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The educational program in the direction of training "7M071 Engineering and engineering" is developed on the basis of:

– Law of the Republic of Kazakhstan dated July 27, 2007 No. 319-III "On Education" (with amendments and additions as of 03/31/2021),
– Law of the Republic of Kazakhstan dated July 11, 1997 No. 151-I. "On languages in the Republic of Kazakhstan" (with amendments and additions as of 24.05.2018).
– The State Mandatory Standard of Higher Education dated August 31, 2018 No. 604 (with amendments and additions dated May 05, 2020, No. 182).
– The National Qualifications Framework of March 16, 2016 by the Republican Tripartite Commission on Social Partnership and Regulation of Social and Labor Relations.

– Order of the Ministry of Education and Science of the Republic of Kazakhstan "On approval of the Rules for the organization of the educational process on credit technology" dated October 2, 2018 No. 152 (with amendments and additions dated 12.10.2018 No. 563).
– Classifier of training areas with higher and postgraduate education dated 13.10.2018 No. 569.
Educational program "7М07108 - Nanotechnologies and nanomaterials (by fields of application)»
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Passport of the educational program

1. Code and name of the educational program: 7M071 Engineering and engineering

2. Code and classification of the field of education, training areas: 7M07 Engineering, manufacturing and construction industries, 7M071 Engineering and Engineering work
3. Group of educational programs: 7M071 Engineering and engineering
4. Volume of credits: 120 ECTS.

5. Form of study: full-time
6. Language of instruction: Kazakh, Russian 
7. Degree awarded Master of Technical Sciences in the educational program 7M071 Engineering and engineering
8. Type of EP: the current EP is an educational program, according to which training is carried out at the university.

9. ISCE level (International Standard Classification of Education) – level 7.

10. The level of the NQF (National Qualifications Framework) - level 7.

11. IQF level (Industry Qualifications Framework) – level 7. 

12. Distinctive features of EP: - no

13. Number of the appendix to the license for the direction of personnel training: No. 016 KZ 83LAA00018495 dated 07/28/2020.

14. The name of the accreditation body and the validity period of the accreditation of the EP: Certificate of international accreditation of educational programs of NAOKO SA-A No. 0174/2 dated December 23, 2019-December 20, 2024.

15. The purpose of the EP: High-quality training of competitive and competent specialists with a high level of general and professional culture, developed professional language competencies, fundamental knowledge in the field of nanotechnology and nanomaterials, capable of effective professional activity at regional and industry enterprises.
a) Qualification characteristics of the graduate: The graduate the graduate is awarded the degree "Master of science in education program 7М07108 - Nanotechnology and nanomaterials".
b) List of graduate positions: The graduate the graduate is awarded the degree "Master of science in education program 7М07108 - Nanotechnology and nanomaterials". 
c) The scope and objects of professional activity of graduates
The objects of professional activity of masters in the educational program 7M07110801 - Nanotechnology and nanomaterials are:

- theoretical and experimental research, 

- mathematical and computer modeling, 

- design, construction, production technology, materials, components, electronic devices, devices, installations of vacuum, plasma, solid-state, microwave, optical, micro-and nanoelectronics for various functional purposes.
d) Types of professional activities
- analysis based on modern theoretical concepts 

- application of physical phenomena in applied research; 

- development of formal models and methods used in the creation of nanoobjects of professional activity; 

- perfection of formal models and methods used in the creation of nanoobjects of professional activity;

- development of methods of analysis, synthesis of processes of functioning of nanoobjects of professional activity; 

- development of methods for optimization of forecasting the quality of the processes of functioning of nanoobjects of professional activity;

- study of methods of analysis and synthesis of processes of functioning of nano-objects of professional activity; 

- research of methods of optimization of forecasting of quality of processes of functioning of nanoobjects of professional activity;

- development of standards and technologies for the production of nanoobjects of professional activity;

- application of means of specification of methods of development of standards and technologies of production of nanoobjects of professional activity.
16. Functions of the graduate's professional activity
-analysis of the state and dynamics of engineering nanotechnology; 

-planning, staging and conducting theoretical and experimental research in the field of engineering nanotechnology in order to find principles and ways to improve the objects of professional activity, substantiation of their technical characteristics, determining the conditions of use and operation; 

-participation in the work on the complex solution of innovative problems - from the idea, fundamental and applied research to the creation of industrial products and the organization of mass production

-development of new technological processes of production of experimental and serial samples of products on the basis of complex use of nanomaterials, micro-nanomodules, nanotechnology; 

-participation in the team of performers in the organization and management of the technological cycle of production of experimental and serial products; control over the parameters of nanotechnology processes and the quality of production of products; certification tests of products and nanotechnology equipment.

17. Formulation of learning outcomes based on competencies
	Type of competencies
	Learning outcome code
	Learning outcome

	1. Behavioral skills and personal qualities:

((Soft skills)
	ОN1 
	To apply knowledge of traditional and modern problems of history and philosophy of science in scientific and pedagogical activity in the professional direction.

	
	ОN 2 
	To analyze the modern paradigm of higher education and its content; to identify the features of modern didactic concepts in higher education; to demonstrate knowledge in the field of modern educational technologies; to choose the optimal and most effective modern educational technologies and forms of organization of the educational process in higher education.

	
	ОN 3
	Apply the knowledge, techniques and methods of psychology to regulate conflicts in educational organizations, in professional activities.

	
	ОN 4
	Apply basic knowledge in the fields of commercialization of innovations and evaluation of the commercial potential of innovations in cognitive and professional activities.

	
	ОN 5
	Apply foreign languages at a level that allows effective interaction in a professional and scientific environment; carry out further training and development of a linguistic personality.

	2. Digital competencies: (Digital skills):
	ОN 6
	To develop schemes for the organization of scientific research using methods of scientific cognition in the field of innovation in natural science, technical and technological research.

	
	ОN 7
	To evaluate the main methods of processing and analysis of measurement information, the current level of development of information and measurement technologies and trends in their development; to experiment with lasers and the simplest laser devices; to develop software and hardware complexes for collecting, processing and presenting measurement information.

	
	ОN 8
	Apply the principles and methods of scientific research to conduct experiments, collect, process scientific information, select scientific journals and present research results in the form of an article or report.

	
	ОN 9
	To use and develop the theoretical foundations of traditional and new branches of physics and chemistry with the involvement of information databases, nanomaterial technologies in solving professional problems in the field of nanomaterials and nanotechnology.

	
	LО 10
	To apply the classification of nanostructures and methods of their manufacture, the main patterns of interaction of optical radiation with nanostructures to study the patterns of formation of spectral characteristics of nanostructures.

	3. Professional competencies: (Hard-skills)
	ОN 11
	Explain the principles of operation of spintronics devices, apply control methods in various semiconductor nanostructures.

	
	ОN 12
	Apply the regularities of the methodology of science in the field of nanomaterials and nanotechnology to solve problems related to the development of new and improvement of existing processes for obtaining nanomaterials and nanosystems and forecasting the properties of nanomaterials.

	
	ОN 13
	Apply methods of modeling, analysis, evaluation of forecasting and optimization of technological processes and properties of micro- and nanosystems in scientific and pedagogical activities.

	
	ОN 14
	Has the skills to select and justify the methods necessary to solve specific problems in chemistry, chemical technology, medicine, chemical analysis using nanoobjects and nanotechnology. Independently conducts a natural science experiment and analysis of its results, using modern technologies to solve fundamental scientific and applied professional tasks. Independently measures the main parameters of laser radiation; develops new devices for solving problems of analysis and control of technological chains; maintains laser technology.

	
	ОN 15
	Analyze the operation of electronics installations and devices, formulate proposals for improving the devices of technological equipment.


18. Determination of modules of disciplines in accordance with the results of training
	Learning outcome code
	Module name
	Name of discipline
	Volume (ECTS)

	LО 1
	Philosophical and historical aspects of social and humanitarian knowledge
	History and philosophy of science
	4

	LО 2
	
	Higher School Pedagogy 
	4

	LО 3
	
	Psychology of management 
	4

	LО 4
	
	Teaching practice
	4


	LО 5
	Professional language
	Foreign language (professional)
	4

	LО 6

	
	Professional foreign terminology of nanotechnology and nanoelectronics
	5

	LO 6
	
	Theory and methodology of preparation of a scientific publication in a foreign language
	

	LО 7
	The innovation process the organization of scientific research


	Commercialization of the results of scientific and technical activities
	5

	LO 7
	
	Advanced technologies in micro and nanoelectronics
	

	LО 8
	
	Innovation in science, technology research
	5

	LO 8
	
	Functional electronics
	

	LО 9
	Fundamental principles of nanotechnology


	Fundamentals basics of nanotechnology
	4

	LО 10
	
	Nanophotonics (in English)
	4

	LО 11
	
	Basics of spin electronics
	4

	LО 12
	Scientific and experimental foundations of nanotechnology


	Methods for producing nanostructures and nanomaterials
	4

	LO 12
	
	Research methods for nanomaterials
	

	LО 13
	
	Modeling and design of micro and nano systems
	4

	LO 13
	
	Computer methods for analyzing the properties of nanoobjects
	

	LO 14
	
	Research methods and diagnostics of nanoobjects and nanosystems
	4

	LО 14
	
	Methods for non-contact diagnostics of nanosystems and nanoobjects 
	

	LО 15
	
	Nanotechnologies and nanomaterials in electronics
	4

	LO 15
	
	Nanomaterial technology
	

	LO16
	
	Measuring systems in nanotechnology
	4

	LО 16
	
	Electronic measurements in nanotechnology and microelectronics
	

	LО 17
	
	Laser technology in micro and nanosystem technology
	4

	LO 17
	
	Laser physics and technology
	

	LО 18
	Research practice
	Research work
	12

	LО 19
	Scientific research work
	The scientific research work of the undergraduate, including the performance of the master (NIRM)
	24

	LО 20
	Final certification
	Formalization and defense of the master
	12


19. Matrix of achievability of learning outcomes
	NN

	Name of disciplines
	Brief description of the discipline


	Number

of credits
	Generated learning results (codes)
	
	

	
	
	
	
	ОН 1
	ОН 2
	ОН 3
	ОН 4
	ОН 5
	ОН 6
	ОН 7
	ОН 8
	ОН 9
	ОН 10
	ОН 11
	ОН 12
	ОН 13
	ОН 14
	ОН 15

	Cycle of basic disciplines

University component

	D1
	History and philosophy of science
	The purpose of the discipline - deepening the knowledge of philosophy and methodology of science, systematization of knowledge about science as a cognitive activity, study of the features of scientific cognition. The course content includes familiarization with the functions of science in the life of society, the ways of correlation of rational and irrational, logic and intuition, discovery and justification in scientific knowledge, the genesis of institutional forms of scientific activity.
	4
	+
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D2
	Higher school pedagogy
	The pedagogy of higher education is designed to put on a scientific basis both the solution of the problem of higher education for specific specialties, and the development by undergraduates in their future professional activities of managing the process of mastering this content. The pedagogy of higher education allows us to scientifically substantiate the requirements for the modern educational process and identify its regularities.
	4
	
	+
	
	
	
	
	
	
	
	
	
	
	
	
	

	D3
	
Psychology of management


	The purpose of the discipline - formation of undergraduates' systemic ideas about the psychological patterns of managerial activity, theoretical positions and actual problems of management psychology, disclosure of the specifics of the use of socio-psychological knowledge in the structure of the manager's activities, personal characteristics of the head, mastering the skills of analyzing the socio-psychological principles underlying effective management.
	4
	
	+
	
	
	
	
	
	
	
	
	
	
	
	
	

	D 4
	Teaching practice
	The purpose of pedagogical practice is a component of professional preparation for scientific and pedagogical activity in a higher educational institution (university) and is a type of practical activity of doctoral students in the implementation of the educational process in higher education, including the teaching of special disciplines, the organization of educational activities of students, scientific and methodological work on the subject, obtaining skills and practical teaching skills.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D5
	Foreign language (professional)
	The purpose of the course: improving the level of proficiency of undergraduates in a foreign language to solve social and communicative tasks. Course content: mastering the skills of expressing opinions, argumentation of decisions and actions, analysis of socially significant processes and problems; free use of three main components: the sphere of communication and topics, socio-cultural cognition, linguistics.
	4
	
	
	
	+
	
	+
	
	
	
	
	
	
	
	
	

	
	Professional foreign terminology of nanotechnology and nanoelectronics
	The purpose of the course: the study of foreign terminology on nanotechnology and nanoelectronics, its specifics, mastering the skills of using foreign terminology on nanotechnology and nanoelectronics in the preparation of reports and publications on the subject of research. Course content: skills of formulating and substantiating a point of view in solving scientific problems, methods of preparing scientific publications using terminology on nanotechnology and nanoelectronics.
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Theory and methodology of preparation of a scientific publication in a foreign language
	The purpose of the course: familiarization with the theory, methodology of preparation and skills of writing a scientific publication in a foreign language, mastering the skills of analysis and selection of journals included in the Scopus, Thomson Reuters databases on the subject of research. Course content: methods of writing a scientific article on the profile for submission to journals in a foreign language, including journals included in the Scopus, Thomson Reuters databases. The specifics of the preparation of the article, the compilation of the glossary, the algorithm of writing the publication, the formulation of conclusions.
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cycle of basic disciplines

Component of choice

	D7


	Commercialization of the results of scientific and technical activities
	The purpose of the discipline - studying the process of commercialization of the results of scientific and intellectual activity, attracting investments, introducing developments into production and their further support. Content of the discipline: legal bases of commercialization of scientific achievements, technologies of commercialization of inventions and innovations, business plan and tender documentation of the commercialization project.
	5
	
	
	
	+


	
	+
	
	
	
	
	
	
	
	
	

	
	Advanced technologies in micro and nanoelectronics
	The purpose of the discipline: to study the theoretical foundations of various types of micro- and nanoelectronics devices, to develop skills in applying the principles of micro- and nanoelectronics to automate process control. Tasks: to use micro- and nanoelectronics methods that allow solving specific practical tasks; skills in interpreting physical ideas, their quantitative formulation and solving physical problems; knowledge of the theoretical foundations of micro- and nanoelectronics, analysis of various dependencies, principles of functioning of micro- and nanoelectronics devices.
	5
	
	
	
	+
	
	+
	
	
	
	
	
	
	
	
	

	D8


	
Innovation in science, technology and technology research


	The purpose of the discipline - mastering the methodology of substantiating technical solutions in innovation management, promoting innovative products to the market, determining the main directions of effective scientific, technical and production activities of the organization in the areas of development, implementation and commercialization of innovations. The content of the course is aimed at studying the role of innovations and innovative technology markets in the development of the world economy, studying the features of innovation activity in certain groups of countries.
	5
	
	
	
	+
	
	
	
	
	
	
	
	
	
	
	

	
	
Functional electronics


	The purpose of the course: the formation of a new physical worldview among undergraduates, but not circuit-based methods of processing and storing information to understand the further development of microelectronics. In the course of studying the discipline, the basics of electronics are considered, including the device and the principle of operation of electronic components; non-circuitry methods of processing and storing information; methods and means of automated modeling and design of electronic circuits.
	5
	
	
	
	
	+
	+
	
	
	
	
	
	
	
	
	

	SPECIALTY ORIENTED MODULES

	D9


	
Fundamentals basics of nanotechnology


	Purpose: to conduct technological research; to form a holistic view of the professional activity of creating innovations. Tasks: general characteristics of the technical blocks of the innovation process; fundamentals of scientific knowledge and creativity, collection and processing of scientific and technical information. The main concepts related to innovation management; the purpose of innovation activity and the main provisions of a systematic approach to innovation management; the role and tasks of an innovator specialist.
	4
	
	
	
	
	+


	+
	
	
	
	
	
	
	
	
	

	D10
	Nanophotonics ( in English)
	The purpose of the course is a deeper study of the physical principles of optics of nanoscale systems, familiarization with the development trends in the field of nanophotonics and their application in science and practice. In the course of studying the discipline, the fundamental foundations of the interaction of light with nanoobjects of different nature, experimental methods of nanophthonics, promising directions in this field are considered.
	4
	
	
	
	
	
	
	+
	
	
	
	
	
	
	
	

	D11
	
Basics of spin electronics


	
The purpose of the course is to formulate the concept of electron, multi–electron atom and photon spins, to master the methods of controlling them in various semiconductor nanostructures. In the course of studying the discipline, the issues of physics of low-dimensional systems with spin-orbit interaction, mathematical models for describing the properties of spin density and methods for controlling them in various semiconductor nanostructures, comparison of techniques for the orientation of charge carrier spins in semiconductors are considered.


	4
	
	
	
	
	
	
	
	+
	
	
	
	
	
	
	

	SPECIALTY ORIENTED ELECTIVE MODULES

	D12
	Methods for non-contact diagnostics of nanosystems and nanoobjects
	The purpose of the discipline: obtaining theoretical skills and competencies in the field of existing and promising technologies for contactless diagnostics of nanosystems and nanoobjects. The course content includes the study of technologies of optical, atomic force and electron microscopy, X-ray spectroscopy and diffractometry.
	4
	
	
	
	
	
	
	
	+
	+
	
	+
	
	
	
	

	
	
Research methods for nanomaterials


	The purpose of the discipline: acquisition of skills in working with nanometer-sized objects and mastering modern physico-chemical research methods. The course discusses methods for studying nanoparticles and nanocomposites: scanning and transmission probe microscopy, optical methods for studying nanostructures.
	4
	
	
	
	
	
	
	
	
	
	+
	
	
	
	
	

	 D13


	Modeling and design of micro and nano systems
	The purpose of the discipline: the formation of undergraduates' skills and abilities to apply modeling methods in order to effectively optimize the properties of materials and components of nano- and microsystem technology. This course discusses methods of formal description of micro- and nanosystems components; methods of calculation and modeling of basic components of micro- and nanosystems, methods of calculation and modeling of basic processes in the manufacture of components of micro- and nanosystems.
	4
	
	
	
	
	
	
	
	
	
	+
	
	
	
	
	

	
	Computer methods for analyzing the properties of nanoobjects
	The purpose of the discipline: the formation of undergraduates' knowledge of the theoretical foundations of modern computer methods of analysis, analytical techniques and techniques, statistical processing of analysis results. In the course of studying the discipline, the issues of developing skills of practical application of these methods for the analysis of specific technical objects in solving professional problems of nanotechnology and nanoindustry are considered.
	4
	
	
	
	
	
	
	
	
	
	
	+
	
	
	
	

	D 14
	Modeling and design of micro and nano systems
	The purpose of the discipline: the formation of undergraduates' skills and abilities to apply modeling methods in order to effectively optimize the properties of materials and components of nano- and microsystem technology. This course discusses methods of formal description of micro- and nanosystems components; methods of calculation and modeling of basic components of micro- and nanosystems, methods of calculation and modeling of basic processes in the manufacture of components of micro- and nanosystems.
	4
	
	
	
	
	
	
	
	
	
	
	
	
	+
	
	

	
	Methods for non-contact diagnostics of nanosystems and nanoobjects
	The purpose of the discipline: obtaining theoretical skills and competencies in the field of existing and promising technologies for contactless diagnostics of nanosystems and nanoobjects. The course content includes the study of technologies of optical, atomic force and electron microscopy, X-ray spectroscopy and diffractometry.
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	+
	

	D15
	Nanotechnologies and nanomaterials in electronics
	The purpose of the course is to study the main classes of nanotechnologies and nanomaterials used in the manufacture of electronics devices. The course covers the basics of nanotechnology and nanomaterials in electronics; the peculiarities of the influence of nanomaterials on the properties of metals, methods of studying nanomaterials and nanostructures, methods of forming nanomaterials.
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	+
	

	
	Nanomaterial technology
	
The purpose of the course: mastering by undergraduates of the basic technologies for obtaining nanomaterials for experimental research. The course discusses the issues of electron microscopy, the principles of scanning tunneling, atomic force microscope, methods for obtaining thin films and heterostructures by molecular beam epitaxy and nanophotolithography, ion-track technology.


	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	+
	

	D16
	Measuring systems in nanotechnology
	The purpose of the discipline: the formation of undergraduates' skills of verification and calibration of measuring instruments, skills of working with measuring systems in nanotechnology. The course content includes the study of methods of verification, calibration of measuring instruments, methods of measuring parameters and characteristics of objects and products of nanotechnology and nanoindustry.
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	+

	
	Electronic measurements in nanotechnology and microelectronics
	The purpose of the discipline: the formation of undergraduates' skills in using technical means to measure and control the main parameters of technological processes, properties of materials and products. The course content includes consideration of modern electronic and measuring devices used in scientific research, methods of testing and testing of devices and systems of microelectronics and nanotechnology.
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	+

	D17
	Laser technology in micro and nanosystem technology
	The purpose of the discipline: the formation of skills for measuring the basic parameters of laser radiation, the development of devices for solving problems of analysis and control of technological chains in micro and nanosystem technology. The course content includes the issues of studying the design of laser technology, measuring the main parameters of laser radiation, laser maintenance skills, solving specific engineering and technical problems.
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Laser physics and technology
	The purpose of the course is to form undergraduates' ideas about the physics of lasers, the properties of laser radiation, the skills of using lasers in science, technology, and production. The course discusses ideas about the principles of operation, the device of lasers, the properties of laser radiation, types of lasers, pulsed modes of their operation, familiarization with the most common laser systems, the interaction of laser radiation with matter and the fields of application of lasers.
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	D 18
	Research practice
	Research practices are organized in accordance with the profile of the master's program and include the formation of the required competencies of undergraduates. When checking, there is an individual educational trajectory, the topic of the master's dissertation, as well as the type of professional activity chosen by the magician. The practice includes the implementation of a list of tasks by a master student on the profile of his future activity. It requires the study, collection, processing and systematization of materials for writing magic.
	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	+
	

	D 19
	Research work of a master's student, including internship and completion of a master's thesis (RWMS)
	The main purpose of the research work (RWMS) is the study by undergraduates of the current state of the scientific and practical problem on the topic of the master's thesis. Research work for the preparation of a master's thesis was carried out simultaneously with the educational process during the duration of the master's degree and in the form of a scientific seminar.
	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	+
	

	D 20
	Preparation and defense of a master's thesis
	The purpose of the problem investigated in the work should be in demand and relevant. The ways to solve it and the methods used are innovative and previously unexplored. A master's student should rely on new inventions in her work and have suggestions for solving the problem.
	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	+


20. Coordination of the planned learning outcomes with the methods of teaching and evaluation within the module
	Код результата обучения
	Результат обучения (по таксономии Блума)
	Методы обучения
	Методы оценивания

	ОN1 
	Применять в научно-педагогической деятельности по профессиональному направлению знания традиционных и современных проблем истории и философии науки.
	Интерактивная лекция, кейс-методы, круглый стол, разбор публикаций, демонстрация речи
	Коллоквиум, тестирование

	ОN2 
	Анализировать современную парадигму высшего образования и ее содержание; выявлять особенности современных дидактических концепций в высшей школе; демонстрировать знания в области современных образовательных технологий; выбирать оптимальные и наиболее эффективные современные образовательные технологии и формы организации учебного процесса в высшей школе.
	Интерактивная лекция, экспериментальные работы предназначенных для научного исследования
	Подготовка проекта

	ОN3
	Применять знания, приемы и методы психологии для регулирования конфликтов в организациях образования, в профессиональной деятельности.
	Интерактивная лекция, экспериментальные работы предназначенных для научного исследования
	Письменное работа


	ОN4
	Применять в познавательной и профессиональной деятельности базовые знания в областях коммерциализации инноваций и оценки коммерческого потенциала инноваций.
	Круглый стол
	Портфолио 

	ОN5
	Применять иностранные языки на уровне, позволяющем эффективно взаимодействовать в профессиональной и научной среде; осуществлять дальнейшее обучение и развитие языковой личности.
	Интерактивная лекция, дискуссия, разбор научной литературы, выступление с докладами
	Письменная работа

	ОN6
	Разрабатывать схемы организации научного исследования  с использованием методов научного познания в сфере инноватики в естественно-научных, технических и технологических исследованиях.
	Интерактивная лекция, дискуссия, разбор научной литературы, выступление с докладами
	Тестирование

	ОN7
	Оценивать основные методы обработки и анализа измерительной информации, современный уровень развития информационно-измерительных технологий и тенденции их развития; экспериментировать с лазерами и простейшими лазерными приборами;  разрабатывать программно-аппаратные комплексы для сбора, обработки и представления измерительной информации.
	Анализ проведенных экспериментов, разбор научной литературы, выступление с докладами
	Отчет, презентация

	ОN8
	Применять принципы и методы научного исследования для проведения экспериментов, проводить сбор, обработку научной информации, подбор научных журналов и представлять результаты исследований в виде статьи или доклада.
	Мониторинг выполнения докторантами индивидуального плана научно-исследовательской работы (публикация научных результатов, подготовка

диссертации).
	Доклад, презентация

	ОN9
	Использовать и развивать теоретические основы традиционных и новых разделов физики и химии с привлечением информационных баз данных, технологий наноматериалов при решении профессиональных задач в области наноматериалов и нанотехнологий.
	Анализ итогов промежуточной и итоговой аттестации научно-исследовательской работы докторантов PhD. Организацию и мониторинг проведения защиты докторских диссертаций.
	Тестирование

	ОN10
	Применять классификацию наноструктур и методы их изготовления, основные закономерности взаимодействия оптического излучения с наноструктурами для исследования закономерностей формирования спектральных характеристик наноструктур.
	Интерактивная лекция, кейс-методы, круглый стол, разбор публикаций, демонстрация речи
	Коллоквиум, тестирование

	ОN11
	Объяснять принципы работы приборов спинтроники,  применять методы управления в различных полупроводниковых наноструктурах.
	Интерактивная лекция, экспериментальные работы предназначенных для научного исследования
	Подготовка проекта

	ОN12
	Применять закономерности методологии науки в области наноматериалов и нанотехнологий для решения проблем, связанных с разработкой новых и совершенствованием существующих процессов получения наноматериалов и наносистем и прогнозированием свойств наноматериалов.
	Интерактивная лекция, экспериментальные работы предназначенных для научного исследования
	Письменное работа


	ОN13
	Применять методы моделирования, анализа, оценки прогнозирования и оптимизации технологических процессов и свойств микро-и наносистем в научно-педагогической деятельности.
	Круглый стол
	Портфолио 

	ОN14
	Выбирать методы для решения конкретных задач в химической технологии, медицине, химическом анализе с применением нанообъектов и нанотехнологий, оценивать потенциальные возможности и риски использования нанообъектов.
	Интерактивная лекция, дискуссия, разбор научной литературы, выступление с докладами
	Письменная работа

	ОN15
	Анализировать работу установок и приборов электроники, формулировать предложения по совершенствованию устройств технологического оборудования.
	Интерактивная лекция, дискуссия, разбор научной литературы, выступление с докладами
	Защита 



21. The graduate model of the educational program

Attributes:

- deep professional knowledge in their field of study;

- interest in mastering trends in education and science;

- ability to collaborate in the professional community;

- independence in the search for opportunities for professional and personal development;

- sociability;

- tolerance and good manners;

- academic integrity;

- willingness to participate in solving state tasks and strategies of Kazakhstan.
	Types of competencies
	Description of competencies

	1. Behavioral skills and personal qualities (Soft skills)


	To apply knowledge of traditional and modern problems of history and philosophy of science in scientific and pedagogical activity in the professional direction.To analyze the modern paradigm of higher education and its content; to identify the features of modern didactic concepts in higher education; to demonstrate knowledge in the field of modern educational technologies; to choose the optimal and most effective modern educational technologies and forms of organization of the educational process in higher education.Apply the knowledge, techniques and methods of psychology to regulate conflicts in educational organizations, in professional activities.Apply basic knowledge in the fields of commercialization of innovations and evaluation of the commercial potential of innovations in cognitive and professional activities.Apply foreign languages at a level that allows effective interaction in a professional and scientific environment; carry out further training and development of a linguistic personality.

	2. Digital competencies (Digital skills):
	To develop schemes for the organization of scientific research using methods of scientific cognition in the field of innovation in natural science, technical and technological research.To evaluate the main methods of processing and analysis of measurement information, the current level of development of information and measurement technologies and trends in their development; to experiment with lasers and the simplest laser devices; to develop software and hardware complexes for collecting, processing and presenting measurement information.Apply the principles and methods of scientific research to conduct experiments, collect, process scientific information, select scientific journals and present research results in the form of an article or report.To use and develop the theoretical foundations of traditional and new branches of physics and chemistry with the involvement of information databases, nanomaterial technologies in solving professional problems in the field of nanomaterials and nanotechnology.To apply the classification of nanostructures and methods of their manufacture, the main patterns of interaction of optical radiation with nanostructures to study the patterns of formation of spectral characteristics of nanostructures.

	3. Professional competencies (Hard skills)
	Explain the principles of operation of spintronics devices, apply control methods in various semiconductor nanostructures.Apply the regularities of the methodology of science in the field of nanomaterials and nanotechnology to solve problems related to the development of new and improvement of existing processes for obtaining nanomaterials and nanosystems and forecasting the properties of nanomaterials.Apply methods of modeling, analysis, evaluation of forecasting and optimization of technological processes and properties of micro- and nanosystems in scientific and pedagogical activities.Has the skills to select and justify the methods necessary to solve specific problems in chemistry, chemical technology, medicine, chemical analysis using nanoobjects and nanotechnology. Independently conducts a natural science experiment and analysis of its results, using modern technologies to solve fundamental scientific and applied professional tasks. Independently measures the main parameters of laser radiation; develops new devices for solving problems of analysis and control of technological chains; maintains laser technology.Analyze the operation of electronics installations and devices, formulate proposals for improving the devices of technological equipment.
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fthe field of nanomaterials and nanotechnology. Have the ability to use and develop the theoretical foundations of traditional and new branches of physics and chemisiry|
in solving professional problems;

To know the classification of nanostructures and methods of their manufacture, the basic laws of interaction of optical radiation with nanostructures, the basic me-
lchanisms of interaction of laser radiation with matter and methods of modeling these processes. Understands the field of photonics related to the development of archi<
ltectures and technologies for the production of nanostructured devices for generating, amplifying, modulating, transmitting and detecting electromagnetic radiation and,
ldevices based on such devices. He has the methods of spectral analysis of nanostructures, the skills of theoretical research of the regularities of the formation of spectral
lcharacteristics of nanostructures. Formulate the concepts of electron spins, multi-clectron atom and photon. Describe the magnetism of traditional (transition metals of
he iron group) and new materials. Master the professional language of spintronics. To compare methods of orientation of charge carrier spins in semiconductors. To
lanalyze the ways of orientation of carrier spins by excitation by circularly polarized optical radiation and electrical injection of spin-oriented electrons or holes. Explain|
the mechanisms of spin relaxation in solids. Critically comprehends the acquired knowledge. Evaluate possible applications of spintronics devices. To know the regular-
ities of the methodology of science in the field of nanomaterials and nanotechnology for solving problems related to the development of new and improvement of exist-
ling processes for obtaining nanomaterials and nanosystems and forecasting the properties of nanomaterials obtained by various methods. Possess theoretical knowledge|
bout the principle of dimensional quantization and the conditions for observing quantum-dimensional phenomena; fundamental knowledge about the specifics of the]
behavior of matter in the nanometer size range; understand the mechanism of occurrence of dimensional physical and chemical effects. Possess the skills of using mod4
leling methods, estimation of forecasting and optimization of technological processes and properties of micro- and nano-systems. Knows methods of formal descriptios
lof micro- and nanosystem components; methods of calculation and modeling of basic components of micro- and nanosystems, methods of calculation and modeling of
asic processes in the manufacture of components of micro- and nanosystems. Be able to apply modeling methods in order to effectively optimize the properties of ma
terials and components of nano- and microsystem technology.
Have the skills to select and justify the methods necessary to solve specific problems in chemistry, chemical technology, medicine, chemical analysis using nanoob+
iects and nanotechnology. Independently conduct a natural science experiment and analyze its results, using modern technologies to solve fundamental scientific and)
lapplied professional tasks. Independently measure the main parameters of laser radiation; develops new devices for solving problems of analysis and control of technol
logical chains; maintain laser equipment.

To know the basics of nanotechnology and nanomaterials in electronics; features of the influence of nanomaterials on the propertics of metals; methods of researc]
lof nanomaterials and nanostructures. Be able to analyze the operation of technological equipment, installations and electronics devices. Be able to formulate proposals
for improving the devices of technological equipment, installations and electronics devices. Be able to generalize and systematize scientific information, obtain ne
iscientific facts in the field of nanotechnology of materials production, integrate knowledge and make their own judgments; develop scientific projects.

To use the acquired knowledge of modern areas of science in solving professional problems.

Formulate strategies for developing research on theoretical topics and improving financial planning in the organization.
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