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WCCJEIOBAHUE 103 HA BXOJHOM MOBEPXHOCTHU MAIIUEHTA
IMTPU MEJJUIHIUHCKOM PEHTTEHOIUAT'HOCTUYECKOM
OBJIYYEHUU C PAS/IMYHBIMU PASMEPAMU ITPUEMHHUKA
N30BPA’KEHUA

PEDEPAT

Junnomuas padora: 113 c., 58 puc., 8 Tadm., 45 HCTOYHUKOB, 2 TIPHUII.

KOMIIBIOTEPHOE  MOJEJIMPOBAHUE, METO/J MOHTE-KAPIJIO,
BBIUMCJIMTEJIbHBIIT ®AHTOM, PEHTTEHOBCKOE M3JIYUEHUE, BXOJIHAS
JO3A, DPAKTOP OBPATHOI'O PACCEAHUAL.

[lenbto paboTHI ABIAETCA MPOBEACHUE MAaTEMaTUYECKOTO MOJICIMPOBAHUS 103 HA
BXOJIHOM  TOBEpPXHOCTH  (haHTOMa  B3pOCIOrO0  4YellOBeKa TMpH  IPOBEICHUU
JIMAarHOCTUYECKUX PEHTT€HOJIOTUYECKUX MPOLENYP.

OOBEKTOM HCCIeIOBaHUs SIBISIOTCA B3pocibie (B Bo3pacte 19 mer u crapiie)
MY>KCKOTO M EHCKOTO II0JIa, TOMEIIEHHbIE B TMOJ€ PEHTI€HOBCKOIO U3JIy4YEeHHUS,
CO371aBa€MOT0 PEHTI€HOBCKOW TPYOKOM.

Jns  mpoBeneHMST ~ YUCIEHHBIX  pacyeToB, MOJEIMPOBAHUS  IPOLIECCOB
B3aUMOJICIICTBUSL PEHTIC€HOBCKOIO M3JyUYEHHsS] C BEIIECTBOM HCHOJIb30BAJICS METOL
Momnre-Kapno. Ilomumo »sToro, masi pacueta CHEKTpa PEHTTEHOBCKOW TpYyOKH
UCIIOJIb30Bajiach mporpamMma SpekPy.

B pabote ObutM MOMYyYEHBI CHEKTPHI; CO3/aHBl MOJIEIM TOYEUHOTO MCTOYHHKA, Y
KOTOPOTO HW3IIy4eHHE UCIyCcKaeTcss B KOHYC, MOJENIu JeTeKTopa B  Qopme
IPSIMOYTOJILHOTO TIapajuieNienuIea 1 MOHU3AIMOHHON KaMepbl; Mojiend popMupyromei
CUCTEMBI ITyYKa, BKIIOYAIOIICH KOJUTMMATOP PEHTTEHOBCKON TPYOKHM B 3aBHCHMOCTH OT
pasmepoB mosis. [IpoBemeHbl pacuersl B (aHTOMax B (opmMe MNPSIMOYroJIbHOTO
napajuieNienumnea U3 2 pasNuyHBIX MaTepuanoB. MOJEpPHU3UPOBAHBI  (PAaHTOMBI
MYKCKOTO W JKEHCKOTO TM0Ja JUIsi Ka4eCTBEHHOT'O MPOBENEHHUs pacueToB OOKOBOM
npoeknuu. IIpoBeneno Monrte-Kapno MopenupoBanue miis  U30paHHBIX — TUIIOB
PEHTI€HOJIOTMUECKUX HCCIIEI0BAaHUI B3pOCHBIX (JIETKME B ABYX MPOEKLUSAX, TPYIHOU
OTZEJl TIO3BOHOYHMKA B JBYX IMPOEKUHUSX, MOSICHUYHBIM OTAEN MO3BOHOYHUKA B JBYX
MPOEKIUSIX, TPYAUHA, XoJeructorpadus). Paccuntansl 10361 Ha BXOJIHOM MOBEPXHOCTH U
dakTop 00paTHOTO paccessHUsI B 3aBUCUMOCTH OT U3MEHEHHS PA3IINYHBIX XapaKTEPUCTHK
npoleaypsl TpH  peHTreHorpaduyeckux mporenypax (mome obmyuenus, PUII,
HanpsbkeHue). [IpoBeieHO MoJieTupoBaHuE MOJsl U3MYyYEeHUs] Ha TUIOCKOCTH MPUEMHHUKA
U300pakeHusl.

Pe3ynbrarel pabOThl MO3BOJSAIOT TMOJYYUTh 3HAYEHUS J03 Ha BXOIHOU
MOBEPXHOCTH B3POCIIOTO MAIMEHTa, a TAKXKE pacCUUTaHHbie KOIPPUIIUEHTH 0OPaTHOTO

paccesiHMs UCII0JIb30BaHbI B 0a3€ JaHHBIX KOMIIBIOTEPHOU MporpaMmbl “OrieHKa 103



Hikanaiiusik AHacracia Yaaasimipayna

JTACJIETABAHHE J103 HA YBAXO/JHAW MABEPXHI TALIBIEHTA
MPBI MEJBIIBIHCKIM POHTTEHAABIATHACTBIUHBIM
AIIPAMEHBBAHHI 3 PO3HBIMI IAMEPAMI ITPBIEMHIKA
MAJIIOHKA

PODEPAT

Jermuiomuas npana: 113 c., 58 mai., 8 tabi., 45 xkpeIHin, 2 ga.

KAMITIOTOPHAE MAJDJISIBAHHE, META/ MOHTDS-KAPIJIA,
BBIUITYAJIBHBI OAHTOM, POHTTEHAVCKAE BBIITPAMEHbBBAHHE,
VYBAXOJIHAS JIO3A, ®AKTAP PACCEMBAHHS HABAJI.

Mbrail mpanpl 3'syisenia mpaBsA3eHHE MaTAiMaThlyHAra MajdJIsiBaHHS 103 Ha
yBaxoHail maBepxHi aHTOMY Japociara yajaaBeKa Mpbl MPaBsA3€HH] JbISTHACTHIYHBIX
POHTTEHATATTYHBIX TPALIYP.

AG'extaM nmacnemaBaHHS 3'SYISONIA Aapocibis (Ba y3pocue 19 ramoy i crapaii)
MY’KUYBIHCKAra i jkaHodvara I1oJjy, 3MelI4aHblsl ¥ MoJie pIHTTeHaycKara BhIlTpaMeHbBaHHS,
CTBOpaHara pIHTreHaycKail TpyOKaH.

Jlns  mpaBsaa3eHHS — paslikay, MaJdJISBaHHA — Iparnpcay  y3aeMaa3esHHS
pOHTTEHaycKara BHIIIPAMEHbBAHHS 3 pIYbIBAM BBIKAphICTOYBaycs metan Monta-Kapina.
Akpams TOTara, s paszliKy CHEKTPY PpdOHTreHaycKail TpyOKi BBIKApBICTOYBaIacs
nparpama SpekPy.

VY mparpl ObUTI aTphIMAHBI CHEKTPBI, CTBOPAHBI MaJdJi KPOMKaBail KPBIHIIBI, Y
SKOW BBIMIPAaMEHbBAHHE paclayClo/KBaellla Y KOHYC, Majdii AJdTIKTapa y dopme
nmpacTakyTHara Tmapajielneninena 1 isSHi3alblifHail — Kamepbl; Maadil  CiCTIMBI
dapmaipaBaHHs MMydYka, Yy Ky YBaxoA3illb KajiMarap  pdIHTreHayckail TpyOki ¥
3anexHacti aja namepay monus. [laBegesenst pasiniki § ¢panTomax ¥ ¢popme mpacTaKyTHara
napaneneminena 3 2 po3HBIX MaTAIpbisuiay. MamdpHizaBaHbl ()aHTOMBI MY)KUbIHCKara i
xkaHouara mony. IlpaBem3sena Montd>-Kapna wmampnsBanHe mis aOpaHbIX —ThIMAY
POHTTEHANATIYHBIX JaclefaBaHHAY Hapociblx (JETKiS ¥ ABYX NPAeKIbIsAX, TPYIHBI
aaJ3eNl Ma3BaHOUYHIKA ¥ JBYX TMPACKIbISAX, MAsSCHIYHBI aaj3eNl Ma3BaHOUHIKA ¥ ABYX
MpaeKIbIsIX, TpyA3iHa, xanenpictarpadis). Pasmiyanbl 1036l Ha yBaxoiHail maBepxHi i
daktap pacceliBaHHA HazaJ Y 3aJEKHACII a7 3MEHBl PO3HBIX XapaKTapbICTHIK
OpalpAypbl  TpBl  pIHTreHarpagidHbIX — OpaipAypax.  3MaadisiBaHbld  maii
BBINPAMEHbBAHHS Ha TIOCKACIIl MPBIEMHIKa MAJIIOHKA.

BriHiki mparsl 1a3BassFOIb aTpbIMAIlh 3HAUDHHI 703 HA YBaxOJHAW MaBEepXHi
Japociara TaibleHTa, a Takcama pasiidaHblsi Kad(ilbIeHThl pacceBaHHA Ha3aja

BBIKapbICTAaHBI ¥ 0a3e Aa/l3€HbIX KaMIyTapHail mparpaMsl "A1pHKa 103"



Nikalaichyk Anastasiya

INVESTIGATION OF DOSE ON THE PATIENT ENTRANCE
SURFACE DURING MEDICAL X-RAY DIAGNOSTIC EXPOSURE WITH
VARIOUS IMAGE SIZES

ANNOTATION

Degree paper: 113 p., 58 fig., 8 tables, 45 references, 2 attachments

COMPUTER SIMULATION, MONTE CARLO METHOD, COMPUTATIONAL
PHANTOM, X-RAY RADIATION, ENTRANCE DOSE, BACKSCATTERING
FACTOR.

The goal of the work is to carry out mathematical modeling of doses on the entrance
surface of an adult phantom during diagnostic radiological procedures.

The object of the study are male and female adults (aged 19 years and older) placed
in the field of X-ray radiation generated by an X-ray tube.

The Monte Carlo method was used to perform numerical calculations and simulate
the processes of interaction of X-ray radiation with matter. In addition, the SpekPy
program was used to calculate the spectrum of the X-ray tube.

In this work, spectra were obtained; models of a point source were created with
radiation emitted into a cone; models of a detector in the form of a rectangular
parallelepiped and an ionization chamber; models of a beam forming system including a
collimator and a model of the output window of an X-ray tube depending on the size of
the fields; phantoms in the form of a rectangular parallelepiped of 2 materials; male and
female phantoms have been upgraded for realistic lateral projection calculations. Monte
Carlo simulation was performed for selected types of adult radiological examinations
(lungs in two projections, thoracic spine in two projections, lumbar spine in two
projections, sternum, cholecystography). The doses on the entrance surface and the
backscattering factor were calculated depending on changes in various characteristics of
the procedure during radiographic procedures. The radiation fields are modeled on the
image plane.

The results of the work allow us to obtain dose values on the input surface of an
adult patient, as well as calculated backscattering coefficients used in the database of the
computer program “Dose Estimation”.



