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1. Course objectives
The purpose of the course is to provide students with the:
· development of their mathematical skills and interests;

· formation of the independent work skills necessary for further studies in special disciplines and their related practical activities;

· mastering of the necessary mathematical skills and knowledge helping the students to analyze, model and solve applied problems;

· mathematic education as the research instrument and problem solving skills necessary in their further work.
2. Course within the General education program
“Mathematics 1.6” is one of the basic courses in the natural-science program (Б2.1).
Prior mathematical knowledge and abilities at the level of secondary education are necessary for its successful assimilation. It is necessary to operate freely with simple fractions, the whole and fractional degrees, with formulas of abridged multiplication, to draw the main elementary functions graphs, to find ranges of definition of elementary functions, to operate with logarithms.
Corequisites are "Informatics" (Б2. Б.3.1) and "The concept of modern natural sciences" (Б2.В1).

3. Course Learning Outcomes 
After studying this course students acquire the knowledge, abilities and experience achieving the objectives of the main educational program: P4, P6, P9, P10. The learning outcomes of "Mathematics 1.6" fulfill the learning objectives of general education program as presented in table 1:
Table 1 
	Course Learning Outcomes

 (Competencies from Federal State Educational Standart)
	Components of Learning Outcomes

	
	Code
	Knowledge
	Code
	Skills
	Code
	Competencies

	O1 


	K.1.6
K.1.7


	A student has to know basic concepts and 

instruments of algebra and 

geometry, mathematical 

analysis, 

probability theory, 

mathematical and social

economic statistics

The main mathematical 

decision-making models
	S.1.7
S.1.8

	A student has to be able 
to solve the standard 

mathematical tasks, 

used at 

making the managerial 

decisions
To use 

mathematical language and 

symbolic at 

creation of 

Organizational and
managerial models
	C.1.7 

	A student has to own the mathematical, 

statistical and 

the quantitative 

methods of the solution of standard organizational and

managerial tasks


After studying this course the following results have to be reached by students:

Table 2 

The planned results of course development 

	№ п/п
	Результат

	O1
	To apply natural-science knowledge in the professional activity. To carry out theoretical and applied researches in area of
modern management achievements in Russia and abroad in uncertain conditions with using of the modern scientific methods


4. Course structure and content
The course consists of the following topics:

1. Basic concepts of the mathematical analysis
Concept of a set. Operations over sets and their properties. Concept of a real number. Numerical sets. Concept of a complex number. Concept of function. Various tasks about function. Behaviours of function and the characteristics. Concepts of functions (difficult, implicit, return). Elementary functions and their properties. Classification of functions.

2. Limit and continuity of function with one variable

Concept of a limit. Main theorems of limits. Number е. Concept of infinitesimal size and infinitely big size. Their interrelation. Concept of unilateral limits. A function continuity (in a point, on a set). Calculation of function limits. Points of a gap and their classification. Main properties of continuous functions.

3. Differential calculus of functions with one variable 

Concept of a derivative in a physical and geometrical sense. Equations of a tangent and normal to a curve. Concept of differentiable function. Differential. Rules of differentiation. Derivatives of the main elementary functions. Derivatives and differentials of the highest orders. Main theorems of differential calculus. Lopital's rule. Taylor's formula. Applying differential calculus to the research of functions. Drawing of function graphs.

4. Integral calculus of functions with one variable 

Concept of an antiderivative. Uncertain integral and its properties. Table of integrals. Main methods of integration: replacement of a variable, integration "in parts". Integration of rational fractions. Integration of the elementary trigonometrical expressions. Concept of "impossible" integrals. The tasks leading to concept of a certain integral. Concept of a certain integral, its property and geometrical sense. Integral with a variable top limit and the Newton formula − Leibniz. Replacement of a variable in a certain integral. Integration "in parts". Numerical methods of calculations of certain integrals (method of rectangles, trapezes, parabolas). Calculation of the areas of flat figures in the Cartesian system of coordinates. Not own integrals. 

5. Course activities
Please refer to 8 references for further details. Table 3 shows the teaching and learning activities in this course.
Table 3  Teaching methods and forms of learning
	Method
	Learning forms
	

	
	Lecture
	Practical classe
	Self-Study
	К. пр.

	IT- Methods
	+
	
	+
	

	Teamwork
	
	+
	+
	

	Discussion
	+
	+
	+
	

	Experience-based  learning
	
	+
	+
	+

	Advanced self-study
	
	+
	+
	+

	Search
	+
	+
	+
	+

	Investigation
	
	+
	+
	+

	Individual training
	
	+
	
	


6. Self-study program

6.1. Types and forms of self-study 
Term-time self-study aims at deepening student knowledge and developing practical skills. It includes research, completing individual graphic works, studying theoretical and lecture material, and preparing for practical classes and laboratory works, tests and examination. 


Creative problem-oriented autonomous work aims at developing intellectual skills, common cultural and professional competencies, and potential of students.

	
	Types of independent work

	1
	Lectures studding 

	2
	Work with educational literature and with the abstract

	3
	Doing of homeworks

	4
	Doing of individual homeworks

	5
	Preparation for controls

	6
	Preparation and protection of the paper


6.2. Self-study content

In studying the course, students will learn the following topics independently:
1. First remarkable limit, formulation and proof. 

2. Using infinitesimal sizes to calculate limits. 

3. Taylor's formulas for the functions sinx, cosx, ln(1–x). 

4. Approximate calculation of certain integrals on formulas of rectangles, trapezes, Simpson. 

5. Properties and graphic representation of an ellipse, hyperbole.

List of topics for papers:
1. Use of differential calculus method in the solution for economic tasks.
2. Use of integral calculus in different tasks. 

3. Concept of function in economy, examples.

6.3. Self-study control

Studying of lecture material is controlled during student’s oral polls and on colloquiums. 

Individuals will perform their homework using distributed materials. The teacher will check the homework and provide students with feedback. before writing of examination of the corresponding subject. 

Protection of the paper is carried out on conference weeks.
6.4. Methodical support of students self-studying

For independent work of students the network educational resources presented in the TPU portal (on the site of VM chair, the personal sites of teachers), and also various methodical development and special educational literature which are available in the TPU scientific and technical library are used.

7. Term-time and final assessments
	Assesses
	No
	Name
	Points
	Due Date

	Assessment
	1
	Sets. Complex numbers 
	10
	15.09

	Assessment
	2
	Functions
	10
	30.09

	Assessment
	3
	Limits
	10
	20.10

	Assessment
	4
	Colloquium
	2
	30.10

	Assessment
	5
	Differential calculus
	10
	20.11

	Assessment
	6
	Integral calculus
	10
	20.12

	Assessment
	7
	Individual home tasks
	8
	term-time

	Exam
	8
	
	40
	20.06

	Total
	
	
	100
	


To qualify passing the exam, student assessments must be of high qualities. This requirement made to ensure that each student will have sufficient course knowledge to do the exam.
For the examination cards will be given to students to answer two theoretical questions and solve three practical problems. 

Some sample list of examination questions are published on the teacher's website.
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Software and Web sources
1. TPU corporate portal, personal Internet-site of E. G. Pakhomova, 

     http://portal.tpu.ru/SHARED/p/PEG. 

2. TPU corporate portal, personal Internet-site O. N. Imas, 

     http://portal.tpu.ru/SHARED/o/ONM. 

3. Mathematical Internet magazine "Exponenta", http://www.exponenta.ru 

4. Mathematical Internet portal "All Mathematics", http://www.allmath.ru

5. Internet site of the Center of educational communications and testing of professional education, http://www.ctve.ru 

6. The Internet test on mathematics, http://www.mathtest.ru 

7. The textbook on mathematics (DJVU format), 

 http://eqworld.ipmnet.ru/ru/library/mathematics.htm
9. Facilities

Lectures are given in the specialized equipped classes with multimedia equipment. There are software and websources used in this course.
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