Course Progress Chart
	MARKS
	COURSE PROGRESS CHART
	Lectures, h
	24

	Excellent
	А+
	96–100 
points
	«Mathematics 3.6»
	Seminars, h
	24

	
	А
	90–95 points
	
	Laboratory work, h
	0

	Good
	В+
	80–89 points
	 
	Total  classwork, h
	48

	
	В
	70–79 points
	
	Self-guided work, h
	 48

	Sat.
	С+
	65–69 
points
	
	TOTAL, hours/ credits
	 96

	
	С
	55–64 points
	
	Final control
	Test

	Passed
	D
	55 points or more
	 
Lecturer: Duchko A.N.
	
	

	Unsat. /failed
	F
	less than 
55 points
	
	
	


 
Course learning outcomes:
	CLO1
	Apply knowledge of general basic terms and concepts of matrix theory

	CLO2
	Perform calculations (different operations with matrices; solution of matrix equations)

	CLO3
	Apply knowledge of basic concepts of the theory of systems of linear equations and inequalities

	CLO4
	Solve linear equations by different methods

	CLO5
	Use the method of finding the maximum or minimum of a linear function


 
	Rated activities
	Number
	Score

	Library research paper
	 2
	2

	Presentation
	 2
	2

	Test
	 4
	40

	Defense of individual homework
	 4
	 10

	Colloquium
	 2
	 6

	TOTAL
	14
	60


  

	Week
	Date of week start
	Course
Learning
outcomes
	Type of academic activity in sections
	Number of hours
	Rated activities

	Score
	Infoware

	
	
	
	
	Class
	SGW
	Library research paper
	Presentation
	Test
	Defense of individual homework
	Colloquium
	
	Academic literature
	Internet resources
	

	1-9
	 
	 
	Section 1. Matrices and determinants
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	 
	CLO1
CLO2
 
	Lecture 1.  Basic definitions, types of matrices and matrix operations
	2
	 
	 
	 
	 
	 
	 
	 
	PRIM 1, SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	
	

	
	
	
	SGW
	 
	2
	 
	 
	 
	 
	 
	 
	PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	 
	 

	2
	 
	CLO1
CLO2

	Lecture 2. Determinants: basic definitions, properties and calculation
	2
	 
	 
	 
	 
	 
	 
	 
	PRIM 1, SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	
	

	
	
	
	 Practical (seminar 1). Matrices and determinants
	 2
	 
	 
	 
	 
	 
	 
	 
	 PRIM 2, SUPPL 3, SUPPL 4
	 IR 1,2
	 

	
	
	
	SGW
	 
	4
	 
	 
	 
	 
	 
	 
	 PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	 
	 

	3
	 
	CLO1
CLO2
 
	Lecture 3. Inverse matrices. Matrix method
	2
	 
	 
	 
	 
	 
	 
	 
	 PRIM 1, SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	 
	 

	
	
	
	SGW
	 
	2
	
	
	
	
	
	
	 PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	 
	 

	4
	 
	CLO1
CLO2

	Lecture 4. Matrix rank
	 2
	 
	 
	 
	 
	2,5
	 
	2,5 
	 PRIM 1, SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	 
	 

	
	
	
	Practical (seminar 2). Matrix rank and matrix method. Test 1
	2
	 
	 
	 
	10 
	 
	 
	10
	 PRIM 2, SUPPL 3, SUPPL 4
	 IR 1,2
	 

	
	
	
	SGW
	 
	4
	 
	 
	 
	 
	 
	 
	 PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	 
	 

	 
	 
	 
	Section 2. Systems of linear equations
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5
	
	CLO1
CLO2
CLO3

	Lecture 5. Main definitions, Cramer and Gauss methods

	2
	 
	 
	 
	 
	 
	 
	 
	PRIM 1, SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	 
	 

	
	
	
	SGW
	 
	2
	 
	 
	 
	 
	 
	 
	 PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	 
	 

	6
	 
	CLO1
CLO2
CLO3

	Lecture 6. Homogeneous systems of linear equations
	2
	 
	 
	 
	 
	 
	 
	
	PRIM 1, SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	 
	 

	
	
	
	 Practical (seminar 3).  Cramer and Gauss methods
	2 
	 
	 
	 
	 
	 
	 
	 
	 PRIM 2, SUPPL 3, SUPPL 4
	 IR 1,2
	 

	
	
	
	SGW
	 
	4
	 
	 
	 
	 
	 
	 
	 PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	 
	 

	7
	
	CLO1
CLO2
CLO3

	Lecture 7. Inhomogeneous systems of linear equations
	2
	
	
	
	
	2,5
	
	2,5
	PRIM 1, SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	
	

	
	
	
	SGW
	
	2
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	
	

	 8
	 
	 CLO1
CLO2
CLO3

	Practical (seminar 4). Homogeneous and inhomogeneous systems of linear equations. Test 2
	 2
	 
	
	
	10
	
	
	10
	 PRIM 2, SUPPL 3, SUPPL 4
	 IR 1,2
	 

	
	
	
	SGW
	
	2
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 3, SUPPL 4
	
	

	9
	
	CLO1
CLO2
CLO3
CLO4
CLO5
	Conference week 1
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Conference
	
	
	1
	1
	
	
	3
	5
	
	
	

	10
	
	CLO1
CLO2
CLO3
CLO4

CLO5

	Lecture 8.Vector spaces. Linear dependence/independence. Basis.
	2
	
	
	
	
	
	
	
	PRIM 1, PRIM 2,  SUPPL 1, SUPPL 2, SUPPL 5, SUPPL 6
	
	

	
	
	
	Practical (seminar 5). Vector spaces. Linear dependence/independence. Basis.
	2
	
	
	
	
	
	
	
	PRIM 1, SUPPL 1, SUPPL 2, SUPPL 3
	IR 1,2
	

	
	
	
	SGW
	
	4
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 6
	
	

	11
	
	CLO1
CLO2
CLO3
CLO4
CLO5
	Lecture 9. Eigenvectors and eigenvalues of matrix
	2
	
	
	
	
	2,5
	
	2,5
	PRIM 1, SUPPL 1, SUPPL 2, 
	
	

	
	
	
	SGW
	
	2
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 4
	
	

	12
	
	CLO1
CLO2
CLO3
CLO4
	Practical (seminar 6). Eigenvectors and eigenvalues of matrix
	2
	
	
	
	
	
	
	
	PRIM 1, SUPPL 1, SUPPL 2, 
	IR 1,2
	

	
	
	
	Practical (seminar 7). Eigenvectors and eigenvalues of matrix. Advanced techniques.
	2
	
	
	
	10
	
	
	10
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 2, 
	IR 1,2
	

	
	
	
	SGW
	
	4
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 3
	
	

	13
	
	CLO1
CLO2
CLO3
CLO4

	Lecture 10. Systems of linear inequalities. Basic concepts.
	2
	
	
	
	
	
	
	
	PRIM 1, SUPPL 1, SUPPL 2, 
	
	

	
	
	
	SGW
	
	2
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 2
	
	

	14
	
	CLO1
CLO2
CLO3
CLO4

	Practical (seminar 8). Systems of linear inequalities. Basic concepts.
	2
	
	
	
	
	
	
	
	PRIM 1, SUPPL 1, SUPPL 2, 
	IR 1,2
	

	
	
	
	Lecture 11. Geometrical method of solving systems of linear inequalities.
	2
	
	
	
	
	
	
	
	PRIM 1, SUPPL 1, SUPPL 2, 
	
	

	
	
	
	SGW
	
	4
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 3
	
	

	15
	
	CLO1
CLO2
CLO3
CLO4

CLO5

	Practical (seminar 9). Geometrical method of solving systems of linear inequalities.
	2
	
	
	
	
	
	
	
	PRIM 1, SUPPL 1, SUPPL 2, 
	IR 1,2
	

	
	
	
	SGW
	
	4
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 4, SUPPL 5
	
	

	16
	
	CLO1
CLO2
CLO3
CLO4

CLO5

	Lecture 12. Symplex method of solving systems of linear inequalities.
	2
	
	
	
	
	2,5
	
	2,5
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 3
	
	

	
	
	
	Practical (seminar 10). Symplex method of solving systems of linear inequalities.
	2
	
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 3
	IR 1,2
	

	
	
	
	SGW
	
	4
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 3
	
	

	17
	
	CLO1
CLO2
CLO3
CLO4

CLO5

	Practical (seminar 11). Symplex method of solving systems of linear inequalities. Practice on real problems.
	2
	
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 3
	IR 1,2
	

	
	
	
	Practical (seminar 12). Main problems of linear programming: transport problem, diet problem, etc.
	2
	
	
	
	10
	
	
	10
	PRIM 1, PRIM 2, SUPPL 1, SUPPL 3
	IR 1,2
	

	
	
	
	SGW
	
	2
	
	
	
	
	
	
	PRIM 1, PRIM 2, SUPPL 4, SUPPL 5
	
	

	18
	
	CLO1
CLO2
CLO3
CLO4
     CLO5
	Conference week 2
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Conference
	
	
	1
	1
	
	
	3
	5
	
	
	

	
	
	
	Total checkpoint (attestation) 1
	
	
	2
	2
	40
	10
	6
	60
	
	
	

	 
	 
	Total hours of the course
	48
	48
	 
	 
	 
	 
	 
	60
	 
	 
	 


Infoware:
	No. (code)
	Primary literature (PRIM)
	 
	No. (code)
	Name of Internet resource (IR)
	Resource URL

	PRIM 1
	Konev V.V. Linear algebra, vector algebra and analytical geometry. Textbook. Tomsk: TPU Press, 2002.


	 
	IR 1
	 TPU corporate portal, personal Internet-site of A. I. Sherstneva, 
	 http://portal.tpu.ru/SHARED/s/SHERSTNEVA

	PRIM 2
	Konev V.V. Linear algebra, vector algebra and analytical geometry. Workbook. Tomsk: TPU Press, 2002.


	 
	IR 2
	 TPU corporate portal, personal Internet-site of Yu. I. Galanov, 
	 http://portal.tpu.ru/SHARED/g/GALANOVYI

	No. (code)
	Supplementary literature (SUPPL)
	 
	No. (code)
	Video resources (VR)
	Resource URL

	SUPPL 1
	 Ilyin V.A., Pozniak E.G. Linear algebra. M .: Nauka, 1974.
	 
	
	 
	 

	SUPPL 2
	 Apatenok R.F., Markina A.I., Popov N.V., Heynman V.B. “The elements of linear algebra and analytic geometry”, Minsk: Higher School, 1986.
	 
	
	 
	 

	SUPPL 3
	Apatenok R.F., Markina A.I., Heynman V.B. “Book problems in linear algebra and analytic geometry”, Minsk: Higher School", 1990.
	
	
	
	

	SUPPL 4
	Kuznetsov L.A. Collection of tasks in higher mathematics (typical calculations). - M.: Higher School, 1994.


	
	
	
	

	SUPPL 5
	Bugrov Ya.S., Nikolskii S.M. “The elements of linear algebra and analytical geometry”. M .: Nauka, 1980.


	
	
	
	

	SUPPL 6
	Alexandrov P.S. “The course of analytical geometry and linear algebra”. M.: Science, 1979.
	
	
	
	


