Tabesaa 5.1 Cneundukanija mpeaMera Ha CTYIHjCKOM IMPOTPaMy JOKTOPCKHX CTyIHja

Ha3sus npeamMera: Oaa6paHa norjiaBjba MCIUIIMHCKC (1)1/131/11«3

HacraBuuk nian HactaBHunm: Mupocinas [Ipamuhanns

CraTyc npeamera: u300pHH

Bbpoj ECIIB: 15

YcaoB: HykneapHa ¢pusmka

Hcxon mpeamera: 1) OBnagaTd OCHOBHHM KOHICNITHMA W 3HAKBHMa MEIMIMHCKE (U3MKE; 2) HAYYHUTH
NPUMEHY ¥ MHTErpalujy pa3iniyuTHX (U3NYKUX KOHILENaTa y pealHUM HpoOiieMHMa MeIUIMHCKE (U3UKE;
3) pa3BuTH CMIOCOOHOCTH KPUTHYKOT Pa3MUILbamka U pelliaBama npodiaema; 4) yHanpeauTu CroCTOGHOCTH
HayYHE KOMYHHKAIHje ¥ IPE3CHTAIH]e

Cagp:xaj npenmera

Teopujcka Hacmasa

1. YBog y MennuuHCKy (hr3nky: OCHOBHE MHTEpAKIHje Y JbYCKOM OpraHu3My Aeo 1 (crtatwuke cuie,
(hpuKIHja, yTaOHO KpeTame, eITaCTHIHOCT)

2. YBox y MenuuuHcKy ¢pu3nuky: OCHOBHE HHTEpaKLyje Y JbyICKOM OpraHusMy neo 2 ((Giaynau, TomioTa u
KUHETHKA, TOIUIOTA U JKMBOT, TAJaCH U 3BYK)

3. YBon y MeauuHCcKy ¢u3uky: OCHOBHE HHTEpaKIHje Y JbYICKOM OpPraHu3My J1e0 3 (ENeKTPULUTET U
OIITHKA)

4. JlujarHoCTHKa YITPa3ByKOM

5. Enextpokapauorpad u enexrpoeHuedanorpad

6. Jauare BUIJBUBOCTH (TEJIECKOII, MUKPOCKOII, KOH(OKATHU MUKPOCKOIT)

7. Joumsyjyhe u Hejonm3yjyhe 3pauema (TeHepucame 3padema: (POTOHH, HaeJIeKTPICaHe -9eCTHIIe, TaMa-
3pany ¥ HEYTPOHH; UHTEPAKLH]je 3pauerba ca YBPCTHM TEJIOM )

8. [lerexnuja 3payeha U HHCTPYMEHTAIHja

9. X-3pamu (mobujame X-3paka, Pr3HKa KOHBSHIIHOHATHE PaIUoIOTHje X-3panuMa u MamMmorpaduje)

10. Kommjyrepn3oBana Tomorpaduja x-3pauma

11. l'ama-3pany 1 HUXOBA MPUMEHA (CTepUIIU3aLija MEAUIIMHCKUX CPEACTaBa U KOH3epBallja XpaHe
3padyemeM)

12. ®uznka HykIieapHe MeMIUHE (OCHOBHYU (DU3UUKHU MPUHIMIIA U HHCTPYMEHTAIIM]a Y HYKJICapHO]
MEIUIIHN)

13. OncnukaBame MarHETHOM PE30HAHIIOM (HyKJIeapHa MarHeTHa Pe30HAHIIA U OJICIIUKABAhE HYKICApHOM
MarHeTHOM PE30HAHIIOM)

14. TTo3uTpoHCKa emMuCcHOHA TOMOrpaduja

15. Pagujannona Tepanuja (eKCTepHA paJHoTepaIyja, HHTEpHA paguoTepanija, HHTSPHH EMUTEPH)

Hpakmutma Hacmaea:. Hema

IIpenopy4yena nureparypa

1. Paul Davidovits: Physics in Medicine and Biology, Hartcourt/Academic Press, 2001

2. Herman Cember and Thomas E. Johnson: Introduction to Health Physics, McGraw-Hill, 2008

3. Suzanne Amador Kane: Introduction to Physics in Modern Medicine, Taylor & Francis Inc, 2009

Bpoj uacoBa axTuBHe HacTaBe | TeopHjcka HAacTaBa: 8 | Hpakrtiuna nacrasa: 0

Mertone u3Boljema HacTaBe: npe/iaBamba, KOHCYJITAIN]e, CEMUHAPCKH Pajl

Ouena 3Hama (MakcumaJjnu 06poj moena 100): ycmenu ncnut 70 moeHa, cemunap 30 moena.

Haumn mpoBepe 3Hama Mory OWTH pa3iW4uTH : (MMCMEHU WCIHTH, YCMEHH HCIT, Ipe3eHTanrja MpojeKTa,
CEMUHAPH UT]I......

*MakcuManHa nyxHa | crpannna A4 gpopmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Selected Chapters of Medical Physics

Teacher(s): Miroslav Dramicanin

Status of the subject: elective

Number of ECIIB points: 15

Condition: Nuclear Physics

Goal of the subject: 1) Develop basic understanding of medical physics concepts; 2) Learn to integrate and
apply various physics concepts to real-life medical physics problems; 3) Develop problem-solving and critical-
thinking skills; 4) Develop scientific communication skills.

Outcome of the subject: By the end of the course, students will be expected to be able to:

- Describe the physical principles behind physiology of human organism,

- Describe medical diagnostic instruments and break them down into components and physical principles, for
each of the diagnostic instruments covered with this course,

- Describe and compare the strengths and weaknesses of the different diagnostic modalities,

- Describe the basic principles and the tradeoffs encountered in radiation therapy,

- Describe the medical and safety applications of gamma-radiation processing,

- Learn to communicate the physical principles behind medical technology, radiation safety, and relevant
applications.

Content of the subject

Theoretical lectures

1. Introduction to Medical Physics: Basic Interactions in human organism part 1 (static forces, friction, angular
motion, elasticity and strength)

2. Introduction to Medical Physics: Basic Interactions in human organism part 2 (fluids, heat and kinetics, heat
and life, waves and sound)

3. Introduction to Medical Physics: Basic Interactions in human organism part 3 (electricity and optics)

4. Diagnostics with ultrasounds

5. Electrocardiograph and Electroencephalograph

6. Extension of vision (telescope, microscope, confocal microscopy)

7. lonizing and non-ionizing radiation (production of radiation: photons, charged-particles, gamma-rays and
neutrons; cavity theory; radiation interactions with solids)

8. Radiation detection and instrumentation

9. X-rays (production of x-rays, physics underlying conventional x-ray radiology and mammography)

10. X-ray computerized tomography

11. Gamma-rays and their applications (sterilization of medical products and food preservation by radiation)

12. The physics of nuclear medicine (the basic science and instrumentation of nuclear medicine)

13. Magnetic resonance imaging (nuclear magnetic resonance, imaging with nuclear magnetic resonance)

14. Positron emission tomography

15. Radiation therapy (external beam radiotherapy, brachytherapy, and internal emitters)

Practical lectures: No

Recommended literature

1. Paul Davidovits: Physics in Medicine and Biology, Hartcourt/Academic Press, 2001

2. Herman Cember and Thomas E. Johnson: Introduction to Health Physics, McGraw-Hill, 2008

3. Suzanne Amador Kane: Introduction to Physics in Modern Medicine, Taylor & Francis Inc, 2009

Number of active classes | Theory: 8 | Practice: 0

Methods of delivering lectures: lectures, consultations, seminars

Evaluation of knowledge (maximum number of points 100): oral examination 70 points, presentation 30
points.

Ways of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars ets......




*maximum length 1 A4 page




