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Ha Ne

PeueH3us
Ha pabouyto nporpaMMy AUCLUNNAUHLI «DU3UKa, MaTeMaTUKa»
(HanpaBnexune noarotoBkK «JleyeGHoe AeNO» ANA CTYAEHTOB-MHOCTPAHLEB
nepBoro Kypca meguuuHckoro cakynbteta KPCY) Ha aHrMUMUCKOM A3bike

Paboyasa nporpamma no usnke © MaTemaTtuke CocTaBfieHa B COOTBETCTBUM C
®epepanbHbiM - rOCYAapCTBEHHBIM — OOpasoBaTenbHbIM — CTAaHAAPTOM  BbICLLErO
npoeccmoHanbHoro  obpasoBaHnss No  cneumansHocTn  «JleyebHoe  Aenov,
yTBepxaeHHoro Munuctepctsom obpasoBaHust U Hayku P®.

Pekomenayemas paboyvas nporpaMmMa BKIHOYAET: e OCBOEHWUS AVUCLMMNIINHBI,
ee ponb B cTpyktype OOI1, B3anMOCBS3b C APYrMU AUCLUNIVHAMMK, KOMNETEHLMN
obyyvatoLerocs, gopmupyemble B pesynbTaTe OCBOEHWS AWUCLWMIMHBI, nepeveHb
pasfenoB U TEM.

B pabo4eit nporpamme npeactasneH 60MbLION MAcCUB OLIEHOYHbLIX CPEACTB AMS
TEKyLLero KOHTPOJIS, MPOMEXYTOYHON aTTecTauum M MTOroBOTO KOHTPOMA 3HaHWIA
CTYOEHTOB.

MpeanoxeHHas TemaTika NeKkUWii U NPaKTUYECKUX 3aHATUI Mo Kypcy «dusika,
maTemMaTiika» CnocoOCTBYHOT (DOPMMPOBaHUIO y CTYAEHTOB MaTeMaTu4eckux, duanko-
TEXHUYECKUX U OUODUSNYECKMX 3HAHUA U YMEHWIA, HEOBXOONUMBIX Kak Ans obyyveHus
APYruM y4eOHbIM AMCUMNITMHAM, TaK U A5 HENOCPEACTBEHHOro POPMMPOBAHNS Bpaya.

Pabouasa nporpamMma BKOYaET TakkKe TeMbl AN CaMOCTOSTESbHON paboThl
CTYAEHTOB C MCMOJIb30BAHNEM CMICKa OCHOBHOWN W [OMONHUTENBHON NMUTEPAaTYPbI.

Paboyas nporpamma aucumnnuubel «dusnka, matemaTuka» kadenpbl Pusuky,
MeaAULNHCKON NHopmaTNKn n Buonorum CoOoTBETCTBYeT  TpeboBaHusM
rocyfapcTBeHHoro craHgapta P® u moxeT ObiTb peKoMeHOoBaHa K UCMOMb30BaHMIO B
y4yebHOM npouecce.

Anpextop NOTM n M-HAH KP / ;
A..-M.H., npodeccop / Mﬂ H. XK. XKeeHbaes
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Ha Ne

PeueH3us
Ha pabouyylo nporpammy avcuUnIuHbl «®usuka, MaTemaTukar
(hanpaBneHue noarotosku «JleyebHoe Aeno» ANA CTyAEHTOB-UHOCTPaHLIEB
nepBoro Kypca MeauuuHckoro ¢gakynbteta KPCY) Ha aHrMUMUCKOM A3bike

Pabouas nporpamma no usvke n matematMke CocTaBreHa B COOTBETCTBUN C
depepanbHbiM  rocygapCTBeHHbIM — oBpasoBaTenbHbIM  CTaHOApTOM  BbICLUEro
npodeccumoHanbHoro  obpasoBaHnsa no  crneuuanbHocT  «JleyeOHoe  Oeno»,
yTBEepxAeHHoro MuHuctepcTsom obpasosaHns n Hayku PO.

PekomeHayemas paboyas nporpamma BKMOYaET: LEN OCBOEHUS OUCLMUMIINHBI,
ee ponb B cTpyktype OOI[l, B3anmMoCBA3b C APYrUMU OUCLUMNINHAMU, KOMNETEHLMK
obyvatowerocs, opmMupyemble B pesynbTaTe OCBOEHUS AUCLUUMIUHBI, NepeveHb
pasfenos u TeM.

B paboyeit nporpamme npeactaBneH HOMbLION MacCuB OLIEHOYHbIX CPEACTB AN
TEKYLLEro KOHTPOIS, MNPOMEXYTOYHOW aTtTecTauun W WUTOrOBOrO KOHTPOMA 3HaHWW
CTYAEHTOB.

MpennoxeHHas TemaTvka NeKUuid U NPakTUYECKMX 3aHATUA No Kypcy «Pusuka,
maTemMaTtuka» cnocobCTBYIOT (DOPMUPOBAHUIO ¥ CTYAEHTOB MaTeMaTU4ecKnX, OUsnKo-
TEXHUYECKUX 1 BUOMUINYECKUX 3HAHWUA U YMEHWUI, HEOBXOAMMbIX Kak Ans obyuveHus
APYrUM y4eBbHbIM OUCLMMNIMHAM, TaK 1 ANS HENOCPEACTBEHHOrO (POPMUPOBaHNA Bpaya.

Pabovaa nporpamma BKIOYaeT Takke TeMbl ANA CaMOCTOATENbHON paboTbl
CTYAEHTOB C UCMONb30BaHWEM CNCKa OCHOBHON W AONOMHUTENbHON NUTepaTypb!.

Paboyaa nporpamma aucuunnuHbl «®Pusuka, matemaTuka» kadeapb Pusnku,
MEOULMHCKOW  WHpopMaTMkM 1 Buonorum  cooTBeTcTByeT  TpeboBaHUAM
rocygapcTBeHHoro craHaapta P® n moxeT ObiTb pexoMeHAgoBaHa K UCNOoNb30BaHuIo B
y4eBHoM npotiecce.

Oupekrop NOTM n M HAH KP ; /
A..-M.H., npodeccop / %
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PeueH3usa

Ha pa6oqyro nporpamMmmy AucunniuHbI «dPusnka, maTeMmaTuka»

ANA CTYAEHTOB-UHOCTPaHLIeB NepBoro Kypca meamuuHckoro dakynbteta KPCY

HacTosiwas pabouasi mporpamma no usnke 1 MaTemarnke cocTaBneHa B
cooTBeTcTBUM ¢ PepepanbHbiM rocyAapCTBEHHBIM obpasoBaTenbHbIM CTaHAapPTOM
BLICLIETO NPOdECCUOHaNbHOr0 0bpasoBaHns no cneunansHocT «JleyebHoe nAeno»,
yTBEPXKAEHHOTO MUHNCTEPCTBOM obpasoBaHus n Hayku PO.

Pabouass nporpamma BKMtOYaeT: LenuM OCBOEHUA AVNCLMNIVHBI, €€ ponb B
ctpyktype OOIll, B3aumocBAsb  C  APYTUMY AVNCLMNIIMHAMKY,  KOMNEeTeHUUn
obyyatowierocs, opmupyembie B pe3ynbTate OCBOEHUS AUCUMNANHBI, NnepeveHb
pasgenos n Tem.

B pabouel nporpaMme npeactasneH HOMbLLOM MacCUB OLEHOYHbIX CpeAcTB ANA
TEKyLLero KOHTpOnA, NPOMEXYTOYHOW aTTecTauum u WUTOroBOTO KOHTPOMS 3HaHWK
CTYAEHTOB.

MNpepnoxeHHas TemaTtuka AEKUMA N NpaKTUHECKNUX 3aHATWiA o Kypcy «Punsuka,
MareMaTvka» cnocobcTBytoT hOPMUPOBAHNIO Y CTYACHTOB maTemaTuyeckmx, usnko-
TEXHUYECKNX 1 BUODPUINYECKUX 3HAHUIA 1 yMEHWA, HEeoOXOAMMBbIX Kak Anf oby4eHuns
ApYrMM y4ebHbIM AncumnanHamM, Tak n Ans HenocpeAcTBEHHOIO (hopMNpoBaHUs Bpa4a.

PaBo4as nporpamma BKMOYaeT Takke Tembl ANA camocTosiTenbHoOn paboThbl
CTYAEHTOB C NCNOMNb30BaHMEM CrncKa OCHOBHOW 1 AONOMHUTENBHOW nuTeparypsbl.

Paboyas nporpamma AUCUUNNUHBI «Dusnka, matematuka» kadenpbl PU3MKu,
MeAULIMHCKON NHopMaTUKN W Guomorum  cooTeeTcTByeT — TpeboBaHUAM
rocyaapCTBEHHOro crtaHaapTa P® 1 MoXeT BbiTb PEKOMEHA0BAHA K UCMOMb30BAHNIO B

yyebHOM nmpoLiecce.

H.KacmambITOB,

A.d.-M.H.,
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1. THE PURPOSE OF LEARNING

1

[EnN

Contribute to the mastery of mathematical apparatus necessary for solving theoretical and practical problems by medical
students, the development of students' ability to self-study of mathematical literature and the ability to express the natural
science and clinical problems by mathematical language.

1.

N

To promote formation by medical students of the system knowledge about the physical properties and physical processes
occurring in biological objects, including the human body, necessary for the development of other academic disciplines and
the formation of professional medical qualities.

1.

w

Formation by students logical thinking, the ability to accurately formulate the problem, the ability to isolate the main and
secondary, the ability to draw conclusions based on the results of measurements.

2. DISCIPLINE AS A PART OF THE STRUCTURE OF B.E.P.

Cycle (section) OOIT: B1.B

2.1

Requirements for pre-training of the student:

211

School course of physics and mathematics (Know: mathematical methods of solving problems; the basic laws of physics.
Be able: to state physical and mathematical laws and theorems. Skills: solve physical and mathematical problems).

2.2

Disciplines and practices for which the study of this discipline (module) is necessary as a prior:

221

Chemistry and Biochemistry

2.2.2

Normal and Pathological Physiology

2.2.3

Medical Informatics

224

Probative Medicine

2.25

Physiotherapy

3. THE COMPETENCE OF THE LEARNER, FORMED AS A RESULT OF LEARNING (MODULE)

BPC-7

: readiness to use basic physical, chemical, mathematical and other natural science concepts and methods in solving

professional problems

To know:

Level 1 Basic physico-chemical, mathematical and natural science concepts and laws

Level 2 Basic physico-chemical, mathematical and natural science methods

Level 3 General laws of natural science for solving professional problems

To be able:

Level 1 Use the basic laws of natural sciences

Level 2 To apply the methods of medical-biological and mathematical analysis with the use of experimental research

Level 3 To analyze the results of experimental studies

To master:

Level 1 Methods of application of physico-chemical, mathematical and natural science laws

Level 2 Methods of solving professional problems using experimental studies

Level 3 Methods of analysis of the results of experimental studies

As a result of the development of the discipline the student must:

3.1

To know:

3.11

The most common physical laws underlying the processes occurring in the body.

3.1.2

Physical properties of biological tissues and fluids.

3.13

Characteristics of physical factors (medical, climatic, industrial) that affect the body, biophysical mechanisms of such
impact.

3.14

Physical characteristics of the information at the output of the medical device. Purpose and technical characteristics of the
main types of medical equipment, safety when working with equipment.

3.15

Fundamentals of differential and integral calculus.

3.1.6

The theory of ordinary differential equations of the first order with separable variables.

3.1.7

Fundamentals of statistical methods in clinical and laboratory experimental studies.

3.2

To be able:
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3.21

Make physical measurements and statistically process of the results of measurements; extract the necessary information
from the results of observations and measurements. Analyze research results in graphical and analytical form.

3.2.2

Draw up protocols of laboratory work according to the requirements; to describe the meaning of physical quantities, using
physical terminology; give a verbal description of the main physical experiments.

3.23

Work on laboratory equipment.

3.24

Find derivatives and integrals; apply differentials in approximate calculations.

3.25

medico-biological content.

To compose and solve differential equations on the examples of problems of physical, chemical, pharmaceutical and

3.3

To master:

331

Problem solving skills based on the laws of mathematics..

3.3.2

histograms, tables).

Skills of the experiment (competently conduct the experiment; clearly represent the purpose of the study; possess various
forms of illustrative expression of the results obtained in the experiment — the construction of graphs, polygons,

3.3.3

Methods of statistical processing of medical and biological information. Assess the reliability of the data.

3.34

Methods of analysis of new scientific and educational literature, experimental results.

4. THE STRUCTURE AND CONTENT OF THE DISCIPLINE (MODULE)

Lesson| Name of sections and topics | Semester / | Hours |Competences| Literature | Interact. Note

code /tvpe of lesson/ Course
Section 1. Mathematics

1.1 [|Fundamentals of differential 2 4 BPC-7 JI1.1J12.1 0 The concepts of derivative and
calculus. /Practical class/ 2.2 differential and methods of their

31 application to solving problems,
including medical and
biological content are
considered.

1.2 |Fundamentals of integral 2 4 BPC-7 JI1.1J12.1 0 The concepts of integral, its
calculus. / Practical class / 2.2 properties and methods of

21 calculations are considered

1.3 [Theory of differential 2 4 BPC-7 JI1.1 J12.1 0 The basic concepts of the theory
equations. / Practical class / 2.2 of differential.equations and

21 first order differential equations
are solved by variable
separation method. On the
examples of problems of
medical and biological content
the differential equations are
solved.

1.4 |Elements of probability 2 4 BPC-7 JI1.1J12.1 0 The basic concepts and
theory. 2.2 theorems of probability theory
[Practical class / 31 are considered. Examples of the

medical and biological
problems are solved.

1.5 |Random variable. 2 4 BPC-7 JI1.1 J12.1 0 Discrete and continuous random
/ Practical class / 2.2 variables, their distribution laws

31 and numerical characteristics

are considered. The normal
distribution law is analyzed.
The calculation (on the example
of problems of medical and
biological content) of the
probability of getting a random
variable in a given interval.
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1.6 |Elements of mathematical BPC-7 JI1.1J12.1 Statistical distributions of the
statistics. J12.2 sample are considered, polygons
/ Practical class / 31 and histograms are constructed.

The methods of determining the
average values are analyzed.
The theoretical issues are
analyzed and the problems of
determining confidence
intervals for a small sample are
solved.

1.7 |Elements of the theory of BPC-7 JI1.1J12.1 The types of dependencies
correlation. 2.2 between two random variables

/ Practical class / 21 are considered. The correlation
dependence is analyzed, the
correlation coefficient and its
properties are considered. The
problems of calculating the
correlation coefficient  of
biomedical experimental data
are solved and conclusions are
drawn.

1.8 [Solving problems of medical BPC-7 JI1.1J12.1 To perform the Ind.Work is
and biological content in 2.2 necessary to refer to the
mathematics. €] textbook "Higher mathematics"
/Ind.work/ (L 1.1) which lists all the tasks

for Ind.Work and presented the
standards of their solutions.
Section 2. Physics
(vibrations and waves,
acoustics, flow and

properties of liquids,

biomechanics, electricity)

2.1 |Oscillations and waves. BPC-7 JI1.2J12.1 Different kinds of mechanical
[Practical/ 2.2 vibrations, resonance phenome-

22 non and its significance in

medicine, heart self-oscillating
system, mechanical  waves,
shock waves, Doppler effect
and its application in medicine
are considered.
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2.2 |The study of oscillatory BPC-7 J1.2 J12.1 Working with kymographs,
motions using kymograph. J12.2 experimental obtaining of the
/ Practical / 22 graph of damped oscillations,
the calculation of the
attenuation coefficient and the
logarithmic decrement of
damping and statistical analysis
(laboratory work.)
2.3 |Acoustics. /Lecture/ BPC-7 Jq1.27J12.1
J2.2
22
2.4 |Flow and properties of liquids BPC-7 J1.2 J12.1
/Lecture/ 2.2
22
2.5 |Determination of the surface BPC-7 J1.2 J12.1 Study of the phenomenon of
tension coefficient of liquids 2.2 surface tension of liquids using
by the ring separation method. 22 presentations and watching

/ Practical /

educational films. Experimental
determination of the surface
tension coefficient of some
liquids by the method of ring
separation and statistical
processing of experimental data
(laboratory work.)
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2.6 |Determination of viscosity BPC-7 J1.2 J12.1 Study of regularities of
coefficient of liquids by J12.2 processes related to internal
Stokes method. 22

/ Practical /

friction of liquids through
practical determination of the
viscosity coefficient of the
liquid by Stokes methods. The
attention of students to the great
importance of the coefficient of
dynamic viscosity of biological
fluids and its changes in the
functioning of the body.
Experimental determination of
viscosity coefficient of some
liquids and statistical processing
of experimental data.
(laboratory work.)
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2.7 |Hemodynamics. / Practical / BPC-7 J1.2 J12.1 Analysis of biophysical patterns
J12.2 of blood flow through the
22 vessels (with watching the
training film non-Newtonian
fluid). Discussion of the report
on "Physical basis of blood
pressure measurement".
Analysis of the results obtained
in the group of blood pressure
measurements of students
before and after physical
activity
2.8 |Elements of biomechanics. BPC-7 J1.2J12.1
Mechanical properties of bone 2.2
and blood vessel tissue. 22
/Lecture/
2.9 [Electrical properties of tissues BPC-7 Jq1.27J12.1
and organs. /Lecture/ 2.2
32
2.10 |Biopotentials. /Lecture/ BPC-7 J1.2712.1
2.2
32
2.11 |External electrical fields of BPC-7 J1.2J12.1
tissues and organs. 2.2
/Lecture/ 32
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2.12 [Physical basis of electrocardiography.

[ Practical /

BPC-7

J11.2J12.1
2.2
92

The biophysical
principles of the study
of electric fields of
tissues and organs.
The theory of
Einthoven leads is
considered.
According to the
obtained ECG on the
second standard lead,
the main
characteristics of the
ECG are calculated -
the amplitude of the
teeth and the duration
of the teeth, segments
and intervals
(laboratory work.)

2.13 [Calibration of thermocouple and
determination of body temperature
using thermocouples.

[ Practical /

BPC-7

J1.2J12.1
J2.2
22

Contact and
thermoelectric
phenomena in metals
are considered
(training film is
demonstrated).
The thermocouple is
calibrated and
statistical processing
of experimental data is
carried out, the
calibration graph is
constructed and the
temperature of own
body is determined
(laboratory work.)
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2.14

Studying the effects of UHF fields on a
substance. / Practical /

BPC-7

J1.2 J12.1
2.2
92

The mechanism
of therapeutic
action of UHF

fields on the
model of human
tissue structures
was studied. The
heating curves of
dielectrics and
electrolytes in
the UHF electric
field were
obtained
experimentally
using the UHF
therapy
apparatus
(laboratory
work.)

Section 3. Physics (optics, ionizing
radiation, quantum physics, medical
electronics)

3.1

Elements of geometric optics.
/ Practical /

BPC-7

J1.2J12.1
2.2
92

The main
characteristics of
the centered
optical system,
the optical
system of the
eye, and its
resolution ,
vision
deficiencies and
methods of their
elimination are
considered.
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3.2

Determination of refractive index of
liquids by refractometer./ Practical /

BPC-7

J11.2J12.1
2.2
92

The phenomenon
and laws of light
refraction, the
phenomenon of
total internal
reflection and its
use in light
guides are
considered.
Studied the use
of optical fibers
in endoscopy
technology
(viewed
educational
film).
With the help of
a Refractometer,
the refractive
indices of some
liquids are
determined, the
statistical
processing of
experimental
data is carried
out, a graph of
the dependence
of the refractive
index of liquids
on the
concentration of
the solution is
constructed
(laboratory
work.)
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3.3

Determination of the wavelength of light
using a diffraction grating.
/ Practical /

BPC-7

J11.2J12.1
2.2
92

The phenomena
of diffraction and
interference of
light waves and
the use of these
phenomena in
medical and
biological
research (viewed
educational film)
Experimental
determination of
the wavelength
of light using a
diffraction
grating,
statistical
processing of the
results of the
study
(laboratory
work)

3.4

Light polarization. / Practical /

BPC-7

J1.2J12.1
J2.2
32

Natural and
polarized light,
methods of
obtaining
polarized light,
the phenomenon
of double
refraction and
the use of
polarized light in
histological
studies are
considered
(educational
films are viewed)
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3.5

Determination of the sugar percentage in
the solution. / Practical /

BPC-7

J1.2 J12.1
2.2
92

Study of the
optical scheme
of the
saccharimeter
and experimental
determination of
the percentage of
sugar in the
solution,
statistical
processing of
experimental
data
(laboratory
work.)

3.6

X-Rays /Lecture/

BPC-7

J1.2J12.1
J12.2
92

3.7

X-Rays / Practical /

BPC-7

J1.2J12.1
J12.2
92

The nature and
properties of x-
rays, their
methods of
production and
types of its
interaction with
matter are
considered.
A report (in the
formofa
presentation with
a demonstration
of the film) on
the use of x-rays
in medicine was
heard and
discussed.

3.8

Radioactivity /Lecture/

BPC-7

JI1.2 J12.1
J12.2
92
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3.9 Basics of dosimetry. BPC-7 J1.2 J12.1 The main
[ Practical / J2.2 dosimetric
22 characteristics
and biological
effects of
radioactive

radiation on the
human body are
considered
Discussed the
report "Radiation
situation in
Kyrgyzstan," a
movie developed
and filmed by
students.
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/ Practical /

3.10  |Quantum biophysics /Lecture/ BPC-7 JI1.2 J12.1
2.2
32
3.11  |The study of the solar cell. BPC-7 JI1.2 J12.1 The phenomenon
/ Practical / 2.2 and laws of
32 photoelectric
effect, the device
and principle of
operation of solar
cells and their
application in
medicine are
considered.
The work of the
selenium solar
cell (laboratory
work) was
experimentally
studied.
3.12 Determination of the optical density of BPC-7 JI1.2 J12.1 The phenomenon
solutions using a photoelectrocolorimeter. 2.2 of interaction of
32 light with matter,

which is
associated with
the laws of
absorption and
dispersion of
light;
photobiological
processes and
spectra of
photobiological
action.
The optical
density of
riboflavin was
determined
experimentally
using
photocolorimeter.
Graphs of the
dependence of
the optical
density of the
solution
concentration and
optical density of
the wavelength
(laboratory
work).
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3.13

General and medical electronics.
[ Practical /

BPC-7

J1.2 J12.1
2.2
92

The concept of
"sensor" is
considered, in
accordance with
these sensors are
systematized
according to the
principle of their

action.
Considered what
physical
phenomena are
the basis of the
work of a sensor
and the
importance of the
use of sensors in
medicine
(viewed
educational film)
The work of the
inductive sensor
is experimentally
studied.
(laboratory
work.)

3.14

Preparation for each practical lesson in
physics.
/Independed work/

BPC-7

J1.2 J12.1
J2.2
92

To perform the
IW, itis
necessary to refer
to the textbook
"Medical and
biological
physics" (L1.2)
and draw up a
protocol to the
laboratory work.
In the study of
theoretical issues
refer to the
lecture notes on
physics.
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3.15

Execution of essays.
/Individual work/

2 5 BPC-7

J1.2 J12.1
J2.2712.3
2.4
92

Work on essays
provides
independent
work with
educational and
scientific
literature and
contains: title
page, plan, text
part and
references.
Reports of
abstracts takes
place in student
groups in the
form of a
presentation, the
best works will
be presented at
the department
conference.

3.16

Passing the test with grade

2 0 BPC-7

5. FUND OF ASSESSMENT TOOLS

5.1. Control questions and tasks
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Questions to test the level of training “KNOW”:

- Fundamentals of differential and integral calculus

- Basic concepts of the theory of differential equations

- Basic concepts and theorems of probability theory

- Distribution laws and numerical characteristics of random variables

- Discrete and continuous distribution range. Polygon and histogram

- Point and interval estimations

- Correlation dependence. Correlation coefficient and its properties

- Error theory

- Undamped and damped free mechanical vibrations.

- Attenuation coefficient and logarithmic decrement, the relationship between them. Forced oscillations. Resonance.
- Self-oscillation.

- Doppler effect and its use for biomedical research.

- Characteristics of auditory sensation and their relationship to the physical characteristics of sound.
- Audiometry.

- Physical basis of sound research methods in the clinic.

- Ultrasound and infrasound

- Surface tension coefficient and methods of its determination.

- The phenomenon of wetting and non-wetting.

- Capillary events. Gas embolism.

- Viscous fluid flow. The basic law of viscous flow. Viscosity.

- Laminar flow and turbulent flow of liquids.

- The main indicators of hemodynamics.

- Pulse wave.

- Physical basis of blood pressure measurement.

- Mechanical properties of bone tissue.

- Mechanical properties of blood vessel tissue.

- Biopotentials. Resting potential. Action potential

- Biophysical principles of research of electric fields of tissues and organs.
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- Dipole equivalent electric generator of heart.

- Electrocardiography vector. Einthoven's Theory.

- Basic electrical properties of body tissues.

- Electrical conductivity of cells and tissues at direct and alternating current

- The effect on the human body of household electric current.

- Biophysics of ventricular fibrillation. Defibrillation.

- Application of electrical current and electromagnetic fields in medicine

- The mechanism of heating dielectrics and electrolytes in the electric UHF field.
- Thermocouple and its application to medicine.

- Sensors and their application in medicine

- Diffraction and interference of light.

- Diffraction grating.

- Refraction of light. Refractometer and work with it.

- The phenomenon of total internal reflection. Fiber optics and its use in medical devices.
- Methods for obtaining polarized light

- The passage of light through the polarizer — analyzer system. Malus law.

- Rotation of the plane of oscillations of polarized light. Optically active substances.
- Optical scheme of the saccharimeter.

- Study of tissue structure in polarized light.

- X-ray radiation and its application in medicine.

- lonizing radiation and their biological effect.

- Energy levels of biomolecules and electronic transitions in them.

- Luminescence of biological systems and its types.

- Light absorption

- Transmittance. Optical density of solutions.

- Photobiological processes and spectra of photobiological action.

Tests for the level of training “TO BE ABLE” and “TO MASTER”:

- To find derivatives of complex functions, derivatives of higher orders and use them in solving problems of medical and biological
content.

- Apply differentials in approximate calculations.

- To find indefinite integrals by direct integration method, substitution method and integration by parts. To calculate definite
integrals.

- To find the general and particular solution of differential equations of the first order by the method of separation of variables.

- To make and solve differential equations on the examples of problems of physical, chemical, pharmaceutical and medico-biological
content.

- Solve the problem of calculating the probability of random events. Calculate the probability of getting a normally distributed
random variable in a given interval. Compute probability in a normal distribution.

- Analyzing discrete and continuous distribution range. Build polygons and histograms.

- Estimate random measurement errors (small samples). To solve problems of applied nature: calculation of the true value of the
measured values and their relative and absolute errors at a given confidence level, etc.

- Calculate the coefficient of linear pair correlation. Compose the equation of direct regression for the correlation: the optical density
of the solution from the concentration of the substance; the volume of circulating blood from the body weight of the person; the effect
of the reagent on the synthesis of the drug, etc.

- Calculate the logarithmic decrement of the attenuation of harmonic oscillations.

- Determine the viscosity coefficient of vegetable and machine oil and compare them.

- Determine the surface tension of water and soapy water and compare them.

- Determine the amplitude charateristics of the teeth (in millivolts) and the characteristics of the duration of the teeth, segments and
intervals (in seconds) of the electrocardiogram.

- Plot the heating of the dielectric and electrolyte in the UHF electric field.

- Determine the refractive index of water, alcohol and sugar solutions of different concentrations.

- Determine the wavelength of red, green and purple light (in nanometers).

- Determine the optical density of the riboflavin solution and build its absorption spectrum.

- Determine the temperature of the human body using a thermocouple.

- Determine the percentage of sugar in the water solution.

5.2. Themes of course works (projects)

The discipline does not provide for the writing of the course work and the project

5.3. Evaluation Fund
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REFERENCE WORK IN MATHEMATICS. List of tasks (see Annex 1)

EXAMINATION IN PHYSICS. List of questions:

- Undamped free mechanical vibrations.

- Damped free mechanical vibrations.

- Attenuation coefficient and logarithmic decrement, the relationship between them. Forced oscillations. Resonance.
- Self-oscillation.
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- Nature of sound. Physical characteristics of sound.

- Characteristics of auditory sensation and their relationship to the physical characteristics of sound.
- Weber — Fechner Law.

- Audiometry. Hearing threshold and pain threshold.

- Physical basis of sound research methods in the clinic.

- Ultrasound. The effect of ultrasound on biotissue, the phenomenon of cavitation.

- Application of ultrasound in medicine.

- Infrasound and its effect on the human body.

- Mechanism of surface tension forces of liquids.

- Surface tension coefficient and methods of its determination.

- Derivation of the formula for determining the surface tension coefficient by the method of detachment of the ring.
- The phenomenon of wetting and non-wetting.

- Capillary events. Gas embolism.

- Viscous fluid flow. The basic law of viscous flow.

- Coefficient of viscosity and methods of its determination. Derivation of the Stokes formula.

- Laminar flow of liquids. Pause Formula.

- Turbulent fluid flow. Reynolds number.

- The main indicators of hemodynamics: a) linear and volumetric blood flow rate; b) blood pressure.
- Hemodynamic resistance (TPVR).

- Pulse wave. The equation of the pulse wave. Moens Formula.

- Physical basis of blood pressure measurement.

- Deformation and its types.

- The main characteristics of deformation. Hooke's law for elastic deformation.

- Mechanical properties of bone tissue.

- The average curve of deformation of compact bone.

- Mechanical properties of blood vessel tissue.

- Derivation of the Lame equation.

- Biopotentials. Types of biopotentials (diffuse, membrane and phase).

- Resting potential. The Goldman Equation.

- Action potential. Hodgkin-Huxley Equation.

- Graph of the action potential of the nerve cell axon.

- Scheme of nerve impulse propagation (depolarization and repolarization). The velocity of the nerve impulse.
- Biophysical principles of research of electric fields of tissues and organs.

- The equivalent electrical generator cells.

- - The potential of the electric field generated by the dipole and the dipole.

- The concept of multipole.

- Dipole equivalent electric generator of heart.

- Vector electrocardiography. Einthoven's Theory.

- Electrical conductivity of cells and tissues at constant current.

- Ohm's law for living tissue.

- The electrical conductivity of cells and tissue by the alternating current.

- Impedance. The equivalent electrical circuit of the tissues of the body.

- The effect on the human body of household electric current.

- Biophysics of ventricular fibrillation. Defibrillation.

- Application of direct current in medicine (galvanization and electrophoresis).

- The use of AC in medicine (diametre, darsonvalization, surgical diathermy, Deuteronomy).

- The mechanism of heating dielectrics and electrolytes in the electric UHF field.

- Medical applications of high frequency currents and electromagnetic fields (darsonvalization, surgical diametre, inductometer,
UHF — therapy, microwave therapy).

- Contact potential difference.

- The mechanism of thermo-EMF. The formula of thermo-EMF.

- Thermocouple and its application to medicine.

- The calibration of thermocouples and the calibration graph. Determination of body temperature using a thermocouple.
- Sensors and their classification on the principle of action.

- Parametric sensors and the principle of their operation.

- Generator sensors and the principle of their operation.

- Diffraction and interference of light.

- Diffraction grating. The derivation of the diffraction grating.

- Laws of reflection and refraction of light.

- Absolute and relative refractive indices.

- Refraction of light. Refractometer and its purpose.

- The phenomenon of total internal reflection.

- Fiber optics and its use in medical devices.

- Natural and polarized light.

- Polarization of light at reflection and refraction at the boundary of two dielectrics. Brewster's Law.
- Polarization of light at double refraction.
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- Nicola prism, the course of the rays in Nicola prism.

- The passage of light through the polarizer — analyzer system. Malus law.

- Rotation of the plane of oscillations of polarized light. Optically active substances.
- Optical scheme of the saccharimeter.

- Study of tissue structure in polarized light.

- The phenomenon of photoelectric effect. Laws of photoelectric effect.

- The device and the principle of operation of the vacuum and selenium solar cells.
- Nature and basic properties of x-rays.

- The device and the principle of operation of the x-ray tube.

- Brake x-rays and its spectrum.

- Characteristic x-ray radiation and its spectrum.

- Interaction of x-ray radiation with matter (coherent scattering).

- - Interaction of x-ray radiation with the substance (photoelectric effect).

- Interaction of x-ray radiation with the substance (incoherent scattering or Compton effect).
- Application of x-rays in medicine.

- The basic law of radioactive decay.

- The half-life of radioactive nuclei. Activity.

- Penetrating and ionizing ability of radioactive radiation.

- Dosimetry of ionizing radiation (amount of radiation, radiation dose, dose rate, exposure dose).
- Biological dose of ionizing radiation. Protection against ionizing radiation.

- Biological effect of radioactive radiation on the human body.

- Energy levels of biomolecules.

- Electronic transitions in biological molecules (explain the scheme).

- Luminescence of biological systems and its types.

- The absorption of light by biosystems. Booger's law (derivation).

- The law of Lambert-Bouguer-Ber (derivation).

- Transmittance. Optical density of solutions.

- Photobiological processes and spectra of photobiological action.

- Evaluation of measurement errors of physical quantities.

LABORATORY WORK IN PHYSICS. List of laboratory works:

- The study of oscillatory motions using kymograph

- Determination of the surface tension of liquids

- Determination of the viscosity coefficient of the liquid

- Study of the action of ultra-high-frequency (UHF) electric field on the substance
- Physical basis of electrocardiography

- Calibration of thermocouple and determination of body temperature

- Determination of the refractive index of liquids using a Refractometer

- Determination of the percentage of sugar in the solution

- Determination of the wavelength of light using a diffraction grating

- Study of the solar cell

- Determination of the optical density of solutions using a photoelectrocolorimeter
- Study of some medical sensors

TEST. List of test questions for laboratory work in physics (see Annex 2)
TEST. List of test questions for the general course (see Annex 3)

ABSTRACT. List of abstract works:

- Physical basis of biomechanics.

- Peculiarities of hemodynamics of the newborn.

- Passive and active transport of substances through the membrane.
- Biopotentials and their classification.

- Physical basis of sound research methods in the clinic.

- Ultrasound is its application in medicine.

- Physical basis of hemodynamics.

- Mechanical and electrical methods of blood circulation.

- Low-frequency and high-frequency currents, their use in medicine.
- Impulse currents and their use in medicine.

- Physical bases of high-frequency methods of videolecture.

- Polarization of biological tissues.

- Impedance of biological tissues.

- Physical basis of electrocardiography.

- Saccharimetry and its application in medicine.

- Optical quantum generators and their application in medicine.

- Physical basis of holography and its application in medicine.

- Ultra-weak glow and their use in medicine.

- Radioactivity. The effect of radiation on humans.
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- Physical basis of dosimetry.

- Physical basis of magnetic therapy.

- Sensors and their application in medicine.

- Optical vision defects and ways to eliminate them.

- Biophysics of color perception.

- Biophysics of hearing.

- Chemiluminescence of biological systems.

- Spectrophotometry of biological fluids.

- Nuclear magnetic resonance and its application in medicine.
- Medical electronic systems.

- Modern methods of osteosynthesis

- Features of blood circulation of the fetus and newborn baby.
- Thermography

- Biologically active points.

- Radiological methods of diagnosis of maxillofacial area

- Physical and mechanical properties of composite materials.
- Pathogenic effect of radioactive radiation on humans.

- Age features of the structure of the eye and its appendages.
- The equivalent electrical circuit of the tissues of the organisms.
- Tensometry and determination of Poisson's ratio of dental materials.
The kinetics of the curing process of the sealing compositions by an ultrasonic method.
- Application of ultrasound in dentistry.

- Coefficient of linear and volumetric expansion.

- Chemiluminometric and their importance in medicine.

- Biomechatronics is an artificial hand.

- Nanotechnology in medicine

- Nanotechnology in Oncology

- Nanotechnology in dentistry

- Radiation situation in Kyrgyzstan.

- Shape memory effect.

- Physiotherapy in Pediatrics

5.4. A list of the types of assessment tools
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Control work in mathematics
Control work in physics
Laboratory work

Test

Abstract

SCALE GRADING OF THE CONTROL WORK IN MATHEMATICS (midterm control) (see Annex 4)

INSTRUCTIONS for the assessment in %:

- Solution of differential equation -0-25%;

- Solution of the probability problem-0-25%;

- Solving the problem of calculating the numerical characteristics of a random variable and determining the probability that it will
take a value less than a fixed number -0-25%;

- Solution to the problem of calculating the correlation coefficient-0-25%

All control work is estimated at 0-100%

SCALE GRADING OF CONTROL WORK IN PHYSICS (interim control) (see Annex 7)
INSTRUCTIONS for the assessment in %:

- The answer to the first task -0-35%

- Answer to the second task -0-35%

- Confidence interval for the arithmetic mean is calculated - 0-30%

All control work is estimated at 0-100%

SCALE OF EVALUATION of laboratory work in physics (midterm control) (see Annex 5)
INSTRUCTIONS for the assessment in %:

- Oral interview - 0-30 %

- Test (20 questions, each correct answer is estimated at 1 %) - 0-20 %

- Preparation of reports (protocols) of laboratory work -0-50 %

The report on laboratory work is estimated at 0-100%

SCALE OF EVALUATION of abstract work (midterm control)

INSTRUCTIONS for the assessment in %:

The abstract reveals the content of the problem, its relevance and practical significance - 0-40 %

Submitted on time, taking into account all requirements for the content and design of the work - 0-30 %

The student can justify their judgments, owns the conceptual apparatus of the topic, the defense of the abstract was held in the group
in the form of a presentation — 0-30 %

The abstract is estimated at 0-100%

SCALE OF ASSESSMENT of an ORAL test (interim control — "to KNOW") %.

The following criteria are taken into account when assessing the oral responses to the test of the level of training “to KNOW”:
General physical laws, processes occurring in the body;

the basic physical properties of biological tissues;

characteristics of external factors acting on the body;

purpose and characteristics of medical devices;

fundamentals of differential and integral calculus;

theory of first order differential equations;

fundamentals of statistical methods;

- the degree of disclosure of the content of the material 0-50%

- presentation of the material (literacy, accuracy of terminology and symbols, logical sequence of presentation 0-25%
- formation and stability of the skills used in the answer 0-25%

The oral survey is estimated at 0-100%

SCALE OF ASSESSMENT OF ANALYTICAL AND PRACTICAL TASKS

interim control —a "TO BE ABLE” and “OWN”)

The following criteria are taken into account when assessing the answers to the test of the level of training “TO BE ABLE” and
“OWN”:

make physical measurements and statistically process the results of measurements and draw appropriate conclusions;
methods of registration of protocols of laboratory works;

methods of work on laboratory equipment;

the method of finding derivatives and integrals;

methods of modeling medical and biological processes using the theory of differential equations;

- the degree of knowledge of the mathematical apparatus in solving problems 0-30%

- the degree of knowledge of the physical experiment and the methods of statistical processing of experimental data 0-30%
- preparation of reports (protocols) of laboratory works 0-40%
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6. EDUCATIONAL-METHODICAL AND INFORMATION SUPPORT OF DISCIPLINE (MODULE)

6.1. Recommended literature

6.1.1. Main literature

Authors, composers Title Publisher, year
L1.1 {lrving P. Herman Physics of the Human Body Springer, 2006
L12 |A.Geligetall Mathematics for medical students SPbU, 2005
L1.3 [Sorokin A., etc. Higher Mathematics. Textbook KRSU, 2013
L1.4 |Sologubova T., etc. Medical and Biological Physics. Textbook. KRSU, 2010
6.1.2. Additional literature
Authors, composers Title Publisher, year

L2.1 |Jlemenko B.I'., Unbnu |MeauuuHckas u Ouosnorudeckas ¢pusuka: YueoHoe nocooue (Mocksa "MH®PA-M" 2012

K.
L2.2 |Pemusos A.H., MenunuHckas 1 onosorndeckas puszuka: YueOHUK M.: Ipoda 2008

Makcuna A.T'.,

IToranenko A.S1.
L2.3 [[laBmymkos W.B. OcHOBBI BbICIIIEH MaTeMaTUKU U MaTeMaTtudeckoil ctatuctuku ([[DOTAP-Menua 2012

(umeetcs Ha Kadenape)
L2.4 |Camoiinos O.B. MenumuHckas 6uoduzuka W3n-Bo CrerJIur 2013
6.2. List of resources of information and telecommunication network *'Internet*
E1 |Medical literature (mathematics) http://www.medbook.net.ru/2
7.shtml
E2 |Medical literature (physics) http://www.medbook.net.ru/2
8.shtml

6.3. List of information and educational technologies

6.3.1 Competence-oriented educational technologies

6.3.1.1

To organize the study of the discipline, traditional educational technologies are used, focused on the communication of
knowledge and methods of action transferred to students in a ready form. Lecture material is provided to students using
multimedia equipment. Traditional educational technologies include: explanatory and illustrative lectures; explanatory and
explanatory practical classes.

6.3.1.2

Innovative educational technologies, classes in an interactive form, which form a system of thinking and the ability to
generate ideas in solving various situational problems. Innovative educational technologies include two reports, the control
of which is made in the form of independent work in the classroom.

6.3.1.3

Information educational technologies — independent use of computer equipment and Internet resources for practical tasks
and independent work.

6.3.2 List of information reference systems and software

6.3.2.1

1. Mathematics in Medical Science - http://www.medbook.net.ru/27.shtml

6.3.2.2

2. Books on Math in Medicine - https://www.lecturio.com/curriculum#sub_all

6.3.2.3

3. Scientific electronic library - http://elibrary.ru/defaultx.asp

6.3.2.4

4. The website of the library of KRSU (http:/lib.krsu.edu.kg)

6.3.2.5

5. Republican Medical Information Center (http://rmic.med.kg/ru)

7. THE LOGISTICS OF THE DISCIPLINE (MODULE)

7.1

Theoretical classes are held in lecture halls with 150 seats.

7.2

Practical classes are held in three classrooms with 14 seats each

7.3

Multimedia complex (laptop, projector).

7.4

Multimedia and slate.

7.5

Laboratory equipment: electrocardiograph machine, UHF-therapy, refractometer, kymograph, thermocouple, diffraction
grating, saccharimeter, sound generator, an inductive sensor, a sound level meter, device for determination of surface
tension by the method of separation ring, the equipment to determine the coefficient of viscosity of liquids by the method
of Stokes light meter.
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8. METHODICAL INSTRUCTIONS FOR STUDENTS FOR THE DEVELOPMENT OF THE DISCIPLINE (MODULE)

The process chart is in ANNEX 6

Guidelines for independent extracurricular work of students to study the theoretical foundations of the discipline "physics,
mathematics".

The study of the theoretical part of the discipline is designed not only to deepen and consolidate the knowledge gained in the
classroom, but also to promote the development of students’ creative skills, initiative and organization of their free time.

Independent work of the student in the study of the discipline includes:

- reading the recommended literature and mastering the theoretical material of the discipline;

- familiarity with Internet sources;

- preparation for various forms of control (control work, test);

- work on the creation of a protocol for laboratory work

Planning the time required to study the discipline, students are better to carry out the entire semester, while providing for regular
repetition of the material.

The material outlined in the lectures should be regularly studied and supplemented with information from other sources of literature
presented not only in the discipline program, but also in periodicals.

When studying the discipline it is necessary for each topic to read the recommended literature and make a brief summary of the main
provisions, terms, information that require memorization and are fundamental to this topic, for the development of subsequent topics
of the course. To expand knowledge of the discipline, it is recommended to use Internet resources; conduct searches in various
systems and use the materials of sites recommended by the teacher.

CONTROL WORK

In preparation for the decision of the control work is necessary:

- to work out the relevant pages of textbooks;

- use lecture notes or notes from practical material;

- solve as much as possible the problems at home on relevant topics.

LABORATORY WORK
In preparation for the laboratory work it is necessary to:
- to work out the theoretical material from the textbooks;

- conduct a test of self-knowledge;
- prepare a protocol for laboratory work;
- perform laboratory work and submit a report including mathematical processing of experimental data and their analysis

TEST
In preparation for the tests, it is necessary to work out the lecture material and the relevant pages of textbooks (it is also desirable to
read additional literature); solve all the necessary practical tasks; perform all the necessary laboratory work

ESSAY

Work on the essay is done by students individually, on their own with the aim of consolidating and deepening of theoretical
knowledge. The topic of the abstract and the proposed work plan is discussed with the teacher, then the student independently
selects, analyzes and structures the material. The approximate volume of the abstract — 10-15 sheets of printed text, welcome the use
of diagrams, drawings, tables, complementing the main material. The work should contain the purpose, objectives of the study,
generalized conclusions on the problem. In the structure of the abstract there is a title page, designed according to the requirements,
table of contents, introduction, main part, final, list of used literature and Internet resources. The abstract should be submitted to the
teacher for review within the specified time, after correcting the material comments (if any), the student can proceed to presentation
at the appointed time.

A sample of the title page of the essay is presented in Annex 8




