APPROVED BY
Director of Institute of International Education and Language Communication

     ____________V.K. Erokhin
_____________ “___” 2014
COURSE SYLLABUS
MATHEMATICS 3.6
SPECIALTY OF THE PRIMARY CURRICULUM 
All specialties of cluster 6
QUALIFICATION (DEGREE)    
Bachelor 
Basic academic enrolment plan 
2014 
YEAR 
2
Semester 
3
NUMBER OF CREDITS 

4
COURSE CODE


Б2.Б2
	TYPES OF ACADEMIC ACTIVITIES
	TIME RESOURCE

	LECTURES, h
	24

	SEMINARS, h
	24

	LABORATORY WORK, h 
	0

	CLASSWORK, h
	48

	SELF-GUIDED WORK, h
	48

	TOTAL, h
	96


TYPE OF FINAL ATTESTATION


Exam (Final Test)
SUPPORTING SUBDIVISION 


Interdisciplinary Department
HEAD OF DEPARTMENT



G.V. Кashkan ____________
HEADS OF THE PRIMARY CURRICULUM
V. N. Kozlov _____________
LECTURER 





A. N. Duchko_____________
2015
1. Course objectives
The objectives of learning the course “Mathematics 3.6” are:

· development of mathematical intuition, generation of mathematical culture
· development of the ability to think logically, to operate with abstract objects

· formation of self-guided working skills necessary for further studies of special courses and in further practical activity;
· mastering necessary mathematical skills and knowledge required for analyzing, modeling and solving applied problems;
· formation of the students’ attitude towards mathematics as the research instrument and the instrument of applied tasks solution necessary in their further activity.


These objectives totally meet the objectives of the primary curriculum.
2. Course within the structure of the primary curriculum
“Mathematics 3.6” is the basic course in the natural-science program.
There are no prerequisites of the course. For successful completion of the course following school courses are required: “Algebra and elements of analysis”, “Geometry”
Prerequisites of the course are: “Mathematics 1.6”, “Mathematics 2.6”.
Prior mathematical knowledge and abilities from secondary education background of the part “Algebra and analysis” are necessary for its successful assimilation. 
           Corequisites are “Probability theory and mathematical statistics”, “Methods of optimal decisions”
3. Course Learning Outcomes 

In compliance with the primary curriculum requirements, mastering the course “Linear Algebra” is focused on developing the following competences (learning outcomes) in students  in accordance with the Federal State Educational Standards:
Table 1
Learning outcomes to be achieved by studying at the end of this course
	Learning outcomes
(competences from the Federal State Educational Standards)
	Learning outcomes

	
	Code
	Knowledge
	Code
	Skills
	Code
	Experience

	R4
(OK-i, …,
PK-j, …)
	Z4.1


	Methods and means of

knowledge , learning, self-

guided working and intellectual, cultural , moral,

physical and

professional

self-development

	U4.1


	organize own work ,

plan and do a career

	V4.1

	skills of getting 
knowledge independently, using modern

educational

technology , active and interactive methods of training 


	
	Z4.2

	Scientific basis of work management
	U4.2

	Choose forms and technologies for self-guided education and self-guided work
	V4.2
	Skills of getting necessary information in order to raise qualification  and widen professional scope

	
	Z4.3

	Modern tendencies of the development of economics as science
	U.4.3
	Critically assess their own advantages and disadvantages with correct conclusions, assess results of their own work
	
	

	R6

	Z6.1


	Fundamentals of linear algebra 

required for

solving professional problems

	U6.1


	collect and analyze initial data needed to calculate different indicators , as well as choose the tools for processing of different data in accordance with the task

	V6.1


	perform calculations of different

indicators characterizing the activity using corresponding mathematical tools


	
	Z6.2

	Main methods of building, calculating and analysing modern system of indicators, which characterize the activity of business units on different levels   
	U6.2

	Analyze and interpret financial and other information, included in official documents of different facilities, businesses, organizations
	V6.2
	Interpret results and make decision on the use of this information for improving the quality of different facilities, businesses, organizations

	
	Z6.3
	Basic forms of the official documents of different facilities, businesses, organizations, which include international standards of financial documents
	
	
	
	

	R10

	Z10.1

	Modern methods of planning and organization of scientific research, innovative activity, investment
	U10.1

	Make program of research, materials for interviewing experts, plan and make an interview
	V10.1

	professional terminology in the field of statistics and skills of writing skills 

	
	Z10.2
	Methods of collecting, analyzing and interpreting statistical information
	U10.2

	Distinguish the influence of noise factors on the results of the research, remove them during the step of collecting information
	V10.2

	Methods of planning and organization the inspection of subject of professional interest 

	
	Z10.3

	particularities of conducting examinations for different subjects
	U10.3

	interpret results and explain getting decisions

	V10.3

	methods of 

analytical

information collection and

preparation of information

reviews in the area of professional

activities



As a consequence of mastering course “Linear Algebra”, bachelor students should achieve the following outcomes:
Table 2 

Planned course learning outcomes
	CLO1
	to demonstrate and understand basic terms and concepts of matrix theory;
to know the operations with matrix


	CLO2
	to distinguish and apply different operations with matrices and to be able to solve the matrix equations


	CLO3
	to demonstrate and understand basic concepts of the theory of systems of linear equations and inequalities


	CLO4
	to be able to solve linear equations by different methods


	CLO5
	to know method of finding the maximum / minimum of a linear function



4. Course structure and contents
The course consists of the following sections:


Section 1. Matrices and determinants 

The concepts of matrix, operations with matrices, rank of a matrix, inverse matrix. The concept of a determinant, calculation methods and properties. 

Section 2. Systems of linear equations

Main concepts of the theory of systems of linear equations. Cramer’s theorem. Theorem of Kronecker - Capelli . Homogeneous systems of linear equations. The fundamental system of solutions. Leontief’s model.

Section 3. Vector spaces

Main concepts of the theory of vector spaces: definition, properties, examples. Linear dependence/independence. Bases and dimension of vector spaces. Rank, linear transformations of vector spaces. Matrix representation and change of the basis.


Section 4. Systems of linear inequalities.

Basic concepts of systems of linear inequalities. Minimization and maximization of a linear function. Main task of linear programming. Duality theorem. Geometric and algebraic interpretation of problems of linear programming.
5. Training technologies
Studying course “Linear Algebra” implies the use of the following training technologies:
Table 3
Methods and forms of training process organization
	Forms of training process organization

 

Methods
	Lectures
	Seminars
	SGW

	IT- Methods
	+
	+
	+

	Teamwork
	
	+
	+

	Discussion
	+
	+
	+

	Experience-based traning
	
	+
	+

	Advanced self-guided work
	
	+
	+

	Search method
	+
	+
	+

	Research method
	+
	+
	+

	Individual training
	
	+
	+


6. Organization and training materials for students’ self-guided work
6.1. Types and forms of self-guided work
       Students’ self-guided work includes everyday and creative problem-oriented self-guided work (SGW).


Everyday self-guided work is focused on extending and reinforcing students’ knowledge, developing practical skills and includes work with lectures materials, search and review of the literature and Internet resources for individually given problems of the course, fulfillment of homework tasks, advanced self-guided work, the study topics made by self-guided elaboration, preparation for seminars, colloquium, tests and examination.

Creative self-guided work (CSW) aims at developing intellectual skills, common cultural and professional competencies, and at increasing the creative potential of students. CSW includes search, analysis, structuring and presentation of information.

6.2. Self-guided work contents under the course

List of topics for papers:

1. Computational methods of solving linear equations.
2. Calculating higher order determinants
3. Applications of linear inequalities to real problems
4. Vector spaces as an instrument of geometry.
6.3. Control over self-guided work
The results of self-guided work are assessed in the following way:
· study of lecture material is controlled during the oral questioning of students and in colloquium;
· individual and group homework tasks are performed using distributed materials. The teacher checks them and provides students with feedback before tests;
· presentation of the abstract is carried out in conference week.

The following should be used for self-guided work:

      materials on teachers’ personal websites:


     http://portal.tpu.ru/SHARED/s/SHERSTNEVA (A.I. Sherstneva)

     http://portal.tpu.ru/SHARED/g/GALANOVYI (Yu.I. Galanov). 
      various internet resources:


    http://www.exponenta.ru

   http://www.allmath.ru
            and special educational literature which is available in the TPU scientific and technical library.
7. Term-time and final assessments
Course learning outcomes are assessed by means of the following control activities:
	Control procedures
	No
	Name
	Points
	Course Learning Outcomes

	Assessment
	1
	Test in “Matrices and determinants”

	7
	CLO1-CLO5

	Assessment
	2
	Test in “Systems of linear equations”
	7
	CLO1-CLO5

	Assessment
	3
	Test in “Vector spaces”
	7
	CLO1-CLO5

	Assessment
	4
	Test in “Systems of linear inequalities”
	7
	CLO1-CLO5

	Assessment
	5
	Colloquium
	4
	CLO1-CLO5

	Assessment
	6
	Individual home tasks
	2
	CLO1-CLO5

	Total
	
	
	20
	


Some sample list of theoretical questions is published on the teachers’ websites.

The following tools (assessment tools fund) are meant for assessing of the course learning outcomes as part of control procedures:
Assessment 1. Matrices and determinants
1) Calculate the determinant of the 4-th order 
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2) Calculate the product of matrices A*B and B*A if 

[image: image2.emf]
3) Solve matrix equation

[image: image3.emf]
Assessment 2. Systems of linear equations
1) Solve system of equations using 3 methods: Cramer method, matrix method, Gauss method. Do the checking procedure.
[image: image4.emf]
2) Find the general solution of the system.

[image: image5.emf]
3) Find the general solution of the system of linear homogeneous equations and write its fundamental system of solutions.
[image: image6.emf]
Assessment 3. Vector spaces

1) Given 3 vectors
[image: image7.emf]
Find scalar product 
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2) Given 3 points of parallelogram ABCD
[image: image11.emf]
Find coordinates of the 4-th point D, length of the height from point D to the side AB, cosine of the sharp angle between diagonals of parallelogram

3) Given vertexes of the pyramid 

[image: image12.emf]
Find its volume and the length of the height to ABC plane.
Assessment 4. Systems of linear inequalities.

1) Use graphical method to solve the following problem.

A calculator company produces a scientific calculator and a graphing calculator. Long-term projections indicate an expected demand of at least 100 scientific and 80 graphing calculators each day. Because of limitations on production capacity, no more than 200 scientific and 170 graphing calculators can be made daily. To satisfy a shipping contract, a total of at least 200 calculators much be shipped each day.

If each scientific calculator sold results in a $2 loss, but each graphing calculator produces a $5 profit, how many of each type should be made daily to maximize net profits?
2) Use simplex method to maximize the following function.

[image: image13.emf]
Assessment 5. Colloquium
1. Matrices (Basic definitions, types of matrices, matrix operations, properties of matrix operations)
2. Determinants(Basic definitions, particular cases, properties of determinants, methods of determinants calculations)
3. Inverse matrices (Basic definitions, linear dependence, calculation of inverse matrices, properties of inverse matrices)
4. Matrix rank (Basic definitions, methods of calculation of matrix rank, theorem about principal minor)
5. Systems of linear equations (Basic definitions, Cramer’s rule, Matrix method, Gaussian elimination)
6. Homogeneous systems of linear equations (Basic definitions, theorems, fundamental system of solutions)
7. Nonhomogeneous systems of linear equations (Basic definitions, theorem about the complete solution)
8. Courseware
Primary literature:
1. Konev V.V. Linear algebra, vector algebra and analytical geometry. Textbook. Tomsk: TPU Press, 2002.

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

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

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.

3. Apatenok R.F., Markina A.I., Heynman V.B. “Book problems in linear algebra and analytic geometry”, Minsk: Higher School", 1990.
4. Kuznetsov L.A. Collection of tasks in higher mathematics (typical calculations). - M.: Higher School, 1994.

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

6. Alexandrov P.S. “The course of analytical geometry and linear algebra”. M.: Science, 1979 – 512p .
Software and Internet resources:
1. TPU corporate portal, personal Internet-site of A. I. Sherstneva, 

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

     http://portal.tpu.ru/SHARED/g/GALANOVYI
9. Facilities required for the course


Lectures are given in specially equipped classes with multimedia. There are software and websources used in this course.
This syllabus is developed in compliance with the Primary Curriculum Standard of TPU in accordance with the requirements of the Federal State Educational Standard for the training field and profile 15.03.01 Mechanical Engineering.
The syllabus is approved at the meeting of the Interdisciplinary Department 

(protocol No. ____  of _______ “___” 2014).
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