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ELECTIVE COURSES

2nd Semester

() 3-D Modeling and
Nanomaterials in Dentistry

@ Modern Technologies in Dentistry
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The history of the Department

of Physics and Mathematics begins in

w 3 EICHENVALD
1906, when Professor Alexander : Alexander
EIKHENVALD organized the teaching of A Alexandrovich

Physics for medical students of the : (1863-1944)
Moscow Higher Women's Courses
(MHWOC) and for the first time in history
introduced Practical Classes in Physics
for medical students

Alexander Eikhenvald was the head of the Department of
Physics at MHWC from 1906 to 1917
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STUDENT SCIENTIFIC CIRCLE

() Research areas:

v

1. Study of mechanical properties of human
biological tissues.

2. Medical and Biological Physics in
Medicine.

The research is being conducted jointly with
the clinical departments of Pirogov University

Scientific supervisors: Professor Fedorova V.N
Senior Lecturer Nemchenko O.Yu.



University

of IPMC of Pirogov Russian National
Research Medical University

;@—,;rw‘ Department of Physics and Mathematics Pirogov

EXTRACURRICULAR
ACTIVITIES

() Conference
«Physics in Medicine»

() Conference

«The Physical Foundations of Dental
Materials Science»



Physics is necessary to understand how medical equipment and
instruments work

% Dentists use physical instruments
(tweezers, hooks, clamps, etc.) and
devices (ultrasound devices for
cleaning and treating teeth, X-ray
machines, etc.) on a daily basis

Modern Dental
Equipment

“» Knowing the basics of Physics
allows us to understand how
these devices work and how to
use them correctly

Ultrasonic scaler for teeth Laser Therapy device

cleaning and polishing




Electroodontometry (EDO)

(EDO is a dental technique that uses weak
electrical currents to determine the dental
pulp vitality)

Laser Diaﬁnbstics

(A diagnostic method based on the use of
UV and visible light to detect hidden
caries, cracks in the tooth structure and
restorations)

Dental Dopplef
Ultrasonography

(A non-invasive imaging technique
that uses US waves to visualize
and assess blood flow in the soft
tissues and structures of the mouth.

Technic is based on the Doppler
Effect for ultrasound waves)




Radiography (Roentgenography) Computed tomography (CT)

* Both methods are based on the application of X-ray radiation and the attenuation of its flux
as a result of absorption and scattering by the patient's tissues.

*» The ways by which images are obtained by these methods differ:
= Radiography gives a flat 2D image obtained by a single passage of the ray beam through the patient's
tissues;
= CT creates layered 3D slices of the area being examined by rotating the machine around the patient
and computer processing the data




Ultrasonic preparation of teeth

(Method of treating hard dental tissues and root
canals using high-frequency ultrasonic waves)

= A Dental Microscope is needed to
increase the working area multiple
times, which allows the doctor to
conduct precise diagnostics and
treatment of teeth

= Working with such a microscope
requires the doctor to have
knowledge in such a Section of
Physics as “Optics”

Dental Microscope

Orthopedics

= Orthopedic surgeons work with materials,
mechanical restorations and prostheses

» Physical principles are the foundation for
understanding the properties of these
materials, the mechanisms of their
interaction with the patient's tissues for the
successful restoration of tissue functions
using orthopedic structures

= A doctor have to knowledge in such sections
of Physics as "Mechanics" and
"Biomechanics"




Why Dentists Should Study

<+ Understanding Mathematical Principles helps the dentist to
correctly evaluate cause-and-effect relationships when making a
diagnosis and choosing treatment, as well as calculate
accurate doses of medications

< Mathematical models and calculations are necessary
to determine the optimal shape, size and materials for
orthopedic prostheses, taking into account the individual
characteristics of the patient, the condition of the jaw
and the remaining teeth

< Mathematics is necessary for processing and
interpreting immages obtained by CT and X-ray
machines and other devices




Content of the Disci

T seion | TopicMames

Basic concepts of Mathematical
Statistics

Mechanical and thermal properties
of biological tissues and dental
materials.

Thermal properties of materials

Section 1

Practical Classes

1. Basic concepts of Mathematical Statistics 1

2. Basic concepts of Mathematical Statistics 2

3. Current midterm (Module) control for Section 1: CONTROL WORK

Section 2

Practical Classes

1. Mechanical properties of materials 1

2. Mechanical properties of materials

3. Viscosity and flow of fluids

4. Surface tension. Capillary phenomena. Humidity

5. Thermal properties of materials

6. Current midterm (Module) control for Section 2: COLLOQUIUM 1

Lectures:
Mechanics. Fundamentals of statics. Biomechanics
Adhesion: Role in Dentistry



Content of the Disci

___ section | TopicNames

Section 3

Practical Classes

Geometrical Optics and its importance in Dentistry

Optical microscopy. Dental microscope

Light absorption and scattering in Dentistry

Photometry. Light sources in Dentistry

X-ray and its application in Dentistry. Dosimetry

6. Current midterm (Module) control for Section 3: COLLOQUIUM 2

Lectures:

Acoustic methods in Dentistry
Electrical physiotherapeutic methods in Dentistry
Laser radiation. Lasers in Dentistry

OIS SICORID S

Physical Fundamentals of Diagnostic
and Treatment Methods in Dentistry



TYPES OF CLASSE
PROGRE

FORM OF CURRENT CONTROL OF ACADEMIC
TYPE OF CLASS PERFORMANCE

Written survey
Checking laboratory work
Checking the notes

Practical Class

Testing
Control work Written survey
Colloquium Oral survey

The form of INTERMEDIATE CERTIEICATION is a CREDIT



v The RATING for the Discipline is
calculated based on the current
academic performance of the student

v" The type of control for all forms of
control is differentiated, grades are
given on a scale: "unsatisfactory",

"satisfactory”, "good", "excellent”

v Based on the ratio and number of
controls, rating points are
calculated that correspond to the
differentiated control system

DISCIPLINE

DopMbI TEKYLIETO CooTBeTCTBHE OLIEHOK
KOHTPOJIA Kou-po . ek
Buas! 2aHaTHI _| kon-Bo | PeHTHHIOBLIM oa/LIam
yCIeBAeMOCTH/BHILI  |KOHTpOJIeil p
paBoTHI ALI0B (TR BTK|OT1. Xop.|¥YnoBi.
Onpoc mcemenHsIn (O 1 13 Bl T/|[I13] 9 5
[Iposepka
JIaGoparopHo- mabopaTopHOIT JIP 11 143 B| T 13 9 5
npakrtiaeckoe  [JIIT3 paboTEr
3aHATHE [IpoBepka koHcnekTa | K 5 65 B| T |13 9 5
TectnpoBanme B
. 13 7 91 B| T |13 9 5
AIIeKTPOHHOIT (popyme
KontponrHas .
KP | Onpoc nmucemennsii |OI1 1 234 B| P (234|156 78
pabora
KomnoxsmryMm K Onpoc yetaeni OV 2 468 B| P (234|156 78
Cynmma OanmoB 3a ceMecTp

Based on the results of calculating the rating for a discipline in the
first semester, a student can be certified for the Discipline without
attending the Credit procedure, provided that:

PeliTHHTOBBIH 02171
600

OneHKA

3auTeHO
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4. InarpamMMa pacTKeHIUA.
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