Water
abstraction supply, sanitation and wastewater treatment, UH3231 Urban hydrology.

As result of studying the discipline student be able to:

- know the basic concepts of water economy, water complex and
comprehensive use of water;

- know the theoretical foundations of regulation river flow calculations using
the reservoirs;

- taking into account there quirements of the economic sectors to provide
them water;

- apply methods for efficient use of water resources with considering
environmental requirements,

- develop economics of water resources management balances for river
basins,

- justify the environmental consequences of using surface water;

- reconcile the requirement of various industries to water resources and water
sources;

- understand the economics features of water resources management
calculations;

- carry out calculations of the regulation flow in reservoirs with the aim of to
determining their main parameters;

give an economic assessment of effectiveness in water management activities.

Studying topics:

1. Introduction. The purpose and objectives of the course «Economics of
water resources management calculations and calculationy.

2. The concept of water economy and water management complexes.

3. Water consumption in irrigation.

4. Liman irrigation. Classification of limans irrigation.

5. Industrial water supply. Water supply of housing-municipal.



6. The concept of water management complex.

7. Reservoirs - basic elements, regime, classification.

8. The concept of economics of water management calculations.

9. The main provisions of theory in flow regulation

10. Application of integral runoff curves in water management calculations.

11. Calculations of regulation flow by integral curves on the tough schedule
of water consumption.

12. Types of calculations in regulation flow

13. Calculations of regulation flow by methods of mathematical statistics.

14. Regulation flow to variable return. Dispatch schedules.

15. Regulation flow on floods and high waters

AAIWR4220 Assessment of anthropogenic impacts on water runoff — 3 credits

Prerequisites: HC2213 Hydrochemistry, HC3207 Hydrological calculations,
HELR2218 Hydraulic engineering and land reclamation, HFS3215 Hydrological
field survey, AUHC3217 Assessment of uncertainty in hydrological calculation,
EWRM 3219 Economics of water resources management, UH3231 Urban
hydrology, PPMTRK2233 Problem of pollutions of the main transboundary rivers
of Kazakhstan.

Postrequisites: no

As result of studying the discipline student be able to:

- understand the main criteria for the quantitative assessment of changes in
river flow;

- assess the impact of factors of various economic activities on the flow;

- apply methods and principles for estimating changes in runoff caused by
anthropogenic factors for flat and mountain rivers;

- to know the current trends in the development of the hydrological regime
in connection with the economic activity of man;

- use mathematical statistics to solve computational problems;

- perform calculations of the hydrological characteristics of the runoff in
conditions of anthropogenic impact on the regime of rivers;

- synthesize information about the object of research and analyze the results
of calculations;

- to formulate recommendations for the rational use of water bodies and
assess the current state of the water resources of river basins.

Studying topics:

1. Problems of growth of water consumption. Anthropogenic runoff
transformation

2. Methods of research and assessment of the impact of anthropogenic
factors on river flow. Scientific and methodological basis for quantitative assessment
of changes in river flow.

3. Methods for assessing the impact on the flow of the entire complex of
economic factors. River basins of mountain rivers with zones of formation and use
of flow



4. Large river systems of lowland areas (based on calculations performed for
the rivers of the Volga and the Dnieper). Flat watersheds of medium rivers

5. Methods for differentiating the impact on the flow of certain types of
economic activity. Channel regulation

6. Irrigation of drylands. Agroforestry measures. Dehumidification of
swamps and wetlands. Industrial and public water supply and sewerage

7. Comprehensive assessment of the change in river runoff of mountain
rivers due to economic activity

8. Changes in the flow of the Syr-Darya and Amu Darya rivers under the
influence of economic activity. Assessment of the impact of economic activity on
the flow of large rivers of lowland areas

9. Assessment of anthropogenic impacts on the runoff of some rivers in
Kazakhstan. The problems of Zhayik and Elek

10. Change in the flow of the river lle under the influence of economic activity

11. The impact of economic activity on the annual flow of the river Tobyl.

12. Changes in the discharge of the Yesil River due to channel regulation

13. Quantitative assessment of changes in the flow of the river Nura

14. Evaluation of the influence of the Bukhtarma reservoir and the Ertis-
Karamay canal on the flow of the Ertis river

15. Water resources of the Earth. Features of water consumption in the world.
The impact of economic activity on the river flow and the water balance of the
continents

Module Global hydrology and hydrology of reservoirs - 6 credits

As a result of studying the module, a student is able to:

- to orient in the geographical location of the most significant water bodies on
World maps;

- know the hydrographic characteristics of the main water bodies of the Earth;

- show knowledge when performing hydrographic studies and analyzing the
physiographic conditions of the formation of a hydrographic network and the
hydrological regime of water bodies;

- use theoretical knowledge about the features of the hydrological regime of
water bodies, depending on the physical and geographical characteristics of the
regions of the Earth;

- carry out the main types of field and office work related to hydrological
studies of lakes and reservoirs;

- plan activities for the management, operation and protection of water
resources of lakes and reservoirs;

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;



3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

RBW1221 River basins of the world — 3 credits

Prerequisites: FH1204 Fundamentals of hydrology, PESGK 1210 Physical,
economic and social geography of Kazakhstan

Postrequisites: HLR2222 Hydrology of lakes and reservoir, HSER2233
Hydrology of the seas and estuaries of rivers, RSGEC3231 River system and global
environmental change.

As result of studying the discipline student be able to:

- to orient in the geographical location of the most significant water objects
on the maps of the World and know their basic hydrographic characteristics;

- to know the peculiarities of the formation of river runoff in various physical
and geographical regions;

- to have an idea of the main physical-geographical factors that determine the
hydrological regime of water bodies of different regions of the Earth;

- to apply theoretical knowledge about the features of the hydrological
regime of water bodies and the physical and geographical characteristics of the
regions of the Earth for a comparative analysis of natural waters;

- to have an idea of the composition and properties of the hydrosphere, its
individual components, the water resources of the planet and its individual parts;

- to understand the responsibility of human use of water resources and the
consequences of economic activity;

- to synthesize and analyze geo-hydrological information;

- to distinguish reservoirs and reservoirs according to the hydrological
regime, hydrographic characteristics and water management tasks;

- to understand the physical essence and regularities of hydrological
processes occurring in watercourses and reservoirs.

Studying topics:

1. Natural conditions for the formation of surface waters in North America.
Hydrographic characteristics and hydrological regime of rivers and reservoirs.

2. Natural conditions for the formation of surface waters in Sourth America.
Hydrographic characteristics and hydrological regime of rivers and reservoirs

3. Natural conditions for the formation of surface waters in Africa.
Hydrographic characteristics and hydrological regime of rivers and reservoirs

4. Natural conditions for the formation of surface waters in Western Europe.
Hydrographic characteristics and hydrological regime of rivers and reservoirs

5. Natural conditions of formation of surface waters of Eastern Europe.
Hydrographic characteristics and hydrological regime of rivers and reservoirs.

6. Natural conditions of formation of surface waters of Eastern Europe
(Ukraine, Belarus, Moldova, the Baltic States).



7. Natural conditions for the formation of surface waters in Eastern Europe
(countries of the former USSR and the western region of Russia). Hydrographic
characteristics and hydrological regime of rivers and reservoirs

8. Natural conditions for the formation of surface waters in Eastern Europe
(countries of the former USSR and the western region of Russia). Hydrographic
characteristics and hydrological regime of rivers and reservoirs

9. Natural conditions for the formation of surface waters in Caucasus and
European territory of Russia. Hydrographic characteristics and hydrological regime
of rivers and reservoirs

10. Natural conditions for the formation of surface waters in Asian territory
of Russia (ATR). Hydrographic characteristics and hydrological regime of rivers
and reservoirs

11. Natural conditions for the formation of surface waters in East and Central
Asia. Hydrographic characteristics and hydrological regime of rivers and reservoirs

12. Natural conditions for the formation of surface waters in South Asia.
Hydrographic characteristics and hydrological regime of rivers and reservoirs

13. Natural conditions for the formation of surface waters in South-East and
South-West Asia. Hydrographic characteristics and hydrological regime of rivers
and reservoirs

14. Natural conditions for the formation of surface waters in Central Asia.
Hydrographic characteristics and hydrological regime of rivers and reservoirs

15. Natural conditions for the formation of surface waters in Australia.
Hydrographic characteristics and hydrological regime of rivers and reservoirs

16. Natural conditions for the formation of surface waters in Western
Kazakhstan. Northern and Central Kazakhstan. Hydrographic characteristics and
hydrological regime of rivers and reservoirs

17. Natural conditions for the formation of surface waters in Eastern and
South Kazakhstan. Hydrographic characteristics and hydrological regime of rivers
and reservoirs

HLR2222 Hydrography of lakes and reservoirs — 3 credits

Prerequisites: PESGK 1210 Physical, economic and social geography of
Kazakhstan.

Postprerequisites:  WBS2214  Water-balance  studies, HPCS3228
Hydrodynamic processes of the Caspian Sea, IRBME4229 Integrated River basin
management and Ecohydrology.

As a result of studying the discipline, the student is able to:

- organize a hydrological observation network;

- to monitor the quality of the network of hydrological stations and posts;

- plan activities for the management, operation and protection of water
resources of lakes and reservoirs;

- to have an idea of the peculiarities of the hydrological regime of lakes and
reservoirs as water bodies of land,



- know the organization, methodology and main directions of hydrological
studies of lake water bodies;

- use the calculation methods: balance ratios of the input-expenditure
components of the water resources of lakes and reservoirs, their heat, sediments,
salts, biogenic elements; surges of water level,

- compare the main methods of assessing the impact of lakes and reservoirs
on the environment;

- to organize methodically correctly and at the modern scientific and
production level the main field stationary and expeditionary studies, to organize and
conduct special hydrological observations; monitor the state of the hydrosphere in
real time;

- analyze the collected information and have an idea of the use of
hydrometeorological information in various areas of economic activity of the state.

Studying topics:

1. Introduction. Course content, goals and objectives

2. Distribution of lakes and reservoirs on the territory of Kazakhstan, the CIS
and the World

3. Classification of lakes by origin. Morphometric characteristics of lakes
and reservoirs

4. Hydrometeorological network on lakes and reservoirs

5. Monitoring the water level on lakes and reservoirs

6. Thermal regime of lake similar to reservoirs. Thermal regime of reservoirs

7. Observations of water temperature on lakes and reservoirs

8. Water balance of lakes and reservoirs

9. Ice regime of lake similar to reservoirs

10. Hydrochemical features of water impound

11. Biological features of lakes and reservoirs. The main species of
hydrobionts

12. Ecosystems of lakes and reservoirs. Bio productivity. Trophic types of
lakes

13. Dynamic phenomena in lakes

14. Water masses of lakes and reservoirs. Bottom sediments of reservoirs.
Siltation of reservoirs

15. Integrated use of lakes and reservoirs



PROFILE DISCIPLINES - 33 credits
OBLIGATORY COMPONENT - 6 credits
Module Statistical-mathematical and hydraulic calculations — 6 credits

As a result of studying the module, a student is able to:

- determine the carrying capacity of rivers, canals;

- determine the main dimensions of the cross-section of channels and
hydraulic structures;

- analyze the results of calculations to select and justify the final results;

- to make hydraulic calculations to determine the position of the free surface
flow curves in rivers and canals with various types of movement in them,
calculations of conjugate beefs.

- to estimate the parameters of various laws of distribution, the degree of
compliance with empirical and theoretical curves.

- assess the spatial and temporal homogeneity of hydrological data;

- to establish the relationship between the drain and stock-forming factors, as
well as to assess the significance of the connections;

- to analyze the perennial runoff fluctuations.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

GRH3223 General and river hydraulics — 3 credits

Prerequisites: GM1203 General meteorology, HM1208 Mathematics, Ph1210
Physics.

Postrequisites: DChF3225 Dynamics of channel flow, ChP3226 Channel
processes.

As a result of studying the discipline, the student will be able to:

- demonstrate the basic knowledge and methodological skills of the basic
provisions of the laws of equilibrium and fluid motion in rivers and canals, pressure
systems;

- demonstrate current knowledge and understanding of the role of hydraulic
calculations in solving practical problems related to the use and protection of water
resources.

- to set and solve the applied problems of hydraulic calculations in
hydrological practice.



- possess methods of hydraulic calculations for rivers, canals, hydrotechnical
and hydrometric structures.

- analyze and interpret the results of hydraulic calculations to select and
substantiate the final results.

Studying topics:

1. Introduction. Purpose and objectives of the course. Relationship with
related disciplines. Main sections of the course. Ideal and real liquid. Hydrostatic
pressure. Equations of equilibrium L. Euler.

2. Basic equation of hydrostatics. Pressure at the point. Total hydrostatic
pressure on flat surfaces. Center of pressure.

3. Equations of motion L. Euler. Equation of continuity for a fluid flow. The
Bernoulli equation for an elementary trickle of an ideal and real liquid

4. Interpretation of the Bernoulli equation. Full head. The Bernoulli equation
for the flow of a real fluid

5. Modes of fluid motion. Loss of head. The experiments of Nikuradze and
Zeggy. Basic equation of uniform motion.

6. Uniform movement of water in the channels. Formula Chezy. Empirical
coefficients of Chezy. Method of permissible speeds

7. Uneven steady-state smoothly changing movement of water in open
channels. Differential equation of non-uniform motion.

8. Reduction of the differential equation of non-uniform motion to the form
convenient for integration. Demonstrative dependence of Bakhmetev. Integration of
the differential equation for prismatic channels.

9. General characteristics of water movement in rivers. The breakdown of
the watercourse into the settlement areas. The basic equation of the uneven steady
flow of water in rivers.

10. Channel resistance module. Postulate of the invariance of the resistance
modulus. The construction of the graph F = f (). Methods Pavlovsky N.N to plot the
free surface of the stream in rivers.

11. Weirs. Nozzles. Basic calculation formula. Weirs with a thin wall
(unprotected and submerged).

12. Weirs of a practical profile (vacuumless, vacuum, weirs with wide
thresholds, coefficients of flow, compression, flooding for weirs.

13. Hydraulic jump. The basic equation of a jump. Pairing the tailings.

14. Unsteady movement of water in open channels (UMW). Types of waves.

15. The equations of Saint-Venant. General instructions on the integration of
the system of equations of NDE. Integration of the Saint-Venant equations. Features
of the motion of the flood waves.

MMSPHI13224 Modern methods of statistical processing of hydrological
information — 3 credits

Prerequisites: ICT1105 Information and Communication Technologies,
Hyd2206 Hydrometry, HC3207 Hydrological calculation.



Postrequisites: AUHC3217 Assessment of uncertainty in hydrological
calculation, GISH3228 GIS in Hydrology, HF3216 Hydrological forecasts,
MHPGIS4227 Modeling of hydrological processes in GIS.

As a result of studying the discipline, the student will be able to:

- collect and process the necessary baseline data for making forecasts;

- analyze the homogeneity of the hydrological series;

- apply the criteria of uniformity and understand the conditions of their
applicability;

- have skills in assessing the parameters of various distribution laws, the
degree of compliance with empirical and theoretical distribution curves, spatial and
temporal homogeneity of hydrological data;

- perform calculations of statistical parameters and assess the reliability of the
results;

- own methods of statistical analysis;

- apply statistical models of series of hydrological characteristics.

Studying topics:

1. Random variables and the laws of their distribution. Normal distribution.
2. Theoretical probability distribution curves used in hydrology.

3. Estimation of distribution parameters

4. Statistical testing of hypotheses in hydrological studies
5. Hydrological data homogeneity analysis

6. Testing hypotheses about distribution parameters

7. Linear regression and correlation

8. Multiple linear regression and correlation.

9. Alignment and normalization of curvilinear correlations.
10. Multivariate statistical analysis

11. Check sample rows for randomness

12. Time Series Analysis

13. Investigation of the regularities of fluctuations of the hydrological series
14. Statistical modeling of the annual flow series

15. Statistical modeling of river flow hydrographs

ELECTIVE COMPONENT - 27 credits
Module Channel Processes — 6 credits

As a result of studying the module, a student is able to:

- apply methods for calculating sediment runoff and channel deformations;

- determine the speed of the predicted channel deformations taking into
account the types of channel processes.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;



3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

DChF3225 Dynamics of channel flow - 3 credits

Prerequisites: HM1208 Higher Mathematics, GRH3223 General and river
hydraulics.

Post requisites: ChP3226 Channel processes, IMP4232 Introduction to
mudflow processes, GARBM4230 Geomorphological approach to river basin
management.

As a result of studying the discipline, the student is able to:

- to know modern theories describing the processes occurring in open turbulent
flow of water;

- possess basic knowledge and methodological skills in analyzing current
problems in the water resources field,;

- analyze the role of the main formation factors of channel processes.

the expected deformations and taking into account the interaction of
engineering structures;

- determine the need for changes in the water management field;

- analyze the dynamics of solving scientific problems of the course (scientific
reviews of the research of a specific problem).

Studying topics:

1. Introduction. Course content, stages of development of the discipline.
Practical value. The purpose and objectives of the course. Methods of research and
communication with related disciplines.

2. Laminar regime of flow. O. Reynolds experiments. Laminar flow movement
of a viscous fluid in cylindrical tubes. The plot of speeds. Poiseuille formula.
Laminar regime of flow - whirling. Properties of vortices in a fluid.

3. Turbulent regime of flow. The instability of the laminar regime of flow. The
occurrence of turbulence. Instruments for measuring the velocity of turbulent flow.
Pulsation of current speed. Longitudinal averaged speed.

4. Characteristics of turbulence. Pulsation of the longitudinal component of the
current speed. The intensity of turbulence. Pulsation of the vertical component of
the current speed.

5. Kinetic energy of turbulent flow. Turbulent flow energy. The Kinetic energy
of a turbulent flow. Adjustments to the kinetic energy of the turbulent flow.

6. Turbulent shear stresses in the averaged flow. Model of averaged turbulent
flow. Turbulent shear stresses. Their physical nature. L. Prandtl formula for
turbulent shear stresses. T. Karman and Taylor hypotheses.

7. Wall mounted boundary layer. The initial section of the channel. Laminar
and turbulent boundary layers. Determination of the extrusion thickness of the
boundary layer.



8. Distribution of averaged velocities over the depth of a uniform turbulent
flow. Laminar motion case (velocity distribution in a laminar sublayer). The velocity
distribution in the near boundary wall layer. The distribution of velocities in the main
layer of the turbulent flow.

9. Elements of the statistical theory of turbulence. Cascade scheme of
turbulence. Correlation functions of communication, point-to-point and one-point
moments of connection. Correlation coefficient. Scales of turbulence.

10. Statistical characteristics of turbulence. Algorithm for calculating the
turbulent characteristics of the time series. Theory of locally isotropic turbulence
A.N. Kolmogorov.

11. The laws of resistance of non-pressure flow of water. Two types of
calculated dependencies. The relationship of the coefficients of resistance. Summary
graph of resistance. Zones and areas of resistance. Resistance of bottom channel
forms.

12. The structure of the turbulent averaged flow over the ridges. Cases of
perfect and real fluid. Two types of flow around the ridges.

13. Crisis flow; graph of changes in the law of resistance of the ridge. Changes
in the relationship between flow rates and water levels in rivers at different phases
of the water regime. The case of shallow depths.

14. The interaction of the channel and floodplain flows. Typification of
interaction processes. Speed field and carrying capacity of floodplains.

15. Influence of floodplain flow on costs and average flow rates. Accounting
for the effect of interaction between the channel and floodplain flows in the
calculations of capacity.

ChP3226 Channel processes - 3 credits

Prerequisites: HM1208 Higher Mathematics, GRH3223 General and river
hydraulics DChF3225 Dynamics of channel flow.

Post requisites: IMP4232 Introduction to mudflow processes.

As a result of studying the discipline, the student is able to:

- perform calculations of a given channel process for the purpose of
forecasting

- demonstrate modern knowledge and understanding of the role of channel
processes and solid river runoff in the erosion-accumulative activity of water bodies;

- to carry out, for solving specific problems of practice, the formulation of
experimental (full-scale and laboratory) studies of channel processes;

- to interpret the features of the interaction of the channel flow and sediment,
the main types of channel processes.

Studying topics:

1. Introduction. Course content, stages of development of the course. The
idea of the channel process. Practical value. The purpose and objectives of the
course. Methods of research and communication with related disciplines.



2. Fundamentals of the hydromechanical theory of channel processes. Two
theories of channel processes: hydromechanical and hydromorphological. The
interaction of particles and flow; channel bed and flow.

3. The main characteristics of river soils (bottom sediments). Sediment
source material, mechanical characteristics of soils, sediment abrasion.
Granulometric curves, characteristic particle sizes.

4. Hydraulic size of sediment. Background: Stokes, Allen, Creil, A.P.
Zegzhda, B.V. Arkhangelsky and others. The regime of sediment deposition. The
scale of hydraulic size by V.V. Romanovsky.

5. Hydraulic strength of bottom sediments. Background Mechanical (power)
effect of flow on a separate soil particle. Empirical formulas for determining the
initial rate of particle shift: V.N. Goncharov, G.I. Shamov, I.I. Levi, V.S. Kyoroza.

6. The theory of suspended sediment by a turbulent flow of water. History.
General description of the weighing process. Plot of turbidity. Semiempirical
(diffusion) weighing theory: The Taylor-Schmidt Idea.

7. Interchange of turbulent suspended flow and sediment bed. Bottom
turbidity, turbidity soar. Determination of the average turbidity of the weighing
stream. Sediment consumption.

8. Elements of sediment attraction theory. Methodology A.V. Karaushev to
determine the stability of bottom sediments. Determination of sediment load;
empirical formulas G.l. Shamov, V.G. Goncharov, I.I. Levy and others.
Consumption of bottom-bed movement of sediment.

9. Hydromorphological theory of channel processes. General description of
the theory. Discreteness of channel processes. Forms of channel processes: micro,
meso and macro forms. Reversible and irreversible processes.

10. Microforms: Generalization of laboratory results. Classification charts
N.S. Znamenskaya and others.

11. Mesoforms. Belt ridges: conditions of formation, gauges, field detection
methods, hydraulics of the flow of belt ridges, direct and indirect movement of the
ridges. Mesoform channel topography: formation conditions, gauges, flow
hydraulics. Alluvial sediment: conditions of education, river bifurcation, multi-
channel riverbed.

12. Macro forms. General description. Bend gauges, floodplain, floodplain
morphology. Floodplain flooding coefficient.

13. Limited meandering. Formation conditions, the formation of the coastal
shaft, watering, hydraulics flow around the floodplain and shallows. The offset
bends.

14. Free meandering. Conditions of education. Phases of development of a
bend: loop-shaped and ovoidal bends. Fans of moving and restoring the history of
the river meandering.

15. Unfinished meandering. Floodplain branches. Criteria for the transition
from one to another form. Morphometric formulas. Features of channel processes on
Mountain Rivers.

Module GIS technology in hydrology - 6 credits



As a result of studying the module, a student is able to:

- to be guided in the circle of tasks solved with the help of GIS, to effectively
use GIS in the process of hydrological research;

- possess the skills of modeling physical situations using a computer.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

GISH3228 GIS in Hydrology — 3 credits

Prerequisites: 1CT1105 Information and Communication Technologies;
MMSPHI3224 Modern methods of statistical processing of hydrological
information.

Postrequisites: MHPGIS4227 Modeling of hydrological processes in GIS,
HM4227 Hydrological modeling, MMGFT4232 Mathematical modeling of the
groundwater flow and transport.

As a result of studying the discipline student is able to:

- define terminology related to hydrological geo-information systems and
apply it in the researching of hydrological processes;

- describe the purpose and features of the GIS, the stages of building a GIS
and their structure;

- explain the composition, nature and condition of the main hydrological
problems and methods for their solution using GIS technologies;

- apply applied GIS programs, user interface and the principle of working with
GIS tools for studying hydrological processes and determining the main
hydrological characteristics;

- analyze and apply the methods of GIS technologies for the study of
hydrological processes;

- to master the existing methods of obtaining vector and raster images,
modeling of hydrological processes and their prediction using G1S-technologies;

- to formulate general principles for constructing data models in GIS and
creating thematic maps for hydrological purposes;

- to characterize fundamental research and contemporary problems in the field
of hydrological science;

- integrate the knowledge gained in analyzing the regime of water bodies,
calculating hydrological characteristics, modeling and forecasting hydrological
processes using GIS technologies.

Studying topics:



1. General information about geographic information systems. Generalized
functions of GIS systems. GIS classification. Data sources and their types. Sectoral
use of GIS.

2. The main components of GIS. Hardware (technical) tools. Software.
Information Support.

3. Data in GIS. Spatial elements. Description of spatial elements.

4. Ways to represent geographic space. Data models Vector models.

5. Raster models. Spatial resolution of raster images. Comparison of the
representation of spatial elements in raster and vector data models.

6. Data Formats. Vector data formats. Raster data formats.

7. Database and management. Hierarchical database model. Network Model
DB. DB relational model. Object-oriented database model.

8. Data entry technologies. Methods of data entry. Conversion of source data.
Remote sensing data entry.

9. Analysis of spatial data. Tasks of spatial analysis. The main functions of
spatial data analysis. Analysis of the spatial distribution of objects.

10. Modeling surfaces. Surface and digital model. Data sources for the
formation of a DEM. Data structure for rendering surfaces. Interpolation.

11. The technology of building digital elevation models. The main processes.
Requirements for process accuracy. Use of DEM.

12. Methods and visualization tools. Electronic maps and atlases.
Cartographic ways to display results and display data. 3D visualization.

13. Stages and rules for designing GIS.

14. Map as a model of geographic data. Changing the paradigm in
cartography. Cartographic projections. Coordinate system for cartography.
Cartographic process. Cartographic symbols.

15. Additional software modules for modeling hydrological processes. Spring
flood, Risk of emergencies, Breakthrough of the GTS, Flooding of territories.

MHPGI1S4227 Modeling of hydrological processes in GIS — 3 credits

Prerequisites: HP2233 Hydrological processes, HC3207 Hydrological
calculations, MMSPHI3224 Modern methods of statistical processing of
hydrological information, GISH3228 GIS in Hydrology, HF3216 Hydrological
forecasts,

Postrequisites: no.

As a result of studying the discipline student is able to:

- demonstrate the knowledge and understanding of hydrological laws;

- justify the construction of hydrological models, interpret the results;

- demonstrate an understanding of the general structure of hydrological
models and relationships of its elements;

- describe and explain the essence of the construction of hydrological models;

- use hydrological models in individual or group teaching and research
activities;



- analyze the dynamics of solving scientific problems of the course -
investigate the whole mechanism for building a hydrological model;

- understand the principles of deterministic stochastic modeling;

- use stochastic modeling systems in hydrological tasks.

Studying topics:

1. Introduction to modeling of hydrologic processes

2. Mathematical modeling from the points of view of mathematics and
hydrology. Purposes of modeling. Model types

3. Principles of modeling system creating

4. Violations of modeling basic laws

5. Physical validity of the hydrological models

6. Main problems of modeling

7. Validation of models

8. Deterministic modeling of flow formation processes

9. Modeling of slope erosion and pollution

10. Modeling of dangerous hydrological phenomena

11. Mathematical statistics in hydrology

12. Stochastic modeling in hydrology

13. Stochastic modeling system. Fundamentals

14. Stochastic modeling system. Preparation of baseline data and assessment
of parameters

15. Deterministic-stochastic modeling

Module Hydrological support of the Economy - 6 credits

As a result of studying the module, a student is able to:

- determine the influence of the wastewater on the water quality of water
bodies

- apply the knowledge gained to clean the wastewater and prevent the
discharge of water into water bodies with indicators of quality above the maximum
permissible norms, while monitoring the status of surface water quality;

- describe measures to reduce the discharge of polluted substances into water
bodies;

- monitor the effectiveness of water conservation measures.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

HSWC4229 Hydrological services for the water consumers — 3 credits



Prerequisites: AUHC3217 Assessment of uncertainty in hydrological
calculation, EWRM 3219 Economics of water resources management, HF3216
Hydrological forecasts.

Postrequisites: no.

As result of studying the discipline student be able to:

- to have basic knowledge and methodological skills on the analysis of current
problems in the use of data on water resources;

- demonstrate current knowledge and understanding of the role of
hydrological information in the national economy;

- analyze the economic effectiveness of the use of hydrological information;

- take into account the influence of hydrometeorological conditions on the
activities of various sectors of the national economy;

- apply principles and methods of searching for optimal economic solutions
using hydrological information;

- develop recommendations to consumers on the most beneficial use of the
hydrological data obtained,;

- determine the need for changes in the use of hydrological information,
depending on the objectives and conditions of the consumer in accordance with the
content and tasks;

- synthesize, interpret the results of the training of the discipline.

Studying topics:

1. The subject of study and the place of hydrometeorology in the sphere of
material production

2. Organizational bases for the interaction of the RSE" Kazhydromet "with
the main consumers, ministries and departments

3. Regular hydrological information. Hydrological network of observations.
Information posts. New types of hydrological information

4. Episodic hydrological information. Emergency hydrological information.
Regime and normative hydrological information. Prognostic hydrological
information. Types of prognostic information

5. Forms of release of hydrological forecasts. A warning about the threat of
an elemental hydrological phenomenon. Hydrological forecasts using aerospace
information. Recommendations on the accounting or use of the expected state of
water bodies in the activities of state institutions and commercial structures.

6. Search for an optimal economic solution based on normative and
predictive information. The concept of "loss" (damage). Properties of loss functions

7. Criteria for optimizing economic decisions. Minimization of average
losses.

8. The conditional probability matrix. Optimization calculation in matrix
form.

9. Economic efficiency of hydrometeorological support of the national
economy. Potential Utility of Hydrometeorological Information.

10. General principles of calculation of economic efficiency of application of
hydrological forecasts. Economic efficiency of the use of normative information.



11. Analysis of methods for assessing the economic effectiveness of
hydrometeorological support in the energy sector

12. Analysis of methods for assessing the economic effectiveness of
hydrometeorological support in the water sector, land improvement and water
transport

13. Analysis of methods for assessing the economic effectiveness of
hydrometeorological support in agriculture and forestry, in the timber industry

14. Analysis of methods for assessing the economic effectiveness of
hydrometeorological support in fisheries, rail and road transport

15. Analysis of methods for assessing the economic effectiveness of
hydrometeorological support in industry and municipal services

WASSWT4230 Water abstraction supply, sanitation and wastewater
treatment — 3 credits

Prerequisites: HC2213 Hydrochemistry; HFS3215 Hydrological field survey,
EWRM3219 Economics of water resources management, UH3231 Urban
hydrology.

Postrequisites: no.

As a result of studying the discipline, the student is able to:

- identify wastewater in domestic and industrial conditions;

- compare the physico-chemical indicators of the main sources of pollution;

- know the definition of the required degree of purification of wastewater;

- identify the general theoretical foundations of practical methods for
purifying wastewater and the conditions for applying each method,;

- predict the choice of methods for purifying wastewater, depending on the
degree of contamination and the composition of wastewater;

- evaluate wastewater sludge utilization methods;

- to classify the main structures of sewage treatment plants and their
effectiveness;

- know the conditions of release of wastewater into water objects;

- know about the calculations based on the simplest treatment facilities

Studying topics:

1. Goals and objectives of the course. The current state of the quality of
surface waters of the Republic of Kazakhstan. Ways to reduce water pollution.

2. Wastewater, their types by origin. Characteristic wastewater.

3. Natural and wastewater. Water quality indicators.

4. The composition of wastewater. Determination of the concentration of
pollutants. Water quality assessment.

5. Requirements for water quality. Drainage systems.

6. Standards and wastewater costs. The coefficients of uneven receipt of the
wastewater treatment plant.

7. Conditions for lowering the wastewater into the city sewer and into water
objects.



8. Influence of water resources on water quality in water objects. Self-
purification. Mixing and dilution.

9. Calculations of mixing the polluted stream with the water of water objects.

10. Rationing of water quality in water objects. Requirement for cleaning
wastewater.

11. Determination of the required degree of purification of wastewater.

12. Methods for cleaning wastewater, the conditions of their use.

13. Mechanical wastewater treatment.

14. Biological treatment of wastewater. Natural biological treatment.

15. Avrtificial biological treatment of wastewater.

Module Dangerous hydrological phenomena and hydrology of the seas — 9
credits

As a result of studying the module, a student is able to:

- manage hazardous hydrological processes;

- reproduce the calculations and forecasts of hydrological hazards;

- determine flood damage, speed of movement of the flood,;

- to compile data on mudflow phenomena in the territory under consideration;

- organize the study of mudflow basins and mudflows;

- to make calculations to justify the protection of buildings and activities;

- evaluate mudflow hazard;

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

WRNH3231 Water-related natural hazard - 3 credits

Prerequisites: GM1203 General meteorology, HM1208 Higher Mathematics,
HR1205 Hydrology of rivers, HELR2218 Hydraulic engineering and land
reclamation, HSER2233 Hydrology of the seas and estuaries of rivers.

Postrequisites: IMP4232 Introduction to mudflow processes, IRBME4229
Integrated River basin management and Ecohydrology, GARBMA4230
Geomorphological approach to river basin management, ECCWM4232 Effects of
climate change on watershed management.

As a result of studying the discipline, the student is able to:

- know the types of floods and the classification of floods by frequency, the
nature of long waves, as the cause of floods; risks and damages from water-related
natural hazard,



- distinguish between direct and indirect damages from floods; spring floods
and mash-blocking phenomena, floods of storm origin, mudflows and mudflow
types, avalanches and their hydrological role, the influence of endogenous factors
(tsunami, surges); issues of hydrological information interpretation, calculation and
forecasting of hazardous phenomena,

- understand the features of hydrological problems associated with dangerous
hydrological phenomena: their nature, nature of manifestation, risks and damages
from their manifestation,

- issues of forecasting and calculating the characteristics of floods; determine
the speed of movement of the flood, manage dangerous hydrological processes and
understand the issues of calculating and forecasting dangerous hydrological
phenomena,

- apply basic methodological approaches to their solution,

- analyze the collected information, develop measures to reduce the risks and
damages from water-related natural hazard; give an economic assessment of the
effectiveness of water management measures,

- to organize methodically correctly and at the modern scientific and
production level and to conduct basic field stationary and expeditionary studies to
study the causes of flooding, damage assessment from water-related natural hazard,

- to be able to objectively assess their achievements, to analyze the situation;
to realize the need to form new methods of collecting and interpreting hydrological
information, further personal and professional development; to determine the most
effective areas of application of their abilities, to promote the development of
society, etc.

- to formulate problems, goals and objectives for the study of the nature of
dangerous hydrological phenomena; make organizational decisions, draw
conclusions, argue, substantiate, insist on their point of view, make decisions,
convince opponents, etc.

Studying topics:

1. Catastrophic hydrological phenomena in nature

2. Long waves

3. Risks, damages from hydrological hazards

4. Floodplain

5. Spring flood. Movement of the flood wave

6. lce matter phenomena

7. Storm floods

8. Mudflows

9. Mudflows in Kazakhstan

10. Snow avalanches, their hydrological role

11. The endogenous phenomena.

12. The surges outset phenomena.

13. The concept of managing hydrological processes

14. Issues of interpretation of hydrological information regarding hazardous
hydrological phenomena



15. Issues of forecasts and calculations of the characteristics of hazardous
hydrological phenomena

IMP4232 Introduction to mudflow processes - 3 credits

Prerequisites: GM1203 General meteorology, HFS3215 Hydrological field
survey, DChF3225 Dynamics of channel flow, ChP3226 Channel processes,
WRNH3231 Water-related natural hazard.

Postrequisites: no.

As a result of studying the discipline, the student is able to:

- organize the study of mudflow basins and mudflows;

- summarize data on mudflow phenomena in the territory under consideration;

- evaluate mudflow hazard;

- apply the basic methods of calculating the parameters of mudflows;

- apply the assimilated principles of mudflow forecasting;

- make calculations to justify the protection of buildings and activities;

- own the essence and assess the state of the mudflow problem of the territory
in question;

- apply all types and devices of riverbed water-protecting hydraulic structures;

- understand the features of the current state of the mudflow hydrometry and
other methods of studying mudflows;

- possess the principles of approach to the development and implementation
of a set of anti-village measures.

Studying topics:

1. Definition of the concept of a mudflow. Characteristic signs of it in
contrast to the water flow. Basic terminology in studying mudflows.

2. The destructive effect of mudflows. Classification of mudflows. Brief
history of mudflow researches.

3. Formation of mudflows. Major mudflows formation factors. The main
types of mudflow processes. The concept of mudflow focus. The classification of
mudflow focuses.

4. The formation of water flow of mudflows. The formation of a solid part
of the mudflow. Models of processes of mudflow formation.

5. Mudflow regime. Repeatability of mudflows. The duration of the
mudflows. Mudflow dynamics.

6. Organization and carrying out field studies on mudflows.

7. Methods of observation and measurement in surveying mudflow basins.

8. Determination of the main elements of mudflows by the results of
observations. Determination of mudflow density, flow velocity, flow discharges and
volumes of mudflows.

9. Systematization of survey materials and observations conducted by
mudflow stations. Compilation of the “Catalog of mudflow basins and focuses in the
territory of the CIS”, “Materials of observation of the mudflow station”, etc.

10. Calculation methods for determining the hydraulic elements of mudflows.
Density and speed of mudflow mass.



11. Calculation of the maximum discharges of mudflows of storm and glacial
origin.

12. Determination of maximum discharges by left traces. Determination of
mudflow volumes.

13. Existing methods for estimating mudflow hazards and prediction of
mudflows. Mudflow hazards warning service.

14. The essence, composition and types of anti-mudflow activities. Mudflow
activities in the Ile Alatau. Structures of anti-mudflow facilities. Prevention
activities to prevent mudflows

15. Mudflows in the territory of Central Asia and Kazakhstan. The mudflow
activity of the Ile Alatau. Description and parameters of outstanding mudflows in lle
Alatau.

HSER?2233 Hydrology of the seas and estuaries of rivers — 3 credits

Prerequisites: FH1204 Fundamentals of hydrology, HPh2212 Hydrophysics,
RBW1221 River basins of the world.

Postrequisites: WRNH3231 Water-related natural hazard, HPCS3228
Hydrodynamic processes of the Caspian Sea.

As a result of studying the discipline, the student is able to:

- know the physical-chemical properties and features of the ocean (sea) water;

- know the basic processes occurring in the oceans and seas;

- know the features of the processes occurring in the zone of interaction of sea
and continental waters;

- know the principles for obtaining baseline information on the hydrological
regime of the ocean and seas;

- know the main marine objects, their position on the globe (using silent or
small-scale maps);

- apply, if necessary, the knowledge gained for the correct interpretation of
hydrological information;

- make the necessary calculations of marine hydrological characteristics and
the corresponding graphical constructions.

- evaluate the resources of the oceans and the prospects for their use;

- to solve the environmental problems of the oceans and seas;

- analyze the interaction of the ocean and the atmosphere;

- be able to use the main instruments and methods for measuring marine
hydrological characteristics.

Studying topics:

1. Oceans, its study

2. The origin of the ocean. Ocean bed.

3. The interaction of the ocean and atmosphere

4. Biological processes in the oceans and seas

5. Basic physical characteristics of ocean waters

6. The main thermal characteristics of seawater

7. Ocean heat balance



8. Composition of seawater. Salinity. Density. Ice

9. Ocean water masses

10. Circulation of waters. Currents

11. Tides

12. Waves in the ocean

13. Seishi. Tsunami

14. Wellhead area of the river

15. Features of the hydrological regime of the mouth area.

Module Computer technologies in hydrology — 6 credits

As a result of studying the module, a student is able to:

- be able to independently acquire new knowledge, use modern information
tools and technologies;

- use modern methods for assessing the elements of the water balance of water
bodies, make and solve the equations of water, warm and salt balance in the territory
of river basins; apply the methods of geodetic works and satellite images of remote
sensing of the territory to solve the problems of assessing the morphometric and
hydraulic characteristics of watercourses.

- to compare the laws of the processes occurring in the hydrosphere, to know
the modern concepts of the development of hydrological science; have an idea of
fundamental research and current problems in the field of hydrometeorological
science;

- apply the basic methods of calculation of river flow and be able to use them
in the presence of reliable observation materials and in their absence.

- make hydrological forecasts, substantiate methods for determining pollution
of water bodies, make hydrological calculations and analysis of the results obtained,
be able to draw up professional information provided by both specialists and non-
specialists;

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloguium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

HM4227 Hydrological modeling - 3 credits

Prerequisites: FH1204 Fundamentals of hydrology, HR1205 Hydrology of
rivers, GISH3228 GIS in Hydrology, HF3216 Hydrological forecasts,
MHPGIS4227 Modeling of hydrological processes in GIS, MMGFT4232
Mathematical modeling of the groundwater flow and transport.



Postrequisites: no.
As result of studying the discipline student be able to:
-overview of hydrological processes (rainfall, infiltration, evapotranspiration,

percolation, precipitation, surface runoff)

types

-hydrological models types (conceptual, distributed)

-modules of models

-data preparation for model input

-time series analysis of meteorological data for plausibility test
-calibration of hydrological models

-validation of hydrological models

-interpretation of hydrological model results

- application of hydrological model results

Studying topics:

1. Introduction into subject and general overview into hydrology
2. Introduction into hydrological modeling; conceptual and distributed model

Introduction into different modules of hydrological models
Review of existing hydrological models and their application fields
Temporal and spatial resolution of hydrological models
Solid and liquid precipitation

Role of glaciers in mountain hydrology

Role of snow in hydrology

Evapotranspiration, infiltration and percolation

10 Introduction into calibration of hydrological models
11.Introduction into validation of hydrological models
12.Climate impact assessment using hydrological models
13.River routing approaches and their use in models
14.Evapotranspiration, infiltration and percolation

15. Sensitivity analysis of hydrological parameters
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HPCS3228 Hydrodynamic processes of the Caspian Sea - 3 credit

Prerequisites: HPh2212 Hydrophysics, HLR2222 Hydrography of lakes and

reservoirs, HSER2233 Hydrology of the seas and estuaries of rivers.

Postrequisites: no
As result of studying the discipline student be able to:
- to work competently with information, to do necessary generalizations,

conclusions, to determine consis tent patterns, to analyze;

- to reason results, the researches conducted by him and to discuss scientific

problems;

- to apply the knowledge and to solve problems of forecasting of dynamic

processes on the Caspian Sea;

- to conduct ekmperiment independently and to explain the causes of these

or those phenomena;



- to unite results of the researches in a whole and to present them to
scientific community.

Studying topics:

1. Course content, tasks and stages of development of discipline. Long-term
and inter-annual Caspian Sea level fluctuations.

2. Storm surges fluctuations and upwelling/down welling. Major factor
determining dynamics of storm surge fluctuations.

3. Basic components of water balance of the Caspian Sea and their changes in
time.

4. Basic principles of marine hydrometeorological forecasting. Subjects to sea
hydrometeorological providing and factors influencing them. Purposes and tasks.

5. Basic principles of work of hydrodynamic model MIKE 21. Main
Equations. Use of Caspian Sea Hydrodynamic Model.

6. Basic principles of work of wave spectral model SWAN.

7. Methods of studying of ice conditions at the seas. Statistical characteristics
of the ice regime. Types of coastal observations of an ice cover on the Caspian Sea.
Use of data of remote sensing for the analysis of an ice situation.

Module Integrated water resources management - 6 credits

As a result of studying the module, a student is able to:

- have an idea of the role of hydrology in related geosciences, the application
of hydrometeorological information in various fields of economic activity of the
state.

- make hydrological forecasts, substantiate methods for determining pollution
of water bodies, make hydrological calculations and analysis of the results, be able
to draw up professional information provided by both specialists and non-specialists.

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloguium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.

IRBME4229 Integrated River basin management and Ecohydrology — 3
credits

Prerequisites: WBS2214 Water balance studies, ESD2110 Ecology and
sustainable development, EWRM 3219 Economics of water resources management,
HLR2222 Hydrography of lakes and reservoirs, HSWC4229 Hydrological services
for the water consumers, WRNH3231 Water-related natural hazard, RSGEC3231



River system and global environmental change, WASSWT4230 Water abstraction
supply, sanitation and wastewater treatment.

Postrequisites: no

As a result of studying the discipline, the student will be able to:

- demonstrate the basic knowledge and methodological skills of assessing
Impacts on river basins in an integrated manner, honoring the principal of multi-
functionally of rivers and their landscapes;

- demonstrate current knowledge and understanding of the role stakeholders
and their use of the water resources for the protection of water resources.

- to analyze and solve applied problems in integrated river basin management
in hydrological practice.

- possess methods of visualization, analysis and assessment of impacts and
threats in river basins

- analyze and interpret the results of ecohydrological calculations to evaluate
possible management and mitigation strategies.

- to constructive educational and social interaction and cooperation in the
group;

- to propose for consideration the problem, to argue its importance;

- to take criticism and criticize;

- work in a team;

- to communicate in an adequate manner with different stakeholders in a river
basin;

- to assess the significance of the results of the design study in its own
professional development and in the development of the scientific paradigm of
integrated river basin management and ecohydrology.

Studying topics:

Introduction to principles of integrated river basin management
Basics of multi-functionality of river basins.

Key stakeholders in river basin management

Point source and non-point source pollution of rivers
Pressures from agriculture, urban and industrial areas
Principals of freshwater ecosystems

Aquatic species and their habitats

Basics of Ecohydrology

. Dual regulation.

10. Nature-based solutions

11.Mitigation and management strategies for river basins
12.River basin models and decision support tools

13.The NEXUS approach

14. Introduction into the SWAT model.

15. Applications of the SWAT model for river basin management.

CoNoOaRrwDE

GARBMA4230 Geomorphological approach to river basin management — 3
credits



Prerequisites: GC1211 Geodesy and Cartography, HFS3215 Hydrological
field survey, DChF3225 Dynamics of channel flow, WRNH3231 Water-related
natural hazard.

Postrequisites: no.

As result of studying the discipline student be able to:

1. Demonstrate an understanding of the impact of changing climate and land-
use on river basin dynamics.

2. Demonstrate an understanding of the procedures used in geomorphological
assessments of river basins.

3. Evaluate and explain the causes of river instability and identify what steps
can be taken to alleviate it.

4. Perform a desk study, using a GIS, identifying the safest route of a pipeline
across a river valley

Studying topics:

Principles of fluvial geomorphology for river basin managers
Framework and procedures for geomorphological assessment
Climate change and river basin management

Estimating flood risk

Sediment slugs and river instability

Impact of metal mining on river systems

Mine tailings dam failures and river restoration

Protecting and managing cultural resources in river basins
Seminar presentations on river crossings project

CoNoOaRrWDdE

Module Impact of climate change and anthropogenic load on river runoff - 9
credits

As a result of studying the module, a student is able to:

- compare the laws of the processes occurring in the hydrosphere, to know the
modern concepts of the development of hydrological science; have an idea of
fundamental research and current problems in the field of hydrometeorological
science;

- make hydrological forecasts, substantiate methods for determining pollution
of water bodies, make hydrological calculations and analysis of the results obtained,
be able to draw up professional information provided by both specialists and non-
specialists;

Methods for evaluating the results achieved:

summative assessment, criterial evaluation by:

1) oral survey: colloquium, exam;

2) written work: test, test, laboratory and settlement and graphic work;

3) control using technical means and information systems: computer testing
programs, complex situational tasks; virtual laboratory works, testing by exam,
educational tasks on specialized programs;

4) innovative assessment tools: portfolio, business (role-playing) game,
project method, method of successive situations.



RSGEC3231 River system and global environmental change — 3 credits

Prerequisites: WBS2214 Water balance studies, HF3216 Hydrological
forecasts, RBW1221 River basins of the world.

Postrequisites: IRBME4229 Integrated River basin management and
Ecohydrology.

As a result of studying the discipline, the student is able to:

- familiarize with the problems of some river systems of Western Europe,
North America and Africa;

- have an idea of the solution of problems and the application of methods of
using river systems in various regions of the World;

- understand the technological capabilities in solving problems of
management of basin systems;

- to form an understanding of the ongoing environmental problems in some
river systems;

- evaluate flood control methods in the USA and the UK.

Studying topics:

1. River systems of Great Britain and Northern Europe, their problems and
solutions

2. River systems of the Mediterranean I, their problems and solutions

3. River systems of the Mediterranean Il, their problems and solutions

4. River systems of Great Britain and Northern Europe I, their problems and
solutions

5. River systems of Great Britain and Northern Europe 1, their problems and
solutions

6. River systems of North America, their problems and solutions

7. African river systems, their problems and solutions

8. Flood Stories in the UK and North America

9. Methods of protection against flooding.

10. Impact of metal extraction on river systems

ECCWMA4232 Effects of climate change on watershed management — 3 credits

Prerequisites: WBS2214 Water balance studies, HSWC4229 Hydrological
services for the water consumers, WRNH3231 Water-related natural hazard.

Postrequisites: no

As result of studying the discipline student be able to:

- know changes in flow regimes and reduce the annual availability of water;

- to know the consequences of the use of water resources in the main sectors
of the economy, in particular, agriculture, forestry, energy;

- take into account the requirements of industries in the provision of water;

- apply methods of efficient use of water resources with regard to
environmental requirements;

- develop water balances for river basins,



- justify the environmental consequences of the use of surface waters;

- harmonize the requirements of different sectors of the economy to water
resources and water sources;

- understand the features of water management calculations;

- carry out calculations of the regulation of the flow of reservoirs in order to
determine their main parameters;

- give an economic assessment of the effectiveness of water management
measures.

Studying topics:

1. Introduction to water resources systems

2. Water resources assessment: methods and tools

3. Water uses & water demands

4. Water planning and governance

5. Water resources management tools

6. Extreme events: floods and droughts

7. Introduction to climate change

8. Climate models

9. Socioeconomic and climate scenarios

10. Climate change impacts and assessment

11. Climate change impacts on water quantity

12. Climate change policy: mitigation and adaptation

13. Adaptation approaches/dealing with uncertainty

14. Adaptation measures in the agricultural sector

15. Adaptation measures in the urban sector

PPMTRK2233 Problem of pollutions of the main transboundary rivers of
Kazakhstan — 3 credits

Prerequisites: HC2213 Hydrochemistry, ESD2110 Ecology and sustainable
development, EWRM 3219 Economics of water resources management.

Postrequisites: AAIWR4220 Assessment of anthropogenic impacts on water
runoff

As a result of studying the discipline, the student will be able to:

- to describe natural patterns and processes of hydrochemical regime
formation of river;

- to understand basic principles of methods of hydrochemical and
hydroecological calculations;

- to know methods of mathematical statistics in solving computational
problems;

- to apply known algorithms for calculating hydrochemical and
hydroecological characteristics in different hydrological periods: flood and low-
water;

- to carry out calculations of hydrochemical characteristics and analyze
results;

- to have an idea of interannual distribution of hydrochemical characteristics;



- to own methods of seasonal distribution of hydrochemical regime;

- to apply skills of producing computational and graphical works with
modern tools and methods;

- to evaluate results and recommendations for solution of ecological
problems.

Studying topics:

1. Introduction. Course content, tasks and stages of development of discipline

2. Regime and characteristics of conditionally natural hydrochemical flow in
the Ertis river basin

3. Transformation of water chemical composition of the Ertis river

4. Hydrochemical characteristics of rivers of the Balkash-Alakol basin in
conditionally natural flow period

5. Transformation of chemical composition in the Balkash-Alakol basin

6. Regime and characteristics of conventionally-natural hydrochemical runoff
in the Aral-Syrdariya basin

7. Transformation of chemical composition in the Aral-Syrdarya basin

8. Regime and characteristics of natural flow in the Zhaiyk-Caspian (Ural-
Caspian) basin

9. Transformation of chemical composition in the Zhaiyk-Caspian (Ural-
Caspian) basin

10. Hydrochemical characteristics of rivers in the Yesil river basin in
conditionally natural period

11. Transformation of chemical composition of the Yesil river

12. Hydrochemical characteristics of rivers of the Tobyl river basin during
period of conditional-natural flow

13. Transformation of chemical composition of the Tobyl river

14. Hydrochemical characteristics of rivers of the Shu-Talas basin during
period of conditional-natural flow

15. Transformation of chemical composition of the Shu-Talas basin

Module Mathematical modeling of hydrogeological processes and applied
issues of hydrology — 9 credits

As a result of studying the module, student able to:

- be able to independently acquire new knowledge, use modern information
tools and technologies;

- use modern methods of assessing the elements of the water balance of water
bodies, compose and solve the equations of water, warm and salt balance in the
territory of river basins; apply methods of geodetic work and satellite imagery of
remote sensing of the territory to solve problems of assessing the morphometric,
hydraulic characteristics of watercourses.

- to compare the regularities of the processes occurring in the hydrosphere, to
know the modern concepts of the development of hydrological science; to have an
idea of fundamental research and current problems in the field of
hydrometeorological science



- apply the basic methods of calculating river flow and be able to use them in
the presence of reliable monitoring materials and in their absence.

- be able to produce the main types of hydrometeorological observations and
works, perform processing of observation materials and prepare them for
publication, master modern methods of collecting, processing and analyzing
hydrometeorological information

- make hydrological forecasts, justify the methods for determining the
pollution of water bodies, make hydrological calculations and analysis of the results
obtained, be able to design professional information that is presented to both
specialists and non-specialists;

Methods for evaluating the results achieved:

1) oral survey: interview, colloguium, exam;

2) written work: test, essay, abstract, laboratory and settlement and graphic
work;

3) control with the help of technical means and information systems: computer
testing programs, complex situational tasks; virtual laboratory work, exam testing,
educational tasks on specialized programs;

4) innovative assessment tools: case-method, portfolio, business (role-
playing) game, debate, discussion, project method, incident method, method of
successive situations, etc.

UH3231 Urban hydrology — 3 credits

Prerequisites: EWRM3219 Economics of water resources management.

Postrequisites: AAIWR4220 Assessment of anthropogenic impacts on water
runoff, WASSWT4230 Water abstraction supply, sanitation and wastewater
treatment.

As a result of studying the discipline, the student will be able to:

- understand the key concepts of urban hydrology, water management of
surface and groundwater in an urban environment;

- compare and contrast natural and urban water cycles;

- plan, according to estimates of precipitation (storms), the amount of urban
runoff in different urban areas,

- understand the basics of hydraulics of urban buildings;

- develop stormwater systems and evaluate their reliability;

- understand the effects of snow and ice in the maintenance of urban
structures;

- understand the causes of various types of urban flooding;

- create flood risk maps;

- be aware of water quality problems associated with urban runoff;

- take into account the ecological infrastructure and other methods of natural
drainage to increase water retention in the built environment;

- own methods of improving water quality in cities;

- understand the risk of soil erosion and the fight against this phenomenon;



- understand the impact of climate change on urban hydrology, and take this
into account when designing an urban water system;
- use computer-aided design of various types in urban hydrology.
Studying topics:
1. Introduction to urban hydrology
2. Storm water quantity
3. Overview of storm water system design
4. Introduction to design programs: AutoCAD
5. Introduction to design programs: SWAM
6. Green infrastructure in urban hydrology
7. Flood control and climate change in urban hydrology
8. Urban hydrology in cold climate
9. Water quality issues in urban rivers and groundwater
10. Urban runoff case studies

MMGFT4232 Mathematical modeling of the groundwater flow and transport
— 3 credits

Prerequisites: FH1204 Fundamentals of hydrology, HM1208 Higher
Mathematics, WBS2214 Water-balance studies, GISH3228 GIS in Hydrology,
MHPGIS4227 Modeling of hydrological processes in GIS, HM4227 Hydrological
modeling

Postrequisites: no

As a result of studying the discipline, the student is able to:

- understand the general mathematical methods used to solve practical
problems of groundwater flow;

- assess the transport of pollutants in groundwater;

- solve problems related to surface and underground hydrology with concrete
examples;

- use well-known mathematical models in groundwater, based on solving the
equation of groundwater flow,

- apply numerical methods for solving the flux and mass transfer equations in
groundwater,

- to analyze the sources of pollution of soil and groundwater;

Studying topics:

. Introduction to groundwater modelling

. Groundwater flow basic equations.

. The finite difference method to solve the groundwater flow equation
. Introduction to MODFLOW

. Groundwater Flow models case studies |

. Groundwater Flow models case studies 11

. Calibration of aquifers and Inverse modelling.

. Sources of pollution in groundwater

. Basic equation of mass transport in porous media
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10. Approaches to model physical interactions and chemical reactions in
groundwater

11. Numerical methods to solve the mass transport equation: Finite
differences and Finite elements

12. Numerical methods to solve the mass transport equation: the method of
characteristics

13. The random walk method.

14. Introduction to heterogeneity modelling of hydrodynamic parameters

15. Characterization of uncertainty of mass transport problems. An advance
real case study

HP2233 Hydrological processes — 3 credits

Prerequisites: FH1204 Fundamentals of hydrology, HR1205 Hydrology of
rivers, HPh2212 Hydrophysics, HC2213 Hydrochemistry.
Postrequisites: HC3207 Hydrological calculation, HF3216 Hydrological
forecasts, MHPGIS4227 Modeling of hydrological processes in GIS
As a result of studying the discipline, the student will be able to:
- To outline the key processes of the hydrological cycle: precipitation,
evapotranspiration, soil and ground water, infiltration, snow hydrology and runoff;
- To understand reasons for variability and distribution of surface water and
groundwater resources, and to assess water balance;
- To understand key aspects of hydrometry, water quality of rivers and lakes.
Studying topics:
. Introduction to hydrological processes
. Equation water balance of catchment
. Soil properties and storage capacity
. Infiltration and evaporation
. Runoff-rainfall processes
. Lake and river hydrology
. Water quality and suspended solids transportation in surface waters
. Hydrological monitoring
. Snow and winter hydrology
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Module of professional practice — 18 credits

As a result of studying the module, a student is able to:

- know the general laws of the development of nature and society, to own a
culture of thinking; to be guided in ideals and values of a democratic society;

- have an idea of the role of hydrology in related geosciences, the application
of hydrometeorological information in various fields of economic activity of the
state.

- be able to produce the main types of hydrometeorological observations and
work, carry out the processing of observation materials and prepare them for



publication, own modern methods of collecting, processing and analyzing
hydrometeorological information;

- distinguish the basic laws of rest and movement of water in canals, rivers,
pipelines, energy interpretation of the processes occurring in open channels and own
methods of hydraulic calculations for rivers, canals, hydrotechnical and hydrometric
facilities.

TP Training practice — 10 credits

The purpose is to consolidate the theoretical knowledge and deepening
practical skills for conducting hydrological researches, processing hydrometric
measurement data and organizing observations of the characteristics of the water
regime of rivers and lakes.

As a result of training practice, the student will be able to:

- use practical and consolidate the theoretical knowledge gained during the
course of hydrometry;

- organize field hydrometric work;

- apply the methods of field hydrometric measurements and their post-
processing;

- gain skills to work with hydrometric instruments in the field;

- independently perform small-scale hydrometric studies, assess the accuracy
of the results obtained;

- learn safety in the field (when going to water bodies).

Field works is carried out on a small river (2 weeks), on a large river (2 week)
and on a lake-reservoir (1 week).

Content of practice works:

1) The works on the small river

2) The works on the big river

3) The works on the lake-reservoir

IP Industry practice in the specialty — 5 credits

The purpose is to the theoretical knowledge and deepening practical skills for
conducting  hydrological  researches,  processing  hydrometeorological
characteristics, acquiring skills for independent work, familiarity with industry
activities by organizing a hydrometeorological profile.

As a result of industry practice, the student will be able to:

- to know the hydrographic characteristics of the rivers and their basins;

- be able to summarize the data on the hydrometeorological conditions of
formation of the regime of water bodies (calculation of evaporation from the water
surface and from land, precipitation, study of temperature and deficit of air humidity,
etc.);

- know the power sources of the river;

- build typical hydrographs and calculate their components by type of food,;



- determine the characteristics and mode of solid flow, the chemical
composition of water, thermal and winter regime of rivers.

- measure water flow and suspended sediment;

- build water discharge curves and perform flow calculation.

- determine the physiographic conditions for the formation of river flow;

- determine the hydrological knowledge and analyze the source data.

- understand the characteristics of the level mode.

- determine the flow regime of water and sediment and the calculation of their
main characteristics;

- determine the norm and variability of the annual flow, the intra-annual
distribution of the flow, the change in these characteristics along the length of the
river or area,;

- understand the analysis and calculation of hydrographs, the volume and
maximum expenditure of spring flood or rain floods, the method of calculation;

- calculate the characteristics of river flow, solid flow, and chemical
composition of the river;

- analyze the chemical composition and water pollution;

- calculate hydroecological indicators.

Content of practice works:

1) Hydrological Studies

2) Hydrometric studies

3) Hydrological calculations

4) Hydrological forecasts

UGP Undergraduate practice (work on the preparation of the diploma) — 3
credits

The purpose of undergraduate practice is the formation and development of
professional knowledge in the specialty of hydrology, the collection of hydro-
meteorological materials/data necessary for carrying out the diploma work, the study
of known methods for assessing the elements of the water regime of water bodies,
the ecological status and characteristics of water bodies, water management
measures in the studying river basin.

As a result of industry practice, the student will be able to:

- use the main provisions of the methodology and apply them when working
on the chosen topic of the thesis;

- use modern methods of collecting, analyzing and processing scientific
information;

- to study literary sources on the subject being developed with the aim of their
use in the performance of the thesis;

- apply the methods of research and experimental work;

- know the rules of operation of research equipment;

- apply the methods of analysis and processing of experimental data;

- analyze information technologies in scientific research, software products
related to the field of hydrology;



- know the requirements for the design of scientific and technical
documentation;

- to analyze, systematize and summarize scientific and technical information
on the topic of the thesis;

- perform theoretical or experimental research within the framework of the
tasks;

- analyze the results;

- compare the results of the study of the object of development with the head,;

- perform an analysis of the scientific and practical significance of the
research.

- to analyze using modern methods;

- substantiate the relevance of the theoretical and practical significance of the
problem under study;

- analyze the scientific literature;

- work with catalogs of scientific literature and databases;

- prepare scientific literature reviews on the problem under study;

- draw up a research program;

- choose the correct form for presenting the research results;

- prepare presentations of research results;

- interpret the results of research in professional activities.

Content of practice works:

Undergraduate practice is carried out in the form of a real diploma project
carried out by a student within the framework of the approved topic of the diploma
works, taking into account the interests and capabilities of the units in which it is
conducted.

The work of a student during the period of practice is organized in accordance
with the plan for the implementation of the thesis: the choice of topic, the definition
of the problem, the object and subject of research; formulation of the purpose and
objectives of the study; theoretical analysis of literature and research on the problem,
selection of the necessary sources on the topic; selection of the object of study;
definition of a complex of research methods.
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GENERAL EDUCATION DISCIPLINES (GE)

COMPULSORY COMPONENT (CC)

Social and humanitarian module - 6 credits

Code MHK1101

Modern history of Kazakhstan

Prerequisites

no Prerequisites no

Credits

3 Semester 1

Aim of discipline

To form a system of scientific views on the history of modern
Kazakhstan society in the context of the world historical process.

Abstract of
discipline

Large-scale transformations are accompanied by the modernization
of public consciousness, which involves the transformation of
learning based on a problem-based approach. Knowledge gained
from the study of modern history of Kazakhstan contributes to the
understanding of the dynamics of the development of historical
processes and forms value reference points for ethnic, social,
cultural identity in the surrounding world. The successful
implementation of the state programs ‘“Madeni Mura” and “Halyk
Tarih Tolkynynda” broadened the horizons of historical knowledge
and led to fundamental work aimed at changing the public
consciousness and forming a unified Nation of strong and
responsible people. The present stage of development of our
country is characterized by the Third Modernization of Kazakhstan,
the creation of a new model of economic growth that will ensure
the global competitiveness of the country. Modernization of the
economy is inextricably linked with the modernization of
consciousness, when every citizen of Kazakhstan will understand
the need for change in order to move to a qualitatively new level of
development of his country. Kazakhstan society should have a
spiritual and ideological core for the successful implementation of
the goals set, this is facilitated by the program “Ruhani zhangyru”
which reveals the mechanisms for modernization of public
consciousness and is based on the continuity of spiritual and
cultural traditions. Knowledge of the history of their people
contributes to a broader perception and ability to rethink.

Code Phil2102

Philosophy

Prerequisites

MHK1101
Modern history
of Kazakhstan.

Postrequisites | no

Credits

3 Semester 4

Aim of discipline

Formation of students' holistic system understanding of philosophy
as a special form of knowledge of the world, its main sections,
problems and methods of their study in the context of future
professional activity.

Abstract of
discipline

Discipline "Philosophy" is aimed at developing students' openness
of consciousness, understanding their own national code and




national identity, spiritual modernization, competitiveness, realism
and pragmatism, independent critical thinking, the cult of
knowledge and education, and the mastery of such key ideological
concepts as justice, dignity and freedom, as well as the development
and strengthening of the values of tolerance, intercultural dialogue
and the culture of peace. Particular attention is paid to the problems
of preserving national identity, the inner core of the national “I”” and
the national spirit, which are reflected in the project “Ruhani
zhangyru”, the role of philosophy in modernizing public
consciousness and solving global modern problems. Philosophy
contributes to the formation of students' philosophical reflection,
skills of self-analysis and moral self-regulation, contributes to the
development of research abilities and the formation of intellectual
and creative potential.

Instrumental Module — 15 credits

Code FL1103

Foreign language

Prerequisites no Postrequisites | POFL2202  Professionally-
oriented Foreign Language
Credits 6 Semester 1,2

Aim of discipline

To form student’s knowledge for active use of a foreign language
both in everyday and professional communication.

Abstract of The “Foreign Language” discipline is aimed at further developing

discipline the language competencies acquired at school as a part of English
language discipline program (General English), as well as
deepening skills in the use of English as a means of communication
with the formation of the following competencies: communicative
(reading, writing, listening, speaking), language (pronunciation,
vocabulary, grammar), general cultural and interpersonal.

E(()Ig()aLllo 4 Kazakh (Russian) language

Prerequisites no Postrequisites | PK(R)L2201  Professional

Kazakh (Russian) language
Credits 6 Semester 1,2

Aim of discipline

Provide high-quality Kazakh (Russian) language proficiency in the
context of Kazakh national culture as an instrument of social,
intercultural, professional and personal communication through the
formation of communicative competence in all types of speech
activiies in accordance with the levels of proficiency in a foreign
language according to the Council of Europe scale (A1, A2 + LSP;
B1, B2 + LSP; C1 + LSP).

Abstract of
discipline

The discipline "Kazakh (Russian) language" is aimed at shaping the
social and humanitarian outlook of students in the context of a
nationwide idea of spiritual modernization, involving the
development of internationalism, tolerant attitude to world cultures




and languages as the basis of national consciousness and cultural
code. modern technologies, the use and transfer of which are able
to ensure the modernization of the country and the personal career
growth of future specialists.

Code ICT1105

Information and communication technology

Prerequisites no Postrequisites | MMSPHI3224 Modern
methods of statistical
processing of hydrological
information, GISH3228 GIS
in Hydrology, MHPGIS4227
Modeling of hydrological
processes in GIS

Credits 3 Semester 2

Aim of discipline

Formation of the ability to critically evaluate and analyze processes,
methods of searching, storing and processing information, methods
of collecting and transmitting information through digital
technologies.

Abstract of
discipline

The discipline "Information and communication technologies" is
designed to build the ability to critically understand the role and
importance  of modern information and communication
technologies in the era of digital globalization. In connection with
the entry of the economy of Kazakhstan into the era of the Fourth
Industrial Revolution, the adoption of a comprehensive program
“Digital Kazakhstan”, the development of new technologies such
as the Internet of things, cloud technologies, big data, blockchain,
etc. thinking, the acquisition of knowledge and skills in the use of
modern information and communication technologies in various
activities.

ELECTIVE COMPONENT (EC)

M

odule of Social-Political Knowledge — 4 credits

Code Soc2106

Sociology

Prerequisites

MHK1101
Modern history
of Kazakhstan

Postrequisites | Psy2107 Psychology

Credits

3 Semester 3

Aim of discipline

Formation of sociological thinking and imagination of the dynamic
social world in which we live, as well as in the formation of critical
thinking and analysis of modern societies, their social structures,
systems and institutions.

Abstract of
discipline

The discipline "Sociology" will allow students to get deeper into
the basics of sociology, including topics and applied aspects of
research, theory and methodology. By developing what S. Wright
Mills calls “sociological imagination,” the discipline will provide
Insights into how culture, religion, history, people and institutions




intersect in shaping their own experience, life chances and identity.
Throughout the course, a number of macro- and micro-sociological
“perspectives” will be presented and issues related to social
inequality and accessibility of education, ethnicity, gender, social
class, as well as institutions such as family, education, and the
media, which play an important role in shaping our own life and the
whole social world where we live. Based on the programmatic
paper “Looking into the Future: Modernizing Public
Consciousness” by the President of the country, the course
considers the features of the process of modernizing consciousness
and adapting Kazakh society to the global challenges of our time.

Code Pol2107

Political Science

Prerequisites

no Postrequisites | no

Credits

2 Semester 4

Aim of discipline

The study of the laws governing the formation and functioning of
politics, the preparation of students for participation in the political
life of the country, the formation of an active citizenship.

Abstract of
discipline

The discipline "Political Science" is aimed at forming the
knowledge of the laws and patterns of world politics and modern
political processes, explaining the essence and content of the
policies of national states, based on national security and the
realization of national interests. The study of this discipline
contributes to the formation of the socio-humanitarian outlook as
the basis for the modernization of public consciousness.
Understanding of internal and external connections and
relationships, major trends and patterns operating in different
political systems, objective criteria of the social policy dimension
contributes to the formation of national and civic identity.

Cultural heritage and interpersonal communication module - 4 credits

Code Cul2106

Culturology

Prerequisites

MHK1101
Modern history
of Kazakhstan

Postrequisites | no

Credits

3 Semester 3

Aim of discipline

Formation to students’ understanding of the specifics of the
development of national culture in the context of world culture and
civilization, the need for preservation of the cultural code of the
Kazakh people, and the ability to pursue the cultural heritage of the
Kazakh people in a dynamically changing multicultural world and
society in independent professional activity.

Abstract of
discipline

The discipline "Culturology" is aimed at developing the socio-
humanitarian worldview as the basis for the modernization of
public consciousness through the formation of cultural identity, the
ability to analyze and evaluate cultural situations based on an




understanding of the nature of cultural processes, the specifics of
cultural objects, the role of cultural values in intercultural
communication,

Code Psy2107 Psychology

Prerequisites So0c2106 Postrequisites | no
Sociology

Credits 2 Semester 4

Aim of discipline

Formation to students' social-personal and instrumental
competences in the field of psychological theory and practice of
interpersonal communication, necessary in professional activities.

Abstract of
discipline

The discipline "Psychology" contributes to the formation of a
general psychological culture of a person, awareness of his past,
present and future from psychological positions, as well as for
mastering knowledge of the socio-psychological patterns of
behavior in interpersonal communication.

Ecological Module - 4 credits

Code ESD2108

Ecology and sustainable development

Prerequisites no Postrequisites | HCh2213  Hydrochemistry,
IRBME4229 Integrated River
basin  management and
Ecohydrology,
PPMTRK4230 Problem of
pollutions of the main
transboundary  rivers  of
Kazakhstan

Credits 2 Semesters 4

Aim of discipline

Formation of sociological thinking and imagination of the dynamic
social world in which we live, as well as in the formation of critical
thinking and analysis of modern societies, their social structures,
systems and institutions.

Abstract of
discipline

Basic laws of interaction of living organisms with the environment;
mechanisms for the sustainability and functioning of ecosystems
and the biosphere; the place and role of ecology in solving modern
economic and political problems; global environmental problems
of our time, causes, stages of their formation and consequences;
sustainable development of nature and society, international
cooperation in the field of environmental protection.

Code HLS2109

Human L.ife Safety

Prerequisites

no Postrequisites | no

Credits

2 Semester 3

Aim of discipline

Formation of students' holistic system understanding of life safety
opportunities. The discipline "Life Safety of a Person” aims to
formulate students' theoretical and practical skills to protect against




dangerous and harmful environmental factors in all spheres of
human activity.

Abstract of

discipline

Classification of emergencies, hazards. Classification of hazardous
and harmful factors. Legislative and legal acts in the field of life
safety. Tasks, principles of construction and functioning of Civil
Protection in the Republic of Kazakhstan. Natural hazards.
Ensuring biomedical safety. Social dangers. Protection against
weapons of mass destruction. Sustainability of the functioning of
economic objects in emergencies. Human exposure to noise,
vibration, ultrasound, infrasound, EMF, and others. Radiation.
lonizing radiation. Radiation hazardous objects. Ensuring chemical
safety. Fire, explosions in industry, in everyday life, in the natural
environment; the reasons for their occurrence, the consequences.
Basics of organizing and conducting rescue operations.

BASIC DISCIPLINES (BD) - 70 credits

OBLIGATORY COMPONENT (OC) — 25 CREDITS

Professional language Module - 4 credits

Code
PK(R)L2201

Professional Kazakh (Russian) language

Prerequisites

K(R)L1104 no
Kazakh
(Russian)

Language

Postrequisites

Credits

2 Semester 3

Aim of discipline

Formation to students' skills and techniques of effective speech
interaction in various situations of communication, the formation
of grammatical skills and knowledge. Implementation of the main
tasks of speech models and relative types at various levels of
learning the state language.

Abstract of
discipline

The discipline "Professional Kazakh (Russian) language" is aimed
at the further development of knowledge of Kazakh (Russian)
language, based on pre-university knowledge and skills. The course
goals and objectives are taken as a basis of the course at each level.
The knowledge gained is aimed at the performance of all types of
speech actions (listening, reading, speaking and writing), the
formation of correct speech and literate writing, the definition of
the requirements set for students.

Code POFL 2202

Professionally-oriented foreign language

Prerequisites FL1103 Foreign | Postrequisites | no
Language
Credits 2 Semester 4

Aim of discipline

Formation of a professionally oriented communicative competence
of students, allowing them to integrate into the international




professional environment and use a professional oriental language
as a means of intercultural and professional communication.

Abstract of
discipline

The discipline "Professionally-oriented foreign language™ is aimed
at contributing to the formation of functional features of oral and
written vocational-oriented texts, documentation requirements
(within the program), adopted in professional communication and
in the country of the studied language, strategies of communicative
behavior in situations of international professional communication.

Module Hydrometeorological — 9 credits

Code GM1203

General meteorology

Prerequisites

no Postrequisites | PESGK1210 Physical,
economic and social
geography of Kazakhstan,
HR1205 Hydrology of rivers,
HPh2212 Hydrophysics,
WBS2214 Water balance
studies, HC3207
Hydrological  calculations,
EWRM3219 Economics of
water resources management,
GRH3223 General and river
hydraulics, WRNH3231
Water-related natural hazard,
IMP4232 Introduction to

mudflow processes

Credits

3 Semester 1

Aim of discipline

Formation of students' solid knowledge about atmospheric
composition and its general properties and deep understanding of
the nature of basic physical processes taking place in atmosphere in
their close interaction with the earth's surface and near-earth space.

Abstract of
discipline

The discipline "General meteorology" is aimed at forming
fundamental knowledge among students about the basic physical
processes occurring in atmosphere based on their qualitative and
quantitative description. The following aspects will be considered
during discipline studying: subject and tasks of meteorology; the
atmospheric air composition, vertical structure of atmosphere; basis
of atmospheric static; transformation processes of solar radiation in
atmosphere; radiation balance of underlying surface, atmosphere
and system of earth's surface — atmosphere; thermal regime of soil
and water bodies; exchange of heat, moisture and momentum
between atmosphere and earth's surface; air currents in atmosphere.

Code FH1204

Fundamentals of hydrology

Prerequisites

PESGK
economic

1210
and

no Postrequisites Physical,

social




geography of Kazakhstan,
RBW1221 River basins of the
world, HR1205 Hydrology of
rivers, Hyd2206 Hydrometry,

WBS2214 Water balance
studies, HP2233
Hydrological processes,
HFS3215 Hydrological field
survey, HC3207
Hydrological calculation,

HSER?2233 Hydrology of the
seas and estuaries of rivers,

HF3216 Hydrological
forecasts, HM4227
Hydrological modeling,

MMGFT4232 Mathematical
modeling of the groundwater
flow and transport.

Credits

3 Semester 1

Aim of discipline

Formation of knowledge about the composition and properties of
the hydrosphere, its individual components (excluding
groundwater), the planet’s water resources and its individual parts,
the use of water resources by humans, as well as give an idea of the
hydrology of rivers.

Abstract of
discipline

Discipline contributes to the formation of an integrated assessment
of the processes and patterns occurring in the hydrosphere objects
and studies the chemical and physical properties of natural waters,
the physical bases of the processes in the hydrosphere, the water
cycle in nature and the Earth’s water resources, the hydrology of
seas, lakes, rivers, glaciers, groundwater and wetlands.

Code HR1205

Hydrology of rivers

Prerequisites

HM1208 Higher | Postrequisites | Hyd2206 Hydrometry,
Mathematics, WBS2214 Water-balance
Phys1209 studies, HFS3215
Physics, Hydrological field survey,
GM1203 General HP2233 Hydrological
meteorology, processes, WRNH3231
FH1204 Water-related natural hazard,
Fundamental HC3207 Hydrological
hydrology calculation, EWRM3219
Economics of water resources
management, HF3216
Hydrological forecasts,
HM4227 Hydrological
modeling




Credits

3 | Semester |2

Aim of discipline

Formation to hydrology students the basis of scientific knowledge
in the field of hydrology river, regularities of river formation, water
flow, hydrological and water regime of watercourses,
characteristics and conditions of the winter regime and solid runoff.

Abstract of
discipline

Discipline is aimed at the formation of knowledge, revealing the
concepts:  physiographic, geological and  morphometric
characteristics of the river basin, river network, river fed, water loss
for evaporation and infiltration, water balance of the river basin and
river section, water regime of rivers, thermal and ice regime of
rivers , river sediments, channel processes.

Module Means and methods of measurement and calculation of flow

characteristics - 12 credits

Code Hyd2206

Hydrometry

Prerequisites HM1208 Higher | Postrequisites | WBS2214 Water balance
Mathematics, studies, HFS3215
Phys1209 Hydrological field survey,
Physics, FH1204 MMSPHI13224 Modern
Fundamentals of methods of statistical
hydrology, processing of hydrological
GC1218 information, HC3207
Geodesy and Hydrological calculation,
cartography, EWRM3219 Economics of
HR1205 water resources management,
Hydrology  of AUHC3217 Assessment of
river uncertainty in hydrological
calculation, HF3216
Hydrological forecasts
Credits 6 Semester 3,4

Aim of discipline

Formation of knowledge about the principles and methods of
monitoring water bodies and contains basic information about the
network of hydrological observations, methods for determining and
studying hydrological elements, hydrometric instruments, as well
as how to process the results of observations, prepare annual
publications of the State Water Cadastre and create information
base for hydrological justification of water management and
hydrotechnical projects.

Abstract of
discipline

Discipline is aimed at the formation of practical bases for stationary
and expeditionary hydrometric studies of water bodies, their office
processing. Principles of organization and tasks of hydrometric
surveys for scientific and practical purposes, requirements for the
river section and equipment of hydrological posts under various
conditions, measurement of water levels, survey works,
measurements of water velocity, monitoring water temperature,




solid runoff, ice phenomena, accuracy carried out are considered.
measurements and their metrological conformity, the composition
of standard and special hydrometric observations.

Code HC3207

Hydrological calculations

Prerequisites

HM1208 Postrequisites | MMSPHI13224 Modern
Mathematics, methods of statistical
Phys1209 processing of hydrological
Physics, information, AUHC3217
GM1203 General Assessment of uncertainty in
meteorology, hydrological calculation,
FH1204 AAIWR4220 Assessment of
Fundamental anthropogenic impacts on
hydrology, water runoff, HF3216
HR2207 Hydrological forecasts,

Hydrology  of
rivers, Hyd2206
Hydrometry,
HP2233
Hydrological
processes

MHPGIS4227 Modeling of
hydrological processes in GIS

Credits

6 Semester 5,6

Aim of discipline

Formation of students' ability to independently carry out
calculations and improve existing or develop new methods for
determining the calculated hydrological characteristics necessary to
provide the needs of construction design, the creation of objects
water consumptions and water use.

Abstract of
discipline

Discipline forms a complex of knowledge, allowing students to
acquire practical knowledge and methods for calculating river
runoff characteristics depending on runoff-forming factors,
methods and schemes for calculating water discharges of various
types, features for calculating annual, intra-annual, maximum and
minimum river runoff with hydrometeorological information and
with its lack or absence. The issues of assessing the characteristics
of solid runoff and the level regime of rivers are included.

ELECTIVE COMPONENT

STEM-module — 6 credits

Code HM1208

Higher Mathematics

Prerequisites

GM1203 General
meteorology, FH1204
Fundamentals of hydrology,
HR1205 Hydrology of river,

no Postrequisites

GC1211  Geodesy and
Cartography, Hyd2206
Hydrometry, HC3207




Hydrological  calculations,
HF3216 Hydrological
forecasts, HPh2212
Hydrophysics, HFS3215
Hydrological field survey,

AUHC3217 Assessment of
uncertainty in hydrological

calculation, HELR2218
Hydraulic engineering and
land reclamation,

MMGFT4232 Mathematical
modeling of the groundwater
flow and transport

Credits

3 Semesters 1

Aim of discipline

The main purpose of the course is to formation of students'
theoretical knowledge, practical skills in mathematics, helping to
simulate, analyze and solve various hydrology problems.

The discipline «Higher Mathematics» introduces students to the
possibility of using the basic concepts and methods of linear

Abstract of | algebra, analytic geometry, the differential calculus function of one
discipline and several independent variables, the integral calculus function of
one and several independent variables in describing hydrological
Processes.
Code Phys1209 | Physics
Prerequisites no Postrequisites | GM1203 General
meteorology, FH1204
Fundamentals of hydrology,
HR1205 Hydrology of rivers,
Hyd2206 Hydrometry,
HPh2212 Hydrophysics,
GRH3223 General and river
hydraulics, HC3207
Hydrological calculation
Credits 3 Semesters 1

Aim of discipline

Formation of students' ideas about the modern physical map of the
world and scientific worldview.

Abstract of

discipline

The discipline «Physics» is fundamental for the description and
understanding of hydrological processes. It reveals the essence of
the basic concepts, laws, theories of classical and modern physics,
their inner interconnection and integrity for mastering the hierarchy
of physical laws and concepts, the limits of their applicability,
which will effectively use the knowledge gained in specific
situations.

Module Physical-geographic aspects in hydrology - 4 credits




Code PESGK
1210

Physical, economical and social geography of Kazakhstan

Prerequisites GM1203 General | Postrequisites | HLR2222 Hydrology of lakes
meteorology, and reservoirs
FH1204
Fundamentals of
hydrology
Credits 2 Semester 2

Aim of discipline

Formation of students' basic knowledge about the formation and
development of the economy of Kazakhstan, its dependence on the
natural resource potential, social-demographic structure, regional
patterns of spatial differentiation, economic use and the ecological
state of the environment of the Republic of Kazakhstan.

Abstract of
discipline

The discipline "Physical, economic and social geography of
Kazakhstan" is aimed at developing the ability of future specialists
to distinguish the sectoral composition; observe the economic and
geographical processes and phenomena; to characterize the
population and the economy; highlight cause-effect relationships;
draw up diagrams of production and interindustry cycles and links;
identify the principles of economic and geographic zoning; to make
a comparative description of the economy of individual territories;
to find connections in the nature-economy system; analyze the
geological history of the development of the territory of the
Republic of Kazakhstan, the main types of relief,
hydrometeorological conditions, etc .; to study the problems of the
influence of anthropogenic factors on the natural complexes of
Kazakhstan; analyze the relationship of the components of
geosystems and use the knowledge gained in solving applied
problems.

Code GC1211

Geodesy and Cartography

Prerequisites

HM1209 Higher | Postrequisites
Mathematics,
FH2206 Basics
of Hydrology

Hyd2206
HELR2218
engineering and land
reclamation, GARBM2233
Geomorphological approach
to river basin management,
HFS3215 Hydrological field
survey, EWRM3219
Economics of water resources
management

Hydrometry,
Hydraulic

Credits

2 Semester 2

Aim of discipline

Formation of student's knowledge about the procedure for
conducting topographic and geodetic works on creating
topographic maps and plans: determining the location of object on




a plane and in space, including the task of determining areas,
orientation directions for the movement of objects for creating
geodetic foundation for building engineering structures in the form
of a theodolite course or system of moves: determine the heights
and elevations.

Abstract of Discipline is aimed at the formation of knowledge about the
discipline coordinate system, topographic maps and plans. Geodetic networks
and topographic surveys, linear-angle measurements, elevation
measurements are considered.
Module Physical-chemical aspects in hydrology - 6 credits

Code HPh2212

Hydrophysics

Prerequisites

HM1208 Higher | Postrequisites | HLR2222 Hydrology of lakes

mathematics, and reservoir, HP2233
Phys1209 Hydrological processes,
Physics, HSER?2233 Hydrology of the
GM1203 General seas and estuaries of rivers,

meteorology HPCS3228 Hydrodynamic

processes of the Caspian Sea

Credits

3 Semester 3

Aim of discipline

To form students' knowledge in the field of physical properties of
natural waters and physical processes occurring in water bodies of
the surface land. A hydrologist is able to understand the physical
nature of hydrological phenomena and processes, be able to apply
fundamental physical laws and mathematical methods in analyzing
natural processes in water objects and their interaction with the
environment, correctly select research methods and methods for
calculating hydrophysical characteristics, and to assess their
validity and reliability.

Abstract of
discipline

Discipline is aimed at forming the ability to assess the
characteristics of the hydrosphere as a geophysical system, the
structure of water as a physical body. The physical properties of
water, ice and snow and their role in hydrological phenomena,
water-physical properties of soils, heat exchange processes, ice-
thermal processes, waves in water bodies, the role of modern
hydrophysical studies in the rational use and protection of water
resources are studied.

Code HCh2213

Hydrochemistry

Prerequisites

ESD2108 Postrequisites | AAIWR4220 Assessment of
Ecology and anthropogenic impacts on
sustainable water runoff, WASSWT4230

development Water abstraction supply,
sanitation and wastewater
treatment, PPMTRKA4230

Problem of pollutions of the




main transboundary rivers of
Kazakhstan

Credits

2 Semester 3

Aim of discipline

Formation of ideas about the basic laws of chemistry, the nature of
the chemical bond, the chemical composition of natural waters, the
factors responsible for the formation of their chemical composition,
and the regularities in the course of various chemical processes in
the hydrosphere.

Discipline is directed to consideration and study questions in the

Abstract of chemistry of surface and groundwater, the theoretical foundations
discipline . . i :
of water chemistry, and applied issues of regional water chemistry.
Module Applied Aspects in Hydrology - 6 credits
Code WBS2214 | Water-balance studies

Prerequisites GM1203 General | Postrequisites | EWRM3219 Economics of
meteorology, water resources management,
FH1204 IRBME4229 Integrated River
Fundamentals of basin  management and
hydrology, Ecohydrology, RSGEC3231
HR1205 River system and global
Hydrology  of environmental change,
river, Hyd2206 ECCWM4232 Effects of
Hydrometry, climate change on watershed
HLR2222 management, MMGFT4232
Hydrography of Mathematical modeling of
lakes and the groundwater flow and
reservoirs transport

Credits 3 Semester 4

Aim of discipline

Formation to students the ability to apply various methods of
organizing and conducting comprehensive studies studying the
water balance of river catchments, water bodies, glaciers and other
natural objects, about the basic patterns of formation of the main
elements of water balance: precipitation, runoff, total evaporation,
etc.

Abstract of

discipline

Discipline is aimed at the formation of knowledge for the
organization of water-balance studies, based on the equation of
water balance. Questions are considered: research and calculation
of the main elements of the water balance, water balance and
surface water resources. Water balance and water resources of the
regions.

Code HFS3215

Hydrological field survey

Prerequisites

EWRM3219 Economics of
water resources management,
AAIWR4220 Assessment of
anthropogenic impacts on

HM1208 Higher | Postrequisites
Mathematics,
FH1204
Fundamentals of




Credits

hydrology, water runoff, WASSWT4230
HR1205 Water abstraction supply,
Hydrology  of sanitation and wastewater
rivers, GC1211 treatment, HSER?2233
Geodesy and Introduction to GARBMA4230
cartography, Geomorphological approach
Hyd2206 to river basin management
Hydrometry,

HELR2218

Hydraulic

engineering and

land reclamation

3 Semester 5

Aim of discipline

Formation of ideas about modern survey methods in studies of
water bodies (rivers, lakes, reservoirs, wetlands, glaciers, snow
cover, some hydrological phenomena) affecting economic objects.

Abstract of

discipline

Discipline forms of research works skills and provides for a
consistent familiarization with the main regulatory documents,
organizing and providing surveys, the composition of the necessary
preparatory work, the content and methods of conducting full-scale
(stationary and expeditionary) hydrological research, as well as
using such modern techniques and methods as aerospace
information.

Module Calculating and practical aspects in hydrology — 9 credits

Code HF3216

Hydrological forecasts

Prerequisites

MHPGIS4227 Modeling of
hydrological processes in
GIS, HM4227 Hydrological
modeling, HSWC4229
Hydrological services for the
water consumers

HM1208 Higher | Postrequisites
mathematics,
FH1204
Fundamentals of
hydrology,
HR1205
Hydrology  of
rivers, Hyd2206
Hydrometry,
HP2233
Hydrological
processes,
HC3207
Hydrological
calculations,
MMSPHI13224
Modern methods
of statistical
processing of
hydrological




information,
AUHC3217
Assessment
uncertainty
hydrological
calculation

of
in

Credits

6 Semester 6,7

Aim of discipline

Forms the abilities to analyze patterns of occurrence and
development of hydrological phenomena and methods for
predicting hydrological processes and phenomena.

Discipline is aimed at generating knowledge of hydrological
forecasts. Short-term and long-term forecasts, forecasts of water

Abstract of | runoff and river levels based on regularities of river runoff
discipline movement, forecasts of flat river flow, mountain river runoff
forecasts, rain flood forecasts, forecasts of ice phenomena in rivers
and reservoirs are considered
Code . . :
AUHC3217 Assessment of uncertainty in hydrological calculation
Prerequisites HM1208 Higher | Postrequisites | HF3216 Hydrological
mathematics, forecasts, HSWC4229
Hyd2206 Hydrological services for the
Hydrometry, water consumers,
HC3207 AAIWR4220 Assessment of
Hydrological anthropogenic impacts on
calculations, water runoff
MMSPHI13224
Modern methods
of statistical
processing of
hydrological
information
Credits 3 Semester 6

Aim of discipline

Forms the ability of students to assess hydrometeorological
conditions and choose methodological approaches to assessing the
accuracy of hydrological characteristics and runoff parameters.

Abstract of

discipline

Discipline forms the possibility of determining the features and
type of error of hydrological observations and calculations.
Assessment of the effectiveness of the norm of the coefficient of
variation to a multiyear period, the assessment of the accuracy of
runoff parameters taking into account information, the assessment
of random and systematic errors, group analysis of hydrological
data are considered.

Module Solution of water management issues — 9 credits




Code
HELR2218

Hydraulic engineering and land reclamation

Prerequisites

HM1208 Higher | Postrequisites | HFS3215 Hydrological field

mathematics, GC survey, EWRM3219
1211  Geodesy Economics of water resources
and Cartography management, AAIWR4220

Assessment of anthropogenic
Impacts on water runoff,
WRNH3231  Water-related
natural hazard

Credits

3 Semester 4

Aim of discipline

Forms the ability to assess the main types of river hydraulic
structures (hydraulic structures) for various purposes and structures
and hydraulic systems that are used in the water industry, the study
of the principles of using water resources with the help of hydraulic
structures for nature conservation.

Discipline is aimed at studying the main types of river hydraulic
structures for various purposes and structures and waterworks,

gfs)cs:fgellfrﬁe of which are used in_ vv_ater mana}gement, and the formation of
knowledge of the principles of using water resources with the help
of hydraulic structures for nature conservation.

Code Economics of water resources management

EWRM3219

Prerequisites

GM1203 General | Postrequisites | AAIWR4220 Assessment of
meteorology, anthropogenic impacts on
HM1208 water runoff, HSWC4229
Mathematics, Hydrological services for the
GC1211 water consumers,
Geodesy and IRBME4229 Integrated River
cartography, basin  management and
HR1205 Ecohydrology,

Hydrology  of WASSWT4230 Water
rivers, Hyd2206 abstraction supply, sanitation
Hydrometry, and wastewater treatment

WBS2214 Water
balance studies,
HELR2218
Hydraulic
engineering and
land reclamation,
HFS3215
Hydrological
field survey

Credits

3 Semester 5




Aim of discipline

Formation of the ability to understand the tasks, functions and
composition of water economy and to teach students to perform
water economy calculations, the results of which contribute to the
integrated and rational use of water resources.

Abstract of

discipline

Discipline forms the basis of engineering training of hydrologists
in the field of economic use and protection of water resources.
Hydrology as a science meets the practical needs of water
engineering design, hydraulic engineering and engineering
solutions for water protection measures.

Code
AAIWR4220

Assessment of anthropogenic impacts on water runoff

Prerequisites

HCh2213
Hydrochemistry,
HC3207
Hydrological
calculations,
HELR2218
Hydraulic
engineering and
land reclamation,
HFS3215
Hydrological
field survey,
AUHC3217
Assessment
uncertainty
hydrological
calculation,
EWRM 3219
Economics  of
water resources
management,
UH3231 Urban
hydrology,
PPMTRK2233
Problem of
pollutions of the
main
transboundary
rivers
Kazakhstan

Postrequisites | no

of
in

of

Credits

3 Semester 7

Aim of discipline

The ability to assess significant changes in runoff characteristics
due to anthropogenic impacts, the ability to apply known methods
of quantifying the impact of economic activity on river runoff, and




the ability to assess various factors of economic activity on the
hydrological characteristics of runoff and changes in the water
regime of rivers and water resources of river basins in connection
with human activities for the rational and safe use of them in the
future.

Abstract of

discipline

Discipline is aimed at developing an understanding of quantitative
assessment methods of the impact of economic activity on river
runoff, changes in river runoff in connection with economic
activities (using the example of mountain and lowland watersheds),
changes in the total runoff of some rivers and the Earth’s water
resources under the influence of anthropogenic factors.

Module Global hydrology and hydrology of reservoirs — 6 credits

Code RBW1221

River basins of the world

Prerequisites

Credits

FH1204 Postrequisites | HSER2233 Hydrology of the
Fundamentals of seas and estuaries of rivers,
hydrology, RSGEC3231 River system
PESGK 1210 and global environmental
Physical, change

economic  and

social geography

of Kazakhstan

3 Semester 2

Aim of discipline

Formation of the ability to assess the conditions of the formation of
river runoff, to know the water regime, hydrographic characteristics
and the main hydrological parameters of large water bodies of the
continents of the Earth and Kazakhstan.

Abstract of

discipline

Discipline is focused on the study of physiographic features of the
regions of the World and Kazakhstan, hydrographic and general
features of the regime of rivers, lakes and reservoirs, and generates
knowledge in the field of formation of the hydrometeorological
regime of water bodies, depending on runoff-forming factors.

Code HLR2222

Hydrology of lakes and reservoir

Prerequisites

PESGK 1210 | Postrequisites | WBS2214  Water-balance
Physical, studies, HPCS3228
economic  and Hydrodynamic processes of

social geography the Caspian Sea, IRBME4229

of Kazakhstan Integrated  River  basin
management and
Ecohydrology
Credits 3 Semester 3

Aim of discipline

Formation practical skills for studying the peculiarities of the
hydrological regime of lakes and reservoirs as land water bodies,
introduces the organization, methodology and main directions of
hydrological studies of lak bodies of water.




Abstract of

discipline

Discipline is aimed at the formation of knowledge and skills of
integrated research and solving problems related to the use and
environmental problems of lake-like reservoirs, the production of
hydrological work on lakes and reservoirs, processing and analysis
of existing hydrological information about it.

PROFILE DISCIPLINES — 33 credits

OBLIGATORY COMPONENT -6 credits

Module Statistical-mathematical and hydraulic calculations - 6 credits

Code GRH3223

General and river hydraulics

Prerequisites

GM1203 General | Postrequisites | DChF3225 Dynamics of
meteorology, channel flow, ChP3226
HM1208 Channel processes

Mathematics,
Ph1210 Physics

Credits

3 Semester 5

Aim of discipline

Forms the ability to apply hydraulic methods necessary to solve
specific practical problems associated with various cases of fluid
movement.

Discipline is aimed at developing knowledge of open flow
hydraulics and studies the following issues: balance of

Abstract of | incompressible fluid (hydrostatics), hydraulic schematization of

discipline fluid flow, hydraulic resistance, water movement in open channels,
hydraulic jump, weirs, water movement in river channels, unsteady
water movement.

Code Modern methods of statistical processing of hydrological

MMSPHI3224 | information

Prerequisites ICT1105 Postrequisites | AUHC3217 Assessment of

Information and
Communication

uncertainty in hydrological
calculation, GISH3228 GIS

Technologies, in  Hydrology, HF3216
Hyd2206 Hydrological forecasts,
Hydrometry, MHPGIS4227 Modeling of
HC3207 hydrological processes in GIS
Hydrological
calculation

Credits 3 Semester 5

Aim of discipline

Formation of the ability to analyze and process hydrological
information, introduces the methods of its automated collection,
storage and transmission, as well as teach them various methods of
automated processing of hydrological information using a personal
computer, methods and means of solving using PC mathematical
problems and using it to automate experimental studies .

Abstract of

discipline

Discipline is aimed at understanding the role of hydrological
information in monitoring the natural environment, the types and




sources of hydrological information; introduces students to the
main types of computing technology used in hydrology in different
periods; to characterize the device of a personal computer (PC) and
the purpose of its main parts; familiarize students with the basic
principles of programming; give an idea of the basic principles of
collecting, transmitting and storing hydrological information; teach
students how to prepare hydrological information for its automated
processing; to teach students to various methods of automated
processing of hydrological information using a personal computer.

ELECTIVE COMPONENT — 27 credits

Module Channel Processes — 6 credits

Code DChF3225

Dynamics of channel flow

Prerequisites

HM1208 Higher | Postrequisites | ChP3226 Channel processes,

Mathematics, IMP4232  Introduction to
GRH3223 mudflow processes,
General and river GARBMA4230

hydraulics Geomorphological approach

to river basin management.

Credits

3 Semester 5

Aim of discipline

Formation of the ability to solve problems in the field of kinematics
and dynamics of flows and introduces students-hydrologists with
the basic concepts and provisions of the dynamics of flows

Discipline is aimed at the formation of knowledge of the turbulent
flow, the laws of velocity distribution in the channel flow, the

Abstract of | mechanical composition and hydraulic properties of sediments, the
discipline interaction of the channel flow and sediments, the main types of
channel processes, methods for assessing the stability of river
channels, the impact of economic activity on the channel processes
Code ChP3226 | Channel processes
Prerequisite HM1208 Higher | Prerequisite IMP4232  Introduction to
Mathematics, mudflow processes
GRH3223
General and river
hydraulics
DChF3225
Dynamics of
channel flow
Credits 3 Semester 6

Aim of discipline

Formation of the ability to solve problems in the field of kinematics
with a hard and deformable bed and introduces the hydrology
students with the basic concepts and provisions of the channel
processes.

Abstract of

discipline

Discipline forms knowledge of hydromechanical theory of channel
processes, characteristics of river soils (bottom sediments.




Hydraulic strength of bottom sediments is considered; Theory of
suspended sediments by turbulent flow of water; Interchange of
turbulent suspended flow and sediment flow; sediment attraction
elements.

Module GIS technology in hydrology - 6 credits

Code GISH3228

GIS in Hydrology

Prerequisites ICT1105 Postrequisites | MHPGIS4227 Modeling of
Information and hydrological processes in
Communication GIS, HM4227 Hydrological
Technology; modeling, MMGFT4232
MMSPHI13224 Mathematical modeling of
Modern methods the groundwater flow and
of statistical transport
processing of
hydrological
information

Credits 3 Semester 6

Aim of discipline

Formation of ideas about the possibility of using GIS technologies
in hydrological research, existing source data, means of spatial
analysis of hydrological information.

Discipline forms knowledge of geographic information systems

Abstract of | and the use of hydrological modular technologies, conclusions, and

discipline data visualization, means of access to hydrometeorological
databases.

Code Modeling of hydrological processes in GIS

MHPGI1S4227

Prerequisites

ICT1105
Information and
Communication
Technology;
HC3207
Hydrological
calculations,
MMSPHI3224
Modern methods
of statistical
processing of
hydrological
information,
GISH3228 GIS
in  Hydrology,
HF3216
Hydrological
forecasts

Postrequisites | no




Credits

3 | Semester K

Aim of discipline

Formation of a specialist-hydrologist ability to understand the
physical nature of hydrological phenomena and processes, to be
able to use elements of the mathematical apparatus and methods for
calculating and analyzing hydrological processes in water bodies
and their interaction with the environment, to correctly choose the
necessary set of hydrological characteristics for building models, to
evaluate their legitimacy and authenticity.

Formation of a student's knowledge in the field of modeling
hydrological processes occurring in land water bodies, building
hydrological models, understanding the general structure of

Abstract of | hydrological models and connections of its elements and the
discipline essence of building hydrological models. Include the study of new
knowledge in the context of basic knowledge of the specialty,
interpret its content, analyze the learning situation and suggest the
direction of its solution.
Module Hydrological support of the Economy — 6 credits
Code Hydrological services for the water consumers
HSWC4229 ydrolog
Prerequisites AUHC3217 Postrequisites | no
Assessment  of
uncertainty  in
hydrological
calculation,
EWRM 3219
Economics  of
water resources
management,
HF3216
Hydrological
forecasts
Credits 3 Semester 7

Aim of discipline

Consists in the formation of the ability to assess the degree of
influence of hydrometeorological conditions and regime
characteristics on the activities of various sectors of the national
economy, assess the effectiveness of hydrometeorological support
for various sectors of the national economy, and provide
recommendations for the selection of optimal economic solutions
based on hydrometeorological information and basic calculation
schemes.

Abstract of

discipline

Types of hydrological information. Search for an optimal economic
solution based on normative and prognostic information. Economic
efficiency of hydrological support for national economy. General
principles and assessment of economic efficiency in the national




economy and results of hydrological studies. Analysis of methods
for assessing the economic effectiveness of hydrometeorological
support of various agriculture branches.

Code
WASSWT4230

Water abstraction supply, sanitation and wastewater treatment

Prerequisites

HCh2213
Hydrochemistry;
HFS3215
Hydrological
field survey,
EWRM3219
Economics  of
water resources
management,
UH3231 Urban
hydrology

Postrequisites | no

Credits

3 Semester 7

Aim of discipline

Formation of the student's abilities to orient in the genesis and in
the types of wastewater, their origin, composition and physical-
chemical indicators; norms and discharges of wastewater, the
effects of wastewater and the rationing of water quality in water
bodies; study of wastewater treatment methods of different origin,
it choice, methods of disposal of precipitation.

Abstract of

discipline

Discipline is aimed at the formation of knowledge about
wastewater, their origin, types, composition, and physico-chemical
indicators. Norms and expenses of water disposal are also studied,
assessment of the impact of wastewater on the state of water
resources of the territories and rationing of water quality of water
bodies, methods of sewage treatment of different origin, their
choice, methods of utilization of sedimentary water and wastewater
costs, the effects of waste water and water quality rationing;
methods of wastewater treatment of different origin, their choice,
methods of disposal of precipitation.

Module Dangerous hydrological phenomena and hydrology of the seas — 9 credits

Code
WRNH3231

Water-related natural hazard

Prerequisites

GM1203 General | Postrequisites | IMP4232  Introduction to
meteorology, mudflow processes,
HM1208 Higher IRBME4229 Integrated River
Mathematics, basin  management and
HR1205 Ecohydrology, GARBM4230
Hydrology  of Geomorphological approach
rivers, to river basin management,
HELR2218 ECCWM4232 Effects of




Hydraulic climate change on watershed
engineering and management
land reclamation,
HSER2233
Hydrology of the
seas and estuaries
of rivers
Credits 3 Semester 6

Aim of discipline

Formation of students' ability to master with the main tasks in
solving hydrological problems associated with dangerous
hydrological phenomena: their nature, nature of development, risks
and losses from it develop, issues of forecasting and calculating
flood characteristics.

Abstract of

discipline

Discipline is aimed at generating knowledge about the types of
floods, their classification of floods according to frequency of
occurrence, the nature of long waves, risks and damages from
dangerous hydrological phenomena. Also considered: direct and
indirect damages from floods; spring floods and mash-stopping;
flood floods; mudflows and mudflow types; avalanches and their
hydrological role; the influence of endogenous factors; issues of
hydrological information interpretation; calculations and forecasts
of hazardous phenomena.

Code IMP4232

Introduction to mudflow processes

Prerequisites

GM1203 General | Postrequisites | no
meteorology,
HFS3215
Hydrological
field survey,
DChF3225
Dynamics
channel
ChP3226
Channel
processes,
WRNH3231
Water-related
natural hazard

of
flow,

Credits

3 Semester 7

Aim of discipline

Formation of abilities to understanding the features of the formation
of mudflows, methods of their study, the main mudflow problems
and methods for their solution, as well as measures and facilities for
the prevention of mudflows and mud protection.




Abstract of

discipline

Discipline is aimed at the formation of knowledge of mudflows,
their nature, protective measures, and get acquainted with modern
mudflow terminology, acquire skills in calculating the
characteristics of mudflows for the design of mudflow structures

Code HSER?2233

Hydrology of the seas and estuaries of rivers

Prerequisites FH1204 Postrequisites | WRNH3231  Water-related
Fundamentals of natural hazard, HPCS3228
hydrology, Hydrodynamic processes of
HPh2212 the Caspian Sea
Hydrophysics,

RBW1221 River
basins of the
world
Credits 3 Semester 4

Aim of discipline

Forms the ability to understand general information about the
oceans, the physics of the ocean and the seas, the dynamics of the
ocean and the seas and the processes at the boundary of land and
sea.

Abstract of

discipline

Discipline forms an idea of the physicochemical properties and
characteristics of sea water, the main processes occurring in the
oceans and seas, the calculation of marine hydrological
characteristics and the corresponding graphical construction.

Mod

Code HM4227

Prerequisites

ule Computer technologies in hydrology — 6 credits
Hydrological modeling
FH1204 Postrequisites | no
Fundamentals of
hydrology,
HR1205
Hydrology  of
rivers,
GISH3228 GIS
in  Hydrology,
HF3216
Hydrological
forecasts,
MHPGIS4227
Modeling of
hydrological
processes in GIS,
MMGFT4232
Mathematical
modeling of the
groundwater




flow and

transport

Credits

3 Semester 7

Aim of discipline

Formation of the ability to understand the main types and methods
of modeling hydrological processes, modeling algorithms and
problem statement that requires solving.

Abstract of

discipline

Discipline is aimed at developing skills in applying models of
hydrological processes, studying model types, temporal and spatial
resolution of models, principles of model calibration and
assessment of climate change.

Code HPCS3228

Hydrodynamic processes of the Caspian Sea

Prerequisites

HPh2212 Postrequisites | no
Hydrophysics,
HLR2222
Hydrography of
lakes and
reservoirs,
HSER2233
Hydrology of the
seas and estuaries
of rivers

Credits

3 Semester 6

Aim of discipline

Formation of the student's ability to independently solve problems
related to the hydrodynamic processes of the Caspian Sea according
to data on earth and satellite observations.

Discipline forms knowledge about the hydrological processes of the
Caspian Sea and considers the stages of development of long-term
and inter-annual fluctuations in the level of the Caspian Sea.
Calculations of average annual water levels of the Caspian Sea

gfbs?m.d of based on observational data. Construction and analysis of the
iscipline . ) .
difference-integral curve of average annual sea levels. Basic
principles of operation of the hydrodynamic model MIKE 21. The
use of the hydrodynamic model of the Caspian Sea. Basic principles
of operation of the wave spectral model SWAN.
Module Integrated water resources management — 6 credits
Code . .
IRBME4229 Integrated River basin management and Ecohydrology

Prerequisites

WBS2214 Water
balance studies,
EWRM 3219
Economics  of
water resources
management,
HLR2222

Postrequisites | no




Hydrography of
lakes and
reservoirs,
HSWC4229
Hydrological
services for the
water consumers,
WRNH3231
Water-related
natural  hazard,
RSGEC3231
River system and
global
environmental
change,
WASSWT4230
Water
abstraction
supply,
sanitation
wastewater
treatment

and

Credits

3 Semester 7

Aim of discipline

Formation to student's ability to identify adverse effects in river
basins and create a concept of a sustainable river basin that will
provide a balance between the existing natural functions of the river
system and the developed aspects of the system, taking into account
industrial use, recreation, environmental management and
agricultural purposes.

Discipline forms knowledge of the principles of integrated water
resources management (IWRM) in accordance with international

‘é‘igg?ﬁée of standards. Appropriate tools are offered to students to identify
P potential threats to the aquatic environment and to evaluate the
effectiveness of improvement measures.
Code : : :
GARBMA4230 Geomorphological approach to river basin management

Prerequisites

GC1211
Geodesy
Cartography,
HFS3215
Hydrological
field survey,
DChF3225
Dynamics
channel

Postrequisites | no

and

of
flow,




WRNH3231
Water-related
natural hazard

Credits

3 Semester 7

Aim of discipline

Forms the ability to navigate the latest theoretical and practical
developments in the field of river geomorphology and river basin
management skills based on World experience and research
conducted by the River Basin Research Group and hydrology in the
universities of World.

Abstract of

discipline

Discipline is aimed at developing research skills in river basin
systems based on case studies and experience examining river
systems in Europe, New Zealand, the Mediterranean and South
America. Geomorphological procedures that can be used to identify
the causes of instability in river catchments and steps that can be
taken to eliminate these problems are considered.

Module Impact of climate change and anthropogenic load on river runoff — 9

credits
Code River system and global environmental change
RSGEC3231
Prerequisites WBS2214 Water | Postrequisites | IRBME4229 Integrated River
balance studies, basin  management and
RBW1221 River Ecohydrology
basins of the
world
Credits 3 Semester 6

Aim of discipline

Formation of the ability to identify and analyze the factors
influencing global processes on river systems and to find solutions
to problems.

Discipline builds the ability to critically evaluate and demonstrate

dA.bSFraf:t of evidence on both the written exam and the assessment essay by
iscipline . . :
reading a wide range of relevant literature.

EE%WM 4232 Effects of climate change on watershed management
Prerequisites WBS2214 Water | Postrequisites | no

balance studies,

HSWC4229

Hydrological

services for the

water consumers,

WRNH3231

Water-related

natural hazard
Credits 3 Semester 7




Aim of discipline

Formation of the ability to identify changes in flow patterns and
reduce the annual availability of water for the main sectors of the
economy, in particular agriculture, forestry, energy supply and
drinking water.

Discipline is focused on studying the effects of climate change on

g‘.bSFra?t of | \vater resources, providing students with the latest information on
iscipline : . .
alternatives and patterns of adaptation to climate change.
Code Problem of pollutions of the main transboundary rivers of
PPMTRK?2233 | Kazakhstan
Prerequisites HCh2213 Postrequisites | AAIWR4220 Assessment of
Hydrochemistry, anthropogenic impacts on
ESD2108 water runoff
Ecology and
sustainable
development
Credits 3 Semester 4

Aim of discipline

Forms the ability to independently perform calculations of
hydrochemical characteristics, will be able to develop new methods
for determining the calculated hydrochemical composition, to
assess the hydrochemical and environmental conditions of water
bodies.

Abstract of

discipline

Discipline is aimed at acquiring skills to calculate the excess of
maximum permissible concentrations, maximum permissible
concentrations of water bodies for domestic purposes, the regime
and characteristics of conditionally natural hydrochemical runoff in
the Ertis, Esil, Tobol river basins, calculations of hydrochemical
characteristics of rivers in the Balkash-Alakol basin in
conditionally natural flow, Shu-Talas basin in the period of
conditionally natural stream, mode of determination and
characteristics of the natural flow in the Zhaiyk-Caspian basin.

Module Mathematical modeling of hydrogeological processes and applied issues

of hydrology — 9 credits

Code UH3231

Urban hydrology

Prerequisites EWRM3219 Postrequisites | AAIWR4220 Assessment of
Economics  of anthropogenic impacts on
water resources water runoff, WASSWT4230
management Water abstraction supply,

sanitation and wastewater
treatment

Credits 3 Semester 6

Aim of discipline

Formation of ability in understanding various aspects of urban
hydrology and water resource management.

Abstract of

discipline

Discipline forms the skills in urban hydrology, the issues of
assessing the risk of storm waters are considered. Overview of




storm water system design. Introduction to design programs:
AutoCAD. Flood control and climate change in urban hydrology.
Urban hydrology in cold climates. Case studies of urban runoff.

Code
MMGFT4232

Mathematical modeling of the groundwater flow and transport

Prerequisites

FH1204
Fundamentals of
hydrology,
HM1208 Higher
Mathematics,
WBS2214
Water-balance
studies,
GISH3228 GIS
in  Hydrology,
MHPGIS4227
Modeling
hydrological
processes in GIS,
HM4227
Hydrological
modeling

Postrequisites | no

of

Credits

3 Semester 7

Aim of discipline

Forms the ability to analyze the prospects of general mathematical
methods used to solve practical problems of groundwater flows and
the mass transfer of pollutants in groundwater by solving general
flow and mass transport equations.

Abstract of

discipline

Discipline is aimed at using mathematical models in groundwater
based on the groundwater flow equation, numerical methods for
solving the flow equation, mass transfer equation in groundwater,
sources of soil and groundwater pollution, mass transport resolution
methods and advanced topics, including inverse modeling and
introduction to modeling the interaction of salt water and
freshwater.

Code HP2233

Hydrological processes

Prerequisites

FH1204 Postrequisites | HC3207 Hydrological
Fundamentals of calculation, HF3216
hydrology, Hydrological forecasts,
HR1205 MHPGIS4227 Modeling of
Hydrology  of hydrological processes in GIS
rivers,

HPh2212

Hydrophysics,




HCh2213
Hydrochemistry

Credits

3 Semester 4

Aim of discipline

Forms the ability to understand the hydrological processes, the
formulation of water balance equations and the assessment of the
elements of the water balance of the catchment area - infiltration
and evaporation, in addition to addressing the winter regime and
hydrological monitoring on the example of Finland.

Abstract of
discipline

Discipline is aimed at studying the following issues: an introduction
to hydrological processes. Equation of catchment and water
balance. Soil properties and storage capacity. Infiltration and
evaporation. Wastewater processes. Hydrology of the lake and
river. Water quality and transportation of suspended solids in
surface waters. Hydrological monitoring. Winter mode of the
rivers.




Beinucka u3 nporokosa Ne 1

3aceJaHUsl KOMHCCHH 0 HANPABJIEHHIO NOATOTOBKH
6B052-Oxkpy:xaomas cpeaa

y4eGHO-MeTOAHYeCKOro 00beIHHeHHs]
Pecny0HKaHCKOr0 Y4e0H0-MeTOAHYeCKOro coBeTa
BbICLIEro U MOCJIEBY30BCKOro 00pa3oBaHusl
na 6aze KasHY um. anp-®apadu (najaee YMO PYMC)
or 20 Hosiopst 2018 r.

MPUCYTCTBOBAJIM: 3am. npeacenarens YMO PYMC na 6ase KasHY
uM. anp-Qapabu, mpopektop Mo ydeGHoW pabore XukmeroB A.K., yueHsli
cexperapp YMO PYMC Csiprak6aesa A.C., 4ieHbl KOMHCCHH T10 HANpPAaBICHUIO
noaroroBku 6B052-Oxpy:xaromas cpena.

CHYIIAJIH:

- 3am. npeacexatenss YMO PYMC na 6aze KasHY um. ann-®apabwu,
npopekTopa no y4e6uoii padore Xuxkmerona A.K.: B 2018 rr. B cCOOTBETCTBUH C
norosopoM Ne 183 or 14.05.2018 roga KasHY um. anp-@apabu 65110 HOpPYYeHO
paspa6oTtath 10 oGpa3oBaTeNbHEIX IPOrpaMM Ha aHTIIHICKOM A3bIKE (manee OII) B
ux uxcne OIl mo HampasieHuto noarotoBku 6B052-Okpyixaromas cpeza:
«unponorusty.  Ci0BO  NpenoCTaBiseTCss — Mpeicefaresiio  KOMHUCCHH IO
HAIPaBJIEHMIO TOAroToBKM 6B052-Okpyxaiomas cpena, JjekaHy (aKynbrera
reorpaduu u npupogomnois3osanus KasHY um. anp-®Papabu A.r.H., npodeccopy
CanbHukoBy B.I'.

- CaapnuxoB B.I'.: OIl «luaponorus» Obuta paspaboTaHa B pamKax
BbINOJMHEHMs myHKTa 133 Tlnana MeponpuATHii Mo pealn3aliuy ["ocynapcTBeHHOM
IpoOrpaMMBbl pa3BuTHs 06pasoBanus 1 Hayku PecryGnuku Kasaxcran Ha 2016-2019
ro/ibl, B COOTBETCTBUM ¢ 3akoHoM Pecry6inkn Kasaxcran «O6 obpasoBaHHH» OT
27 wmions 2007 roma Ne 319-III, nopmaruBHO-nipaBoBbiMM akTamu MOH PK, ¢
TexHUYecKol cremudukanpeil mo paspaboTke oOpasoBaTesbHBIX MPOrpaMM Ha
aHTIMHCKOM si3blke. B mepuon paspaborku nporpammbl B MOH PK' 6biio
OTIIPABJIEHO 2 MPOMEsKYTOUHbIX oTdera u apapra OIT— 1 mionst 2018 1., 1 OKTSAOPS
2018 r. Bce mucuumuiunsl U moaynud OIl Obuim coryacoBaHbl € BeAyLIMMH
OTEUECTBEHHBIMH M 3apyOe)KHBIMH Y4YEHBIMH M OJKClEepTaMM, a Takke ¢
paboTonarensiMu.

CnoBo npejocrasisercs koopaunaropy OIl «I'maposnorus» K.I.H., TOUEHTY
A6npaxumony P.I".

- A6apaxumos P.I'.: B paspa6otke OIT «l'uaponorus» y4acTBOBaIM BEyLIHE
oTeuecTBEeHHbIE ¥ 3apyOesxHbie cneruanuctsl: Canpuukos B.I'., AGxpaxumos Pl
Jlxycyn6exosa JI.K., Mycuna A K., XKanabaesa JK.A. u 1p. José Esteban Capilla
Roma— mpodeccop, NpOpeKTop IO Hayke, HHHOBALlMKM U TpaHchepy
TTonuTexHuueckoro yHuBepcuTeta Banencuu, Mcnanus. Nicola Fohrer —
npogeccop, TUPEKTOp JenapTaMeHTa THAPOJIOTHI U BOJHBIX PECYPCOB Wucturyra
OXpaHbl IPUPOHBIX pecypcoB Kunbckoro Y HUBEpCUTETa, I'epmanus. Bjorn Klove
— mpodeccop, AUPEKTOp HMHCTUTYTa BOJHBIX pPECypCoB M HHXCHUPHHIA



okpysaromei cpensl YHuBepcureta Oyiny, @unnsaaus. Mark Graham Macklin —
npoeccop, nekan ¢axynbrera reorpaduu, IUPeKTOp JIMHKOIBHCKOrO IEHTpa
BOJLI M 310pOoBbs 4YesoBeka, AHrnug. Vitali A. Haustov — K.r.H., JOIeHT,
3aBeylolMi  Kadeapol THAPOPU3UKM W  THAPONPOrHo3oB Poccuiickoro
I'ocynapcteennoro I'mppomereoponoruyeckoro YuuBepcurtera, Poccust. Abror
Gafurov — PhD, nexrop dakynsrera reorpaduu Yuusepcutera ['ym00sbaTa,
I'epmanus. Hormann Georg Manfred — nokrop memaprameHTa Truapoioruu u
BOIHBIX pecypcoB MHcTUTyTa OXpaHbl HpPUPOIHBIX pecypcoB Kuiabckoro
Yuusepcurera, I'epmanus. Javier Rodrigo Ilarri — accounuposanusiii npodeccop
[Tonurexnuyeckoro ynusepcurera Banencuu, Menanus. Manuel Augusto Pulido
Veldzquez — JlupekTop Hay4HO-HCCIIENOBATENbCKOTO HMHCTUTYTa BOJBI U
MHXXEHUPHHTa OKpyKaromed cpenpl, Mcmanus. Hani Ahmad Abu Qdais —
npodeccop akynpTeTa BOABI M MHXKEHEPUHTa OKpyKaroueil cpeasl Mopaanckoro
yHUBEpCHTeTa Hayku TexHonoruu, Mopnpanus. Christian Opp — npodeccop
¢akynprera reorpapum MapOyprckoro yHuBepcurera, I[epmanus. [ anu
Hecunbexo — PhD, aupekrop IIKOJBI TOpHOro jeiia U Hayk o 3emie, AOO
«Hasap6aeB yHnuBepcuter», Kasaxcran. AkTHBHOe yudactue B paszpaborke OIT
NPUHSIM TIpeCTaBUTeNn paboronareneii: Amupranues H.A. a.r.H., npodeccop,
riaBHblid HayHbId cotpyauuk TOO MuctutyT reorpaduu, Kasaxcran. Bypnubaes
MUK, n.1.H.,, mpodeccop, 3amecTHTeNb TIeHEPAIbHOrO IUPEKTOpa IO Hayke,
axagemux PABH Kazaxcranckoro AreHcTBa 110 IpUKIIaaHoOM sKkonoruu, Kaszaxcras.
Canpos C.b. — k.r.H., nupekrop ¢unuana PI'TI «Kasruapomer» 1o r. Ainmarsl,
Kazaxcran. Amumkynos C.K. k.r.n., 3amecturens aupekropa TOO HucTuryt
reorpaduu, Kazaxcran. Mekuna H.M. K.I.H., DOLEHT, HaYalbHUK YIpaBjeHUs
THAPOMETEOPOJIOTUUECKUX HCCIIEOBAHUN Kacnuiickoro Mopst PITI
«Kasrunpomer», Kazaxcran.

- XukmeroB A.K.: OIl «'mnpornorust» paspaboraHa B COOTBETCTBHU C
TpeOOBaHMAMHU TEXHMYECKOH cHenuduKanuu, CTpykTypa u copepxkanue OIT
coriacoBaHbl ¢ pabOTONATENIsIMH, CPOKHM BBINOJHEHHsS paboT COBIIOEHSL.
Ipennararo omo6pute OIT Ha aHMIUMICKOM S3BIKE IO HAMPABJIEHHIO MOATOTOBKU
6B052-Okpyxaromas cpena: «['uaponorus». Ilpoiny kosuer BbICKa3aTh CBOE
MHeHue. [IpuHsATO eauHOrIacHO.

INHOCTAHOBMUJIU:

Onobpute o6pazoBaTeNbHyIO NporpamMmy «[ HApONOrHs» Ha AaHTIHIACKOM

3am. npeacenaressi Y
Ha 6aze KasHY um. ajiy
NPOPEKTOP Mo y4eOHgH HhtOf

IIpencenarennb KOMHC
M0 HANPABJICHUIO MO QK
6B052-Oxpy:karomas ¢

B.I'. Canbuukos

Yuensblii cekperaps YMO PYMC //,/ A.C. Coiprak6aesa
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PEER REVIEW
to the Educational Program «Hydrology» on the specialty «5B061000-Hydrology» in
English for universities of the Republic of Kazakhstan

The Educational Program «Hydrology» on the specialty «5B061000-Hydrology»
in English was developed at al-Farabi KazNU within the framework of the grant of the
Ministry of Education and Science of the Republic of Kazakhstan with participation
specialists from Europe countries, Russia and Kazakhstan in the hydrology field.

The relevance of the Educational Program in English for Kazakhstan

The developed program in English consists of three main sections, including
general educational disciplines, basic and profile disciplines, which are consist of disci-
plines of various specifications collected into the modules. The Educational Program
assumes the training of hydrologists in the following main fields: monitoring, assess-
ment of water resources, sustainable use of water resources, engineering hydrology
and forecasts of various hydrblogical processes and integrated management. These
areas of training specialists are justified by the development challenges of the repub-
lic's economy. In this connection the development and implementation of the Educa-
tional Program, taking into account the modern requirements for the training of com-
petitive specialists in hydrology and water resources fields in English, is a necessity

and highly relevant at the present time.

Program conformity with international standards of education
The program is developed on the basis of the International Standards of Educa-

tion and taking into account the training of specialists in the hydrological profile of



Western European countries.

Program conformity with similar hydrological training programs

Training of specialists in the hydrology and water resources fields relates to wa-
ter management problems, which have to be solved by the government. It has various
directions in the professional activities of a hydrologist. In this connection, specialists
are being graduated in the fields of hydrology, hydro-geology, surface runoff and ero-
sion processes, melioration, hydraulic engineering, ecohydrology and integrated river
basin management, etc. As noted earlier the Meteorology and Hydrology Department is
specializes in surface runoff issues. Proceeding from this, the Educational Program
consists of disciplines for monitoring, estimating and forecasting the characteristics of
surface runoff. In general, the Educational Program contains a number of basic disci-
plines that are taught by specialists in the hydrological profile in the World practice. In
addition, a number of profile disciplines correspond to the content of the disciplines
studied in a number of partner universities.
In accordance with the decision of the plenary session held from June 19 to 22 at the
al-Farabi KazNU, Kiel University, Department of Hydrology and Water Resources Man-
agement offers a number of disciplines that are taught here to students of the hydrolog-
ical specialization within the international study program of Environmental Management
which is embedded into the school of sustainability. Integrated river basin management
and ecohydrology will be offered as a compact course and series of 15 lectures and
seminars and working topics for the students. The principles of integrated water re-
source management (IWRM) are conveyed according to international standards. Suita-
ble tools to identify potential threats for the aquatic environment and to assess the ef-
fectivity of improving measures are introduced. Case studies for the application of
IWRM are presented, and developed by the students in exercises. Key stakeholders
have to be identified and considered in the solution process. Students will be able to
identify adverse effects in river basins and establish a sustainable river basin concept
which provides a balance between the existing natural functions of the river system and
the developed aspects of the system considering industrial use, recreation, nature
management and agricultural purposes. Civil engineering and nature-based solutions
will be discussed and a balanced sustainable concept for the river basin will be devel-
oped.

In our opinion, this discipline, which is included in the elective component of
basic disciplines of the Educational Program, will allow students of al-Farabi KazNU to
receive in-depth and advanced knowledge in integrated river basin management and
ecohydrology in the water resources management field. It was compiled according to



the Bologna Process Standards and fulfils all requirement of an in-depth training of
young professionals in the area of hydrology.

In conclusion: Proceeding from the foregoing, the Educational Program "Hy-
drology" on the specialty 5B06100-Hydrology in English corresponds to the State gen-
eral education standard of this specialty and can be recommended for implementation.

Director of the Institute of Natural Resource Conservation,
Chair of Hydrology and Water Resources Management
at CAU Kiel, Germany

o TG _ ) Prof. Dr. Nicola Fohrer
~— QKOLOGIE-ZEN'I‘RUM
“hristian-Albrechts-Universit:it

. Olshausenstr. 40

(Prof. Dr. Nicola Fohrer) D-24098 Kjel

Work pOSmon Tel. 043 1-880-4030

Signature stamp
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PEER REVIEW of the Educational Program «Hydrology» on the specialty
«5B061000-Hydrology» in English for universities of the Republic of Kazakhstan

This expert report is issued and signed by Professor José E Capilla, from his position as
professor of Applied Physics and of Water and Environmental Engineering at the
Technical University of Valencia, Spain. The report is based on the study of the available
documentation provided by KazNU faculties and the meetings held during the working
visit to KazNU in June of 2018.

General considerations

The current Educational Program was developed by the Department of Meteorology and
Hydrology of the Faculty of Geography and Environmental Sciences of al-Farabi KazZNU
within the framework of the grant of the Ministry of Education and Science of the Republic
of Kazakhstan with participation of foreign, russian’s and kazakhstan’s experts in the
hydrology field.

The relevance of the educational program in English for Kazakhstan

The program in English is extremely relevant for bachelor's in hydrology, since English is
the language of communication of the world scientific community. Mastering the
competencies offered in the Program in English will allow graduates to adapt to the new
conditions of science and technology development much faster and be aware of the
current trends in research in the hydrology field. It will also facilitate the incorporation of
the faculties involved in the program to the current state-of-the-art research and
technological trends providing great opportunities to the local research development and
internationalization of the University.

Program conformity with international standards of education

The program fully complies with international standards of education incorporating the
modules and topics regulated by the national legal framework.

Program conformity with similar hydrological training programs

Training of specialists in the water resources field, hydraulic engineering, melioration,
hydrogeology, etc. has a wide range of studied disciplines. In this regard, the training in
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different universities with some standards has great differences. At the Meteorology and
Hydrology Department of al-Farabi KazNU the main direction is the assessment of water
resources, their rational use, engineering hydrology and forecasts of various hydrological
processes.

This direction is conditioned by the demand and tasks of the main employers of the
republic of Kazakhstan. Founded on this basis, the Educational Program also
incorporates the general disciplines that are taught in similar programs of European
universities of various fields in the area of training specialists in the hydrological profile.
In particular, at UPV, such disciplines as hydrometrics, hydrologic engineering,
hydrogeology, general hydrology, GIS in hydrology, modelling of hydrological processes
and forecasts of their development are included in the training of specialists in various
fields: hydrogeology, ecology, hydrotechnics.

Thus, in general, the training of a specialist in the hydrology field has a wide range of
directions, and the specialization of Educational Program are different and cannot be the
same. The fundamental disciplines studied in the world practice in the training of
specialists of hydrological profile are included into the Hydrology Educational Program.

Demand of graduates in the labour market

Based on the learning outcomes of the education of the Educational Program and on the
assumption of the feedback of employers, which mentioned in the speeches of
representatives of employers in plenary sessions from June 19 to 22 at al-Farabi KazNU,
the Meteorology and hydrology department is fully provides the demand for graduates of
the organizations of the Republic of Kazakhstan. Due to the transition to a new
Educational Program in English, the in-demand on the labour market of graduates will
increase, there will be new opportunities to realize themselves as a specialist in foreign
organizations of a hydrological profile, or they will continue their education in foreign
universities at higher levels of education.

Proposals for improving the program taking into account the requirements of the
qualification characteristics of a specialist

In accordance with the decision of the plenary session held from June 19 to 22 at the al-
Farabi KazNU, the UPV offers a number of disciplines that are teaching to students of the
hydrological profile at UPV. The working group of developers of the Educational Program
with consisting of: Jose E. Capilla Roma, Nicola Fohrer, Bjorn Klove, Mark G. Macklin,
Abror Gafurov and others included in the Educational Program the following disciplines
of UPV educational programs in the areas of hydrological profile:

a) Mathematical modelling of groundwater flow and transport - Jose Capilla;
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b) Groundwater Hydrology - Javier Rodrigo;

c¢) Soil and groundwater pollution - Javier Rodrigo;

d) Effects of climatic change on watershed management - Manuel Pulido;

e) Water economy - Manuel Pulido.
In our opinion, these disciplines, which are included in the elective component of basic
and profiling disciplines of the Educational Program, will allow students of al-Farabi
KazNU to receive in-depth and advanced knowledge in hydrogeology, hydrological
processes modelling and economic knowledge in the water resources management field.

Additionally, the signing expert recommends to analyse the future implementation of
methods to promote the education in transversal competences like critical thinking, work
group, leadership, oral communication, entrepreneurship, synthesis and analytical skills,
etc with are becoming crucial skills to face the fast changes occurring in water science
and technology.

In conclusion:
Based on the above considerations, the Educational Program "Hydrology" on the

specialty 5B06100-Hydrology in English corresponds to the general State of educational
standards of this specialty and can be recommended for implementation.

Ry

Professor José E Capilla Roma
Vice-rector for Research, Innovation and Transfer
Technical University of Valencia, Spain

Vicerrectorado de Investigacion, Innovacion y Transferencia ** * **
Universitat Politécnica de Valéncia

Edificio 3A. Camino de Vera, s/n, 46022 Valencia VLC at
Tel. +34 96 387 71 03, ext. 71030 ‘/
viit@upv.es CAM PU S EMAS
www.upv.es/viit Gention

VALENCIA, INTERNATIONAL ~— ambenal

.........

CAMPUS OF EXCELLENCE



GFZ

Helmholtz Centre
PorsbpaAam

GFZ - P.O. Box 60 07 51 - 14407 Potsdam

To

National University of Kazakhstan
Named after Al-Farabi

Faculty of Hydrometeorology
Department Hydrology

HELMHOLTZ CENTRE POTSDAM

GFZ GERMAN RESEARCH CENTRE
FOR GEOSCIENCES

Dr. Abror Gafurov
Section 5.4, Hydrology

Telegrafenberg C4
14473 Potsdam

gafurov@gfz-potsdam.de
Telephone: +49 (0)331 288-1816
Telefax: +49 (0)331 288-1570

Potsdam, 23 November 2018

Ref. Expert Opinion

During July 2-5, 2018, I was invited as an international expert to review the academic

program of the hydrology department of National University of Kazakhstan (KazNU) named

after Al-Farabi in Almaty, Kazakhstan. My opinion and review concludes following points:

1. Some of the topics offered in the academic program are outdated and KazNU is

trying its best to renew or modernize them.

2. There is a high interest of the department to include new topics into the program

that includes new methodologies and tools

3. We have concluded to further cooperate in the future with the involvement of some

topics offered from the western universities.

Overall, I very much praise the inititative of KazNU to renew and extend their academic

curricular by involving new topics with the help of international experts. This will have a lot

of positive implications to the future development of KazNU from both sides, the educational

development and also the scientific development.
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EXPERT REVIEW

TO THE EDUCATIONAL PROGRAM "HYDROLOGY"
IN THE SPECIALTY OF THE BACHELOR DEGREE "5B061000-HYDROLOGY" IN ENG-
LISH

General characteristics of the educational program. The following materials are submitted
for examination: the Passport of the Educational Program (PEP), the Basic Curriculum (BC) of the
specialty. The current educational program provides modular training, which includes:

Module of social and humanitarian

Instrumental Module

Module of Social-Political Knowledge

Ecological Module

Professional language Module

STEM-module

Module Physical-geographic aspects in hydrology

Module Physical-chemical aspects in hydrology

Module Measuring means and methods and mathematical processing

Module Theoretical and practical aspects in hydrology

Module Theoretical aspects in hydrology

Module Fundamentals of Hydrogeology

Module Solution of water management issues

Module Management of water resources of basin systems

Module Global hydrology and hydrology of reservoirs

Module Hydrological regime of water bodies under conditions of climate change and anthro-
pogenic loads

Module Channel Processes

Module Applied Aspects in Hydrology

Module Hydrological support of the Economy

Module Modeling of natural processes in hydrology



Module Dangerous hydrological phenomena
Module Computer technologies in hydrology
Module of professional practice

The relevance of the educational program
The relevance of this program is the training of highly qualified hydrologists on the basis of

the world teaching practice in English by using modern methods. It covers all components necessary
for a modern education in hydrology.

Evaluation of the significance and practical value of the educational program
The proposed program provides a good, sound and modern overview of hydrology and is well

suited for the purpose.

Proposals for improving the program, taking into account the requirements of the quali-

fication characteristics of a specialist.

The program provides a very strict schedule, I would propose to give the students more free-

dom towards the end of the study for their own work.

writing and defense of the diploma work covers only 4 weeks — this is a very limited time and
should be at least 12 weeks. With 4 weeks only, practical projects will not be possible, maybe
the module “undergraduate” practice and “industry practice” can be used for the practical part
of the thesis.

hydrologic modelling is an essential part of modern hydrology and should be covered by a
module, maybe linked to project work — a possible title could be “applied integrated hydro-
logic modelling™.

I would suggest the installation of a “training catchment” located near the university, where
the students can work on practical and theoretical problems and where a data base for analysis
and modeling can be built.

“foreign language” is taught only in the first semesters. I would suggest a small module where
students have to read and discuss a scientific paper in English, this would make it easier for
the students to understand papers, get an overview of the current state of science and use them
for their final thesis.

in many modules there seem to be more lectures than practice/seminars, e.g. in hydrometry
there are 2 hours of lecture and 1 hour of laboratory, this should be shifted more towards
practical parts.

I would also suggest to streamline the practical computer exercises and take care that there is
a common policy of the software and methods to use. I found it very practical to use only
open source software and to encourage students to use their own computers (BYOD-policy,
bring you own device).

Conclusions: the educational program "Hydrology" on specialty 5B061000 - "Hydrology"

corresponds to the requirements of training a specialist hydrologist.

Expertise by:
—~ A AM
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Expert evaluation
on the educational program «Hydrology» in specialty
«5B061000-Hydrology» in English

The composition and the main provisions of the educational program
The educational program "Hydrology" in English consists of the following educational-methodical
materials:

- Passport of the educational program (PEP);

- The main curriculum of specialty (MC);

- Catalog of disciplines (CD);

- Educational and methodical complexes of disciplines (EMCD).
These materials include the full complex of educational and methodological documentation for the
training of highly qualified specialists in the hydrological profile in the field of surface water
hydrology - monitoring of the water regime characteristics, engineering hydrology, rational use of
surface waters, forecasting elements of the hydrological regime of rivers.

In addition, in the educational program great attention is given to courses that relate to mountain
hydrology and hydro-ecology.

In general, the educational program contains a whole complex of courses, allow to preparing a
hydrologist with the necessary knowledge for professional activities in organizations of the
Republic of Kazakhstan.

The basic curriculum of the educational program provides training on credit technology, and the
disciplines are combined into three parts which including 19 modules.

The educational program was prepared at the Department of Meteorology and Hydrology of the Al-
Farabi Kazakh National University with the participation of university partners.

The relevance and novelty of the educational program

The educational program “Hydrology” in English is compiled based on the experience of training
specialists in the hydrological profile of European countries for which English is not native, except
for England. For example, the process of providing education in English in Germany is currently
ongoing. In this regard, I am pleased that specialists from German universities participated in the
preparation of the educational program.



.
Education in English, in the language of international education contributes to the expansion of
scientific boundaries, increasing the amount of information and the ability of graduates to be in the
professional information field. English is a basic prerequisite to make the students able to read
scientific literature in English. This ability is very important. Also oral training presentations in
English and training to write a manuscript could be extend the competences of the students.
However, the understanding of the high quality content of all parts of the Hydrology Modules might
be better in Russian language (and of course in Kazakh language for native Kazakh speaking
people). In Germany, in my faculty we have the status, that normal seminars and lectures and
laboratory as well as field practices (or internships) are running in German, when we have only
German speaking students. Often we have a few students from abroad, for instance from China or
Russia. But these foreign students come to Germany for improving their knowledge of German
language. That is why they want to hear German in the courses.

The practical significance of the educational program

The positive aspects of examination of the educational program include the participation in its
development of specialists from the organization and scientific institutions of the Republic of
Kazakhstan who are employers for graduates of the specialty. The participation of partners from the
production allowed forming an educational program taking into account the needs for
specializations of future specialists, and in the future to provide them work.

Suggestions and comments

The educational program consists of a large number of disciplines, is sufficiently laborious, and
requires intensive work from the students, while we believe that the time allotted for professional
practice takes is short in relation to classroom work time. Professional skills must be acquired in the
educational process on in production which the future specialist plans to work.

How do you plan the realization possibilities of the Module of professional practice?

I see practices (or internships) in practice and industry water relevant companies in Kazakhstan.

[ see another option to realize the practice or internships abroad (for instance in other Central Asia
countries, in Russia or in Europe, for instance Germany.

And [ see another option to realize the practice or internships abroad in universities, for instance in
our university by the MoU between our universities and faculties.

[ recommend you to fix these options. In this case the students can select, what is convenient and
useful for them.

Conclusions: the educational program "Hydrology" in English on the specialty "SB061000-
Hydrology" corresponds to the requirements of the training of a specialist hydrologist.
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of the educational program «Hydrology», developed
by Al-Farabi KazNU in the framework of the bachelor specialty
«5B061000-Hydrology» in English

1. General characteristics of the educational program

The main objective of this report is to give an expert opinion on the educational
program «Hydrology» in English developed by the Department of Meteorology and
Hydrology of Al-Farabi Kazakh National University with the participation of
specialists from professional organizations, scientists and professors of the European
Union countries and Jordan. The program will lead to the award of Bachelor Degree
in Hydrology. The evaluation was conducted based on the following documents that
were provided by Al-Farabi Kazakh National University:

1. Passport of the educational program (PEP);

2. The main curriculum (MC) of specialty;

3. Catalog of disciplines (CD);

4. Educational and methodical complexes of disciplines (EMCD)

The program educational contents and structure were developed based on the
State Standards of the Republic of Kazakhstan and the experience of training
specialists in the hydrology and water resources fields of the developed countries.

The educational program "Hydrology" in English is designed for modular
training. The proposed program flexible, where it contains compulsory as well, as
elective courses, which gives the students who will be graduated from the program
the possibility to be specialized in various areas and directions of water resources and
hydrology. Furthermore, the program structure took into consideration the recent
advances in the research and development in the field of Hydrology, as well as the
feedback from employers. In addition, renowned academicians and researchers from
well-known universities and research centers in Spain, Germany, Finland, England,

Jordan and W in developing the program courses and contents.
vy = Sleace ¢ iy
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The educational process is supposed to be organized according to the credit
system, which is applied by many universities worldwide, giving a more flexible and
creative approaches for the graduates of the program depending on changing needs
and requirements of specialist by the market.

2. The relevance and significance of the educational program '""Hydrology"
in English

In world practice the training of hydrological specialists is determined by the
tasks of scientific and production activities and the economic demands of the country.
at Al-Farabi Kazakh National University the choice of directions and the disciplines
list is compiled at the request of major employers for specialists and priority research
in the hydrology and water resources fields for the future determined by the National
Academy of Sciences and the Ministry of Education and Science of the Republic of
Kazakhstan.

A distinctive feature of scientific interests is the assessment of the regime
characteristics of river runoff in arid areas; the presence in the republic of mountain
ranges sets the study priorities into mudflow processes, glacial runoff, as well as
changes in the water balance elements depending on changing climatic
characteristics.

Based on these disciplines tasks of the educational program will help future
hydrologists of the republic in their professional activities. It is of great importance to
organize the educational process in English with the involvement of leading experts
from the developed countries of the world, which will undoubtedly make it possible
to navigate in new research methods and gain experience in world practice in the
hydrology field, as well as giving the program an international flavor that will attract
students from outside Kazakhstan.

The expected learning outcomes adduced in the Passport of the educational
program corresponds to the generally accepted requirements of hydrological
specialists. _, o o,
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3. Suggestions for the improvement of the educational program.

By reviewing the program contents, it is recommended to consider the
following courses as part of the program study plan (They can be developed by
Professor Abu Qdais Hani):

1. Urban Hydrology

2. Coastal Hydrology

3. Hydrology of Arid Regions and Drought

4. Integrated Water Resources Management

As the teaching language of the program is the English language, it is doubtful
that this program could be implemented soon by the staff of the Department of
Meteorology and Hydrology, as not all the faculty members of the Department
speaking fluent English. However, the involvement of the foreign professors whose
educational and methodological programs of disciplines are included in the main
curriculum of the educational program will help in the future to organize the
educational process of this educational program in English.

It is recommended that Department staff should improve their English
language skills.

Conclusions: the educational program "Hydrology" in English on the specialty
"5B061000-Hydrology" corresponds to the requirements of the training of a
specialist-hydrologist.

Expertize conducted:
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EXPERT REPORT
CONCERNING THE BSc EDUCATIONAL PROGRAMME 5B061000 — “HYDROLOGY”

1.- GENERAL CONSIDERATIONS

The content of the Core Curriculum on Specialty Hydrology (5B061000) shows clearly the
willing of KazNU to provide bachelor students on the training of highly qualified specialists in
the hydrology field, who possess certain knowledge and competencies that are in demand on
the labor market.

The objectives of the educational program are:

- ensure the training of competitive specialists with sufficient knowledge in the
hydrology field, formulate production tasks in a professional language and solve
problems using modern technologies that have an active civil position

- provide tools for the acquisition of a complex of knowledge that is the basis of this
specialty, skills and abilities that allow the students to navigate in the flow of
information and receive new knowledge for continuing education in the Master's and
PhD’s program.

Considering the existence of obligatory disciplines such as “Hydrophysics” and
“Hydrochemistry” and elective disciplines such as “Hydrology of rivers”, “Groundwater
Hydrology”, “Soil and groundwater pollution” or “Economics of water resources
management”, in my opinion the KazNU BSc Educational Programme in “Hydrology” provides a
really interesting option for new students who are interested on developing a professional life
on this field.

2.- STRUCTURE OF THE CURRICULUM
The Core Curriculum on Specialty Hydrology (5B061000) is organized as follows:

1. General Education Disciplines (30 credits)
e Obligatory Components (21 credits)
o Social and humanitarian module (6 credits)
o Instrumental module (15 credits)
e Elective Components (9 credits)
o Module of socio-political knowledge (5 credits)
o Ecological module (4 credits)

Dr. Javier Rodrigo-llarri 1 C/Camino de Vera s/n, 46022 Valencia
ETSI Caminos Canales y Puertos Mob. +34610211833
Universitat Politecnica de Valéncia Email: jrodrigo@upv.es
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2. Basic Disciplines (70 credits)
e Obligatory Components (49 credits)
o Professional Language (4 credits)
STEM Module (6 credits)
Module Physical-geographic aspects in hydrology (10 credits)
Module Physical-chemical aspects in hydrology (5 credits)
Module Measuring means and methods and mathematical processing (9

o O O O

credits)

o Module Calculating and practical aspects in hydrology (15 credits)
e Elective Components (21 credits)
Module Theoretical aspects in hydrology (6 credits)
Module Fundamentals of Hydrogeology (6 credits)
Module Solution of water management issues (9 credits)
Module Management of water resources of basin systems (9 credits)
Module Global hydrology and hydrology of reservoirs (6 credits)

o O O O O

Module Hydrological regime of water bodies under conditions of climate
change and anthropogenic loads (6 credits)

3. Profile Disciplines (30 credits)

e Obligatory Components (18 credits)
o Module Channel Processes (6 credits)
o Module Applied Aspects in Hydrology (6 credits)Module GIS technology in

hydrology (6 credits)

e Elective Components (12 credits)
o Module Hydrological support of the Economy (6 credits)
o Module Modeling of natural processes in hydrology (6 credits)
o Module Dangerous hydrological phenomena (6 credits)
o Module Computer technologies in hydrology (6 credits)

4. Additional Types of Training (26 credits)
o Physical Training Module (8 credits)
o Professional Practice Module (18 credits)

5. Final Examination (3 credits)

TOTAL Number of credits = 159

Dr. Javier Rodrigo-llarri 2 C/Camino de Vera s/n, 46022 Valencia
ETSI Caminos Canales y Puertos Mob. +34610211833
Universitat Politecnica de Valéncia Email: jrodrigo@upv.es
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In my opinion, the structure of the Core Curriculum is complex and ambitious. The existence of

many elective disciplines provides the opportunity that many potential students could be

interested in joining the Programme. The curriculum structure is very interesting and attractive

to a potential high number of students, both from Kazakhstan and the rest of Central Asian

countries.

3.- RECOMMENDATIONS

After the analysis of the Core Curriculum, the following recommendations arise:

The curriculum includes 57 different disciplines and many of them consider the use of
laboratories an seminars. The use of laboratories is highly recommended to BSc
students as it allow them to use special resources which are very important on
Hydrological Science (computers, chemical reactives, special equipment, ...)
Basic disciplines such as mathematics or physics are important to BSc students as they
provide them a basis for future scientific knowledge. | have checked that they have
been included on the first Semester as Obligatory disciplines. The integration on the
curriculum of posterior elective disciplines such as numerical modelling or Advanced
Physics should be considered.
An elective course of Basic Statistics might be included on the second year, once the
students have passed the mathematics and physics courses. This course may be an
introduction to the advanced obligatory course on “Statistics and information
technology in hydrology” that is considered on the 5" Semester.
In my opinion some of the Obligatory Components Modules (21 credits) are focused
on topics which are not in relation with the BSc in Hydrology:

o Modern history of Kazakhstan (3 credits)

o Philosophy (3 credits)

o Kazakh (Russian) Language (6 credits)
It should be clarified which is the foreign language being taught in discipline “Foreign
Language”. | strongly recommend that this disciplined is changed for “English for
Science” or a similar one.
Following the current structure of the Core Curriculum, in order to obtain the BSc
diploma students must select a group of 21 credits of Elective Components of Basic
Disciplines. There are 6 different modules to choose from. Some strategies should be
implemented to ensure an approximate equal number of students in all the 6

modules.
Dr. Javier Rodrigo-llarri 3 C/Camino de Vera s/n, 46022 Valencia
ETSI Caminos Canales y Puertos Mob. +34610211833
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4.- FINAL REMARKS

Being this programme taught exclusively in English language, a high skill of use of this language
is expected both from students and professors. The experience in Spain about this topic is
extremely positive but many difficulties will arise when implementing the programme at the
beginning.

It is absolutely necessary that the professors compromise to provide all the documentation of
the disciplines in English language and the students communicate both with professors and
other students also in English.

Therefore, students who obtain the BSc in Hydrology are expected to have a high level of
English skills and will obtain a very high level of understanding of the main environmental
problems and they are expected to join the market both on private companies and public
administration soon after leaving the University.

It is strongly recommended that the University provides the convenient support to the
students, so there is a special communication between the University and the private
companies. The promotion of Intership and Industrial Placement Programmes for BsC in
Hydrology is strongly recommended.

Do not hesitate to contacting me for further comments about this report. | will be delighted to
cooperate with you on the development of this interesting programme.

Yours sincerely,

Valencia, October 3 2018

sl

Dr. Javier Rodrigo llarri
Profesor Titular de Universidad
Departamento de Ingenieria Hidrdulica y Medio Ambiente
Grupo de Hidrogeologia
Universitat Politecnica de Valéncia
jrodrigo@upv.es
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Valencia (Spain), September 27, 2018

PEER REVIEW
to the Educational Program «Hydrology» on the specialty «5B061000-Hydrology» in
English for universities of the Republic of Kazakhstan

The Educational Program «Hydrology» on the specialty «5B061000-
Hydrology» in English was developed at al-Farabi KazNU within the framework
of the grant of the Ministry of Education and Science of the Republic of
Kazakhstan with participation specialists from Europe countries, Russia and
Kazakhstan in the hydrology field.

The relevance of the Educational Program in English for Kazakhstan

The developed program in English consists of three main sections, including
general educational disciplines, basic and profile disciplines, which are consist
of disciplines of various specifications collected into the modules. The
Educational Program assumes the training of hydrologists in the following
main fields: monitoring, assessment of water resources, rational use of water
resources, engineering hydrology and forecasts of various hydrological
processes. These areas of training specialists are justified by the development
challenges of the republic economy. In this connection the development and
implementation of the Educational Program, taking into account the modern
requirements for the training of competitive specialists in hydrology and water
resources fields in English, is a necessary and relevant at the present time.

Program conformity with international standards of education

The program is developed on the basis of the International Standards of
Education and taking into account the training of specialists in the hydrological
profile of Western European countries.

Program conformity with similar hydrological training programs

Training of specialists in the hydrology and water resources fields are depends
on water management problems, which is solved by the government and has
various directions in the professional activities of a hydrologist. In this
connection, specialists are being graduated in the fields of hydrogeology,
surface runoff, melioration, hydraulic engineering, hydroecology, etc. As
noted earlier the Meteorology and Hydrology Department is specializes in
surface runoff issues. Proceeding from this, the Educational Program consists

Instituto Universitario de Investigacion de Ingenieria del Agua y Medio Ambiente. Ciudad Politecnica de la Innovacion, Acceso D, Planta 5
Universitat Politécnica de Valéncia, Camino de Vera s/n. 46022 - Valencia (Spain)
Tel.: (+34) 963879820 Fax: (+34) 963879793 Web: http://www.iiama.upv.es
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of disciplines for monitoring, estimating and forecasting the characteristics of
surface runoff. In general, the Educational Program contains a number of basic
disciplines that are teaching for specialists in the hydrological profile in the
World practice. In addition, a number of profile disciplines correspond to the
content of the disciplines studied in a number of universities.

Proposals for improving the program taking into account the requirements
of the qualification characteristics of a specialist

In accordance with the decision of the plenary session held from June 19 to 22
at the al-Farabi KazNU, the UPV offers a number of disciplines that are
teaching to students of the hydrological profile at UPV. The working group of
developers of the Educational Program with consisting of: Jose E. Capilla
Roma, Nicola Fohrer, Bjorn Klove, Mark G. Macklin, Abror Gafurov and others
included in the Educational Program the following disciplines of UPV
educational programs in the areas of hydrological profile: a) Mathematical
modeling of groundwater flow and transport - Jose Capilla; b) Groundwater
Hydrology - Javier Rodrigo; c) Soil and groundwater pollution - Javier Rodrigo;
d) Effects of climatic change on watershed management - Manuel Pulido; e)
Water economy - Manuel Pulido.

In our opinion, these disciplines, which are included in the elective component
of basic and profiling disciplines of the Educational Program, will allow
students of al-Farabi KazNU to receive in-depth and advanced knowledge in
hydrogeology and hydrological processes, water resources management,
climate change impact and adaptation, and economics of water resources in
the water resources management field.

In conclusion: Proceeding from the foregoing, the Educational Program
"Hydrology" on the specialty 5B06100-Hydrology in English corresponds to the
State general education standard of this specialty and can be recommended
for implementation.

Instituto Universitario de Investigacion de Ingenieria del Agua y Medio Ambiente. Ciudad Politécnica de la Innovacion, Acceso D, Planta 5
Universitat Politécnica de Valéncia, Camino de Vera s/n. 46022 — Valencia (Spain)
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Should you require any additional information, please do not hesitate to
contact me.

Sincerely,

Manuel Pulido-Velazquez

Professor, Water Resources Engineering
Director of IAMA, Research Institute for Water and Environmental Engineering

Director of Climate Change Chair at UPV, funded by the regional government of Valencia
Universitat Politécnica de Valencia

Cami de Vera s/n, 46022-Valencia, Spain

mapuve@hma.upv.es ; +34-963879616

Instituto Universitario de Investigacion de Ingenieria del Agua y Medio Ambiente. Ciudad Politécnica de la Innovacion, Acceso D, Planta 5%
Universitat Politécnica de Valéncia, Camino de Vera s/n. 46022 - Valencia (Spain)
Tel.: (+34) 963879820 Fax: (+34) 963879793 Web: http://www.iiama.upv.es
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Dear Professor Abdrakhimov,

Re: Hydrology program — Curriculum Review

Thank you for the invitation to provide some overview commentary on the proposed Hydrology
Program at your university. The following are some observations and comments —some quite
broad, others more specific — which | hope will assist in developing the curriculum overall.

Overview Comments

My overall observation is that the proposed curriculum is a very ‘traditional” hydrology
program which covers the type of content that has been taught in such programs around
the world for many decades. However, | believe that in commencing a new program, you
have a unique opportunity for change. It would be highly beneficial to be more focused
towards the future needs of the hydrological problems to be faced, and some of the new
areas and topics that hydrologists will need to be skilled in.

Is program seeking any international accreditation (e.g. ABET)?

Specific Comments:

| find Math is being taught only one semester. Considering the emerging application of
numerical methods | suggest to students should have a thorough knowledge of Calculus,
Linear Algebra and Differential equations.

Although there is a course in Hydrochemistry, a general introductory level chemistry
courses, as well as a course on isotopes and tracers are missing.

| cannot find any evidence of content addressing sustainability issues.

There is one semester of course called ‘Statistics and information technology in hydrology”.
However there is no course on programming and data analytics.

| am concerned that there is insufficient geology and hydrogeology in the Program.
Students should be exposed to more information about subsurface media, formation and
transport of fluids through porous media and some modelling tools of groundwater
movement and transport.

| like that there is a GIS component in the program, | hope this includes topics of remote
sensing and application of satellite images in solving hydrological problems.



| have already mentioned above the need, and great opportunity in framing a new program, to
embrace issues of relevance to hydrology in the coming decades. So this should include greater
emphasis on innovative thinking, multi-disciplinary approach to hydrological solutions; more focus
on new technology opportunities; more opportunity to explore novel hydrological methods; and
dealing with the increasing level of automation in hydrometry, the need for hydrologists to be able
to understand, monitor and manage automated systems, which includes big data analysis,
sophisticated monitoring systems, and different, multi-disciplinary management practices.

Executive director G. Nessipbekov
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JKCnepTHOE 3aK/JII04YeHHe
Ha obpa3oBarenbnyio nporpammy «Hydrology», pazpaborannoii
B KasHY um. anp-®apadn B paMKax cnenHaaIbHOCTH 0aKkajaBpHaTa
«5B061000-I'napostorusi» HA AHTVIHICKOM fI3bIKE

1. O6man xapakTepucTHKa 00pa30BaTe/IbLHOI NPOrpaMMbl.

OoOpasoBaresibHas  nporpamMa  «Hydrology» Ha  aHrmiickom — s3bIKe
pa3paborana B coorBerctBUM ¢ ['OCO PecnyOnuku Kazaxcran, corjacoBaHa ¢
JlyonuHckumu Jeckpunropamu ¥ EBporeiickoii pamkol kpamuuxaimit. Jlannas
nporpamMMa BKJIOYaeT Bce 0a30Bble HAMpPABICHUS 3HAHUI 110 CIEHHMAILHOCTU
«'maponorusiy.  IlocnenoBaTeabHOCTh — MPENOJABAEMBIX  AMCLMIUIMH  XOPOIIO
NpojJyMaHa, paHee MpPOMICHHbIE AUCLUIUIMHBI SIBISIIOTCS OCHOBOM i Oosee
riy0oKOro M3yueHHs: pa3IMYHbIX HAMPaBJICHHOCTEH CIEHATbHOCTH.

2. AKTyajbHOCTH o0Opa3oBartejbHoli mnporpammbl  «Hydrology» na
AHIJINHCKOM fI3bIKE.

B coBpeMeHHOM Mupe BONPOC BOAOOOECIEUEHHOCTH UMEET BAKHOE 3HAYECHHUE.
Jlna Kaszaxcrana — 370 0coObIii acrekT, MOCKojbKy Oonbuias yacth PecryOamku
pacrioaraercss B NOJyapuaHoi W apumHoil 3oHe. bonee Toro, 7 u3 8
BOJIOXO3SIICTBEHHBIX OacceiiHOB PecnyOukuy SIBJIAIOTCS TPAHCTPAHUYHBIMH, IIPUYEM
Hallla CTPaHa SABJIETCSA YCThEBBIM MJIM TPAH3UTHBIM YYacTKaMH 3THX OaccerHoB. [l
paspeleHusl CIopoB KacareibHO BOJOJAEICHHUS € CONPENEIBHBIM IOCY/1apCTBAMM
co3ianbl MexayHapoaHbie komuccuu. K npumepy, neperoBopsl ¢ Kwuraiickoii
Haponnoii PecnyOnukoil mpoxomsT ¢ NpPUBJICYEHHEM NEPEBOJYMKOB Ka3axCKoro,
PYCCKOro, KUTalcKoro s3plkoB. Hepeako BO3HHUKAIOT —CIOPBI 110 ITOBOJY
cnelu(pUIecKoil TEpMUHOJIOIMH, MHTEPIPETUPYEMbIE CIIEIMATUCTAaMH JIBYX CTpaH
no-pasHoMy. B Takux ciyyasx NpPUXOAMTCS oOpamarbess K MeEKIyHapOaHOMY
cnoBapro BMO (International Glossary of Hydrology), pabourMu f3b1kamMu KOTOPOTro
SIBJSIIOTCS.  QHIVIMHACKUM, (paHIy3CKHii, pycckuif, ucnaHckuil. B stom ciydae
CTICUATMCTY, KOTOpBIA 0o0yvaics Ha aHMJIMICKOM s3blke, OyAeT Jjerde M Ipolle
OIIEpUPOBATh MEKIYHAPOJIHON TEPMHUHOIOTHEH.

3. Ouenka 3HAYHMOCTH H NPAKTHYECKOHl HEHHOCTH 00pa30BaTE/ILHOI
NporpamMmbl.

[TockoabKYy B COBPEMEHHOM MHpPE aHIVIMHCKMI S3BIK SABJIAETCH  A3BIKOM
MEXIYHapOAHOr0 OOLICHUS, TOATOTOBKA CIIELUATUCTOB-THAPOJIOrOB Ha JIAHHOM

1SO 9001 : 2008 CT PKUCO 9001-2009 IMO
ISO 14001 : 2004 CT PKUCO 14001-2006 POCCUICKMA MOPCKOM

OHS,

AS 18001 : 2007 CT PK OHSAS 18001-2008 PEMUCTP CYAOXOACTBA



A3bIKE  JaeT psJ [peuMylnecTs. bakamaBpy, 3aBepluMBIIEMY OOy4€HHE 10
obpasosarenbHOi nporpamme «Hydrology» Ha aHriuiickoMm s3bike Oyaer Jerye
MOCTYIHTh B MarucTparypy u mokropantypy PhD 3apy0exnbix BY3os. Eme oano
NPEUMYIIIECTBO COCTOUT B TOM, YTO AHIJIOS3BIYHBIE CTYHEHTHI CMOIYT Y4YUTHCS B
KasHY um. anp-®Papabu 1o JaHHON CIEHHATLHOCTH, YTO CO3JacT eue Oosbiie
BO3MOXKHOCTEH JUTS aKaIeMUYECKO MOOMIBHOCTH YYalLUXCS.

4. IlpepnoxeHusi MO COBEPHIEHCTBOBAHMIO MNPOrPaMMbI € Y4e€TOM
TpeOoBaHMii KBATH(PHKAUHOHHBIX XaPAKTEPHCTHK CIENHAJIMCTA.

B KkauecTBe pEKOMEHIALMM XOTEJNOCh OBl BHECTH NpEIOKeHUue 00
YBEJIMYEHUH JUTMTEIBHOCTH TMPOXOXKICHHs Kypca «Bsicias maremartuka» 10 10-15
ECTS, moroMy Kak W3y4eHHE THAPOJOTHYECKUX IPOLIECCOB — ITO €CTh (pU3MKa
NPUPOAHBIX TIPOLEccoB. JIjiss MOHUMAHMS YEJIOBEUECTBOM IJTOrO sIBJCHHMA (usuka
OPUPOJHBIX  MPOLIECCOB JO0JKHA ObITh OOBSACHEHA A3BIKOM MaTeMaTHKH, T.€.
mappepeHMaTbHBIME W MHTErpajibHBIMH  ypaBHeHMsAMH. K coxaieHuio,
COBPEMEHHBIE TMPOJIOrH HE MOHUMAIOT METO0B MATEMATHKH.

Heob6xomumo B Ilporpamme yCHIMTh 3HaHHSI B O0JACTH OUEHKH BJIMAHMS
ruaporexunuecknx coopyxenuii (I'TC) u Ipyrux BogOX034HCTBEHHBIX COOPYKEHUIM
HA €CTECTBEHHBII TUAPOIIOHUECKHI PEXKUM PEK U 03€P.

Yceuaurh 3HaHUST U B 00JacTH TMJIPOXUMMU C TOYKH 3PEHHS PEKHUMHBIX
ocobenHocreit pek Pecny6nmku Kasaxcran.

5. BeiBoabl: oOpaszoBarenbHas nporpamma «Hydrology» Ha aHrimiickom

s3pIke 110 criermanbHocTi «SB061000-I'uaposiorusi» COOTBETCTBYET TPEeOOBAHUAM
HOATOTOBKH CHEIMATMCTA THPOJIOra.

IKCNepTH3Y NpoBeI:
3amecturenn ['enepanbHOro AHpeKkTopa

M. bypaunbaes
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IKCMepTHOE 3AKJII0YCHH e
Ha odpasosarensuyio nporpammy «Hydrology», pazpadoranuoii 8 KasHY um. ann-
dapadn B pamMKax cneuHaILHOCTH GakanaBpuaTa «5B061000 — Nuaposorus»
Ha aHIJIHIICKOM sI3bIKe

1. Obmas xapakTepueTHia 06pazoBaTe bHOI nporpéMMbI HA AHIVIHICKOM fI3BIKE.

Hacroamas obpasosarenshas nporpamma (OIT) no cneumansnoctn «Hydrology» mHa
aHrMICKOM s3bIKe paspaboTaHa Ha ocxoBe THMOBOro y4eGHOrO IUIAHA 110 CHENHANBLHOCTH
«['maponorus» ¢ yueTom conoctapienns TPYAOEMKOCTH Y4eGHOI HATPY3KH B COOTBETCTBHH ¢
TpebopanusaMu boloHCKOMH Aexmapariuu,

B pasnene 2 ITacniopra cienana HopMaTHBHAs CCBUTKA HA COOTBETCTBYIOMMIT 3akon PK,
Hocranosnenue [papuTenperBa 0 Ha psij BaKHBIX AHCTBYIOIIHX JOKYMEHTOB, METOIHUYECKHX
PYKOBOJCTB B 00macTH 00ydeHHA M MOJATOTOBKH KaApoB — ruaposoros. OIl COOTBETCTBYET
[OCO PK n cornacopana ¢ JlyGnuHCKHMH [ecKpunTopaMH H  Esporeiickoii paMKoii
KBanuQUKaL UK,

Brionie kainmpuuMpoBanno onpeseneHsl npHoputeTHble Hampapienns OIl, 3gech
MOKHO cuuTark BaxkHbIM [locianue [lpesunenta PK «Tperps mopepuusanus Kasaxcrana:
rnodankHas  KOHKYPEHTOCNocOOHOCTby, coBMectHsle OIl ¢ 3apybexubivu BY3amm —
naprepamu. JloctatouHo uetko ompenenensl nenmn OII, uTo oma opHeHTHpoBana Ha
MOAIOTOBKY  BBICOKOKBAH()MUMPOBAHHBIX M KOHKYPEHTOCIIOCOOHBIX  CIIELHAIHCTOBR,
npoeccuonanbHoe  00pazoBaHHe KOTOPBIX 10 JAHHOH CIEHHATBHOCTH COOTBETCTBOBANO
BLICOKHM aKaJeMHYECKUM CTaHIapTaM B MHPOBOM 00pa30BaTe/IbHOM IPOCTPAHCTBE.

B nporpamme nokazamel cdepa u Hanpasnenus TPOdeCCHOHAIBHOH JeATeTbHOCTH
CHCLUMATHCTA — IHAPOJIOra, KOTOPBIMH MOrYT ObITh HayuHble, 00pa3oBaTeNbHbBIC YUPEKICHHS,
rOCYapCTBEHHbIE OPraHbl U X03SHCTBEHHbIE OpraHu3amuii,

YKkajaHHBIC BbBIE CBHIETENBCTBYIOT O cooTBeTcTBHeM OIl  HANMOHATHHEIM K
MEKAYHAPOIHBIM TpeOOBaHIsIM H cTanIapTaM, yposHio MCKO 6. Ona paspaGoTana ¢ y4yacThueM
CIICLHATHCTOB  BBLICOKOH KBaTH(UKAUMK M MMET COBDEMEHHBI Hay4HO-IIearoruueckuii
YPOBEHb.

Hannas BeceMa BacHast pa3paboTKa MO HOArOTOBKE KBATH(DHIHPOBAHHEIX THAPOIOrOB

BITOJIHE 3aCITYKHBACT IOJIOKHTEIBHON OLICHKH.



2. AkTyaapHOcTh oOpa3zoBaTeabHoli nporpammsl «Hydrology». AxryansHocts OII
3aKJIIOUaeTCss B TOM, YTO, BO-NIEPBBIX, OHA HMEET IPHOPHUTETHBIH XapakTep B pealli3allu
[Tocnanust Ilpesumenta PK, kacaromerocss Bompoca «Tperest MonepHuzauust Kasaxcrana:
riaobaabHas KOHKYPEHTOCIIOCOOHOCTH». Bo-BTOpBIX, OHa HampaBl€HAa Ha MOJArOTOBKY
BBICOKOKBATH(HIIHPOBAHHBIX, KOHKYPEHTOCIIOCOOHBIX " BJIA/ICIOIIHX SHAHUSIMH
MEXK1YHAPOIHOIO YPOBHS CIIELHAINCTOB — FMAPOJIOrOB, CIIOCOOHBIX Ha HAYYHON OCHOBE peIlaTh
Ba)KHEHIINe BOIOXO03HCTBEHHBIE IPOOJIEMBI CTPAHBI.

3. OueHka 3HAYHTEJbHOCTH M MNPAKTHYECKOl IEHHOCTH 00pa3oBaTeJbHOI
nporpaMMbl. 3HaYUMOCTh M HpakTHueckas LeHHocTh OIl ompenensercs Tem, 4To OHa JUIS
o0yueHHs THAPOJIOrOB Ha aHIIMHCKOM s3bIke pa3pabarbiBaetcsi B Kazaxcrane Bmepsble. Ona
pazpaboTaHa Ha OCHOBE HCIOJIL30BAHUSI OTEUECTBEHHOTO M 3apy0e)KHOro MepeJoBOro ONbITa U
[IeJIarOTHYECKHX METOJ0B OOYYeHHs CHELHANHCTOB — THAPOJIOrOB IIHPOKOro mpoduis — B
IIOJIHOM COOTBETCTBUHM C TpPeOOBaHUAMH MEXKIYHApOAHBIX CTaHAApTOB. ONBIT 3aciTy’KHBaeT
BHE/JPEHHUS M LIUPOKOTo pacnpocTpaHeHus cpeau BY3os Kazaxcrana.

4. IlpeasokeHnst 1Mo COBEPUIIEHCTBOBAHHIO NPOrPAMMBI € Y4YeTOM TpeOoBaHMI
KBAJIH(PHKALHOHHBIX XaPAKTEPHCTHK CIIENHATHCTA,

OnHoOl W3 IVaBHBIX pa3lesloB HAayKH «MAPONOrHsy SBIAETCS TMAPOXUMHUS BOJHBIX
pecypcoB. B paznenax OIT 10 u 12 npexycMOTpeHbl BOIPOCH], KaCAIOMIUECS! THAPOXUMHYECKOTO
pexHMa BOJHBIX OOBEKTOB, METOJOB XHMHYECKOIO aHalli3a, KOTOpPbIE JOJDKHBI BXOJHUTH B
KomreTeHLHIo crnenuanucra — rujposora (11K — 5 u 1K — 6). Pekomengyercst copmynupoBath
[IK 7 cnemyromum o0pa3oM: 3HaHHE OCHOBHBIX METOJOB pacyeTa PEYHOro CTOKA BO/IbLI I
NHMITTCCKHX  BCUICCTB;  OCHOB  KOJIMYECTBEHHOM OLIEHKM H3MEHEHHWH CTOKa BOJABI |
NHMVHMCCRIY COCIHHenHI; BIUSHAS (aKTOPOB Pa3jIMUHOM XO3SHCTBEHHON JEsATENbHOCTH Ha
BOJHBIN H XHMHYCCKHIT CTOK.

M3BecTHO, 9TO peyHOH CTOK XMMHUECKHX BELIECTB (MHHEPAIbHBIX COJei, OMOTeHHBIX U
TOKCHYHBIX ~ COCIAMHEHHi)  sBIseTcss  ompeaessiomuM  dakTopoM  (GOpMHpOBaHHS B
KOHTHHEHTAJIBbHBIX BOJOEMAax KadecTBa BOAbl M CO3JaHMS B HHUX OHONPOAYKIHOHHOTO
NOoTeHLHAaIA.

S. BeiBoabl: oOpasoBaresibHasi nporpamma «Hydrology» Ha aHrIIMHCKOM s3BIKE II0

cnemanbHoctd  «5B061000 — Tmapomorust»  cooTBeTCTBYeT TpeGOBAHMAM — TOATOTOBKH

CIIeLMaIMCTa THIPOJIOra. Pacraiimen
reorpadug HHCTRTYTHIHBIH
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JKcnepTHOE 3aKJII0YeHHe
Ha obpasoBaTteanbHnyio nporpammy «Hydrology», paspaGoranHoi
B KazHY um. anp-®apabu B paMKax cnenuaibHOCTH 6aKajaBpuaTa
«5B061000-I'naposiorus» Ha aHIJIMHCKOM si3bIKe

1. O6mas xapaKTepucTHKa 00pa3oBaTebHoii mporpammbl. [Toxroroska
crenmanuctos-ruaponoros B KasHY umenu anp-®apabu ocymectsisercst ¢ 1966
roga. C Hauaja opraHu3aluy yuyeGHOro mpolecca W J0 HACTOSIIEr0 BPEMEHH
HaupoHanpHast — ruapomereoposiormueckas —cayx6a PK B mume  PITI
«Kaszruapomer» MunucreperBa sHepretuku (manee  PITI «Kasruapomer»)
gBNSETCS OJHMM M3 OCHOBHBIX paboTojarenell ¥  3aMHTEPECOBAHHOM
opraHuzalueil B BBICOKOKBaNH(HUIMPOBaHHBIX Kajpax. [IpiHHHMaeT yyacTue npu
COCTABJIEHMM OOpa30BaTENIbHBIX IPOrPaMM, KOTOpbIE MEHSIIMCh C  Y4ETOM
TpeGoBaHuMil U 3a71a4 Pa3UYHBIX MepruooB pasuTHs PecryOinku Kasaxcran. B
Hacrosiee BpeMsi Ha Kadeape MeTeOopOJIOrMM M THJIPOJOTHH  (aKylibreTa
reorpagun u npupogononssosanms KasHY umenn anp-®apabi COBMECTHO CO
cneramuctaMu PITI «Kasrugpomer» M APYrHMX 3aWHTEPECOBAHHBIX Hay4HO-
IPOM3BOJICTBEHHBIX OPTaHU3ALMK M W3BECTHBIX MHOCTPAHHBIX YYEHBIX-IIE/aroros
B 00JAcTH THAPOJIOTMM M BOIHBIX pecypcoB paspaborana oOpasoBatelbHas
nporpamma «Hydrology» Ha anrimiickom s3bike. JlanHas oGpasoBaTenbHas
nporpaMma  paszpaGorana coespemenHo. PITI  «Kasruapomer» — Cerojus
Hy’)K/IAeTCs B OPraHU3alluK JESTeJBHOCTH CBOMX TMOJpa3/ieNleHHii Ha HOBBIX, Gosiee
KAaueCTBEHHBIX M COBPEMEHHBIX METOJaX MOHHTOpPHMHIa, 0OpabOTKH M MPOrHO3a
TUIPOJIOTHYECKHX MTPOLIECCOB.

O6pasosarenbuas nporpamma «Hydrology» Ha —aHIIMHCKOM — s3blKe
COZIEPKUT BECh KOMILUIEKC yueOHO-METONNIECKOM JOKYMEHTAUH [UIsl TIOArOTOBKH
BBICOKOKBAJTM(DULIUPOBAHHBIX CIIELUAIHCTOB.

O6pazosatenbuas nporpamma «Hydrology» Ha aHITIHHCKOM SA3bIKE COCTOMT
3 20 OCHOBHBIX M 7 QJbTEpHATHBHBIX MOJYJIEH M BKJIIOYAIOT JUCLUILIMHBI,
pexomennosannble crenranuctamu PITI «Kasruapomer», a ux conepiaHue
cooTBeTCTByeT ~ coBpemeHHbIM  TpebGosanmsaM. B PITI  «Kasrumpomer»
OCYIIECTBJISETCS MEepexoil Ha HOBble [PUHLMIIBI  OpPraHU3alMK  HAy4qHO-
TPOM3BOJICTBEHHOMN JesATeIBHOCTH. B cBs3u ¢ aTMM paspaboTka 00pa3oBaTeNbHOM



nporpammel «Hydrology» Ha aHriniickoM s3pIKe 1O cHeHanbHOCTH «5SB061000-
lupponorus» B KasHY wumenn anp-®apabu ¢ yBenuyeHHEM KOJNHYECTBA
AVCLMIUIAH, M3y4YalOllMX HOBBIE METOABI W CPEICTBA HCCIENOBAaHMN B 00JACTU
TUAPOJIOTHH,  TO3BOJUT B  OyAaylieM  pemiath  3ala4d  0OecHeYeHHs
THIPOJIOTHYECKO HHpOpManueil moTpeOuTeNell HAa BBHICOKOM COBPEMEHHOM U
OoJiee Ka4YeCTBEHHOM YPOBHE.

AkTyaabHocTh  ofpazoBarennHoii mporpammbl  «Hydrology» ma
AHIVIMHACKOM si3bIke. OpraHuzanus y4eGHOro Ipolecca Ha aHIIHHCKOM SI3bIKE B
Pecniy6inke Kaszaxcran Ha OCHOBaHHM OOLIEMHPOBBIX CTAHAAPTOB H OIBITA
MHPOBOM TNPAaKTUKKM TMOATOTOBKM CIIELHAINUCTOB B HACTOSINEE BpeMs BechbMa
ceoeBpeMeHHO. PITI «KasruapomeTr» Hyxnaercsi B BBICOKOKBATH(UIMPOBAHHEIX
CIICMAITICTAX CO 3HAHMEM AaHIJIMMCKOTO sA3blKa — $3bIKa MHPOBOH HAayKd M
COBPEMEHHBIX  MNPHUHUWUIIOB  OpraHU3allid  JesATeJbHOCTH  HalMoHaIBHBIX
THIPOMETEOPOIOTHUECKUX cIy k0. Kpome TOTO Hamuonansnast
ruipomereoposoruyeckas ciuyxba PK B mune PITI «Kasrugpomer» sBnsercs
wieHoM BMO, uyTo TpebyeT oT HalMX CIEUHAIMCTOB KpoMe MpodhecCHOHANbHOI
MIOJATOTOBKH, 3HAHHE COBPEMEHHBIX MUPOBBIX TEHAECHUUN M aHIIMICKOTO SI3BIKA.

Ouenka 3HAYHMOCTH M NPAKTHYECKOH WEHHOCTH 006pPa30BaTEeNbHOI
nporpammbl. Mozeprusanus HaimoHansHO# ruapoMeTeopoIorudecko cimyxkos
PK npeznonaraet e TONbKO 0GHOBIICHHS MaTEpUAIIbHOM 6a3b1 €e Moapa3ieeH H.
Tpebyercs HOBBIE MOAXOABI B OPraHU3aLMK W MPOBENCHHS HCCIEI0BATEIbCKIX,
Hay4YHBIX M  TPOM3BOACTBEHHBIX pabor. (OOpasoBarenpHass mporpamMma
«Hydrology» na anrnmiickoMm s3blke, B pa3paGoTKe, KOTOPOH NPHHSIM y4acTHe
CIeLMAIUCTBl TepeNoBLIX cTpaH EBpombl, Poccum u KazaxcraHa mo3BomuT
THJPOJIOTaM HOBOTO IIOKOJIEHHUS MOJHSTH YPOBEHb JeATeNIbHOCTH HanuoHaapHO
THIPOMETEOpOoIoruyeckol  cimyxk6s1 PK B cooTBeTcTBUM ¢ MMpPOBBIMH
CTaHIapTaMH.

IIpensioskeHusi 1O  COBEPIICHCTBOBAHHIO NPOrPaMMbl €  y4eTOM
TpeGoBaHuii KBAIH(PHKAIHOHHBIX XapaKTePHCTHK CHelHaJHCTA.
Haunonanenas  runpomereoponormyeckas ciyx6a PK B ymume PITI
«Kasrugpomer» Hajeercs, 4ToO U B JalbHeMINeM NPH BHECEHHH WM3MEHEHHH W
KOPPEeKTHPOBOK B 00pa30BATENBHYIO NPOrpaMMy HAIUM MPEIJIOKEHHS OymyT
YYTEHBI B COOTBETCTBHHU C JJOOBOPOM Ha MOJTOTOBKY CIIELHATHCTOB-THAPOIOrOB
mexny KasHY umenn ane-®apadu u PI'TI «Kasrugpomer».

OtMmeuaem, 4TO clenyeT YCOBEpIIIEHCTBOBATD OpraHHU3aIHIO
TIPOU3BO/ICTBEHHBIX NMPAKTHK CTYJEHTOB B noapasaenenusx PITI «Kasrugpomery.

BoiBoabl: obpazoBatensHast nmporpamma «Hydrology» Ha aHIIHICKOM sI3bIKe
no  cnenuansHocTd  «5B061000-T'maponorus» cooTBeTcTBYyeT —TpeGoBaHMAM
MIOATOTOBKH CIIELIMAIHUCTA TUAPOJIOTa.

Kazs

JKcnepTusy npov'

JupekTop
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JKCnepTHOE 3aK/II0UeHne
Ha obpasoBaTesbHylo nporpammy «Hydrology», pazpa6oranHoii
B KasHY um. anb-®apaéu B pamkax cneunajbHOCTH 0aKkajaBpuaTa
«5B061000-I'naposorus» Ha aHIVIHICKOM sI3bIKe

1. OOmass  xapakTepHcTHKa  o0pa3oBaTeJbHOI NnporpamMmsel.
Hcnonp3oBanue omplTa BegyuMx 3apyOeXHBIX CTpaH IIpU  IOATOTOBKE
CIELIMATIMCTOB THAPOJIOrOB OpPHEHTAlMed AMCLHUIUIMH, B KOTOPBIX IpeljaraeTcs
O3HAKOMJIEHHE CTYAEHTOB C OpraHu3aluedl HCCIeIOBaHUH U IPOM3BOACTBEHHBIX
paboT cnenuanbHOCTU «I MAPOJIOTUs», Ha COBpEMEHHBbIe TpeOOBaHusl 00y YeHHUsl.

B kayectBe pa3palOTYMKOB  MNpPOTrpaMMBbl, KpOME€  OTe4YeCTBEHHBIX
CIELMAIUCTOB W IpenojaBaTesei, NPUHSAIN ydyacThe BeAyllHe CIEeLUAlIUCThl B
obnactu ruaposiornd BY30B u HayuHbIX LeHTpoB Mcnanuu, ['epmannu, AHIIHH,
Ounnsnaun u Poccun. OOGnanass OONBIUMM OMBITOM W aBTOPHUTETOM B Cpelie
FHAPOJIOroB 3apy0OeKHble CreUalUCThl TaK)Ke MpeacTaBieHbl B 00pa3oBaTebHOM
nporpamme Kadeapsl B Ka4eCTBe MOTEHLHUANIbHBIX JEKTOPOB, UX AUCLHIIUHEI, U B
neaomM YMKJI nauum cBoe mMecto B paboueM y4eOHOM IUIaHe W IUIAHUPYETCS
NPHUBJIEKATh JalbHUX 3apyOeKHBIX MpernoaaBarTenell Ipy ee peaaru3aliH.

Taxum obpazom opraHuzaiusi y4eOGHOro rporecca Ha aHIJIHHCKOM SI3bIKE Ha
Ka(eape MeTeopOJIOruy U TUAPOJIOTUH 10 crieruanbroctu SB061000 - Tunponorus
JOJDKHA TPUBECTH K ITOBBILICHHUIO KOHKYPEHTOCIOCOOHBIX BBITYCKHHKOB, a cama
opraHu3alMs y4eOHOro Ipolecca MO3BOJUT NpPUBIEKATh OOJBILIOE KOJIHYECTBO
BeyLIMX HHOCTPAHHbIX CIIELIUATHCTOB.

2. [IpakTHYecKasi LEHHOCTH 00pPa30BaTeILHOM MPOrpaMMbl.

Huctutyt reorpagun MOH PK sBnsercs omHum u3 paboronateneit
cneuuanucToB ruaposioroB KasHY um. anp-®apabu. Co BpemMeH OTKpbITHS
kadepbl ee BBIMYCKHUKH pabOoTalOT B MOApa3le/eHUsIX MHCTUTyTa. 3a JaHHbIHA
nepuoax HMHuctuTyT HeoaHokpatHo Onarogmapun KasHY 3a kadecTBeHHyIO u
MOJIHOLEHHYIO TOArOTOBKY CIELMaTucTOB. B Hacrosiee Bpemsi KayecTBO
noaroToBku ruaposioros KasHY 3amerno Boite, uem apyrux BY3ax Kazaxcrana.
Orpanno, uto umenHo KasHY Gepercst 3a HOBoe 116710 — OATOTOBKY CIIELIHATIUCTOB
Ha aHIJIMHACKOM S3bIKe. BBINYCKHUKH CO 3HAaHUEM aHIJIMICKOro si3blKa HECOMHEHHO
OynyT Gonee BoCTpeOOBaHHBIMU, OCOOEHHO B HAYYHBIX YUPEKICHHUSIX.

3. IlpeanoixkeHusi MO COBEPIIEHCTBOBAHHIO MPOrPaMMbI € Y4YeTOM
TpeOoBaHNH KBATH(PHKAHOHHBIX XapAKTEePHCTHK CNEHATHCTA.

B npouecce noaroroBke o6pazoBaTeabHON MPOrpaMMBbI IPHHUMAIH y4acTHe U
CHEeLHMAIIUCTBI HAIIEr0 MHCTUTyTa. MeMopaHIyM MeXy HallMMH OpraHu3alusMu
NpPEArojaraeT BCECTOPOHHIOW IMOAJNEPKKY UM COTPYAHHMYECTBO. Y4YeHbIe
YHUBEPCHUTETA NPUHUMAIOT y4YacTHe B Hay4yHBIX pa3paboTKax W HCCIeNOBaHMSIX
MHCTUTYTA.

CrneuuanucTbl MHCTHTYTa TaKKe MPUHUMAIOT y4acTHe B OpraHu3aluu
y4ebHoro mnpouecca Kageapbl METEOPOJIOTHH W THIPOJIOTHH. JIUCLHMIUIMHBL |
COBpEMEHHBIE HaIlpaBJIEHHs HCCIel0BaTeNbCKOH paboTbl HW  HUX  METO/bI
NpPE/UIOKEHHBIE ~ MHCTHUTYTOM  OBIM  Y4T€Hbl IIpu  pa3paboTKe JaHHOM
oOpa3zoBarebHOI nporpaMMel. Heo6Xoaumo ¥ B JajbHeNIeM COTPYAHUYATE [PH



paszpaboTrke 0b6pa3zoBaTebHON IporpaMMbl HOArOTOBKH CHEIMAaTHCTOB I'HAPOTIOroB
¥ Hay4HOH NesATeNbHOCTH HHCTUTYTA.

4. BeiBoabl: oOpazoBatenbHass nporpamma «Hydrology» Ha anrnumiickom
A3bIKe 1o cneugranbHocTH «5B061000-I'uaponorus» cooTseTcTBYET TpeOOBAHUAM
MOArOTOBKH CMELHaNucTa ruaposIora.

JKenepTuly nposet:

3aMecTHTeNb JHPEKTOpA

——
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JKcnepTHOE 3aK/JII0YeHHe
Ha obpasoBaTeabHyl0 nporpammy «Hydrology», pazpaGorannoii
B KasHY um. anp-Papadbn B paMkax crnienHaJbHOCTH GaKkajaBpHaTa
«5B061000-I'naposiorus» Ha aHIIHHCKOM si3bIKe

1. O01mas XapaKTepHCTHKA 00pa30BaTEeILHOM MPOrpaMMmbl

ObpazoBarensHass nporpamma «Hydrology» Ha aHriauiickoMm — si3blke
paspaboraHa Ha ocHoBaHMM [ocynapcTBeHHbIX cTaHAapToB PecnyOauku
KazaxcraH 1 onpiTa MOArOTOBKH CIELIMANIMCTOB B 0OJACTH MMIPOJIOTHH U BOJHBIX
peCypcoB  CTpaH, ONMChIBAeT oOLIMe TpeOOoBaHUS K pe3ysbTataM OCBOEHUS
HPOTPAMMBI, COOTBETCTBYIOLLIMM XapaKTepUCTUKe Oynyiuel rnpodeccuoHanbHOM

S1CIHLHOCTH  BBINYCKHMKA, @ Tak)Xe MOIYJbHYIO CTPYKTYpPY M YCIOBHUS
peajnsanuyu 00pa3oBaTeabHONH MPOrpaMMmbl.

[Iporpamma pa3paborana Ha kadenpe Meteoposoruu u rujaponorun KasHY
uMeHn  anb-®Papabu  npu  y4acTMM  CHELMAaTMCTOB  NpoQecCHOHANbHBIX
opraHusalvi, Yy4YeHbIX M NeaaroroB cTpaH EBpomneiickoro conpyxecTtsa u
COJIEPIKUT ClIeYIOLIUE JOKYMEHTHI:

1. Iacniopt obpazoBarensHoOl niporpammsl (OI1);

2. OcnoBHo# yueOHbIi uian (OYII) cnenuanbHOCTH;

3. Karanor qucuunnun (KJ1);

4. YyeOHo-MeTouuecKkre KoMruiekeb! qucuumind (YMK]L).

Moaynu cocraBiieHbl MO HampaBleHWsIM MCCIeAOBaHUM M OOBEKTOB
M3YYEHHs JUCHMUIUIMH M TIPEArNoJiaraloT OCBOEHHME TEOPETHYECKHMX OCHOB H

PMATHBHBIX  JOKYMEHTOB B 00JIacTd ruaposoruu; (GopMupoBaHME 3HAHM,
VMCHUH M HABBIKOB TOJIydeHHUsI U 0OpaboTKM TUAposoruueckoi HHMOpMaLmu;
3HAKOMCTBO € COBPEMEHHBIMH YCTPOMCTBAMM W  METONAMH  I0JYy4YEHHA
rUAPOJIOrnyeckoil uHdopmanuu.

[Tomumo 00si3aTeNIbHBIX MpeAMEeTOB, JIOCTATOYHOE KOJIMYECTBO AMCLHMIIIMH
10 BbIOOpY CTY/IeHTa, B 3aBUCUMOCTH OT JalibHekLIel ero crielHaiu3aluu.

[lo pesynbratam  ocBoenuss  aucudmuinHel  «Hydrology»  Oyayt
copmupoBansl NpodeccHOHaIBHBIX KOMMETEHLMH, @ HMEHHO:

- crocobHOCTh obecneunBaTh TpedyeMoe KauecTBO BbIMOJIHSIEMBIX paboT
palMOHaIbHOE UCMOJIb30BaHUE PECYPCOB:

- CrnocoOHOCTh Ofecrne4yrBaTh KauyeCTBO I'MIPOJOTMUYECKUX W3MEpeHUl u
pacueTos;

- CIIOCOOHOCTb MPOBOAMTH M3BICKAHUS! 110 OLIEHKE COCTOSIHUS MPUPOAHBIX U
[IPHPO/IHO-TEXHOTEHHBIX O0BEKTOB Ui OOOCHOBAHHUSI NPHHUMAEMbBIX PELIEHUH
HPH TPOEKTUPOBAHUU 00BEKTOB MPUPOI000YCTPOICTBA U BOLOIIOIL30BAHNUS,

- crnocoOHOCTh MCMONB30BaTh 3HAHMS TO TMAPOJOTHU Ui OOOCHOBAaHHS
NMPUHUMAEMbIX PELIEHHH MPH MPOEKTUPOBAHUH 00BEKTOB MPUPOJ000YCTPOHCTBA
1 BOJONOJIB30BAHUS.

Psil  97€KTUBHBIX JUCUMIUIMH TpeACTaBlieHbl y4eOHO-METOAMYECKUMHU
KOMIUIEKCAMH, KOTOpble pa3paboTaHbl CHELUAIMCTAMH  THAPOJOTHIECKOro
npoduist opraHuzauuii paboronarteneil MU W3BECTHBIMH yY€HBIMHU-TIEAroramu



BY30B u HayuHo-uccnenoBaTenbekux neHtpos cnanuu, ["'epmanuu, OuHisHIUY,
AHrnuu, Poccun.

Y4eOHbIH  mpouecc mpejnmonaraeTcs  OpraHM3OBaTh 110 KpeanTHOH
TEXHOJIOTHH.

AKTYaJbHOCTB M 3HAYHMOCTH  00pa30BaTeNbHON  HPOrpamMMbl
«Hydrology» na anramiickom si3bike

B MHpOBOM npakTHKe MOArOTOBKA CHELMATHCTOB THIPOIOrHYECKOrO
Mpoduiist OrpeieNseTcs 3a1a9aM1 HAYYHOH M NPOM3BOACTBEHHON 1eSTENLHOCTH 1
IKOHOMMYECKMMH NOTpeOHOCTAMY cTpanbl. B KasHY umenn ans-®apabu BeiGop
HANPABICHUH W TIEPeYeHb JUCHMIUIMH COCTABJISETCS MO 3asiBKAM OCHOBHBIX

ojlatencli Ha CNelMaTucTOB M NPHOPHTETHBIX HCCIIENOBAaHHN B obnacTy
FHAPOJIOIHI M BOJHBIX PECYpCoB, omnpeneisieMbix HauuonansHol Axanemueii
Hayk u MunucrepcTBoM 06pasoBanus u Haykn PK Ha NIEPCIEKTUBY.

OrniuuTenbHOR  OCOOEHHOCTBIO — HAy4HBIX — HHTEPECOB  sIBISETCS
CIIOCOOHOCTh ~ OPUEHTHPOBAThCH B 0A30BBIX THAPOJOMMYECKUX TEOPHSX U
IIPUMEHSTbL WX B NPOBEIEHWH KOMIUIEKCHBIX MCCIIENIOBAHUN BOJ CylIH, GOpM HX
CYILCCTBOBaHMS B TpPUPOJAE, CBOWCTB, COCTaBa, KayecTBa, pexuMa,
3aKOHOMEPHOCTEH pacrpe/ieieHust B NPOCTPAHCTBE, B3aMOCBs3ell ¢ arMochepoil,
OKeaHOM, JuTOC(epod u Ouochepoit B mpouecce OOLIEr0 W PErHOHANBLHOIO
KpyroBopoTa BELIECTBA M 3HEPIrUM; IS aHaIM3a (PU3UYECKUX, XMMHMUYECKHUX U
Orosornyeckux npomeccax, MPOTEKAIOWMX B PA3THUHBIX BOIHBIX OOBEKTAX CYLLK;
aHanusa npodjieM BOAHBIX PECYpCOB, OLUEHKA M MPOTHO3 MX KOJHYECTBEHHBIX U
KaYEeCTBCHHBIX HM3MEHEHHH, BBI3BAHHBIX €CTECTBEHHBIMH W aAHTPOINOreHHBIMH

[HHAMH

Mlexolsi M3 nmaMHBIX 3aa4  AMCLMIUIMHBL 0Opa30BaTeNbHOH MpOrpaMMbl
IOMOrYT Oyjly 1M THAPOJIOTaM peciyGIMKU B TpOdecCHOHATBHOMN JesTeIbHOCTH.
Oco0eHHO BaKHBIM CYMTAI0 OPraHU3allki0 y4eGHOro mpolecca Ha aHrTHIHCKOM
A3bIKE C MPUBICUECHHEM BEIYIUMX CIELUANHUCTOB IEepPeOBbIX CTPaH MUpa, UTO
HECOMHEHHO TO3BOJIMT OPHEHTUPOBATLCS B HOBBIX METO/aX HCCIEN0BAHHM U
MPHOOPECTH OMBIT MUPOBON MPAKTUKK B 0OJaCTH MMAPOJOTHH.

[Ipusenennpie B Ilacnopre oOpasoBaTeNbHOM NpPOrpaMMbl  OKHIAEMbIE
pesyjibTaThl  OOy4eHMS! ~ COOTBETCTBYET  OOLUEMPUHATBIM  TpeGOBaHHUAM
crnenuanucram-ruiponoram. OOpasoBartenbHasi MporpamMma peaau3yercst 4epes
CUCTEMY MOIyJIel, KaXJbli U3 KOTOPbIX MpeicTaBiseT CcoOOM JOrHYecKu
3aBEPLICHHYO 10 COAEPIKAHUIO, METOTUUECKOMY 00eCreYeHHI0 CaMOCTOSTENBHYIO

1eOHYIO eIMHMILY, OPUEHTHPOBAHHYIO Ha (DOPMHUPOBAHWE LEJOCTHON TIpPYIIIbI
AUMOCBS3AHHBIX  KOMITETEHLIMHM, OTHOCSIUMXCS K KOHKPETHOMY pe3yJbTaTy
00yueHus.

[Ipensiosennsi Mo COBEPLIEHCTBOBAHUIO 06PA30BATE/ILHOMN NPOrPaMMBbL

Pecnybnuka Kazaxcran sBisiercs 4ieHOB MexIyHapOAHON MOPCKOH
OpraHMsaluu, KOTopas SsBISETCS CleLHaTIu3UpOBaHHBIM yupexaeHuem OOH.
HaubGonee BaxkHOM 3ajauell e€ nesTEeIbHOCTH SBASETCS 0€30MacHOCTh Ha Mope B
COOTBETCTBUU ¢ MeX/yHapoJaHOW KOHBEHLMEW MO OXpaHe YelOBeYeCKOR JKHU3HU
Ha mope. Jlns pellieHust 3TOH 3aJayM BO3HHKaeT MOTPeOHOCTH B CEIHATHCTAX,
CrOCOOHBIX MCCIEOBaTh M MNPOrHO3UPOBATH OMACHBIE TIHIAPOAMHAMHYECKHE



npotiecchl Ha Kacmuiickom Mope. 3amyck MyJlbTHMOAIBHOTO xaba-nopta KypbIk,
KOTOpBIii OTKPIBAET HOBBIE TPAHCMIOPTHO-TOTHCTHYECKHE BO3MOKHOCTH IS BCEX
CTpaH perHoHa M paclIMpseT MeKAyHapoJHOe COTPYAHHYECTBO. BcBs3u ¢ 3TUM
BO3HUKAeT [OTPeOHOCTh B CIHELMANUCTaX, BIIAACIOLIHX TEPMUHOJIOTHER  Ha
AHIIMICKOM s3bIKe. B CBA3M € 3THM TMpeACTaBJIsETCsl aKTyalbHbIM BBEACHHC B
yueGHBIH MpoLece JUCUMIUIMHBL «[ HAPOAMHAMHYECKHE TPOLECChI Kacnuiickoro
MOpSI».

[le/bl0 JAHHOM JUCIMILIMHBI SBISETCS (OPMUPOBAHKE Y CTY/ICHTOB Habopa
suannii mo ruaponoruu Kacnuiickoro mopst. [IlomydeHHbie HaBbIKH OyayT
JMCIOJIb30BAHbl  BBIMYCKHHKAMH A7 PEIIeHHs 3aja4 M0 HMCCICN0BaHuIo  H
(POrHO3UPORAHUIO AMHAMMYECKHX HPOIECCOB B HAy4HBIX HCCICNOBAHMAX N
OllepaTUBHOM NPOU3BOICTBE.

Brisoabl: obpasoBarenbas nporpamma «Hydrology» Ha aHMTMHCKOM S3bIKS
Ho creunansaocTd  «SB061000-I'maponorus» — COOTBETCTBYET —TpeOOBaHHAM
NOJArOTOBKH CrEHANUCTa THApOoJIoTa.

DrenepTH3y NpoBeIa:

HauasibHUK yIPaBIeHUS THAPOMETEOPOJIOTHUECKUX UCCIeI0BaHUA Kacrnuiickoro
mopst Hayuno-nccnenosarensckoro nentpa PITI  «Kasruapome, sKcmept
TeXHUUECKUX KOMHCCH BceemupHoit MeTeoposornyeckoi opraHusalud 1o
FUAPOJIOTHH M [0 OKeaHorpaduu W MOPCKOH METEOpOJIOTHH, HallMOHAJBHbIH

opaatop MOJL MexnpaBHTeNbCTBEHHOM okeaHorpa(uyeckoi KOMHCCHH,
KA1 I'eorp. HayK A
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