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PE®EPAT

Junnomnasa paboma: pacyer Kod(pduireHTa O0OpaTHOrO paccesHUs OT
dbanToMa pu noBepke HHANBUAYyanbHOTO no3umerpa JAKI-AT2503: 48 ctpanuis, 14
PUCYHKOB, 7 Tabauna, 17 UICTOYHUKOB, 3 MPUIIOKECHUS.

Knroueevie cnosa: pagmanmoHHas 0e€30IaCHOCTb, METPOJIOTHS, IOBEpPKa,
(aHTOMBI, UHANBUAYAIbHBIE JO3UMETPbI, KO3P(GULIUEHT 00paTHOTO pacCEesHHUS.

Ilenv pabomwr: 1npoBeAeHUE TPOLEAYPHl MMOBEPKU HMHIUBHUAYAIBHOTO
no3umetpa JIKI'-AT2503 u pacuer ko3¢ duienta oopaTHOr0 paccestHue ot panToma.

IHonyuennvie pesynomamsl u ux HO6U3HA. B XojAe palOOThl MpoBeACHA
METpPOJIOTHYecKasl Mpoleaypa MOBEpKH MHIAMBHAYAIbHOIO JI03UMETpPAa U pacCUUTaH
K03 ULIMEHT 00paTHOrO paccesiHus OT (aHTOMa. YCTAaHOBJIEHO, YTO PACCEIHHOE
U3JlydeHUe OT (paHTOMA BHOCHUT CYIIECTBEHHBIM BKJIaJ B HWTOTOBBIC IOKa3aHUs
WHJUMBUIYaTbHOTO JO3UMETpPa, OCOOCHHO TMPU HUZKOIHEPIETUYECKOM TaMma-
U3TTyYEHUHU.

B numnomHoi paboTe paccMOTpeHbl TEOPETHUECKHE OCHOBBI U NMPAKTUYECKHE
aCIeKThl  METPOJIOTMYECKOro  oOecleueHus  WHAUBUAYAIBHBIX  JO3UMETPOB,
NPUMEHSIEMBIX B PA3TUYHBIX cepax.

Jlana xknaccudukanus WHAWNBUIAYIBHBIX JO3UMETPOB, MOJIPOOHO OIMMKCAHBI
KOHCTPYKIIMSI, TPUHIIUIIBI IEUCTBUS U TEXHUUYECKHUE XapakTepucTuku go3umerpa JIKI -
AT2503, Bxitoyas [Uamna3oHbl U3MEPEHUS, TUIT UCTI0JIB3YEMOT0 AETEKTOpa (CUETUUK
I'efirepa-Mrosiepa), 0COOCHHOCTH Tepeladynd JaHHBIX U YCTOWYUBOCTh K BHEITHUM
BO3/EUCTBUSIM.

[Ipoananu3upoBaHbl METOJAMKH TOBEPKH O3UMETPOB COTJIACHO TPEOOBAHUSIM
MPB MI1.3551-2023. TIpoBenena nmosepka Ha ycraHoBke YIII'J[-2M B mabGoparopuu
IIPOM3BOJICTBEHHO-UCCIIEI0BATENLCKOTO0 OT/AeNa PecnmyOnnKaHCKOro yHHTapHOTO
npeanpusatus «beropycckuil ToCy1apCTBEHHbIM MHCTUTYT METpojorum». Paccunran
ko3 puimeHT oOpaTHOro paccesHUus OT (aHTOMa B 3aBUCHMOCTH OT JHEPTUH
W3YUYECHUS.

[lokazaHo, YTO BIMSHUE PACCESHHOIO W3JIY4YEHUS CYIIECTBEHHO IIpH
HU3KORHEPreTUUYECKOM TraMMa-u3iaydyeHnu. YcraHoBka YIII'[-2M omnucana kak
HaJIEKHOE U TOYHOE CPEACTBO, MO3BOJIAIONIEE BOCIPOU3BOAUTH CTA0OUIIbHBIE YCIOBHS
00JTydeHHUS.

[TpakTrueckas 3HAYMMOCTh PAOOTHI 3aKITFOYAETCS B BO3MOYKHOCTH MPUMEHEHHUS
MOJIYYEHHBIX JAHHBIX NpHU MOBepKe MHAMBUIYyanbHOro nozumerpa HKI-AT2503 B
IEJSX TIOBBIIIIEHUSI TOYHOCTH, a TaKKe B OOOCHOBAaHMHM HEOOXOJUMOCTH yueTa
PACCESTHHOTO U3JIy4eHHsI OT (paHTOMA MIPU UMUTAITUHN YCIOBHUIA PEeaTbHOTO 00TydeHHUS
YeJoBeKa.



PO®EPAT

Hvinnomnaa paboma: Paznik kad(ilnbleHTa 3BapoTHara pacceilBaHHSA aj
danTOMa mphl MaBepibl iHAbIBIAYyadpHara nazimerpa JKI-AT2503 — 48 craponak,
14 imroctpanbiii, 7 Tabumin, 17 kpeiHil, 3 ganartki.

Knrouaswia cnoewt: panpisipiiiHas Oscrieka, METpasoris, naBepka, (paHTOMBI,
IHABIBITYaIbHBIS 1a3IMETPbI, Ka3(ilbIEHT 3BapOTHAra pacceiBaHHs.

M>ma pabomei: ipaBsA3€HHE MPALIYPhI TABEPK1 IHABIBIyalbHAra 1a3iMeTpa
JKI'-AT2503 1 paznik kad(irpleHTa 3BapoTHAra pacceiBanHs aj pantoma.

Ampoimansia 6vIHIKI I IX HaI3HA: y XOJI3€ JacjeJaBaHHs IpaBeA3eHa
MeTpajariuhas mpampjypa TaBepKi IHAbIBIAyalibHara jga3iMeTpa 1 BBbUIIYAHBI
Kad(ilBIEHT 3BapOTHAra pacceiiBanus aj gantoMa. YcTaHoyIeHa, ITO pacceiiBaHae
BhIMIpAMCHBbBAHHE aJ (aHTOMa YHOCIIL ICTOTHBI VKIaJa y IMaKa3aHHI Ja3iMeTpa,
aca0J1iBa MphI HI3KA3HEPTETHIYHBIM TaMa-BbIIPaMEHbBAHHI.

VY npluioMHai paborie pasriieKaHbl TIAPITHIYHBIA 1 MPAKTHIYHBISA aCTICKTHI
MeTpajlariyHara 3a0ecrsiudHHS 1HIbIBIIYyaIbHBIX Ja3IMeTpay, amicanbl Kiacidikampls,
KaHCTPYKIIbIS, TPBIHIBIN 3€SIHHS 1 TIXHIUHBIS XapakTapbIcThiki ga3imerpa JKI -
AT2503, y TbIM JIIKYy BBIKapbICTaHBI THIN J3TIKTapa (MiubuibHIK [ eiirepa-Mronepa),
aca0:iBacIii mepajiayubl Ja3€HbBIX 1 YCTOMWIBACITH Ja 3HEIIHIX Y3/I3EHHSY.

[IpaananizaBanpl ~MeTaabl TaBepKl  JasziMeTpay y  aAmaBegHacHi 3
natpabaBanasmi MPb MI1.3551-2023. I[laBepka mpaBea3ena Ha ycranoymsl YIIT'/I-
2M y nabGapatopsli BbITBOpYa-gacienauara ammzena PYII «bemapycki m3sipskayHbI
IHCTBITYT MeTpajorii». Pasmiyanel Kad(ibIeHT 3BapoTHara pacceiiBaHHs ¥
3QJICKHACII aJ] HEPT1l BBIMTPaMEHbBAHHS.

[Takazana, mTO VYIUTBIY 3BapOoTHara paccelBaHHS HAMOOJBIIT 3HAYHBI MPHI
Hi3Ka’HEPreThIYHBIM rama-BbIIIPaMEHbBAHHI. VYcranoyka VI A-2M
XapakKTaphi3yela sSK HaJI3eHHbl 1 JaKiaagHbl Cpojak Uil aaHayJICHHS CTaOUTHHBIX
YMOY BBITIPAMEHbBAHHS.

[IpakTeunasi 3Ha4YHACIH PAOOTHI 3aKIIFOYACIIA ¥ MardbIMacili BHIKAPHICTAHHS
aTphIMAaHBIX BBIHIKAY JJIs TABBIIIDHHS JakiIaaHacIll maBepki gazimerpa JIKI-AT2503
1 abrpyHTaBaHHI HeaOXomHacIll VJIKy pacceiiBaHara BBIIIPAMEHBBAHHS IIPBI
MaJIISIBAHHI pIajbHBIX YMOY BBITIpAMEHbBAHHS YajlaBeKa.



ABSTRACT

Thesis title: Calculation of the backscattering coefficient from a phantom
during verification of the individual dosimeter DKG-AT2503 — 48 pages, 14 figures,
7 tables, 17 references, 3 appendices.

Keywords: radiation safety, metrology, verification, phantoms, individual
dosimeters, backscattering coefficient.

Objective: to conduct the verification procedure of the DKG-AT2503 individual
dosimeter and calculate the backscattering coefficient from a phantom.

Results and novelty: the study included a full metrological verification of the
individual dosimeter and calculation of the backscattering coefficient from a phantom.
It was established that scattered radiation from the phantom significantly affects the
dosimeter’s readings, especially under low-energy gamma radiation.

The thesis addresses both theoretical and practical aspects of metrological
support for individual dosimeters used in various fields. It includes a classification of
dosimeters, a detailed description of the design, working principles, and technical
characteristics of the DKG-AT2503, including the use of a Geiger-Miiller counter, data
transmission methods, and resistance to external influences.

Verification methodologies were analyzed in accordance with the requirements
of MRB MP.3551-2023. The dosimeter was verified using the UPGD-2M facility at
the research laboratory of the Republican Unitary Enterprise “Belarusian State Institute
of Metrology.” The backscattering coefficient was calculated as a function of the
radiation energy.

It was shown that the influence of scattered radiation is especially significant
under low-energy gamma radiation. The UPGD-2M setup is described as a reliable and
accurate system that reproduces stable irradiation conditions.

Practical significance:

The obtained results can be applied to improve the accuracy of DKG-AT2503
dosimeter verification and justify the necessity of accounting for backscattered
radiation when simulating realistic exposure conditions for personnel.



	Учреждение образования
	А.Д. Сахарова»
	Белорусского государственного университета
	Аннотация к дипломной работе
	РЭФЕРАТ

