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1. THEMATIC PLAN OF THE COURSE

Theme title
N Seminars IWST IWS
Volume of hours

1 General questions of the theory and|4 2 12
methodology of teaching physics

2 Designing the educational process in physics (4 2 12

3 Educational technologies of teaching physics (8 3 13

4 Methods of conducting experiments in|7 2 12
teaching physics

5 Problem solving as a method of teaching|8 2 12
physics

6 Independent work of students in physics 7 2 12

7 System for testing and evaluating students'|7 2 12
knowledge and skills in physics
Total 45 15 85

2. INFORMATION ABOUT TEACHER
Kissabekova Perizat Auelovna

Senior lecturer, Master of Pedagogical Sciences
pika_1666@mail.ru

Building Ne 2 (202)

3. COURSE POLICY

This training course is organized in accordance with the requirements of the Academic Policy of the
E.A. Buketov Karaganda University. It is strongly recommended to pay attention to the possible
consequences in case of non-fulfillment of academic requirements and low attendance of classes. In the
course of studying this discipline, the teacher and students must follow the Rules of Academic Integrity
adopted at the university. The academic policy of the University and the Rules of Academic Integrity are
freely available on the website of E.A.Buketov Karaganda University www.buketov.edu.kz, as well as in the
Personal account of students. All students/undergraduates/doctoral students are given equal opportunities to
participate in the discussion of educational topics in the classroom. Everyone has the right to ask questions
and receive answers on the educational topics stated in the Syllabus. The originality of thinking, the creative
approach of students when performing tasks of the teacher is welcomed. All students are required to observe
an academic culture of behavior, demonstrate mutual respect for each other. Students with special
educational needs can take advantage of the right to an individual approach to learning.

4. PRE-REQUISITES OF COURSE
dusukanbl OKbITy omictemeci, Ilemarormka, Technique of school experiment, WunoBaimoHHbIC
TEXHOIIOTUHU B OPTaHU3allMU YIeOHOro Tporiecca B mkoie, [legarornkansik ic-Toxipude

5. POST-REQUISITES OF COURSE

Methodology of organisation and holding of demonstration experiment in secondary school,
Texnonoruu 0OOHOBIICHHOTO COJIEPKaHMs cpeaHero oopasosanwms, Practice, writing and defense of diploma
work (project).

6. BRIEF DESCRIPTION OF THE DISCIPLINE

The purpose of the educational and methodological complex for the academic discipline "Practical
work on theory and methodology of physics teaching” is to ensure the effective assimilation by students,
future teachers of professional knowledge in this field in general, as well as techniques and methods of
teaching physical knowledge with the involvement of tools of modern times in institutions providing general
secondary education.

The main objectives of the discipline are mastering by students of the system of theoretical knowledge
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on the theory and methodology of teaching physics in institutions of general secondary education;
understanding by students of the goals and principles of selecting the content of the physics course;
mastering by students of the methodology of applying modern innovative technologies in the educational
process, ensuring not only the mastering of the basics of physics by students, but also contributing to their
effective intellectual development and education.

7. LEARNING OUTCOMES AND METHODS FOR ASSESSING THEIR ACHIEVABILITY

Ne Learning outcomes Methods for assessing the achievability of learning
outcomes
1 Knowledge and understanding principles, methods, forms and means of educational and

research work in the field of education and science;
methodological features of the study of the main issues of
the subject of physics in institutions of general secondary
education; plan and conduct physics training sessions

2 Application of knowledge and | analyze, generalize and use innovative pedagogical
understanding technologies for organizing the educational process in
physics, adequate to the goals, content and conditions of
training; to use modern technologies and forms of
organization of educational classes in physics, new
directions for their improvement, scientific bases of
designing classes of different types

3 Formation of judgments the acquired knowledge allows the student to participate in
discussions, form their own independent judgments on the
methodology of physics

4 Communicative abilities the formation of personality traits, communication skills in

the process of studying the course contributes to the active
realization of oneself in future professional activity

5 Learning skills readiness for practical actions performed on the basis of
acquired experience.

8. TEACHING METHODS

According to the source of information transmission: verbal method (discussion, work with the source
of educational information), visual method (work with illustrations and diagrams, watching videos), practical
method (completing tasks, solving problems, conducting laboratory work, etc.);

By the nature of cognitive activity of students: information-receptive method (the teacher transmits
information to students); reproductive (the student performs actions according to a given pattern); method of
problem presentation (the teacher formulates the problem and shows logical steps to solve it); heuristic (the
teacher breaks the problem into separate tasks, and students solve them); research method (students are
looking for ways to solve the tasks problems); project method (students develop a specific project); the
method of inverted learning (students master the theoretical topic independently, apply it in practice in the
classroom with the participation of a teacher).

9. METHODS OF EVALUATION OF LEARNING OUTCOMES:
oral control method, written control method, test control method, portfolio method.

10. LIST OF RECOMMENDED SOURCES FOR THE COURSE

| No [ The title of books
Basic educational and scientific literature

1 ’Kana6aesa 3.)K., Triataesa LIL.b., 2Kongacopa X.b. ®usukansl OKbITY MeToauKachl. OKYIBIK -
Ainmatsl, 2002. — 119 0.
2 Ennceea W.M. IlpakTukyMm mo mkoidbHOMY ¢u3nueckoMy skcnepumeHnty M.M. EnuceeBa, A.A.

JIynesuu, O.H. benas. — Munck: BI'TIY, 2015. — 140 c.

3 Jumadillayev K.N., Sydykova Z.K. Teaching Methodology of Physics: textbook. Ministry of
Education and Science of the Republic of Kazakhstan. - Almaty : BookPrint, 2016. - 312 p.
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[Iponnna W. WM. Teopus um meroamka oOyueHus QusMke: 0O030pHBIE JEKIUW @ Yy4deOHo-
Meroaudeckoe mocodue. — Opck : M3marenbctBo OpCKOro IyMaHHTapHO-TEXHOIOTMYECKOI'O
uHctutyTa ($hunmana) OI'Y, 2017. — 103 c.

5 CoBpemennbiii kabuner ¢usuku / mon. pen. I.I. Hukudopora, FO.C. Ileconkoro. — M.: [JIpoda,
2012. - 208 c.

6 bepibexkora ®.b., XKanarbexoBa H.K. Kazipri 3amanfbl TEIarorukaiblK TEXHOJOTHSIIAP. -
Anmarter: Kasak yausepcureri, 2014. - 359 6.

7 Crenanos, C.B. Jlaboparophsiii npaktukyM 1o ¢usuke / C.B. Crenano, C.A. CMUPHOB; 1O
pen. C.B. CrenanoBa. — M.: ®opym, 2010. - 112 ¢

8 QaiizymiaeB A. ®usnkaHbl OKBITY MeToanKachel. OKyJIbIK - AnMaTel, Keizgap yauBepcureri, 2014.
—3380.

9 PymbGemra, E. A. Kypc nekuuii mo Teopum M Meronuke oOyueHHs (HU3UKE B CPEAHEH IMIKOJE :
yuebHOe mocoOue majsl CTyIeHTOB memarorndyeckux By3oB / E.A. PymbGemra. — Tomck :
M3narenscTBO TOMCKOTO TOCYIapCTBEHHOTO TEAArOrMuecKoro yauBepeurera, 2016, — 144 c.

10 | AnumbGekoBa I'.b. Bonamrak ¢uznka MyFaniMiHIH KOCiOU AaspIibFbIH FBUIBIMH YFBIMIAP KYHeECiH
KaJIBINITACTHIPY HETi3iHe KeTuaipy. — AnmMatel, Kaz¥I1Y,2014 . — 340 6.

11 | Axwuraii b.E.. ®uszukanst okpITy 9jicremeci. OKy Kypausl - Anmatel: Mekren, 2006.

Additional educational and scientific literature

12 | benas O.H. Meronuka npenonaBanus ¢pusuku B 7 kiacce / O.H. benas, B.C. Camynenkos, H.U,
KosaneBa. — Munck: BI'TIY, 2019. — 94 c.

13 | Enuceea .M. Teopernueckue OCHOBBI METOIWKH OOydeHHUs (u3uke: mo-coome. — MUHCK:
BI'TIY, 2007. — 74 ¢

14 | Hukudopora I'.I'., ITecoukoro KO.C. CoBpemenHbIii kabuHer Gpusuku. — M.: JIpoda, 2012. — 208
C.

Sources on electronic media
15 | Mycenona, O. K. "®u3ukanbl OKBITYIBIH TEOPHUSICHI MEH omicTeMeci" ToHI OOHBIHINA IopicTep

Kypcel : [ OnekrpoHHBEI pecype] : mamana. SB060400 "Odusmka". KaparaHosl MeMIIEKETTiK
VHUBEPCHUTETI. - DNEKTpOoH. TeKcToBbIe naH. (389K06). - Kaparaumsr : [6. n.], 2014. - 11 nopic.

Internet recourses

16 | http://www.physbook.ru/
17 | http://www.phvsicslab.co.uk
18 | http://www.fizika.ru

11. PLANS OF LECTURE

According to academic curriculum lection complex are not provided.

12. PLANS OF SEMINARS
Ne | Lesson topic Questions and tasks Link to the list
of recommended
sources
1 General questions of the | 1. The subject of the methodology of teaching | [1], [3], [4], [15]
theory and methodology | physics, its main tasks.
of teaching physics 2. Methods of studying the process of teaching
physics.
3. The content of methodical training of a physics
teacher.
4. Methods of teaching physics
The task: Forms of organization of the process of
teaching physics.
2 Designing the | 1. Regulatory and legal support of the educational | [1], [4], [5], [8],
educational process in | process in [10], [14]
physics institutions of general secondary education.

2. Types of teacher work planning.
3. Features of the construction of the content of the
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educational subject "Physics".

4. Technology of designing the educational process
in physics.

The task: After studying the content of the physics
curriculum, write down a list of frontal laboratory
work, the implementation of which is provided by
the program.

Educational
technologies of
teaching physics

1. Modern educational and methodical complex for
teaching physics.

2. Methodological and material-technical means of
teaching: textbooks, didactic materials, etc.

3. Methods of notes and sketches of the physics
teacher on the blackboard.

4. Physics room and its equipment.

5. The main types of physical devices and their
features.

6. Electronic and technical means of teaching.

The task: Make notes and sketches on the
blackboard for a physics lesson on topics of physics
of 7-8 grade.

The methodology of studying the basic concepts of
the 7th grade topics

[6], [10], [8]

Methods of conducting
experiments in teaching
physics

1. The importance of laboratory work in the course
of physics.

2. Forms of organization of laboratory work in
physics in secondary educational institutions.

3. Organization and methodology of frontal
laboratory classes.

4. The methodology of the demonstration
experiment.

5. Measurement errors and their evaluation.

6. Means of making laboratory work.

The task:

1. Prepare a fragment of the lesson using a
demonstration experiment (according to plan, topics
of physics 7-8 grade)

2. Make a graph diagram for laboratory work:

1. Verification of the law of conservation of
mechanical energy.

2. Verification of the law of conservation of
momentum.

3. Study of the movement of a body thrown
horizontally.

4. Measurement of the sliding friction coefficient.

5. Verification of the Hooke's law.

6. Study of the movement of the body in a circle.

7. Study of the laws of equidistant motion.

8. Measurement of acceleration with equidistant
motion of the body.

9. Measurement of the focal length and optical
power of the collecting lens.

10. Study of parallel connection of conductors.

11. Study of the serial connection of conductors.

12. Measuring the voltage and resistance of the
conductor.

13. Assembling an electrical circuit and measuring
the current in it.

14. Measurement of the specific heat capacity of a

[2], [41, [7], [15]
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substance.

15. Comparison of the amounts of heat during heat
exchange.

3. The methodology of studying the basic concepts
of the 8th grade topics

Problem solving as a
method of teaching
physics

1. The role of educational tasks in teaching physics.
2. Classification of problems in physics.

3. The structure of the process of solving physical
problems, its main stages.

4. Algorithmic approach to solving problems in
physics.

5. Methods of conducting classes on solving
problems (types of classes, organizational forms,
etc.).

The task:

1. Select typical tasks on the topic, determine their
level of complexity and solve them.

2. The methodology of studying the basic concepts
of the 9th grade topics

[1], [3], [4], [15]

Independent work of
students in physics

1. Types of independent work of students.

2. Didactic principles and requirements for the
organization

of independent work.

3. Methods of organizing independent work of
students.

4. Independent work of students with educational
literature.

5. Home independent work of students.

6. Features of the organization of independent work
of students in high school

The task:

1. Plan the independent work of students on five
levels of complexity by topic, solve it (8-11 grade).
2. The methodology of studying the basic concepts
of the 10th grade topics

[1], [4]. [5], [8],
[10]

System for testing and
evaluating students'
knowledge and skills in
physics

1. The significance and objectives of checking and
evaluating students' achievements in physics.

2. Functions and types of verification and
evaluation of student achievements.

3. Methods and forms of testing
knowledge and skills in physics.

4. Methodological features of the organization of
control of students' knowledge and skills in physics.
5. Assessment of knowledge and skills in physics
and their self-assessment by students.

The task:

1. Compose questions for physical dictation on
topics:

1. Pressure of solids, gases and liquids.

2. A unified picture of the world.

3. Conservation laws in mechanics.

4. Magnetic field. Electromagnetic induction.

5. Mechanical movement and interaction of bodies.
6. Mechanical vibrations and waves.
7
8
9
1

students'

. Optics.

. Fundamentals of dynamics.

. Fundamentals of kinematics.

0. Fundamentals of the special theory of relativity.

[1], [4]. [5], [8],
[10]
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11. Fundamentals of thermodynamics.

12. Constant electric current.

13. Operation and power. Energy. Simple
mechanisms.

14. Light phenomena.

15. Thermal phenomena.

16. Physics of the atom.

17. Photons. The actions of light.

18. Electric current in various environments.

2. The methodology of studying the basic concepts
of the 11th grade topics

13. PLANS OF LABORATORY WORKS
According to academic curriculum laboratory works are not provided.

14. PLANS OF EMPLOYMENT WITHIN THE INDEPENDENT WORK OF STUDENT UPON
TEACHER GUIDANCE

Ne Lesson topic Tasks

1 General questions of the 1. Methods and methodological techniques of teaching physics.
theory and methodology of Classification of teaching methods.
teaching physics 2. The system of forms of organization of training sessions in

physics. Classification of different types of physics classes

The task: Prepare a reference summary with answers to the
following questions:

1. Software and methodological support of the physics course in
secondary school.

2. Requirements for the formation of a culture of oral and written
speech in general education institutions in physics classes.

3. Requirements for conducting training, control, examination
papers and work on errors in the process of teaching physics.

4. The list, the order of registration and maintenance of student
notebooks in physics.

5. Requirements for the design of a class journal, maintenance and
registration of a student diary.

6. What is fixed on the blackboard?

7. Requirements for the design of the blackboard.

8. Technology of drawing up a reference summary

2 Designing the educational 1. Scientific and methodological analysis of the topic "Work and
process in physics power. Energy. Simple mechanisms". Formation of the concepts
of "Energy" and "Work" when studying the topic.

2. Methodology for studying simple mechanisms (levers, blocks,
equilibrium conditions, efficiency coefficient) in the topic "Work
and power. Energy. Simple mechanisms".

The task: Using calendar and thematic planning, fill in the table:
1) for 7" grade;

2) for 8" grade;

3) for 9" grade;

4) for the 10" grade;

5) for the 11" grade.

3 Educational technologies of | 1. The system of tasks in the section "Occilations and waves" and
teaching physics the methodology of teaching them to solve in institutions of
general secondary education.

2. Scientific and methodological analysis of the topic "Optics" in
teaching physics in institutions of general secondary education.

3. Methodological options for studying the basic concepts and
laws of geometric optics when teaching physics in institutions of
general secondary education.
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The task: Draw up a reference summary of the physics lesson on
the topics ohysics of the 7-11 grade

Methods of conducting
experiments in teaching
physics

1. Methods of laboratory work.

2. Skills and abilities that a teacher must possess to demonstrate
an experiment.

3. Criteria for the selection of demonstrations, laboratory work
and experimental studies.

4. The system of assistance to students during a laboratory
experiment.

3. Application of modern electronic and technical means.

The task:

1. Develop problem tasks for laboratory work.

2. Select several demonstration experiments that meet such
requirements as emotionality and short duration (taking into
account the school curriculum)

Problem solving as a method
of teaching physics

1. Scientific and methodological analysis of the topic
"Fundamentals of dynamics".

2. Methodological options for introducing the basic concepts of
the topic.

3. Methods of studying Newton's laws in the topic "Fundamentals
of dynamics".

4. Methodological options for studying the law of universal
gravitation, Hooke's law and friction forces in the topic
"Fundamentals of dynamics".

The task: Make a test paper on the topic and solve it:

1. Units of measurement of physical quantities. Measuring
instruments. Measurement of length and area.

2. Basic concepts of the molecular theory of the structure of
matter. Weight. The density of the substance.

3. Mechanical movement.

4. Interaction of bodies. Power.

5. Work and power. Energy. Simple mechanisms.

6. Pressure.

7. Calculation of the amount of heat during heating and cooling.
Combustion. Melting.

8. Electrical resistance. Ohm's law.

9. Electrical phenomena.

10. Light phenomena.

11. Uniform and uneven movement. Addition of speeds.

12. Kinematics.

13. Dynamics.

14. Conservation laws.

15. The basics of MKT. Ideal gas.

16. Fundamentals of thermodynamics.

17. Electrostatics.

18. Magnetic field. Electromagnetic induction.

19. Mechanical vibrations and waves.

20. Electromagnetic vibrations and waves.

Independent work of students
in physics

1. Scientific and methodological analysis of the topic "Thermal
phenomena” and the methodology for the formation of the
concepts of "Heat transfer" and "Internal energy".

2. Methodology for the formation of the concepts "Amount of
heat" and "Specific heat capacity of a substance" in the topic
"Thermal phenomena”.

3. Methodology for studying the transitions of matter from one
aggregate state to another based on ideas about the discrete
structure of matter in the topic "Thermal phenomena”.

The task: To develop a system of tasks for the formation of
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students' skills to use the textbook on the topics of physics of the
7-11 grade.
7 System for testing and 1. Scientific and methodological analysis of the topic
evaluating students' "Electromagnetic phenomena".
knowledge and skills in 2. Formation of the concepts of "Electric charge”, "Electric field".
physics 3. Methodology for the formation of concepts - "Voltage",
"Current strength”, "Resistance” in the topic "Electromagnetic
phenomena".
4. Methods of studying the Ohm's law for a section of the circuit
and the Joule-Lenz law in the topic "Electromagnetic phenomena™
15. PLANS OF EMPLOYMENT WITHIN THE INDEPENDENT WORK OF STUDENT
Ne Lesson topic Tasks
1 General questions of the Solve the problems of the following topics: Work and power.
theory and methodology of | Energy. Simple mechanisms. Pressure of solids liquids and gases.
teaching physics
2 Designing the educational Solve the problems of the following topics: Electrostatics. Constant
process in physics electric current. Electric current in various environments
3 Educational technologies of | Solve the problems of the following topics: Physics of the atom.
teaching physics Nuclear physics and elementary particles
4 Methods of conducting Solve the problems of the following topics: Fundamentals of
experiments in teaching dynamics. Conservation laws.
physics
5 Problem solving as a Solve the problems of the following topics: Magnetic field.
method of teaching physics | Electromagnetic induction
6 Independent work of Solve the problems of the following topics: Mechanical occilations
students in physics and waves. Electromagnetic occilations and waves
7 System for testing and Solve the problems of the following topics: Optics
evaluating students'
knowledge and skills in
physics

15.1 THE SUBJECT OF WRITTEN WORKS
Presentation:
1. Scientific and methodological analysis of the topic "Mechanical motion and interaction of bodies".
2. Scientific and methodological analysis of the topic "Light phenomena".

3. Scientific and methodological analysis of the topic "Fundamentals of kinematics".

4. Scientific and methodological analysis of the topic "Fundamentals of dynamics".

5. Scientific and methodological analysis of the topic "Electrostatics".

6. Scientific and methodological analysis of the topic "Magnetic field. Electromagnetic induction™.
7. Scientific and methodological analysis of the topic "Optics".

16. EVALUATION POLICY

Ne | Lesson topic Type of Type of task Report form | Deadline Scores
activity (number of the
school week)
1 | Topicl,?2 Seminar Control works Oral 2 week 50-100
interview/
Presentation
2 | Educational Seminar Control works Presentation | 4 week 50-100
technologies of
teaching physics
3 | Topicl,2,3 Seminar Project Oral / 6 week 50-100
Presentation
4 | Topic 1-4 ISWT The methodology | Oral/ 7 week 50-100
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of studying the Written
basic concepts of
the 7-9th grade
topics
5 | Methods of Seminar Control Works Oral 9 week 50-100
conducting interview/
experiments in Presentation
teaching physics
6 | Problem solving Seminar Control works Oral 11 week 50-100
as a method of interview/
teaching physics Presentation
7 | Independent work | Seminar Control works Oral 12 week 50-100
of students in interview/
physics Presentation
8 | System for testing | Seminar Control works Oral 13 week 50-100
and evaluating interview/
students' Presentation
knowledge and
skills in physics
9 | Topic 5-7 ISWT The methodology | Oral/ 14, 15 week 50-100
of studying the Written
basic concepts of
the 10-11th grade
topics
10 | Topic 1-7 SWT Preparation Oral/Written | 14,15 week 50-100
presentation
11 | Midterm 1 Fulfillment Test 7 week 50-100
of the midterm-
control 1 tasks
12 | Midterm 2 Fulfillment Test 14 week 50-100
of the midterm-
control 2 tasks
13 | Examination Fulfillment Test After 15th 50-100
of examination week
task
Criteria for the total assessment of students for completing tasks
Letter Digital Percentage Assessment criterion in the
grade equivalent of context of the discipline
points
A 1,0 Excellent High level of knowledge of scientific research methods
95-100 and techniques.
Fully familiar with the methods of analytical and
independent research work.
The issues of the development of computational
techniques are studied in detail.
Completely completed the research topic and completed
all the tasks assigned to him.
Provide the entire list of literature on the topics with an
indication of the pages of the material used.
Exceptional understanding of the material.
Complies with the requirements of the teacher and has
shown a high level of training.
A- 3,67 Excellent Student mastered the methods and methods of scientific
90-94 research at a high level.
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Got acquainted with the methods of analytical

and independent research work.

Fully studied the issues of developing computational
methods.

Completed the research topic in full and completed the
tasks set before him.

List of references on topics, indicating the pages of the
material used.

Showed a special understanding of the material.
Complies with the requirements of the teacher and
showed a high level of training.

B+ 3,33 Good Student mastered the methods and methods of scientific
85-89 research at a good level.
Well acquainted with the methods of analytical
and independent research work.
Well studied the issues of developing computational
methods.
Completed the research topic and completed the
tasks set for him.
Showed that he understands the material.
Complies with the requirements of the teacher and
showed a sufficient level of training.
B 3,0 Good Student mastered the methods and methods of scientific
80-84 research at a good level.
Well acquainted with the methods of analytical
and independent research work.
Well studied the issues of developing computational
methods.
Completed the research topic and completed the
tasks set for him.
Showed that he understands the material.
Complies with the requirements of the teacher and
showed a sufficient level of training.
B- 2,67 Good Student mastered the methods and methods of scientific
75-79 research at a normal level.
Got acquainted with the methods of analytical
and independent research work.
Studied the issues of developing computational
methods.
Completed the research topic and completed the
tasks set for him.
Showed that he understands the material.
Complies with the requirements of the teacher and
showed a sufficient level of training.
C+ 2,33 Good Student mastered the methods and methods of scientific
70-74 research.
Got acquainted with the methods of analytical and
independent research work.
Studied the issues of developing computational methods.
Completed the research topic and partially completed the
tasks set for him.
Showed an average understanding of the material.
Partially complies with the requirements of the teacher
and showed a sufficient level of training
C 2,0 Satisfactorily Student is partially engaged in analytical and

65-69

independent research methods.
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Studied the issues of developing computational methods.
Did not complete the research topic completely, partially
completed all the tasks set for him.

Showed an average understanding of the material.
Partially complies with the requirements of the teacher
and showed a sufficient level of training

1,67

Satisfactorily
60-64

Student is partially engaged in analytical and
independent research methods.

Did not fully study the issues of developing
computational methods.

Did not complete the research topic completely, partially
completed all the tasks set for him.

Showed a low level of understanding of the material.
Partially complies with the requirements of the teacher
and showed a low level of training.

D+

1,33

Satisfactorily
55-59

Student is engaged in analytical and independent]
research methods.

Did not fully study the issues of developing
computational methods.

Did not complete the research topic, did not complete all
the tasks set for him.

Showed a low level of understanding of the material.
Does not fully comply with the requirements of

the teacher and showed a low level of training

1,0

Satisfactorily
50-54

Student is engaged in analytical and independent
research methods.

Did not fully study the issues of developing
computational methods.

Did not complete the research topic, did not complete all
the tasks set for him.

Showed a low level of understanding of the material.
Does not fully comply with the requirements of

the teacher and showed a low level of training.

FX

0,5

Unsatisfactory
25-49

Student did not fully engaged in analytical and
independent research methods.

Did not fully study the issues of developing
computational methods.

Did not fully complete the research topic, did not fulfill
all the tasks set for him.

Showed a low level of understanding of the material.
Does not fully comply with the requirements of

the teacher and showed a low level of training.

Unsatisfactory
0-24

Student is mastered the methods and methods of
scientific research at a very low level.

Student is not fully acquainted with the methods of
analytical and independent research work.

Did not study the issues of developing calculation
methods.

Did not complete the research topic at all, did not
complete all the tasks set for him.

Did not list the entire list of references on topics,
indicating the pages of the material used.

Failed to show understanding of the material.

Complies with the requirements of the teacher, but did

not show the level of training.
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