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BUIIPOMIHIOBaHHSI METOJJOM YKCJIOBOTO MOJIE/IIOBAHHS

2. Development of normative parameters of protective material for safe work in conditions of ionizing radiation by

numerical simulations

Pedepar:

1. O6'eKT BOCIIIKEHHS: pO3p0OKa HOPMAaTHUBHUX [TAPAMETPIB 3aXMCHOT0 MaTepiay [Jisi CTBOPEHHS 0COOMCTOr0O
3aXUCTY JIOAEH, SIKi MPaLIoI0Th B YyMOBaX i0Hi3yl0ouoi paaianii. MeToo nucepralii € po3po6ka HOBOTO 3aXMCHOTO
Marepiaiy 3 ioHi3y1040i pazianii Ta BUSHaYEHHS MOT0 IOPUANIHUX MOKIIMBOCTEN JIs1 CTBOPEHHS 3aXMCHOTO OJATY 3
METOI0 3a6e3Me4eHHs 6€e3[eYHNX POOOUMX MICLb 114 JIIOAEN 3 BUCOKUM PiBHEM i0HiI3yl04Oro BUIIPOMiIHIOBAHHS.
Metonu: TeopeTrnyHi Ta eKCllepUMEHTaIbHI. TeopeTudHi JOCiIKEeHH, 3aCHOBaHI Ha 3aCTOCYBaHHI TE€OPIl
MaTeMaTu4Hoi (pi3uku, Teopii aTOMHOI Gi3uKK, MATEMAaTUYHUX METOIB YNCEJIbHOTO MOJIeTI0OBaHHS. JI71s1
MO/IEJIIOBaHHS IIPOXOPKEHHS HEUTPOHIB YEPE3 PEYOBUHY 1711 BUBUEHHS iX pafialiflHO-3aXUCHUX BJIACTUBOCTEN
Oysin obpaHi croxactTuieckuil merog, (MoHTte-Kapso). EkcieprMmeHTanbHe NOCIIIKEHHS 31ilICHAIO €KCIIEPUMEHT
10 BU3HAYEHHIO IIPOLIECY IIPOXOIKEHHS Yepe3 pallialliiiHO-3aXMCHUI MaTepiasl Ta IPOBEAEHO B CIIELiali30BaHil i

aKkpeauToBaHOi Jlabopartopii. HaykoBa HOBM3HA pe3ysbTaTiB. AHAMI3 i CHHTE3 JaHUX IPUITYCKaB, 1110 HOBUM TUII



3aXMCHOTO MaTepiay i 3aCTOCyBaHHSI METOZY YMCEIbHOIO MOZEIOBAHHS PO3POOMIIM IOTO PEryJIsITOPHI IapaMeTpu
LIS CTBOPEHHSI 0COOMCTOTrO 3aXUCTY JIIOeH, sIKi [IpaLloloTh B yMOBax ioHi3ylo4oi pagiaunii. Takum ynHOM Oyniu
OTPMMAaHi HACTYIIHI Pe3yJIbTaTy JOCIiIKEeHD: 1. Biepiie BUKOPHUCTaHHS HOBOI'O 3aXUCHOTO MaTepiay NpoTu
i0HiI3yI040ro BUIIPOMIHIOBAHHS y BUIJISIAI IIAPY CKIISIHUX cdep 6aKaHOI TOBIIVHY, SIKUI OTpUMaB GOPMYyJTy ix
006'eMHOI 1IiIILHOCTI, 5IKa Oyjle BU3HA4YaTU CTYIiHb TEOPETUYHO 3MEHIIYBATH €HEPTilo raMma - IPOMeHiB. 2. Biepuie
OTPUMAaHO I10BHe JIiHiliHe 3aracaHHs raMMa-KBaHTIB, IPOIIOHOBAHOIO 3aXUCHUM MaTepiajioMm, SIKUi oyze
aQHaJIITUYHO BM3HAYATU TOBLIMHY 3aXMCHOTO MaTepiany. 3. 3 BAKOPUCTAaHHSIM METOJy YUCEJIbHOTO MOJIE/II0BaHHS
BIepuie O0yB OTPMMAaHUM pAJl CTAaHIAPTHUX NIapaMeTPiB SIK Psifl B3a€MO3B'S13KiB MiXK CTYIIEHEM 3MEHILIEHHS
MIOTJIMHEHOI €HEPTil i IpKePesIoM €HEPTii JII0AChKOI €HePrii. 4. 3aCTOCOBYIOUN METOJ, YMCEIbHOTO MOZEIOBAHHS,
CII0YaTKy OyJI0 OTPUMAHO PsJi CTAHJAPTHUX I1apaMeTpiB K psifi B3A€MO3B'SI3KiB MIX [TOIJIMHEHOIO 03010 TOBIIUHU

3aXHUCHOTO Marepiainy.

2. Object of research: development of regulatory parameters of protective material for the creation of personal
protection for people working in ionizing radiation. The aim of the thesis is to develop a new protective material
from ionizing radiation and to determine its legal capabilities to create protective clothing with the goal of
providing safe jobs for people with a high level of ionizing radiation. Methods: theoretical and experimental.
Theoretical studies based on the application of the theory of mathematical physics, the theory of atomic physics,
mathematical methods of numerical simulation. To simulate the passage of neutrons through matter to study their
radiation-protective properties, a stochastic method was chosen (Monte Carlo). The experimental study carried
out an experiment to determine the process of passage through radiation-protective material and was carried out
in specialized and accredited laboratories. Scientific novelty of the results. Analysis and synthesis of the data
suggested that a new type of protective material and application of the numerical simulation method developed its
regulatory parameters for creating personal protection for people working under ionizing radiation. Thus, the
following research results were obtained: 1. For the first time, the use of a new protective material against ionizing
radiation in the form of a layer of glass spheres of the desired thickness, obtained a formula of their bulk density,
which will determine the degree theoretically to reduce the energy of gamma rays. 2. The complete linear
attenuation of gamma quanta, proposed by a protective material, which will analytically determine the thickness of
the protective material, is obtained for the first time. 3. Using a numerical simulation method, a number of
standard parameters were first obtained as a series of relationships between the degree of reduction of absorbed
energy and the source of energy of human energy. 4. Applying the numerical simulation method, a number of
standard parameters were first obtained as a series of relationships between the absorbed dose of the thickness of
the protective material.
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