List of questions for the test in the discipline «Physics, Mathematics»

1. What is sound? Characteristics of tones, noises, and sonic booms.
2. Objective (physical) characteristics of sound.
3. Subjective characteristics of sound, their connection with objective ones.
4. The threshold of hearing and the threshold of pain. Their values at a frequency of 1 kHz.
5. Weber-Fechner law.
6. Air and bone conduction of sound.
7. What is audiometry, audiogram?
8. Sound research methods: auscultation, percussion, phonocardiography.
9. Pulse current. Pulse current parameters.
10. Exposure of organs and tissues of the body to direct current.
11. The impact of low-frequency pulsed and alternating currents on body tissues.
12. Treatment methods and equipment based on the use of low and sound frequency pulsed currents.
13. Physical processes occurring in the body's tissues under the influence of high-frequency fields and currents.
14. The effect of an alternating electric field on conductors and dielectrics.
15. The action of an alternating magnetic field
16. UHF therapy. Inductothermy.
17. Treatment methods based on the use of ultra-high frequency (UHF) electromagnetic fields.
18. CMV therapy (microwave therapy).
19. DCV (DMV) - therapy.
20. Electrosurgery.
21. Treatment with currents of supratonal frequency.
22. Darsonvalization.
23. How does the resistance of metals and semiconductors depend on temperature and why?
24. What is a thermistor? What is its purpose?
25. What is the thermistor calibration?
26. Describe the structure of a DC bridge. What is called a bridge arm?
27. Balanced and unbalanced bridge.
28. Derive a formula for determining resistance using a DC bridge.
29. How to measure unknown resistance using a bridge circuit?
30. Alternating current (definition, graphical dependence of current or voltage on time).
31. Active, inductive and capacitive resistance in an AC circuit.
32. Impedance of an AC circuit. Resonance. Resonant frequency.
33. Why do biological tissues have dielectric and conductive properties?
34. Impedance of living and dead tissue. Its components. Impedance vs. frequency graph.
35. Equivalent electrical circuit of biological tissue (living and dead).
36. Rheography. Biophysical foundations of the rheographic method. What law is the rheographic method based on?
37. Rheogram. Draw a rheogram and indicate the areas characteristic of the contraction and relaxation phases of the heart. How will the electrical resistance of an organ or tissue change during the cardiac cycle?
38. Clinical significance of the rheography method.
39. Sensors of medical and biological information, definition, classification.
40. Types of generator sensors and their operating principle.
41. Types of parametric sensors and their operating principle.
42. Biophysical principles of plethysmography.
43. The concept of photoplethysmography.
44. Physical principles for determining the velocity of pulse wave propagation.
45. Analysis of the factors on which the speed of pulse wave propagation depends.
46. Clinical significance of plethysmography.
47. The mechanism of formation of the extracellular excitatory potential. What is a biphasic action potential?
48. Biophysical principles of electrography. What is an electrogram? Its types. The principle of electrogram recording.
49. Electric dipole, its characteristics and properties.
50. The heart as an electric dipole. What is an electrocardiogram?
51. The concept of the integral electrical vector of the heart (IEV).
52. Einthoven's triangle. Standard ECG leads.
53. What teeth does the ECG of a healthy person consist of?
54. What characterizes the amplitude of the waves and their interval? What does the algebraic sum of the "Q," "R," and "S" waves express?
55. Rules for applying electrodes.
56. What is light absorption? The formula for Bouguer's law of light absorption and its physical meaning.
57. What is the natural absorption rate and what does it depend on?
58. The formula of the Bouguer-Lambert-Beer law, its physical meaning.
59. What is transmittance, optical density?
60. What is concentration colorimetry?
61. What physical quantities are measured directly using concentration colorimetry methods?
62. The concept of electromyography.
63. Biophysical principles of electrography.
64. The mechanism of electromyogram formation.
65. [bookmark: _GoBack]Medical data acquisition devices. Electrodes.
66. Types of electrodes and requirements for them.
67. Derivative of a function of one variable: definition, notation, table of derivatives of elementary functions.
68. Differential of a function: definition, notation, and formula for finding it. Expressing the derivative of a function in terms of the differentials of the function and its argument.
69. Indefinite integral: definition, notation, table of basic integrals.
70. The concept of a differential equation: definition, general notation, order of the equation.
71. General and particular solutions of differential equations.
72. General form of a first-order differential equation with separable variables. Plan for its solution.
73. The concept of drawing up differential equations (using an example).
74. Basic concepts of probability theory: random event, probability of an event (definition, example). Relative frequency of an event.
75. Certain event (definition, example). Probability of a certain event.
76. Impossible event (definition, example). Probability of an impossible event.
77. Disjoint events. Joint events. (Definition, example).
78. Complete system of events (definition, example).
79. Opposite events (definition, example).
80. Rule of addition of probabilities.
81. Consequences following from the rule of addition of probabilities.
82. Independent events. Dependent events (definition, example).
83. Conditional probability (definition, example).
84. The rule of multiplication of probabilities.
85. Random variable. Continuous random variable. Discrete random variable.
86. Distribution of a discrete random variable and its characteristics: mathematical expectation, variance
87. What is mathematical statistics?
88. General population. Sample.
89. Statistical series. Histogram. Frequency polygon.
90. Arithmetic mean of random variables.
91. Standard deviation of random variables.
92. Error of the arithmetic mean.
93. Confidence interval. Confidence probability.
94. Recording the final results of the experiment.
95. The criterion for the reliability of the difference between the arithmetic means of two samples.
96. Correlation analysis, definition.
97. Functional relationship, definition, examples.
98. Correlation relationship, definition, examples.
99. Correlation coefficient, formula, basic properties.
100. The criterion of reliability of the correlation coefficient, its purpose.
