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Pedepar:

1. Incepraliist NpUCBsY€Ha AOCJIIPKEHHIO Ta BUPIlIEHHIO TPO6JIeMU ITPOIOBKEHHSI CTPOKY CJIYKOU 3aKPUTUX

IKepeJl i0Hi3yI040ro BUIIPOMIHEHHH, SIKi BUKOPUCTOBYIOTLCS B IIPOMUCIJIOBOCTI YKpainu. [IpoBenenunit aHati3
METPOJIOTIYHOTO 3a6€3M1eYeHHs 3aKPUTHUX JIKEPeJl iOHi3ylo4oro o-, 0-, 0- BUIIPOMiHeHHS. [IpoBegeHui aHai3 axepe
ioHi3yl040ro BUIIPOMIHEHHS Pi3HUX BU/IB Ta iX TEXHIYHUX XapaKTepUCTUK. PO3IJIsSIHYTO eTajloHHY 6a3y IpyKeper
ioHi3y040ro BUNPOMIHEHHS Ta METOLM BUMIPIOBAHHS aKTMBHOCTI HYKJIiiB. PO3IJISIHYTO 3aKOHOZABYeE Ta

HOPMAaTHUBHE 3a0€3I€4YeHHs 3aKPUTUX JIKepeJl ioHi3yrodoro BunpomineHHs. CpopmoBaHa MeTa Ta 3a1adi
nociigxkeHHd. CPOPMOBAaHO BUMOTH JIO METOAY ITPOJIOBKEHHS CTPOKY CIIY>KOU 3aKPUTHUX JKEPeJl HA OCHOBI
pe3yJbTaTiB KaniopyBaHHS. PO3p061€HO MaTEMAaTUYHY MOJIEJIb Y BUTJISAJIi CUCTEMU HEPIBHOCTEN 711 METOZY

MIPOJOBXEHHS CTPOKY CJIY>KOM 3aKPUTHUX IyKepeJl i0Hi3yI04oro BUITPOMiHEHHS Ha OCHOBI aHali3y 3MiH iX



METPOJIOTIYHUX XapaKTEPUCTUK IIPOTITOM CTPOKY CJIyKou. [IpoBeeHnii aHasli3 iCHy040i METOAVKY Kali6pyBaHHS
3aKPUTHUX JKepeJl Ta BUBHaYeHO HEeOOXiTHICTS ii BIOCKOHaJIeHHS LUISIXOM O€IHAHHS IIPOLieCy IepeBipKu axKepet
ioHi3yl040ro BUIIPOMiHEHHS HA FepMETHUYHICTb. PO3p006JIEHO METOIMKY [1epEBIpPKU 3aKPUTOTO [I)KepeJsia i0Hi3ylouoro
BUIIPOMIHEHHSI Ha FePMETUYHICTb Ta IPOBEIEHUI aHaJli3 CKIaJ0BUX Oro HEBU3HAYEHOCTi. OGI'PYHTOBAHO
HEOOXiIHICTb IPOBEAEHHS NIE€PEBIPKU Ha TEPMETUYHICTb 3aKPUTHUX JIXKEPEJI Nepe, IPOBeAEHHIM X Kasmi6pyBaHHSL.
CdopMOBaHO piBHSIHHS PO3IMPEHOI HEBU3HAUYEHOCTI Pe3yJIbTaTiB KalibpyBaHHS 3aKPUTHUX JI>KepeJl 3 BpaxyBaHHSIM
nepeBipKy Ha TEPMETUYHICTB, 1110 JAaJI0 MOKJIUBICTh HiABUIIUTY TOYHICTh OLIiHKM HeBU3Ha4YeHOCTi. Po3pobieHa
METOJIMKA 3aCTOCYBAaHHS KOHTPOJIBHUX KapT 7151 KOHTPOJIKO CTaTUCTUYHOI KEPOBAHOCTI MIpoLiecy 3MiH
METPOJIOTIYHUX XapaKTEPUCTUK 3aKPUTOTO IKepesia . 3 MEeTOI0 IPOrHO3YBaHHS NIPOLIECY 3MiH METPOJIOTIYHUX
XapaKTEePUCTHUK 3aKPUTOTO JIKepeJia [IPOBENEHNI [TOPIBHAJIBHUI aHaJli3 3aCTOCYBAaHHS METO/IiB €KCTPAIloJALii Ta
3aIPONIOHOBAHE BUKOPUCTAHHS PETPECIMHOrO aHasi3y Ta METO/, HAaIMEHIIMX KBaJIpaTiB. Pe3ysnbraTu KaniopyBaHHs
32 )KUTTEBUI LIUKJI 3aKPUTOTO IPKepesia i0Hi3yl04oro BUNPOMiHEHHSI 6yJI0 OMMCAHO Pi3HUMHU PErpeciiHuMu
dyHKuissMU. OGIpyHTOBaHO BUGIp PyHKLII 117151 IPOBeeHHs IPOTHO3yBaHHS, sIKa HAlOiIbI TOYHO onucasa
OTpUMaHi pe3ysbTaTu. BpaxoByoun BCi OTprMaHi pe3ysabTaTy 0yj10 po3po6IE€HO METO, ITOJOBKEHHS TEPMiHY
eKCILTyaTallii 3aKpUTHUX IpKepeJl ioHi3ylo4oro BUnpomineHHs. O6IpyHTOBaHUI BUOIp TEPMiHY, HA KU
IIPOJIOBXKYETHCS CTPOK CIY>KOM 3aKpUTOTrO Ikepeia. [IpoBeneHi ekcriepruMeHTabHi JOCTiIKeHHS Ta MaTeMaTUyHe
MOJ€JIIOBaHHSI METOJLY ITPOJIOBXKEHHSI CTPOKY CJIY)KOU 3aKpUTUX HKepeJl. [IpoBeeHe OLiHIOBaHHSI HEBU3HAYEHOCT]
pe3ysbTaTiB KaniopysaHHs. [IpoBefieHe MOLeN0BaHHS BUOOPY (QYHKILI AJ1s1 ONKCy 3MiH aKTUBHOCTI 3aKPUTOTO
IpKepeJia 3a pe3yJbTaTaMu KajlibpyBaHHS, [J1sl IPOTHO3YBAHHSI CTPOKY CJIY>KOU 3aKPUTOTO IpKepesia i0Hi3yl4oro

BUIIPOMiHEHHS.

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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