Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3sus npeamera: ExcnepuMenTtaise Metojie Onopu3nKe

HacraBuuk nian Hactasuunm: Muitom Buhuh, 3opan Huxonuh

Craryc npeamera: M36opuau

bpoj ECIIB: 15

YceaoB: @usnka jesrpa u uectuna win HykneapHa ¢usnka uiam npeMer CIMYHOT cajpikaja.

Iwb npeamera

VYcBajame ONMUTHX 3HaWka O UTEPAKUUjU jOHM3Yjyhnx 3pauema M OHOJIOIIKHX CTPYKTypa. YIO3HaBame ca
OCHOBHMM NpHUHLMIIKMA pajujalliOHe Tepamuje W J03UMETpUje TepamujcKkux cHomoBa. OBiasaBame
eKCIePUMEHTATHUM METOJaMa 3a in vivo | in vitro Mepema 03¢ U JT03HEe AUCTPUOyIHje. YCBajame OMIITHX
3Hama 0 MOJATUTETHMa HMHUIIMHTA JbYACKOT Tena. OBafaBame HAPEIHNM alrOPUTMHMA 38 PEKOHCTPYKIH]Y
CIIUIKE.

Hcxon npeamera

CTyneHT ca ONITHM 3HAalkEeM O MHTEpaKIijaMa paaujallioHNX M0Jba U ONONMUIIKHAX cucteMa. CTyIeHT CTHYe
oceOHO MPAaKTUYHO 3HaWmE KIMHWYKE W METPOJIOIIKE JO3MMETPHj€ W EKCIEPHMCHTAHIX TEXHHKA MEperma
aricopoosane no3e. CTyICHT je y CTamby Ja IPUMEHH HalpeIHe alrOPUTME 38 PEKOHCTPYKIMjy U aHanu3y CT
u MR cnuxka.

Canp:kaj npeamera

Teopujcka nacmasa

Wnrepakuyje joHmsyjyhux 3padema ca MmarepujoM; OCHOBHM NPHHLMIN panuoduonuruje; MojanureTu
panujanpioHe Tepanuje; Kapakrepusanuja TeneTepamnujCKUX —paadjallMOHMX CHOMOBAa; Jlo3uMeTpHjcke
BennunHe; [IpuMapHU [03MMEpPUjCKM CTaHAApOM W METPOJIOUIKa J03UMEeTpuja; JOHM3aIMOHE KOMOpE;
TepMoyMuHecueHTHH n03uMeTpH; [lomynpoBoaandka go3uMmerpuja; Pagnoxpomarcku Gpuinm; MonamureTu
MEIUIMHCKOT HMMHUIMHIA; PEKOHCTpyKIHMja CIIMKe MarHeTHe pE3OHaHLE; PeKOHCTPYKIHja CIHKe
KOIIjyTepu3oBaHe ToMorpaduje;

Ipaxmuuna nacmasa

[IpakTHyaH pajx Ha JIMHEAPHOM MEIUIMHCKOM akueiepaTopy (OHKOJOIIKKM MHCTUTYT ¥ beorpamy). Mepema
JO3HUX TUCTpUOyIHja y BojeHOM (pantoMmy (OHKOJIONIKKA HHCTUTYT y beorpany). Merone Mepema 1 aHaiu3e
2D no3Hux muctpubyumja paguoxpomarckuM ¢unmom. Pexoncrpykuumja u ananmza CT u MR cimka u3
JMPEKTHO MEPEHUX MoJIaTaKa

IIpenopy4ena nureparypa

e Attix, F.H., Introduction to Radiobiological Physics and Radiation Dosimetry, Wiley, New York
(1986)

e Khan, F., Physics of Radiation Therapy, Lippincott Williams and Wilkins, Baltimore, MD (2003)

e Podgorsak, E., Radiation Oncology Physics: a Handbook for Teachers and Students, IAEA, Vienna
(2005)

e The International Commission on Radiation Units and Measurements, Fundamental Quantities and
Units for lonizing Radiation (Revised), ICRU Report No. 85a, ICRU, Bethesda, MD (2011)

Bpoj uacoBa akTuBHe HacTaBe | Teopmjcka HacTaBa:4 | Hpakriuna Hactasa:4

Metone usBohema HacTaBe
[IpenaBama, MEHTOPCKHU PaJl, CEMHUHAPCKU PaIOBH, EKCTIEpUMEHTAITHE BexkOe.

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)
AKTHBHOCT y TOKY npefaBama 10, cemunapu 40, ycmenu ucrut S0.

Haunn mpoBepe 3Hama MOTy OMTH pa3iu4uTH : (IMCMEHW HWCIUTH, YCMEHH HCIT, NMpe3eHTalfja MpojeKTa,
CEMMHAPH UT/......

*MakcuMalHa aykHa | crpannma A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Experimental Methods in Biophysics

Teacher(s): Milos Vicic, Zoran Nikolic

Status of the subject: Elective

Number of ECIIb points: 15

Condition: Elementary particles physics, Nuclear physics or similar subjects

Goal of the subject

Acquiring of the general knowledge of ionizing radiation interactions with biological structures.
Introduction with the basic principles of radiation therapy and dosimetry.of clinical beams.
Mastering of the experimental methods for in vivo and in vitro measurements of dose and dose
distributions. Acquiring of the general knowledge of human body imaging modalities. Mastering the
advanced image reconstruction algorithms.

Outcome of the subject

A student with the general knowledge of the radiation field interactions with biological systems.
Students acquire practical knowledge of the clinical and metrological dosimetry as well as with the
associated techniques. Students are capable of applying advanced image reconstruction algorithms
for MR and CT modalities.

Content of the subject

Theoretical lectures

Interactions of ionizing radiation with matter. Basic principles of radiobiology. Radiation therapy
modalities. Teletherapy beam parameters. Dosimetric quantities. Primary dosimetry standards and
metrological dosimetry. lon chambers. Thermoluminescent dosimeters. Semiconductor dosimetry.
Radiochromic film. Medical imaging modalities. MR image reconstruction. CT image reconstruction

Practical lectures

Hands on experience with the linac (Institute of Oncology, Belgrade). Measurements of dose
distributions in water phantom (Institute of Oncology, Belgrade). Methods for measuring and
analysis of 2D dose distributions with radiochromic film. CT and MR image reconstruction from raw
measured data.

Recommended literature

e Attix, F.H., Introduction to Radiobiological Physics and Radiation Dosimetry, Wiley, New York
(1986)

e Khan, F., Physics of Radiation Therapy, Lippincott Williams and Wilkins, Baltimore, MD (2003)

e Podgorsak, E., Radiation Oncology Physics: a Handbook for Teachers and Students, IAEA, Vienna
(2005)

e The International Commission on Radiation Units and Measurements, Fundamental Quantities and
Units for lonizing Radiation (Revised), ICRU Report No. 85a, ICRU, Bethesda, MD (2011)

Number of active classes | Theory:4 | Practice:4

Methods of delivering lectures
Lectures, mentorship, seminars, lab work.

Evaluation of knowledge (maximum number of points 100)
Activity during class work 10, seminars 40, oral exam 50.

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

*maximum length 1 A4 page




