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HM3MEPEHUE [IPOLIEHTHBIX I 71VBUHHBIX /O3 HA
PEHTITEHOTEPAIIEBTHYECKOM AIIIIAPATE TEPAJ] 300 C
MOJIEJINPOBAHUEM UX PACIIPEJ[EJIEHUA B ITPOI'PAMME EGSNRC
METO/IOM MOHTE-KAPJIO

Pegpepam

Junnomuas pabota 63 crpanuil: 24 pucyHka, 7 TaObnuIl, / HCTOYHUKOB,
6 MpUITOKEHUH.

PEHTTEHOTEPAIINS, PEHTIEHOTEPAIIEBTUUYECKMI1 AIIITAPAT,
I[MTPOIEHTHAA I'N'TYBMHHAS JIO3A, EGSNRC, ITOI'JIOINEHHA A /I03A.

OOBEeKT uccienoBaHus — MPOLEHTHAs TTyOuHHas J103a.

Lens aumioMHON paOOThl — MPOAHATU3UPOBATH JO30BOE PACIPEACIICHUE IO
rJIyOMHE PEHTI€HOBCKOTO H3JIyYeHHs, T€HEPUPYEMOrO PEHTIC€HOTEPANeBTUYECKUM
anmapatom TEPA/I 300.

Jliist mpoBeieHus uccaeqoBaHusl ObUIM MPOBEACHBI MPAKTUUYECKUE U3MEPEHUS
pacrnpejesieHds J03bl M0 TIIyOMHE C MOMOIIBIO ONMPENEICHHOT0 JO3UMETPUUYECKOTO
000pyI0BaHUs U CMOJICIUPOBAaH peHTreHorepanepTudyeckuii annapat TEPAJL 300 c
oMotk nmporpammbl EGSnre u metoiom MonTe-Kapio nonyuwnu pacnpeneneHue
N03bI IO ITyOuHe. B pe3ynbpTaTe mpoBeieHrs U3MEPEHUN U UX MOJIETUPOBaHUs Oblia
JIOCTUTHYTa BBICOKAsi TOUHOCTh COBMA/ICHUSI PE3YJIbTaTOB.

OnHoit W3 HOBauMi JaHHOW paOOThl SBISETCS M3YyYEHHUE XapaKTEPUCTHUK
pentrenorepaneBTuueckoro amnmapara TEPAJ[ 300, Tak kak OH BBOAMUTCA B
JKCIUTyaTallMilo, U TNPUMEHEHUE HW3Y4YEHHUs €ro XapakTepUCTHUK C MOMOIIbIO
nporpammHoro uHctpymenta EGSnrc. Pexomenayercss mnpoBoauTh oOydeHHE
MEUIMHCKUX (U3UKOB paboTe B IporpaMme MOEIUPOBAaHUS METOJ0M MoHTe-
Kapno, a Takxke B mnepByl ouepelb 0Oy4yaThb CTYJEHTOB TOTOBSILIUXCS CTaTh
MEIUIMHCKUMU (PU3MKaMu J1s ToTyueHus: 0osiee yriryOJeHHbIX 3HAHUM B U3yUEHHUU
BOIIPOCA paclpeAesieHusl 103bl M0 ITyOMHE B Pa3IMYHbIX MaTEepUaiax U B OpraHU3Me
YeJI0BeKa.



BBIMAPOHHE [IPAL{OHTHAIX I'JIBIBIHHbBIX /O3 HA
POHTIEHATAPAIIEYTBIYHBIM ATTAPALIE TEPAJ] 300 3 MAJDJIABAHHEM IX
PA3BMEPKABAHHS V IIPATPAME EGSNRC METAJJAM MOHT3-KAPJIA
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HermmomHas pabora 63 crapoHak: 24 wmamioHkay, 7 TaOmit, 7 KpPBIHIIIL,
6 mpbIKIagaHHY.
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AG’exT acienaBaHHs — MPAIPHTHAS [NIBIOIHHAS 034.

MbTa nplmioMHai npatibl — mpaaHaiizaBallb J03aBac pa3MepKaBaHHe 1a IIbI0iH1
pOHTTeHaycKara  BbIIPaMEHbBAHHSA, TE€HEpaBaHara  pPAIHTTEHATIPANCYThIYHBIM
anmapatam TEPAJI 300.

Jlns npaBsii3eHHs gaciefaBaHHs ObLIl MpaBeA3€Hbl MPAKTHIYHBIS BBIMAPIHHS
pa3MepKkaBaHHsS [103bI Tla TUbBIOIHI 3 JamamMorail ImdyHara Ja3iMeTpblYHara
abcransBaHHS 1 3MaJdPJIsIBaHBl pAHTreHardpaneyTeiuHara amapara TEPAJ[ 300 3
nanamoraii nparpamel EGSnrc 1 metanam Mont3-Kapna atpeimaini pazmepkaBaHHE
7036l Ta TJBIOIHI. Y BBIHIKY NPaBAI3€HHSA BBIMSAPIHHAY 1 1X MaJAdJsBaHHS ObLia
JacsiTHyTa BBICOKAs aKJIaHACIh CYNaA3€HHS BbIHIKAY.

AJNHOW 3 HaBallplil Jaj3eHail mpaibl 3'yisella BRIByYIHHE XapaKTapPhICTHIK
poHTreHaTIpaneyThiunara amapata TEPAJ] 300, Tak sk &H YyBomsimuma ¥
AKCIUTyaTalpllo, 1 NPBIMSHEHHE BBIBYUSHHS ST0 XapaKTapbICTHIK 3 Jaramorai
nparpamHara iHcTpyMeHTa EGSnrc. Pakamenayenna mnpaBoi3illb HaBy4YaHHE
MeBIIBIHCKIX (i31Kay Mpallbl ¥ mparpaMe MaadisiBaHHs Mmetagam Monta-Kapna, a
TakcaMa Y TepIIyl0 4Yapry HaByyallb CTYJPHTay sKid pPBIXTYIOLLa CTallb
MEBIIBIHCKIMI (pi3iKaMi AJIsi aTpbIMaHHS OOJIBII MArjbIOJNICHBIX Belay y BBIBYUYIHHI
NBITAHHS pa3MEpKaBaHHS J03bI MMa TIBIOIHI ¥ PO3HBIX MaT3phisiiax 1 § apraHizme
JasiaBeka.



MEASUREMENT OF PERCENT DEPTH DOSES ON THE THERAD 300
RADIOTHERAPY UNIT WITH SIMULATION OF THEIR DISTRIBUTION IN THE
EGSNRC PROGRAM BY THE MONTE CARLO METHOD

Abstract

Graduate work 63 pages: 24 figures, 7 tables, 7 sources, 6 appendix.

RADIOTHERAPY, RADIOTHERAPY UNIT, PERCENT DEPTH DOSE,
EGSNRC, ABSORBED DOSE.

Object of study — percent depth dose.

The purpose of this thesis is to analyze the dose distribution over the depth of X-
ray radiation generated by the radiotherapy apparatus THERAD 300.

In order to perform the study, practical measurements of dose distribution along
the depth using specific dosimetric equipment were performed and THERAD 300 X-
ray therapy device was simulated using EGSnrc program and Monte-Carlo method was
used to obtain dose distribution along the depth. As a result of the measurements and
their simulation, a high accuracy of the results coincidence was achieved.

One of the innovations of this work is the study of the characteristics of the
radiotherapy device THERAD 300, as it is put into service, and the application of the
study of its characteristics with the software tool EGSnrc. It is recommended that
medical physicists be trained in the Monte Carlo simulation program, and that students
preparing to become medical physicists be primarily trained to gain more in-depth
knowledge in the study of depth dose distribution in various materials and in the human
body.
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