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Department: Mechanics
Instructor: Dr. Yerzhan Belyayev
Platform: IS UNIVER
Form of Final Assessment: Oral (traditional format – question and answer)
Exam Format: Synchronous, offline
Location: As per the schedule
Duration: 3 hours
Each examination ticket will consist of 3 questions: two theoretical and one practical. Next to each question, the corresponding maximum score (in percentage) will be indicated.
EXAM PROCEDURE
- The oral exam is conducted according to the approved schedule.
- Upon entering the exam room, the student must present an ID and sign the attendance sheet.
- Changing seats, standing up, or leaving the room during the exam is not permitted.
- Students draw their examination tickets.
- Students are given time to prepare their answers (10 minutes). Notes may be taken. Oral response duration is up to 5 minutes.
- After being called, the student begins answering. Each question is scored based on the rubric.
- Examiners may ask additional questions or provide tasks within the scope of the exam ticket.
EXAMINATION TOPICS
Theoretical Questions:
	1
	Mathematical modeling concept. Roots of equations. Bisection method. False-position method.

	2
	Roots of equations. Newton-Raphson method. Secant method. Brent’s method.

	3
	Roots of polynomials. Mullers’s method. Bairstow’s method.

	4
	Optimization. Mathematical background. One-dimensional unconstrained optimization. Golden section search. Parabolic interpolation. Newton’s method. Brent’s method. 

	5
	Multidimensional unconstrained optimization. Direct Methods. Gradient Methods.

	6
	Constrained optimization. Linear programming. Nonlinear constrained optimization.

	7
	Curve fitting. Mathematical background. Least-squares regression. Linear regression. Polynomial regression. Multiple linear regression. Nonlinear regression.

	8
	Interpolation. Newton’s interpolating polynomials. Lagrange interpolating polynomials. Spline interpolation. Multidimensional interpolation.

	9
	Fourier approximation. DFT. FFT.

	10
	Supervised learning. Classification and regression.

	11
	Unsupervised learning and preprocessing.

	12
	Representing data and engineering features.

	13
	Model evaluation and improvement.

	14
	Algorithm chains and pipelines.

	15
	Working with text data. 



Practical Tasks:
	1
	Application of Artificial Intelligence and Machine Learning Methods for the Analysis of Centrifugal Pumps.

	2
	Application of Artificial Intelligence and Machine Learning Methods in Medical Tasks and Virus Spread Modeling.

	3
	Application of Artificial Intelligence and Machine Learning Methods in Robotics and the Theory of Mechanisms and Machines.
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