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1. The purpose and objectives of training in the discipline (module)

The purpose of the discipline - ¢opmupoBaHue NETOCTHONH CHCTEMBI 3HAHHI 00
OCHOBHBIX (1)I/I3I/I‘ICCKI/IX 3aKOHax, (1)I/ISI/I‘ICCKI/IX SABJICHUAX W 3aKOHOMCPHOCTAX, COCTABJIAIOIIUX
OCHOBY JUUISl M3y4YEHHUs TUCUUIUIMH MpodeccuoHaabHoro 1ukiia / formation of an integral system
of knowledge about the basic physical laws, physical phenomena and regularities that form the
basis for studying the disciplines of the professional cycle;

- HOJTYYCHUC CUCTCMHBIX 3HAHUHU O (bPISI/I‘-IeCKI/IX mnmponeccax, MpoucCxoaAIux B Oprannu3sme
YeJIOBEeKa, U MEXaHW3Max BJIMSHUS (Pu3nueckux (GakToOpoB Ha OpraHu3M yesnoBeka / obtaining
systemic knowledge about the physical processes occurring in the human body, and the
mechanisms of the influence of physical factors on the human body.

The objectives of the discipline - - HayuuTh cTYIEHTOB IPaBUILHOMY TIOHUMAHHUIO OOIINX
(bHSquCKI/IX SaKOHOMepHOCTeﬁ, JEKaluX B OCHOBC IMPOHCCCOB, IMPOTCKAKOIIUX B OpPraHU3ME,
NPUMEHEHHI0O MaTeMaTHYeCKUX METONOB JUIsi ux omucanus / to teach students the correct
understanding of the general physical laws underlying the processes occurring in the body, the use
of mathematical methods for their description;

— C(bOpMI/IpOBaTB Y CTYACHTOB JIOTHYCCKOC MBIINIJICHUC, YMCHUC TOYHO (bOpMyJ'II/IpOBaTB
3aaavy, CIIOCOOHOCTb BBIWICHSTH IJIABHOE U BTOPOCTCIICHHOC, YMCHHUC [CJIaTb BBIBOJbI Ha
OCHOBaHUU MOJyYEHHBIX pe3yibTaToB u3MepeHuii / to form students' logical thinking, the ability
to accurately formulate a problem, the ability to isolate the main and the secondary, the ability to
draw conclusions based on the measurement results;

— IPUBUTH H€O6XOIII/IMI)IG HAaBBIKU JIA pa6OTI>I C pa3jin4YHbIMU COBPCMCHHBIMU
(bHSI/I‘leCKI/IMI/I H 3JICKTPOHHBIMHU an6opaMH " aliraparaMi, UCIOJIb3YEMbIMU B MCIULIUHE IJIA
JMArHOCTHKY, JICUEHUS U IIPOBEJIEHUsT Hay4yHBIX HccienoBaHuil / to instill the necessary skills to
work with various modern physical and electronic devices and devices used in medicine for
diagnosis, treatment and scientific research;

— O6y‘{I/ITI> CTYACHTOB IIpaBUJIaM TCXHUKU 0e30MacHOCTH npu pa60Te C MCOULIMHCKUM
abonvroraruen / to teach stidents safetv rilles when warkina with medical eatiinment.

2. The place of practical training in the structure of the educational program of higher
education

The discipline «Menuuunckas ¢usuka / Medical Physics» oTHocutes k 00s3arenbHON
vactu yueOHoro ruiana refers to the mandatory part in the curriculum of the educational program
of higher education (hereinafter referred to as the EP of HE) in the field of training / specialty
31.05.03 Cromatonorus, direction (profile) / specialization of the program «Dentistry».

Previous academic disciplines (modules) and (or) practices that form the knowledge,
skills and abilities necessary for training in the discipline (module):

Knowledge, skills and abilities formed as a result of training in a discipline (module) are
necessary when teaching in the following disciplines (modules) and (or) practices:

I'ucromorust, smOpuonorus, nurosnorus / Histology, Embryology, Cytology

Muxkpobuosnorusi, Bupycosnorus / Microbiology, Virology

Hopwmanbnas ¢usnonorus / Normal Physiology

JlyaeBas nuarnoctuka / Diagnostic Radiology

MarepuanoBefieHue B opToneandeckoil mpaktuke / Materials Science in Orthopedic
Practice

OcHoBel MaTepuanioBesieHust B cromaroniorud / Fundamentals of Materials Science in
Dentistry

I'uruena / Hygiene



®dusnorepanus B cromatoioruu / Physiotherapy in Dentistry
MenunuHckas peabunutarnus ¢ obmieit ¢pusnorepanueii / Medical Rehabilitation with

General Physiotherapy

Odransmonorust / Ophthalmology

Cynebnas meaunuHa /

Forensic Medicine

Knunnueckast 1aboparopuas nuarsoctuka / Clinical Laboratory Diagnostics

3. Planned learning outcomes in the discipline (module), correlated with the planned

learning outcomes

Planned learning outcomes in the discipline (module), correlated with the planned

learning outcomes

Code and name of the
competence

Code and name of the
competence achievement

Descriptors for the indicator of
competence achievement (learning)

OIIK-8 Cniocoben
HUCIIOJIB30BaTh OCHOBHBIC
(U3UKO-XMMHUYECKUE,
MaTEMAaTHYCCKUEC U
CCTCCTBCHHOHAYYHBIC
MMOHATHA U MCTOJbI IIPpH
petieHnn poheCCUOHATTBHBIX
3anay / He/she is able to use
the basic physical-chemical,
mathematical and natural
science concepts and methods
in solving professional
problems

OIIK-8.1 Bnaneer
3HAHUSIMHU 00 OCHOBHBIX
(UBUKO-XUMHYECKUX,
MAaTEMAaTHUYCCKHUX U
CCTCCTBCHHOHAYYHBIX
IIOHATHUAX U METOAaX /
He/she is aware of the basic
physical-chemical,
mathematical and natural
science concepts and
methods

OCHOBHBI€ 3aKOHbI (PU3HKH,
CI)I/ISI/I‘ICCKI/I@ SABJICHUA U
3aKOHOMCPHOCTH, JIC)KAIIC B
OCHOBC IIPOLECCOB, IIPOTCKAIOIIUX B
opranusme uenoBeka / the basic
laws of physics, physical
phenomena and patterns underlying
the processes occurring in the
human body

MMPOBOAWTH aHAJIU3 U
HHTCpHPCTALIUIO PE3YJIIbTATOB
(UBUYECKUX METOJIOB B
JUAarHOCTHUKE U UCCIICA0OBAHUN
(GYHKIIMOHAJIBLHOTO COCTOSTHUS
opranusma / to analyze and interpret
the results of physical methods in
the diagnosis and study of the
functional state of the body
BJIaACTh MCTOHHKOﬁ SHCMCHTapHOﬁ
CTaTHUCTUYECKON 00paboTKU
OKCIICPUMCHTAJIbHBIX JJaHHBIX / to
master the methodology of
elementary statistical processing of
experimental data

OIIK-8 Cnocoben
HCIIOJIB30BATh OCHOBHBIC
(I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG,
MATECMATUYCCKUC U
CCTCCTBCHHOHAYYHBIC
IMOHATHA U MCTOABI IIPpH
pelieHny mpodeCCHOHATHHBIX
3amay / He/she is able to use
the basic physical-chemical,
mathematical and natural
science concepts and

OIIK-8.2 Criocoben
AHAJIU3UPOBATH MMPOLECCHI
OIIMChIBAEMBIC OCHOBHBIMU
(OUBUKO-XUMHUYECKUMHU,
MaTeéMaTHN4YCCKNUMHU U
CCTCCTBCHHOHAYYHBIMU
IIOHATUMHU U MECTOdaMH /
He/she is able to analyze the
processes described by the
basic physicochemical,
mathematical and natural
science concepts and

(U3UYECKYIO CYIITHOCTH MPOIIECCOB,
MPOUCXOAAIINX B )KUBOM
OpTraHnu3ME Ha MOJICKYJIAPHOM,
KJICTOYHOM, TKAHCBOM H OpTraHHOM
ypoBHsX / physical essence of the
processes occurring in a living
organism at the molecular, cellular,
tissue and organ levels

OIICHUBATh (PU3UUECKHE CBONCTBA
OMOJIOTUYECKHX OOBEKTOB I10
pe3yJibTaTaM U3MEPEHUM C




methods in solving
professional problems

methods

IIOMOIIBIO MCXaHNYCCKHUX,
QJICKTPHUYCCKUX U ONITHUYCCKUX
MeTo0B / to evaluate the physical
properties of biological objects
based on the results of
measurements using mechanical,
electrical and optical methods
BJIaACTh METOJaMU aHaJIn3a
MEIUKO-OMOJIOTHYECKON
uHpopManuu o GyHKIHMOHATILHOM
COCTOSIHMM Opranu3ma / to master
the methods of analysis of medical
and biological information about the
functional state of the body

OIIK-8 Cnocoben
HUCITIOJIB30BAaTh OCHOBHBIC
(1)I/ISI/IKO-XI/IMI/I‘{CCKI/I€,
MaTeMaTH4YCCKUC U
C€CTCCTBCHHOHAYYHBIC
IMOHATHA U MCTOABI IIPpH
penieHuu mpodhecCuoOHaTbHBIX
3aaau / He/she is able to use
the basic physical-chemical,
mathematical and natural
science concepts and methods
in solving professional
problems

OIIK-8.3 Cnocoben
NPUHAMATH pEIICHUS Ha
OCHOBE (PU3HKO-
XUMHUYCCKUX,
MATECMATHUYCCKUX U
CCTCCTBGHHOHaqubIX
IIOHATUAX U METOAAaX /
He/she is able to make
decisions based on
physicochemical,
mathematical and natural
science concepts and
methods

OCHOBHBEIC CI)I/ISI/IIIGCKI/Ie SABJICHUA U
3aKOHOMCPHOCTH, JIC)KAIIC B
OCHOBC ITPOLECCOB, IIPOTCKAIOIIUX B
opranmu3Me deioBeka / the main
physical phenomena and patterns
underlying the processes occurring
in the human body
IIPOrHO3UPOBATH HAIIPABJICHUE
pe3yibTara (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
IIPOLIECCOB, IIPOUCXOISAIINX B
OMOJIOTHYECKUX CUCTeMax / to
predict the direction of the result of
physical and chemical processes
occurring in biological systems
METOAAaMH aHaJIn3a u
HHTEPIPETALNU PE3YIbTATOB
(I)I/I3I/I‘ICCKI/IX METOOOB B
JOUArHOCTHUKE U UCCIICA0OBAHUN
(I)YHKLII/IOHaJIBHOFO COCTOsSIHUA
opranusma / by methods of analysis
and interpretation of the results of
physical methods in the diagnosis
and study of the functional state of
the body

4. Structure, scope and content of the discipline (module)

Educational activities in the discipline (module) are carried out:
- in the form of students' face-to-face work with the teaching staff of the organization and
(or) persons involved by the organization to implement the educational programs on other terms

(hereinafter - contact work);

- in the form of students' independent work.

Face-to-face work can be classroom-based, extramural, as well as it can be conducted in
an electronic information and educational environment (EIEE).

Learning sessions in the discipline (module) and interim assessment of students are
conducted in the form of face-to-face work and in the form of students’ independent work.

During learning sessions in the discipline (module) face-to-face work includes:




lecture-type classes, seminar-type classes and (or) group consultations, and (or) individual work of
students with the teaching staff of the organization and (or) persons involved by the organization
to implement the educational programs on other terms (including individual consultations).

Legend:

Lec — lectures, Lab — laboratory work, Pr — practical classes, ICW — individual face-to
-face work, IW — independent work.

4.1. Content of the

discipline (module)

Section name The section's content Formed Competence
competences achievement
indicator
dusnyeckue ocuoBbl[Kunematuka u guHamuka|OITK-8 OIIK-8.1, OIIK-
mexanukn /  Physical[BpamarensHoro nBuxeHuUs 8.2, OIIK-8.3

foundations of mechanics

TBepaoro tena / Kinematics
and dynamics of rotational
motion of a rigid body

Mexaundeckue KojaeOanus u
BOJIHBI / Mechanical
oscillations and waves

3Byk. Axkyctuka / Sound.
Acoustics

MexaHudeckue  CBOWCTBaA
TBECPABIX TEI1 u
OMOJIOTHYECKUX TKaHeh /
Mechanical properties of
solids and biological tissues

Bsizkocts xuakoctu / Liquid
viscosity

HOBerHOCTHOC HaTsKCHUC
skunkoctu / Surface tension
of liquid

duznueckue OCHOBBI
remoquHamuku / Physical
basis of hemodynamics

3HCKTqueCTBO n
marnetusMm / Electricity and
magnetism

3JI€KTpI/I‘-IeCTBO u
maraHetusMm / Electricity and
magnetism

Cepaue Kak 2JIEKTpUYECKUI
JUTO0NIb. dusnyeckue
OCHOBBI
aNeKTpoKapauorpadumn /
Representation of the heart
as an electric dipole.
Physical basis of
electrocardioaraphyv




DJIEKTPUYECTBO u
maraetusm / Electricity and
magnetism

DJIEKTpUYECKUE  CBOMCTBaA
TKaHeil opranusma /
Electrical properties of body

MarauTHOe TMTOJE€ U €ro
OCHOBHEIE XapaKTEPUCTHUKHU.
3akon buo-Caapa-Jlamiaca
/ Magnetic field and its main
characteristics. Biot-Savart
-Laplace law

JlelicTBME€ MarHUTHOTO TOJISI
Ha JBUXKYILIANCS
ANEKTPUYECKUI 3apsill. CHJIA
Jlopenna. 3akoH Awmmnepa.
MaruuTHble CBOMCTBA
Bemecrsa / The action of a
magnetic field on a moving
electric  charge. Lorentz
force. Ampere's law.
Magnetic  properties  of
substances

[TepemenHbIN
AIEKTPUYECKUMN TOK /
Alternating electric current

®dusnyeckue NpoUEecCH B
OMOJOTHYECKHUX
MeMOpaHax /
processes in
membranes

Physical
biological

@dusznueckue MNpouecchl B
OMOJIOTHYECKHUX MeM6paHaX
| Physical processes in
biological membranes

Onruka / Optics

Wntepdepenius CBETa.
Hudpaxus CBETA.
[Monsipuszanus cera / Light
interference. Diffraction of
light. Light polarization

FCOMeTpI/I‘-IeCKa}I OIITUKA /
Geometric optics

TennoBoe wu3nydyeHue ten /
Thermal radiation of bodies

AToMHas W saepHas
¢usuka / Atomic and
nuclear physics

N3nydenne U moOrIOMIEHUE
SHEpPTUun aToOMaMHu n
mosiekynamu / Emission and
absorption of energy by
atoms and molecules

Onruyeckue KBaHTOBBIC
reHepaTopsl (Ja3epsl) U HX
MNPUMCHCHUC B MCOUIIMHC /
Optical quantum generators
(lasers) and their application
in

OIIK-8

OIIK-8.1, OIIK-
8.2, OIIK-8.3




medicine

AtomHas u  spepHas|PentrenoBckoe uznmyuyenue /|OITK-8 OIIK-8.1,
¢msuka / Atomic and|X-ray radiation
nuclear physics

CBoiicTBa aTOMHBIX SJIEP.
PaI[I/IoaKTI/IBHOCTB /
Properties of atomic nuclei.
Radioactivity

DIIEMEHTEI

Elements of dosimetry

no3uMeTpun  /

NunuBunyansHas

KOHTaKTHasi  paboTra  /|KOHTaKTHas
Individual contact work  [(3k3amen)

contact work

NunuBunyanbHas

pabora
/ Individual
(exam)

OIIK-

8.2, OIIK-8.3

4.2. Scope of the discipline and types of academic work

Forms of control and types of

Labor intensity
of the discipline
(module)

academic work
2

total

1. Face-to-face work: 64,3

64,3

In-class learning in total,
: . 64
including:

64

Jlexumonnsle 3ansaTHSA (JIek) 16

16

JlaGopaTtopusie 3ansatust (J1ab) 48

48

WuauBuayaibHass KOHTAKTHAS
pabota (UKP)

0,3

0,3

2. Independent work of the 437
student:

43,7

3. Intermediate certification
(exam) (9K3aMEH) Ik

6]

Total:

academic hours 144

144

credit units 4

item

The section's (theme's) name

Face-to face work, including in the
electronic information and educational
environment, academic hours

Lect. Pr. Lab. ICW

IW, academic

hours

Total,
academ
ic hours

cDI/ISI/I‘-IGCKI/IE’: OCHOBLI MCXaHUKH /
Physical foundations of
mechanics




Kunemaruka u JUHAMHKA
BpaIIaTeIbHOTO NBIDKEHUSA
TBepaoro tena / Kinematics and
dynamics of rotational motion of
a rigid body

Mexaundeckme KojgeOauus U
BoiHb! / Mechanical oscillations
and waves

3Byk. Axycrtuka /  Sound.
Acoustics

Mexanndeckue CBOMCTBA
TBEPJBIX TET U OMOJIOTHUECKHUX
TkaHed / Mechanical properties
of solids and biological tissues

Bsizkocts kmmkoctu /  Liquid
Viscosity

HOBerHOCTHOC HaATsOKCHUC
xkunkoctu / Surface tension of
liquid

dusnueckue OCHOBBI
remonuHamuky / Physical basis
of hemodynamics

DNEKTPUYECTBO M MarHeTusm /
Electricity and magnetism

QHGKTpI/I‘leCTBO U MAar"HeTmusm /
Electricity and magnetism

Cepaue Kak  3JIEKTPUYECKHM
AUITOJb. dusnuecke OCHOBBHI
3IeKTpoKapanorpapumn /
Representation of the heart as an
electric dipole. Physical basis of
electrocardiography

10

DNeKTpUYECKUe CBOICTBA
TkaHell opranmsma / Electrical
properties of body

11

MaruanuTtHoe noJjie Hu ero
OCHOBHBIC XapaKTCPUCTHUKHU.
3akon buo-Caapa-Jlarmaca /
Magnetic field and its main
characteristics. Biot-Savart-
Laplace law

12

JlelicTBMuE MarHMTHOrO MOJS Ha
JOBIKYIIMKMCS ~ AJIEKTPUUYECKUN
3apsan. cwia JlopeHua. 3akoH
Amniepa. MarHuTHbIE CBOMCTBa
BemectBa / The action of a
magnetic field on a moving
electric charge. Lorentz force.
Ampere's law. Magnetic
properties of substances

3,7

3,7




13

IlepeMeHHBII  DIEKTPUYECKUU
ToK / Alternating electric current

12

duznueckue IMpOoICCChl B
Omojormdeckux MeMmOpaHax /
Physical processes in biological
membranes

14

dusnueckue IIPOLECCHI B
Ouosornueckux MeMmOpaHax /
Physical processes in biological
membranes

Ontuka / Optics

15

WuTepdepenius CBETa.
Hudpakaus ceeta. [Tonspuzanus
ceera / Light interference.
Diffraction of light. Light
polarization

12

16

FeOMeTpI/I‘leCKa}I OIITUKAa /
Geometric optics

10

17

TemmoBoe w3nmydenme Ttenm /
Thermal radiation of bodies

ATomMHas u suepHas ¢uzukKa /
Atomic and nuclear physics

18

HSJ’IY‘ICHI/IC n IIOTJIOICHHUEC
OHCPIrUH aTOMaMHU U MOJICKYJIaMU
/ Emission and absorption of
energy by atoms and molecules

19

Onruueckue KBAaHTOBBIC
reHeparopsl  (J1azepsl) M HX
IMIPUMECHCHUC B MCOUIINHEC /
Optical quantum  generators
(lasers) and their application in
medicine

20

Pentrenosckoe msmydenune / X-
ray radiation

21

CaoiicTBa aTOMHBIX Saep.
PannoaktuBHOCTH / Properties of
atomic nuclei. Radioactivity

10

22

OneMeHThI JO3UMETPUH /
Elements of dosimetry

NunuBuayanbHas  KOHTaKTHAs
pabora / Individual contact work

23

NunuBuayanbHas  KOHTaKTHAs
pabora (pk3ameHn) / Individual
contact work (exam)

0,3

0,3

Total academic hours

16

48

0,3

43,7

144




4.3. Summary of the discipline (module), structured by sections (topics)

Pazgen 1. ®usnyeckne ocHoBbl MexaHuku / Physical foundations of mechanics
Tema 1. KuneMaTHKka M IJMHAMUKA BPalIaTeJbHOI0 IBHKeHHUA TBepaoro Teja / Kinematics
and dynamics of rotational motion of a rigid body

JlexunonHoe 3anstue. Kunematuka M JMHAMHKA BPAIIATEIbLHOTO JABUKEHUS TBEPIOTO
tena / Kinematics and dynamics of rotational motion of a rigid body

Tema 2. Mexannueckue Kojedoanus u BoaHbI / Mechanical oscillations and waves
JlekunonHoe 3ausaTue. Mexannueckue kosiebanus u Boaabel / Mechanical oscillations and
waves

Tema 3. 3Byk. AkycTuka / Sound. Acoustics
JleximonHoe 3aHsTHE. 3BYK. YnbTpasByk. MH(pa3Byk. MenunuHckoe NpUMEHEHHE
yabTpasByka / Sound. Ultrasound. Infrasound. Medical applications of ultrasound

JlaGoparopHoe 3ansTue. MccnenoBanue cieKTpaabHOM XapaKTEpUCTUKU yXa Ha Iopore
cneimmmMocTH / The study of the spectral characteristics of the ear at the threshold of hearing

Tema 4. Mexanu4eckue CBOMCTBa TBepAbIX TeJ M OHoJIorn4ecKkux Tkaneit / Mechanical
properties of solids and biological tissues

JlaboparopHoe 3aHsTHe. VM3ydeHue ynpyrux cBOMCTB KocTHoW Tkanu / Study of the
elastic properties of bone tissue

Tema 7. ®uznveckue ocHoBbl remoaunamukn / Physical basis of hemodynamics

Jlekuunonnoe 3ansTHe. Dusudeckue OocHOBBI remoauHamuku / Physical basis of
hemodynamics

JIabopatopHoe 3aHsTHe. M3yueHre reMOAMHaAMUYECKUX TIoKa3arenei kposu / The study
of hemodynamic blood parameters

Pa3nes 2. dnexkrpudectso n marnerusm / Electricity and magnetism
Tema 8. DnexTpudectBo u marneTusm / Electricity and magnetism

JlaboparopHoe 3aHsiTue. M3ydeHHE 3JEKTPOCTATHUECKOTrO MOJsA. DKBUMOTEHIIMATHHBIE
noBepxHoctu / The study of the electrostatic field. Equipotential surfaces

Tema 9. Cepaue kak 3JieKTpHYECKHH TU0Jb. DU3NUYECKHE OCHOBbI
ekTpoxkapauorpaguu / Representation of the heart as an electric dipole. Physical basis of
electrocardiography

Jleknmonnoe 3anstue. Cepaue Kak 3JIEKTPUYECKUN AUNONIb. DU3NYECKHE OCHOBBI
anekTpokapauorpapuu / Representation of the heart as an electric dipole. Physical basis of



electrocardiography

JIaboparopHoe 3aHsTHE. DPH3MUECKHME OCHOBBI AJIEKTPOKapauorpadguu Ha mnpuMepe
tokoBoro aunoiis / Physical foundations of electrocardiography on the example of a current

dipole

Tema 10. DurekTpHUecKHne cBoiicTBa TKaHeit opranusma / Electrical properties of body

Jlaboparopnoe  3amstre. OmpeserneHne  HMIEJAHCA  JICKTPUUYECKUX  LICTICH,
MOJICTMPYIOIINX 3JIEKTPOIPOBOJIHOCTh XKUBBIX TKaneil / Determination of the impedance of
electrical circuits simulating the electrical conductivity of living tissues

Tema 13. [lepemennslii dekTpudeckuii Tok / Alternating electric current

JlexumonHnoe 3aHsaTHE. IlepemeHHBIN 3yekTpuueckuii Tok. Mmmemanc / Alternating
electric current. Impedance

JlabopaTopHoe 3anstue. M3mepenne MHAYKTUBHOCTH U €MKOCTH B LIETIH NIEPEMEHHOTO
toka / Measuring inductance and capacitance in an AC circuit

JlabopaTtopHoe 3ausTue. M3ydenue paboThl 3eKTpoHHOT0 ocumniorpada / Studying the
operation of an electronic oscilloscope

Pasnen 4. OnTuka / Optics

Tema 15. UnuTepdepenuus cera. Iudpaxkuus ceera. [loasipusauus cera / Light
interference. Diffraction of light. Light polarization

Jlekumonnoe 3austue. Mutepdepennus ceera. Judpakuus csera / Light interference.
Diffraction of light

Jlaboparoproe 3ansTHe. OnpeielieHne pa3MepOB IPUTPOLIMTOB C MOMOIIBIO AUPPAKINH
u3nyueHus yasepa / Determination of the size of red blood cells using laser diffraction

JIabopatoproe 3ansTHe. OnpeaeneHne KOHIEHTPAlUK caxapa B PacTBOPE € MOMOIIBIO
caxapumeTtpa / Determining the sugar concentration in a solution using a saccharimeter

Tema 16. 'eomeTpuyeckas ontuka / Geometric optics

J'Ia60paTopHoe 3aHATHUC. OnpeneneHI/Ie pa3sMEpoOB MaJIbIX 00BEKTOB C IIOMOIIIBIO
mukpockora / Determining the size of small objects using a microscope

JlabopaTopHoe 3ansitue. OmnpenesaecHue OCTPOTH 3PEHHS U pa3MepoB (poTopenenTopoB
riasa yenoBeka / Determination of visual acuity and size of photoreceptors in the human eye

Pa3nes 5. AtomHas u saaepHas ¢pusuka / Atomic and nuclear physics



Tema 20. PentrenoBckoe usirydenue / X-ray radiation
JlekumonHoe 3aHsTue. PentrenoBckoe uanyueHue / X-ray radiation

Tema 21. CBoiicTBa aToMHBIX siiep. PagnoakTuBHocts / Properties of atomic nuclei.
Radioactivity

JIaGoparopHnoe 3aHsTre. M3yueHne 3aKkoHa paliOaKTUBHOTO paciazia u30TOMOB pajoHa,
cojepxammxcsi B cocraBe atmocdepHoro Bozayxa / Study of the law of radioactive decay of
radon isotopes contained in atmospheric air

JlabopaTopHoe 3aHsTHE. 3alMTa OT MOHU3UPYIOIIEero u3iydeHus / Protection against
ionizing radiation

5. Educational technologies

To implement the competence-based approach in the study of the discipline (module),
extensive use of active and interactive methods of conducting classes in the educational process is
provided:

CocTaBHBIMH 2JIEMEHTaMH 00pa30BaTEIbHBIX TEXHOJOTUH sABJsAt0TCsS / The constituent
elements of educational technologies are:

— JICKIUU — IJId HU3JI0OKCHUSA HOBOI'O MATCpHajla TAKKE HCIIOJIb3YCTCA MHTCPAKTHUBHAA
dbopma npoBesieHus 3aHsATHil / lectures - an interactive form of conducting classes is also used to
present new material;

— MPUMEHEHHE MYJIbTUMEIUNWHBIX CpPEACTB (JIEKTPOHHBIE JOCKH, MPOEKTOPBI) — AJIs
MOBBIIIEHUS] KayecTBa BOCHPUATHS H3ydaemoro marepuana / the use of multimedia tools
(electronic boards, projectors) - to improve the quality of perception of the material being studied:;

— MPUMEHEHHE TUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TeXHONOTUN (moodle.chuvsu.ru) ms
OpraHu3aIMy CaMOCTOSITEIbHOW M KOJUIEKTUBHOM paboThl oOyuarontuxcs / the use of distance
learning technologies (moodle.chuvsu.ru) for organizing independent and collective work of
students.

6. Forms of control and types of evaluation materials for the discipline (module)
Intermediate attestation - evaluation of intermediate and final results of training in the discipline
(module).

6.1. Sample list of questions for the credit test

He npenycmorpeno / Not provided

6.2. Sample list of questions for the examination

1. Kinematics and dynamics of rotational motion of a rigid body around a fixed axis. The
moment of inertia of the body relative to the axis. Huygens-Steiner theorem. The equation of the
dynamics of rotational motion of the body around the axis. The law of conservation of the angular
momentum of the body of the relative axis. Kinetic energy of a body during rotational motion
around an axis.

2. Mechanical oscillations. Free and forced oscillations. Harmonic oscillations.
Differential equation of harmonic oscillations. Graphical dependences of displacement, speed,
acceleration on time. Mechanical energy of oscillatory motion. Description of harmonic
oscillations using vector diagrams.

3. Addition of harmonic oscillations of the same direction and the same frequency. Beats.
Harmonic analysis of a complex periodic oscillation. Frequency spectra of complex periodic and
non-periodic oscillations.



4. Free damped oscillations. The equation of damped oscillations. Logarithmic damping
decrement. Q-factor.

5. Forced oscillations. The equation of steady-state forced oscillations performed under
the action of an external harmonic force. Amplitude-frequency characteristic. Resonance
phenomenon.

6. Mechanical waves. Elastic waves. Longitudinal and transverse waves. The equation of
a traveling wave. Wave front. Plane and spherical waves. Sine wave. The equation of plane and
spherical sinusoidal waves. Phase speed. Wavelength and wave number. Wave dispersion.

7. Volumetric energy density of a sinusoidal wave. Energy flux. Umov vector. Wave
intensity. Wave interference. Standing waves. Doppler effect.

8. Sound waves. Tones, noises and sonic booms. Physical characteristics of sound: sound
pressure and intensity. Scale of intensity and sound pressure levels. Subjective characteristics of
sound: pitch, timbre of sound, loudness. Weber-Fechner law. Loudness scale. Curves of equal
loudness. Audiometry.

9. Sound research methods in the clinic. The propagation of a sound wave through the
interface between two media. Wave resistance. Ultrasound. Emitters of ultrasonic waves.
Features of propagation of ultrasonic waves in media. Effect of ultrasound on biological objects.
The use of ultrasound in medicine and pharmaceuticals. Infrasound and its effect on biological
objects.

10. Mechanical properties of solids. Types of solid body deformation. Tensile
(compressive) deformation. Hooke's law. Dependence of mechanical stress on relative strain in
tension of a solid sample. Mechanical characteristics of dental structural materials.

11. Shear deformation. Torsion deformation. Bending deformation.

12. Fundamentals of calculation of prosthesis structures in orthopedic dentistry.

13. Mechanical properties of biological tissues.

14. Hydrodynamics. Stationary fluid flow. The jet continuity equation. Stationary flow of
an ideal fluid. Bernoulli equation. The flow of a real fluid. Internal friction. Newton's equation.
Newtonian and non-Newtonian fluids. Blood. Laminar and turbulent flows. Reynolds number.
Poiseuille formula. Hydraulic resistance. Pressure distribution during the flow of a real fluid
through pipes of variable cross section.

15. Physical foundations of hemodynamics. Physical model of the cardiovascular system.
The movement of blood in the cardiovascular system. Pulse wave. Distribution of pressure and
flow velocity in the vascular system. Hydrodynamic models of the circulatory system. Work and
power of the heart.

16. Electric field. Strength and potential of the electric field. Relationship between
strength and potential. Electric dipole. Dielectrics in an electric field. Electric field energy.

17. Electric current and its characteristics. Ohm's law. Joule-Lenz law. Electrical
conductivity of electrolytes. Electrical conductivity of biological tissues and liquids at direct
current. Current dipole. Physical basis of electrocardiography.

18. Structure and models of cell membranes. Physical properties and parameters of
membranes. Transfer of molecules and ions through membranes. Passive and active transport in
membranes. Equilibrium and stationary membrane potentials. Resting potential. Action potential
and its distribution.

19. Magnetic field. Basic characteristics of the magnetic field. Biot-Savart-Laplace law.
Magnetic field of rectilinear and circular currents. The energy of the magnetic field. Ampere's
law. Lorentz force.

20. Magnetic properties of matter. Diamagnets, paramagnets, ferromagnets. Magnetic
properties of body tissues. The concept of biomagnetism and magnetobiology.

21. Alternating electric current. Impedance in an alternating current circuit. Voltage
resonance. Body tissue impedance. Dispersion of the impedance. Physical bases of rheography.



22. Physical processes in body tissues under the influence of current and electromagnetic fields.
Galvanization, electrophoresis, action of alternating (impulse and harmonic) currents,
inductothermy, UHF therapy, microwave therapy, decimeter-wave therapy.

23. Electromagnetic waves. wave equation. Equations of a plane sinusoidal
electromagnetic wave. Scale of electromagnetic waves.

24. Light waves. monochromatic light. Light interference. Diffraction of light.
Huygens-Fresnel principle. Diffraction of light by a slit and a diffraction grating. Diffraction
spectrum.

25. Characteristics of thermal radiation. Kirchhoff's law. Laws of radiation of absolutely
black body. Radiation from the Sun. Heat dissipation of the body. The concept of thermography.

26. Planetary model of the atom. Bohr's theory for the hydrogen atom and hydrogen-like
ions.

27. Electronic shells of complex atoms. Atomic spectra. Spectrum of the hydrogen atom
and hydrogen-like ions. Energy levels of molecules. Molecular spectra.

28. Lasers. Necessary conditions for the generation of laser radiation. forced emission.
Inverse population of energy levels of atoms. positive feedback. Types of lasers. The device and
principle of operation of a gas helium-neon laser. Features of laser radiation. The use of lasers in
medicine.

29. X-ray radiation. X-ray tube device. Bremsstrahlung radiation. Characteristic x-ray
radiation. Interaction of X-ray radiation with matter. The use of X-rays in medicine.

30. The structure of the atomic nucleus. Nuclear forces. Binding energy of nuclei.
Radioactivity. Alpha and beta decay, gamma radiation. Basic law of radioactive decay. Activity.

31. Interaction of ionizing radiation with matter. Biological effect of ionizing radiation.
Use of radionuclides and neutrons for research purposes, diagnostics and treatment.

32. Dosimetry of ionizing radiation. Radiation dose and exposure dose. Dose rate.
Equivalent dose. Protection against ionizing radiation.

6.3. Suggested themes of term papers (projects)
He npenycmorpeno / Not provided

6.4. Suggested themes of term projects
He npenycmorpeno / Not provided

6.5. Suggested topics of calculation and graphic works
He npenycmorpeno / Not provided

7. Educational, methodological, informational and software support of the discipline
(module)

The electronic catalog and electronic information resources provided by the scientific
library of the FSBEI of HE "I. N. Ulianov Chuvash State University" are available at the link
http://library.chuvsu.ru/



7.1. Regulatory documents, standards and rules

1. Koncturynus Poccuiickoit ®denepanuu : (MpUHATAa BCEHAp. TOJIOCOBaHUEM 12 Jek.
1993 r.) : (c yuerom nomnpaBok, BHec. 3akoHOM P® o monpaskax k Koucrurynuu P® ot 21 urons
2014 1. Ne 11-®K3). — Tekct : snekrponusiii // Koncynprantllntoc: HamexHas mnpaBoBas
nojiepkka : oduir. caiit. — URL: http://www.consultant.ru/document/cons_doc_LAW_28399/
(mara obpamenus: 25.06.2019)

2. O6 obpaszoBanuu B Poccuiickoit @enepanuu : denep. 3akoH ot 29 nmek. 2012 r. Ne
273-®3 : ¢ w3m. u gom. ot 2 aek. 2019 r. — Tekct : snekrponusiii / TAPAHT : urdopm.-
MPaBOBOE obecrnieueHue. — URL:
http://mobileonline.garant.ru/#/document/70291362/paragraph/1/highlight/o6  o6pa3oBanumn:2
(mata obpamenus: 25.06.2019)

3. Remizov, A. N. Medical and biological physics: textbook / Remizov A. N. — M.:

I'D0TAP-Menna. 2021. — 576 ¢. — ISBN 978-5-9704-5943-0.
7.2. Recommended basic educational and methodological literature

No item Name

1

7.3. Recommended supplementary educational and methodological literature

No item Name

1

7.4. List of resources of the ""Internet' information and telecommunication network

Ne item Name Link to the resource

Ennnoe  okHO Kk oOpa3oBarenbHBIM
1 pecypcaM[ DeKTpOHHBIN pecypc]. — Pexum
JOCTyMa: http://window.edu.ru (mata
ooOparmenns 01.07.2022).

http://window.edu.ru

Poccuiickas rocymapcTBeHHass OuOinoTeka

5 [DnexkTpoHHBI pecype]. — Pexum gocrymna: http://www.rsl.ru
http://www.rsl.ru (mata oOpareHus ' T
01.07.2022).

Poccuiickass HamumoHasibHas — OuWOIMOTEKA

3 [DnexkTpoHHBIN pecype]. — Pexum pocrymna: http://www.nlr.ru
http://www.nlr.ru (mara oOpareHus ' T
01.07.2022).

Hayunas JNEKTPOHHAs O6ubnamoreka
4 «Kubepnennnka» [ DneKTpOHHBIN pecypce]. — http://cyberleninka.ru

Pexxum noctyna: http://cyberleninka.ru (mara
oopamenus 01.07.2022).

3J’ICKTpOHHa$I oubnmoreuHas CUCTEMA
«KoHCynmbTaHT CTyneHTa» [DIeKTPOHHBIN
5 pecypc]. - Pexum noctyna: [https://www.studentlibrary.ru
https://www.studentlibrary.ru (mata
obparnienus 01.07.2022)




DNeKkTpoHHass ~ OMONMOTEYHAass  CHUCTeMa
"KoncynpTant  Bpaua"  [DIEKTpOHHBIHA
6 pecypc]. - Pexum noctyna: [https://www.rosmedlib.ru
https://www.rosmedlib.ru (mata oGparienus
01.07.2022).

7.5. Software, professional databases, information and reference systems, electronic
educational resources and electronic library systems

Software, professional databases, information and reference systems provided by the
Informatization Department of the FSBEI of HE "I.N. Ulianov Chuvash State University" are
available for download at the link http://ui.chuvsu.ru //. The Unified Register of Russian programs
for electronic computers and databases, including freely distributed ones, is available at the link
reestr.minsvyaz.ru/reestr /.

7.5.1. Licensed and freely distributed software

Microsoft Windows operating System and/or Unix-like operating system and/or mobile
operating system;

Office software packages:

Microsoft Office and/or LibreOffice

and (or) OpenOffice and (or) analogues;

Browsers, including Yandex.Browser.

List of software:

7.5.2. Lists of professional databases and (or) information reference systems and (or)
electronic library systems and (or) electronic educational resources

8. Material and technical support of the discipline

Classrooms for lecture-type classes in the discipline are equipped with a teacher's
automated workplace consisting of: a personal computer/laptop, multimedia equipment with a
screen and (or) SMART interactive whiteboard/SMART TV.

The premises for students' independent work are equipped with computer equipment
enabling to connect to the Internet and provide access to the electronic information and
educational environment of the FSBEI of HE "I.N. Ulianov Chuvash State University".

Brief description and characteristics of the composition of installations,
Ne item | Lesson type measuring and diagnostic equipment, computer equipment and
experimental automation tools

YueOHast aynuTOpHsl IUIsl 3aHATUH CEMHMHApPCKOTO THIA, TEKYIIEro
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIIHH.

O6opynoBanue: ydeOHas [OCKa, ydeOHas wmeOenb, TEPEeHOCHOe
MYJIBTEMEINITHOE 000pynoBanue (IpoeKkTop, 3kpaH, [1K nmu HoyTOyK)




9. Means of adapting the discipline teaching to the needs of persons with physical conditions

If necessary, persons with physical conditions can be offered one of the following options
for perceiving information, taking into account their individual psychophysical characteristics:

1) using e-learning and distance learning technologies.

2) using special equipment (enginery) and software in accordance with the students'
health restrictions in the Training Centers for Persons with Disabilities and Physical Conditions
(hereinafter referred to as special needs) available at the university.

In the course of training, if necessary, the following conditions are provided for persons
with visual, hearing and musculoskeletal disorders:

- for persons with visual impairments: educational and methodological materials in
printed form in enlarged font; in the form of an electronic document; in the form of an audio file
(conversion of educational materials into audio format); in printed form in Braille; individual
consultations involving a tactile interpreter; individual assignments and consultations.

- for people with hearing impairments: educational and methodological materials in
printed form; in the form of an electronic document; video materials with subtitles; individual
consultations involving a sign language interpreter; individual assignments and consultations.

- for persons with disorders of the musculoskeletal system: educational and
methodological materials in printed form; in the form of an electronic document; in the form of an
audio file; individual assignments and consultations.

10. Guidelines for students to perform independent work

The purpose of the student's independent work (IW) is to consolidate the theoretical
knowledge gained and to acquire practical skills in using and performing research of algorithms
and data structures when designing application software programs. IW includes independent
study of educational issues, preparation for laboratory classes, performing calculation and graphic
work, preparation for a test and an exam.

The list of questions and tasks for independent work to prepare for laboratory classes is
given in the corresponding methodological instructive regulations in the description of each
laboratory work.

The list of questions and tasks for independent work to carry out calculation and graphic
work is given in the relevant methodological instructive regulations.

CamocrosiTennbHass  paboTra  OOydarOmMXCS — SIBISETCS  HEOTHEMJIEMOM  YaCThIO
obpasoBatensHOro Tporiecca / Independent work of students is an integral part of the educational
process. llemp camocTosTensHON pabOTBI — TOATOTOBKAa COBPEMEHHOTO KOMIIETEHTHOTO
ClrienuaiancTa u (bOpMHpOBaHHC CIIOCOOHOCTEN Y HABBIKOB K HCIIPCPBIBHOMY caM006pa3.0BaHmo u
npodeccuoHaIbHOMY coBepieHcTBoBanmi0 / The purpose of independent work is to prepare a
modern competent specialist and develop abilities and skills for continuous self-education and
professional improvement.

Peanm3zamusi MmMOCTaBICHHON 1edM MpENNoyiaraeT pelieHue CIEeAYIIuX 3aaad /
Realization of this goal involves the solution of the following tasks:

— KauCCTBCHHOC OCBOCHHC TCOPCTHYCCKOI'0 Marcpuaja I10 I/13y‘-Ia€MOI71 JUCHUITIINHEC,
yIIyOJIeHHEe W pacHIupeHHe TEOPETHYECKUX 3HAHUM C IeNbl0 MX MPUMEHEHUsS Ha YPOBHE
MEXITPEIMETHBIX cBsi3eit / qualitative mastering of theoretical material in the discipline



under study, deepening and expanding theoretical knowledge with a view to their application at
the level of interdisciplinary connections;

— CUCTCMATHU3alUA U 3aKPCIIJICHUC MMOJIYYCHHBIX TCOPETUICCKUX 3HAHUU U MPAKTUICCKUX
HaBBIKOB / systematization and consolidation of the acquired theoretical knowledge and practical
skills;

— (opmMupoBaHuEe yMEHUN MO TMOWCKY M HCIOJIb30BAaHWIO HOPMATUBHOM, MPaBOBOM,
CIPAaBOYHOW M CIEHHUAIBHOW JIUTEpaTyphl, a TAaKKe APYruX HCTOYHMKOB MH(opmaruu / the
formation of skills in the search and use of regulatory, legal, reference and special literature, as
well as other sources of information;

— Pa3BHUTHUC ITO3HABATCIIbHBIX CIOCOOHOCTER U AKTHBHOCTH, TBOp‘leCKOI;'I MHHUIIUMATHUBEI,
CaMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH M oprann3zoBaHHocTH / development of cognitive abilities
and activity, creative initiative, independence, responsibility and organization;

— (OpMHUPOBAHHE CAMOCTOSATEIHPHOCTH MBINUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
caM000pa30BaHMIO, CAMOCOBEPIIICHCTBOBAHUIO U camopeanu3aruu / formation of independent
thinking, abilities for self-development, self-education, self-improvement and self-realization;

— pa3BHUTHE HAy4IHO-UCCIeI0BaTeIbCKIX HaBbIKOB / development of research skills;

— (QopMupoBaHHME YMEHHS pelaTh MpaKTUUYeCKHe 3aaadd (B MpodecCHOHAIBHOU
JIeITEIbHOCTH), UCIIOJIBb3Ys TPUOOPETEHHBIE 3HaHKS, ClIOCOOHOCTH U HaBbiku / the formation of
the ability to solve practical problems (in professional activities), using the acquired knowledge,
abilities and skills.

CamocrosarenbHas pabora ompenensercss crnennGUKol AUCHUILUTMHBI M METOJIUKOHN ee
npenoaaBanus, BpEMEHEM, IIPEAYCMOTPCHHBIM y‘{e6HbIM IJIaHOM, a TaK’K€ CTYIICHBIO 06y‘IeHI/I}I,
Ha KoTopoil m3ydaercst aucnuiuinaa / Independent work is determined by the specifics of the
discipline and the methodology of its teaching, the time provided by the curriculum, as well as the
level of study at which the discipline is studied. OcHoBHbIMH (opmMaMu OpraHu3zauu
CaMOCTOSITEIILHOU paGOTLI CTYACHTOB SABJIAOTCA: ayAUTOPHAsA CaMOCTOATCIIbHAsA pa60Ta o
PYKOBOJCTBOM M KOHTPOJIEM MperoaaBareis (JIEKIMH, IPaKTUUECKUE 3aHATH); BHEAY AU TOpHAs
CaMOCTOATCIIbHAsA pa60Ta noa pPyKoOBOACTBOM M KOHTPOJIEM IMPCIIOAaBaATCIIA (KOHchIBTaI_II/I}I,
MIPOBE/ICHUE HAaYYHO-UCCIEAOBATEIILCKON pabOThl), BHEAYJUTOPHAS CaMOCTOSITeNIbHas padboTa
oe3 HEMMOCPCACTBCHHOI'O YYaCTUsl HPCoOAaBaTCIId (HO,Z[I‘ OTOBKa K ayAHUTOPHBIM 3aHATHUAM,
OJINMIINaaM, KOH(l)epeHIII/IﬂM, BBITIOJTHCHUE KOHTPOJBHBIX pa60T, IIOATr0OTOBKA K 3K3aMCHAaM U
3ayetraM) / The main forms of organizing students' independent work are: classroom independent
work under the guidance and supervision of a teacher (lectures, practical classes); extracurricular
independent work under the guidance and supervision of a teacher (consultation, research work),
extracurricular independent work without the direct participation of a teacher (preparation for
classroom studies, olympiads, conferences, performance of tests, preparation for exams and tests).

CamocrosiTenpHast pabora oOydalommxcs MO Kypey «MemunwHCKas ¢QuU3NKa»y —
HCO6XOI(I/IME[$I COCTaBIAOIIass MOATOTOBKM  CIICNUAJIMCTOB C  BBICIHMM MCECIAUIIMHCKUM
obpaszoBanuem / Independent work of students in the course "Medical Physics" is a necessary
component of the training of specialists with higher medical education.

CamocrosiTenpHast paboTa 00yJaroOmUXCcsl HAMpaBJICHAa HA pElIeHUE CIEAYIONUX 3a1ad /
Independent work of students is aimed at solving the following problems:

— HAy4YUTb CTYACHTOB IIpaBHIIBHOMY IIOHUMAHUIO 06HII/IX CbI/ISI/I'-IeCKI/IX
SaKOHOMCpHOCTeﬁ, JIC)KAUX B OCHOBC IMPOHCCCOB, MPOTCKAOIIHUX B OPraHU3MEe; NPUMCHCHUIO
MaTeMaTUYeCKHX METOJIOB JUIsl uX omucaHus / to teach students the correct understanding of the
general physical laws underlying the processes occurring in the body; application of mathematical
methods for their description;

— IPpUBUTH HGOGXOI[I/IMBIG HaBBbIKU JIA pa60T1>1 C pa3JIMYHbIMHA COBPCMCHHBIMU



(1)I/I3I/I‘-IGCKI/IMI/I H 3JICKTPOHHBIMU HpI/I60paMI/I H alinraparamMiu, UCIOJb3YCMbIMU B MCIHULUHE IJIA
JMAarHOCTHKY, JICYCHHS U IPOBEACHUs Hay4HBIX HccienoBanuii / to instill the necessary skills to
work with various modern physical and electronic devices and devices used in medicine for
diagnosis, treatment and scientific research.

11. Methodological instructive regulations for students studying the discipline (module)

TeMbl, BEIHECEHHBIC HA CAMOCTOSITEIIbHOE U3YYCHUE, HEOOXOJMMO 3aKOHCIIEKTUPOBATH /
Topics submitted for independent study must be outlined. B koHcmekTe KpaTko H3iaraercs
OCHOBHAsl CYIIHOCTh Y4Ye€OHOrO Marepuajia, TMPHBOJATCS HEOOXOIUMbIE OOOCHOBAHUS,
TaOJIMYHBIC JaHHBIE, CXEMBI, 3CKMU3bI, pacueTsl U T.1. / The summary briefly outlines the main
essence of the educational material, provides the necessary justifications, tabular data, diagrams,
sketches, calculations, etc. KoHcrekT menecooOpa3HO COCTAaBIATH HENHKOM Ha Temy / It is
advisable to write an abstract entirely on the topic.

OCHOBHBIE 3TaIlbl CAMOCTOSATEIHLHOTO N3YYCHHS YIeOHBIX BompocoB / The main stages of
independent study of educational issues:

— NEPBUYHOE O3HAKOMIICHHE C MaTepHajOM H3y4aeMOW TEMbl M0 TEKCTy Y4YeOHHKA,
cxemawm, JOTOJHUTEIbHON JuTepaType / initial acquaintance with the material of the topic under
study in the text of the textbook, schemes, additional literature;

— BBIJICJICHUE TJABHOTO B HM3y4acMOM MaTepHalie, COCTABJICHUE OOBIYHBIX KPATKHUX
3anucei / highlighting the main thing in the material being studied, compiling ordinary brief
hotes;

— HOI[60p K IaHHOMY TCKCTY OIIOPHBIX CUTHAJIIOB B BUAC OTACIIBHBIX CJIOB, OHpe)ICJ'IéHHI)IX
3HaKoB, rpaukoB, pucyHKOB / selection of reference signals for a given text in the form of
individual words, certain signs, graphs, drawings;

— MPOIYMBIBAHUE CXEMATHYECKOTO CIIOcO0a KOJIMPOBAHUS 3HAHWM, HWCIIOJIb30BaHUC
paznuuHoro mpudra u T.4. / thinking over a schematic way of coding knowledge, using a
different font, etc.;

— cocTaBlieHHE ONIOpHOTO KoHcnekTa / compiling a basic summary.

11.1. Methodological instructive regulations for preparing for seminar-type classes

Brinonnenue xaxoil 1abopaTopHoil paboThl Ha J1aOOPATOPHBIX 3aHATHUSAX BKIIOYAET B
ce0s cnenyromue ocHoBHbIe 3Tanbl / The performance of each laboratory work in laboratory
classes includes the following main stages:

— JIOMalIHss MOAroToBKa K pabote / home preparation for work;

— BhINOJIHEHUE paboThl / completing of the work;

— o0paboTka pe3yabTaToB wu3MepeHHi u odopmiieHue otdera / processing of
measurement results;

— 3alUTa pe3yIbTaToB U BBIBOJOB / protection of results and conclusions.

JlomarmHsisl TTOATOTOBKA K BBITIOJHEHUIO JTAOOpAaTOPHOW paboTHI SBISETCS OTHUM W3
BakHemx 3tanoB / Home preparation for laboratory work is one of the most important stages.
HeoOxonumMo BHHMMAaTelnbHO U3YUHUTh OINHCAaHUE MpeEACTosAUlel nabopaTopHON paboThI,
O3HAKOMUTBCSI IO JIEKIUSAM M COOTBETCTBYIOIEH JIUTEpaType C HOBBIMHU MOHATHUSAMHU H
W3ydaeMbIMH B JIaHHOW paboTe 3akoHOMepHocTsMH / It is necessary to carefully study the
description of the upcoming laboratory work, familiarize yourself with new concepts and patterns
studied in this work. 3arem He0OXOAUMO YCBOWTH MOJIOXKEHUS WM (HU3UUYCCKHE TTOHSATHS,
UCIIONIb3yeMble B JaHHOMW s1abopatopHoii padore / Then you need to learn the statements and
physical concepts used in this laboratory work. /lanee BaxxHO XOpo1110 pa3o0paThCsi B YCTPOUCTBE
u pabote yctaHoBKM uin npubdopa / Further, it is important to have a good understanding of the
device and operation of the installation.

TTactme nTATA cocTARTIATAT KAHCTIAKET ATUATA URMANAUTIT TTIN ATTACATUGM K



naboparopHbeM paboTam / After that, a summary of the measurement report is drawn up according
to the descriptions for laboratory work. TekcToBas yacTe KOHCHEKTa OhOpPMIISIETCS Ha JIUCTAX
Oymaru ¢gopmara A4 unm Ha JHcTax pa3BepHyTol ydenmdeckoi terpanu / The text part of the
abstract is drawn up on sheets of A4 paper or on sheets of an expanded student notebook.
Koncnekt oryera m3mepenuii nadopatopHoii paboTsl nomken conepxarb / The abstract of the
measurement report of the laboratory work should contain:

— THTYJIBHBIN JUCT / title page;

— 11eJTh paboTHI (TIepenucaTh MOJTHOCThIO U3 onucanus) / the purpose of the work (rewrite
completely from the description);

— KpaTKyIo TeOpuio paccMaTpuBaemoro seierus / a brief theory of the phenomenon under
consideration;

— CXEMY JKCIepMMEHTAIbHON yCTaHOBKHU U ee onucanue / scheme of the experimental
setup and its description;

— TaOMUIBl Ul 3alIUCH pe3yibTaToB u3MepeHuit / tables for recording measurement
results.

K BbIMONHEHUIO J1a00paTOpHON PabOThI CTYJCHT MOXET IMPHUCTYIUTh TOJBKO MOCHE
MOJIyYEHHUs JOMYCKa, KOTOPBIA MPOBOIUTCS IperoaaBaTesieM B ¢opme ompoca cryaenta / The
student can begin to perform laboratory work only after obtaining admission, which is conducted
by the teacher in the form of a student survey. [Tpu 3Tom npenogaBatens nmposepsiet / In this case,
the teacher checks:

— MOHMMAaHUE CTYACHTOM IIeNK M 3aja4du pabothl / understanding by the student of the
purpose and task of the work;

— 3HAaHWE OCHOBHBIX ATAINlOB PabOTHI, MOCIEAOBATEILHOCTh X BBIIOJHEHHUS U METO/I0B
u3MepeHus: uckoMbix BennunH / knowledge of the main stages of work, the sequence of their
implementation and methods for measuring the required quantities;

— HAJTMYKE KOHCIIEKTa MPOTOKOIIa n3Mepenuii / availability of the measurement protocol.

[ToTHOCTBIO TIOATOTOBIEHHBIN K 3aIIUTE KOHCIIEKT JOJDKEH YIOBIECTBOPATH CIEAYIOIINM
tpeboBanusim / A fully prepared abstract for defense must meet the following requirements:

— TMPEJCTaBICHB BCe HEOOXOMUMBIE TAOIUIBI M3MEPEHUH, COOTBETCTBYIOIINE HOMEPY
opuransl / all necessary tables of measurements corresponding to the number of the brigade are
presented;

— TMPEACTaBIEHBbl BCE MPOMEXKYTOUHbIE U OKOHYATEIbHBIE pacdeThl pe3yiabTaTa
n3mepenwuii / all intermediate and final calculations of the measurement result are presented;

— MOCTPOEHBI IpaUKH SKCTIEPUMEHTATBHBIX 3aBUCUMOCTEH (IIpu HeoOXoIuMocCTH) /

— 3alMCaHbl BBIBOABI MO pe3yiabTaTtaM paboTel / conclusions based on the results of the
work are recorded.

11.2. Methodological instructive regulations for preparing for an examination

DK3aMeH npeciaeayeT nejib OLCHUTH pa60Ty CTyACHTa 3a OHpeHeHeHHLIﬁ KypcC:
MOJIYYCHHBIC TCOPCTHYCCKUC 3HAHUSA, UX IPOYHOCTH, PA3BUTHC JIOTHYCCKOI'O0O U TBOPUCCKOIO
MBIIUIEHUSI, TPUOOpPETEeHHE HABBIKOB CAaMOCTOSITENIbHOM paboThl, YMEHUS aHaJIU3UpOBATH U
CUHTC3UPOBATH MOJYUYCHHBIC 3HAHWUA U IPUMCHATH Ha IPAKTUKEC PCIHICHUC ITPAKTUYCCKUX 3aaaY /
The exam aims to evaluate the student's work for a certain course: the theoretical knowledge
gained, its strength, the development of logical and creative thinking, the acquisition of
independent work skills, the ability to analyze and synthesize the knowledge gained and put into
practice the solution of practical problems.

DK3aMeH MPOBOJUTCS B MUCbMEHHOM (hopMe 1o OuseTaM, yTBEPKIECHHBIM 3aBEAYIOIINM
kadeapoii / The exam is held in writing on tickets approved by the head of the department.
DKk3aMeHaIMOHHBIA OWJIeT BKIOYaeT B ceOs JBa Bompoca u 3amaud / The examination card
includes two questions and tasks. ®opmynupoBka BOIPOCOB COBIAIACT C



(GopMyITHPOBKOI TepeyHs! BOIIPOCOB, JOBEACHHOTO 10 CBEIEHHS CTYIEHTOB 33 OJUH MECSI] 10
sk3ameHanmonHou ceccur / The wording of the questions coincides with the wording of the list of
questions brought to the attention of the students one month before the examination session. B
nporecce MOJArOTOBKH K dK3aMEHY OpraHM30BaHA MpPEIdK3aMCHAIMOHHAS KOHCYJBTAIUS s
Bcex yueOHbix rpymm / In the process of preparing for the exam, a pre- exam consultation is
organized for all study groups. Pe3ymprar sSK3amMeHa BBIpaKACTCS OICHKOH «OTIHYHOY,
«xoporioy, «ynosinerBopureiabHo» / The result of the exam is expressed as "excellent”, "good",
"satisfactory".

C 1enpl0 YTOYHEHHS OLEHKM 5K3aMEHAaTOpP MOXKET 3aJaTh He 0oJyiee OJHOTO-IBYX
JIOTIOJTHUTEIILHBIX BOIIPOCOB, HE BBIXOJSIIMX 32 PaMKH TpeOoBaHui paboueil mporpammer / In
order to clarify the assessment, the examiner can ask no more than one or two additional questions
that do not go beyond the requirements of the work program. Ilog gomOJIHUTENHHBIM BOIIPOCOM
MI0JIPa3yMeBaeTCsl BOIPOC, HE CBSI3aHHBIHN C TEMAaTUKOH BompocoB Omiteta / An additional question
is a question that is not related to the subject matter of the ticket questions. J[omoaHUTEIBHBIH
BOTIPOC, TAK)KE KaK M OCHOBHBIC BOTIPOCHI OmIteTa, TpedyeT pasBepHyToro oreera / An additional
question, as well as the main questions of the ticket, requires a detailed answer. Kpome Toro,
NpenoiaBaTeslb MOXET 3a/aTh DA YTOUHSIONIMX W HAaBOJSIIMX BOIPOCOB, CBSI3aHHBIX C
TEMaTHKOI OCHOBHBIX BorpocoB Omiiera / In addition, the teacher can ask a number of clarifying
and leading questions related to the subject of the main questions of the examination card. Yucino
YTOYHSIONIMX U HaBOAALIMX BompocoB He orpanudeHo / The number of clarifying and leading
questions is not limited.

11.3. Methodological instructive regulations for preparing for a test
He mpenycmotpeno / Not provided

11.4. Methodological instructive regulations for performing computational and graphical

He npenycmotpeno / Not provided
11.5. Methodological instructive regulations for performing a control work
He npenycmotpeno / Not provided
11.6. Methodological instructive regulations for performing a course work (project)

He npenycmotpeno / Not provided
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