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ANNOTATION OF THE MODULE (DISCIPLINE)
1. NAME OF MODULE (DISCIPLINE): Mathematical Methods in Engineering
2. IDENTIFICATION CODE IN THE CURRICULUM: M.3.6.
3. FIELD (SPECIALTY) (BEP): Mechanical Engineering

4. TRAINING PROFILE (SPECIALIZATION, PROGRAM): Physics of high technologies in mechanical engineering
5. QUALIFICATION (DEGREE): Master
6. SUPPORTING DEPARTMENT: Department of High Technology Physics in Mechanical Engineering

7. LECTURER: Demidov Valeriy Nikolaevich
tel. (3822) 493411 E–mail vn_demidov@mail.ru
8. OBJECTIVES OF THE MODULE (DISCIPLINE)
· statistical analysis of the results of observations;
· construction of theoretical probabilistic object model under study and selection of empirical formulas adequately reflecting the model;
· analysis and interpretation of experimental results.
9. LEARNING OUTCOMES (KNOWLEDGE, SKILLS, EXPERIENCE, COMPETENCES): Students who attended the course should
know
· basic theoretical principles underlying the methods for solving engineering problems of probabilistic and statistical type;
be able to
· conduct a full statistical analysis of experimental data on personal computers using the system MatCad;
· solve mathematical problems that arise at the stage of analysis and interpretation of experimental data.
master
· methods of obtaining statistical estimates and statistical hypothesis testing;
· technique of least–squares method in linear and nonlinear versions;
· method of selection of optimal empirical relationships based on the results of experiment.
10. THE CONTENT OF THE MODULE (DISCIPLINE) (the list of the main topics (sections) with an indication of the number of sessions for each topic and each type of classes)
· Topic 1. Random events, random variables and their mathematical models (Lectures – 2 hours, Practical classes – 6 hours, Laboratory classes – 4 hours).
· Topic 2. Uncertainty of measurements (Lectures – 1 hour, Practical classes – 2 hours, Laboratory classes – 4 hours).
· Topic 3. Testing of statistical hypotheses (Lectures – 1 hour, Practical classes – 2 hours, Laboratory classes – 4 hours).
· Topic 4. Statistical methods for constructing empirical formulas. (Lectures – 2 hours, Practical classes – 2 hours, Laboratory classes – 4 hours.).
· Topic 5. Mathematical methods of analysis and interpretation of experimental results (Lectures – 2 hours, Practical classes – 4 hours, Laboratory classes – 8 hours).
11. COURSE 5; SEMESTER 9
NUMBER OF CREDITS 5
12. PREREQUISITE: Advanced Mathematics, including parts: linear algebra, analytical geometry, mathematical analysis, theory of chances and mathematical statistics.
13. COREQUISITE: Basic scientific researches, organization and planning of the experiment.
14. LEARNING ACTIVITIES (LECTURES, LABORATORY WORK, WORKSHOPS AND TD) AND TIME RESOURCES:

LECTURES 




8 class hours 

PRACTICAL CLASSES 


16 class hours

LABORATORY CLASSES


24 class hours

IN–CLASS LEARNING



48 hours

INDEPENDENT WORK 


132 hours

TOTAL 





180 hours

15. LIST OF LABORATORY WORKS
1. Analysis of empirical distributions. Numerical characteristics of the sample.
2. Point and interval (confidence) estimations of the parameters of a normally distributed random variable.
3. Preliminary statistical analysis of experimental data. Testing of statistical hypotheses.
4. Linear regression.
5. Non–linear regression. Selection of the optimum degree of approximating polynomial.
6. Interpolation of experimental data and numerical integration.
7. Smoothing of experimental data and numerical differentiation.
16. TERM PAPER OR ESSAYS (topics of term paper or essays)
17. INDIVIDUAL HOMEWORKS (list of individual assignments, papers and so on)
 The student receives IHW for each of the following 5 themes:
· Applications of theory of chances in engineering
· Statistical analysis of direct and indirect measurement
· Testing of statistical hypotheses
· Regression analysis
· Mathematical methods for analysis and interpretation of experimental studies.
 Essay on
· The theory of probability distributions and its engineering applications.
18. TYPE OF ATTESTATION: Exam
19. MAIN AND FURTHER READING (indicate the textbook (s) for which training is conducted and further reading)
MAIN READING
1. Kibzun A.I., Goryainova E.R., Naumov A.V. Theory of chances and mathematical statistics. Basic course with examples and problems. – M.: Fizmatlit, 2005.
2. Pustyl'nik E.I. Statistical methods for the analysis and processing of observations. – M.: Nauka, 1968.

3. Rumshiskii L.Z. Mathematical processing of experimental results. – M.: Nauka, 1971.

4. Amosov A.A., Dubinsky Y.A., Kopchenova N.V. Computational methods for Engineers. – M.: Higher School, 1994, 2003, 2008.

FURTHER READING
1. Brownlee K.A. Statistical theory and methodology in science and engineering. – M.: Nauka, 1977.

2. Smirnov N.V., Dunin–Barkovskii I.V. The course of the theory of chances and mathematical statistics for technical applications. – M.: Nauka, 1965.

3. Kobzar A.I. Applied mathematical statistics. For engineers and scientists. – M.: Fizmatlit, 2006.

4. Kryanev A.V., Lukin G.V. Mathematical methods of processing of ambiguous data. – M.: Fizmatlit, 2006.

5. Draper H., Smith G. Applied Regression Analysis. – M.: Publishing House. House "Williams", 2007 (1973, 1984).

6. Bahvalov N.S., Zhidkov N.P., Kobelkov G.M. Numerical methods. – M.: BINOM. Knowledge Laboratory, 1987, 2008.

20. COORDINATOR (name, employment, telephone of the person, who is responsible for the discipline at the department)
Author (s) ___________________________
