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OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/IKETHOE
OBPA3OBATEJIBHOE YYPEXJIEHHE BBICIIEI'O OBPA3OBAHUA «CEBEPO-
OCETHHCKASA IN'OCYJAPCTBEHHASA MEJUIINHCKASA AKAJIEMU S
MHUHHUCTEPCTBA 3JIPABOOXPAHEHUS POCCUICKOMN ®EJEPAIIUHA

PELIEH3USI
Ha (pOH/I OLIEHOUYHBIX CPEACTB

no aucHuILInHEe «DH3MKA, MATEMAaTHKA»
s cryaeHToB I kypca
no cnenuajabHocTH - 31.05.03 CroMaTosiorus

@oH/I OLIEHOYHBIX CPEJCTB COCTaBJIEeH Ha Kadeape XUMHHM U (PU3MKHM HA OCHOBAaHUH
paboueil mporpaMMel JucHMILIMHBL «DPU3MKa, MaTeMaTHKa» OCHOBHOH NpodeccuoHaIbHOM
o0pa3oBaTeNbHOIl IporpaMMmbl  BBICIIEr0 O00pa30BaHUS — IMPOrpPaMMbl CHEHHATIUTETa IO
CHELHUaAILHOCTH 31.05.03 Cromaronorusi, yrBepxaeHHoi 30.03.2022 r. u COOTBETCTBYIOT
tpeboBanusim GI'OC BO no cniennansaoctu 31.05.03 CromaTosorus.

@DOoH/1 OLICHOYHBIX CPEICTB YTBEPKICH Ha 3aceaHuu LIeHTpaIbHOro KOOpIMHALIMOHHOTO
y4e0HO-METOINYECKOTO COBETA.

@DOH/ OLICHOUHBIX CPEJICTB BKJIIOYACT B CEO:

- BOIIPOCHI K MOAYJIIO,

- OaHK TECTOBBIX 33aHUH (C TUTYJIbHBIM JIUCTOM U OIJIABICHUEM),

- OMJIETHI K 3a4eTy

baHk TecTOBBIX 3a/JaHUll BKIIOYAET B ceOs CIEAyIOIIME 3JIEMEHThl: TeCTOBbIE 3a/1aHus,
BapHaHTbl TECTOBBIX 3a/laHuM, MIAOJOHBI OTBETOB. Bce 3amaHus COOTBETCTBYIOT paboueit
nporpaMMe JUCHUIUIMHBL « PH3HKa, MATEeMATHKA» U OXBaThIBAaIOT Bce €€ pasnenbl. CI0XXHOCTh
3anaHuil Bapbupyerca. KoauuecTBo 3agaHuil M0 KakIoMy pasfeny IUCHUIUIMHBI JOCTaTOYHO
JUISl TIPOBEJICHUS KOHTPOJIS 3HAHUN U UCKIII0YaeT MHOTOKPAaTHOE MOBTOPEHHE OJJHOTO U TOTO XKe
BOIpPOCa B pa3/IMYHBIX BapuaHTaX. BaHK COAEPHKHUT OTBETHI KO BCEM TECTOBBIM 33JaHUSIM U
3aadam.

@DOoHJ| OLIEHOYHBIX CPEJICTB BKIIIOUaeT B ceOs Omiersl K 3aueTy. KonmuectBo OumiieToB
JIOCTaTOYHO JUIS MPOBEAEHUS 3aueTa W MCKIIOYaeT HEOJHOKPATHOE HCIOJIb30BAHUE OIHOTO U
TOTO k€ OMieTa BO BpeMs 3a4eTa B OJIHOM akaJeMHUYeCKOH IpyIie B OJUH JeHb. DOpMYIHUpPOBKU
BOIPOCOB COBMNAAAIOT € (OPMYJIUPOBKAMHU TMEPEUYHsI BOIPOCOB, BBHIHOCUMBIX Ha 3auerT.
CopnepxaHue BOINPOCOB OAHOIO OWJIETa OTHOCUTCS K Ppas3IMYHBIM pasjeiaM IpOrpaMMbl,
N03BOJIsIOIIEE OoJiee OJTHO OXBAaTUTh MaTepral AUCHUIUIMHBL. CI0KHOCTh BOIPOCOB B OMIIETax
pacnpeneneHa paBHOMEpPHO. 3aMeUYaHui K pereH3upyeMomy (GOoHAY OLIEHOYHBIX CPEICTB HET.

B unenom, (oHA OIEHOUHBIX CpeACTB MO JIUCHMIUIMHE «@PH3HMKA, MaTeMaTHKa»
CIOCOOCTBYET KaueCTBEHHOI OLIEHKE YPOBHSI BIAJCHMS 00Y4alOIMMUCSA OOIIEKYIbTYPHBIMU U
npo¢eCcCHOHATBLHBIMI KOMIETEHIIUSIMH.

Penensupyemsrii GOHJ OIIEHOYHBIX CPEACTB MO TUCHHIUIHHE «DHU3HKa, MAaTeMaTHKA)
MOYET OBbITh PEKOMEH/IOBAaH K UCIIOJIb30BAHUIO /Ul TEKYILEH U MPOMEKYTOUHOM aTTecTalluy Ha
cTOMaTOJIOTUYECKOM (haKkynbTeTe y CTyAeHTOB | Kypca.

Peuensenr:

IIpencenarens [IYMK ecTecTBEeHHOHay4YHBIX
1 MaT€MaTHUYE€CKUX OUCIUILUIMH, JOLICHT S — H.U. bounena



Passport of the assessment tools for the discipline « Physics and mathematics »

Ne Name of the controlled section Code of formed Name of evaluation tool
(topic) of the discipline / competence
module
1 2 3 4 5
type of Current | Intermediate
control
1. Fundamentals of mathematical UC-1, ID-1 Cards for | Questions to
analysis, probability theory and the test, the module,
mathematical test test
of statistics. control control
2. Mechanics of liquids and gases. | GPC-4, ID-3 Cards for | Questions to
Biomechanics. Acoustics. the test, the module,
test test
control control
3. Electrical and magnetic GPC-4, ID-3 Cards for | Questions to
properties of tissues and the the test, the module,
surrounding environment test test
control control
4. Optics GPC-4, ID-3 Cards for | Questions to
the test, the module,
test test
control control
5. The quantum physics, ionizing | GPC-4, ID-3 Cards for | Questions to
radiation the test, the module,
test test
control control
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19.
20.
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QUESTIONS TO MODULES

of educational discipline “Physics and mathematics”
for Students 1 course of the 31.05.03 Dentistry

QUESTIONS TO MODULE 1

Concept of derivative of function, its physical meaning.
Geometrical meaning of derivative.
General rule of differentiation of function. Formulas of differentiation.
Derivatives of elementary functions.
Differential of function. Properties of differential.
Rule of differentiation of composite function.
Primitive. Examples. The concept of the indefinite integral.
Table of integrals. The main properties of the indefinite integral.
The concept of the definite integral. The geometrical meaning.
The main properties of the definite integral.

. Definition of a differential equation.
. The order of the DE.

The linear differential equation.
Types of the solutions of the DE-s.

. The DE of the first order with the separable variable and algorithm of it solution.

The main concepts of Probability Theory.

. Definition of probability. Main theorems of probability theory.

Total probability formula.

Bernoulli and Poisson formulas.

Discrete random variables and their characteristics.

Continuous Random Variables. Distribution function and density function.

Numerical characteristics of Continuous random variables.



QUESTIONS TO MODULE 2
1. Sound. Kinds of sounds.
2. Spectrum of sound. Wave resistance.
3. Objective (physical) characteristics of sound. Subjective characteristics, their relationship
to the objective.
The Weber-Fechner law. Audiometry.
Ultrasound, physical principles of application in medicine.
Phenomena of the inverse piezoelectric effect and magnetostriction.
Doppler effect. Formula for determining the blood flow velocity.

Physical basis hemodynamics. Viscosity.
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Methods for determining the viscosity of a liquid.

10. Stationary flow, laminar and turbulent flow. Reynolds number.

11. Newton's formula, Newtonian and non-Newtonian fluids.

12. The Poiseille formula.

13. Laws of reflection and refraction of light.

14. Limiting angle of refraction and limiting angle of total internal reflection/

15. Phenomenon of total internal reflection.

16. Methods for determining the refractive index of liquids in transmitted and reflected light

(draw the ray path in a refractometer in these cases).

QUESTIONS TO MODULE 3
1. Full and useful magnification of the microscope. Beam path in a microscope.
Aperture diaphragm and aperture angle.
2. Light absorption. Bouguer's law. Bouguer-Lambert-Beer law.
Concentration colorimetry. Nephelometry.
3. Scattering of light. Tyndall's phenomenon. Molecular scattering, Rayleigh's law. Raman
scattering.
4. Light is natural and polarized. Polarizer and analyzer. Law Malus.
5. Polarization of light with double refraction. Nicolas prism. Rotation of the plane of
polarization. Bio's Law.
6. Thermal radiation. Heat radiation laws. Planck’s formula.
7. Radiation of the Sun. Infrared and ultraviolet radiation and their application in medicine.
8. Heat transfer of the body. Physical foundations of thermography.
9. Luminescence, its types. Mechanism and properties of luminescence. The rule Stokes.



10. Application of phosphors and luminescence analysis in medicine.

11. Forced radiation. Inverse population of levels. The main laser elements.

12. Design and principle of operation of ruby and helium-neon lasers.

13. Properties of laser radiation. Application of laser radiation in medicine.

14. X-ray radiation. X-ray tube device. Brake X-ray radiation.

15. Characteristic X-ray radiation. Moseley's Law.

16. Primary processes of interaction of X-ray radiation with substance: coherent scattering,
Compton effect, photoelectric effect.

17. X-ray diagnostics. Fluoroscopy and radiography. Modern X-ray computed tomographs.
18. The phenomenon of radioactivity. Types of radioactive decay. The basic Law radioactive
decay.

19. Alpha-decay of nuclei and its features. Beta decay of nuclei, its types, features and
spectrum. Gamma radiation from nuclei.

20. Interaction of ionizing radiation with matter.

21. Dosimetry of ionizing radiation. Absorbed and exposure dose. Dose rate.

22. Quantitative assessment of the biological effect of ionizing radiation. Radiation quality
factor. Equivalent dose.

23. The primary effect of ionizing radiation on the body. Defence from ionizing radiation.

24. Radiation sickness, its types. Periods and symptoms of acute radiation sickness.
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QUESTIONS TO OFFSET

of educational discipline “Physics and mathematics”
for Students 1 course of the 31.05.03 Dentistry

Concept of derivative of function, its physical meaning.

Geometrical meaning of derivative.

General rule of differentiation of function. Formulas of differentiation.
Derivatives of elementary functions.

Differential of function. Properties of differential.

Rule of differentiation of composite function.

Primitive. Examples. The concept of the indefinite integral.

Table of integrals. The main properties of the indefinite integral.

The concept of the definite integral. The geometrical meaning.

The main properties of the definite integral.

Definition of a differential equation.

The order of the DE.

The linear differential equation.

Types of the solutions of the DE-s.

The DE of the first order with the separable variable and algorithm of it solution.
The main concepts of Probability Theory.

Definition of probability. Main theorems of probability theory.

Total probability formula.

Bernoulli and Poisson formulas.

Discrete random variables and their characteristics.

Continuous Random Variables. Distribution function and density function.
Numerical characteristics of Continuous random variables.

Sound. Kinds of sounds.

Spectrum of sound. Wave resistance.

Obijective (physical) characteristics of sound. Subjective characteristics, their relationship to
the objective.

The Weber-Fechner law. Audiometry.

Ultrasound, physical principles of application in medicine.

Phenomena of the inverse piezoelectric effect and magnetostriction.
Doppler effect. Formula for determining the blood flow velocity.

Physical basis hemodynamics. Viscosity.

Methods for determining the viscosity of a liquid.

Stationary flow, laminar and turbulent flow. Reynolds number.

Newton's formula, Newtonian and non-Newtonian fluids.

The Poiseille formula.

Laws of reflection and refraction of light.

Limiting angle of refraction and limiting angle of total internal reflection.
Phenomenon of total internal reflection.

Methods for determining the refractive index of liquids in transmitted and reflected light
(draw the ray path in a refractometer in these cases).
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. Full and useful magnification of the microscope. Beam path in a microscope. Aperture
diaphragm and aperture angle.
. Light absorption. Bouguer's law. Bouguer-Lambert-Beer law.

Concentration colorimetry. Nephelometry.
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43.

44,
45.
46.
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48.
49.
50.
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54.

55.
56.

57.
58.
59.
60.

61.
62.

. Scattering of light. Tyndall's phenomenon. Molecular scattering, Rayleigh's law. Raman

scattering.
. Light is natural and polarized. Polarizer and analyzer. Law Malus.

Polarization of light with double refraction. Nicolas prism. Rotation of the plane of
polarization. Bio's Law.
Thermal radiation. Heat radiation laws. Planck's formula.

Radiation of the Sun. Infrared and ultraviolet radiation and their application in medicine.
Heat transfer of the body. Physical foundations of thermography.

Luminescence, its types. Mechanism and properties of luminescence. The rule Stokes.
Application of phosphors and luminescence analysis in medicine.

Forced radiation. Inverse population of levels. The main laser elements.

Design and principle of operation of ruby and helium-neon lasers.

Properties of laser radiation. Application of laser radiation in medicine.
X-ray radiation. X-ray tube device. Brake X-ray radiation.

Characteristic X-ray radiation. Moseley's Law.

Primary processes of interaction of X-ray radiation with substance: coherent scattering,
Compton effect, photoelectric effect.
X-ray diagnostics. Fluoroscopy and radiography. Modern X-ray computed tomographs.

The phenomenon of radioactivity. Types of radioactive decay. The basic Law radioactive
decay.
Alpha-decay of nuclei and its features. Beta decay of nuclei, its types, features and spectrum.
Gamma radiation from nuclei.

Interaction of ionizing radiation with matter.

Dosimetry of ionizing radiation. Absorbed and exposure dose. Dose rate.

Quantitative assessment of the biological effect of ionizing radiation. Radiation quality
factor. Equivalent dose.
The primary effect of ionizing radiation on the body. Defence from ionizing radiation.
Radiation sickness, its types. Periods and symptoms of acute radiation sickness.
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Table of contents

Ne Name of the controlled section Number pages
(topic) of the discipline / of tests (total) from _to
module
1 2 3 4 5
type of Current | Intermediate
control
1. Entrance control of the level
of training of students
2. Fundamentals of mathematical
analysis, probability theory and
mathematical
of statistics.
3. Mechanics of liquids and gases.
Biomechanics. Acoustics.
4. Electrical and magnetic
properties of tissues and the
surrounding environment
5. Optics
6. The quantum physics, ionizing

radiation




