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INTRODUCTION

The syllabus on each discipline is a must for successful teaching process organization according to the European Credit Transfer System. Teachers and students are to be familiarized with it. Grading system is an integral part of the syllabus and provides for assessment of student’s knowledge and skills during current, module and semester checks.

Grading procedure is performed according to national grading scale and European Credit Transfer System grading scale.

1. REFERENCE NOTES
1.1. The discipline position in the curriculum system 

The course of higher mathematics is foundation of the mathematical education of specialist in Computer Engineering. 

1.2. Aim of the discipline
The purpose of teaching discipline is to teach students skills relevant mathematical apparatus of mathematics, which should be sufficient for formulating mathematical models associated with subsequent practical activity specialists. 

1.3. Tasks for learning the discipline
The main tasks for the discipline study are:


· Instill the necessary theoretical knowledge and main fields of their applications in curriculum system;   
· Give the initial skills of mathematical research of applied problems;

· Develop skills of independent study of mathematical methods and necessary scientific literature.

1.4. Integrated requirements for learning outcomes on the discipline
          As the result of mastering the discipline a student should

know:

· Basic definitions, theorems, rules and their practical application;

· Proofs of  the most important theorems that underlie the methods examined.

A student has to be able to do the following:

· Apply mathematical methods in the learning of general scientific and special education; 

·  Apply mathematical methods in solving practical problems using computers and the special literature. 

1.5. Integrated requirements for learning outcomes on modules 

The instructional material is structured according to a module principle and consists of eight educational modules. 

1.5.1. As a result of mastering the material of module №1 „ Elements of Linear and Vector Algebra and Analytical Geometry” a student should

know: 
   –  properties and methods of calculation of determinants;

    –  methods of solutions of the systems of linear algebraic equations;
         –  properties and calculation of dot, cross and triple products;
         – different forms of equations of straight line and a plane;
         – different forms of equations of straight line on a plane;

         –  equations of a plane, straight line in space;

          – equations of the curves of the second order and the surfaces of the second order.
 A student has to be able to do the following:

    –  evaluate the determinants; 

    –  make operations with matrices; 

   –  find  a rank of a matrix;
   –  find inverse matrix;
    –  solve the systems of linear algebraic equations by Cramer’s rule, matrix method, Gauss’ method;
    –  analyze consistency of the systems of linear algebraic equations
     –  decompose a vector with respect to the basis;
     –  apply dot, cross and triple products for the geometric problems solutions.

          –  solve metrical problems in the plane and in the space.
1.5.2. As a result of mastering the material of module №2 „Differential Calculus  Functions of One Variable” a student should

know: 
    – derivatives of basic elementary functions and differentiation rules; 
    – differentiation rules;  

    – basic formulas of differential calculation;
    – scheme of construction of the graph of function;
    – theorems about limits, honorable limits; 

    – formulas for tangent and normal of the curve. 

A student has to be able to do the following:

   – to calculate limits;

   – to investigate functions on continuity;

   – to calculate derivatives of different orders;

   – to construct of the graphs of functions.

1.5.3. As a result of mastering the material of module № 3 „Complex Numbers. Integral Calculus of Function of One Variable” a student should

know: 
  – different forms of complex number; 

  – operations with complex numbers; 

   –  table of basic integrals;

  –  basic methods of integration.
A student has to be able to do the following: 
    – to realize operations with complex numbers;

    – to calculate  indefinite, definite and improper integrals;

          –  to apply definite  integrals to the physical and geometrical problems.

1.5.4. As a result of mastering the material of module № 4 „Differential Calculus of Functions of Several Variables. Differential Equations” a student should

know: 

  – partial derivatives;

    – necessary and sufficient conditions for extrema of function of two variables;

   –  types of differential equations and methods of their solving;

  – methods of their solving.

A student has to be able to do the following:

  –  to calculate the first-order and the higher-order  partial derivatives  for the given function;

– to investigate of the function of two variables for extrema;

  – to find general, partial solutions of differential equation and system of differential equation;

  – to make  differential equation for a concrete physical problem. 

.

1.5.5. As a result of mastering the material of module № 5 „Series” a student should

know: 

   –  types of numerical and functional series;

    –  sufficient tests for convergence of arbitrary numerical series;

    –  expansion in power series of basic elementary functions. 

A student has to be able to do the following: 
   – to investigate numerical series for convergence;

   – to find  the domain of convergence of functional  series;

   – expand functions in power series;

   – to apply series to approximate calculations;

   – to expand a function in  Fourier series for the different cases.

 1.5.6. As a result of mastering the material of module № 6 „ Multiple integrals. Line and surface integrals. Elements of field theory” a student should

know: 
   – definitions,  properties and calculate rules of multiple integrals, line and  surface integrals;

   – coordinates system on a plane and in space;

· change of variables in multiple integrals;

    – types of scalar and vector fields, their differential and integral characteristics.

A student has to be able to do the following: 
  – to calculate integrals;

 – to calculate characteristics of the scalar and vector fields (directional derivative, gradient, divergence, curl, flux, circulation, potential).
  1.5.7. As a result of mastering the material of module № 7 „Functions of a Complex Variable” a student should

know: 
   – base elementary functions of a complex variable;

   – formulas differentiation and integration of functions of a complex variable;

    – Taylor series. Laurent series Isolated singularities. Residues.

A student has to be able to do the following
   –  to separate real and imaginary part of the function;

   – differentiated and integrated functions;
   – to expand a function in  Laurent series;

   – to apply  residues to integrals.

  1.5.8. As a result of mastering the material of module № 8 „Operational Calculus” a student should

know: 
          – image basic elementary functions;

   – properties of originals and images.

A student has to be able to do the following 

· to find  the image of the original and the original of the image;

· to apply  the Laplace transform to the solution of  applied problems.

Knowledge and skills received student studying this discipline will be applied in mastering next discipline for specialist with complete higher education.

.

1.6. Interconnection with other disciplines
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2. THE DISCIPLINE CONTENT

2.1. The discipline topical plan
Table 2.1
	№


	Topic
	Classes volume (hours)

	
	
	Total
	Lectures
	Practical classes
	Self study

	1
	2
	3
	4
	5
	6

	1 semester

	Module №1 „ Elements of Linear and Vector Algebra and Analytical Geometry”

	1.1
	Elements of linear algebra
	12
	4
	4
	4

	1.2
	Elements of vector algebra
	9
	4
	2
	3

	1.3
	Straight line and the plane 
	18
	6
	6
	6

	1.3
	Curves and surfaces of  the second order
	10
	2
	4
	4

	1.4
	Home work №1 (part 1)
	4
	
	
	4

	1.5
	Module control work №1
	3
	2
	
	1

	Total for module №1
	56
	18
	16
	22

	Module №2 „ Differential Calculus  Functions of One Variable ”

	2.1
	Theory of limits
	21
	6
	8
	7

	2.2
	Derivative and  differential 
	21
	6
	8
	7

	2.3
	Application of  Derivative for investigation of functions
	7
	2
	2
	3

	2.4
	Home work №1 (part 2)
	4
	
	
	4

	2.5
	Module control work №2
	3
	2
	
	1

	Total for module №2
	56
	16
	18
	22

	Total for the first semester
	112
	34
	34
	44

	2 semester

	Module №3 „ Complex Numbers. Integral Calculus of Function of One Variable”

	3.1
	Complex number
	7
	2
	2
	3

	3.2
	Indefinite integral 
	24
	8
	8
	8

	3.3
	Definite integral and  its application
	21
	6
	8
	7

	3.4
	Home work №2 (part 1)
	4
	
	
	4

	3.4
	Module control work №3
	3
	2
	
	1

	Total for module №3
	59
	18
	18
	23

	Module №4 „Differential Calculus of Functions of Several Variables. Differential Equations”

	4.1
	Differential calculus functions of several variables
	18
	6
	6
	6

	4.2
	Differential equations of the first order
	16
	4
	6
	6

	4.3
	Higher-order differential equations. Systems of  differential equations
	18
	6
	6
	6

	4.4
	Home work №2 (part 2)
	4
	
	
	4

	4.5
	Module control work №4
	3
	2
	
	1

	Total for module №4
	59
	18
	18
	23

	Total for the second semester
	118
	36
	36
	46

	3 semester

	Module №5 „Series”

	5.1
	Number series
	12
	4
	4
	4

	5.2
	Functional series
	16
	4
	6
	6

	5.3
	Fourier series  and Fourier integral 
	21
	6
	8
	7

	5.4
	Home work №3 (part 1)
	4
	
	
	4

	5.5
	Module control work №5
	3
	2
	
	1

	Total for module №5
	56
	16
	18
	22

	Module №6 „ Multiple integrals. Line and surface integrals. Elements of field theory”

	6.1
	Multiple integrals
	19
	6
	6
	7

	6.2
	Line integrals
	15
	4
	6
	5

	6.3
	Surface integrals. Elements of field theory
	15
	6
	4
	5

	6.4
	Home work №3 (part 2)
	4
	
	
	4

	6.5
	Module control work №6
	3
	2
	
	1

	Total for module №6
	56
	18
	16
	22

	Total for the third semester
	112
	34
	34
	44

	4 semester

	Module №7 „Functions of a Complex Variable”

	7.1
	Functions of a complex variable
	15
	4
	6
	5

	7.2
	Integration of functions of a complex variable.  Series in complex plane
	12
	2
	6
	4

	7.3
	Isolated singularities. Integral  residues 
	12
	2
	6
	4

	7.4
	Home work №4 (part 1)
	4
	
	
	4

	7.5
	Module control work №7
	3
	2
	
	1

	Total for module №7
	46
	10
	18
	18

	Module №8 „Operational Calculus”

	8.1
	Laplace transform. Original and image functions
	15
	2
	8
	5

	8.2
	Original and image functions. Inversation of  Laplace transform
	10
	2
	4
	4

	8.3
	Applications of Laplace transform
	12
	2
	6
	4

	8.4
	Home work №4 (part 2)
	4
	
	
	4

	8.5
	Module control work №8
	3
	2
	
	1

	Total for module №8
	44
	8
	18
	18

	Total for the fourth semester
	90
	18
	36
	36

	Total for the discipline
	432
	122
	140
	170


2.2. Didactic process development of classes types

2.2.1. Lectures, their subject matters and volume

 Table 2.2
	№

пор.


	Topic
	Classes volume (hours)

	
	
	Lectures
	Self study

	1
	2
	3
	4

	1 semester

	Module №1 „ Elements of Linear and Vector Algebra and Analytical Geometry”

	1.1
	Determinants and matrices
	2
	1

	1.2
	Systems of linear algebraic equations
	2
	1

	1.3
	Vectors
	2
	1

	1.4
	Dot, cross and triple products of vectors
	2
	1

	1.5
	Straight line on a plane
	2
	1

	1.6
	Plane in the space
	2
	1

	1.7
	Straight line in the  space
	2
	1

	1.8
	Curves  and surfaces of the second order
	2
	2

	1.9
	Module control work №1
	2
	1

	Total for module №1
	18
	10

	Модуль №2 „ Differential Calculus  Functions of One Variable”

	2.1
	Concept of  sequence and function. The limit of a sequence 
	2
	1

	2.2
	Limit of function
	2
	1

	2.3
	Limit of a function. Continuity of function
	2
	1

	2.4
	Derivative of a function
	2
	1

	2.5
	Differential of a function
	2
	1

	2.6
	Тheorems of  differential calculus  
	2
	1

	2.7
	Applications of derivatives for Investigating functions
	2
	2

	2.8
	Module control work №2
	2
	1

	Total for module №2
	16
	9

	Total for the first semester
	34
	19

	2 semester

	Module №3 „ Complex Numbers. Integral Calculus of Function of One Variable”

	3.1
	Complex numbers
	2
	2

	3.2
	Indefinite integral
	2
	1

	3.3
	Integration of rational functions
	2
	1

	3.4
	Integration of trigonometric  functions
	2
	1

	3.5
	Integration  of irrational  functions
	2
	1

	3.6
	Definite integral
	2
	1

	3.7
	Improper integrals
	2
	1

	3.8
	Applications of definite  integrals
	
	1

	3.9
	Module control work № 3
	2
	1

	Total for module №3
	18
	10

	Module №4 „Differential Calculus of Functions of Several Variables. Differential Equations ”

	4.1
	Function of several variables, limit and continuity. Partial derivatives
	2
	1

	4.2
	Derivatives and differentials  of function of several variables
	2
	1

	4.3
	Some applications of partial derivatives derivatives
	2
	1

	4.4
	The frst-order differential equations
	2
	1

	4.5
	Меthods for solving of the first-order differential equations
	2
	2

	4.6
	Higher-order differential equations
	2
	1

	4.7
	Higher-order linear differential equations 
	2
	1

	4.8
	Systems of differential equations
	2
	1

	4.9
	Module control work № 4
	2
	1

	Total for module №4
	18
	10

	Total for the second semester
	36
	20

	3 semester

	Module №5 „Series”

	5.1
	Numerical series
	2
	1

	5.2
	Series with arbitrrary terms
	2
	1

	5.3
	Functional series
	2
	1

	5.4
	Power series and their applications
	2
	2

	5.5
	Fourier series
	2
	1

	5.6
	Fourier series for periodic functions with arbitrary period
	2
	1

	5.7
	Fourier integral
	2
	1

	5.8
	Module control work № 5
	2
	1

	Total for module №5
	16
	9

	Module №6 „ Multiple integrals. Line and surface integrals. Elements of field theory ”

	6.1
	Double integrals
	2
	1

	6.2
	Triple integrals
	2
	1

	6.3
	Change of variables in multiple integral
	2
	2

	6.4
	Line integrals of the first kind kind
	2
	1

	6.5
	Line integrals of the second kind
	2
	1

	6.6
	Surface integrals
	2
	1

	6.7
	Elements of field theory
	2
	1

	6.8
	Main characteristics of vector field
	2
	1

	6.9
	Module control work № 6
	2
	1

	Total for module №6
	18
	10

	Total for the third semester
	34
	19

	4 semester

	Module №7 „Functions of Complex Variable”

	7.1
	Functions of a complex variable
	2
	1

	7.2
	Differentiation of functions of  complex variable
	2
	1

	7.3
	Integration of functions of a complex variable.  Series in complex plane
	2
	1

	7.4
	Isolated singularities. Integral  residues 
	2
	1

	7.5
	Module control work № 7
	2
	1

	Total for module №7
	10
	5

	Module №8 „Operational Calculus”

	8.1
	Laplace transform. Original and image functions
	2
	1

	8.2
	Inversation of  Laplace transform
	2
	2

	8.3
	Applications of Laplace transform
	2
	1

	8.4
	Module control work № 8
	2
	1

	Total for module №8
	8
	5

	Total for the fourth semester
	18
	10

	Total for the discipline
	122
	68


2.2.2. Practical classes, their subject matters and volume 

Table 2.3
	№


	Topic
	Classes volume (hours)

	
	
	Practical classes   
	Self study

	1
	2
	3
	4

	1 semester

	Module №1 „ Elements of Linear and Vector Algebra and Analytical Geometry”

	1.1
	Determinants and matrices
	2
	1

	1.2
	Systems of linear algebraic equations
	2
	1

	1.3
	Vectors. Products of vectors
	2
	1

	1.4
	Straight line on a plane
	2
	1

	1.5
	Plane in the space
	2
	1

	1.6
	Straight line in the  space
	2
	1

	1.7
	Curves  of the second order
	2
	1

	1.8
	Surfaces of the second order
	2
	1

	Total for module №1
	16
	8

	Модуль №2 „ Differential Calculus  Functions of One Variable”

	2.1
	Concept of  sequence and function. The limit of a sequence 
	2
	1

	2.2
	Limit of function. The first  remarkable limit
	2
	1

	2.3
	The second remarkable limit.  Comparison of infinitesimals
	2
	1

	2.4
	Continuity of function.
	2
	1

	2.5
	Derivative of a function
	2
	1

	2.6
	Derivative and differential of a function
	2
	1

	2.7
	Theorems on differentiable functions. Rolle’s theorem. Lagrange’s theorem. Cauchy theorem. L'Hôpital's rule.
	2
	1

	2.8
	Theorems on differentiable functions. Taylor’s and Maclaurin formulas
	2
	1

	2.9
	Applications of derivatives for Investigating functions
	2
	1

	Total for module №2
	18
	9

	Total for the first semester
	34
	17

	2 semester

	Module №3 „ Complex Numbers. Integral Calculus of Function of One Variable”

	3.1
	Complex numbers
	2
	1

	3.2
	Indefinite integral
	2
	1

	3.3
	Rational functions. Integration of rational functions
	2
	1

	3.4
	Integration of trigonometric  functions
	2
	1

	3.5
	Integration  of irrational  functions
	2
	1

	3.6
	Definite integral
	2
	1

	3.7
	Improper integrals
	2
	1

	3.8
	Applications of definite integrals to calculation of areas of domains
	2
	1

	3.9
	Applications of definite integrals to calculation of arc lengths and volume
	2
	1

	Total for module №3
	18
	9

	Module №4 „Differential Calculus of Functions of Several Variables. Differential Equations ”

	4.1
	Function of several variables, limit and continuity. Partial derivatives of the first order and higher orders
	2
	1

	4.2
	Differentials  of function of several variables
	2
	1

	4.3
	Applications of  the second order partial derivatives. Extremum of a function
	2
	1

	4.4
	The frst-order differential equations
	2
	1

	4.5
	Homogeneous and  linear differential equations.  
	2
	1

	4.6
	Exact differential equation. Integrating multiple 
	2
	1

	4.7
	Higher-order differential equations
	2
	1

	4.8
	Homogeneous higher-order linear differential equations 
	2
	1

	4.9
	Nonhomogeneous higher-order linear differential equations with constant coefficients. Systems of differential equations
	2
	1

	Total for module №4
	18
	9

	Total for the second semester
	36
	18

	3 semester

	Module №5 „Series”

	5.1
	Numerical series. Sufficient tests for convergence series with positive terms 
	2
	1

	5.2
	Series with arbitrary terms. Absolute and conditional convergence
	2
	1

	5.3
	Functional series. Domain radius of convergence for functional series
	2
	1

	5.4
	Power series. Interval and radius of convergence for power series
	2
	1

	5.5
	Applications of power series
	2
	1

	5.6
	Fourier series for 2π-periodic functions. Fourier series of odd and even functions
	2
	1

	5.7
	Fourier series for periodic functions with arbitrary period
	2
	1

	5.8
	Fourier series for  functions defined on arbitrary interval
	2
	1

	5.9
	Fourier integral
	2
	1

	Total for module №5
	18
	9

	Module №6 „Multiple integrals. Line and surface integrals. Elements of field theory”

	6.1
	Double integrals. Change of variables in double integral
	2
	1

	6.2
	Applications of double integrals. Triple integrals.
	2
	1

	6.3
	Change of variables in triple integral. Applications of triple integrals
	2
	1

	6.4
	Line integrals of the first kind kind
	2
	1

	6.5
	Line integrals of the second kind. Green’s formula
	2
	1

	6.6
	Surface integrals of the first and of the second kind
	2
	1

	6.7
	Elements of field theory. Scalar and vector fields.
	2
	1

	6.8
	Main characteristics of vector field.  Hamiltonian
	2
	1

	Total for module №6
	16
	8

	Total for the third semester
	34
	17

	4 semester

	Module №7 „Functions of Complex Variable”

	7.1
	Functions of complex variable
	2
	1

	7.2
	Main elementary functions of a complex variable
	2
	1

	7.3
	Differentiation of functions of a complex variable.
	2
	1

	7.4
	Integration of functions of a complex variable.
	2
	1

	7.5
	Power series with complex terms 
	2
	1

	7.6
	Laurent series
	2
	1

	7.7
	Isolated singular points
	2
	1

	7.8
	Integral  residues
	2
	1

	7.9
	Application of residues to calculation of integrals
	2
	1

	Total for module №7
	18
	9

	Module №8 „Operational Calculus”

	8.1
	Laplace transformation. Original and image functions
	2
	1

	8.2
	Laplace transformation. Shift, delay and similarity theorems
	
	1

	8.3
	Image of convolution
	2
	1

	8.4
	Image periodic signal. Image step  functions.
	2
	1

	8.5
	Finding the original fractional rational functions. Elementary methods for finding the original functions
	2
	1

	8.6
	Finding the original functions applyingз Heaviside theorems 
	2
	1

	8.7
	Applications of Laplace transformation to solving of differential equations with constant coefficients and right-hand part of special type
	2
	1

	8.8
	Applications of Laplace transformation to solving of differential equations applying Duhamel’s formula
	2
	1

	8.9
	Applications of Laplace transformation to solving of systems of linear differential equations
	2
	1

	Total for module №8
	18
	9

	Total for the fourth semester
	36
	18

	Total for the discipline
	140
	70


2.2.3. Self studying, its subject matters and volume 
Table 2.4
	№


	Self study (SS) topical content
	Self study volume (hours)

	1
	2
	3

	The first semester

	1.
	To work on the material of lectures
	17

	2.
	Preparation to the practical classes
	17

	3.
	Performance of home work №1
	8

	4.
	Preparation to module tests
	2

	Total for the first semester
	44

	The second semester

	1.
	To work on the material of lectures
	18

	2.
	Preparation to the practical classes
	18

	3.
	Performance of home work №1
	8

	4.
	Preparation to module tests
	2

	Total for the second semester
	46

	The third second semester

	1.
	To work on the material of lectures
	17

	2.
	Preparation to the practical classes
	17

	3.
	Performance of home work №1
	8

	4.
	Preparation to module tests
	2

	Total for the third semester
	44

	The fourth semester 

	1.
	To work on the material of lectures
	9

	2.
	Preparation to the practical classes
	18

	3.
	Performance of home work №1
	7

	4.
	Preparation to module tests
	2

	Total for the fourth semester
	36

	Total for the discipline
	170


2.2.3.1. Homework
Homeworks are executed in the first (Homework № 1), in the second (Homework № 2), in the third (Homework № 3) and in the fourth (Homework № 4) semesters, in accordance with the ratified methodical recommendations, with the purpose of fixing and deepening of theoretical knowledge and abilities of student. The Home Assignment processing is the important stage in mastering of educational material that is taught in this discipline.

The first part of Homework № 1 is executed on the base of educational material which is a component of module № 1 „Elements of Linear and Vector Algebra and Analytical Geometry”. The second part of Homework № 1 is executed on the base of educational material which is a component of module № 2 „ Differential Calculus of Functions of One Variable”. The concrete purpose of Homework № 1 is to consolidate and deepen students' knowledge and skills in investigation of systems of linear algebraic equations and in investigation of the function of one variable applying derivatives.

Implementation, registration and defense of Homework № 1, is carried out by a student in an individual order in accordance with methodical recommendations.

The time required for implementation of Homework № 1 - up to 8 hours of Self study.

The first part of Homework № 2 is executed on the base of educational material which is a component of module № 3 „ Complex Numbers. Integral Calculus of Function of One Variable”. The second part of Homework № 2 is executed on the base of educational material which is a component of module № 4 „Differential equations. Series”. The concrete purpose of Homework № 2 is to consolidate and deepen students' knowledge and skills in evaluating integrals of the function of one variable and in investigation of the function of several variables applying derivatives.

Implementation, registration and defense of Homework № 2, is carried out by a student in an individual order in accordance with methodical recommendations.

The time required for implementation of Homework № 2 - up to 8 hours of Self study.

The first part of Homework № 3 is executed on the base of educational material which is a component of module № 5 „Series”. The second part of Homework № 3 is executed on the base of educational material which is a component of module № 6 „Multiple integrals. Line and surface integrals. Elements of field theory”. The concrete purpose of Homework № 3 is to consolidate and deepen students' knowledge and skills in applications of series and of field theory.

Implementation, registration and defense of Homework № 3, is carried out by a student in an individual order in accordance with methodical recommendations.

The time required for implementation of Homework № 3 - up to 8 hours of Self study.

The first part of Homework № 4 is executed on the base of educational material which is a component of module № 7 „Functions of Complex Variable”. The second part of Homework № 4 is executed on the base of educational material which is a component of module № 8 „Operational Calculus”. The concrete purpose of Homework № 4 is to consolidate and deepen students' knowledge and skills in application of residues evaluating integrals and in application of Laplace transform.

Implementation, registration and defense of Homework № 4, is carried out by a student in an individual order in accordance with methodical recommendations.

The time required for implementation of Homework № 4 - up to 8 hours of Self study.

3. Methodological guides and teaching materials on the discipline
3.1. The basic and additional literature
The basic literature
       3.1.1. Денисюк В.П., Репета В.К. Вища математика. Модульна технологія навчання. Навчальний посібник. Частина 1. К.: Книжкове вид-во НАУ, 2007.

       3.1.2. Денисюк В.П., Репета В.К. Вища математика. Модульна технологія навчання. Навчальний посібник. Частина 2. К.: Книжкове вид-во НАУ, 2007.

3.1.3.  Денисюк В.П., Репета В.К., Гаєва К.А., Клешня Н.О.  Вища математика. Модульна технологія навчання. Навчальний посібник. Частина 3. К.: Книжкове вид-во НАУ, 2005.

3.1.4.  3.1.5. Higher mathematics. Part 1: Manual/ Denisiuk V.P., Grishina L.I., Karupu O. W., Oleshko T.A., Pakhnenko V.V., Repeta V.K. – Kyiv: NAU, 2006.
 3.1.5.  Дубовик В. П., Юрик І. І. Вища математика. – К.: Вища шк., 1993.


   The additional literature 
3.1.6. Овчинников П.П.  Вища математика: Підручник: У 2 ч. Ч. 2: Диференці-альні рівняння. Операційне числення. Ряди та їх застосування. Стійкість за Ляпуновим. Рівняння математичної фізики. Оптимізація і керування. Теорія ймовірностей. Числові методи. — К.: Техніка, 2000.

      3.1.7. Беклемишев Д.В. Курс аналитической геометрии и линейной алгебрі. – М.: Наука, 1984.

3.1.8.  Пискунов Н.С. Дифференциальное и интегральное исчисления. Т.1, Т.2. – М.: Наука, 1976.

3.2. Methodological guides and teaching materials
  3.2.1. Instructional wall sheets.

  3.2.2.In-line medium.

4. Students’ Knowledge and Skills Grading System 

4.1. Basic Terms, Concepts, Definitions
4.1.1. Semester Examination is a form of final check of how well a student has mastered both theoretical and practical material in a given subject during a semester. Written examination is held during the examination period in the presence of a board of examiners headed by the chief of the department in accordance with the established time-table. 

Semester control is performed at the University in written form or by using computer technologies in order to provide objectivity and transparency of control of acquired knowledge and skills of students. This provision does not apply to the courses, presentation of educational material of which requires from the student mainly verbal responses. The list of disciplines with oral (combined) form semester control is set separately for each direction (specialty) preparation of specialists with the permission of Deputy Rector for Academics.

4.1.2. Graded test is a form of final check of how well a student has mastered material in a given subject based on results of his performance of all kinds of academic activity through the semester: audience work during lectures and practical classes and self-study during performance of self-test assignments (calculation homework performance, referats etc).

Graded test does not require student’s presence and is passed provided student has done all previous kinds of academic activity specified by the discipline syllabus and has received positive in national scale total module grades for each module. Teacher has right to run additional test, interview, express-test etc to specify particular positions.
4.1.3 ECTS system is a model of academic process organization based on a combination of two constituents: module technology of training and credits (Test Units) and covers the content, forms and facilities of academic process, forms of checking students’ knowledge and skills quality as well as academic activity of students both in class and outside it (i.e. self-study). The ECTS system aims at making students work on a systematic basis during the semester in view of their future professional success.
4.1.4. A module is a logically complete, relatively independent integral part of a training course, a set of theoretical and practical tasks of relevant content and structure with an elaborated system of methodical, educative, individual and technological support, a necessary component of which is an appropriate form of grading.  

4.1.5. A credit (test unit) is a single unit of measuring work done by students both in class and outside it (Academic Load) which is equivalent to 36 working hours.
4.1.6. A grade is a quantitative measuring unit of students’ learning outcomes assessment, based on a multi-value scale as they perform their pre-assigned set of academic tasks.

4.1.7. The ECTS grading system is a system of measuring the quality of all types of classroom and self-study work done by students as well as the level of their knowledge and skills by assessing them in values according to the 100-value scale with further transfer of these values into the national scale and the ECTS scale.
The grading system envisages the use of the following grades: the current module grade, the module test grade, the total module grade, the semester module grade, the examination grade and the total semester grade.
.7.1. The current module grade consists of values which a student gets for a certain kind of academic work in mastering a given module, i.e. doing and defending his/her individual tasks at practical classes. 

4.1.7.2. The module test grade is determined in values and in national scale grades as a result of doing the module test.

4.1.7.3. The total module grade is determined in values and in national scale grades as the sum of the current module grade and test module grade.

4.1.7.4. The semester module grade is determined in values and in national scale grades as the sum of the total module grades obtained after studying the material of all the modules within a semester. 

.
 4.1.7.5.  The examination grade is determined (in values and in national scale) as the results of the performance of the examination tasks
4.1.7.6. The differential test grade is determined (in values and in national scale by the re0sults of all kinds of academic activity through the semester.

4.1.7.7. The total semester grade is determined as the sum of the semester module grade and the examination (differentiated test grade in the case of differentiated test) grade in values, national scale grades and ECTS scale grades.

The total grade in a discipline taught during a few semesters is determined as the average of the total semester grades in values with its further transfer into the national scale and the ECTS scale. The total grade in a discipline is entered into the Appendix to the Specialist’s diploma. 
4.2. Grading Scale for Students’ Learning Outcomes Assessment
4.2.1. The department of  Higher and  Numerical  Mathematics has established the following distribution of values based on the 100-valuet scale: 

88 values – maximum semester module grade for all academic modules within a semester.

12 values – maximum examination grade.

The semester module grade is the sum of all the total module grades, the assessment of each module being made on a single principle based on the 88-value scale. 

The total module grade is determined in values and national scale grades as the sum of the current module grade and the test module grade (Table 4.1.)  

                                              Table 4.1 
Grading of different kinds of a student’s academic work 
	Forms of Testing 
	Kind of Academic Work
	Grade Values

	The Current  Testing
	Implementation of individual tasks
	SІ   :  0 – 32 

	
	Practical classes (verbal answers, audience independent works, express testing, activity is on employments, implementation of home tasks and so on)
	SА   :  0 – 32   

	Current Module Grade
	0 – 64 

	The Module Testing  
	Module Test
	SМ   :  0 – 24  

	The semester module grade values
	0 – 88 


Grading of certain kinds of a student’s academic work is determined according to the Table 4.2.                                                                                                          
                                              Table 4.2
	№
	Module component
	Мах

Grade Values

	1
	Express test 
	 5 х 2 = 10 

	2
	Express paper 
	 5 х 2 = 10 

	3
	Answering the question, audience work 
	3 х 2 = 6 

	4
	Calculation homework performance  
	1 х 3 = 6 

	5
	Active work in practical classes
	1 х 3 = 6 

	6
	Individual assignments (1 task =32 : n), where  n is the number of tasks
	32 

	7
	Module Test  
	24.

	Total
	88 


4.2.2. Module control is performed by the committee leaded by the head of department via student’s performance of the module test with duration of no more than two academic hours. 

Correspondence of the module test grades, express tests grades, express papers grades and self-test assignments grades to the national scale grades are contained in Table 4.3. 
Table 4.3

	Module Test Grade Values
	Express test Grade Values
	Express paper Grade Values
	Individual Home Assignment Values
	National Scale

	22–24
	5
	5
	29–32
	excellent

	18–21
	4
	4
	24–28
	good

	14–17
	3
	3
	19–23
	satisfactory

	0–13
	0 – 2
	0 – 2
	0–18
	bad


4.2.2.1. Correspondence of the active work in practical classes grades to the national scale grades:  3  – excellent, 2 – satisfactory, 1 or 0 – bad;  homework: 1 – excellent, 0 – bad; active work in practical classes:      1 – excellent, 0 – bad. 


4.2.3. A student is allowed to pass the module if his/her Current Module Grade is positive, i.e. higher than ‘bad’ according to the national scale.

4.2.4. Module control is performed by the committee leaded by the head of department via student’s performance of the module test with duration of no more than two academic hours. 

Correspondence of the module test grades, express tests grades, express papers grades and self-test assignments grades to the national scale grades are contained in Table 4.4. 

                                                                                              Table 4.4

	Semester Grade Values
	National Scale

	79–88
	excellent

	66–78
	good

	53–65
	satisfactory

	0–52
	bad



4.2.5. A student is considered to have passed the module if both his/her Current Module Grade and Module Test Grade are positive, i.e. higher than ‘bad’ according to the national scale (Table 4.3), which yields a positive  Total Module Grade (Table 4.4).

4.2.6. If the Module Test Grade is “bad”, further testing the student in this module is done in accordance with the established procedure. 

4.2.7. If a student has missed Module Test to any reason (being ill, debarred, etc.), the entry “absent“ is made against his/her name in the column “Module Test Grade” and the entry “unclassified“ – in the column “Total Module r Grade“.

In this case the student is considered as Not having an academic incomplete if he/she is allowed to take his/her Module Test but has missed it due to a valid reason. Otherwise he/she is considered as having an academic incomplete.  

Further testing the student in this module is done in accordance with the established procedure.
4.2.8. A Module Test Grade Value that a student can be given after the second testing canNot be higher than 16 (‘satisfactory’ according to the national scale). 


4.2.9. A student is not allowed to increase his/her positive Total Module Grade by taking a repetitive test. 

4.2.10. The Semester Module Grade is calculated in consideration of the weight coefficients. Recalculated rating grades are recorded into the Examination Register.
The current module grade value (CMGV) of і-th module is obtained by the formula

CMGVі= (SІ+ SА)·WCі.

The module test grade is determined (MTGV) of і-th module is obtained by the formula

MTGVі= SМ·WCі.

The total module grade value (TMGV) of і-th module is

TMGVі=CMGVі+ MTGVі.

Here WCі deNotes  weight coefficient of this module.

The weight coefficient WCі of the і–th module equals the ratio of amount of hours taken in the academic program of the і–th module, to the total semester amount of hours taken in academic program of higher mathematics for this speciality.

Distributing of maximal total module grade values is given in table 4.5.

Table 4.5
	Modules
	Weight coefficients
	Maximum current module grade values
	Maximum Module Test Grade Values
	Maximum total module grade values

	
	
	      1 semester

	М1
	0,5
	32
	12 
	44

	М2
	0,5
	32
	12 
	44

	Total
	1
	64
	24
	88

	
	
	         2 semester

	М3
	0,5
	32
	12 
	44

	М4
	0,5
	32
	12 
	44

	Total
	1
	64
	24
	88

	
	
	        3 semester

	М5
	0,5
	32
	12 
	44

	М6
	0,5
	32
	12 
	44

	Total
	1
	64
	24
	88

	
	
	        4 semester

	М7
	0,5
	32
	12 
	44

	М8
	0,5
	32
	12 
	44

	Total
	1
	64
	24
	88


4.2.11. Correspondence between total module grade values in marks and grade values in national scale it is contained in a table. 4.6.

Table 4.6
	Modules
	Total module grade

	
	Values
	excellent

	М1
	40–44
	good

	
	33–39
	satisfactory

	
	26,5 –32
	bad

	
	under 26,5
	excellent

	М2
	40–44
	good

	
	33–39
	satisfactory

	
	26,5 –32
	bad

	
	under 26,5
	excellent

	М3
	40–44
	good

	
	33–39
	satisfactory

	
	26,5 –32
	bad

	
	under 26,5
	excellent

	М4
	40–44
	good

	
	33–39
	satisfactory

	
	26,5 –32
	bad

	
	under 26,5
	excellent

	М5
	40–44
	excellent

	
	33–39
	good

	
	26,5 –32
	satisfactory

	
	under 26,5
	bad

	М6
	40–44
	excellent

	
	33–39
	good

	
	26,5 –32
	satisfactory

	
	under 26,5
	bad

	М7
	40–44
	excellent

	
	33–39
	good

	
	26,5 –32
	satisfactory

	
	under 26,5
	bad

	М8
	40–44
	excellent

	
	33–39
	good

	
	26,5 –32
	satisfactory

	
	under 26,5
	bad


4.2.12. The semester module grade is determined in values and in national scale grades as the sum of the total module grades obtained after studying the material of all the modules within a semester.:

SMGV=
[image: image2.wmf]å

=

n

i

i

CMGV

1

,

where  n is the number of modules in the term,  TMGVі   is total module grade value for і-th module. 

4.2.13. Students’ encouragement. Additional 1–5 grades to the semester module grade may be awarded to a student for other kinds of academic work he/she has done within the given module, such as participation in the Olympiads in higher mathematics or students’ scientific conferences in the discipline etc by the Department decision. Olympiads prize winners may be awarded up to 10 grades.

4.2.14. Table 4.7 contains the Correspondence between Semester Module Grade Values  and National Scale.
                                                                                          Table 4.7

	Semester Module Grade 

	Values
	National Scale

	79–88
	excellent

	66–78
	good

	53–65
	satisfactory

	under 53
	bad


4.2.15. A student having a positive (according to the national scale) Semester Module Grade is allowed to take the semester exam according to  discipline syllabus in the 1st and the 2nd semester.
4.2.16. The semester exam is performed by the committee leaded by the head of department via student’s performance of the written examination test with duration of no more than thee  academic hours.
4.2.17. The examination grade consists of the results of the performance  of the examination tasks in the discipline in 12-grade scale. Examination paper consists of 4 tasks, each rated in 3-grades scale.  

Student’s examination grade is Not converted to the National Scale. 
4.2.18. 13. A student has the right to get his/her Total Semester Grade without taking a semester exam if, throughout the whole semester, he/she in time (without delays) and without repetitive module tests has got a positive Total Module Grades for each Module.

In this case, if the Semester Module Grade (SMGV) equals within 53 – 59 grades, than the examination grade added to SMGV should equal 60 grades (For example, if a student’s SMGV is 56 grades, than examination grade is 4 grades and Total Semester Grade is 60/satisfactory/E).
For student who’s SMGV is more than 59 grades and who has decided  Not to take the exam, the examination grade is Not recorded to Examination Registry and Total Semester Grade equals to SMGV.

4.2.19. To be allowed Not to take the exam, a student shall submit a written application to the Dean of the Faculty with the lecturers visa.
4.2.20. . The Semester Module Grade and the Examination Grade together make up a Total Semester Grade which correspondence to the National Scale and the ECTS Scale.
The Total Semester Grade is shown in Table 4.8

Table 4.8

Correspondence of Total Semester Grades to the National Scale 

and the ECTS Scale

	Total Semester Grade Values
	National Scale
	ECTS Scale

	
	
	Grade
	Explanation

	90-100
	Excellent
	A
	Excellent

(excellent performance with insignificant shortcomings)

	82 – 89
	Good
	B
	Very Good

(performance above the average standard with a few mistakes)

	75 – 81
	
	C
	Good

(good performance altogether with a certain number of significant mistakes)

	67 – 74
	Satisfactory
	D
	Satisfactory

(performance meets the average standards)

	60 – 66
	
	E
	Sufficient

(performance meets the minimal criteria)

	35 – 59
	Bad


	FX
	Bad

(bad performance; a second testing is required)

	1 – 34
	
	F
	Bad

(very bad performance; a student shall retake the course)


4.2.21. If a student who was obliged to take an exam has missed it due to any reason (being ill, debarred, etc.), the entry ‘absent’ is made against his/her name in the column ‘Examination Grade’ and the entry ‘unclassified’ – in the column ‘Total Semester Grade’.

In this case the student is considered as Not having an academic incomplete if he/she is allowed to take his/her exam but has missed it due to a valid reason. Otherwise he/she is considered as having an academic incomplete. 

Further testing the student in this module is done in accordance with the established procedure. 

4.2.22. The examination grade in Examination Register  is determined only in values and is Not converted to the National Scale. Example of Examination Register  is shown in Table 4.9.
Table 4.9
Examination Register №___

of semester control (differentiated test, examination)

	№
	Surname and Initials of the Student
	№ of Record Book
	A Grade

	
	
	
	Semester Module Grade
	Examination Grade
	Total Semester Grade

	
	
	
	Values
	National Scale
	Values
	National Scale
	Values
	National Scale
	ECTS Scale

	1.
	Zhukov I.P.
	603001
	84
	Excellent


	11
	-
	95
	Excellent


	А

	2.
	 Shpak O.P.
	603245
	84
	Excellent
	4
	-
	88
	Good


	В

	3.
	Tkach R.P.
	603321
	63
	Satisfactory


	12
	-
	75
	Good
	С

	4.
	Ivanov К.G.
	603332
	65
	Satisfactory


	7
	-
	72
	Satisfactory


	D

	5.
	Gal М.G.
	603765
	75
	Good
	0
	-
	75
	Good
	С


A student has the right to get his/her Total Semester Grade without taking a semester exam. In this case  Total Semester Grade equals to SMGV (without additional Examination Grade) and is converted to the National Scale and the ECTS Scale.
For Students who’s Semester Module Grade Values within 53-59 points, bonus points are added so that the Total Semester Grade Value will be 60 points (For example, if a student’s SMGV is 56 grades, than examination grade is 4 grades and Total Semester Grade is 60/satisfactory/E). A dash is put in the column ‘Examination Grade’ of Examination Register for this category of students (Table.4.10).

Table 4.10
Examination Register №___

of semester control (differentiated test, examination)

	№
	Surname and Initials of the Student
	№ of Record Book
	A Grade

	
	
	
	Semester Module Grade
	Examination Grade
	Total Semester Grade

	
	
	
	Values
	National Scale
	Values
	National Scale
	Values
	National Scale
	ECTS Scale

	1.
	Zhukov I.P.
	603001
	63
	Satisfactory
	-
	-
	63
	Satisfactory
	Е

	2.
	 Shpak O.P.
	603245
	72
	Good


	-
	-
	72
	Satisfactory
	D

	3.
	Tkach R.P.
	603321
	84
	Excellent


	-
	-
	84
	Good


	В

	4.
	Ivanov К.G.
	603889
	60
	Satisfactory
	-
	-
	60
	Satisfactory
	Е

	5.
	Gal М.G.
	603332
	54
	Satisfactory
	6
	-
	60
	Satisfactory
	Е

	6.
	Zhuk R.G.
	603765
	58
	Satisfactory 
	2
	-
	60
	Satisfactory 
	Е


4.2.23. A student is not allowed to increase his/her positive Total Semester Grade by taking a repetitive test or exam.
4.2.24 The Total Semester Grade is entered into the Examination Register and into a student’s record book in values, National Scale grades, and ECTS Scale grades.
4.2.25. The Total Semester Grade is entered into a student’s record book, for example: 92/Ex/А,  87/Good/В,  79/Good/С,  68/Sat/D,  65/Sat./Е, etc.
 (Ф 03.02 – 01)

АРКУШ ПОШИРЕННЯ ДОКУМЕНТА

	№

прим.
	Куди передано (підрозділ)
	Дата 

видачі
	П.І.Б. отримувача
	Підпис отримувача
	Примітки

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


(Ф 03.02 – 02)

АРКУШ ОЗНАЙОМЛЕННЯ З ДОКУМЕНТОМ

	 № пор.
	Прізвище ім'я по-батькові
	Підпис ознайомленої особи
	Дата ознайом-лення
	Примітки

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


(Ф 03.02 – 04)

АРКУШ РЕЄСТРАЦІЇ РЕВІЗІЇ

	 № пор.
	Прізвище ім'я по-батькові
	Дата ревізії
	Підпис
	Висновок щодо адекватності

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


(Ф 03.02 – 03)

АРКУШ ОБЛІКУ ЗМІН

	№ зміни
	№ листа (сторінки)
	Підпис особи, яка

внесла зміну
	Дата внесення зміни
	Дата

введення зміни

	
	Зміненого
	Заміненого
	Нового
	Анульо-

ваного
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


(Ф 03.02 – 32)

УЗГОДЖЕННЯ ЗМІН

	
	Підпис
	Ініціали, прізвище
	Посада
	Дата

	Розробник
	
	
	
	

	Узгоджено
	
	
	
	

	Узгоджено
	
	
	
	

	Узгоджено
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