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Appendix J\b 2

THEMATIC PLAN

Section (topic) name
Numьеr of class hours

lectures practical laboratory

1. Introduction to the discipline <<Biomedical
physics>>. Mathematical modeling of biomedical and
рhаrmасеutiсаl рrосеýýеs. Mechanics

1,5 2l

1.1. Physics and biomedical physics, subject and
methods. Introduction to the work-shop

J

1.2. Mathematical modeling of biomedical and
рhаrmасеutiсаl processes. Study of the functional
relationships. Determination of the rates of function
change and gradient of function

6

1.3. Elements of probability theory. Random
variables, their di stributions and numerical distribution
characteristics

з

1.4. Fundamentals of mathematical statistics.
Sampling рrосеdurе. Methods of distribution
parameters calculation. Graphical representation of а
statistical distribution. Elements of correlation
analysis. Determination of а correlation between two
sets of random variables

J

1.5. Methods of body mass measurement J

1.6. Mechanical oscillations. oscillations
decomposition into а harmonic spectrum

1,5

1.7. Mechanical waves. Energy characteristics of а
mechanical wave
1.8. Acoustics. Biophysical basics of the acoustic
sensation formation. Sound, ultrasound, infrasound.
ultrasound. Acoustic and ultrаsоuпd methods of the
examination and treatment in medicine

J

2. Molecular physics 5 9
2.1. General properties and features of the mоlесulаr
structure of liquids. Моlесulаr motion in liquids. The
phenomenon of transport in liquids. Physical basis of

1,5 J



Section (topic) name
Numьеr of class hоurs

lectures рrасtiсаl lаьоrаtоrч

hydrodynamics of ideal and viscous fluid. Methods of
liquid viscosity determination
2.2. Distribution of blood pressure and velocity in the
vascular system. Physical basics of hemodynamics

1,5

2.з. Surface tension
2

аJ
2.4. Elastic bodies. Elastic
Determination of the elasticiф

properties of solids.
modulus of materials 3

3. Cell biophysics. Biological processes modeling 3 6
3.1. Physical properties
Substance trапsроrt across

of biological membranes.
biological membranes

1,5 1

З.2. Resting
Formation of
excitation

biopotentials and
се11 mеmЬrапе

their ionic паturе.
potentials during its

1,5
1

3.3. Generation and propagation of action potential 4

4. Electricity and magnetism 4,5 6 15

4.1. Physical basis of electrography of humап tissues
and organs

1,5
n
J

4.2. Methods
Sensors

of biomedical information monitoring.
1,5 з

4.3. Amplification of bioelectrical signals 5

4.4. Altemating current. Various
circuit. Living tissue impedance to
Physical basis of rheography

loads in the АС
alternating current.

1,5

J

4.5. Characteristics of impulse счrrепts. Physical basis
of tissue and organ electrostimulation
4.6. Effect of high-frequency сurrепt and field on the
humап organism. The usе of UHF oscillations in
medicine. Study of the methods and equipment fоr
high-frequency therapy

6 з

5. Optics 4,5 2l
5. 1.Electromagnetic oscillations and wачеs 1,5 J

5.2.Refraction and refractometry aJ

5.3.Optical microscopy. Fundamentals of electron and
scanning probe microscopy 3



Section (topic) name
Numьеr of class hours

lectures practical lаЬоrаtоrу

5.4.Optical system of the еуе. Biophysical foundations
of vision

aJ

5.5.Laws of light
Fundamentals
spectrophotometry

absorption and light scattering.
of photocolorimetry and 1,5 a

J

5.6.Atomic and mоlесulаr spectra. Emission
аЬsоrрtiоп spectra. Spectral instruments

and

1,5

J

5.7.Stimulated emission. Lasers. The effect of laser
radiation on biological tissues

J

б. Physics of atoms and molecules 4,5 б

6.1.Тhеrmаl radiation 1,5

6.2.Luminescence. Types and basic characteristics of
luminescence

1,5

6.3.X-rays 1,5 6

7. Nчсlеаr physics 3 3 3

7.1.Radioactivity
1,5

1

7 .2.Interaction of ionizing radiation with matter

7.3.Radiation dosimetry 1,5 2 J

Total hочrs 26 15 75
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