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PE®EPAT

Jumiomuas padora: 58 c., 25 puc., 8 Tabmn., 13 uctounukon, 0 mpui.

KiioueBsle cioBa: IVUEBAS TEPAITNS, JUHAMWYECKUI ®AHTOM,
KOHTPOJIb JABWXEHUS, PACIIPEJAEJIEHUE JIO3bl, JIMHEWHBIN
YCKOPUTEJIb, BEPUDOUKALINA, 4D KT.

Oo6nekt nccnenoBanus: CIRS Dynamic Thorax Motion Phantom.

Ilens pabothel: pa3paboTka 3(PPEKTUBHONW METOMUKH KOHTPOJIS JABMKCHUS
OITyXOJIM C MpUMeHeHueM nuHammdeckoro ¢antoma CIRS Dynamic Thorax Motion
Phantom, mo3Bossromieit onpeaeTuTh OTKIIOHSHUST MEKIY MPEANMCAHHON U peaTbHOM
JT030M, MOJIy4a€MOU Ha TUHEMHOM YCKOPHTEIIE.

Mertoab! ccie0BaHus: aHaIU3, 00001IeHre, U3MEPEHNs, CPAaBHEHUE.

[Tomy4yeHHble pe3ysbTaThl: JAJIA IUJIAHOB ¢ ¢pakuuamu o 2 I'p Habmoganack
MaKcUMasbHas pa3Huiia B nmo3e 2,8% MexIy 3alulaHMPOBAHHON M JTOCTaBICHHOU
no30i. Jlns mnanoB ¢ ¢ppakuusimu o 10 I'p makcumanbHast HaOI01aemasi pa3Hulia B
3aITAaHUPOBAHHOW W IOCTaBJICHHOM J103€, cocTaBmia 2,6%. Paspaborannas MeTouKa
KOHTPOJISI ABWKEHUS OMYyXOJIM C NpUMEHeHHeM auHamuueckoro ¢antoma CIRS
Dynamic Thorax Motion Phantom no3Bonmia 3¢h($eKTHBHO OLEHUTHh OTKJIOHCHUS
MEXKly IPEANUCAHHON U PEATbHOM 10301, OJy4aeMOM Ha IMHENHOM YCKOPUTETE.

O06sacTh BO3MOKHOTO PAKTUYECKOTO TPUMEHEHUS: MTOJYYEHHBIE PE3YJIbTATHI
MOTYT OBITh HMCHOJB30BAHbl B KJIMHUYECKON MPAKTHKE MJis TMOBBIIIECHUS KayecTBa
MEIUIUHCKOrO0 OOCTYXKMBAaHMS MALMEHTOB ¢ OnMyXxoisiMu. PazpaboTanHas mMeToauka
MpEeACTaBIIeT cOOOM Ba)KHBIM IIAr B HAINPaBJICHUM COBEPUICHCTBOBAHUS METOJIOB
KOHTPOJISL JBUKEHUSI OMYXOJIEW W MOXKET OBbITh MOJIE3HA CIEHHAIMCTaM B 00J1acTu
OHKOJIOTMH U PAAUOJIOTHH.

ABTOp paboThI MOATBEPXKAAET, 4TO IIPUBEICHHBIN B HEn
pacyeTHOAHATUTUYECKUI MaTepual MNPaBUIbHO U OOBEKTUBHO OTPAXKAET COCTOSIHHE
HCCIIEAyEMOTO TIpOIiecca, a BCE 3aUMCTBOBAaHHBIE M3 JMTEPATYPHBIX M JIPYTHUX
MCTOYHUKOB TEOPETUYECKUE, METOAOJIOTMUYECKHE W METOAWYECKHE TOJIOKEHHUS U
KOHIIETIIIMY COITPOBOXKIAKOTCA CCHIIKAMU HA UX aBTOPOB.

(moamuckh CTy/IeHTa)



PO®EPAT

Jeimomuas ipama: 58 c., 25 mait., 8 tabmn., 13 kperHii, 0 mpbIKiI.

Kiawouasbis ciaosbl: [IPAMIHEBAS TOPAIILA, JIbIHAMIUHBI ®AHTOM,
KAHTPOJIb PYXY, PASMEPKABAHHE JIO3bI, JITHIMHBI ITACKAPAJIBHIK,
BEPBIOIKAILIBIA, 4D KT.

AG’ext gacnenaBansi: CIRS Dynamic Thorax Motion Phantom.

MbTa mparsl: pacmpanoyka 3peKTbIyHal METOIbIKI KAHTPOJIO PYXY IMYyXJIIHBI 3
ykbiBaHHeM JpiHaMmiyHara ganroma CIRS Dynamic Thorax Motion Phantom, sikas
Ja3Bajisie BBI3HAYBILD AJIXUJIEHHI HaMIDK NpajamicaHal 1 plajgpHail Jo3ai, sKasd
aTpBIMIIIBACIIIIA HA JIIHEHHBIM MACKapaJIbHIKY.

ATppIMaHbI BBIHIKI: U1 [UIaHay 3 ¢pakupisiMi ma 2 I'p Hasipanacs
MakciMalibHasi po3Hina ¥ no3e 2,8% mamix 3ariaHaBaHai 1 jactayieHai nozail. s
maHay 3 ¢pakupiami na 10 I'p MakciManibHasi Ha3ipaHas pO3Hila ¥ 3ariaHaBaHail 1
nacTtayiieHai fo3e, ckiana 2,6%. PacnipaiiaBanas MeTOAbIKa KAHTPOIIO PyXY IyXJIIHBI
3 yxXblBaHHeM JbiHamiyHara (antoma CIRS Dynamic Thorax Motion Phantom
Ja3BoJIIa 3(EKThIYHA allaHIllb aIX1JICHHI MaMK MpajricaHail 1 praibHail 103ai, sKas
aTpBIMIIIBACIILIA HA JIIHEHHBIM MAaCKapaJIbHIKY.

Bo6nacip MarusiMara nmpakThlYHAra MNpbIMSIHEHHS: aTPbIMaHbIS BBIHIKI MOT'YIb
OBbILb BBIKAPBHICTAHBI ¥ KIIHIYHAN MPaKTHILbI JJI NaBbIIIPHHA SKACL1 MEbIIbIHCKAra
abciyroyBaHHs MalpleHTay 3 MyxJjiHami. PacnpainiaBaHas MeTonblka Ysyinse caboit
Ba)KHBI KPOK Y HalpaMKy YyJlacKaHaJCHHS MeTajay KaHTPOJIIO PyXy MyXJIiH 1 MOXa
OBbILb KapbICHAS CIEUBISUIICTAM Y TallIHEe aHKAJIOT11 1 paJbIsuIorii.

A¥yTap mpaipl marBspjKae, ITO MNPbIBEA3EHbI ¥ €M pa3iikoBa-aHATIThIYHbI
MaTaIpBISJI paBUIbHA 1 a0'eKThIYHA aUIFOCTPOYBAae CTaH JOCJeaHara mparpcy, a yce
3ama3bpluyaHblsl 3 JITApaTypHBIX 1 IHIIBIXKPBIHIL TAP3THIUHBISA, METaJaiariuyHbls 1
METaJbIYHbIS CTAHOBIIIYA 1 KAHIAIIIBI CyNpaBaIKarollila Cnachlikami Ha iX ayTapay.

(mopmic cTyadHTA)



ANNOTATION

Degree paper: 58 p., 251ll., 8 tab., 13 sources, 0 app.

Key words: RADIATION THERAPY, DYNAMIC PHANTOM, MOTION
CONTROL, DOSE DISTRIBUTION, LINEAR ACCELERATOR, VERIFICATION,
4D CT.

Object of research: CIRS Dynamic Thorax Motion Phantom.

The purpose of the work: development of an effective method for monitoring
tumor motion using the CIRS Dynamic Thorax Motion Phantom, which allows
determining deviations between the prescribed and actual dose received at a linear
accelerator.

Research methods: analysis, generalization, measurements, practical modeling,
comparison.

The results obtained: for plans with 2 Gy fractions, a maximum dose difference
of 2.8% was observed between the planned and delivered dose. For plans with 10 Gy
fractions, the maximum observed difference in planned and delivered dose was 2.6%.
The developed technique for monitoring tumor motion using the CIRS Dynamic
Thorax Motion Phantom made it possible to effectively assess deviations between the
prescribed and actual dose received at the linear accelerator.

Scope of possible practical application: the results obtained can be used in
clinical practice to improve the quality of medical care for patients with tumors. The
developed technique represents an important step towards improving methods for
controlling the movement of tumors and can be useful to specialists in the field of
oncology and radiology.

The author of the work confirms that computational and analytical material
presented in it correctly and objectively reproduces the picture of investigated process,
and all the theoretical, methodological and methodical positions and concepts
borrowed from literary and other sources are given references to their authors.

(Student’s signature)



