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Pedepar:

1. Incepraiis npucBg4YeHa JOCTiIPKEHHIO Ta BUPILIEHHIO TPO6JIeMU MTPOJIOBXKEHHS CTPOKY CIIY)KOU 3aKPUTHUX
IKepeJl i0Hi3yI040ro BUIIPOMIHEHHS, SIKi BUKOPUCTOBYIOTBCS B IIPOMUCJIOBOCTI YKpainu. [IpoBeneHnit aHati3
METPOJIOTIYHOr O 3a0€3MeYeHHs 3aKPUTHUX JIKEPEJT i0Hi3yI0u0ro 0-, 0-, 0— BUNIPOMiHeHHs1. [IpoBeileHni aHali3 IKepes
iOHi3yI04Or0 BUIIPOMIHEHHS Pi3HUX BUJIB Ta iX TEXHIYHMX XapaKTePUCTUK. PO3IJISIHYTO €TajIoHHY 6a3y IpKepet
iOHi3yI04Or0o BUIIPOMIHEHHS Ta METOJIM BUMIPIOBaHHS aKTUBHOCTI HYKJIiZIiB. PO3IJIIHYTO 3aKOHOIaBye Ta
HOpMaTHBHe 3a6e3Ie4eHHs 3aKPUTUX JKepeJl ioHi3ytouoro BunpomineHHs. CpopmoBaHa MeTa Ta 3ajadi
nocaigxeHHs. COOPMOBAaHO BUMOTH 10 METOAY NIPOJOBXKEHHS CTPOKY CJIY>KOU 3aKPUTHUX IPKEPEJ Ha OCHOBI
pe3yJIbTaTiB KaniopyBaHHs. PO3p061€HO MaTEMAaTUYHY MOJIEJIb Yy BUTJISAi CUCTEMU HEPIBHOCTEN 1J1s1 METOZY
IIPOJIOBXXEHHSI CTPOKY CJIYKOU 3aKpPUTUX [I)KePeJl i0HI3yI0u0ro BUIIPOMiHEHHSI HAa OCHOBI aHasi3y 3MiH ix
METPOJIOTIYHUX XapaKTEPUCTUK ITPOTITOM CTPOKY CJIy>KOU. [IpoBefieHnii aHali3 icHyl040i METOAMKY KajlibpyBaHHS
3aKPUTHUX JKepeJl Ta BU3BHAYeHO HEOOXiTHICTS ii BIOCKOHAaJIeHHS IUISIXOM IO€IHAHHS MTPOLeCy NepeBipKu axkepest

ioHi3y1040ro BUIIPOMiHEHHS Ha FepMEeTHUYHICTb. PO3p006JIeHO METOIMKY [TepeBipKY 3aKpUTOTO [IKepeJsia iOHi3yI0uoro



BUIIPOMIHEHHS Ha FeDMETUYHICTDb Ta IPOBEIEHUI aHaJli3 CKIaOBUX Or0 HEBU3HAYEHOCTi. OGI PyHTOBAHO
HeOOXiIHICTh IPOBEIEHHS IIePEeBipKY Ha TepMETUYHICTh 3aKPUTUX JIKepeJl lepe], IPOBeLeHHIM iX KaliopyBaHHS.
ChopMOBaHO piBHSIHHS PO3IIMPEHOI HEBU3HAUYEHOCTI Pe3yJIbTaTiB KajaibpyBaHHS 3aKPUTHUX JI>KepeJl 3 BpaxyBaHHIM
NepeBipKy Ha TEPMETUYHICTD, 110 JaJI0 MOKJIUBICTh HiIBUIIUTYU TOYHICTh OIiHKM HeBU3HAYeHOCTi. Po3pobieHa
METOJIMKA 3aCTOCYBAaHHS KOHTPOJIBHUX KapT 7151 KOHTPOJIKO CTaTUCTUYHOI KEPOBAHOCTI MIPOLieCy 3MiH
METPOJIOTIYHUX XapaKTEPUCTUK 3aKPUTOTO JKepesia . 3 METOI0 IPOrHO3yBaHH4 [IPOLIECY 3MiH METPOJIOTIYHUX
XapaKTEPUCTHUK 3aKPUTOTO JKepeJla IPOBeeHUI [TOPiBHSJIbBHUN aHaJIi3 3aCTOCYBaHHSI METOZiB eKCTpanoJsLii Ta
3aIPONIOHOBAaHE BUKOPUCTAHHS PETPECIMHOrO aHajli3y Ta METO/ HAaIMEHIIMX KBaJlpaTiB. Pe3ysnbTraTtu KaniopyBaHHs
3a JKUTTEBUI LIMKJI 3aKPUTOT'O JKepesia i0oHi3yl04oro BUIIPOMiHEHHS 6YJI0 OIIMCAaHO Pi3HUMU perpeciiHumu
dyHKUissMU. OGIpyHTOBaHO BUGIp (PyHKLII 17151 IPOBEAEHHS IPOTHO3YBaHHS, sIKa HAlbiIbI TOYHO onucasia
OTpUMaHi pe3yJibTaTU. BpaxoBylo4n BCi OTpUMaHi pe3ybTaTy 0ys10 PO3pO6IEHO METO IOJOBKEHHS TEPMiHY
eKCILTyaTallii 3aKpUTUX [pKepeJl ioHi3ylo4oro BUnpomineHHs. O6IpyHTOBAaHUI BUOIp TEPMiHY, HA SIKUI
IIPOJIOBXYETBHCS CTPOK CJIY>KOM 3aKpUTOro 1kepeia. [IpoBeneHi ekcriepruMeHTabHi JOCTIIKEHHS Ta MaTeMaTUyHe
MOJI€JIIOBaHHSI METOly TPOJIOBXKEHHSI CTPOKY CJIY)KOU 3aKpPUTUX HKepeJl. [IpoBeieHe OLiHIOBaHHSI HEBU3HAYEHOCT]
pe3yJbTaTiB KaniopyBaHHs. [IpoBefieHe MOZIe/I0BAaHHS BUOOPY (PYHKIIi 17151 ONKCy 3MiH aKTUBHOCTI 3aKPUTOTO
IpKepeJia 3a pesyJsibTaTaMy KajlibpyBaHHSI, JJ1s1 IPOrHO3YBaHHS CTPOKY CJIYKOU 3aKpPUTOrO AKepesia ioHi3yio4oro

BUIIPOMIHEHHSI.

2. The dissertation is devoted to the study and solution of the problem of extending the service life of sealed
ionizing radiation sources used in Ukrainian industry. The analysis of metrological support of sealed sources of o-, o-,
and o-radiation was carried out. The analysis of different types of ionizing radiation sources and their technical
characteristics is carried out. The reference base of ionizing radiation sources and methods for measuring the
activity of nuclides are considered. The legislative and regulatory support of sealed radiation sources is
considered. The aim and objectives of the study are formed. The requirements for the method of extending the
service life of sealed sources based on calibration results are formulated. A mathematical model in the form of a
system of inequalities for the method of extending the service life of sealed radiation sources based on the analysis
of changes in their metrological characteristics during their service life was developed. The existing method of
calibration of sealed sources was analyzed and the need for its improvement was determined by adding the
process of checking ionizing radiation sources for leaks. A methodology for checking a sealed ionizing radiation
source for leakage is developed and the components of its uncertainty are analyzed. The necessity of leakage
testing of sealed sources before their calibration is substantiated. The equation of the extended uncertainty of the
results of calibration of sealed sources with regard to the leakage test was formed, which made it possible to
increase the accuracy of the uncertainty assessment. A methodology for the use of control cards to control the
statistical controllability of the process of changes in the metrological characteristics of a closed source has been
developed. In order to predict the process of changes in the metrological characteristics of a closed source, a
comparative analysis of the application of extrapolation methods was carried out and the use of regression analysis
and the least squares method was proposed. The calibration results for the life cycle of a sealed radiation source
were described by different regression functions. The choice of the function for prediction, which most accurately
described the results obtained, was substantiated. Taking into account all the results obtained, a method for
extending the service life of sealed radiation sources was developed. The choice of the period for which the service
life of a sealed source is extended is substantiated. Experimental studies and mathematical modeling of the
method for extending the service life of sealed sources were carried out. The uncertainty of calibration results was
estimated. The modeling of the choice of function for describing changes in the activity of a sealed source based
on the results of calibration and for predicting the service life of a sealed radiation source was carried out.
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