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PE®EPAT

Junnomuas pabota: 77 c., 29 puc., 3 tabi., 27 UCTOYHUKOB, 3 TPUIOKEHUS.

KaroueBsie ciioBa: RAPIDPLAN, ABTOMATHUYECKAS OIITUMU3ALINA,
CO3JIAHME MOJIEJIN, JIYUYEBAS TEPAIINUS, TINTAHUPOBAHUE JIYUYEBOU
TEPAIINN.

OOBEeKT ucClIeIOBaHUS: MOJIEIH 1€ U MPaBOM MOJIOYHOM KeJe3bl B CUCTEME
RapidPlan.

Henp nauniaoMHON paboThl: pa3paboTKa W aHalu3 MOJENed CHUCTEMBbI C
ABTOMATHU3UPOBAHHON ONTHUMHU3ALMEN IJIaHA JIy4YEBOW Tepanuu Jisi aHATOMUYECKUX
oOnacTeil 1mest ¥ nmpaBasi MOJIOUHAs Keje3a.

AKTyallbHOCTh ~ pabOThl TE€Mbl JUIJIOMHOW paboOThl: C  YBEIUYECHHEM
3a00J1I€BaEMOCTH yBEJIMYUBACTCS KOJUYECTBO OOOPYIOBAaHMS, TEXHOJOTUUCCKUIN
npolecc  pa3BHBaeTcs, O0OOpYJOBaHME CTAHOBUTCS  CIIOKHEE, J100aBJISIOTCS
MPOMEKYTOUYHBIE TPOLEAYPhI, KOTOPbIE 3aHMMAIOT MHOIO BpPEMEHHW W BHUMAHUSA
nepcorana. RapidPlan mno3Bonsier aBTOMaTWyecKu Te€HEPUPOBATh KadeCTBEHHBIC
IUIaHbl JIy4E€BOM Tepaluh Ha OCHOBE MPEABIAYIIETO KIMHUYECKOTO OIbITa. JTO
3HAUUTEIBHO COKpallaer BpeMs Ha IuiaHupoBaHue. RapidPlan momoraer nydiie
oOecrieunBaTh TpeOyeMoe [030BO€ IMOKPHITHE MHUIIEHW TPU OJHOBPEMEHHOM
CHIYKEHUHU J03bl HA KPUTUYECKUE OpraHbl. ABTOMAaTH3ALMS MPOLECCa MIIaHUPOBAHUS
MO3BOJISIET ONTUMU3HPOBATh paboyre MpoIlecchl B KIMHUKAX, COKPATUTh BpeMs Ha
TUTAHUPOBAHUE U YBEJIMUYUTD MPOIMYCKHYIO CIIOCOOHOCTb.

Mertoasl  HCCIIEIOBAHMUS: aHaiau3,  CTPYKTypHpOBaHME  MaTepuaa,
KiaccuuKaIys, MoJIeTuPOBaHNE, CPAaBHEHHUE.

[Tomy4deHHbIE pe3yabTaThl: CO3/IaHbI MOJICJIM IIEH U IIPABOM MOJOYHOM JKEJIE3BI.
Braenpenne mojzenen B KIMHUYECKYIO PakTUKY. [IpoBenena cpaBHUTENIbHAS OLCHKA
IJIAHOB OOJY4YEHUS, PACCUMTAHHBIX TPU TOMOIIM CTaHAAPTHBIX WHCTPYMEHTOB
CUCTEMBI IJIAHUPOBAHUS ¥ C MPUMEHEHHUEM Pa3pabOTaHHBIX MOJIEICH.

ABTOp paboThl TOATBEPXKIAET, UYTO TPUBEICHHBIH B HEW pacCUYETHO-
AHATUTUYECKUM MaTepual TMPaBUIbHO H OOBEKTUBHO OTPAKAET COCTOSHUE
HCCIIEYEMOrO IpoLecca, a BCE 3aMMCTBOBAHHBIE W3 JIMTEPATYPHBIX M JPYrUX
WCTOYHHUKOB TEOPETUYECKUE, METOJOJOTMYECKUE W METOAUYECKUE IIOJOKEHHUS U
KOHIIEIIINHU COMMPOBOKIAKOTCA CChUIKAMU HA UX aBTOPOB.

(moamnuch CTyJIeHTA)



PODEPAT

JpimuioMuas padora: 77 ctap., 29 man., 3 tabin., 27 KpbiHil, 3 1anaTki.

Katouasbis cioBbi: RAPIDPLAN, AYVTAMATBIYHAS AIITBIMI3ZALIBIA,
CTBAPOHHE MAJIDJII, TIPAMSIHEBASI TOPAIIIS, ITIJIAHABAHHE
MMPAMSIHEBAY TOPATIIL

Ab'exT nacnenaBaHHS: MajdIl LIkl 1 IpaBall MajoyHaW 3alo3bl § cicTaMe
RapidPlan.

Mbora npllioMHai  mpanpbl: pacrnpaioyka 1 aHalli3 Majdisay CICTOMBI 3
ayTaMarbI3aBaHall anThIMI3allbIAi [J1aHa MpaMsiHEBAN TApartil AJIs JaKkali3alblid bl 1
npaBas MaJo4yHas jkajesa.

AXTyallbHACITh TIPALIBI TOMBI ABITUIOMHAHN Tpallbl: 3 TaBETIUPHHEM 3aXBOPBAHHS
naBsUTiuBaeIla KOJIbKAcIh aOCTalNsBaHHs, TOXHAIATIYHBI TIpaldC pa3BiBaelIia,
abcraisiBaHHE CTaHOBIIA CKIAJaHEW, JaJarola MpPaMEeXKaBbIs MPAIdIyphl, SKis
3aiimaronlb IIMAT yacy 1 yBari mnepcanany. RapidPlan pa3Banse ayramarbiuHa
reHepaBallb SKACHBISI TUIAHBI paMsHEBA TApallii Ha aCHOBE MAISIPAIHATA KIIiHIYHATa
BombITy. ['9Ta 3HauHa ckapayae yac Ha TuiaHaBaHHe. RapidPlan mamamarae nemm
3a0scneuBallb narpabaBaHae 103aBae MaKPHILIE MINIDHI Pl aIHAYACOBBIM 3HDKIHHI
7036l HAa KPBITBIYHBIS OpraHbl. AyTaMmarbl3allbld MpaldCy IJIaHaBaHHS Ja3Balise
anThIMi3aBallb MPAIOYHBIS TpaIPChl ¥ KIIHIKAaX, CKaparlillb 4ac Ha IUIaHaBaHHE 1
NaBsIIYbIb  MPAMyCKHYIO  3A0JbHacib.MeTansl  JacieaBaHHS: aHai3,
CTPYKTYypaBaHHE MaTAIPbIsLTY, Kiaciikalpls, MagdisBaHHE, MapayHaHHE.

ATpbhIMaHbIS BBIHIKI: CTBOPAaHBI MaJdJIi IIbIl 1 TpaBail MajoyHai 3aj03bl.
VYkapaneHHe Majdisly y KIIHIYHYIO NMpakThiKy. [IpaBen3ena mapayHanbHas alpHKa
IUTaHay anpaMEHbBAaHHS, Pa3iuaHbIX MPbl JaraMo3€ CTaHIAPTHBIX IHCTPYMEHTAY
CICTIMBI IJIAHABAHHSA 1 3 Y)KbIBAHHEM paclpaliaBaHbIX MaadIIsy.

A¥yTap mparpl mauBsp/Kae, IITO MPBIBEA3CHB ¥ EH pa3iikoBa-aHaITHIYHbI
MaTAPBISI TIPaBlIbHA 1 a0'eKTHIYHA aJTIOCTPOYBae

(moarric cTymPHTA)



ABSTRACT

Degree paper: 77 p., 29 ill., 3 table., 27 sources, 3 attachment.

Key words: RAPIDPLAN, AUTOMATIC OPTIMIZATION, MODEL
CREATION, RADIATION THERAPY, PLANNING OF RADIATION THERAPY.

Object of research: models of the neck and right breast in the RapidPlan system.

The purpose of the thesis is to develop and analyze models of a system with
automated optimization for the localization of the neck and right mammary gland.

The purpose of the thesis is to develop and analyze models of a system with
automated optimization of the radiation therapy plan for the localization of the neck
and right mammary gland.

The relevance of the thesis topic: with increasing morbidity, the number of
equipment increases, the technological process develops, the equipment becomes more
complex, intermediate procedures are added, which take a lot of time and attention of
the staff. RapidPlan allows you to automatically generate high-quality radiation
therapy plans based on previous clinical experience. This significantly reduces the
planning time. RapidPlan helps to better ensure the required dose coverage of the target
while reducing the dose to critical organs. Automation of the planning process allows
you to optimize work processes in clinics, reduce planning time and increase
throughput.Research methods: analysis, structuring of the material, classification,
modeling, comparison.

The results obtained: models of the neck and right breast were created. The
introduction of models into clinical practice. A comparative assessment of irradiation
plans calculated using standard planning system tools and using the developed models
has been carried out.

The author of the work confirms that the computational and analytical material
presented in it is correctly and objectively reflected

(Student’s signature)
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