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SECTION 1. Mathematical methods in biology and medicine
1. Derivative of functions of one variable 
2. Geometric and physical meaning of derivative of function of one variable 

3. Properties of derivatives 
4. Derivatives of some elementary functions 
5. Composite function, its differentiation
6. Higher-order derivatives 

7. Functions of several variables 

8. Partial derivatives of the function of several variables 

9. Differential of function 

10. Differentials of higher orders 

11. Partial and total differentials of function of several variables
12. The use of differential in approximate calculations 

13. The gradient of a scalar function: definition, symbol, formula, direction 

14. Antiderivative function 

15. Indefinite integral and its properties 

16. Integrals of some elementary functions 

17. Method of integration with variable substitution (substitution method) 

18. The method of integration by parts 

19. Definite integral 

20. Formula of Newton-Leibniz
21. Geometric meaning of definite integral 

22. Differential equations: 

• definition 

• ordinary differential equations 

• differential equations with partial derivatives 

• the order of the differential equation 

• solution of differential equation 

24. Differential equations with separable variables
25. Differential equations, homogeneous with respect to the variables y and x
26. Linear differential equations
27. Differential equations of the n-th order  
28. Differential equations with constant coefficients 
29. Random events 
30. Trial, trial outcome: favorable and unfavorable
31. Relative frequency of the event

32. Statistical definition of probability
33. Equally possible outcomes, sure event, impossible event 
34. Exclusive events, independent events, dependent events 
35. Classical definition of the probability of a random event 
36. Theorem of addition of probabilities for exclusive events 
37. Events that form the full group of events, opposite events 
38. Theorem of multiplication of probabilities for dependent and for independent events 
39. The Bernoulli's equation and the condition of its application 
40. The formula of total probability and condition of its application
41. Bayes ' formula and the condition of its application 

42. Definition of a random variable 

43. Discrete and continuous random variables, examples 

44. Law of distribution and the normalization condition for the discrete random variable 

45. Definition of probability density and distribution function for continuous random variable
46. Formula for calculation of probability of continuous random variables falling in the given interval if probability density is known
47. Formula for calculation of probability of continuous random variables falling in the given interval if distribution function is known
48. The normalization condition for the continuous random variable 

49. Formulas connecting the distribution function and the probability density function for the continuous random variable
50. Numerical characteristics of random variables (discrete and continuous): mathematical expectation, variance, standard deviation
51. Binomial distribution of discrete random variables (distribution Bernoulli) 
52. Formulas for calculation of mathematical expectation, variance, standard deviation of discrete random variable at binomial distribution 
53. Normal distribution of continuous random variable (Gaussian distribution): • the formula for the probability density of continuous random variable • graph a normally distributed continuous random variable, its shape; • the effect of numeric values of the parameters of the normal distribution (a) and (() on the shape and location of graphics • the notion of a Laplace function • the formula connected the Laplace function with distribution function of normally distributed continuous random variable • the formula for calculation of probability of continuous random variables falling in the given interval with using Laplace function 
54. Basic notions of mathematical statistics: assembly  (general and sample), assembly size 
55. Statistical characteristics of the assembly
56. Methods of estimation of statistical characteristics 
57. Formulas for calculation of the sample point estimates of the mathematical expectation, variance, standard deviation and sample mean 
58. Interval (confidence) estimation of statistical characteristics 
59. Confidence interval, confidence level and significance level 
60. Formulas for calculation of confidence intervals for mathematical expectation of normally distributed random variables with known and unknown variance of a random variable
