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final control of the course «Variation calculus and optimization methods»
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Faculty of Mechanics and Mathematics
Department of Mathematics
Discipline name: Variation calculus and optimization methods
Course 4
Lecturer: S. Serovajsky 

The form of the final control of the academic discipline – Oral: traditional - question, answer. Exam form-synchronous.

Exam format - offline
exam is scheduled

Preparation time - is determined by the examination committee that takes the exam, and is reported to students during the start of the exam.
Response time - determined by the examining committee that takes the exam, and reported to students during the start of the exam.
(recommended standard is 20 minutes for preparation, 10 minutes for response)

The examination paper contains 3 questions.

EXAM PROCEDURE

- the student must come to the exam without delay;
- must have an identity document or passport, as well as a pen and pencil;
- at the invitation of the examination committee, the student receives an examination ticket;
- if necessary, the student has the opportunity to prepare for answers to the questions of the examination ticket;
- in case of complete readiness, the student can answer the questions of the examination ticket immediately;
- after the commission accepts the student's answer, he can leave the audience.

DURING THE EXAM IT IS PROHIBITED:
- use of smartphones, calculators, dictionaries, cheat sheets, abstracts, books, notes, or other printed or electronic information resources;
- leave the classroom during the exam;
- tips and / or help from outsiders;
- talk during the exam. 

In case of violation of these points, an act is drawn up and the student is removed from the exam.
The examination sheet of the discipline is graded "F" (unsatisfactory)



The educational achievements of students are evaluated in points according to the point-rating letter system of assessment with the transfer to the traditional grading scale and the ECTS scale:

Assessment criteria (Assessment scale):
	«excellent»
	А
	4,0
	95-100

	
	А-
	3,67
	90-94

	«good» -  
	В+
	3,33
	85-89

	
	В
	3,0
	80-84

	
	В-
	2,67
	75-79

	
	С+
	2,33
	70-74

	«satisfactorily» - 
	С
	2,0
	65-69

	
	С-
	1,67
	60-64

	
	D+
	1,33
	55-59

	
	D-
	1,0
	50-54

	«unsatisfactory» -  
	FX
	0,5
	25-49

	
	F
	0
	0-24




List of topics for the final exam in the discipline

1. Function minimization theory
2. Euler equation for Lagrange problem.
3. Lagrange problem. First integral.
4. Vector Lagrange problem.
5. Lagrange problem with high derivatives
6. Lagrange Problem for functions with many variables
7. Bolza Problem.
8. Variational problems with isoperimetric conditions.
9. Variational problems with pointwise constraints.
10. Standard optimal control problems. Maximum principle
11. Vector optimal control problems.
12. Optimal control problem with fixed final state
13. Differentiation of functionals and gradient methods
14. Variational inequalities
15. Inverse problems and optimization methods


LIST OF RECOMMENDED LITERATURE

1. Elsgolc, L.E.: Calculus of Variations, Pergamon Press Ltd., 1962.
1. Serovajsky S. Practical Course of the Optimal Control Theory with Examples. Almaty, Қазақ университеті, 2011.
1. Kirk D. E. Optimal Control Theory: An Introduction. – New Jersey, Englewood Cliffs, 2004. 
1. Jost, J. and X. Li-Jost: Calculus of Variations. Cambridge University Press, 1998.
1. Sagan, Hans: Introduction to the Calculus of Variations, Dover, 1992.
1. Serovajsky S. Optimization. 100 Examples. – New York: Chapman and Hall/CRC, 2024. – 556 p.
1. Forsyth, A.R.: Calculus of Variations, Dover, 1960.
1. http://www.newlibrary.ru/book/budylin_a_m_/variacionnoe_ischislenie.html .
1. 
ASSESSMENT POLICY
BAK/MAG/DOC STANDARD EXAM: WRITTEN
	№
	

	Descriptors

	
	
	Excellent
	Good
	Satisfactory
	Unsatisfactory

	
	
	90–100% (27-30 points)
	70–89% (21-26 points)
	50–69% (15-20 points)
	25–49% (8-14 points)
	0–24% (0-7 points)

	1 question

30 points
	
Knowledge
and understanding
of
the theory
and concept
of
the course
	An “excellent” grade is given for an answer that contains an exhaustive explanation of the question, detailed argumentation for each conclusion and statement, is constructed logically and consistently, and is supported by examples from the developed topics of classroom lessons.
	The grade "good" is given for an answer that contains a full but not exhaustive coverage of the question, a shortened argumentation of the main provisions, and allows for a violation of the logic and sequence of presentation of the material. The answer allows for stylistic errors and imprecise use of terms.
	The grade “satisfactory” is given for an answer that does not fully cover the questions asked in the ticket, superficially argues the main points, allows for compositional disproportions in the presentation, violations of logic and sequence of presentation of the material, does not illustrate theoretical points with examples from the developed notes of classroom lessons.
	Incorrect presentation of the issues raised, erroneous argumentation, factual and linguistic errors, and making an incorrect conclusion.
	Ignorance of basic concepts, theories...; Violation of the Rules for conducting final control.

	2 question

30 points
	Application of the selected
methodology and technology
to specific
practical tasks
	Complete completion of the training assignment, a detailed, reasoned answer to the question posed, followed by solving practical problems of the course;
	Partial completion of the academic assignment, incomplete, sometimes reasoned answer to the question posed with an incomplete solution to the practical problems of the course; illiterate use of the norms of scientific language for the course;
	The material is presented in fragments, with a violation of logical sequence, factual and semantic inaccuracies are allowed, the theoretical knowledge of the course is used superficially.
	An irrational method of solving a task or an insufficiently thought-out plan for answering; inability to solve tasks, to complete tasks in general; making more mistakes and omissions than the norm.	
	Inability to apply knowledge and algorithms to solve problems; inability to draw conclusions and generalize. Violation of the Rules for conducting final assessment.

	3 question
40 points
	Evaluation and analysis of the applicability of the selected methodology to the proposed practical task, justification of the obtained result
	Consistent, logical and correct substantiation of scientific provisions and applied methods and technology, literacy, compliance with scientific language standards, 1-2 inaccuracies in the presentation of the material are allowed, which do not affect the generally correct conclusions (+ visualization of the results of the substantiation using graphic data).
	3-4 inaccuracies in the use of conceptual material, minor errors in generalizations and conclusions that do not affect the good overall level of completion of the task are allowed.
	The conclusions on the applicability of substantiated scientific provisions are vague and unconvincing, there are stylistic and grammatical errors, as well as inaccuracies in the processing of the results of the practical solution
	The assignment was completed with gross errors, the answers to the questions were incomplete, and the conceptual material and argumentation were poorly used.
	The task is not completed, there are no answers to the questions posed, materials and analysis tools are not used. Violation of the Rules for conducting the final assessment.


Examination tickets consist of 3 questions. For correctly completed tasks the maximum is 100 points, of which the first question is 30 points, the second question is 30 points, and the third question is 40 points. (разбалловка и количество вопросов на усмотрение преподавателя)

