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1. Series of real numbers: definitions, convergence criteria. Applications to financial 

calculus. 

2. Series of functions. Power series expansion for functions of one variable. 

3. Functions of more than one variable: limits, continuity, partial derivatives, 

differentiability, higher order differentials. Applications in economics. 

4. Extreme local points for functions of more than one variable. Extreme points with  

conditions. Lagrange multipliers method. Applications in economics. 

5. Improper integrals: integrals on unbounded domain, integrals from unbounded 

functions, Euler integrals. Applications. 

6. Double integral. Calculation method. Transformation from Cartesian to polar 

coordinates. 

7. Differential equations of first order. Equations with separable variables. Homogeneous 

equations. First order linear equations. Bernoulli equations. Examples from the 

financial field. 

8. Introduction to probability theory. Operations with events. Probability. Properties. 

Calculus formulae. Conditional probability. The total probability formula and the Bayes 

formula. Applications in economics. 

9. Random variables: definition and properties. Discrete and continuous random variables. 

Operations with random variables. Distribution function, survival function, hazard rate, 

properties. Functions of random variables. Applications in finance and insurance. 

10. Numerical characteristics associated with random variables. Quantiles. Risk measures. 

Applications to finance and insurance. 

11. The characteristic function and the moment-generating function of a random variable. 

Properties. Applications. 



12. Classic, discrete and continuous distributions. Applications to the modeling of 

economic phenomena. 

13. Discrete two-dimensional random variables. Conditional distributions, conditional 

moments. Covariance and correlation coefficient of two random variables. Properties. 

Applications in economics. 

14. Statistical methods of estimating parameters in random economic phenomena. Point 

estimators (method of moments, maximum likelihood). Unbiased, absolute correct 

and efficient estimators.  

15. Confidence intervals for the parameters of normal distribution. Examples. 
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