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1. Application area 

The present educational program "Meteorology" is developed on the basis of 

Model curriculum in the specialty 5B061200-Meteorology in accordance with 

international documents in higher education and the recommendations of the ECTS 

Users' Guide, and "Tuning Educational Structures in Europe". The program sets 

the requirements for the content of education through the results of training, the 

volume of training load and thelevel of professional training of undergraduate 

students. 

The educational program was developed taking into account the comparison 

of the intensity of 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-III from 

July 27, 2007 in the edition of the Law of the Republic of Kazakhstan dated 

24.10.11 No. 487-IV, with amendments and additions as of July 4, 2018); 

2. The state general compulsory standard of higher education, approved by 

the Decree of the Government of the Republic of Kazakhstan dated August 23, 

2012 No. 1080, as amended on May 13, 2016 No. 292; 

3. Typical curriculum on specialty 5B061200-Meteorology, approved by 

order of the Minister of Education and Science of the Republic of Kazakhstan 

dated August 16, 2013 No. 343, as amended on July 5, 2016 No. 425; 

4. The Rules for the organization of the educational process on the credit 

technology of education, approved by the Order of the Minister of Education and 

Science of the Republic of Kazakhstan dated April 20, 2011 No. 152; 

5. The National Framework of Qualifications, approved by the Protocol of the 

Republican tripartite commission on social partnership and regulation of social and 

labor relations dated March 16, 2016; 

6. Model curricula of the cycle of general education disciplines for 

organizations of higher and (or) postgraduate education, approved by Order No. 

603 of the Minister of Education and Science of the Republic of Kazakhstan dated 

October 31, 2018; 

7. Guidance on the use of the European Credit Transfer and Accumulation 

System (ECTS), developed as part of the Bologna process and officially published 

by the European Commission in 2009. 

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

 WMO № 1083. Manual on the application of education and training 

standards in the field of meteorology and hydrology. Volume I. 

Meteorology. – 2012; 

 WMO № 258.Guidelines for Education and Training in Meteorology and 

Operational Hydrology. Volume I. Meteorology. – 2007; 

 WMO № 1205. Competence guide.– 2018; 

 WMO № 1114. Guidelines for Trainers in Meteorological, Hydrological 

and Climate Services – 2013; 

http://ipk.meteorf.ru/images/stories/literatura/wmo/1083_nas.pdf
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 WMO № 49.  Technical regulations. Collection of key documents No. 2. 

Volume I - General meteorological standards and recommended 

practices– 2015. 

 

3. Main terms and abbreviations 

In this document, the following basic terms and definitions are used in 

accordance with the Law of the Republic of Kazakhstan “On Education”, the State 

General Compulsory Educational Standard (SGCES) of the Republic of 

Kazakhstan “Higher Education. Undergraduate. Basic Regulations” No. 292 dated 

05.13.2016 and SGCES of RK 5.05.001-2005 “Coding System of Academic 

Disciplines of Higher and Postgraduate Education ”, international documents in the 

field of education, European Credit Transfer System: 

education – a continuous process of upbringing and education, carried out for 

the purposes of moral, intellectual, cultural, physical development and the 

formation of professional competence; 

bachelor's program – higher education, educational programs of which are 

aimed at training personnel with the award of a bachelor's degree in the relevant 

specialty; 

bachelor – the degree awarded to persons who have mastered the educational 

programs of higher education; 

educational program (EP) – a single complex of basic characteristics of 

education, including the goals, results and content of education, the organization of 

the educational process, the approaches and methods for their implementation, the 

criteria for assessing the learning outcomes; 

student-centered learning – an approach to learning, characterized by 

innovative teaching methods, with the aim of facilitating learning through 

communication of the teacher and the student; 

competences – the ability of students to the practical application of acquired 

in the process of learning knowledge, abilities and skills in professional activities; 

professional competences – knowledge, abilities and skills necessary for the 

effective implementation of professional activities; 

descriptors – a description of the level and amount of knowledge, abilities, 

skills and competencies acquired by the students upon completion of the 

educational program of the appropriate level of higher and postgraduate education; 

descriptors are based on the learning outcomes, the formed competencies, as well 

as the total number of credits; 

learning outcomes – the confirmed by the assessment amount of knowledge, 

abilities and skills, acquired and demonstrated by students after mastering of the 

educational program, and the formed values and attitudes; 

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; 

academic credit – a unified unit of measurement of the volume of scientific 

and (or) educational work (load) of the student and (or) teacher; 
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standard curriculum (SC) – a training document developed on the basis of the 

qualifier of specialties of higher and postgraduate education of the Republic of 

Kazakhstan and SGCES, regulating the structure and volume of the educational 

program by the cycles of disciplines, indicating the list of the credits minimum 

amount for the disciplines of obligatory component and all types of practices, the 

final certification, approved by the authorized body in the field of education; 

obligatory component (OC) – a list of academic disciplines and the 

corresponding minimum amounts of credits established by the standard curriculum 

and studied by the students on a mandatory basis under the educational program; 

elective disciplines – the academic disciplines that are a elective component 

within the framework of the established credits and introduced by the educational 

organizations, reflecting the individual training of the student, taking into account 

the specifics of social and economic development and the needs of a particular 

region, the developed scientific schools of the higher educational institution; 

curriculum – a document regulating the list, consistency, volume (labor 

intensity) 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; 

module – a course system in which each course corresponds to an equal 

number of credits or a multiple of it; 

prerequisites – disciplines containing the knowledge, abilities and skills 

necessary to master the discipline under study; 

postrequisites – disciplines for the study of which requires knowledge, 

abilities and skills acquired at the end of the study of this discipline;  

working curriculum (WC) – a training document developed by an educational 

organization independently on the basis of a standard curriculum of a specialty and 

individual curricula of students; 

intermediate certification of the students – a procedure conducted to assess 

the quality of students mastering the content of the part or all volume of one 

academic subject, one academic discipline and (or) module, as well as the 

professional modules within one qualification after completing their study; 

final attestation of the students – a procedure carried out to determine the 

degree of their mastering the volume of subjects, the educational disciplines and 

(or) modules stipulated by the state general compulsory standard of the 

corresponding level of education; 

assessment methods – a full range of written, oral and practical tests/exams, 

projects, presentations, presentations and portfolios, which are used to assess 

student progress and confirm the achievement of learning outcomes for the 

educational component (unit/module); 

assessment criteria – a description of what a student should be able to do and 

at what level in order to demonstrate the achievement of the learning outcome; 

academic mobility – moving of the students or research teachers to study or 

conduct research for a specific academic period (semester or academic year) to 

another organization of higher and (or) postgraduate education (domestically or 
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abroad) with mandatory recalculation of mastered curricula, disciplines in the form 

of academic credits in their own organization of higher and (or) postgraduate 

education or for continuing their studies in another organization of higher and (or) 

postgraduate education;  

coding system – a complex of methods and coding rules for classification 

groups and objects of classification of a given set; 

European Credit Transfer and Accumulation System (ECTS) – a student-

centered system for the accumulation and transfer of credit based on the principle 

of transparency in the processes of study, teaching and evaluation. 

In addition to these, the following abbreviations are applied: 

GED – general educational disciplines; 

BD – basic disciplines; 

MD –major disciplines; 

CC – compulsory component; 

EC – elective component; 

EEEA – external evaluation of educational achievements; 

SSS – self-study of students; 

SSST – self-study of students under the teacher guidance. 

 

4. The main provisions 

4.1 Educational activity at the university is carried out by the credit 

technology of education on the basis of a student-oriented approach, in which the 

results of training and competence play the main role and become the main result 

of the educational process for a learner. 

4.2 The educational program for the specialty "Meteorology" was developed 

in accordance with the State Compulsory Educational Standard 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 focused on the result of training. 

4.3 The main intensive factor in the development of post-industrial society is 

human capital, from which the level of education, professionalism, learnability and 

creative approach to activities are the most in-demand and valuable qualities. In 

this regard, the task of training of relevant personnel for an innovative economy is 

becoming one of the main tasks of Kazakhstan's education. For the successful 

implementation of the task, an educational technology is proposed using design-

oriented (design-targeted) teaching methods. The model of project-oriented 

learning is aimed at shaping creative thinking, as well as at developing certain 

work skills. 

In the educational program “Meteorology”, the model of project-oriented 

learning is considered as a variant of constructing an individual educational 

trajectory of a student within the framework of the main educational program. 

Project-oriented learning can be: individual, group, international, interdisciplinary, 

non-disciplinary. Students choose projects according to their own interests. 
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The following innovative teaching methods are used in the educational 

process: 

 work in small groups (team) – a joint activity of students in a group under 

the guidance of a leader, aimed at solving a common task by creatively combining 

the results of individual work of team members with the division of powers and 

responsibilities; 

 project technology – individual or collective activities for the selection, 

distribution and systematization of material on a particular topic, as a result of 

which a project is drawn up; 

 analysis of specific situations (case study) – analysis of real problem 

situations that took place in the relevant area of professional activity, and the 

search for options for the best solutions; 

 role-playing and business games – role-playing imitation of real 

professional activity by students with the performance of the functions of 

specialists at various workplaces; 

 modular training – the use of knowledge in the form of: a) individual 

modules, autonomous parts of the course, integrated with other parts of the course; 

b) blocks of interrelated courses that can be studied independently from another 

block of disciplines; 

 contextual learning – motivation of students to obtain knowledge by 

identifying the links between specific knowledge and its application; 

 development of critical thinking - educational activities aimed at the 

development of students rational, reflective thinking, able to put forward new ideas 

and see new opportunities; 

 problem-based learning – encouraging students to independently acquire 

the knowledge necessary to solve a specific problem; 

 individual training - a student builds his own educational trajectory based 

on the formation of an individual educational program, taking into account the 

interest of the student; 

 advanced independent work – study of new material by students before it 

is studied in the classroom; 

 interdisciplinary training – the use of knowledge from different areas, 

their grouping and concentration in the context of the problem being solved; 

 learning based on experience – enhancing the student's cognitive activity 

by associating their own experience with the subject of study; 

 information and communication technologies – training in an electronic 

educational environment in order to expand access to educational resources 

(theoretically to an unlimited amount and speed of access), increase contact 

interaction with a teacher, build individual training trajectories and objectively 

monitor and monitor students' knowledge. 

4.4 Foreign and domestic specialists and employers were involved in the 

process of developing an educational program in the specialty "Meteorology". 

4.5 Priority directions for developing an educational program in the specialty 

"Meteorology" are: 
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 programs, within the framework of the President's Addresses to the Nation 

of Kazakhstan, including the Address "The Third Modernization of 

Kazakhstan: Global Competitiveness"; 

 interdisciplinary programs; 

 educational programsin English; 

 joint educational programs with foreign partner universities; 

 professional programs by request of employers 

 programs that use distance education technologies, including 

supplementary education programs. 

4.6 The educational program is designed to ensure the high quality of 

professional education in meteorology in accordance with the highest academic 

standards in the educational world. 

The program has theoretical and practical components. Terms of training: 4 

years. Form of training: full-time. During the period of study, a student takes at 

least 160 credits, of which theoretical training - 133 credits, professional practice - 

16 credits, physical training - 8 credits and final examination - 3 credits. 

The degree awarded aftercompletion of the program is Bachelor of Science in 

the specialty "5B061200-Meteorology". 

 

5. Code and name of the specialty 

The code of the specialty is 5В06120-Meteorology. In accordance with the 

Classifier of specialties of higher and postgraduate education in the Republic of 

Kazakhstan, this educational program belongs to the section Natural sciences. 

Meteorologists have the code “2112”in the National Occupational Classifier 

of the Republic of Kazakhstan (NC RK 01-2017 Occupation Classifier) and belong 

to professionals in the field of science and technology. 

 

6. The qualification level according to the International Standard 

Classification of Education (ISCED) 

This educational program corresponds to the level of ISCED 6, which do not 

require preliminary completion of other programs and is classified as first-degree 

program. The direction of preparation 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 following field of education: 

 

4 Science 44 Physical Sciences 

Astronomy and cosmology, physicsand related subjects, chemistry and 

related subjects, geology, geophysics, mineralogy, physical 

anthropology, physical geography and other Earth sciences, 

meteorology and other atmospheric sciences, including climate 

research, oceanography, volcanology, paleoecology 
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7. Objectives of the educational program 

The educational program is focused on the training of highly qualified 

specialists in the field of meteorology, possessing certain knowledge and 

competencies that are in demand on the labor market. 

The objectives of the educational program are: 

 formation of the national model of continuous education integrated into the 

world educational space by comparison with foreign educational programs that 

meet the needs of the individual and society in specialty 5В061200 – Meteorology 

 creating conditions for the development of creative potential, initiative and 

innovation; 

 obtaining knowledge on the basic disciplines of meteorological science 

with the subsequent conscious choice of professional elective disciplines 

 acquisition of practical skills required for a bachelor-meteorologist during 

the period of training and internships; 

 formation of competitiveness of graduates in the labor market;  

 acquisition of a complex of knowledge that is the basis for this profession, 

skills and abilities to be able navigate in the flow of information and gaining new 

knowledge for continuing education in the Master's and PhD programs  

 

8. Sphere of professional activity  

The spheres of professional activity of a bachelor in the specialty 5В061200 - 

Meteorology are: 

 services  for Hydrometeorology and environmental monitoring in RK; 

 divisions of RSE "Kazgidromet»; 

 divisions of RSE " Kazaeronavigatsia»; 

 Ministry of Energy; 

 environmental protection and nature management agencies;  

 academic and research institutes associated with the study of the 

atmosphere and its interaction with the ocean; 

 organizations, institutions and enterprises associated with weather and 

climate change; 

 construction, survey, research institutes, offices, firms, etc. various forms 

of ownership that depend on weather and climate conditions; 

 institutions of higher and secondary special education. 

Types of economic activities for GCEA (General Classifier of Economic 

Activities), in which this profession is in demand: 

74901 Activities of the Hydrometeorological Service; 

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

85420 Higher education; 

66210 Risk and damage assessment; 

51102 Activity of air passenger transport, not subordinate to the schedule; 

51101 Activity of air passenger transport, following schedule 
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72190 Other research and experimental development on natural sciences and 

engineering 

74909 Other professional, scientific and technical activities, not classified 

elsewhere; 

62090 Other information technology and computer service activities; 

91042 Activities of nature reserves, conservation of wildlife; 

2910 Construction of water structures; 

42110 Construction of roads and highways; 

 

9. Directions of professional activity 

Graduates on the specialty 5В061200 - Meteorology can perform the 

following types of professional activities: 

organizational and technological 

 organization of a rational meteorological observation network; 

 monitoring the quality of the network of meteorological stations and posts; 

research 

 studying ongoing  physical and chemical processes in the atmosphere; 

 physical analysis of atmospheric processes and phenomena, establishment 

of empirical dependencies and regularities; 

 study of atmospheric air pollution, transboundary transport of pollutants; 

operational and production 

 compilation of weather forecasts of different lead times; 

 warning of hazardous meteorological phenomena; 

 organization and conduction of special meteorological observations; 

 collection of necessary meteorological information and its analysis; 

  assessment of the impact of existing and expected meteorological 

conditions on agriculture, livestock production, production activities of all kinds of 

transport; 

 inspection of the meteorological network; 

expert 

 critical monitoring of primary meteorological information; 

 examination of meteorological observation materials for publication; 

 consultations on the conditions of air basin in the Republic of Kazakhstan; 

 participation in the environmental impact assessment of projects; 

project (survey) 

 meteorological justification for the proposed facilities, airports, 

construction sites, etc.; 

  assessment of the impact of meteorological factors on the state of the 

environment and development of recommendations for their recording for the 

protection of the air basin; 

 participation in the environmental impact assessment of projects; 
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educational (pedagogical) 

 teaching meteorological disciplines in secondary and secondary vocational 

institutions; 

 teaching work in universities. 

 

10. Competence of a specialist 

The meteorologist must have general cultural (GC) and professional (PC) 

competences, including the ability to: 

 

Compe 

tence 

code 

Description of the competence 

GC-1 formulate the main stages of the modern history of the progressive 

development of Kazakhstan, in the context of the world and Eurasian 

historical processes; 

GC-2 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 independent state; 

GC-3 demonstrate competent use of linguistic and linguocultural knowledge 

to solve communication problems in the multilingual and multicultural 

society of the Republic of Kazakhstan and in the international arena; 

GC-4 represent social and ethical values based on social norms and tolerance 

to different cultural and confessional traditions; 

GC-5 be able to describe the main patterns of the functioning and 

development of nature and society; adequately navigate in various 

socio-economic, political and emergency situations; make decisions in 

standard and non-standard situations and bear responsibility for them; 

GC-6 search and use the information necessary for effective accomplishment 

of professional tasks, professional and personal development; set goals 

and choose ways to achieve it; 

GC-7 work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the tasks; be 

responsible for their own decisions and be ready to present a logical 

rationale for these decisions; 

GC-8 demonstrate critical thinking when working with new information; 

PC-1 formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

PC-2 explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-

earth space; 

PC-3 organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

PC-4 collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological 
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information; 

PC-5 organize and conduct special meteorological observations; 

PC-6 be able to monitor the conditions of the atmosphere in real time, 

including using radar and satellite observations; 

PC-7 use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

PC-8 process and analyze meteorological, aerological and satellite 

information; 

PC-9 describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

PC-10 formulate the physical processes of cloud formation and precipitation, 

use their classification; 

PC-11 explain the nature of various optical and electrical phenomena in the 

atmosphere; 

PC-12 analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

PC-13 assess the impact of meteorological factors on the environment and the 

ability to develop recommendations for their accounting for the 

protection of the air basin; 

PC-14 carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

PC-15 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; 

PC-16 analyze and evaluate the development of atmospheric processes and 

weather conditions;apply modern methods and technical means in the 

preparation of weather forecasts; 

PC-17 prepareweather forecasts of different lead times; 

PC-18 estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence 

and to make a forecast; 

PC-19 work with general and mesoscale circulation models and interpret their 

results for weather forecasts; 

PC-20 use information and communication technologies in professional 

activities; 

PC-21 use modern databases and methods of information extraction; be able 

to adaptto  technologies change in professional activity; 

PC-22 acquire and use new knowledge and skills independently; participate in 

scientific discussions, write scientific articles. 

 

11. Learning outcomes based on the Dublin descriptors 

Upon completion of this educational program, it is expected that students will 

be able to: 
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Cognitive competences:  

A1. to explain the basic laws of the functioning and development of nature 

and society, to be able to adequately navigate in various socio-economic, political 

and emergency situations; to freely interpret and creatively use scientific, historical 

and philosophical knowledge to generalize the success factors of the Kazakhstan 

development model; 

A2. to explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space;output products of general circulation and mesocirculationmodels; 

A3. to describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities. 

Functional competencies:  

B1. to establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

B2. to apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological,radiometeorological and satellite information for weather forecasts; 

B3. to work with models of general and mesoscale circulation and interpret 

their results for weather forecasts; 

B4. to analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

B5. to assess the meteorological factors affecting the environment and to 

apply in practice the developed recommendations for their accounting for the air 

basin protection; to organize monitoring of the atmosphere in real time, including 

the use of radar and satellite observations; 

System competencies:  

C1. to explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

C2. to formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

C3. to evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast; 
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Social (communicative) competence:  

D1. to use linguistic and linguocultural knowledge competently to solve 

communication problems in the multilingual and multicultural society of the 

Republic of Kazakhstan and in the international arena; to perceive, analyze and 

compile the information; to set goals and choose ways to achieve them. 
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12. The ratio of expected learning outcomes of training methods and evaluation in the formation of competences 

 

Code and title of the 

competence 

Module name with the 

number of credits 
Expected results for the module of EP 

GC-1 

GC-2 

GC-4 

GC-5 

GC-7 

GC-8 

Socio-humanitarian module 

– 6 credits. 

 

Upon successful completion of this module, students should be able to: 

 formulate the main stages of the modern history of the progressive 

development of Kazakhstan, in the context of the world and Eurasian 

historical processes; 

 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 independent state; 

 be able to describe the main patterns of the functioning and development 

of nature and society; adequately navigate in various socio-economic, 

political and emergency situations, know social and ethical values based 

on social norms and tolerance to different cultural and confessional 

traditions; 

 perceive, analyze and summarize information, set a goal and choose 

ways to achieve it; 

 realize the need to form new competencies; 

 determine the direction of further personal and professional development, 

self-education and self-development. 

GC-3 

GC-4 

GC-5 

GC-6 

GC-7 

GC-8 

Instrumental module –  

15 credits. 

Upon successful completion of this module, students should be able to: 

 demonstrate competent use of linguistic and linguocultural knowledge to 

solve communication problems in the multilingual and multicultural 

society of the Republic of Kazakhstan and in the international arena; 

 build an oral and written statement in different communicative situations, 

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

 perform various operations with the text: describe, summarize 

information; 

 search for information necessary for the effective performance of 

professional tasks; 

 apply information and communication technologies in their professional 

activities; 

 use information and communication technologies in scientific and 

practical activities, self-education and the achievement of other goals. 

GC-4 

GC-5 

GC-8 

Module of socio-political 

knowledge – 4 credits. 

Upon successful completion of this module, students should be able to: 

 distinguish difference between terminological apparatus and the main 

provisions of theoretical and applied political science; 

 use the acquired knowledge and skills in the study of professional 

disciplines, in practical professional activities; 

 determine the basic concepts and categories, fundamental concepts and 

techniques of general and applied sociology; 

 apply acquired 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 marketing research technology. 
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GC-5 

GC-6 

GC-7 

GC-8 

 

Environmental module –  

4 credits. 

Upon successful completion of this module, students should be able to: 

 identify the main ideas and concepts of ecology and sustainable 

development; 

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

 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 legal and legal frameworks in the field of safety and 

environmental protection. 

GC-4 

GC-5 

GC-7 

GC-8 

Cultural heritage and 

interpersonal 

communication module – 

4 credits 

Upon successful completion of this module, students should be 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; 



20 

 

 classify the cultural capital of the prototürks, the Türks, 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 provide information about different 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, know social and ethical values based on social and 

legal norms, traditions and cultures of the peoples of Kazakhstan; 

 distinguish between the role and place of psychological knowledge in the 

system of human sciences; 

 evaluate the concepts of personality and interpersonal communication in 

the context of the formation and modernization of the national 

consciousness; 

 use psychological knowledge for career planning and building a 

professional path; 

 assess their own psychological qualities, resources and capabilities. 

GC-3 

GC-5 

GC-6 

GC-7 

GC-8 

 

“Professional language” 

module 4 credits. 

Upon successful completion of this module, students should be able to: 

 use language knowledge to solve professional problems; 

 use scientific terminology in the specialty; 

 write scientific articles and participate in scientific discussions in 

Kazakh/Russian/foreign languages. 

 adequately build communication in professionally significant situations; 

 understand authentic oral texts of a monological and dialogical nature in 

the form of messages, lectures, interviews, conversations, discussions; 

 write reports, presentations, reviews on various professional topics. 
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РC-1 

РC-3 

РC-5 

РC-6 

РC-9 

РC-20 

РC-22 

 

Hydrometeorological 

module – 9 credits. 

Upon successful completion of this module, students should be able to: 

 describe the composition of atmospheric air and the structure of the 

atmosphere; state in own words the equation of water vapor transfer in a 

turbulent atmosphere; 

 formulate the basic properties of the atmosphere and the processes of 

interaction between the atmosphere and the earth's surface; conditions of 

condensation of water vapor in the atmosphere and describe the 

formation of fog and haze; 

 formulate the most common patterns of processes in the hydrosphere; 

indicate the main laws of the geographical distribution of water bodies of 

different types: rivers, lakes, glaciers, oceans and seas, with their main 

geographical and hydrological features; 

 consider the thermal regime of the soil and water bodies, investigate the 

thermal state of the atmosphere; 

 interpret the basics of atmospheric static; illustrate the thermodynamic 

processes in the atmosphere; discuss the nature of air currents in the 

atmosphere; 

 show the relationship of the hydrosphere with the atmosphere, 

lithosphere, biosphere; 

 calculate the indicators of the main methods of studying the regime of 

water bodies, hydrological phenomena and processes; 

  formulate the theoretical foundations of physical meteorology; 

 explain the processes of transformation of solar radiation in the 

atmosphere and the spread of heat, moisture and momentum; 

 explain the practical importance of geographically-hydrological study of 

water bodies and hydrological processes for solving problems of 

environmental protection. 
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РC-1 

РC-2 

РC-5 

РC-6 

РC-7 

РC-8 

РC-9 

РC-10 

РC-11 

РC-12 

РC-13 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21  

РC-22 

 

“Synoptic meteorology” 

module – 9 credits. 

Upon successful completion of this module, students should be able to: 

 describe the nature of atmospheric processes in their historical 

development; have an idea of the basic means of synoptic analysis, the 

movement of the main weather-forming synoptic objects; 

 present the theoretical foundations of building geographic information 

systems, describe the most common modern approaches in the field of 

GIS-technologies; 

 demonstrate ways of obtaining and presenting meteorological 

information; knowledge of modern methods of creating and maintaining 

current databases in the GIS environment; 

 create a description of hydrometeorological phenomena that are 

dangerous for various sectors of economic activity, able to analyze and 

predict them; 

 correctly analyze and evaluate the development of atmospheric processes 

and weather conditions; make short-term weather forecasts based on 

customer requirements; 

 analyze the main methods of cartographic representation of spatial 

information in GIS; apply practical skills in the Surfer and GIS Meteo 

environment; 

 explain the physical laws governing the development of processes in the 

atmosphere; systematize the main ways of presenting meteorological 

information using geographic information systems; 

 process and analyze weather maps, baric topography charts, upper-air 

charts, etc .; carry out a joint analysis of synoptic, satellite and radar 

information. 
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РC-2 

РC-6 

РC-7 

РC-12 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21  

РC-22 

 

STEM module – 13 credits. Upon successful completion of this module, students should be able to: 

 reproduce the basic fundamental concepts of linear algebra, have an idea 

of their practical application for solving mathematical and natural applied 

problems; 

 classify and identify the characteristics of the differential equations and 

the numerical methods; 

 discuss the choice of numerical method and application software; 

 use methods (research, calculation, analysis, etc.) corresponding to the 

field of study (equation, function, time evolution, numerical scheme, 

error, etc.) individually or in group educational and research activities; 

 own the basic theoretical concepts of vector analysis and field theory; 

 identify the main factors contributing to the change in time and space of 

the main meteorological variables based on various methods for solving 

the system of equations of hydrodynamics; 

 determine the main goal of the scientific publication; 

 write scientific articles and participate in scientific discussions in 

Kazakh/Russian/foreign languages; 

 describe the procedure for submitting a scientific article to the journal. 

РC-2 

РC-6 

РC-7 

РC-10 

РC-12 

РC-13 

РC-19 

РC-22 

 

Module of atmospheric 

physics and chemistry –  

8 credits. 

Upon successful completion of this module, students should be able to: 

 demonstrate knowledge of the fundamental laws of natural sciences; 

 analyze and understand the influence of the laws of nature on man; 

understand the principles of modeling natural phenomena; 

 use the fundamental laws, theories of classical and modern physics, as 

well as the methods of physical research in their professional activities; 

 assess the degree of reliability of the results obtained using experimental 

or theoretical research methods; 
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 demonstrate knowledge of the main chemical phenomena and processes 

occurring in the Earth’s atmosphere; 

 classify the main processes of chemical transformation of atmospheric 

gases and aerosols at different stages of biogeochemical cycles; 

 justify quantitative estimates of the components of the balance of 

atmospheric gases and aerosols, taking into account the interaction of 

atmosphere with other components of the geographical environment. 

РC-1 

РC-3 

РC-4 

РC-5 

РC-6 

РC-7 

РC-8 

РC-10 

РC-12 

РC-13 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-20 

РC-21  

РC-22 

 

“Means and methods for 

measuring and reporting 

meteorological information” 

module – 13 credits. 

Upon successful completion of this module, students should be able to: 

 describe the purpose and principles of operation of meteorological 

instruments for measuring basic meteorological quantities; 

 describe the purpose and principle of operation of automated 

meteorological information-measuring systems; 

  be able to read meteorological instruments; 

 organize a rational meteorological observation network; 

 monitor the quality of the network of meteorological stations and posts; 

 work with modern instruments used on the meteorological network of 

Kazakhstan; 

 adjust instruments, measure meteorological characteristics and process 

the results obtained; 

 possess skills to conduct quality control of the network of meteorological 

stations and posts; 

 use the physical and mathematical apparatus to solve analytical problems 

arising in the course of professional activity; 

 correctly read the geophysical graphics and carry out its interpretation; 

 recognize the measurement methods of the simplest upper-air data (for 

example, balloon pilot sounding), have a general understanding of the 
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analysis and critical control of radio sounding data; 

 perform work on temperature-wind sounding of the atmosphere; 

  analyze results, perform critical data control; 

 compare the results of sounding with the general synoptic situation; 

 describe the sequence of analysis of the main and auxiliary synoptic 

means; 

 qualitatively analyze all means of synoptic analysis when making 

forecasts; 

 conduct a qualitative assessment of the intensity of the fields of all 

weather variables; 

 possess the skills of operational work of a weather forecaster. 

РC-1 

РC-2 

РC-3 

РC-4 

РC-5 

РC-6 

РC-7 

РC-8 

РC-10 

РC-11 

РC-12 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

“Clouds and precipitation, 

optical and electrical 

phenomena in the 

atmosphere” module –  

6 credits. 

Upon successful completion of this module, students should be able to: 

 describe the conditions of phase transitions of water in the atmosphere; 

  present the morphological and genetic classifications of clouds, 

 possess knowledge of the physical processes of formation of clouds and 

precipitation; 

 explain the formation of frontal clouds; 

 describe the formation of precipitation; 

 explain basic photometric concepts; 

 explain the nature of the optical phenomena caused by the refraction and 

scattering of light in the atmosphere; 

 explain the nature of optical phenomena caused by the refraction and 

reflection of light rays in drops and crystals: rainbow, halo; 

 explain the nature of optical phenomena caused by the diffraction of light 

by drops and crystals: crowns, gloria; 

 interpret the nature of electrical phenomena in the atmosphere. 
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РC-1 

РC-2 

РC-3 

РC-4 

РC-5 

РC-6 

РC-7 

РC-9 

РC-10 

РC-13 

РC-20 

РC-21 

РC-22 

 

“Applied aspects of 

meteorology” module –  

9 credits. 

Upon successful completion of this module, students should be able to: 

 work with cartographic materials, electronic resources, giving 

information about the natural features of the territory; 

 identify the natural resource potential of the territory and the possibility 

of its economic development; 

 carry out sampling in various environments (air, water, soil) for 

processing and analyzing them in the laboratory; 

 conducting rapid analysis in the field to determine air quality; 

 describe the main approaches to the organization of a system for 

observing the quality of atmospheric air; 

 have the theoretical foundations of building a network for monitoring air 

pollution; 

 possess the main ways of presenting information on air pollution; 

 have practical skills in calculating emissions of major pollutants for 

analyzing difficult situations. 

РC-1 

РC-2 

РC-4 

РC-6 

РC-8 

РC-9 

РC-10 

РC-11 

РC-12 

РC-13 

РC-14 

РC-15 

“Climatology and aviation 

meteorology” module –  

6 credits. 

Upon successful completion of this module, students should be able to: 

 list astronomical and geophysical factors of climate formation; 

 describe the physical processes that form the climate; 

 describe the characteristics of the underlying surface and its role in 

climate formation; 

 reveal climatic classifications; 

 analyze the fields of meteorological quantities, current trends in air 

temperature and precipitation; 

 present climate characteristics for long-term weather forecasts and 

business services. 

 have the skills to prepare climate characteristics for various purposes 
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РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21 

РC-22 

(making long-term weather forecasts, agricultural services, etc.); 

 systematize the basics of aerodynamics and know the influence of 

meteorological factors on the aircraft; 

 explain the basics of organizing meteorological support for aviation; 

 take into account the specifics of providing aviation with actual 

meteorological information and specialized weather forecasts; 

 possess practical skills required for meteorological flight support. 

РC-2 

РC-3 

РC-4 

РC-7 

РC-8 

РC-9 

РC-10 

РC-11 

РC-12 

РC-13 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21 

РC-22 

 

“Weather forecast methods” 

module – 9 credits. 

Upon successful completion of this module, students should be able to: 

 master the theoretical background in the field of remote sensing of the 

Earth-Atmosphere system using meteorological satellites; 

 describe methods for measuring parameters of the physical state of the 

underlying surface and atmosphere using instruments on the satellite; 

 perform high-quality interpretation of satellite information (ENVI) and 

use it in synoptic analysis; 

 possess practical skills, high-quality interpretation of satellite information 

and its use in synoptic analysis; 

 describe the scientific basis of long-term meteorological forecasts: 

variability of meteorological quantities and synoptic processes, general 

questions of classification of atmospheric processes, indices of 

atmospheric circulation, the main methods of long-term meteorological 

forecasts; 

 analyze the processes of the general circulation of the atmosphere, 

leading to prolonged weather anomalies; 

 determine the types of atmospheric processes according to the well-

known classifications of G. Wangenheim A. Geers; A.L. Katz and others; 

 calculate circulation indices E. Blinova, Rossby, A. Katz; 
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  put into practice known methods of forecasting; 

 analyze the accuracy of long-term meteorological forecasts; 

 compile weather forecasts for average time, month and season, determine 

their effectiveness; 

 understand the features of the formation of regional synoptic processes 

and local weather; 

 recognize the signs of the beginning of a particular synoptic process and 

the most likely direction of its further development. 

 predict the expected weather changes in various regions of Kazakhstan; 

 demonstrate skills in determining types of synoptic processes and related 

weather conditions in various regions of Kazakhstan. 

РC-4 

РC-8 

РC-9 

РC-10 

РC-12 

РC-13 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21 

РC-22 

 

“Agrometeorology and 

climatic conditions of 

Kazakhstan” module –  

9 credits. 

Upon successful completion of this module, students should be able to: 

 reproduce the theoretical foundations of agrometeorology: laws, concepts 

and research tools; 

 operate with the calculation methods of the main agrometeorological 

indicators; 

 apply this knowledge when analyzing the agrometeorological conditions 

of growing crops; 

 describe the patterns of formation of meteorological and climatic 

conditions of agricultural production in space and in time; 

 calculate various agroclimatic indicators; 

 own methods of climatic processing meteorological information; 

 describe the basic concepts and laws of mathematical statistics; 

 establish the specifics of meteorological observations; 

 create databases using the Internet resource; 

 to analyze the meteorological series; 
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 own methods of statistical processing and analysis of 

hydrometeorological observations using software tools; 

 perform climatic processing of meteorological series; 

 describe the orography of the territory; 

  understand the features of atmospheric circulation; 

 describe the causes of climate change; 

 map the main climatic characteristics; 

 show the mode of the main meteorological elements over the territory of 

the republic. 

РC-1 

РC-4 

РC-5 

РC-6 

РC-8 

РC-9 

РC-10 

РC-11 

РC-12 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21 

РC-22 

“Meteorological support of 

flights” module –  

9 credits. 

Upon successful completion of this module, students should be able to: 

 present the features of meteorological services for civil and experimental 

aviation; 

 conduct regular monitoring of the state of the environment; 

 compile weather forecasts for aviation; 

 participate in international cooperation on the improvement of 

meteorological support for civil aviation in the framework of the 

Commission on Aeronautical Meteorology of WMO, the Interstate 

Council for Hydrometeorology of CIS countries; 

 reproduce the basic rules of flights of international civil aircraft; 

 use international meteorological aviation codes; 

 describe aerodrome documentation and documents on aeronautical 

information; 

  apply the knowledge gained in practice; 

 possess international documents regulating the meteorological support of 

aircraft flights; 

 describe the main types of accidents related to weather conditions; 
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  list the actions of the airport services in the event of accidents, the cause 

of which may be meteorological conditions; 

 analyze the impact of meteorological conditions on the crash; 

 possess knowledge of natural phenomena contributing to the emergence 

of air crashes. 

РC-1 

РC-2 

РC-3 

РC-4 

РC-5 

РC-6 

РC-7 

РC-8 

РC-9 

РC-10 

РC-11 

РC-12 

РC-13 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21 

РC-22 

“Hazards and risks in 

meteorology” module –  

9 credits. 

Upon successful completion of this module, students should be able to: 

 identify the characteristics of hazardous weather phenomena and the 

types of their impact on the environment; 

 describe approaches to the systematization of information of extreme 

values and rare phenomena in hydrometeorology; 

 assess the vulnerability of the population to dangerous weather 

phenomena and determine the degree of risk; 

 acquire practical skills in determining the parameters of the probability 

distribution of the characteristics of extreme weather values; 

 carry out the analysis of atmospheric processes and phenomena; 

 establish empirical dependencies and patterns; 

 reproduce the methods of making weather forecasts of various lead times; 

 master the basics of theoretical analysis and forecasting of hazardous 

phenomena and processes; 

 list the methods of forecasting phenomena used in the prognostic centers 

of Kazakhstan; 

 analyze and evaluate the development of atmospheric processes and 

weather conditions; 

 use the methods of forecasting various weather phenomena in specific 

conditions; 

 analyze the synoptic situation, suggest the direction of its future 
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 development; 

 give a qualitative assessment of the facts, phenomena and processes 

occurring in the natural environment, possible risks and damages upon 

the occurrence of adverse conditions; 

 conduct numerical assessments of the success and economic utility of 

meteorological forecasts; 

 make a generalized and specialized weather forecast; calculate the criteria 

for predictability; calculate indicators of economic utility of 

meteorological forecasts. 

РC-1 

РC-4 

РC-5 

РC-6 

РC-7 

РC-8 

РC-9 

РC-10 

РC-12 

РC-13 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21 

“Databases and 

programming in 

meteorology´ module –  

9 credits. 

Upon successful completion of this module, students should be able to: 

 classify and identify the characteristics of programming paradigms; 

 discuss the choice of programming paradigm and application software 

(C++, MetPy); 

 use methods (research, calculation, analysis, etc.) corresponding to the 

field of study (Python programming language) individually or in group 

educational and research activities; 

 show similarities and differences in the programming paradigm 

(imperative, functional, declarative, object-oriented, procedural, logical, 

symbolic); 

 determine the criteria and requirements for the program code; 

 form databases of meteorological data from meteorological observations 

to climate calculations; 

 classify databases into grid, point; 

 collect climatic characteristics of the study area over the past decades; 

 classify databases by type; 

 describe the synoptic situation, the climatic features of the study area. 



32 

 

РC-22 

GC-5 

GC-7 

Physical Training – 8 

credits 

Upon successful completion of this module, students should be able to: 

 know the rules of safety and health; 

 understand the role of physical culture in human development and 

specialist training; 

 be able to perform basic training exercises; 

 know the basics of physical culture and a healthy lifestyle; 

 know the anatomical features of a person, his physiological structure; 

 own a system of practical skills that ensure the preservation and 

strengthening of health, development and improvement of 

psychophysical abilities and qualities (with the implementation of 

established standards for general physical and sports-technical training); 

 gain personal experience in the use of physical culture and sports 

activities to enhance their functional and motor abilities, to achieve 

personal life and professional goals; 

 own the means of independent, methodically correct use of physical 

education methods. 

РC-1 

РC-2 

РC-3 

РC-4 

РC-5 

РC-6 

РC-7 

РC-8 

РC-9 

РC-10 

Practice Training module – 

16 credits. 

Upon successful completion of this module, students should be able to: 

 consolidate theoretical knowledge in practice; acquire practical skills in 

the production, processing, monitoring and analysis of meteorological 

and actinometric observations; 

 acquire skills in conducting and processing upper-air observations; 

 work in operational meteorological services of production and business 

activities and aviation: the acquisition of professional skills in the design 

of synoptic analysis and in the preparation of various meteorological 

forecasts; obtaining skills in operational work on meteorological support 
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РC-11 

РC-12 

РC-13 

РC-14 

РC-15 

РC-16 

РC-17 

РC-18 

РC-19 

РC-20 

РC-21 

РC-22 

for civil aviation; 

 compile reports and work in a team; 

 use the obtained theoretical knowledge; use scientific, reference, 

methodical literature, statistical data for the preparation of a report on the 

practice; to build communication in professionally significant situations; 

 master the basic techniques of searching and summarizing the 

information necessary to perform professional tasks; 

 acquire professional skills and independent work experience; to collect 

the material needed to complete the thesis in accordance with the chosen 

topic and the individual research plan in accordance with the assignment; 

to analyze and summarize the materials for writing a thesis. 
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Matrix of the formation of competencies in the modules of the educational program 

 

Module name 
Learning outcomes 

1 2 3 4 5 6 7 8 9 10 11 12 

GENERAL EDUCATION DISCIPLINES (GE) 

COMPULSORY COMPONENT (CC) 

Socio-humanitarian module А            

Instrumental module            D 

ELECTIVE COMPONENT (ЕС) 

Module of socio-political knowledge  А          D 

Environmental module  A      B     

Cultural heritage and interpersonal communication 

module 
A            

CORE  DISCIPLINES (CD) 

COMPULSORY COMPONENT (CC) 

“Professional language” module   A В В В B  C  C D 

Hydrometeorological module A A A B         

“Synoptic meteorology”module  A A B B B B В C C C  

ELECTIVE COMPONENT (ЕС) 

STEM module A A A  B В   С C C D 

Module of atmospheric physics and chemistry А А  В  В  В С С   

“Means and methods for measuring and reporting 

meteorological information” module 
 A A B B B  B С C C  

“Clouds and precipitation, optical and electrical 

phenomena in the atmosphere” module 
 A A B B B   С C C  

“Applied aspects of meteorology” module  A A B B   B  С C  
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MAJOR  DISCIPLINES (MD) 

COMPULSORY COMPONENT (CC) 

“Climatology and aviation meteorology” module  A A B B B B  C C C D 

ELECTIVE COMPONENT (ЕС) 

“Weather forecast methods” module  А A B B B B B C C C  

“Agrometeorology and climatic conditions of 

Kazakhstan” module 
 A A B B B   C C C  

“Hazards and risks in meteorology” module   A A B B B B B C C C  

“Databases and programming in meteorology´ module  A A B B B В B C С C  

“Meteorological support of flights” module А  А В В В     С D 

ADDITIONAL TYPES OF TRAINING (ATT) 

COMPULSORY COMPONENT (CC) 

Practice Training module A           D 

Pre-Graduation Internship module A A A B B B B B C C C D 
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13. Working curriculum 
 

 

MAIN (WORKING) STUDY PLAN ON SPECIALTY 5В061200 - METEOROLOGY 

 

Duration of study– 4 years   Form of education – full-time 

 

Degree to award: Bachelor of Natural Sciences in specialty 5В061200 – Meteorology 
 

 

Сode Names оf disciplines/other educational activities Credits ECTS 

Semesters 
I II III IV V VI VII VIII 

Lec+practice+lab 

GENERAL EDUCATION DISCIPLINES (GE) 29 47  

COMPULSORY COMPONENT (CC) 21 35         

 Socio-humanitarian module  6 10         

MHK1101 Modern history of Kazakhstan (State Examination) 3 5 2+1+0        

Phil2102 Philosophy 3 5    2+1+0     

 Instrumental module 15 25         

FL1103 Foreign Language 6 10 0+3+0 0+3+0       

K(R)L1104  Kazakh (Russian) Language 6 10 0+3+0 0+3+0       

ICT1105 Information and Communication Technologies  3 5  2+0+1       

 Total for compulsory component 21  9 9 0 3 0 0 0 0 

ELECTIVE COMPONENT (ЕС) 8 12  

 Module of socio-political knowledge 4 6         

Soc2106 Sociology 2 3   1+1+0      

Pol2107 Political science 2 3   1+1+0      

 Environmental Module 4 6         

ESD2108 Ecology and Sustainable Development 2 3   1+1+0      

SHVA2109 Safety of human vital activity  2 3   1+1+0      
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Сode Names оf disciplines/other educational activities Credits ECTS 

Semesters 
I II III IV V VI VII VIII 

Lec+practice+lab 

 
Cultural heritage and interpersonal communication 

module 
4 6         

Cul2110 Culturology 2 3   1+1+0      

Psy2111 Psychology 2 3   1+1+0      

 Total for elective component 8  0 0 8 0 0 0 0 0 

CORE  DISCIPLINES (CD) 71 117  

COMPULSORY COMPONENT (CC) 22 36  

 Professional Language 4 6         

PK(R)L2201 Professional Kazakh (Russian) Language 2 3   0+2+0      

POFL2202 Professionally-Oriented Foreign Language 2 3   0+2+0      

 Hydrometeorological Module 9 15         

PhM1203 Physical meteorology  (EEEA) 6 10 2+0+1 2+0+1       

GH2205 General hydrology (EEEA) 3 5   2+0+1      

 Synoptic meteorology 9 15         

SM2204 Synoptic meteorology (EEEA) 6 10    2+0+1 2+0+1    

GSM3206 Geoinformation  systems  in  meteorology  3 5      2+0+1   

 Total forcompulsory component 22  3 3 7 3 3 3 0 0 

ELECTIVE COMPONENT (ЕС) 49 81  

Main disciplines of the educational program    

 STEM Module 13 22         

LA1207 Linear algebra 3 5 2+0+1        

NMSDE1208 Numerical methods for solving differential equations 3 5  2+0+1       

DM3209 Dynamical meteorology  6 10     2+0+1 2+0+1   

SW4210 Scientific writing  1 2       0+1+0  

 Module of atmospheric physics and chemistry 8 13         

Phys2211 Physics 5 8   1+0+1 2+0+1     

ChA2212 Chemistry of the Atmosphere  3 5    1+1+1     
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Сode Names оf disciplines/other educational activities Credits ECTS 

Semesters 
I II III IV V VI VII VIII 

Lec+practice+lab 

 
Means and methods for measuring and reporting 

meteorological information 
13 21         

MMM1213 Methods of meteorological measurements 3 5 2+0+1        

IG1214 Introduction to Geophysics 3 5  2+0+1       

Aer3215 Aerology 3 5     2+0+1    

LPWM1216 Laboratory practical work on meteorology 2 3  0+0+2       

LPWSM3217 Laboratory practical work on synoptic meteorology 2 3     0+0+2    

 
Clouds and precipitation, optical and electrical 

phenomena in the atmosphere 
6 10         

PhCP2218 Physics of clouds and precipitation 3 5   2+0+1      

OEPhA2219 Optical and electrical phenomena in the atmosphere 3 5    2+0+1     

 Applied aspects of meteorology 9 15         

PhESGK2220 Physical, economic and social geography of Kazakhstan 3 5    2+1+0     

MBEP3221 Meteorological basis of environment protection  3 5     2+0+1    

PPA3222 Pollution and protection of the atmosphere  3 5      2+0+1   

 Total on the main disciplines of the educational program 49  6 8 5 12 11 6 1 0 

MAJOR  DISCIPLINES (MD) 33 55  

COMPULSORY COMPONENT (CC) 6 10  

 Climatology and aviation meteorology 6 10         

Kli3301 Climatology (EEEA) 3 5      2+0+1   

AM4302 Aviation meteorology  3 5       2+0+1  

 Total forcompulsory component 6  0 0 0 0 0 3 3 0 

ELECTIVE COMPONENT (ЕС) 27 45  

 Weather forecast methods  9 15         

RSА3303 Remote Sensing of the Atmosphere 3 5      2+0+1   

LTMF4304 Long-term meteorological forecasts (Course work) 3 5       2+0+1  

RSM4305 Regional synoptic meteorology  3 5       2+0+1  
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Сode Names оf disciplines/other educational activities Credits ECTS 

Semesters 
I II III IV V VI VII VIII 

Lec+practice+lab 

 Agrometeorology and climatic conditions of Kazakhstan 9 15         

Agr3306 Agrometeorology 3 5     2+0+1    

SMM4307 Statistical methods in meteorology 3 5       2+0+1  

CK4308 Climate of Kazakhstan 3 5       2+0+1  

 Meteorological support of flights 9 15         

MSF3306 Meteorological support of flights  3 5     2+0+1    

WFA4307 Weather Forecasts for Aviation 3 5       2+0+1  

FRC4308 Features of the regional climate 3 5       2+0+1  

 Hazards and risks in meteorology 9 15         

HPhRA3309 Hazardous phenomena and risk assessment 3 5     2+0+1    

EM3310 Economic meteorology 3 5      2+0+1   

SMWF4311 Special methods of weather forecasts 3 5       2+0+1  

 Databases and programming in meteorology 9 15         

FPM3309 Fundamentals of Programming in Meteorology 3 5     1+0+2    

MP3310 Meteorological Python (MetPy) 3 5      1+0+2   

MDM4311 Modern databases in meteorology 3 5       1+0+2  

 Total for elective component 27  0 0 0 0 6 6 15 0 

 Total of theoretical studies 133 219 18 20 20 18 20 18 19 0 

ADDITIONAL TYPES OF TRAINING (ATT) 24   

COMPULSORY COMPONENT (CC)           

 Physical Training Module 8          

PhT Physical Training 8  0+0+2 0+0+2 0+0+2 0+0+2     

 Professional practice module 16          

EP Educational practice 6 
 

 
6 

(3 week) 

  
    

PT Practice Training 7 
 

   
2 

(5 week) 
 

2 
(5 week) 

 
3 

(7,5 

week) 
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Сode Names оf disciplines/other educational activities Credits ECTS 

Semesters 
I II III IV V VI VII VIII 

Lec+practice+lab 

PGI Pre-Graduation Internship 3 
 

       
3 

(7,5 

week) 

 Total for additional types of training 24  2 8 2 4 0 2 0 6 

FINAL EXAMINATION 3          

SES State exam on the specialty 1 
 

       
1 

(2 week) 

WPT Writing and Presentation of Thesis (Project) 2 
 

       
2 

(4 week) 

TOTAL 160  20 28 22 22 20 20 19 9 
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GENERAL EDUCATION DISCIPLINES (GE) – 29 credits 

 

COMPULSORY COMPONENT (CC) – 21 credits 

 

SOCIO-HUMANITARIAN MODULE – 6 credits 

 

General cultural competencies: 

 to formulate the main stages of the modern history of the progressive 

development of Kazakhstan, in the context of world and Eurasian historical 

processes; 

 to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model;  

 to represent social and ethical values based on social and legal norms 

and tolerance to various cultural and confessional traditions; 

 to explain the basic laws of the functioning and development of nature 

and society, to be able to adequately navigate in various socio-economic, political 

and emergency situations; make decisions in standard and non-standard situations 

and take responsibility for them; 

 to work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the project; be 

responsible for their own decisions and be ready to present a logical rationale for 

these decisions; 

 to demonstrate critical thinking when working with new information. 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium, examination; 

 written works: test, final test, essay, abstract, laboratory and calculation 

and graphical work, course work, Midterm Exam, state examination; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 
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 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Modern history of Kazakhstan – 3 credits 

 

Prerequisites: no. 

Postrequisites: no. 

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

 demonstrate knowledge of the main periods of the formation of an 

independent Kazakhstan statehood; 

 correlate the phenomena and events of the historical past with the 

general paradigm of the world-historical development of human society through 

critical analysis; 

 master 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; 

 identify the practical potential of intercultural dialogue and respect for 

spiritual heritage; 

 justify the fundamental role of historical knowledge in the formation of 

Kazakhstan's identity and patriotism; 

 form their own civil position on the priorities of mutual understanding, 

tolerance and democratic values of modern society. 

Topics covered: 

1. Introduction to the discipline. 

2. Kazakhstan on the way to Independence: the stages of the formation of 

the idea of a national state. 

3. Civil and political confrontation. 

4. Implementation of the Soviet model of state construction. 

5. Contradictions and consequences of Soviet reforms in Kazakhstan in the 

second half of the twentieth century. 

6. The policy of "restructuring" in Kazakhstan. 

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

8. Kazakhstan model of economic development. 

9. Social modernization  the basis of the welfare of society. 

10. Ethno-demographic processes and the strengthening of interethnic 

harmony. 

11.  Socio-political development prospects and spiritual modernization. 

12. The policy of forming a new historical consciousness and worldview of 

the people of the Great Steppe. 

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

14. N.A. Nazarbayev  a person in history. 
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15. Formation of a nation of a unified future. 

 

Philosophy – 3 credits 

 

Prerequisites: no. 

Postrequisites: no. 

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

 describe the main content of ontology and metaphysics in the context of 

the historical development of philosophy; 

 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; 

 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; 

 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. 

Topics covered: 

1. The emergence and development of philosophy. The subject and method 

of philosophy. 

2. Consciousness, soul and language. 

3. The problem of being. Ontology and metaphysics. 

4. Cognition and creativity. 

5. Education, science and technology. 

6. Man. 

7. Life and death. Meaning of life. 

8. Ethics. The philosophy of values. 

9. The philosophy of freedom. 

10. Philosophy of arts. 

11. Society and culture. 

12. Philosophy of history. 

13. Philosophy of religion.  

14. “Magilik Yel” and “Ruhanizhagyru” - the philosophy of the new 

Kazakhstan. 
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INSTRUMENTAL MODULE – 15 credits 

 

General cultural competencies: 

 to demonstrate competent use of linguistic and linguocultural knowledge 

to solve communication problems in the multilingual and multicultural society of 

the Republic of Kazakhstan and in the international arena; 

 to represent social and ethical values based on social and legal norms 

and tolerance to various cultural and confessional traditions; 

 to explain the basic laws of the functioning and development of nature 

and society, to be able to adequately navigate in various socio-economic, political 

and emergency situations;make decisions in standard and non-standard situations 

and take responsibility for them; 

 to search and use the information necessary for effective 

accomplishment of professional tasks, professional and personal development; to 

set goals and choose ways to achieve it; 

 to work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the project; be 

responsible their own decisions and be ready to present a logical rationale for these 

decisions; 

 to demonstrate critical thinking when working with new information. 

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

 use linguistic and linguocultural knowledge competently to solve 

communication problems in the multilingual and multicultural society of the 

Republic of Kazakhstan and in the international arena; to perceive, analyze and 

compile the information; to set goals and choose ways to achieve them. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium, examination; 

 written works: test, final test, essay, abstract, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks; 

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

playing) game, debate, discussion, method of incident, method of successive 

situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Foreign Language – 6 credits 

 

Prerequisites: no. 

Postrequisites: POFL2202 Professionally-oriented foreign language, 

SW4210 Scientific writing. 
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As a result of studying the discipline, the student will be able to: 

 reproduce orthoepic, spelling, stylistic norms of foreign language;  

 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; 

 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. 

Topics covered: 

1. Ways and methods of learning a foreign language. 

2. The main features of pronunciation and types of word formation. 

3. Parts of speech and their formal characteristics, functions of parts of 

speech. Pronouns, numbers, main forms of the verb and their functions. Regular 

and irregular verbs. Overview of temporary forms. 

4. Conversation topic “Social issues / Society and different life situations / 

Communication situations - speech etiquette”. 

5. Oral theme "Important fundamental principles / Important discoveries of 

life, the first experience." 

6. Syntactic structures and practical use of all parts of speech. 

7. Future time. Modal verbs. Adjective. Adverb. 

8. Types of reading and ways of presenting information in texts. 

9. Dictionaries. 

10. Grammar: infinitive, gerund, participle I, participle II. 

11. Types of reading and ways of presenting information in texts. 

12. Sociocultural portrait of the country of the language being studied. 

13. Grammar: if condition (type 1, type 2, if condition (type 3), indirect 

speech, article. 

14. Economic, political and cultural characteristics of the countries of the 

studied language. 

15. Features of the climate of the countries of the studied language. 

16. The content of the educational program level A1. 

17. The content of the educational program level A2. 

18. The content of the educational program level B1. 

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

20. The content of the educational program of level C1. 
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21. The content of the educational program of the level - CALP –cognitive 

academic proficiency in the language. 

 

Kazakh (Russian) Language – 6 credits 

 

Prerequisites: no. 

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

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

 make the right choice and use language and speech means on the basis of 

knowledge of a sufficient volume 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; 

 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; 

 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 in 

order to realize their own intentions and needs (everyday, educational, social, 

cultural), declaring about them ethically correct, 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. 

Topics covered: 

1. Introductory course: language and speech. The main functions of the 

language. 

2. Language and its main function. Speech: types and forms of speech. 

General characteristics of the forms and types of speech. 

3. Text as the leading unit of verbal communication. The main features of 

the text. Methods of messages in the text. 

4. Functional-semantic types of speech. Understanding the types of 

monologue speech. 
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5. Functional styles of speech. General characteristics of functional speech 

styles. 

6. Conversation style. Art style. Journalistic style. Official business style. 

7. Style and language features. The main genres of documentation. 

Preparation of documents: autobiography, resumes, declarations, powers of 

attorney, receipts, reports and others. 

8. Scientific style and its features. Stylistic features of the scientific style. 

Lexical and grammatical means of scientific style. 

9. Structural and semantic separation of the scientific text. Types of 

scientific information included in the text. 

10. Definition: general characteristics. Introduction of the term. 

11. Features more detailed text (synthesis, specification, illustrating the 

discovery, replacement). 

12. Communicative situation in the scientific field of communication. 

13. Culture of professional speech. Scientific discussion. 

14. Oral scientific speech. Information genres: abstract, message, lecture, 

report. The structure of the oral monologue. Implementation with elements of 

dialogue: the author's question is the answer to it, the dialogic monologue - 

interaction with the audience, the inclusion of students in the monologue. 

15. Convincing genres in the scientific and journalistic style. Discussion. 

Dispute. Contradiction. The objectives of the discussion of communication. Voice 

actions involved in the discussion. 

16. The content of the educational program level A1. 

17. The content of the educational program level A2. 

18. The content of the educational program level B1. 

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

20. The content of the educational program level C1. 

21. The content of the educational program of the level - CALP - cognitive 

academic proficiency in the language. 

 

Information and Communication Technologies – 3 credits 

 

Prerequisites: no. 

Postrequisites: GSM3206 Geoinformation systems in meteorology, FPM3309 

Basics of programming in meteorology, MP4310 Meteorological Python (MetPy), 

MDM3311 Modern databases in meteorology. 

As a result of studying the discipline, the student will be 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; 
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 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; 

 carry out project activities in the specialty with the use of modern 

information and communication technologies. 

Topics covered: 

1. An ICT role in key sectors of development of society. Standards in the 

field of ICT. 

2. Introduction to computer systems. Architecture of computer systems. 

3. Software. Operating Systems. 

4. Human-computer interaction. 

5. Database systems. 

6. Data analysis. Data management. 

7. Networks and telecommunications. 

8. Cybersecurity. 

9. Internet-technologies. 

10. Cloud and mobile technologies. 

11. Multimedia technologies. 

12. Smart-technology. 

13. E-technologies. Electronic business. Electronic training. Electronic 

government. 

14. Information technologies in the professional sphere. Industrial ICT. 

15. Prospects of development of ICT. 

 

ELECTIVE COMPONENT (ЕС) – 8 credits 

 

MODULE OF SOCIO-POLITICAL KNOWLEDGE – 4 credits 

 

General cultural competencies: 

 to represent social and ethical values based on social and legal norms 

and tolerance to various cultural and confessional traditions; 

 to explain the basic laws of the functioning and development of nature 

and society, to be able to adequately navigate in various socio-economic, political 

and emergency situations; make decisions in standard and non-standard situations 

and take responsibility for them; 

 to work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the project; be 

responsible their own decisions and be ready to present a logical rationale for these 

decisions; 
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 to demonstrate critical thinking when working with new information.  

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 use linguistic and linguocultural knowledge competently to solve 

communication problems in the multilingual and multicultural society of the 

Republic of Kazakhstan and in the international arena; to perceive, analyze and 

compile the information; to set goals and choose ways to achieve them. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium, examination; 

 written works: test, final test, essay, abstract, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Sociology – 2 credits 

 

Prerequisites: no. 

Postrequisites: no. 

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

 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; 
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 apply a sociological methodology to the study of contemporary problems 

of society. 

Topics covered: 

1. Sociology in understanding the social world. 

2. Introduction to sociological theory. 

3. Sociological research. 

4. Social structure and stratification. 

5. Socialization and identity. 

6. Family and modernity. 

7. Deviation, crime and social control. 

8. Religion, culture and society. 

9. Sociology of ethnicity and nation. 

10. Education and social inequality. 

11. Mass media, technology and society. 

12. Economy, globalization and labor. 

13. Health and medicine. 

14. Population, urbanization and social movements. 

15. Social change: the latest sociological debate. 

 

Political science – 2credits 

 

Prerequisites: no. 

Postrequisites: no. 

As a result of studying the discipline, the student will be 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; 

 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. Political science as a science and an academic discipline. 

2. The main stages of the formation and development of political science. 

3. Politics in the system of public life. 
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4. Political power: the essence and mechanism of implementation. 

5. Political elites and political leadership. 

6. The political system of society. 

7. State and civil society. 

8. Political regimes. 

9. Election systems and elections. 

10. Political parties, party systems and socio-political movements. 

11. Political culture and behavior. 

12. Political consciousness and political ideology. 

13. Political development and modernization. 

14. Political conflicts and crises. 

15. World politics and modern international relations. 

 

ENVIRONMENTAL MODULE – 8 credits 

 

General cultural competencies: 

 to explain the basic laws of the functioning and development of nature 

and society, to be able to adequately navigate in various socio-economic, political 

and emergency situations;make decisions in standard and non-standard situations 

and take responsibility for them; 

 to search and use the information necessary for effective 

accomplishment of professional tasks, professional and personal development; to 

set goals and choose ways to achieve it; 

 to work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the project; be 

responsible their own decisions and be ready to present a logical rationale for these 

decisions; 

 to demonstrate critical thinking when working with new information. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium, examination; 

 written works: test, final test, essay, abstract, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing; 
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 innovative assessment tools: case-method, portfolio, business (role-

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Ecology and Sustainable Development – 2 credits 

 

Prerequisites: no. 

Postrequisites: ChA2212 Chemistry of the Atmosphere, MBEP3221 

Meteorological basis of environmental protection, PPA3222 Pollution and 

protection of the atmosphere, HPhRA3309 Hazardous phenomena and risk 

assessment. 

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

 demonstrate the knowledge gained about the main patterns that 

determine the interaction of living organisms with the environment; characteristics 

of the distribution and dynamics of the number of organisms; 

 identify and analyze natural and anthropogenic environmental processes 

and possible ways to regulate them; 

 apply a scientific approach to the study of complex multifactorial, 

interdisciplinary and intersectoral problems of rational use; 

 analyze modern concepts and strategies for sustainable human 

development; 

 identify weaknesses in the environmental activities of the enterprise; 

 critically interpret the development trends of ecological and economic 

systems associated with the use of natural resources; 

 assess the man-made impact of production on the environment and its 

environmental consequences; 

 use the knowledge gained about the patterns of interaction between 

living organisms and the environment in practice to preserve the sustainable 

development of society. 

Topics covered: 

1. Introduction. The subject and objectives of the discipline. 

2. Autecology - ecology of organisms. 

3. Demecology - ecology of populations. 

4. Synecology - ecology of communities. 

5. Biosphere and its stability. The evolution of the biosphere. 

6. The concept of living matter. Modern biosphere. 

7. Global biogeochemical cycles. 

8. Ecological crisis and problems of modern civilization. 

9. Strategy, principles and goals of sustainable development. 
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10. Ecological principles of sustainable development. 

11. Economic aspects of sustainable development. Water management. 

12. Global Energy-Ecological Strategy for Sustainable Development of the 

XXI Century. 

13. Environmental policy of the Republic of Kazakhstan. 

14. Social aspects of sustainable development. 

15. Global Partnership for Sustainable Development. 

 

Safety of human vital activity – 2 credits 

 

Prerequisites: no. 

Postrequisites: no. 

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

 demonstrate the knowledge gained about the legal and regulatory and 

technical foundations of life safety, how to provide first aid to victims; 

 identify and analyze dangerous, harmful factors of the human 

environment; 

 apply methods of forecasting emergency situations and liquidation of 

their consequences, as well as various means of individual and collective 

protection; 

 analyze the results of the study course, summarize them in the form of a 

presentation of an individual case study; 

 evaluate legally relevant circumstances and classify legal facts of 

environmental legislation; 

 logically competently express and prove their point of view on 

environmental legal issues; 

 assess the man-made impact of production on the environment; 

 use this knowledge to form a conscious and responsible attitude to the 

issues of personal safety and the safety of others. 

Topics covered: 

1. Introduction. The subject and objectives of the discipline. 

2. Legislative and legal acts in the field of life safety. 

3. Objectives, principles of construction and functioning of civil defense 

(CD) in the Republic of Kazakhstan. 

4. Classification of dangerous and harmful factors. 

5. Radiation hazard. 

6. Basic principles of radiation safety. 

7. Classification of chemically hazardous objects. 

8. Protection of humans and the environment from harmful and dangerous 

factors of natural and man-made origin. 

9. Classification of emergency situations of a different nature. 

10. The stability of the functioning of objects of economy in emergency 

situations. 
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11. Main principles and methods of protection of the population in 

emergency situations. 

12. Protection against weapons of mass destruction. 

13. Organizational - practical security measures for earthquakes. 

14. Protection of the population during natural disasters, fires, accidents and 

explosions at production facilities. 

15. Fundamentals of the organization and conduct of rescue. 

 

CULTURAL HERITAGE AND INTERPERSONAL COMMUNICATION 

MODULE – 8 credits 

 

General cultural competencies: 

 to represent social and ethical values based on social and legal norms 

and tolerance to various cultural and confessional traditions; 

 to explain the basic laws of the functioning and development of nature 

and society, to be able to adequately navigate in various socio-economic, political 

and emergency situations;make decisions in standard and non-standard situations 

and take responsibility for them; 

 to work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the project; be 

responsible their own decisions and be ready to present a logical rationale for these 

decisions; 

 to demonstrate critical thinking when working with new information. 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium, examination; 

 written works: test, final test, essay, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 
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Culturology – 2 credits 

 

Prerequisites: MHK1101 Modern History of Kazakhstan. 

Postrequisites: no. 

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

 describe the morphology and anatomy of culture as a system of 

parameters and forms in contexts of nature, man, and 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; 

 regularize 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; 

 classify the cultural capital of the Turks, to regularize the forms and 

channels of cultural interaction with people of Western Europe, the Middle East, to 

identify their contribution to the intellectual and cultural history of humanity and 

the Kazakh people; 

 convincingly 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; 

 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. 

Topics covered: 

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

2. The language of culture. 

3. Semiotics culture. 

4. Anatomy of culture. 

5. Culture of nomads of Kazakhstan. 

6. Cultural heritage of the prototurks. 

7. Medieval culture of Central Asia. 

8. Cultural heritage of the Turks. 

9. The formation of the Kazakh culture. 

10. Kazakh culture at the turn of the XVIII - the end of the nineteenth 

centuries. 

11. Kazakh culture of XX century. 
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12. Kazakh culture in the context of modern world processes. 

13. Kazakh culture in the context of globalization. 

14. Cultural policy of Kazakhstan. 

15. State Program "Cultural Heritage". 

 

Psychology – 2 credits 

 

Prerequisites: MHK1101 Modern history of Kazakhstan. 

Postrequisites: no. 

As a result of studying the discipline, the student will be 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. 

Topics covered: 

1. Introduction to psychology. 

2. Me and my motivation. 

3. Emotions and emotional intelligence. 

4. The will of man and the psychology of self-regulation. 

5. Individually-typological personality characteristics. 

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

7. Psychology of the meaning of life and professional self-determination. 

8. Psychology of personal health. 

9. Personal communication and groups. 

10. Perceptual side of communication. 

11. Interactive side of communication. 

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. 
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CORE  DISCIPLINES (CD) – 71 credits 

 

COMPULSORY COMPONENT (CC) – 22 credits 

 

“PROFESSIONAL LANGUAGE” MODULE – 4 credits 

 

General cultural competencies: 

 to demonstrate competent use of linguistic and linguocultural knowledge 

to solve communication problems in the multilingual and multicultural society of 

the Republic of Kazakhstan and in the international arena; 

 to represent social and ethical values based on social and legal norms 

and tolerance to various cultural and confessional traditions; 

 to search and use the information necessary for effective 

accomplishment of professional tasks, professional and personal development; to 

set goals and choose ways to achieve it; 

 to work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the project; be 

responsible their own decisions and be ready to present a logical rationale for these 

decisions; 

 to demonstrate critical thinking when working with new information. 

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

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast; 
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 use linguistic and linguocultural knowledge competently to solve 

communication problems in the multilingual and multicultural society of the 

Republic of Kazakhstan and in the international arena; to perceive, analyze and 

compile the information; to set goals and choose ways to achieve them.  

Methods for assessing progress:  

 oral interrogation: interview, colloquium, examination; 

 written works: test, final test, essay, abstract, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Professional Kazakh (Russian) Language – 2 credits 

 

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

Postrequisites: Core and major disciplines. 

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

 know the orthoepic, orthographic, stylistic norms of 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; 

 make 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 texts of scientific 

literature in the specialty 

Topics covered: 

1. Introduction to the subject area of the specialty meteorology in the 

professional Kazakh (Russian) language. 

2. Professional language and its components. 

3. Professional terminology as the main feature of the scientific style. 
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4. Teaching the scientific style of speech as the language of the specialty 

meteorology. 

5. About scientific research methods in meteorology. 

6. Rules for the selection of methods in accordance with the theme and 

communication tasks. 

7. Structure of meteorological research. 

8. Requirements for the content of scientific works. 

9. The basic terminology of meteorologists in the educational and 

professional field. 

10. The basic terminology of meteorologists in the scientific and 

professional field. 

11. Official business texts and their varieties: legislative, administrative. 

12. Development of professional competence when working with 

meteorological scientific texts. 

13. Connection of professional Kazakh (Russian) language with the 

disciplines of the specialty “Meteorology”. 

14. Oral scientific speech of the meteorologist. 

15. Communication as a mechanism of interaction and speech influence in 

the business field of a meteorological profile. 

 

Professionally-Oriented Foreign Language – 2 credits 

 

Prerequisites: FL1103 Foreign Language. 

Postrequisites: Core and major disciplines. 

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. 

Topics covered: 

1. Introduction to the subject area of the specialty “Meteorology” in a 

professional foreign language. 

2. Professional foreign language as a disciplinary phenomenon necessary 

for the study of the disciplines of the specialty "Meteorology". 

3. The formation of the categorical conceptual apparatus of meteorology as 

a science. 
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4. The development of the categorical conceptual apparatus of meteorology 

as a science. 

5. The basic categorical conceptual apparatus for studying the basic 

concepts of meteorology. 

6. The main terminology of meteorologists in the educational and 

professional and scientific and professional fields. 

7. Professional terminology for learning the basics of meteorology. 

8. Teaching the scientific style of speech as a specialty language 

meteorology. 

9. On scientific research methods in meteorology. 

10. Special professional-oriented material in modern meteorology. 

11. Modern categorical and conceptual apparatus of the specialty 

“Meteorology” in a professional foreign language. 

12. Development of professional competence when working with 

meteorological scientific texts. 

13. Communication professional foreign language disciplines specialty 

“Meteorology”. 

14. Oral scientific speech of the meteorologist. 

15. Communication as a mechanism of interaction and speech influence in 

the business field of a meteorological profile. 

 

HYDROMETEOROLOGICAL  MODULE – 9 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

 to organize and conduct special meteorological observations; 

 to monitor the conditions of the atmosphere in real time, including using 

radar and satellite observations: 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to use information and communication technologies in professional 

activities; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 
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philosophical knowledge to generalize the success factors of the Kazakhstan 

development model; 

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium, examination; 

 written works: test, final test, essay, abstract, laboratory and calculation 

and graphical work, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

The competences acquired by the student during the study of the 

Hydrometeorological module are practical implementation during the educational 

and professional practices. Students use the received theoretical and practical 

knowledge during the performance of course and diploma works. 

 

Physical meteorology – 6 credits 

 

Prerequisites: LA1207 Linear algebra, ESD2108 Ecology and Sustainable 

Development, MMM1213 Methods of meteorological measurements. 

Postrequisites: Phys2211 Physics, ChA2212 Chemistry of the Atmosphere, 

SM2204 Synoptic meteorology, Aer3215 Aerology, LPWM1216 Laboratory 

practical work on meteorology, PhCP2218 Physics of clouds and precipitation, 

OEPhA2219 Optical and electrical phenomenon in atmosphere, MBEP3221 

Meteorological basis of environment protection, Kli3301 Climatology.  
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As a result of studying the discipline, the student will be able to: 

 describe physical properties of atmosphere, its composition and 

structure; 

 explain the thermodynamic processes in atmosphere, thermal and water 

regime of atmosphere;  

 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;  

 reproduce 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; 

 apply the first law of thermodynamics in practice; 

 perform calculations and estimates of components of radiation and heat 

balance, simplest radiation characteristics of atmosphere; 

 calculate the thermodynamic characteristics;  

 formulate the theoretical basis of physical meteorology; 

 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. 

Topics covered: 

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 aircomposition. 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. Basicradiation laws. Solar constant. Spectral composition of solar 

radiation.  

6. Spectral composition of solar radiation at the upper atmospheric 

boundary and energy distribution across the spectrum in the integral stream of 

solar radiation. The laws of attenuation of monochromatic and integral radiation 

fluxes.  

7. Solar radiation scatteringin atmosphere. Attenuation of solar radiation in 

atmosphere. Transmission coefficient and turbidity factor. 

https://www.multitran.ru/c/m.exe?t=5753314_1_2&s1=%EA%EE%FD%F4%F4%E8%F6%E8%E5%ED%F2%20%EF%F0%EE%E7%F0%E0%F7%ED%EE%F1%F2%E8%20%E0%F2%EC%EE%F1%F4%E5%F0%FB
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8. Radiation of the earth and atmosphere. Atmospheric back radiation. 

Semiempirical formulas for atmospheric radiation and terrestrial effective 

radiation. Cloudness effect on back and effective radiation. Daily and annual 

course of effective radiation. Albedo. 

9. Terrestrial radiation balance.  

10. Atmospheric radiation balance and the system of earths surface – 

atmosphere. Factors determining their size. The average annual radiation balance 

of the Earth as a whole. 

11. Thermophysical characteristics of the soil. The processes of soil heating 

and cooling. Diurnal and annual range of soil surfacetemperature. 

12. Distribution of temperature fluctuations into the soil. Natural cover 

effect on soil temperature. 

13. The first law of thermodynamics applied to atmosphere. Adiabatic 

process. Dry adiabatic gradient. 

14. Thermal stratification of atmosphere. Moist adiabatic processes. Moist-

adiabatic gradient. 

15. Aerological diagram. Types of aerological diagrams, their description 

and purpose. 

16. Graphic calculations and plotting on the forms of aerological diagrams. 

17. Aerological diagrams analysis. 

18. Laminar and turbulent state of atmosphere. The simplest turbulence 

characteristics. Heat flows in the atmosphere. 

19. Turbulent mixing, its role in the distribution of heat flux, moisture and 

momentum. Turbulence coefficient. General view of heat influx equation in a 

turbulent atmosphere. 

20. 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. 

21. Surface inversions and temperature inversions of free atmosphere. 

22. Periodic changes of air temperature in troposphere and stratosphere. 

Non-periodic temperature changes. 

23. Heat balance equation of the earth's surface. Heat balance equation of 

atmosphere and the Earth as a planet.  

24. The equation of water vapor transfer in a turbulent atmosphere. Vertical 

distribution of moisture characteristics in the surface layer. Moisture distribution in 

troposphere.  

25. Evaporation under natural conditions. Daily and annual course of 

evaporation. Methods for evaporation determination. Evaporation. Conditions of 

water vaporcondensation.  

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

27. Wind at the earth's surface. Wind speed and direction. Impact of 

obstacles on the wind.  

28. Gradient force. Forces arising from air movement. 
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29. Geostrophic wind. Its variation with altitude. Gradient wind in cyclones 

and anticyclones. 

30. Thermal circulation in atmosphere. 

 

General hydrology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, ESD2108 Ecology and 

Sustainable Development, MMM1213 Methods of meteorological measurements, 

PhCP2217 Physics of clouds and precipitation. 

Postrequisites: PhESGK2220 Physical, economic and social geography of 

Kazakhstan, MBEP3221 Meteorological basis of environment protection, 

PPA3222 Pollution and protection of the atmosphere, RSM4305 Regional synoptic 

meteorology, CK4308 Climate of Kazakhstan, FRC4308 Features of the regional 

climate. 

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

 determine the most common regularities of processes in hydrosphere; 

 show interrelation of hydrosphere with atmosphere, lithosphere, 

biosphere; 

 understand the main geographical distribution regularities of water 

objects of different types: rivers, lakes, glaciers, oceans and seas, with their basic 

geographic and hydrological features; 

 own indicators of basic methods of studying the water objects regime, 

hydrological phenomena and processes; 

 conduct a comprehensive analysis of hydrochemical features of natural 

surface water; 

 explain the practical importance of geo-hydrological study of water 

objects and hydrological processes for solving environmental protection problems; 

 formulate solutions of environmental and other safety issues; 

 disclose the essence of hydrological processes and their effect on aquatic 

organisms; 

 conduct an assessment of potential and rational use of water resources in 

water basins on the territory of Kazakhstan. 

Topics covered:  

1. The concept of hydrosphere and the common knowledge about 

hydrology. 

2. Structure of a global hydrological cycle. 

3. Transformation of solar energy in a global hydrological cycle. 

4. Zonality of water balance structure of reservoirs. 

5. Azonality of hydrological phenomena. 

6. Classification of rivers water regime. 

7. Water resources of glaciers and lakes. 

8. Sediment runoff in natural areas. 

9. Zonality of chemical composition of river water masses. 

10. Runoff formation process. 



66 

 

11. River runoff variability. 

12. Applied hydrology.  

13. Natural and anthropogenic transformation of river runoff. 

14. Runoff formation features in the mountains. 

15. Water economic transformation of continental hydrological cycles. 

 

“SYNOPTIC METEOROLOGY” MODULE – 9 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to organize and conduct special meteorological observations; 

 be able to monitor the conditions of the atmosphere in real time, 

including using radar and satellite observations: 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions;apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

https://www.multitran.ru/c/m.exe?t=375484_1_2&s1=%EF%F0%E8%EA%EB%E0%E4%ED%E0%FF%20%E3%E8%E4%F0%EE%EB%EE%E3%E8%FF
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 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adaptto  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; collect necessary 

hydrometeorological information and be able to  analyze it; knowledge of methods 

of presenting meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  
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 oral interrogation: interview, colloquium, examination, tests; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks; 

 virtual laboratory work, examination by testing, training tasks on 

specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

The competences acquired by the student during the study of the “Synoptic 

Meteorology” module have practical implementation during the professional and 

pre-diploma practice in the 4th year. Students use the received theoretical and 

practical knowledge in the performance of course and diploma works. 

 

Synoptic meteorology – 6 credits 

 

Prerequisites: PhM1203 Physical meteorology, PhCP2218 Physics of clouds 

and precipitation, OEPhA2219 Optical and electrical phenomenon in atmosphere. 

Postrequisites: GSM3206 Geoinformation systems in meteorology, 

LPWSM3217 Laboratory practical work on synoptic meteorology, AM4302 

Aviation meteorology, RSM4305 Regional synoptic meteorology, SMWF4311 

Special methods of weather forecasts. 

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

 present ways of obtaining and presenting meteorological information; 

 describe the main means of synoptic analysis; 

 perform processing and analysis of weather maps, baric topography 

maps, aerological diagrams, etc .; 

 carry out a joint analysis of synoptic, satellite and radar information; 

 explain the physical laws of the development of processes in the 

atmosphere; 

 have an idea of the movement of the main weather-forming synoptic 

objects; 

 сompetently analyze and evaluate the development of atmospheric 

processes and weather conditions. 

Topics covered:  
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1. The subject and method of synoptic meteorology. World Weather 

Watch. Modern organization of the weather service in the Republic of Kazakhstan. 

The international cooperation. 

2. Meteorological information used in synoptic analysis and weather 

forecasting.  

3. Methods for obtaining and presenting meteorological information in a 

form suitable for synoptic analysis and forecasting. Their brief characteristics, 

advantages and disadvantages. 

4. Brief description of the main means of synoptic analysis. Synoptic 

surface weather maps. The technique of compiling and processing the analysis of 

surface maps. 

5. Maps of baric topography. The technique of their compilation. Mapping 

of maps of absolute topography and maps of relative topography. 

6.  General characteristics of auxiliary synoptic charts. Their compilation and 

analysis. Their application in the analysis and forecast of weather. 

7. Identification and correction of erroneous data on surface weather maps 

and maps of baric topography. 

8. Atmospheric pressure field. Differential characteristics of the pressure 

field. Angle of inclination of the isobaric surface. Change in pressure over time 

(analysis of the trend equation). 

9. Forms of pressure relief. Characteristics of low and high pressure 

systems. The ratio of forces in the cyclone and anticyclone. 

10. Surface deformation fields. Features of high-altitude pressure fields. 

High-altitude Warp Fields and their transformations. Altitudinal frontal zone. 

Planetary high-altitude frontal zone. 

11. Features of the analysis of the wind field and its characteristics. 

Geostrophic and gradient models of the connection between pressure and wind 

fields. The connection of the geostrophic wind with the actual one. 

12. Thermal systems. Relationship of the temperature field with the fields of 

other meteorological quantities. Change in air temperature in time at the surface of 

the Earth and in a free atmosphere. Factors of local variation of air temperature. 

13. Humidity characteristics used in the synoptic analysis. Factors of local 

change of humidity in time. 

14. Types of vertical air movements, their space-time scale and connection 

with weather conditions. A qualitative evaluation of the sign and intensity of the 

ordered vertical movements of air according to the structure of the pressure field. 

15. The concept of the air mass. Conditions for the formation of the air mass, 

the concept of the focus of the formation of air mass. Classification of air mass. 

Characteristics of weather in warm and cold air masses of different stratification in 

different seasons of the year. Centers of their formation. Transformation of air 

masses. 

16. The concept of the atmospheric front. Classification of atmospheric 

fronts by various features, inclination of the frontal surface. 
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17. Warm front. Features of the distribution of meteorological quantities in 

the warm front zone. Deviations in the distribution of cloudiness of weather 

conditions from the classical scheme of a warm front. 

18. Cold front. Features of the distribution of meteorological values and 

cloud systems in the cold front - I and II genera. Secondary fronts. 

19. The fronts of occlusion. Structure and characteristics of occlusion fronts 

of various types. 

20. Frontogenesis and frontolysis. Influence of horizontal and vertical air 

movements on the conditions of frontogenesis. 

21. Moving fronts. 

22. Influence of the relief on the movement and spatial structure of the 

fronts. 

23. Local change in the height of the isobaric surface in time. 

24. Qualitative evaluation of the sign and intensity of cyclo- and 

anticyclogenesis in the structure of the pressure field and its variation with time. 

25. The modern theory of cyclo- and anticyclogenesis. 

26. Classification of cyclones and anticyclones. General information about 

extratropical cyclones and anticyclones. 

27. Stages of development of baric formations. Structure of the high-altitude 

thermobaric field and weather conditions in various stages. 

28. Forecast of the occurrence and evolution of baric formations. 

29. Forecast of the displacement of pressure formations. 

30. Regeneration of cyclones and anticyclones. 

 

Geoinformation  systems  in  meteorology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, MMM1213 Methods of 

meteorological measurements, PhESGK22209 Physical, economic and social 

geography of Kazakhstan, PhCP2217 Physics of clouds and precipitation, 

MBEP3221 Meteorological basis of environment protection, PPA3222 Pollution 

and protection of the atmosphere, SM2204 Synoptic meteorology, LPWSM3217 

Laboratory practical work on synoptic meteorology, Aer3215 Aerology. 

Postrequisites: RSА3303 Remote Sensing of the atmosphere, RSM4305 

Regional synoptic meteorology, CK4308 Climate of Kazakhstan, FRC4308 

Features of the regional climate, HPhRA3309 Hazardous phenomena and risk 

assessment, SMWF4311 Special methods of weather forecasts. 

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

 describe the most common modern approaches in the field of GIS 

technologies; 

 own theoretical bases of construction of geoinformation systems; 

 be familiar with the basic ways of representation of meteorological data 

using geographic information systems; 

 possess practical skills in the environment of Surfer and GIS Meteo; 
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 demonstrate knowledge of modern methods of creating and maintaining 

up-to-date databases in GIS environment; 

 analyze the basic methods of cartographic representation of spatial 

information in a GIS; 

 apply GIS tools, allowing to implement, debug, and run in practice all 

types of the studied algorithms; 

 describe the main approaches to the construction of geographic 

information systems (GIS); 

 explain the mechanisms of building geographic information systems; 

 apply GIS techniques to analyze complex situations; 

 use modern geoinformation technologies in the development of 

meteorology. 

Topics covered: 

1. Introduction. General information on GIS. Definitions. The purpose, 

principles, key tasks and schema of geographic information systems. Basic 

concepts and terms. Characteristics and structure of GIS. The evolution of GIS. 

2. Classification and structure of GIS. Basic requirements for GIS. 

3. Basic components of a GIS. The organization of data in GIS. 

Geographical and attribute data. Types of data used in meteorological GIS. 

4. Raster and vector data models.  The topology data in a GIS. 

5. The solution of analytical tasks in a GIS. Spatial data organization 

models. The principles of organization of information in GIS. 

6. Enter information in GIS. Errors in digitizing maps. Buffering. Overlay 

operations. 

7. Databases and databases in GIS. The basic steps of creating the database. 

Main types of datalohic models. Physical database design. 

8. Maps, mathematical basis of maps, types of maps. 

9. Data analysis in GIS. The concept of reclassification in the GIS. 

Cartometric GIS functions. Zoning. Network analysis. Other analytical operations. 

10. Methods of mapping spatial information in GIS. 

11. System analysis the GIS. Local and distributed GIS. General information 

about the system construction of the information system.  Stages of building an 

information system. 

12. Expert systems in GIS, their General characteristics. Classification of 

ES, stages of creation. Types of expert systems for solving GIS problems. 

13. The “intellectualization” of the GIS. 

14. GIS "Meteo". Its General characteristics. Organizational structure of GIS 

"Meteo" and its functionality.  

15. General characteristics of the working window structures GIS "Meteo". 

The definition of the slide GIS "Meteo". The main methods of creation and 

storage. How to select the current slide. Components. 
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ELECTIVE COMPONENT (ЕС) – 49 credits 

 

STEM MODULE – 13 credits 

 

Professional competences: 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 be able to monitor the conditions of the atmosphere in real time, 

including using radar and satellite observations: 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions;apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adaptto  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model; 

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 
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and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast; 

 use linguistic and linguocultural knowledge competently to solve 

communication problems in the multilingual and multicultural society of the 

Republic of Kazakhstan and in the international arena; to perceive, analyze and 

compile the information; to set goals and choose ways to achieve them. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium examination; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Linear algebra – 3 credits 

 

Prerequisites: no. 

Postrequisites: NMSDE1208 Numerical methods for solving differential 

equations; Phys2211 Physics; DM3209 Dynamical meteorology.  

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 Linear Algebra: basic of linear 

algebra and a method of coordinates; all forms and the equations of geometrical 
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objects of the first and second order, the basic definitions, theorems, rules, methods 

and formulas of linear algebra; 

 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;  

 apply the skills of working with the special literature. 

Topics  covered:  

1. Sets. Operations on sets. Venn diagrams. Set cardinality. 

2. Permutations and combinations. The standard permutation entry. The 

cycle structure of the permutation. The sign of the permutation. 

3. Matrices. Classification of matrices. Elementary Matrix Operations». 

4. Determinants of second and third orders. Determinants of n-th order. 

Finding minors and cofactors of a matrix. Properties of determinants. 

Decomposition of the determinant by the elements of a column or row. 

Determinants of the special matrices. 

5. Rank of a matrix. Elementary Transformations. The inverse matrix. 

Computation of the inverse matrix.  

6. Systems of linear equations. A criterion for compatibility of a system of 

linear equations (Theorem of Kronecker-Capelli). Cramer's rule. Matrix method 

for solving systems of equations. 

7. Method of Gauss-Jordan. Finding solutions of a system of linear 

equations by the method of Gauss-Jordan.  The space of solutions. Basis solutions 

of a system. 

8. Vectors and basic definitions. Linear vector Operations. Cartesian 

system of coordinates. 

9. Scalar product. Properties of dot product. Direction cosines. 

10. The scalar(dot) product of two vectors and its properties. Direction 

Cosines.  

11. The Linear dependence of vectors. Cartesian system of coordinates. 

Changing the coordinates at the replacement of a basis. 

12. Linear (vector) space. Dimension and basis of a linear space. Linearly 

independent vectors.  

13. Bilinear and quadratic forms. Polylinear images. Bilinear forms. The law 

of changing the matrix of a bilinear forms. Symmetric and skew-symmetric forms. 

The canonical form of a quadratic form.  

14. Transformation of the coordinates at a transition to a new basis. 

Transition matrix. Theorem on an existence of the fundamental system of 

solutions. 
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15. Linear transformations (operators). The coordinate representation of 

linear transformations. The sum of linear transformations. 

 

Numerical methods for solving differential equations – 3 credits 

 

Prerequisites: LA1207 Linear algebra. 

Postrequisites: DM3209 Dynamical meteorology. 

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

 demonstrate acquired knowledge (ordinary differential equations 

applications, ordinary differential equations mathematical basics, numerical 

methods, etc.) and it’s understanding;  

 demonstrate an understanding of the overall structure of the study field 

and the relations between its elements (equation, function, time evolution, 

numerical scheme, error, etc.) 

 explain fundamental assumptions made in studying real processes as 

dynamic systems in contrast to purely technical views; 

 classify and identify characteristics of differential equations and 

numerical methods;  

 discuss choice of numerical method and application software;  

 include new knowledge in the context of basic knowledge, interpret its 

contents; 

 analyse educational situation and offer direction to solve it;  

 use methods (research, calculation, analysis, etc.) inherent to the field of 

study (equation, function, time evolution, numerical scheme, error, etc.) 

individually or in a group teaching and research activities; 

 synthesize, interpret and evaluate the learning outcomes of discipline, 

modules, midterm exam content (dynamic systems, solutions, algorithms); 

 analyse dynamics of scientific problem decision of the course (scientific 

reviews of specific issues researches); 

 define criteria and requirements to numerical methods and application 

software. 

Topics covered: 

1. Introduction to differential equations. An example from physics. General 

use of differential equations. 

2. Different types of differential equations. 

3. First order differential equations. Initial conditions. A geometric 

interpretation of first order differential equations. 

4. Conditions that guarantee existence of one solution. Numerical solution 

of a differential equation. 

5. Euler’s method. Basic idea and algorithm.  

6. Geometric interpretation of Euler’s method. 

7. Error analysis for Euler’s method. Round-off error. Local and global 

error. 

8. Differentiating the differential equation. 
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9. Taylor methods. The quadratic Taylor method. 

10. Taylor methods of higher degree. Error in Taylor methods. 

11. Euler’s midpoint method. The error. 

12. Runge-Kutta methods. 

13. Systems of differential equations. Vector notation and existence of 

solution. 

14. Numerical methods for systems of first order equations. 

15. Higher order equations as systems of first order equations. 

 

Dynamical meteorology – 6 credits 

 

Prerequisites: LA1207 Linear algebra, NMSDE1208 Numerical methods for 

solving differential equations, PhM1203Physical meteorology.   

Postrequisites: SMWF4311 Special methods of weather forecasts, LTMF4304 

Long-term meteorological forecasts. 

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

 understand the atmospheric processes that obey in their dynamics the 

laws of physics and mechanics - the laws of conservation in the atmosphere of 

various substances; 

 master the basic theoretical propositions of vector analysis and field 

theory; 

 derive formulas for calculating derivatives in regular grid nodes; 

 understand the physical nature of meteorological phenomena and 

processes; 

 identify the key physical factors affecting the state of the objects; 

 identify the main factors that cause the change in time and space of the 

main meteorological quantities on the basis of various methods for solving the 

system of equations of hydrothermodynamics; 

 record and analyze the equations of atmospheric hydrothermodynamics 

for different reference systems; 

 possess the skills of an analytical approach to understanding atmospheric 

processes. 

Topics covered:  

1. Hypotheses adopted in the study of the atmosphere. The subject and 

tasks of dynamic meteorology. 

2. Fields of meteorological quantities and their characteristics: addition and 

subtraction of vectors; module of the vector; the derivative of the scalar and vector 

functions of the scalar argument; the flux of the vector, the level surface; line 

current. 

3. Individual or complete, local or particular, geometric derivatives. 

Gradient of a scalar field. 

4. Divergence of a vector field; divergence in the field of rectilinear and 

curvilinear current lines; the physical meaning of divergence. Circulation and the 

vortex of a vector field. Operators of Hamilton, Laplace, Jacobi. 
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5. Absolute inertial and right-hand local Cartesian coordinate systems. 

Natural coordinate system. 

6. Derivation of formulas for the divergence and the vortex in the natural 

coordinate system. Classification of forces acting in the atmosphere. 

7. Force of gravity; its dependence on the latitude of the place, on the 

distance between the material point and the center of the earth; from the intrinsic 

velocity of rotation of the atmosphere. 

8. The Coriolis force or the deflecting force of the Earth's rotation; the 

motion of a particle only under the action of the Coriolis force. The strength of the 

pressure gradient, the centrifugal force and their effect on motion. 

9. Viscosity; tensor of viscous stresses and strain rates. The law of two-

thirds. 

10. Equation of state for dry air; equation of state for moist air. Derivation of 

the equation of statics. 

11. Law of conservation of energy. The equation of heat influx in the form 

of the first law of thermodynamics. 

12. Equations of motion in the form of Navier; in the Navier-Stokes form for 

the U component of the velocity vector. 

13. The equation of continuity. Different types of the continuity equation. 

14. Equation of moisture transfer, its various forms; equation of impurity 

transfer. 

15. System of equations of hydrothermodynamics in the form of Navier and 

Navier-Stokes. 

16. Basic equations of turbulent atmosphere dynamics: the turbulent nature 

of atmospheric motions and its mathematical description. Homogenization of 

physical fields and equations. Select the averaging period. Equations of motion, 

continuity, heat transfer, moisture and other impurities in the atmosphere for 

instantaneous and average values. Reynolds' equations. 

17. Closure of the system of turbulent atmosphere equations. Simplification 

of the system of averaged equations. 

18. Radiant heat influxes. 

19. Dynamics of the free atmosphere: Motion without acceleration. Effects 

of horizontal temperature inhomogeneity. Thermal wind. 

20. Geostrophic temperature advection, its relationship with the change in 

wind direction in height. Ageostrophic abnormalities. Formation of vertical 

movements in a free atmosphere. 

21. Surfaces in the atmosphere, examples of their formation. Relationship 

between the slope of the interface and the wind and temperature fields. Features of 

wind fields and pressure in the front. Kinematics of frontogenesis. 

22. Rossby waves in the zonal flow. Stationary centers of action of the 

atmosphere. The instability of Rossby waves in a zonal flow. 

23. Models of closure of the system of equations of planetary boundary 

layer. Surface layer (similarity theory and nonlinear model). 
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24. Low parametric planetary boundary layer models with an a priori profile 

of the turbulence coefficient. Numerical models of planetary boundary layer. 

25. Interaction of planetary boundary layer with a free atmosphere. Vertical 

velocities at the upper boundary on the planetary boundary layer. 

26. Nonstationary processes in planetary boundary layer. 

27. Processes over a horizontally inhomogeneous surface. 

28. Physical principles of numerical prediction. 

29. Some issues of energy of the atmosphere. 

30. Fundamentals of the general circulation of the atmosphere. 

 

Scientific writing – 1 credits 

 

Prerequisites: POFL2202Professionally-Oriented Foreign Language. 

Postrequisites: AM4302 Aviation meteorology, LTMF4304 Long-term 

meteorological forecasts, RSM4305 Regional synoptic meteorology, SMM4307 

Statistical methods in meteorology, CK4308 Climate of Kazakhstan, SMWF4311 

Special methods of weather forecasts, WFA4307 Weather Forecasts for Aviation, 

FRC4308 Features of the regional climate, WPT Writing and Presentation of 

Thesis (Project). 

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

 prepare scientific and technical papers, and presentations; 

 effectively use features of Microsoft office to create eye-catching 

professional documents and presentations; 

 effectively use features of Microsoft word, PowerPoint, and excel to 

create professional looking tables, graphs and figures; 

 accept constructive criticism and use reviewers’ comments to improve 

quality and clarity of written reports and presentations. 

Topics covered:  

1. General guidelines of science writing. 

2. What makes good writing?  Are there “good writers” and “bad writers”? 

3. Word usage in scientific writing. 

4. News writing. Grammar usage in scientific writing. 

5. Writing Basics I Punctuation and Parallelism.  Tricks for clarity, brevity, 

and finesse. 

6. Writing Basics II. Paragraphs, logic, and organization. 

7. Writing Basics III. Putting it all together. 

8. Good Writing Applied: The Scientific Manuscript. 

9. Writing the introduction and writing methods in scientific writing. 

10. The Abstract, Introduction, and Discussion. 

11. Wrap-up scientific manuscripts plus Overview of grant writing. 

12. Communicating effectively with the media and lay public. 

13. Peer reviewing. 

14. Writing the results and discussion. 

15. Preparing the reference section. 
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MODULE OF ATMOSPHERIC PHYSICS AND CHEMISTRY – 8 credits 

 

Professional competences: 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 be able to monitor the conditions of the atmosphere in real time, 

including using radar and satellite observations: 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model; 

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; to formulate the physical processes of cloud 

formation and precipitation and systematize them according to the morphological 

and genetic features of formation; to explain the nature of the occurrence of 

various optical and electrical phenomena in the atmosphere; 
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 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Physics – 5 credits 

 

Prerequisites: ICT1105 Information and Communication Technologies, 

LA1207 Linear algebra, NMSDE1208 Numerical methods for solving differential 

equations. 

Postrequisites: DM3209 Dynamical meteorology, SMWF4311 Special 

methods of weather forecasts. 

As a result of studying the discipline, the student will be 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; 

 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; 

 make decisions to choose methods of the decision, both in an analytical 

form, and with use of computer technologies; 

 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 conduct experimental physical studies, process the results 

and to evaluate the orders of physical quantities. 
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Topics covered: 

1. Elements of kinematics. Dynamics of a material point and a system of 

points. Countdown systems.  

2. Work and energy. Motion of Solid body. 

3. The movement of liquids and gases. Winds in the atmosphere of the 

Earth. Flow in the oceans of the Earth. 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, The magnetic field of  Earth, Mechanism of its 

occurrence. 

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. The principle of Huygens. Refraction of light. Rainbow. 

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. 

16. The magnetic field. The interaction of current elements. Ampere's law. 

Induction and orientation of the magnetic field. The law of Bio-Savara-Laplace. 

Lorenz force. 

17. Electromagnetic induction. Faraday law of electromagnetic induction. 

Self-induction. Loop inductance. Energy circuit with current. Mutual induction. 

18. Magnetism of substance. Magnetization of a substance. Magnetic 

permeability and susceptibility of substances. Ferromagnets and their basic 

properties. Earth's magnetic field, the mechanism of its occurrence. 

19. Alternating current. Ohm's law for alternating current. Electric 

vibrations. Oscillatory circuit. Resonance currents and voltages. 

20. Electromagnetic field. The relationship of electric and magnetic fields. 

The main provisions of the theory of Maxwell. 

21. The interaction of light with matter. Wave and quantum ideas about the 

nature of light. The principle of Huygens. Light Scattering. 
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22. Interference and diffraction of light. Coherence waves. Optical path 

difference. The principle of Huygens-Fresnel. Diffraction pattern, grating. 

Diffraction spectrum. 

23. Polarization of light. Natural and polarized light. The law of Malus. 

Polarization of light with reflection and refraction. Brewster's Law. 

24. Heat radiation. Radiative and absorption ability of bodies. Absolutely 

black body. Kirchhoff's law. The law of Stefan-Boltzmann. The law of wine and its 

consequences. Rayleigh-Jeans Formula. 

25. Solid State Physics. The crystalline structure of solids. Amorphous 

bodies. The strength of the bond in the crystals. Melting and sublimation. Triple 

point. 

26.  Energy zones in metals, semiconductors and dielectrics. Thermionic 

emission and thermo-motive force. Intrinsic and extrinsic conductivity. 

Semiconductor Rectifier and Detector. Transistor. Internal effect in 

semiconductors. 

27. Planck's quantum hypothesis. Photons. External photoelectric effect. 

Internal photo effect. Types of photocells. 

28. Physics of the atom. The development of views on the structure of 

matter. Patterns in the atomic spectra of hydrogen. Nuclear model of the atom. 

Experiments E. Rutherford. The hydrogen atom model according to N. Bor. 

Quantum generators. 

29. The structure of the atomic nucleus. Mass defect, binding energy and 

stability of atomic nuclei. Nuclear reactions. Cosmic rays, composition and 

interaction of cosmic radiation with matter. Earth's radiation belts. 

30. The structure and development of the universe. Our star system is the 

galaxy. Other galaxies. Infinity of the Universe. 

 

Chemistry of the Atmosphere – 3 credits 

 

Prerequisites: ESD2108 Ecology and Sustainable Development. 

Postrequisites: MBEP3221 Meteorological basis of environment protection, 

PPA3221 Pollution and protection of the atmosphere, CK4308 Climate of 

Kazakhstan, HPhRA3309 Hazardous phenomena and risk assessment. 

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

 demonstrate knowledge of the main chemical phenomena and processes 

occurring in the Earth's atmosphere; 

 describe the structure of the atom and the dependence of the properties 

of the element on the structure of its atom; 

 classify the main processes of chemical transformation of atmospheric 

gases and aerosols at different stages of biogeochemical cycles; 

 interpret the properties and interaction of chemical elements and their 

compounds based on the periodic law and the structure of the electron shells of 

atoms and solve quantitative problems corresponding to these transformations; 
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 justify quantitative estimates of the components of the balance of 

atmospheric gases and aerosols, taking into account the interaction of the 

atmosphere with other components of the geographical shell;  

 forecast the regularities of the functioning of the atmosphere as a system 

in which feedbacks between the state of weather, climate, the general circulation of 

the atmosphere, on the one hand, and the content of natural and anthropogenic 

components in the composition of atmospheric air, on the other; 

 conduct chemical calculations based on the experimental data obtained; 

and also to generalize the observed facts and the obtained data during the 

conducting of laboratory works; 

 have the skills of independent work on educational and special literature 

and work skills in the chemical laboratory, observing the safety rules. 

Topics covered:  

1. Introductory terms and concepts. Composition and structure of the 

Earth's atmosphere. Main components and small gas components. 

2. Basic laws. The structure of the atom. Quantum numbers. The shape and 

orientation of the orbitals. The Periodic law. 

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

atoms. 

4. The rate of chemical reactions occurring in the atmosphere. Factors 

affecting the rate of chemical reactions. Chemical equilibrium. 

5. Redox processes occurring in the atmosphere. 

6. Methods of expressing the composition of the atmosphere. Methods for 

determining the concentration of pollutants in the atmosphere. 

7. Acid-base equilibria. Acidity of atmospheric precipitation. Hydrolysis of 

salts. 

8. Chemical processes in the liquid phase. Sources of impurities in clouds 

and precipitation. Liquid-phase reactions. 

9. Composition of atmospheric precipitation of continental and marine 

origin. Differences in the chemical composition of precipitation in the background 

and industrial regions. Chemical processes inside the drops. 

10. Atmospheric aerosols. Chemical composition of aerosols. Chemical 

transformation of aerosols. 

11. Oxygen compounds in the atmosphere. Atmospheric ozone. The effect of 

ozone on weather and climate. 

12. Sulphur compounds in the atmosphere. The main reservoirs of sulphur 

compounds and flows between them. Global sulphur cycle. 

13. Carbon compounds in the atmosphere. Geographical distribution. 

Sources and sinks. Influence on weather and climate. 

14. Nitrogen compounds in the atmosphere. The main reservoirs of nitrogen 

compounds and flows between them. Influence on weather and climate. 

15. Types of radioactive isotopes in the atmosphere. Units of measurement 

of radioactivity. Half-life. Sources of radioactive isotopes in the atmosphere. 

Discharge of radioisotopes and their decay products from the atmosphere. 



84 

 

 

“MEANS AND METHODS FOR MEASURING AND REPORTING 

METEOROLOGICAL INFORMATION” MODULE – 13 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to organize and conduct special meteorological observations; 

 to monitor the conditions of the atmosphere in real time, including using 

radar and satellite observations; 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions;apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adaptto  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 
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 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; to explain the features of the development of 

atmospheric processes and weather conditions; to make weather forecasts of 

different lead times; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 
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Methods of meteorological measurements – 3 credits 

 

Prerequisites: no. 

Postrequisites: LPWM1216 Laboratory practical work on meteorology, 

PhCP2218 Physics of clouds and precipitation, OEPhA2219 Optical and electrical 

phenomenon in atmosphere, Aer3215 Aerology. 

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

 voice the main aspects of meteorological terminology, the nomenclature, 

codes, agreements and units of measurements; 

 describe appointment and the principles of operation of meteorological 

devices for measurement of air temperature and the soil, humidity of air, 

atmospheric pressure, characteristics of wind and etc.; 

 describe appointment and the principle of works of the automated 

meteorological information and measuring systems; 

 show ability to adjust meteorological devices; 

 make counting on meteorological devices; 

 carry out collecting necessary meteorological information and its 

analysis; 

 organize rational meteorological network of observations; 

 organize measurement of meteorological characteristics and processing 

of the received results; 

 carry out control of quality of network functioning of meteorological 

stations and posts. 

Topics covered:  

1.  Introduction. Subject and problems of a course. Basic concepts. 

Measuring transformations. Structure of measuring devices. 

2.  Measurement of air temperature, soil and water. Thermometric 

properties of physical bodies. Types of thermometers. 

3.  Measurement of humidity of air. Methods and devices of measurement 

of humidity of air. Representativeness and accuracy of measurement of humidity 

of air. 

4.  Measurement of pressure of air. Classification of barometric devices. 

Deformation barometers. Gas barometers. 

5.  Wind measurement. Methods of measurement of the direction of wind. 

Anemometers and anemorumbometra. Representativeness and accuracy of 

measurement of wind. 

6.  Measurement of rainfall and snow cover. Snow-rain recorders, rain 

gages and pluviograph. Measurement of snow cover. Snow-measuring shooting. 

Weight snow gage.  

7.  Measurement of radiant streams. Methods and devices of measurement 

of radiant streams. Measurement of direct solar radiation. Measurement of 

radiation of Earth and atmosphere. Measurement of balance of radiant streams and 

his components. Measurement of duration of sunshine. 
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8.  Measurement of meteorological visibility range. Tool determination of 

meteorological visibility range, transparency of the atmosphere, background 

brightness.  

9.  Measurement of height of the lower bound of clouds. Determination of 

height of the lower bound of clouds by means of spheres of pilots. Measuring 

instruments of height of the lower bound of clouds (IWO). 

10.  Gradient and structural measurements of meteorological sizes. 

Measurement of gradients of wind, temperature, humidity of air. Measurement of 

streams of heat to the soil. Methods of direct definition of structural characteristics 

of the air environment. 

11.  Remote meteorological measurement. Methods and possibilities of their 

practical implementation. Methods of meteorological telemetry. Radio telemetric 

meteorological systems. 

12.  Meteorological measurements with use of artificial satellites of the earth. 

Meteorological satellites. Observations of the spreading Earth's surface, of a 

condition of the soil and a vegetable cover. Observations of a condition of a 

surface of the seas and oceans.  

13. The automated meteorological installations and stations (Vaisala, AMS 

111, etc.). Automatic processing of meteorological observations.  

14.  Automatic weather station Vaisala AWS 310. Efficiency of measurement 

of temperature and humidity of air, atmospheric pressure. Consecutive transmitter 

of data of the Vaisala WAC 155 wind. 

15.  Representativeness and accuracy of measurement automatic stations. 

 

Introduction to Geophysics – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology. 

Postrequisites: Phys2211 Physics, OEPhA2219 Optical and electrical 

phenomenon in atmosphere. 

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

 use the basic laws of the natural sciences in their professional activities, 

apply the methods of mathematical analysis and modeling, theoretical and 

experimental research; 

 use the physical and mathematical apparatus for solving analytical 

problems arising in the course of professional activity; 

 select and apply appropriate methods for modeling physical, chemical 

and technological processes; 

 read geophysical graphics correctly and interpret them. 

Topics covered:  

1. The solar system. 

2. The Earth’s size and shape. 

3. Gravitation. 

4. Seismic waves. 

5. Earthquake seismology. 
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6. Seismic wave propagation. 

7. Internal structure of the Earth. 

8. Geochronology. 

9. The Earth’s heat. 

10. Geoelectricity. 

11. The physics of magnetism. 

12. Rock magnetism. 

13. Geomagnetism. 

14. Magnetic surveying. 

15. Paleomagnetism. 

 

Aerology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, SM2204 Synoptic 

meteorology, MMM1213 Methods of meteorological measurements, PhCP2218 

Physics of clouds and precipitation, OEPhA2219 Optical and electrical 

phenomenon in atmosphere. 

Postrequisites: PPA3222 Pollution and protection of the atmosphere, 

Kli3301 Climatology, RSА3303 Remote Sensing of the atmosphere, EM3310 

Economic meteorology, SMWF4311 Special methods of weather forecasts. 

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

 аnalyze the basics of the organization, functioning, distribution in space 

and development in time of domestic and world networks of upper-air 

measurements (radio sounding stations, rocket sounding stations, and radar 

stations); 

 сorrectly evaluate the possible errors of aerological measurements made 

with the help of this or that equipment, to carry out a scientific analysis of the aero-

climatic data; 

 recognize the measurement methods of the simplest upper-air data (for 

example, balloon pilot sounding), have a general understanding of the analysis and 

critical control of radiosonde data; 

 describe the structure and purpose of the main atmospheric sensing 

systems;  

 understand the physical principles underlying the modern systems and 

methods of sensing;  

 perform work on temperature and wind sounding of the atmosphere;  

 analyze the results, perform critical data control;  

 compare the results of sounding with the general synoptic situation;  

 determine the importance of the results in the local weather forecast. 

Topics covered: 

1 The subject and objectives of the course "Aerology." Relationship of the 

course with other sciences. Method of single-point balloon observations, methods 

of processing balloon observations. Full and free lift of the balloon. 
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2 Vertical speed and its changes with height, factors affecting vertical 

speed. Method of basic balloon observations, the essence of the method, 

advantages compared to the method of single-point balloon observations. 

3 Radio bearing method and radar method, passive and active radar 

methods, radar reflectors for the radar method, effective scattering area of radar 

reflectors of various designs, production of radio-tidal and radar wind 

observations. 

4 Radio-theodolites, verification of radio-theodolites and radar stations, 

control and comparative observations, accuracy of determination of wind 

characteristics by radio methods, errors in wind observation methods in systems of 

"N" and "D". 

5 Telemetry measurement systems, structure and basic characteristics. 

Primary transducers, deformation pressure transducers and their modifications, 

hypsometric method, calculation of pressure by the equation of statics. 

6 Essence and components of complex sounding, stages, radar probing 

system radar station of "Meteorite" - radio probe (MRZ), flowchartand principle of 

radiosonde operation, preparation of radiosonde for production, control 

verification. 

7 World aerological network, aerological station, the choice of location for 

it, the main structures and equipment, shells for launching radiosondes, the effect 

of meteorological factors on the height of the shells. 

8 The subject and objectives of the course. Active and passive methods of 

research. Electromagnetic waves, laws of distribution. 

9 Refraction of radio waves. General information about the operation of 

the radar. Principles of radar. 

10 General information on the operation of the radar. Radars of impulse 

type. 

11 Radar Antennas. Antennas such as a wave channel. Parabolic antennas, 

antennas such as phased array. 

12 Indicator devices. Indicator of amplitude type. Special indicators. 

13 The principle of operation of the radar Doppler type R-500S. 

14 Coordinates of the object measuring angles. Theory of radar detection of 

atmospheric formations. 

15 The order of observations using impulse-type radars. Processing and 

analysis of meteorological radar data. 

 

Laboratory practical work on meteorology – 2 credits 

 

Prerequisites: PhM1203 Physical meteorology, МММ1213 Methods of 

meteorological measurements. 

Postrequisites: PhCP2218Physics of clouds and precipitation, 

OEPhA2219Optical and electrical phenomena in the atmosphere.  

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

 know the timeline and procedure of meteorological observations; 
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 read the instrument; 

 record, process and encode primary meteorological information; 

 produce meteorological observations independently, process and send 

data; 

 demonstrate the ability to receive, process and encode meteorological 

information; 

 correctly analyze and evaluate the development of atmospheric processes 

and weather conditions; 

 generalize, interpret and evaluate the results obtained; 

 work with an automatic meteorological station and receive 

meteorological information; 

 competently state the basic principles of organization, as well as methods 

of production and processing of all types of measurements and observations carried 

out by the units of the State System of Observations and Environmental Control. 

Topics covered:  

1. Introduction. Meteorological observationsnetwork. Organizational and 

methodological foundations of surface meteorological observations. 

Meteorological site. The program and timeline of meteorological observations. 

2. Measurement of pressure at the station level using a station cup 

barometer, introducing corrections to the readings, determining the characteristics 

of the barometric trend using a barograph, adjusting the atmospheric pressure to 

sea level. 

3. Air temperature measurements and corrections. Recording results. 

Counting of the relative humidity of the air by the hygrometer in the psychrometric 

booth. Finding moisture characteristics using the psychrometric table. 

4.  Determination of temperature and condition of the underlying surface - 

measurement of urgent, minimum, maximum temperature of the soil surface (snow 

cover), monitoring the state of the soil surface (snow cover) and its assessment on 

a scale of code KN-01. 

5.  Observation of wind speed and direction.  

6. Determination of the amount and intensity of precipitation. Processing 

and recording the results of observations. Acquaintance with heliograph. 

Processing heliographtapes. 

7. Observations of snow cover - daily observations of snow cover, 

determination of the characteristics of the snow structure, determination of the 

nature of the occurrence of snow cover, and determination of the height of the 

snow cover. 

8.  Observations of atmospheric phenomena - a description of atmospheric 

phenomena (hydrometeors, litometeors, electrical phenomena, optical phenomena, 

unclassified phenomena), the state of weather in time and between dates. 

9.  Observations of clouds - determining the number, type, shape, height of 

the lower boundary of the clouds; familiarization with the morphological 

classification of clouds. 
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10.  Determination of meteorological visibility range - acquaintance with 

instrumental-visual and complex methods, assessment of visibility by visual 

method in daytime and at night. 

11.  Production of meteorological observations at the station on time. Coding 

and compiling the telegrams. 

12.  Meteorological automatic station Vaisala AWS310. Collecting 

meteorological information from the AWS310 station. 

13.  Meteorological data collection from standard and automatic 

meteorological stations.  

14.  Continuation of meteorological data collection from standard and 

automatic meteorological stations. Comparison of the results.  

15.  Writing and submitting a report on student’s independent work. 

 

Laboratory practical work on synoptic meteorology – 2 credits 

 

Prerequisites: SM2204 Synoptic meteorology. 

Postrequisites: GSM3206 Geoinformation systems in meteorology, RSM4305 

Regional synoptic meteorology. 

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

 explain the causes of weather changes in time and space; 

 understand the classification of air masses, atmospheric fronts and 

pressure formations, high-altitude frontal zones and jet streams; 

 describe the synoptic and meteorological conditions for the formation of 

various elements and weather phenomena; 

 understand the features of atmospheric circulation and the links between 

its weather elements; 

 prepare weather charts and analyze the main weather characteristics; 

 process and analyze the pressure field of atmospheric processes, the 

effect of relief on the origin and development of local synoptic processes; 

 describe the sequence of analysis of basic and auxiliary synoptic means;  

 detect of inaccuracy in aerosynoptic material; 

 determine the stages of development of baric formations and their 

evolution; 

 determine the intensity of the development of synoptic processes and the 

possibility of the occurrence of dangerous weather phenomena; 

 possess skills of operational work of the engineer-forecaster. 

Topics covered:  

1. Practical techniques of the primary analysis of basic and auxiliary 

weather charts and baric topography charts. 

2. Compilation and analysis of surface weather charts. 

3. Compilation and analysis of absolute and relative topography charts. 

4. Analysis of the atmospheric pressure fields. 

5. Analysis of the wind fields. 

6. Analysis of temperature and humidity fields. 
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7. Air masses and their characteristics. 

8. Characteristics of weather in different stratified warm and cold air 

masses in different seasons of the year according to weather charts. 

9. Analysis of atmospheric fronts. Cold and warm fronts. 

10. Analysis of atmospheric fronts. Occlusion fronts. 

11. Analysis of the origin and development of the cyclone. 

12. Analysis of the origin and evolution of the anticyclone. 

13. Assessment of the synoptic situation from cloud images. Cloudiness of 

cyclonic disturbances, anticyclones and ridges. Evaluation of the developmental 

stage of the cyclone. 

14. Analysis of weather charts by using geo-information systems. 

15. Analysis of products of World Numerical Weather Prediction Centers. 

 

“CLOUDS AND PRECIPITATION, OPTICAL AND ELECTRICAL 

PHENOMENA IN THE ATMOSPHERE” MODULE – 6 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to organize and conduct special meteorological observations; 

 be able to monitor the conditions of the atmosphere in real time, 

including using radar and satellite observations: 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 
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 to analyze the main characteristics of meteorological fields for  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions;apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 
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 innovative assessment tools: case-method, portfolio, business (role-

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Physics of clouds and precipitation – 3 credits 

 

Prerequisites: LA1207 Linear algebra, NMSDE1208 Numerical methods for 

solving differential equations, PhM1203 Physical meteorology, LPWM1216 

Laboratory practical work on meteorology. 

Postrequisites: SM2204 Synoptic meteorology, LPWSM3217 Laboratory 

practical work on synoptic meteorology, OEPhA2219 Optical and electrical 

phenomenon in atmosphere, MBEP3221 Meteorological basis of environment 

protection, Aer3215 Aerology, Kli3301 Climatology, HPhRA3309 Hazardous 

phenomena and risk assessment, RSА3303 Remote Sensing of the atmosphere. 

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

 describe the conditions of water phase transition in the atmosphere; 

 present morphologicalandgeneticclassificationsofclouds; 

 explain the formation of frontal clouds; 

 describe the processes of atmospheric precipitation formation; 

 determine clouds type and form; 

 describe the conditions of clouds and precipitation formation; 

 describe the evolution of clouds; 

 analyzethe processes occurring in the cloud andprecipitation possibility; 

 describe the physical essence of precipitation formation on the elements 

of underlying surface at negative air temperatures. 

Topics covered: 

1. Physical properties of ice, water and water vapor. Theory of water phase 

transitions in the atmosphere. Phase equilibrium conditions. Dependence of 

saturated vapor pressure on temperature, phase state, etc. 

2. Phase balance diagram. Other factors affecting the saturation pressure. 

3. Atmospheric processes leading to clouds formation. 

Loweranduppercloudboundaries. 

4. Cloud structure (main levels). Microphysical characteristics of clouds. 

5. Clouds classification (morphological and genetic). Air-mass clouds 

formation (clouds of thermal and dynamic convection). 

6. Formation and classification of cumulonimbus clouds. 

7. Formation of stratusand billow clouds. 

8. Frontal cloud systems. Cloud systems of warm and cold fronts. 
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9. Cloud systems of occlusion fronts. Mesoscale of frontal cloud systems. 

Flooded convection. 

10. Clouds evolution. Transitional forms. Daily and annual variations of 

cloud amount. Clouds amount and height. Clouds direction and speed. 

11. Precipitation classification. Precipitation intensity. 

12. Fall velocity of solid and liquid particles in the atmosphere. Impact 

coefficient 

13. The processes of cloud elementsgrowthand precipitation formation. 

Droplets growth under the influence of condensation and coagulation. 

14. Role of solid phase and vertical movements in precipitation formation. 

15. Formation of rain, snow and graupel. Daily and annual precipitation 

course. 

 

Optical and electrical phenomena in the atmosphere – 3 credits 

 

Prerequisites: Phys2211 Physics; PhM1203 Physical meteorology; PhCP2218 

Physics of clouds and precipitation. 

Postrequisites: Kli3301 Climatology; AM4302 Aviation Meteorology, 

RSM4305 Regional synoptic meteorology, WFA4307 Weather Forecasts for 

Aviation. 

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

 explain the basic photometric concepts; 

 explain the nature of optical phenomena due to light scattering in the 

atmosphere and caused by refraction of light in the atmosphere; 

 apply knowledge of optical and electrical phenomena in the atmosphere, 

phenomena that arise when light passes through the atmosphere; 

 distinguish the nature of the appearance of various optical and electrical 

phenomena in the atmosphere; 

 explain the nature of the appearance of optical phenomena due to the 

diffraction of light on drops and crystals: crowns, glories; formulate the nature of 

electrical phenomena in the atmosphere. 

Topics covered:  

1. Basic photometric concepts. Optical phenomena caused by the scattering 

of light in the atmosphere: the brightness of the celestial vault, the polarization of 

light scattered by the atmosphere. 

2. The form of the firmament. The color of the sky. Daylight illumination. 

3. Twilight. Dawn and related phenomena. 

4. General information on the visibility in the atmosphere. Vision 

properties that determine the range of visibility. The influence of the atmosphere 

on the visibility of objects. 

5. Meteorological visibility range. Range of visibility at dusk and at night. 

6. Equation of the trajectory of the ray. Astronomical refraction. 

7. Earth refraction. Mirages. 

8. Rainbow. 

https://www.multitran.ru/c/m.exe?t=3004027_1_2&ifp=1&s1=growth%20of%20snow%20particles%20due%20to%20their%20collision%20and%20coalescence%20with%20water%20drops
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9. Halo. 

10. Crowns. Gloria. 

11. Ionization of the atmosphere. The electric field of the troposphere. 

12. The mechanism of formation of electric charges in thunderclouds. The 

electric field and the conditions of lightning in thunderclouds. 

13. Statistical characteristics of thunderstorms. Duration and number of 

thunderstorms. Geographical features of thunderstorm activity. The annual and 

daily course of thunderstorms. 

14. The structure of a thundercloud. Hail growth. 

15. The electric field of the upper layers of the atmosphere. 

 

“APPLIED ASPECTS OF METEOROLOGY” MODULE – 9 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to organize and conduct special meteorological observations; 

 be able to monitor the conditions of the atmosphere in real time, 

including using radar and satellite observations: 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adaptto  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

As a result of studying the module, a student will be able to: 
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 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; to explain the features of the development of 

atmospheric processes and weather conditions; to make weather forecasts of 

different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 
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Physical, economic and social geography of Kazakhstan – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology (EEEA), GH2205 General 

hydrology (EEEA). 

Postrequisites: MBEP3221 Meteorological basis of environment protection, 

PPA3222 Pollution and protection of the atmosphere. 

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; 

 understand, present and analyze economic and geographical information, 

use theoretical knowledge in practice; 

 conduct an economic assessment of natural resources. 

Topics covered:  

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. 
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Meteorological basis of environment protection – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, GH2205 General hydrology, 

ChA2212 Chemistry of the Atmosphere, IG1214 Introduction to Geophysics, 

PhESGK2220 Physical, economic and social geography of Kazakhstan, Agr3306 

Agrometeorology. 

Postrequisites: PPA3222 Pollution and protection of the atmosphere, Kli3301 

Climatology, RSА3303 Remote Sensing of the atmosphere, AM4302 Aviation 

meteorology, RSM4305 Regional synoptic meteorology, SMM4307 Statistical 

methods in meteorology, CK4308 Climate of Kazakhstan, EM3310 Economic 

meteorology, SMWF4311 Special methods of weather forecasts. 

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

 establish and understand the physical and chemical processes taking 

place in the atmosphere and the hydrosphere; 

 own meteorological terminology, nomenclature, codes, agreements and 

units; 

 analyze atmospheric processes and phenomena, establish empirical 

dependencies; 

 collect the necessary hydrometeorological information and analyze it; 

 organize and conduct special meteorological observations; 

 own socially significant ideas about a healthy environment; 

 various types of communications to address environmental and other 

security issues. 

Topics covered:  

1. Introduction. The purpose and objectives of the course. 

2. The state of the modern environment pollution, causes. Interaction 

between man and nature. Atmosphere state global hydrometeorological problems. 

3. Scientific, economic and social issues of environmental protection. 

Meteorology and Environmental Protection in Kazakhstan monitoring. 

4. The composition of the atmosphere, pollutants, sources of origin. 

Statistical characteristics of air pollution. 

5. Classification of pollutants, ecosystems. The effects are very dangerous 

contaminants. 

6. Air pollutant system. Natural anthropogenic pollutants. Industrial waste 

and the development of small-scale production. 

7. Physical and chemical pollution of the atmosphere. Pollutants and health 

effects. 

8. Air pollution. Background monitoring. 

9. Estimation of carbon stocks as a result of biomass losses in forest areas. 

10. Aerosol classification. Physical and distribution of chemical aerosols, 

impact on climate. 

11. The establishment of standards for environmental pollution. 
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12. The nature of the distribution of pollutants is the influence of 

meteorological parameters. Pollution urban atmosphere of radiation and 

temperature effects mode. 

13. Principles for estimating and reporting emissions. 

14. Fogs, photochemical smog. Methods of combating air pollution, 

measuring devices. 

15. Protection of the atmosphere from chemical pollution. 

 

Pollution and protection of the atmosphere – 3 credits 

 

Prerequisites: ESD2108 Ecology and Sustainable Development,SHVA2109 

Safety of human vital activity, PhESGK2220 Physical, economic and social 

geography of Kazakhstan, PhM1203 Physical meteorology, MBEP3221 

Meteorological basis of environment protection, HPhRA3309 Hazardous 

phenomena and risk assessment. 

Postrequisites: Kli3301 Climatology, RSА3303 Remote Sensing of the 

atmosphere, CK4308 Climate of Kazakhstan, FRC4308 Features of the regional 

climate, EM3310 Economic meteorology. 

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

 describe the main approaches to the organization of the system of 

observations of air quality; 

 own theoretical knowledge  of construction of the monitoring network of 

air pollution; 

 own the basic ways of presenting information about air pollution; 

 possess practical skills of calculation of emissions of major pollutants to 

analyze complex situations; 

 demonstrate knowledge of modern methods of assessment and prediction 

of air pollution for the analysis of complex situations; 

 apply the methodology of using modern approaches to air quality 

management based on adverse weather conditions for making decisions; 

 demonstrate knowledge of the basic algorithms for constructing a 

cognitive model of the problem situation related to atmospheric pollution; 

 apply the methodology of generalization and interpretation of the 

acquired knowledge; 

 propose for consideration environmental problems related to air 

pollution, to argue their importance, to make decisions on mitigation. 

Topics covered: 

1. Introduction. General characteristics of air pollution. Pollutants and their 

sources. 

2. The order of the organization of observations of atmospheric pollution. 

Program and types of observations at stationary, route and under-flare posts. 

3. Methods and technical means of monitoring air pollution. 

4. Methods for calculating industrial emissions from fuel combustion. 

Methods for calculating industrial emissions of cinder and carbon monoxide. 
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5. Basic methods for determining the mass emissions of nitrogen oxides. 

6. Methods for calculating industrial emissions of sulfur oxides and 

vanadium oxides. 

7. Control of emissions from motor vehicles. 

8. General patterns of transport and dispersion of impurities in the 

atmosphere. 

9. Calculation of air pollution emissions of a single source. 

10. General concepts about the potential of atmospheric pollution. The initial 

rise of impurity. Ways to determine it. 

11. Scientific bases of rationing of atmospheric pollution. Maximum 

permissible concentrations and emissions, their relationship. 

12. Reglamentation of emissions of harmful substances into the atmosphere 

by industrial enterprises in the zone of their influence. Rules for the determination 

of permissible emissions of harmful substances by industrial enterprises. 

13. General characteristics of models for estimating mesoscale transport of 

pollutants from many sources. 

14. International cooperation in the field of transboundary distribution of 

pollutants in the atmosphere. 

15. Measures to reduce air pollution. Technological and architectural 

planning activities. Organization of sanitary protection zone. 

 

MAJOR  DISCIPLINES (MD) – 33 credits 

 

COMPULSORY COMPONENT (CC) – 6 credits 

 

“CLIMATOLOGY AND AVIATION METEOROLOGY” MODULE –  

6 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to monitor the conditions of the atmosphere in real time, including using 

radar and satellite observations; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 
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 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions; apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adapt to  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information;  
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 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast; 

 use linguistic and linguocultural knowledge competently to solve 

communication problems in the multilingual and multicultural society of the 

Republic of Kazakhstan and in the international arena; to perceive, analyze and 

compile the information; to set goals and choose ways to achieve them. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks; virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

This module will help a student to choose the topic for the project, and with 

formulation of situational issues focused on personal development; priority of tasks 

contributing to the development of thinking; taking into account the views of 

employers. 
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Climatology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, SM2204 Synoptic 

meteorology, MBEP3221 Meteorological basis of environment protection. 

Postrequisites: LTMF4304 Long-term meteorological forecasts, RSM4305 

Regional synoptic meteorology, SMM4307 Statistical methods in meteorology 

CK4308 Climate of Kazakhstan, FRC4308 Features of the regional climate. 

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

 articulate astronomical and geophysical factors of climate formation;  

 describe climate-forming physical processes;  

 analyze the transformation of solar radiation entering the upper 

atmospheric boundary in climate system;  

 explain the influence of general atmospheric circulation on global and 

regional climate formation;  

 assess the role of underlying surface (continents and world ocean) in 

climate formation;  

 assess current climate change and its significance; 

 explain the main climate classifications;   

 recommend climate characteristics for long-term weather forecasts and 

business services. 

Topics covered:  

1. Introduction. Definition of climatology subject and tasks. The concept of 

climate. Climate system. General characteristics of climate system. 

2. Astronomical and geophysical factors of climate formation. 

3. Radiation processes and their role in climate formation. 

4. Thermal balance of underlying surface:  heat losses on evaporation, 

turbulent heat flow, heat exchange with underlying layers of soil and water. 

5. General circulation of atmosphere and ocean, and their climate-forming 

significance. Global pressure and wind field from observational data, average 

pressure field. 

6. Zonal circulation in atmosphere. Quasi-biennial cycle, its nature. 

Cyclonic activity and air circulation around the earth. Climatological fronts. 

7. Atmospheric circulation in tropical zone. Monsoon circulation. Trade 

wind. Inter-tropical convergence zone. 

8. Ocean general circulation and its impact on climate. 

9. Ocean currents, their role in climate formation. 

10. Temperature field and its determining factors. 

11. Precipitation, their geographical distribution. 

12. The influence of thermal regime on climate. Droughts. 

13. Moisture circulation and its impact on climate. 

14. Climate classification according to Koeppen, B.P. Alisov. Classification 

basics and zone boundaries. 

15. Changes and variations in climate. Modern natural climate change. 
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Aviation meteorology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, Phys2211 Physics, SM2204 

Synoptic meteorology, GSM3206 Geoinformation  systems  in  meteorology, 

DM3209 Dynamical meteorology, LPWSM3217 Laboratory practical work on 

synoptic meteorology, PhCP2218 Physics of clouds and precipitation, OEPhA2219 

Optical and electrical phenomenon in atmosphere, MSF3306 Meteorological 

support of flights. 

Postrequisites: WFA4307 Weather Forecasts for Aviation, SMWF4311 

Special methods of weather forecasts, RSM4305 Regional synoptic meteorology. 

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

 understand the basics of aerodynamics; 

 describe the meteorological conditions of flights at different altitudes and 

in different geographic areas. 

 apply the basics of theoretical analysis; 

 apply the system of aviation codes for data transmission; 

 analyze synoptic, satellite and radar information; 

 make weather forecasts of various lead times; 

 assess the impact of meteorological factors on the aircraft; 

 predict hazardous phenomena and processes. 

Topics covered:  

1. Introduction. Fundamentals of aerodynamics. 

2. Fundamentals of flight dynamics. Aircraft flight modes. 

3. Classification of aircraft and civil aviation airfields. 

4. Standard atmosphere. Methods for determining altitude. Separation. 

Airspeed. The effect of temperature on the airspeed readings. 

5. The effect of temperature and air density on flight speed, engine thrust, 

fuel consumption, take-off, flight and landing of aircraft. 

6. The concept of ceilings. The effect of temperature and air pressure at the 

aircraft ceiling. Variability of temperature at high altitudes and its impact on the 

main flight characteristics of aircraft. 

7. The effect of wind on aircraft flight, wind triangle. Effect of wind shear 

on take-off, flight and landing of aircraft. 

8. Causes and types of atmospheric turbulence and its impact on the flight 

of the aircraft. 

9. G-force and bumpiness. Aerosynoptical conditions for bumpiness. 

10. Cloud cover and visibility as the main factors determining the difficulty 

of weather conditions for aviation flights. Meteorological, flight and landing 

visibility. 

11. Weather minimums. Primary weather events that worsen visibility and 

specific of flying in such conditions. 

12. Icing as hazardous aviation weather event. Meteorological and 

aerological conditions of icing. 
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13. Thunderstorms and squalls as hazardous aviation weather events. 

Specific of flights in the proximity of cumulonimbus clouds. 

14. Static electricity on aircraft. Meteorological and synoptic conditions of 

aircraft damage by electric discharges in stratus clouds and in precipitation. 

15. Influence of meteorological conditions on the condition and operation of 

airfields. 

 

ELECTIVE COMPONENT (ЕС) – 27 credits 

 

“WEATHER FORECAST METHODS” MODULE – 9 credits 

 

Professional competences: 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions; apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 
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 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adapt to  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 
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 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

The study of this module will allow a student to apply and improve modern 

methods and technologies in meteorology; implement the posed situational 

questions focused on the development of a professional personality; highlight 

priority tasks contributing to the development of thinking; consider the opinion of 

employers. 

 

Remote sensing of the atmosphere – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, PhCP2218 Physics of clouds 

and precipitation, SM2204 Synoptic meteorology, Aer3215 Aerology, DM3209 

Dynamical meteorology, Agr3306 Agrometeorology. 

Postrequisites: Kli3301 Climatology, RSM4305 Regional synoptic 

meteorology, CK4308 Climate of Kazakhstan, HPhRA3309 Hazardous 

phenomena and risk assessment, FRC4308 Features of the regional climate. 

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

 possess theoretical foundations in the field of remote sensing of the 

Earth-Atmosphere system using meteorological satellites; 

 describe the methods for measuring the parameters of the physical state 

of the underlying surface and atmosphere using satellites; 

 perform high-quality interpretation of satellite information (ENVI) and 

use it in synoptic analysis; 

 possess practical skills, high-quality interpretation of satellite 

information and its use in synoptic analysis 

 monitoring of the occurrence of snow cover by remote sensing data; 

 determine the normalized differential vegetation index by remote sensing 

data; 
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 monitoring the dynamics of vegetation; 

 perform a qualitative interpretation of satellite information and use it in 

agrometeorological forecasts and analysis; 

 monitor the dynamics of water bodies and changes in water level 

according to remote sensing data. 

Topics covered:  

1. Introduction. Remote sensing of the atmosphere is a subject and tasks. 

The main stages of space meteorology development. 

2. Unhindered movement of an artificial satellite of the Earth. The 

trajectory of the satellite. 

3. Obstructive motion of an artificial satellite of the Earth. The equation of 

motion of the satellite in view of the obstacles 

4. Satellite service life. Types of satellites orbits. Determination of 

geographical coordinates of the satellite. 

5. Physical basis of obtaining meteorological data from space. 

6. Theory of radiation. Displacement equation Introduction to remote 

sensing systems. 

7. Meteorological artificial satellite of the Earth. Scientific and industrial 

devices in meteorological satellites. Meteorological space systems. 

8. General characteristics of hydrometeorological satellite data. 

9. Determination of cloudiness from satellite imagery from a 

meteorological point of view. 

10. Using the features of the cloud mesostructure in the atmospheric 

processes analysis. 

11. Local weather conditions assessment using satellite images. 

12. Use of remote sensing data in numerical methods of weather forecasting. 

13. Use of remote sensing data for the provision of aviation meteorology. 

14. Use of satellite images for analysis and weather forecast. 

15. Modern achievements in the remote sensing of the atmosphere. 

 

Long-term meteorological forecasts – 3 credits 

 

Prerequisites: DM3209 Dynamical meteorology, SM2204 Synoptic 

meteorology, Kli3301 Climatology, GSM3206 Geoinformation  systems  in  

meteorology, MP3310 Meteorological Python (MetPy). 

Postrequisites: RSM4305 Regional synoptic meteorology, CK4308 Climate 

of Kazakhstan, SMM4307 Statistical methods in meteorology, FRC4308 Features 

of the regional climate, MDM4311 Modern databases in meteorology. 

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

 describe the scientific basis of long-term meteorological forecasts: the 

variability of meteorological quantities and synoptic processes; 

 know the general issues of classification of atmospheric processes; 

 analyze the processes of general circulation of the atmosphere, leading to 

long-term weather anomalies; 
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 determine the types of atmospheric processes according to the well-

known classifications of G. Wangenheim - A. Geers; A.L. Katz and others; 

 practice known methods of forecasting. 

Topics covered:  

1. The subject and tasks of long-term meteorological forecasts. The 

practical significance of long-term weather forecasts, their effectiveness. History of 

the development of research on the general atmospheric circulation, the main areas 

of research: synoptic, statistical and hydrodynamic methods of forecasting. 

2. The role of Hadley and Ferrel’s research in shaping ideas about the 

general circulation of the atmosphere. The role of international scientific 

cooperation in the development of long-term meteorological forecasts. 

3. Variability of meteorological quantities and synoptic processes. General 

questions of the classification of atmospheric macroprocesses. Two approaches to 

classification: the classification of phenomena and the classification of processes. 

The principle of similarity, quantitative indicators of the similarity of the compared 

fields. 

4. Long waves in the atmosphere, Rossby waves. The speed of 

displacement of long waves. Stationary waves. 

5. Types of circulation of B.L. Dzerdzeevsky. The concept of an 

elementary synoptic process. Classification of atmospheric processes 

G.Ya.Vangengeym - A.A. Girs. The main forms of circulation W, C, E, their brief 

description. 

6. Forms of atmospheric circulation of Kac, their characteristics. The 

geographical location of the main high-altitude ridges and hollows. Features of the 

distribution of air temperature and precipitation. 

7. Atmospheric circulation indices: the Rossby index, a characteristic of 

processes with high and low values of the Rossby index, the main cycle of the 

index. 

8. The circulation index E.N. Blinovoy and his annual progress. Index 

Vitelsa, its characteristics. 

9. The index of the general circulation of AL Kats. Features of the 

macrosynoptic processes of the northern hemisphere, described by quantitative 

indices. 

10. The main provisions used in long-term weather forecasting. The 

concepts of the centers of action of the atmosphere, the elementary synoptic 

process, the natural synoptic period, the natural synoptic region, the natural 

synoptic season. Defining the boundaries of the elementary synoptic process, the 

natural synoptic period, the natural synoptic region, the natural synoptic season. 

11. Methods of seasonal weather forecasts. The difference of weather 

seasons from climatic and heralds and the boundaries of natural weather seasons. 

12. Calculation according to the precursor of the expected H500, T and R 

fields in the new season. Calculating the start date of a new n.w. season and its 

duration. Refine seasonal weather forecasts. 
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13. Methods of monthly forecasts. Schematic diagram of the weather 

forecast for the month. Selection of analogues for various parameters of the 

troposphere, stratosphere and the state of the underlying surface. 

14. Rhythm of atmospheric processes. Reverse synoptic processes. Choosing 

the best analogue and making a forecast. Update monthly weather forecasts. 

15. Methods of forecasting for average terms. Synoptic-statistical methods 

of decade and pentad forecasts. The use of hydrodynamic forecasts of the general 

circulation of the atmosphere. 

 

Regional synoptic meteorology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, PhCP2218 Physics of clouds 

and precipitation,SM2204 Synoptic meteorology, GSM3206 Geoinformation 

systems in meteorology, HPhRA3309 Hazardous phenomena and risk assessment.  

Postrequisites: AM4302 Aviation meteorology, SMWF4311 Special methods 

of weather forecasts, WFA4307 Weather Forecasts for Aviation.    

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

 analyze aerosynoptic material for weather forecasting; 

 explain the general laws governing the development of atmospheric 

processes; 

 prepare storm warnings about the occurrence of dangerous weather 

phenomena in advance; 

 understand the features of the formation of regional synoptic processes 

and local weather; 

 recognize the signs of the beginning of a typical synoptic process and the 

most likely direction of its further development; 

 forecast the expected weather changes in different regions of 

Kazakhstan. 

Topics covered:  

1. The subject and tasks of the regional weather forecasters. Features of the 

physico-geographical location and nature of the underlying surface of Kazakhstan 

and their influence on the development of atmospheric processes. 

2. Basic structural features of the General Circulation of the Atmosphere. 

Principles of typification of atmospheric processes. General characteristics of types 

of macroprocesses over Kazakhstan and Central Asia. 

3. Northwestern cold invasion. The type definition, its general 

characteristics and the main options. 

4. Northern cold invasion, its variants and peculiarities of the course in the 

southeast of Kazakhstan. 

5. South Caspian cyclone. Conditions for its regeneration. 

6. Murgab cyclone. Variants of its development. 

7. Upper-Amu Darya cyclone. Type definition is a general characteristic. 

(Study of the features of the course of the synoptic process). 

8. Wide take-out of warm air. 
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9. Western invasion. His varieties. Features of the course in Kazakhstan. 

10. Wave activity. The type definition and its variants. 

11. The south-western and southeastern peripheries of the anticyclone. The 

stages of their development. 

12. Summer thermal depression. The stages of its development. 

13. A motionless cyclone. Varieties of its formation. 

14. Methods of forecasting dangerous phenomena in Kazakhstan. 

15. Methods of forecasting dangerous phenomena in Kazakhstan. 

 

“AGROMETEOROLOGY AND CLIMATIC CONDITIONS OF 

KAZAKHSTAN” MODULE – 9 credits 

 

Professional competences: 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions; apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adapt to  technologies change in professional activity; 
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 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations;  

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 
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Agrometeorology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology; MMM1213 Methods of 

meteorological measurements. 

Postrequisites: HPhRA3309 Hazardous phenomena and risk assessment; 

SMWF4311 Special methods of a weather forecast. 

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

 reproduce the theoretical foundations of agrometeorology: laws, 

concepts and means of research; 

 operate with the calculation methods of the main agrometeorological 

indicators; 

 аpply the acquired knowledge in the analysis of agrometeorological 

conditions for the growth of agricultural crops; 

 describe the regularities in the formation of meteorological and climatic 

conditions of agricultural production in space and time; 

 сalculate the various agroclimatic indicators; 

 develop the agrometeorological forecasts and analyze the 

agrometeorological conditions of a particular period; 

 organize and conduct field work and make decisions in different weather 

conditions to increase the productivity of agricultural production; 

 apply methods of protecting agricultural crops from extreme weather 

events. 

Topics covered:  

1. Subject, aims and scope of Agricultural meteorology. 

2. Basic laws and methods of agro-meteorological researches. 

3. Agrometeorological services. 

4. Solar radiation. Photosynthetically active radiation. 

5. Soil temperature regimes. The thermophysical characteristics of the soil. 

6. Air temperature regimes. The need of plants in heat. 

7. Evaporation and transpiration. 

8. The importance of precipitation (solid and liquid) for agriculture. 

9. Soil moisture.Agrohydrological properties of soils. 

10. Methods for assessing agroclimatic resources (thermal, light and 

humidification resources). 

11. The unfavorable meteorological conditions for agriculture. Droughts, dry 

winds. 

12. Frosts. Types and conditions of their forming. 

13. Dangerous hydrometeorological events during the cold season and 

methods to responses to them. Winter hardiness and frost resistance of plants. 

14. Methods for determining vegetation cover parameters bysatellite 

information.Spectral characteristics of plants. 

15. Scientific and methodological basis of compiling of agrometeorological 

parameter estimates and forecasts. 
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Statistical methods in meteorology – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, MMM1213 Methods of 

meteorological measurements, SM2204 Synoptic meteorology, GSM3206 

Geoinformation  systems  in  meteorology, HPhRA3309 Hazardous phenomena 

and risk assessment. 

Postrequisites: LTMF4304 Long-term meteorological forecasts, RSM4305 

Regional synoptic meteorology, CK4308 Climate of Kazakhstan, FRC4308 

Features of the regional climate, MDM4311 Modern databases in meteorology. 

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

 use basic concepts and laws of statistics; specificity of meteorological 

observation; 

 create databases and use Internet resources; 

 analyze series of meteorological information; use the studied methods of 

applied statistical analysis in specific problems solving; assess the measurement 

reliability of meteorological quantities, their interrelations in time and space; 

 possess the basic methods, ways and means of obtaining, storing, 

processing weather information; have computer skills as a means of information 

management; 

 use methods of statistical processing and analysis of 

hydrometeorological observations using software; own standard packages of 

applied statistical programs. 

Topics covered:  

1.  Introduction. Specificity of statistical laws and methods. Mass events 

classification. The concept of a random event and its probability. 

2.  Definition of probability. Calculation of probability. The formula of total 

probability. 

3.  Bayes’ formula. Bernoulli scheme.Probability distribution. Random 

variables.Distribution function of a random variable.  

4.  Distribution function properties. Random values distribution law and its 

general properties. 

5.  Types of empirical samples. Frequency distribution.Technique of 

variational series constructing. 

6.  Mean values. Methods for mean values and variation indicators 

calculating. 

7.  Median values and their calculation methods. 

8.  Binomial distribution. Poisson distribution. Moivre-Laplace theorem. 

Parameters of discrete distributions. 

9.  Normal distribution. Parameters of normal distribution. Basic properties 

of normal distribution. 

10.  General aggregation and sample. Point estimates. Statistical errors. 

Interval estimates.  

11.  Statistical hypotheses and their verification. Parametric test. 

https://www.multitran.ru/c/m.exe?t=6075583_1_2&s1=%F1%F2%F0%F3%EA%F2%F3%F0%ED%E0%FF%20%F1%F0%E5%E4%ED%FF%FF
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12.  Checking the mean difference using rank methods. Dispersion analysis.  

13.  Frequency distribution of two random variables. Regression. Linear 

correlation. Nonlinear correlation.  

14.  Correlation of a numerical random variable. Dependence between 

qualitative variables. 

15.  Three-dimensional regression. Linear multiple correlation. Discriminant 

function.  

 

Climate of Kazakhstan – 3 credits 

 

Prerequisites: PhESGK2220 Physical, economic and social geography of 

Kazakhstan, Kli3301 Climatology. 

Postrequisites: EM3310 Economic Meteorology, SMWF4311 Special 

methods of weather forecasts. 

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

 describe the orography of the territory; 

 understand the peculiarities of the circulation of the atmosphere; 

 describe the causes of climate change; 

 map the main climatic characteristics; 

 analyze the main climatic characteristics over the territory of 

Kazakhstan; 

 describe climate-forming factors; 

 interpret international programs on global climate change; 

 use climate information to provide recommendations to interested 

organizations and the public. 

Topics covered:  

1. Introduction. Purpose and objectives of the discipline. 

2. General characteristics of the climate. 

3. The concept of "climate", the classification of climate. 

4. Physico-geographical characteristics of the territory. 

5. Radiation features of the climate. 

6. Distribution of air temperature in Kazakhstan. 

7. Climate Circulation Factors. 

8. Distribution of air pressure through the territory. 

9. Distribution of wind. 

10. Distribution of air humidity. 

11. Clouds and precipitation. 

12. Distribution of fogs in the territory of the Republic of Kazakhstan. 

13. Distribution of thunderstorms in the territory of the Republic of 

Kazakhstan. 

14. Distribution of atmospheric precipitation over the territory. 

15. Current climate of Kazakhstan. 
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“METEOROLOGICAL SUPPORT OF FLIGHTS” MODULE – 9 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to organize and conduct special meteorological observations; 

 to monitor the conditions of the atmosphere in real time, including using 

radar and satellite observations; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions; apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adapt to  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 
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 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks; virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 
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 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

The study of this module will allow a student to apply and improve modern 

methods and technologies in meteorology; implement the posed situational 

questions focused on the development of a professional personality; highlight 

priority tasks contributing to the development of thinking; consider the opinion of 

employers. 

 

Meteorological support of flights – 3 credits 

 

Prerequisites: FM 2303 Physical meteorology, MMM1213 Methods of 

meteorological measurements, PhCP2218 Physics of clouds and precipitation, 

OEPhA2219 Optical and electrical phenomenon in atmosphere, SM 2204 Synoptic 

meteorology, LPWSM3217 Laboratory practical work on synoptic meteorology, 

Aer3215 Aerology. 

Postrequisites: Kli3301 Climatology, RSА3303 Remote Sensing of the 

atmosphere, AM4302 Aviation meteorology, RSM4305 Regional synoptic 

meteorology, WFA4307 Weather Forecasts for Aviation, FRC4308 Features of the 

regional climate. 

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

 analyze the synoptic situation; 

 assess the possibility of adverse weather conditions and aviation hazards; 

 apply the practical skills necessary for aviation weather services; 

 analyze the meteorological conditions of flights at different altitudes and 

in different geographic areas; 

 forecast the development of the synoptic process for the purposes of 

aviation weather services; 

 apply the results of computational methods in compiling aviation 

weather forecasts. 

Topics covered:  

1. Classification and organization of civil aviation flights. 

2. Organization of work of aviation meteorological units. 

3. Organization of observations at Aviation Weather Surveillance Systems. 

4. Weather information used for aviation weather services. 

5. Collection and dissemination of weather information. 

6. Aeronautical meteorological codes used for the exchange of weather 

information (METAR, SPECI). 

7. TAF aviation code and its use in the exchange of weather information in 

civil aviation. 

8. Types of aviation weather forecasts, requirements for them, and the 

terminology of aviation weather forecasts. 
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9. General provisions for aviation weather services. Basic requirements for 

aviation weather services. 

10. The procedure for aviation weather services for flights on different 

routes. 

11. Specifics of aviation weather services in different geographical areas and 

at different altitudes. 

12. The essence and principles of a comprehensive analysis of atmospheric 

processes in aviation weather services. 

13. Consideration of aeronautical climate features of the airport area for 

aviation weather services. 

14. Flight documentation used for aviation weather services. 

15. Automation of aviation weather services. 

 

Weather Forecasts for Aviation – 3 credits 

 

Prerequisites: FM 2303 Physical meteorology, MMM1213 Methods of 

meteorological measurements, PhCP2218 Physics of clouds and precipitation, 

OEPhA2219 Optical and electrical phenomenon in atmosphere, SM 2204 Synoptic 

meteorology, LPWSM3217 Laboratory practical work on synoptic meteorology, 

Aer3215 Aerology, AM4302 Aviation meteorology, MSF3306 Meteorological 

support of flights. 

Postrequisites: Kli3301 Climatology, RSА3303 Remote Sensing of the 

atmosphere, RSM4305 Regional synoptic meteorology, FRC4308 Features of the 

regional climate, SMWF4311 Special methods of weather forecasts. 

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

 understand the basics of aerodynamics; 

 describe the meteorological conditions of flights at different altitudes and 

in different geographic areas; 

 apply the basics of theoretical analysis; 

 apply the system of aviation codes for data transmission; 

 analyze synoptic, satellite and radar information; 

 make weather forecasts of various lead times; 

 assess the impact of meteorological factors on the aircraft; 

 predict hazardous phenomena and processes. 

Topics covered:  

1. The types of aviation forecasts and their significance. Terminology used 

in operational forecasts 

2. Specifics of wind forecasting in the lower atmosphere for aviation 

weather services 

3. The physics of forecasting the wind in the free atmosphere 

4. Forecast jet streams and maximum wind 

5. Wind shear in the lower atmosphere and their estimation using 

computational methods 

6. Basic principles of forecasting of low cloud cover and fog 
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7. Methods for forecasting low cloud cover 

8. Aircraft condensation traces and the analysis of the height of their 

formation 

9. Forecast of advective and radiation fog 

10. Forecast of frontal and frost fog at the airport 

11. Physical principles of convection forecasting. Methods of forecasting 

thunderstorms and hail 

12. Basic principles of icing forecasting. Forecast of icing by using the 

qualitative characteristics 

13. Objective methods of icing forecasting. The forecast of glaze ice 

14. The forecast of turbulence in the lower atmosphere 

15. Physical and statistical methods of forecasting turbulence 

 

Features of the regional climate – 3 credits 

 

Prerequisites: PhESGK2220 Physical, economic and social geography of 

Kazakhstan, Kli3301 Climatology, PhCP2218 Physics of clouds and precipitation, 

Aer3215 Aerology, RSА3303 Remote Sensing of the atmosphere, PPA3222 

Pollution and protection of the atmosphere. 

Postrequisites: EM3310 Economic Meteorology, SMWF4311 Special 

methods of weather forecasts, RSM4305 Regional synoptic meteorology. 

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

 apply the basics of theoretical analysis to identify features of regional 

climate; 

 assess the regime of basic meteorological parameters over the territory of 

the republic; 

 compile weather forecasts of various lead times, taking into account 

regional climate features; 

 predict hazardous phenomena and processes over the local territory of 

Kazakhstan; 

 describe the climatic zones of Central Asia; 

 describe the climatic features of the regions of Kazakhstan; 

  analyze the temporal and spatial dynamics of climate change of a 

particular region. 

Topics covered:  

1. Astronomical and geophysical factors of regional climate formation. 

2. The concept of "regional climate", the climatic zones of Central Asia. 

3. The modern climate of Central Asia. Main characteristics. 

4. Complex characteristics of the territory of Kazakhstan. 

5. Trends in climate change in Central Asia. 

6. Observed climate change in Kazakhstan. 

7. Features of the general circulation of the atmosphere, forming a regional 

climate. 
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8. Inflow of radiant energy of the Sun and its influence on features of a 

regional climate. 

9. Spatio-temporal distribution of temperature and air pressure over the 

territory of Central Asia. 

10. Features of the wind regime on the territory of the region for servicing 

small aircrafts. 

11. Fields of clouds and air humidity in the region of Central Asia. 

12. Spatio-temporal distribution of precipitation in Central Asia. 

13. Spatio-temporal distribution of meteorological phenomena hazardous to 

aviation. 

14. The impact of regional climate changes on the water resources of 

Kazakhstan and Central Asia. 

15. Impact of air pollution on regional climate. 

 

“HAZARDS AND RISKS IN METEOROLOGY” MODULE – 9 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to organize and conduct special meteorological observations; 

 to monitor the conditions of the atmosphere in real time, including using 

radar and satellite observations; 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 
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 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions; apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adapt to  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 
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protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; 

 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks;virtual laboratory work, 

examination by testing, training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

The study of this module will allow a student to apply and improve modern 

methods and technologies in meteorology; implement the posed situational 

questions focused on the development of a professional personality; highlight 

priority tasks contributing to the development of thinking; consider the opinion of 

employers. 

 

Hazardous phenomena and risk assessment – 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, SM2204 Synoptic 

meteorology, MMM1213 Methods of meteorological measurements, PhCP2218 

Physics of clouds and precipitation, OEPhA2219 Optical and electrical 

phenomenon in atmosphere, PhESGK2220 Physical, economic and social 

geography of Kazakhstan, MBEP3221 Meteorological basis of environment 

protection. 

Postrequisites: PPA3222 Pollution and protection of the atmosphere, EM3310 

Economic meteorology, RSM4305 Regional synoptic meteorology, FRC4308 

Features of the regional climate, CK4308 Climate of Kazakhstan, MDM4311 

Modern databases in meteorology. 



125 

 

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

 identify the characteristics of hazardous weather events and types of 

their impact on environment; 

 describe approaches to information systematization  on extreme values 

and rare phenomena in hydrometeorology; 

 know the conceptual basis of risk assessment; 

 describe classification characteristics and hazard criteria (risk); 

 evaluate the characteristics of abnormally dangerous weather 

phenomena, as a result of which a threat to people's lives may arise or be created, 

material values or anthropogenic activity objects can be destroyed; 

 assess the population vulnerability to dangerous weather events and 

determine the risk degree; 

 apply methods to assess damage to people and environment; 

 practice the study of hazardous weather phenomena; 

 acquire practical skills in determining the parameters of characteristics 

probability distribution of extreme weather values.  

Topics covered:  

1. Classification and implementation of hazardous weather phenomena. 

2. Genesis and physical conditions of dangerous weather 

phenomenaoccurrence. 

3. Atmospheric circulation as the main factor of hazardous weather 

phenomena. 

4. Research of chronological series of dangerous weather phenomena. 

5. The concept of critical loads. 

6. Classification of hazards and risks by sources of their occurrence and 

affected objects. 

7. Criteria for determining the factors of hazardous phenomena impact on 

the environment. 

8. Qualitative risk assessment methods. 

9. Quantitative risk assessment methods. 

10. Characteristics of emergency situations in atmosphere 

11. Assessment procedure of impact and risk analysis for the region. 

12. Stages of risk analysis for public health. 

13. Determination of toxicity characteristics for non-carcinogenic effects. 

14. Determination of toxicity characteristics for carcinogenic effects. 

15. Economic assessment of damage from environmental pollution. 

 

Economic meteorology – 3 credits 

 

Prerequisites: LA1207 Linear algebra; PhM1203 Physical meteorology; 

MBEP3221 Meteorological basis of environmental protection; HPhRA3309 

Hazardous phenomena and risk assessment. 
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Postrequisites: AM4302 Aviation meteorology; LTMF4304 Long-term 

meteorological forecasts; SC4308 Climate of Kazakhstan, FRC4308 Features of 

the regional climate. 

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

 аpply the theoretical and methodological foundations for the optimal use 

of meteorological information in economic activities and methods for assessing the 

economic usefulness of meteorological forecasts; 

 give a qualitative assessment of the facts, phenomena and processes 

occurring in the natural environment, the possible risks and damages in the event 

of unfavorable conditions; 

 conduct numerical assessments of the success and economic usefulness 

of meteorological forecasts; 

 compile a general and specialized weather forecast; to calculate the 

accuracy criteria for forecasts; calculate the economic usefulness of meteorological 

forecasts; 

 apply knowledge of modern principles of specialized meteorological 

support to consumers, especially the practical implementation of meteorological 

information in various sectors of the economy. 

Topics covered:  

1.  Subject, method and objectives of the course; definition of the economy, 

the special role of meteorological services. 

2.  The role of meteorological service, the role of scientific and technical 

progress in the development of meteorological services in the economic sectors. 

3.  Feasibility of meteorological forecasts, types of forecasts: standard, 

methodical, categorical, probabilistic. 

4.  Random, climatological and inertial forecasts. Estimating the accuracy 

of alternative weather forecasts. 

5.  Meteorological service as a commodity in a market economy; goods are 

public and for individual use. 

6.  Different types of meteorological information - different types of goods. 

7.  Categories of forecast quality: informative, useful, economic usefulness; 

economic effect and economic efficiency. 

8.  Categories of costs. 

9.  The method of the resulted expenses, base and new variants of the 

decision. 

10.  Utility function - wins and losses function: discrete. 

11.  The analytical form of its representation. Meteorological wins and 

losses. 

12.  The Bayesian method; Estimation of the economic effect using the 

matrix of joint and conditional probabilities. 

13. Minimax and maximized approaches. 

14.  Economic effect of the use of meteorological forecasts in aviation, 

agricultural production. 
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15.  Economic effect of the use of meteorological forecasts in energy and 

transport. 

 

Special methods of weather forecasts– 3 credits 

 

Prerequisites: PhM1203 Physical meteorology, SM2204 Synoptic 

meteorology, Kli3301 Climatology. 

Postrequisites: RSM4305 Regional synoptic meteorology. 

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

 describe the main patterns of atmospheric processes development; 

 perform analysis of atmospheric processes and phenomena; 

 establish empirical dependencies and patterns; 

 reproduce methods for compiling weather forecasts of different lead 

times; 

 own the basics of theoretical analysis and forecasting of dangerous 

phenomena and processes; 

 list the methods of forecasting the phenomena used in the forecast 

centers of Kazakhstan; 

 analyze and evaluate the development of atmospheric processes and 

weather conditions; 

 use forecasting methods for various meteorological applications in 

specific conditions; 

 analyze the synoptic situation, suggest the direction of its future 

development. 

Topics covered:  

1. General characteristics of the forecasts, their significance. Ultra-short-

term weather forecasts. Terminology used in specialized weather forecasts. 

Evaluation of the forecasts success. 

2. Air humidity forecast in the surface layer. 

3. Frost forecast. 

4. Snowstorm and dust storm forecast. 

5. Wind forecast in the boundary layer and at the height of the circle. 

6. Wind forecast at altitudes. Jet stream forecast. 

7. Squall forecast. 

8. Convective phenomena forecast. 

9. Methods of thunderstorms and hail forecasting. 

10. Glazed frost and white frost forecast. 

11. Factors determining the formation of low clouds and its forecast. 

12. Stratus clouds of middle and upper layers diagnosis and forecast. 

13. Fog forecast. 

14. Factors determining the formation of fog and visibility impairment. 

15. Visibility forecast. 
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“DATABASES AND PROGRAMMING IN METEOROLOGY” MODULE – 

9 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to organize and conduct special meteorological observations; 

 to monitor the conditions of the atmosphere in real time, including using 

radar and satellite observations; 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions; apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 

 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adapt to  technologies change in professional activity; 
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 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast. 

Methods for assessing progress:  

 oral interrogation: interview, colloquium; 

 written works: test, final test, essay, abstract, laboratory work, 

examination, Midterm Exam; 

 control with the help of technical means and information systems: 

computer testing programs, complex situational tasks; virtual laboratory work, 

training tasks on specialized programs; 

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

playing) game, debate, discussion, method of projects, method of incident, method 

of successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

The study of the module "Databases and Programming in Meteorology" will 

allow a student to apply modern methods of processing meteorological 

information, as well as to write application programs based on arrays of urgent 

meteorological data. The obtained competencies will allow a student to solve a set 
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of situational and applied tasks, taking into account the wishes of the customer 

(employer). 

 

Fundamentals of Programming in Meteorology – 3 credits 

 

Prerequisites: ICT1105 Information and Communication Technologies, 

LA1207 Linear algebra. 

Postrequisites: MP3310 Meteorological Python (MetPy), MDM4311 Modern 

databases in meteorology. 

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

 demonstrate acquired knowledge (principles of programming: 

expressions, functions, loops, conditionals, and data types; algorithm, recursion, 

I/O, modules, etc.) and it’s understanding;  

 demonstrate an understanding of the overall structure of the study field 

and the relations between its elements (expression, function, program code, 

conditionals, loops, etc.); 

 demonstrate a solid understanding of writing programs in a functional, 

imperative, OOP and procedure styles; 

 classify and identify characteristics of programming paradigm;  

 discuss choice of programming paradigm and application software;  

 include new knowledge in the context of basic knowledge, interpret its 

contents; 

 analyse educational situation and offer direction to solve it;  

 use methods (research, calculation, analysis, etc.) inherent to the field of 

study (Python programming language) individually or in a group teaching and 

research activities; 

 reveal the similarities and differences of programming paradigm 

(imperative, functional, declarative, object-oriented, procedural, logic, symbolic); 

 synthesize, interpret and evaluate the learning outcomes of discipline, 

modules, midterm exam content (expression, function, program code, conditionals, 

loops, etc.); 

 define criteria and requirements to program code. 

Topics covered: 

1. Introduction to programming. Introduction to Python. 

2. Functions. 

3. Data and Expressions. 

4. Loops and conditionals. 

5. Debugging. Testing and Exceptions. 

6. Strings. 

7. Algorithmic Thinking. Style. 

8. 1D Lists and Tuples. 

9. Graphics. 

10. 2D Lists. 

11. Animation Part 1: Event-Based Animation. 



131 

 

12. Animation Part 2: Time-Based Animations. 

13. Sets. Dictionaries. 

14. Efficiency. Object-Oriented Programming (OOP).  

15. File I/O. Modules. 

 

Meteorological Python (MetPy) – 3 credits 

 

Prerequisites: ICT1105 Information and Communication Technologies, 

LA1207 Linear algebra, FPM3309 Fundamentals of programming in meteorology 

Postrequisites: MDM4311 Modern databases in meteorology, SMWF4311 

Special methods of weather forecasts, CK4308 Climate of Kazakhstan, SMM4307 

Statistical methods in meteorology. 

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

 demonstrate acquired knowledge (visualization of meteorological data) 

and it’s understanding;  

 demonstrate an understanding of the overall structure of the study field 

and the relations between its elements (expression, function, program code, 

conditionals, loops, etc.); 

 demonstrate a solid understanding of writing programs in a functional, 

imperative, OOP and procedure styles; 

 classify and identify characteristics of meteorological data;  

 discuss choice of programming paradigm and application software;  

 include new knowledge in the context of basic knowledge, interpret its 

contents; 

 analyse educational situation and offer direction to solve it;  

 use methods (research, calculation, analysis, etc.) inherent to the field of 

study (Python programming language for visualization of meteorological data) 

individually or in a group teaching and research activities; 

 reveal the similarities and differences of tools for visualization of 

meteorological data; 

 synthesize, interpret and evaluate the learning outcomes of discipline, 

modules, midterm exam content (visualization of meteorological data); 

 define criteria and requirements to program code. 

Topics covered: 

1. Introduction to MetPy. 

2. Units in MetPy. 

3. Python Resources. 

4. Making a Basic Map with Cartopy. 

5. Contouring a Field on a Map. 

6. Interactive Dewpoint Calculator. 

7. 2017 Total Solar Eclipse. 

8. Harvey and Irma. 

9. Plotting GOES-16 Data with Widgets. 

10. Citing MetPy. 
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11. Temperature Units. 

12. Adding a logo and timestamp. 

13. Upper air data with Siphon. 

14. Making a Basic Skew-T. 

15. Resampling Wind Barbs. 

 

Modern databases in meteorology – 3 credits 

 

Prerequisites: ICT1105 Information and Communication Technologies, 

HPhRA3309 Hazardous phenomena and risk assessment, FPM3309 Fundamentals 

of programming in meteorology, MP4310 Meteorological Python (MetPy). 

Postrequisites: SMWF4311 Special methods of weather forecasts, WFA4307 

Weather Forecasts for Aviation, SMM4307 Statistical methods in meteorology, 

LTMF4304 Long-term meteorological forecasts, RSM4305 Regional synoptic 

meteorology. 

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

 form databases of meteorological data from meteorological observations 

to climate calculations; 

 сlassify databases into grid, point; 

 collect climatic characteristics of the study area over the past decades; 

 classify databases by type; 

 describe the synoptic situation, the climatic features of the study area. 

Topics covered:  

1. Climatic system. 

2. Climatic observations, stations and network. 

3. Data rescue and archives. 

4. The Scientific Importance of Climate Data Rescue. 

5. Station documentation and metadata. 

6. Meteorological data quality assessment. 

7. Weather storage formats. 

8. Database construction. 

9. Database software tools. 

10. World ozone and ultraviolet radiation data centre. 

11. The world radiation data centre. 

12. The world data centre for greenhouse gases. 

13. The world data centre for aerosols. 

14. World data centre for precipitation chemistry. 

15. World data center for remote sensing of the atmosphere. 
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ADDITIONAL TYPES OF TRAINING (ATT) – 24 credits 

 

COMPULSORY COMPONENT (CC) – 24 credits 

 

Physical Training Module – 8 credits 

 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model; 

 work in a team, communicate effectively with colleagues; take 

responsibility for the work of team members, the result of the tasks; be responsible 

for their own decisions and be ready to present a logical rationale for these 

decisions. 

Methods for assessing progress:  

 oral survey: interview, certification. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Physical Training – 8 credits 

 

Prerequisites: The level of physical fitness corresponding to school program. 

Postrequisites: Club forms of sports activities. 

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

 explain the theoretical, methodological, hygienic and organizational 

foundations of physical culture and sports; 

 develop a holistic personality, harmonize its spiritual and physical 

strength; 

 step up the readiness to fully realize their strength in a healthy and 

productive lifestyle, professional activity in self-construction of the necessary 

socio-cultural comfortable environment; 

 develop in unity with the culture of society, achieve harmony of 

knowledge and creative action, feelings and communication; 

 resolve contradictions between nature and production, work and rest, 

physical and spiritual; 

 achieve such harmony, providing social stability, productive 

involvement in life and work, creating mental comfort; 

 form certain values that can meet the needs of the student, showing the 

unity of the physical, mental and social development of the individual. 
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Sports sections: basketball, volleyball, table tennis, football, futsal, badminton, 

boxing, wrestling, kazahsha kures, judo, sambo, karate-do, taekwando, athletics, 

chess, mountaineering, fencing, tennis, swimming, kickboxing, darts, qi gong, 

water polo, rugby, togyz kumalak, "Health" group. 

 
Professional practice module – 16 credits 

 

Professional competences: 

 to formulate the main aspects of the hydro-meteorological terminology, 

nomenclature, codes, regulatory documents and units; 

 to explain the nature of the basic physical processes occurring in the 

atmosphere, in their close interaction with the earth's surface and near-earth space; 

 to organize a rational meteorological observation network; monitor the 

quality of the network of meteorological stations and posts; 

 to collect necessary hydrometeorological information and be able to  

analyze it; knowledge of methods of presenting meteorological information; 

 to organize and conduct special meteorological observations; 

 to monitor the conditions of the atmosphere in real time, including using 

radar and satellite observations; 

 to use theoretical and methodical bases of modern and promising 

methods of atmospheric sounding; 

 to process and analyze meteorological, aerological and satellite 

information; 

 to describe the significance of meteorological and hydrological 

conditions for different aspects of human activity; 

 to formulate the physical processes of cloud formation and precipitation, 

use their classification; 

 to explain the nature of various optical and electrical phenomena in the 

atmosphere; 

 to analyze the fields of meteorological values, current trends in air 

temperature and precipitation; 

 to assess the impact of meteorological factors on the environment and 

the ability to develop recommendations for their accounting for the protection of 

the air basin; 

 to carry out the processing and analysis of weather charts, maps of baric 

topography, upper air charts, as the basis of synoptic analysis; 

 to analyze the main characteristics of meteorological fields of  synoptic 

scale and the main synoptic objects; 

 to analyze and evaluate the development of atmospheric processes and 

weather conditions; apply modern methods and technical means in the preparation 

of weather forecasts; 

 to prepare weather forecasts of different lead times; 
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 to estimate hydrometeorological phenomena hazardous for various 

branches of economic activity, explain the reasons of their occurrence and to make 

a forecast; 

 to work with general and mesoscale circulation models and interpret 

their results for weather forecasts; 

 to use information and communication technologies in professional 

activities; 

 to use modern databases and methods of information extraction; be able 

to adapt to  technologies change in professional activity; 

 to acquire and use new knowledge and skills independently; participate 

in scientific discussions, write scientific articles. 

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

 explain the basic laws of the functioning and development of nature and 

society, to be able to adequately navigate in various socio-economic, political and 

emergency situations; to freely interpret and creatively use scientific, historical and 

philosophical knowledge to generalize the success factors of the Kazakhstan 

development model; 

 explain and interpret the nature of the main physical processes taking 

place in the atmosphere, in their close interaction with the earth's surface and near-

earth space; output products of general circulation and mesocirculation models; 

 describe the main aspects of hydrometeorological terminology, codes 

and regulations; to use information and communication technologies in 

professional activities; 

 establish a rational meteorological observation network; to examine the 

quality of the meteorological stations and posts network; to collect necessary 

hydrometeorological information and perform its analysis; to organize special 

meteorological observations; to apply in practice different ways of presenting 

meteorological information; 

 apply in practice the theoretical and methodological foundations of 

modern and promising methods of sounding the atmosphere; use modern databases 

and methods of information retrieval; to analyze and evaluate meteorological, 

aerological, radiometeorological and satellite information for weather forecasts; 

 work with models of general and  mesoscale circulation and interpret 

their results for weather forecasts; 

 analyze the main characteristics of meteorological fields of synoptic 

scale and the main synoptic objects; to carry out the processing and analysis of 

weather maps, baric topography maps, aerological diagrams as the basis for 

synoptic analysis; 

 assess the meteorological factors affecting the environment and to apply 

in practice the developed recommendations for their accounting for the air basin 

protection; to organize monitoring of the atmosphere in real time, including the use 

of radar and satellite observations; 
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 explain the features of the development of atmospheric processes and 

weather conditions; to make weather forecasts of different lead times; 

 formulate the physical processes of cloud formation and precipitation 

and systematize them according to the morphological and genetic features of 

formation; to explain the nature of the occurrence of various optical and electrical 

phenomena in the atmosphere; 

 evaluate hydrometeorological phenomena that are hazardous for 

different branches of economic activity, to explain the reasons for their occurrence 

and to make a forecast; 

 use linguistic and linguocultural knowledge competently to solve 

communication problems in the multilingual and multicultural society of the 

Republic of Kazakhstan and in the international arena; to perceive, analyze and 

compile the information; to set goals and choose ways to achieve them. 

Methods for assessing progress:  

 oral interrogation: interview, report defence; 

 written works: a final report; 

 innovative assessment tools: discussion, method of projects, method of 

successive situations, etc. 

Evaluation Policy: 

 criterion assessment is used to determine the degree of competencies 

formation; 

 summative assessment is applied to indicators of the quality of 

fullfilment of the discipline’s curriculum. 

 

Educational practice – 6 credits 

 

Prerequisites: PhM1203 Physical Meteorology, MMM1213 Meteorological 

Measurement Methods, LPWM1216 Laboratory practical work on Meteorology.  

Postrequisites: Core and major disciplines.  

As a result of the educational practice the student will be able to:  

 consolidate the theoretical knowledge in the disciplines "Physical 

meteorology", "Methods of meteorological measurements", “Laboratory practical 

work on meteorology";  

 conduct meteorological observations and carry out the processing of 

meteorological values;  

 acquire skills in working with basic meteorological instruments;  

 work with stationary methods for the production of meteorological 

observations; 

 work with the book of weather observer KN-1, as well as analyze the 

evaluation of the results of calculations; 

 evaluate the significance of the obtained results of the production 

practice in their own professional development; 

 perceive criticism and criticize; 
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 work in a team. 

After completing the practice, students defend their final report. 

 

Professional practices – 7 credits 

 

Prerequisites: Basic and major disciplines, educational practice. 

Postrequisites: Basic and major disciplines, pre-diploma practice. 

As a result of practical training, a student will be able to: 

 consolidate theoretical knowledge in practice; acquire practical skills in 

the production, processing, monitoring and analysis of meteorological, 

actinometric and heat balance observations; 

 acquire skills in conducting and processing upper-air observations; 

 work on operational meteorological services of production and business 

activities and aviation: the acquisition of production skills in the design of synoptic 

analysis and in the preparation of various meteorological forecasts; obtaining skills 

in operational work of meteorological support for civil aviation; 

 compile reports and work in a team; 

 use obtained theoretical knowledge; use scientific, reference, methodical 

literature, statistical data to compile a report on the practice; to useprofessional 

communication in significant situations; 

 master the basic techniques of searching and summarizing the 

information necessary to perform professional tasks; 

 acquire professional skills and independent work experience; to collect 

the material necessary to complete the thesis in accordance with the chosen topic 

and the individual research plan in accordance with the assignment; to analyze and 

summarize the materials for writing a thesis. 

After completing a work experience, students defend their final report. 

 

Pre-diploma practice – 3 credits 

 

Prerequisites: Core and major disciplines, educational and professional 

practices. 

Postrequisites: Final certification. 

As a result of pre-diploma practise, a student will be able to: 

 self-organization and self-education; 

 solve standard tasks of professional activity on the basis of information 

and bibliographic culture using information and communication technologies and 

taking into account the basic requirements of information security, use various 

sources of information on meteorology; 

 process and interpret meteorological information using basic and 

professional knowledge necessary for the implementation of scientific activities; 

 find, analyze and process databases of meteorological data, as well as 

scientific and technical information in the field of meteorology; 

 employ applied research methods in meteorology. 
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After the end of pre-diploma practice, each student protects their final report. 
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GENERAL EDUCATION DISCIPLINES (GE) 

COMPULSORY COMPONENT (CC) 

Socio-humanitarian module - 6 credits 

Code MHK1101 Modern history of Kazakhstan (State exam) 

Prerequisites 

 

no Postrequisites no 

Credits 3 Semesters 1 

Aim оf discipline Formation of a system of scientific views on the history of modern Kazakhstan society in the context of 

the world historical process. 

Abstract оf 

discipline 

The discipline “Modern history of Kazakhstan” is aimed at shaping future specialists’ thinking, focused on 

self-development with the priority of universal values. 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 Tolқynynda” 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. 
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Code Phil2102 Philosophy 

Prerequisites no Postrequisites no 

Credits 3 Semesters 4 

Aim оf 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 оf 

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, SW4210 Scientific writing. 

Credits 6 Semesters 1, 2 

Aim оf discipline To form student’s knowledge for active use of a foreign language both in everyday and professional 

communication. 

Abstract оf 

discipline 

The “Foreign Language” discipline is aimed at further developing 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. 
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Code K(R)L1104 Kazakh (Russian) language 

Prerequisites no Postrequisites PK(R)L2201 Professional Kazakh 

(Russian) language. 

Credits 6 Semesters 1, 2 

Aim оf 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). 

Provide high-quality knowledge of Russian in the context of the Kazakh national culture.  

Abstract оf 

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 GSM3206 Geoinformation systems in 

meteorology, FPM3309 Fundamentals of 

Programming in meteorology, MP4310 

Meteorological Python (MetPy), 

MDM3311 Modern databases in 

meteorology. 

Credits 3 Semesters 2 

Aim оf 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 оf 

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 
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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) 

Module of socio-political knowledge – 4 credits 

Code Soc2106 Sociology 

Prerequisites no Postrequisites no 

Credits 2 Semesters 3 

Aim оf 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 оf 

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 thePresident 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 Semesters 3 

Aim оf 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 оf 

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 
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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. 

Environmental module – 4 credits 

Code ESD2108 Ecology and sustainable development 

Prerequisites no Postrequisites ChA2212 Chemistry of the Atmosphere, 

MBEP3221 Meteorological basis of 

environmental protection, PPA3222 

Pollution and protection of the atmosphere, 

HPhRA3309 Hazardous phenomena and 

risk assessment. 

Credits 2 Semesters 3 

Aim оf discipline Formation of students' systematic theoretical and experimental knowledge on ecology and sustainable 

development, environmental protection and environmental management, based on the latest achievements 

of environmental science and new environmentally friendly, energy - and resource-saving technologies 

Abstract оf 

discipline 

The discipline "Ecology and Sustainable Development" is aimed at developing in future specialists the 

ability to critical thinking and understanding the basic laws of interaction of living organisms with the 

environment; mechanisms of stability and functioning of ecosystems and the biosphere; the place and role 

of ecology in solving modern social and economic 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 SHVA2109 Safety of human vital activity 

Prerequisites no Postrequisites no 

Credits 2 Semesters 3 

Aim оf discipline To form students' knowledge on the principles of rational use of natural resources and the ecological 

siruation of the environment, the theory and practice of protecting people from dangerous and harmful 
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environmental factors in all spheres of human activity, including protection from emergency situations. 

Abstract оf 

discipline 

The discipline “Safety of human vital activity” is aimed at developing students' theoretical and practical 

skills for protection from dangerous and harmful environmental factors in all spheres of human activity. 

When studying the discipline, the following aspects will be considered: classification of emergencies, 

hazards; classification of dangerous and harmful factors; legislative and legal acts in the field of life 

safety; tasks, principles of construction and operation of Civil Protection (CP) in the Republic of 

Kazakhstan; natural hazards; ensuring biomedical safety; social hazards; protection against weapons of 

mass destruction. The stability of the functioning of objects of economy in emergency situations. Human 

exposure to noise, vibration, ultrasound, infrasound, electromagnetic field; radiation; ionizing radiation; 

radiation hazardous objects; providing chemical safety; fires, explosions at work, in everyday life, in the 

natural environment; the reasons for their occurrence, the consequences; basics of organizing and 

conducting rescue operations. 

Cultural heritage and interpersonal communication module – 4 credits 

Code Cul2110 Culturology 

Prerequisites MHK1101 Modern history of 

Kazakhstan. 

Postrequisites no 

Credits 2 Semesters 3 

Aim оf discipline To form 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 оf 

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  Psy2111 Psychology 

Prerequisites MHK1101 Modern history of 

Kazakhstan. 

Postrequisites no 
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Credits 2 Semesters 3 

Aim оf discipline To form students' social-personal and instrumental competences in the field of psychological theory and 

practice of interpersonal communication, necessary in professional activities. 

Abstract оf 

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. 

CORE DISCIPLINES (CD) 

COMPULSORY COMPONENT (CC) 

Module «Professional language» – 4 credits 

Code PK(R)L2201 Professional Kazakh (Russsian) language 

Prerequisites FL1103 Foreign language. Postrequisites Core and major disciplines. 

Credits 2 Semesters 3 

Aim оf discipline To form 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 оf 

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 abasis 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 POFL2202 Professionally-oriented foreign language 

Prerequisites MHK1101 Modern history of 

Kazakhstan. 

Postrequisites Core and major disciplines. 

Credits 2 Semesters 3 

Aim оf 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. 
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Abstract оf 

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. 

Hydrometeorological Module – 9 credits 

Сode PhM1203 Physical meteorology (EEEA) 

Prerequisites no Postrequisites Phys2211 Physics, ChA2212 Chemistry of 

the Atmosphere, SM2204 Synoptic 

meteorology, Aer3215 Aerology, 

LPWM1216 Laboratory practical work on 

meteorology, PhCP2218 Physics of clouds 

and precipitation, OEPhA2219 Optical and 

electrical phenomenon in atmosphere, 

MBEP3221 Meteorological basis of 

environment protection, Kli3301 

Climatology. 

Credits 6 Semesters 1, 2 

Aim оf 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 оf 

discipline 

The discipline "Physical meteorology" is aimed at forming fundamental knowledge among students about 

the basic physical processes occurring in atmosphere based on their qualitative and quantitative 

description. 

Сode GH2205 General hydrology (EEEA) 

Prerequisites PhM1203 Physical meteorology, 

ESD2108 Ecology and Sustainable 

Development, MMM1213 Methods of 

meteorological measurements, 

Postrequisites PhESGK2220 Physical, economic and 

social geography of Kazakhstan, 

MBEP3221 Meteorological basis of 

environment protection, PPA3222 
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PhCP2217Physics of clouds and 

precipitation. 

Pollution and protection of the atmosphere, 

RSM4305 Regional synoptic meteorology, 

CK4308 Climate of Kazakhstan, FRC4308 

Features of the regional climate. 

Credits 3 Semesters 3 

Aim оf discipline To form a systematic understanding of global, regional hydrological cycles and water resources of the 

land, taking into account the formation processes of water masses transformation and geographical factors 

of external and internal intra-water exchange and salt exchange. 

Abstract оf 

discipline 

The discipline «General hydrology» is aimed at forming knowledge of planetarywater circulation in 

hydrosphere, atmosphere and lithosphere systems for future specialists. Runoff formation is the main 

process of terrestrial part of the hydrological cycle. It consists of a large number of particular processes 

localized within the boundaries of river basins. Precipitation on the watershed surface in the form of rain 

or snow. The processes of infiltration and formation of surface runoff. Time of water travel and water 

velocity determine the flow’s rate and volume in the outlet (flow hydrograph). Features of ice regime, 

dangerous hydrological phenomena (freshets, floods, erosion and solid runoff), water quality and water 

use (pollution). 

Module "Synoptic Meteorology" – 9 credits 

Code SM2204 Synoptic meteorology (EEEA) 

Prerequisites PhM1203Physical meteorology, 

PhCP2218Physics of clouds and 

precipitation, OEPhA2219 Optical and 

electrical phenomenon in atmosphere. 

Postrequisites GSM3206 Geoinformation systems in 

meteorology, LPWSM3217Laboratory 

practical work on synoptic meteorology, 

AM4302 Aviation meteorology, RSM4305 

Regional synoptic meteorology, 

SMWF4311 Special methods of weather 

forecasts. 

Credits 3 Semesters 4, 5 

Aim оf discipline Formation of the students' system understanding of the ways of obtaining and presenting meteorological 

information in a form convenient for synoptic analysis and forecast; development of the basic means of 
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synoptic analysis, their advantages and disadvantages, as well as the laws governing the development of 

atmospheric processes and the changes in weather characteristics determined by them. 

Abstract оf 

discipline 

The discipline "Synoptic meteorology" is aimed at developing the ability of future specialists to creatively 

solve the problems of short-term weather forecasting, to understand available and emerging private 

methods and methods of weather forecasting. The theoretical issues of synoptic meteorology; three-

dimensional physical analysis of the state of the atmosphere, related in time and space; practical methods 

of analysis and weather forecast; the use of modern technical means and the latest science in the 

preparation of weather forecasts are considered in this course. The study of the discipline contributes to 

the development of methods of compiling and analyzing the basic synoptic means: weather maps, baric 

topography maps, upper-air charts, aids, and their use in weather forecasting.  

Code  GSM3206 Geoinformation  systems  in  meteorology 

Prerequisites PhM1203 Physical meteorology, 

MMM1213 Methods of meteorological 

measurements, PhESGK22209 Physical, 

economic and social geography of 

Kazakhstan, PhCP2217 Physics of clouds 

and precipitation, MBEP3221 

Meteorological basis of environment 

protection, PPA3222 Pollution and 

protection of the atmosphere, SM2204 

Synoptic meteorology, LPWSM3217 

Laboratory practical work on synoptic 

meteorology, Aer3215 Aerology. 

Postrequisites RSА3303 Remote Sensing of the 

atmosphere, RSM4305 Regional synoptic 

meteorology, CK4308 Climate of 

Kazakhstan, FRC4308 Features of the 

regional climate, HPhRA3309 Hazardous 

phenomena and risk assessment, 

SMWF4311 Special methods of weather 

forecasts. 

Credits 3 Semester 6 

Aim оf discipline Formation of a system of competencies in the field of GIS technologies, including specialized 

meteorological GIS platforms in the context of the qualification requirements of the specialty. 

Abstract оf 

discipline 

The discipline"GIS in meteorology" is aimed at the formation of future specialists of theoretical 

knowledge and practical skills and competencies in the field of modern geoinformation technologies. 
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Formation of knowledge and skills in the development of effective algorithms for building geographic 

information systems (GIS). Practical application of specialized geographic information platforms, 

allowing to implement, debug and run in practice all kinds of studied algorithms. 

ELECTIVE COMPONENT (EC) 

STEM module – 13 credits 

Code  LA1207 Linear Algebra 

Prerequisites no Postrequisites NMSDE1208 Numerical methods for 

solving differential equations; Phys2211  

Physics; DM3209 Dynamical meteorology. 

Credits 3 Semesters 1 

Aim оf discipline The main purpose of the course is obtaining the skills of describing processes through linear algebra and 

their analysis on the basis of the found solutions, development of the future specialists’ ability to research 

findings. 

Abstract оf 

discipline 

Discipline "Linear algebra" is aimed at the formation of future specialists' knowledge of the field of linear 

algebra, as the theory of matrices, determinants, a system of linear equations, vector theory, quadratic 

forms and operators.  The emphasis is on understanding of basic definitions as well as on developing 

computational skills in employing the powerful tools of calculus for solving theoretical and applied 

problems. 

Code  NMSDE1208 Numerical methods for solving differential equations  

Prerequisites LA1207 Linear algebra. Postrequisites DM3209 Dynamical meteorology. 

Credits 3 Semesters 2 

Aim оf discipline Formation of the contemporary understanding of the differential equations in mathematical modeling of 

real processes; teaching future specialists by basic theoretical knowledge and practical skills related with 

mathematical modeling, differential equations, and numerical methods of their solution. 

Abstract оf 

discipline 

The discipline «Numerical methods for solving differential equations» is aimed on creation of the 

contemporary understanding of the differential equations in mathematical modeling of real processes by 

future specialists; teaching future specialists by basic theoretical knowledge and practical skills related 

with mathematical modeling, differential equations, and numerical methods of their solution. This course 
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provides a broad introductory understanding of differential equations, their role in mathematical modeling 

of real processes, and numerical approach of their solution. 

Code DM3209 Dynamical meteorology 

Prerequisites LA1207 Linear algebra, NMSDE1208 

Numerical methods for solving 

differential equations, PhM1203Physical 

meteorology.   

Postrequisites SMWF4311 Special methods of weather 

forecasts, LTMF4304 Long-term 

meteorological forecasts. 

Credits 6 Semesters 5, 6 

Aim оf discipline Formation in students of an analytical approach to understanding atmospheric processes that obey in their 

dynamics the laws of physics and mechanics - the laws of conservation in the atmosphere of various 

substances. 

Abstract оf 

discipline 

The discipline "Dynamical meteorology" is aimed at forming in the future specialists the ability to identify 

the main factors contributing to a change in time and space of the basic meteorological quantities based on 

various methods for solving the system of hydrodynamic equations; a deep understanding of the causes of 

development and peculiarities of the dynamics of processes in the atmosphere. 

Code SW4210 Scientific writing 

Prerequisites POFL2202 Professionally-Oriented 

Foreign Language.  

Postrequisites AM4302 Aviation meteorology, 

LTMF4304 Long-term meteorological 

forecasts, RSM4305 Regional synoptic 

meteorology, SMM4307 Statistical 

methods in meteorology, CK4308 Climate 

of Kazakhstan, SMWF4311 Special 

methods of weather forecasts, WFA4307 

Weather Forecasts for Aviation, FRC4308 

Features of the regional climate, WPT 

Writing and Presentation of Thesis 

(Project). 

Credits 1 Semesters 7 
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Aim оf discipline Formation of basic knowledge and skills of organizing and conducting research in students. 

Abstract оf 

discipline 

The discipline “Scientific writing” is aimed at developing the ability of future specialists to create an 

essay, presentation, report, abstract, skills of independent scientific research, the ability to analyze the 

results of scientific research 

Module of atmospheric physics and chemistry – 8 credits 

Code Phys2211 Physics 

Prerequisites ICT1105 Information and 

Communication Technologies, LA1207 

Linear algebra, NMSDE1208 Numerical 

methods for solving differential 

equations. 

Postrequisites DM3209 Dynamical meteorology, 

SMWF4311 Special methods of weather 

forecasts. 

Credits 5 Semesters 3,4 

Aim оf discipline Formation of students' ideas about the modern physical picture of the world and the scientific worldview. 

Abstract оf 

discipline 

The discipline "Physics" is aimed to form the skills for future specialists: in the using of fundamental laws, 

theories of classical and modern physics, as well as methods of physical research; in the creative thinking 

and scientific outlook, skills of independent cognitive activity; ability to simulate physical situations using 

computer technology; holistic view of the modern natural science picture of the world and the application 

of the knowledge gained in the subsequent professional activity. 

At the studying of this discipline, the following aspects will be considered: mechanics; molecular physics 

and thermodynamics; electricity and magnetism; Maxwell's equations; physics of vibrations and waves; 

quantum physics and atomic physics; solid state physics; atomic nucleus and elementary particles. 

Code ChA2212 Atmospheric Chemistry 

Prerequisites ESD2108 Ecology and Sustainable 

Development. 

Postrequisites MBEP3221 Meteorological basis of 

environment protection, PPA3221 

Pollution and protection of the atmosphere, 

CK4308 Climate of Kazakhstan, 

HPhRA3309 Hazardous phenomena and 

risk assessment. 
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Credits 3 Semesters 4 

Aim оf discipline Formation of ideas about the basic laws of chemistry, the nature of the chemical bond, as well as the 

regularities of the occurring of various chemical processes in the atmosphere. 

Abstract оf 

discipline 

The discipline “Atmospheric Chemistry” is aimed at forming the future specialists knowledge of the basic 

laws of chemistry, the structure of the atom and the dependence of the properties of the element on the 

structure of its atom, the basic processes of chemical transformation of atmospheric gases and aerosols at 

different stages of biogeochemical cycles, the behavior of oxygen, sulfur, carbon and nitrogen compounds 

in the atmosphere, their geographical distribution and the impact on weather and climate. 

Means and methods for measuring and reporting meteorological information – 13 credits 

Code MMI1213 Methods of meteorological measurements 

Prerequisites no Postrequisites LPWM1216 Laboratory practical work on 

meteorology, PhCP2218 Physics of clouds 

and precipitation, OEPhA2219 Optical and 

electrical phenomenon in atmosphere, 

Aer3215 Aerology. 

Credits 3 Semesters 1 

Aim оf discipline Formation at the student of knowledge of the atmosphere, acquaintance to devices and methods of 

measurement of meteorological sizes, development of a complex of organizational, production and 

methodical actions for performance of meteorological observations at hydrometeorological stations. 

Abstract оf 

discipline 

The discipline "Methods of meteorological measurements" is directed, to formation of skill of professional 

use of standard meteorological devices and installations, abilities to define their suitability and to exclude 

the mistakes arising at their operation and to liquidate small malfunctions, for the purpose of obtaining the 

comparable data used in world and national weather services. 

Code IG1214 Introduction to Geophysics 

Prerequisite PhM1203 Physical meteorology. 

 

Postrequisite Phys2211 Physics, OEPhA2219 Optical 

and electrical phenomenon in atmosphere. 

Credits 3 Semesters 2 

Aim оf discipline Formation of students' general understanding of the origin and evolution of the Earth, the laws of physical 
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processes and phenomena, familiarization with the theoretical and methodological foundations of 

geophysical research, achievement of scientifically based understanding of capabilities and role of 

geophysics in solving meteorological problems. 

Abstract оf 

discipline 

The discipline “Introduction to Geophysics” is aimed at developing future specialists' ability to integrate 

fundamental and applied sections of geophysics (including gravity magnetic, geoelectric, seismology and 

seismic, mathematical geophysics, thermal phenomena and interpretation of geophysical data) and 

specialized geophysical knowledge; independently set specific tasks of scientific research in the field of 

geophysics and solve them with the help of modern equipment, information technologies, using the latest 

domestic and foreign experience. 

Сode Aer3215 Aerology 

Prerequisites PhM1203 Physical meteorology, SM2204 

Synoptic meteorology, MMM1213 

Methods of meteorological 

measurements, PhCP2218 Physics of 

clouds and precipitation, OEPhA2219 

Optical and electrical phenomenon in 

atmosphere. 

Postrequisites PPA3222 Pollution and protection of the 

atmosphere, Kli3301 Climatology, 

RSА3303 Remote Sensing of the 

atmosphere, EM3310 Economic 

meteorology, SMWF4311 Special methods 

of weather forecasts. 

Credits 3 Semesters 5 

Aim оf discipline Formation in students of general aspects of techniques and methods of aerological measurements - first of 

all, radio sounding and meteorological radar, understanding the basics of radiolocation, radio telemetry, 

radio meteorology, and also the theoretical and methodological foundations of modern and promising 

methods of atmospheric sounding, methods of processing and analyzing the information received. 

Abstract оf 

discipline 

The discipline "Aerology" is aimed at developing among future specialists an idea of the methods and 

essence of upper-air measurements - both classical traditional and new. Also in this discipline, existing 

methods of direct (contact) meteorological measurements in the air at various altitudes in the atmosphere 

are studied. Particular attention is paid to the discipline of the study of radiosonde and radar, most used in 

operational weather forecasts. 
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Code  LPWM1216 Laboratory practical work on meteorology 

Prerequisites PhM1203 Physical meteorology, 

МММ1213 Methods of meteorological 

measurements. 

Postrequisites PhCP2218 Physics of clouds and 

precipitation, OEPhA2219 Optical and 

electrical phenomena in the atmosphere. 

Credits 2  Semesters 2 

Aim оf discipline Formation in students of a systemic view of the basic principles of organizing a meteorological 

observation network, as well as methods of producing and processing all types of measurements and 

observations at the station. 

Abstract оf 

discipline 

The discipline “Laboratory practical work on meteorology” is aimed at developing future specialists with 

the skills necessary for making observations at a meteorological station. Laboratory sessions will allow 

students to consolidate theoretical material in practice. Discipline will provide a solid knowledge of the 

timeline and order meteorological observations and measurements; studying methods of production and 

processing, coding and transmission of primary meteorological information. 

Code  LPWSM3217 Laboratory practical work on synoptic meteorology  

Prerequisites SM2204 Synoptic meteorology (EEEA). Postrequisite GSM3206 Geoinformation  systems  in  

meteorology, RSM4305 Regional synoptic 

meteorology. 

Credits 2 Semesters 5 

Aim оf discipline Forming in student skills of weather forecaster in operational work, to consolidating the knowledge gained 

by students in theoretical courses on synoptic meteorology, to learning how to do qualitativesynoptic 

analysis, performing a three-dimensional physical analysis of the synoptic situation and development of 

atmospheric processes, and analyzing weather conditions over the surface and at altitudes and their 

changes over time with the development of atmospheric processes. 

Abstract оf 

discipline 

The discipline "Laboratory practical work on synoptic meteorology" is aimed to forming and acquiring to 

future specialists skills of the forecaster-engineer in operational work, strengthening of the knowledge 

gained in theoretical courses in synoptic meteorology; formation of skills of three-dimensional physical 

analysis of the synoptic situation and development of atmospheric processes, as well as analysis of 
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weather conditions near the ground and at altitudes and their changes in time with relation of the 

development of atmospheric processes. 

Clouds and precipitation, optical and electrical phenomena in the atmosphere – 6 credits 

Сode PhCP2218 Physics of clouds and precipitation 

Prerequisites LA1207 Linear algebra, NMSDE1208 

Numerical methods for solving 

differential equations, PhM1203 Physical 

meteorology  , LPWM1216 Laboratory 

practical work on meteorology. 

Postrequisites SM2204 Synoptic meteorology, 

LPWSM3217 Laboratory practical work 

on synoptic meteorology, OEPhA2219 

Optical and electrical phenomenon in 

atmosphere, MBEP3221 Meteorological 

basis of environment protection, Aer3215 

Aerology, Kli3301 Climatology, 

HPhRA3309 Hazardous phenomena and 

risk assessment, RSА3303 Remote Sensing 

of the atmosphere. 

Credits 3 Semesters 3 

Aim оf discipline Formation of students’solid knowledge about the physical processes of clouds formation, their structure; 

the processes of cloud elementscoarsening and precipitation formation. 

Abstract оf 

discipline 

The discipline "Physics of clouds and precipitation" is aimed at forming among future specialists an 

understanding about physical processes of cloud formation; their microphysical and macrophysical 

structure. Discipline will reveal the essence of main processes of water phase transformations in the 

atmosphere; will give the concept of precipitationformation, their classification. The acquired knowledge 

about clouds and precipitation will be used in weather forecasting for different periods. 

Сode  OEPhA2219 Optical and electrical phenomenon in the atmosphere 

Prerequisites Phys2211 Physics; PhM1203 Physical 

meteorology; PhCP2218 Physics of 

clouds and precipitation. 

Postrequisites Kli3301 Climatology; AM4302 Aviation 

Meteorology, RSM4305 Regional synoptic 

meteorology, WFA4307 Weather Forecasts 

for Aviation. 

Credits 3 Semesters 4 
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Aim оf discipline Formation of students' knowledge about optical and electrical phenomena and formation of the 

competencies in the context of the qualification requirements to the specialty. 

Abstract оf 

discipline 

The discipline "Optical and Electrical Phenomena in the Atmosphere" is intended to form in future 

specialists knowledge of optical phenomena caused by the scattering and refraction of light rays in the 

atmosphere; refraction and reflection of light rays in drops and crystals of clouds; diffraction of light in 

clouds and fog; phenomena of atmospheric electricity.  

Applied aspects of meteorology – 9 credits 

Code PhESGK2220 Physical, economic and social geography of Kazakhstan 

Prerequisite PhM1203 Physical meteorology  

(EEEA), GH2205 General hydrology 

(EEEA). 

Postrequisite MBEP3221 Meteorological basis of 

environment protection, PPA3222 

Pollution and protection of the atmosphere.  

Credits 3 Semesters 4 

Aim оf discipline Formation of students' basic knowledge about the formation and development of the economy of 

Kazakhstan, its dependence on the natural resource potential, socio-demographic structure, regional 

patterns of spatial differentiation, economic use and the ecological state of the environment of the 

Republic of Kazakhstan. 

Abstract оf 

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. 
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Code MBEP3221 Meteorological basis of environment protection  

Prerequisites PhM1203 Physical meteorology, GH2205 

General hydrology, ChA2212 Chemistry 

of the Atmosphere, IG1214 Introduction 

to Geophysics, PhESGK2220 Physical, 

economic and social geography of 

Kazakhstan, Agr3306 Agrometeorology. 

Postrequisites PPA3222 Pollution and protection of the 

atmosphere, Kli3301 Climatology, 

RSА3303 Remote Sensing of the 

atmosphere, AM4302 Aviation 

meteorology, RSM4305 Regional synoptic 

meteorology, SMM4307 Statistical 

methods in meteorology, CK4308 Climate 

of Kazakhstan, EM3310 Economic 

meteorology, SMWF4311 Special methods 

of weather forecasts. 

Credits 3 Semesters 5 

Aim оf discipline Formation of a system of measures aimed at maintaining a rational interaction between human activities 

and the natural environment, ensuring the preservation, restoration of natural resources, rational use of 

natural resources in order to prevent the harmful effect of the results of the economic activities of society 

on the nature and health of the population. 

Abstract оf 

discipline 

The discipline «Meteorological basis of enviroment protection» is aimed at the formation in future 

specialists of the international and regional experience of the system for monitoring, controlling, 

collecting, storing, processing and managing atmospheric air quality data, as well as the environmental 

state of the air environment. Students will be able to carry out an inventory of carbon dioxide emissions 

and flows, as well as interpret the components of the carbon cycle in nature, will be able to know and 

understand the physical and chemical processes taking place in the atmosphere and the hydrosphere and 

are able to own socially significant ideas about a healthy environment. 

Code  PPA3222 Pollution and protection of the atmosphere 

Prerequisites ESD2108 Ecology and Sustainable 

Development, SHVA2109 Safety of 

human vital activity, PhESGK2220 

Postrequisites Kli3301 Climatology, RSА3303 Remote 

Sensing of the atmosphere, CK4308 

Climate of Kazakhstan, FRC4308 Features 
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Physical, economic and social geography 

of Kazakhstan, PhM1203 Physical 

meteorology, MBEP3221 Meteorological 

basis of environment protection, 

HPhRA3309 Hazardous phenomena and 

risk assessment. 

of the regional climate, EM3310 Economic 

meteorology. 

Credits 3 Semester 6 

Aim оf discipline Formation of a system of knowledge and competencies in the field of pollution and protection of the 

atmosphere for the purposes of air quality management. 

Abstract оf 

discipline 

The discipline "Pollution and protection of the atmosphere" is aimed at the formation of future specialists 

of theoretical knowledge, practical skills and competencies in the field of reliable assessment of the 

mechanisms and level of anthropogenic load on the atmosphere, the main mechanisms of dispersion of 

pollutants, as well as analysis and forecast of air pollution for the purposes of its quality management both 

globally and regionally. 

MAJOR DISCIPLINES (MD) 

COMPULSORY COMPONENT (CC) 

Climatology and aviation Meteorology – 6 credits 

Сode Kli3301 Climatology (EEEA) 

Prerequisites PhM1203 Physical meteorology, SM2204 

Synoptic meteorology, MBEP3221 

Meteorological basis of environment 

protection. 

Postrequisites LTMF4304 Long-term meteorological 

forecasts, RSM4305 Regional synoptic 

meteorology, SMM4307 Statistical 

methods in meteorology CK4308 Climate 

of Kazakhstan, FRC4308 Features of the 

regional climate. 

Credits 3 Semesters 6 

Aim оf discipline Formation of students' knowledge about climate concepts, climate system and its properties, climate-

forming physical processes; features of its fluctuations and changes in the modern era, knowledge of 
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climate geography, abilities to represent climate characteristics for long-term weather forecasts and 

maintenance of economic activities. 

Abstract оf 

discipline 

The discipline "Climatology" is aimed at forming among future specialists a fundamental idea of how 

solar energy supplied to the Earth is transformed into the kinetic energy of atmospheric and ocean 

movements, how geographical distribution of world climates is created; understanding of regional and 

global climate patterns and its changes. 

Code AM4302 Aviation meteorology 

Prerequisites PhM1203 Physical meteorology, 

Phys2211 Physics, SM2204 Synoptic 

meteorology, GSM3206 Geoinformation  

systems  in  meteorology, DM3209 

Dynamical meteorology, LPWSM3217 

Laboratory practical work on synoptic 

meteorology, PhCP2218 Physics of 

clouds and precipitation, OEPhA2219 

Optical and electrical phenomenon in 

atmosphere, MSF3306 Meteorological 

support of flights. 

Postrequisites WFA4307 Weather Forecasts for Aviation, 

SMWF4311 Special methods of weather 

forecasts, RSM4305 Regional synoptic 

meteorology. 

Credits 3 Semesters 7 

Aim оf discipline Formation of student’s theoretical foundations of aerodynamics, the influence of atmospheric parameters 

on the take-off, flight and landing of an aircraft, necessary for meteorological flight support, improving 

their safety, regularity and economic efficiency. 

Abstract оf 

discipline 

The discipline "Aviation meteorology" is aimed at developing future specialists' ability to organize air 

traffic control and gain a complex of knowledge about the influence of atmospheric parameters on the 

flights of aircraft. 

ELECTIVE COMPONENT (EC) 

Weather forecast methods – 9 credits 

Code RSА3303 Remote Sensing of the atmosphere 
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Prerequisite PhM1203 Physical meteorology, 

PhCP2218 Physics of clouds and 

precipitation, SM2204 Synoptic 

meteorology, Aer3215 Aerology, 

DM3209 Dynamical meteorology, 

Agr3306 Agrometeorology. 

Postrequisite Kli3301 Climatology, RSM4305 Regional 

synoptic meteorology, CK4308 Climate of 

Kazakhstan, HPhRA3309 Hazardous 

phenomena and risk assessment, FRC4308 

Features of the regional climate. 

Credits 3 Semesters 6 

Aim оf discipline Formation of theoretical foundations in the field of remote sensing of the Earth-Atmosphere system using 

meteorological satellites and mastering practical skills, high-quality interpretation of satellite information 

and using it in synoptic analysis for the purpose of meteorological support of human activities. 

Abstract оf 

discipline 

The discipline "Remote sensing of the atmosphere" is aimed at forming the theoretical foundations of 

future specialists in the field of remote sensing. Acquire skills to perform high-quality interpretation of 

satellite information and use it in synoptic analysis and agrometeorological forecasts. Monitor the 

occurrence of snow cover by remote sensing data. 

Code  LTMF4304 Long-term meteorological forecasts (Course work) 

Prerequisites DM3209 Dynamical meteorology, 

SM2204 Synoptic meteorology, Kli3301 

Climatology, GSM3206 Geoinformation  

systems  in  meteorology, MP3310 

Meteorological Python (MetPy). 

Postrequisites RSM4305 Regional synoptic meteorology, 

CK4308 Climate of Kazakhstan, 

SMM4307 Statistical methods in 

meteorology, FRC4308 Features of the 

regional climate, MDM4311 Modern 

databases in meteorology. 

Credits 3 Semesters 7 

Aim оf discipline Formation of students' scientific foundations of long-term meteorological prognoses, conformities to law 

of general circulation of the atmosphere, used in long-term forecasts. 

Abstract оf 

discipline 

The discipline “Long-term meteorological forecasts” is aimed at forming the ability to make long-term 

meteorological forecasts for different periods; developing strong knowledge of existing methods and 

prospects of their application in practice by future specialists; about new views on the problem of long-

term meteorological forecasts. 
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Code  RSM4305 Regional synoptic meteorology 

Prerequisites PhM1203 Physical meteorology, 

PhCP2218 Physics of clouds and 

precipitation, SM2204 Synoptic 

meteorology, GSM3206 Geoinformation 

systems in meteorology, HPhRA3309 

Hazardous phenomena and risk 

assessment.  

Postrequisites AM4302 Aviation meteorology, 

SMWF4311 Special methods of weather 

forecasts, WFA4307 Weather Forecasts for 

Aviation. 

Credits 3 Semesters 7 

Aim оf discipline Formation of skills in determining types of synoptic processes in future specialists and associated weather 

conditions in various regions of Kazakhstan. 

Abstract оf 

discipline 

The discipline "Regional Synoptic Meteorology" is aimed at forming the skills of future specialists in 

determining the types of synoptic processes and the associated weather conditions in various regions of 

Kazakhstan. 

Agrometeorology and climatic conditions of Kazakhstan – 9 credits 

Code Agr3306 Agrometeorology  

Prerequisites PhM1203 Physical meteorology; 

MMM1213 Methods of meteorological 

measurements. 

Postrequisites HPhRA3309 Hazardous phenomena and 

risk assessment; SMWF4311 Special 

methods of a weather forecast. 

Credits 3 Semesters 5 

Aim оf discipline The purpose of the discipline is to provide students with theoretical knowledge about the influence of 

weather factors on the growth and development of crops; Acquisition of practical skills in the calculation 

of various agroclimatic indicators. 

Abstract оf 

discipline 

The discipline «Agrometeorology» assesses the influence of weather and climate factors on the 

productivity of agriculture. Students will acquire practical knowledge and skills in assessing the 

agrometeorological conditions of the growth of the main agricultural crops; Will learn to effectively use 

climate resources to increase the productivity of agricultural production and to deal with unfavorable 
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meteorological conditions. 

Code SMM4307 Statistical methods in meteorology 

Prerequisites PhM1203 Physical meteorology, 

MMM1213 Methods of meteorological 

measurements, SM2204 Synoptic 

meteorology, GSM3206 Geoinformation  

systems  in  meteorology, HPhRA3309 

Hazardous phenomena and risk 

assessment. 

Prerequisites LTMF4304 Long-term meteorological 

forecasts, RSM4305 Regional synoptic 

meteorology, CK4308 Climate of 

Kazakhstan, FRC4308 Features of the 

regional climate, MDM4311 Modern 

databases in meteorology. 

Credits 3 Credits 3 

Aim оf discipline Formation of the theoretical and practical foundations of applied statistical analysis; gaining knowledge 

about application of probability theory and mathematical statistics to meteorological data series. 

Abstract оf 

discipline 

The discipline "Statistical methods in meteorology" is aimed at forming knowledge among future 

specialists on the main topics:empirical distributions analysis based on their statistics use;normal law, 

Pearson’s χ2-distribution, Student's t-distribution, Fisher’s F-distribution and their practical use;theoretical 

distribution laws used in meteorology to approximate one-dimensional random variables;checking of 

statistical hypotheses on variation series. 

Code  CK4308 Climate of Kazakhstan 

Prerequisites PhESGK2220 Physical, economic and 

social geography of Kazakhstan, Kli3301 

Climatology. 

Postrequisites EM3310 Economic Meteorology, 

SMWF4311 Special methods of weather 

forecasts. 

Credits 3 Semesters 7 

Aim оf discipline Formation of a student's knowledge about the conditions that form the climate of Kazakhstan, the 

characteristics of circulation in the atmosphere; study of the distribution of meteorological variables and 

phenomena in the territory of Kazakhstan. 

Abstract оf 

discipline 

The discipline "Climate of Kazakhstan" is aimed at developing among future specialists an understanding 

of the distribution of the main climatic characteristics of the territory of Kazakhstan; features of 

atmospheric circulation; the causes of climate change; climate-forming climate factors of the republic; 
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international programs on global climate change; use of climate information for applied tasks. 

Meteorological support of flights – 9 credits 

Code  MSF3306 Meteorological support of flights 

Prerequisites FM 2303 Physical meteorology, 

MMM1213 Methods of meteorological 

measurements, PhCP2218 Physics of 

clouds and precipitation, OEPhA2219 

Optical and electrical phenomenon in 

atmosphere, SM 2204 Synoptic 

meteorology, LPWSM3217 Laboratory 

practical work on synoptic meteorology, 

Aer3215 Aerology. 

Postrequisites Kli3301 Climatology, RSА3303 Remote 

Sensing of the atmosphere, AM4302 

Aviation meteorology, RSM4305 Regional 

synoptic meteorology, WFA4307 Weather 

Forecasts for Aviation, FRC4308 Features 

of the regional climate. 

Credits 3 Semesters 5 

Aim оf discipline Formation of students' theoretical knowledge about the features of meteorological support for civil 

aviation and telecommunications. 

Abstract оf 

discipline 

The discipline «Meteorological ensuring flights» is aimed at developing among future specialists an 

understanding of the economic models of meteorological support for aviation; increase meteorological 

awareness of aviation users; increase the reliability, timeliness and timeliness of the presentation of 

meteorological information. Implementation of practices and standards of the World Meteorological 

Organization (WMO) for the exchange of information on the natural environment. 

Code  WFA4307 Weather Forecasts for Aviation 

Prerequisites FM 2303 Physical meteorology, 

MMM1213 Methods of meteorological 

measurements, PhCP2218 Physics of 

clouds and precipitation, OEPhA2219 

Optical and electrical phenomenon in 

atmosphere, SM 2204 Synoptic 

meteorology, LPWSM3217 Laboratory 

Postrequisites Kli3301 Climatology, RSА3303 Remote 

Sensing of the atmosphere, RSM4305 

Regional synoptic meteorology, FRC4308 

Features of the regional climate, 

SMWF4311 Special methods of weather 

forecasts. 
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practical work on synoptic meteorology, 

Aer3215 Aerology, AM4302 Aviation 

meteorology, MSF3306 Meteorological 

support of flights. 

Credits 3 Semesters 7 

Aim оf discipline Formation of students' physical bases and forecasting techniques, the most important meteorological 

variables and weather phenomena for aviation. 

Abstract оf 

discipline 

The discipline "Weather Forecasts for Aviation" is aimed at developing the skills in the use of 

computational methods for forecasting weather phenomena of primary interest to aviation. 

Code  FRC4308 Features of the regional climate 

Prerequisites PhESGK2220 Physical, economic and 

social geography of Kazakhstan, Kli3301 

Climatology, PhCP2218 Physics of 

clouds and precipitation, Aer3215 

Aerology, RSА3303 Remote Sensing of 

the atmosphere, PPA3222 Pollution and 

protection of the atmosphere. 

Postrequisites EM3310 Economic Meteorology, 

SMWF4311 Special methods of weather 

forecasts, RSM4305 Regional synoptic 

meteorology. 

 

Credits 3 Semesters 7 

Aim оf discipline Formation of the student's knowledge about the features of the regional climate; climate change trends in 

Central Asia; the space-time distribution of meteorological variables and phenomena; features of the wind 

regime for servicing small aircraft; the effects of air pollution on the regional climate. 

Abstract оf 

discipline 

The discipline "Features of regional climate" is aimed at developing among future specialists an 

understanding of the factors of the climate of Central Asia formation; the modern climate of Central Asia, 

the spatial and temporal distribution of basic meteorological variables and phenomena dangerous to 

aviation; skills of describing the climate of a region as applied to aviation. 

Hazards and risks in meteorology – 9 credits 

Сode HPhRA3309 Hazardous phenomena and risk assessment 

Prerequisites PhM1203 Physical meteorology, SM2204 Postrequisites PPA3222 Pollution and protection of the 
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Synoptic meteorology, MMM1213 

Methods of meteorological 

measurements, PhCP2218 Physics of 

clouds and precipitation, OEPhA2219 

Optical and electrical phenomenon in 

atmosphere, PhESGK2220 Physical, 

economic and social geography of 

Kazakhstan, MBEP3221 Meteorological 

basis of environment protection. 

atmosphere, EM3310 Economic 

meteorology, RSM4305 Regional synoptic 

meteorology, FRC4308 Features of the 

regional climate, CK4308 Climate of 

Kazakhstan, MDM4311 Modern databases 

in meteorology. 

Credits 3 Semesters 5 

Aim оf discipline To acquaint students with theoretical and applied aspects of identifying dangerous weather phenomena as 

a potential damage source to individual, society, natural environment. 

Abstract оf 

discipline 

The discipline «Hazardous phenomena and risk assessment» is aimed at forming skills of calculating 

individual and public risks in emergency situations for future specialists. Stages of conducting a risk 

analysis for public health. Calculation of carcinogenic risk of population health. Determining the 

probability (frequency) of emergencies. Assessing the consequences of emergencies in the socio-economic 

environment. Estimating methods for social and economic risks caused by dangerous weather events. 

Сode ЕМ3310 Economic Meteorology  

Prerequisites LA1207 Linear algebra; PhM1203 

Physical meteorology; MBEP3221 

Meteorological basis of environmental 

protection; HPhRA3309 Hazardous 

phenomena and risk assessment. 

Postrequisites AM4302 Aviation meteorology; 

LTMF4304 Long-term meteorological 

forecasts; SC4308 Climate of Kazakhstan, 

FRC4308 Features of the regional climate. 

Credits 3 Semesters 6 

Aim оf discipline To form a systematic understanding of global, regional hydrological cycles and water resources of the 

land, taking into account the formation processes of water masses transformation and geographical factors 

of external and internal intra-water exchange and salt exchange. 

Abstract оf The discipline "Economic Meteorology" is aimed at forming in the future specialists a 
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discipline modernunderstanding and scientific knowledge about the methods of optimal use of meteorological 

information in the process of economic activity; the study of the principles and specifics of specialized 

meteorological support for the economic sectors, their adaptation to weather conditions, methods for the 

optimal use of meteorological information and evaluation of indicators of its economic usefulness. 

Code  SMWF4311 Special methods of weather forecasts 

Prerequisites PhM1203 Physical meteorology, SM2204 

Synoptic meteorology, Kli3301 

Climatology. 

Postrequisites RSM4305 Regional synoptic meteorology. 

Credits 3 Semesters 7 

Aim оf discipline Formation of practical skills of students using the methods of synoptic analysis and short-term weather 

forecast techniques. 

Abstract оf 

discipline 

The discipline "Special methods of weather forecasts" is aimed at building the knowledge of future 

specialists in the three-dimensional evaluation and analysis of the synoptic situation; use of the results of 

calculating the weather characteristics in the compilation of special weather forecasts. 

Databases and programming in meteorology – 9 credits 

Code FPM3309 Fundamentals of programming in meteorology 

Prerequisite ICT1105 Information and 

Communication Technologies, LA1207 

Linear algebra. 

Postrequisite MP3310 Meteorological Python (MetPy), 

MDM4311 Modern databases in 

meteorology. 

Credits 3 Semesters 5 

Aim оf discipline Formation of the contemporary understanding of the programming in Python; teaching future specialists 

by basic theoretical knowledge and practical skills related with algorithms and their implementation in 

program code. 

Abstract оf 

discipline 

The discipline "Fundamentals of programming in meteorology" is aimed at a technical introduction to the 

fundamentals of programming with an emphasis on producing clear, robust, and reasonably efficient code 

using top-down design, informal analysis, and effective testing and debugging. Starting from first 

principles, we will cover a large subset of the Python programming language, including its standard 

libraries and programming paradigms. We will also target numerous deployment scenarios, including 
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standalone programs, shell scripts, and web-based applications. 

Code MP3310 Meteorological Python (MetPy) 

Prerequisites ICT1105 Information and 

Communication Technologies, LA1207 

Linear algebra, FPM3309 Fundamentals 

of programming in meteorology. 

Postrequisites MDM4311 Modern databases in 

meteorology, SMWF4311 Special methods 

of weather forecasts, CK4308 Climate of 

Kazakhstan, SMM4307 Statistical methods 

in meteorology. 

Credits 3 Semesters 6 

Aim оf discipline Acquire tools in MetPy by future specialists: teaching by basic theoretical knowledge and practical skills 

related with algorithms and their implementation in program code, teaching of reading, visualizing, and 

performing calculations with weather data. Become familiar with computers and their use in meteorology 

through self-created software. Develop problem solving skills in a structured language. Acquire tools in 

Python to solve problems and write code capable of accomplishing a goal. MetPy is a collection of tools in 

Python for reading, visualizing, and performing calculations with weather data. 

Abstract оf 

discipline 

The discipline "Fundamentals of programming in meteorology" is aimed at a Learn and use simple 

program design using a step-by step approach to develop efficient, modular code for further calculations 

of meteorological data, as well as their visualization. 

Code MDM4311 Modern databases in meteorology 

Prerequisites ICT1105 Information and 

Communication Technologies, 

HPhRA3309 Hazardous phenomena and 

risk assessment, FPM3309 Fundamentals 

of programming in meteorology, MP4310 

Meteorological Python (MetPy). 

Postrequisites SMWF4311 Special methods of weather 

forecasts, WFA4307 Weather Forecasts for 

Aviation, SMM4307 Statistical methods in 

meteorology, LTMF4304 Long-term 

meteorological forecasts, RSM4305 

Regional synoptic meteorology. 

Credits 3 Semesters 7 

Aim оf discipline Development of student skills in the use of modern databases of meteorological data for the study area to 

assess climatic parameters. 
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Abstract оf 

discipline 

The "Modern databases in meteorology" discipline is aimed at future skills developing of future specialists 

to prepare the initial climatic parameters necessary for research. Knowledge about climate databases of the 

Republic of Kazakhstan, practical exercises on obtaining and processing data from six world data centers 

sponsored by the World Meteorological Organization will be performed in the discipline. Furthermore, 

World experience in recovering historical climate data from alternative sources will also be considered. 
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