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BEIyLIeH opraHusaruu Ha auccepranuio JXXykosa ['puropus Bacuasesnua
«MeTtponoruyeckoe obecredeHne U3MEPEHHI aKTHBHOCTH TaMMa-H3/TyYaoIHX
PaMOHYKIIHI0BY, IIPE/ICTABIICHHON Ha COUCKaHUe yYEHOM CTENeHN KaHauaaTa

TEXHMYIECKUX HayK 0 cneruanbHocTH 2.2.10. — MeTposiorust 1 METpOoIOrHueckoe
o0ecrieyeHue

Ha ocHoBanum ananusza MOCTYIMUBIINUX Ha OT3BIB JUCCEpPTALUU H aB'rope(bepaTa
AUCCepTalin )KYKOBa I'B. cnenanb CJICOYIOIIHE 3aKIIFOUCHHS U BEIBOJIEI.

AKTYaJIbHOCTD /JIsl HAYKH U NPAKTHKH

Juccepranonnas pa6ora XykoBa [.B. mnocssmeHa o0ecneyeHHIO eIMHCTBA
u3MepeHnii B 00/acTi W3MEpeHMH aKTUBHOCTH TaMMa-U3JIyYaionuX pagvoHyKIHIOB.
Heo0xomnMoCTh B MOBBIIEHHH TOYHOCTH M3MEPEHUH aKTUBHOCTU PAaJHOHYKINIOB HE
BBI3BIBACT COMHEHMH. OmpeaeneHne akTUBHOCTU IaMMa-M3IydalolliX pagioHyKIUI0B
OCYIIECTBIIAT C IOMOLIBIO TraMma-criekrpomeTpoB. B TocymapcreBennom peectpe
CPE/CTB M3MEPEHHH 3aperucTpupoBaHo okojido 200 THIOB ramma-crieKTpOMETPOB,
KOTOpbIE MPUMEHSIOTCS B aTOMHOM NMPOMBIILIEHHOCTH, B MEULIUHE TIPU JIUArHOCTUKE U
JEYCHNM OHKOJIOTMYECKUX 3a00jeBaHuil ¢ IOMOIIBIO paarodapMIIpenaparos, s
MOHHUTOPUHIA pPaJMallMOHHONW OOCTAHOBKM M KOHTPONS TIHIIEBEIX IPOIYKTOB,

MOCTYMAOUIMX B TOM YHCJIE U C TEPPUTOPHA, 3ALD; YISHCHHBIX B PE3YJIbTATE [aBapui Ha
HeproObuisckoit ADC. N

07 ANP 2025

e . SO F

rOCT P MCO 9001, ISO/IEC 17025 YWYWWVNIIFTRIL.RU




[Tonyyennsie JKykoBeiv I.B. pesynbTarsl [AuMCCEpTALMOHHOTO —HCC/IEIOBAHUS
MO3BOJMAM ~ YMCHBUIMTH  OTHOCHTEIBHYIO  PAaCIIMPEHHYIO  HEONpPEeACIEHHOCTD
BOCIIPOM3BE/ICHUS W MEpeladyd  CAMHMIBI  aKTUBHOCTH  raMMa-M3jTydarolux
PaMOHYKIUIOB IS TOYEYHBIX PAJMOHYKIM/IHBIX HCTOUHUKOB (DOTOHHOTO U3JIyYeHHs OT
I'DT 6-2016 cpenctBam u3MepeHuMii (ramMMa-CHEKTPOMETPaM U PaidOMETPaM), YTO
MOBBICWJIO TOYHOCTh TaMMa-CIIEKTPOMETPUYECKUX U3MepeHuid. BHeapeHue momydeHHbIX
B XO[C AWCCEPTAllMOHHOM paboThl Pe3yJbTaTOB MO3BOJIMIO OOECNEUnTh MOTPEOHOCTH
METPOJIOTUYECKUX  IIEHTPOB, KaJlMOPOBOUHBIX, I[IOBEPOYHBIX W  HCIBITATEHHBIX
naboparopuii BO BTOPUYHBIX JTAllOHAX — PAAMOHYKIMAHBIX HCTOYHMKAX (OTOHHOIO
u3nydeHusi. PesynawsraTtel uccienoBaHuii, mnonyueHHsie JKykoBeiM I'B., cosnaror
MOTEHIMAI [UIS Pa3BUTH METOAMYECKON 0a3bl B 001acTu U3MEpPEeHM aKTUBHOCTH raMma-
H3JTYYaroluX pajguoHyKIU/I0B.

Ounenka cTPYKTYPbI H cOTepKaHUS padoThI

JluccepranmonHas padoTa COCTOUT M3 MATU IVIaB, BBEICHUS, 3aKIIOUEHMs, CITMCKA
COKpallleHWH,  NPWIOKEHUM W  COMCKAa  JIMTeparypbl,  BKIo4amomero 92
Oubmuorpapuueckue cepuikn. OOmumit 00BEM pabotsl cocraBaser 131 crpaHuiy
MalllMHOIUCHOTO TeKCTa, BKMoYas 49 pucynkoB, 43 tabmuusl. IlpencrasieHHsle
Marepuaibl B TOJIHOM Mepe XapaKTepHu3yIOT Ppe3ylbTaThl HUccleqoBaHus. Ilopsaok
W3JI0KEHUsI MaTepualia JIOTMYEH M II0C/Ie[IoBaTeNIeH, NpHMEHsIeMas TEPMUHOJIOTHS, B
OCHOBHOM, COOTBETCTBYET OOMIENPUHATON. OOBEM HUCHOIB30BAHHBIX JIUTEPATYPHBIX
HCTOYHUKOB 00€CIeunBaeT HeOOX0AMMYIO NTyOUHY aHaIM3a paccMaTpUBAEMOl HayuHO
npobnemel. [Ipu  WCHONB30BaHMM PE3YABTAaTOB pabOT APYTHMX aBTOPOB B  TEKCTE
JMCCepTalMy MPUBEIEHEl COOTBETCTBYIOUIME CCBUIKM M LUTUPOBaHUS. ABTOpedepar
JMCCEPTallui  COOTBETCTBYET CONEPIKAHMIO MCCIENOBAHMA, €ro0 TEOPETHYECKOH U
SKCIIEPUMEHTAIBHOM COCTABIIAIONIEH 110 OCHOBHBIM HAYUHBIM IOJIOKEHHUSIM.

CreneHb 000CHOBAHHOCTH H JO0CTOBEPHOCTH HAYYHBIX Pe3yJibTATOB

OGOCHOBAHHOCTh HAYYHBIX IIOJIOKEHMH M BBIBOJOB, a TaKKe JIOCTOBEPHOCTH
pe3yJabTaTOB  UCCIIECNOBaHUA, IIOATBEPIKAAIOTCS ~ KOPPEKTHOH  MHCTPYMEHTAIBHOM
peanusanuein mMeroga 4my-cuéra mpu paspaboTKe U ONpEeNeIeHUH METPOJOTHYECKUX
XapaKTEepUCTUK BTOPUYHBIX 3TAIOHOB — TOYEYHBIX PAJUOHYKIUIHBIX MCTOYHHKOB
(OTOHHOIO WM3Iy4YeHWs, a TaKKe IOATBEPXKICHUEM CTEMEeHH JKBHMBAJIEHTHOCTH
['ocynapcTBeHHOro 1nepsuyHoro oatanoHa [T 6-2016 »stamoHaM HalMOHAIBHBIX
METPOJIOTMYECKMX HHCTUTYTOB JPYrUX TOCYIapCTB B paMKaX MeEXJIyHapOIHbIX
KIFOUEBBIX CIIMYEHUH, MyONMKaLMsAMH PE3yNbTaTOB H3MEPEHH B BEAYIIUX HAyUHBIX

pELEH3MPYEMbIX H3JaHMAX W WX amnpobaly Ha MEKAYHAPOMAHBIX  HAYYHBIX
KOH(EpEeHIIUsX.

HoBu3HAa OCHOBHBIX HAY4YHBbIX PpPe3yJ/IbTATOB H HX 3HAYHMOCTL I HAYKH H
MpoM3BOACTBA

ABTOpOM IOJIYYEHBI CIICAYIOMIUE OCHOBHBIC PC3YIILTATHI:

—pa3p360TaHbI NPpUHIHWIIBI COBEPHICHCTBOBAHWA BOCIIPOM3BEICHUSA U IICpeoauyH
COUHULIBI AaKTHBHOCTH TaMMa-H3JIyHarolluX paIHOHYKIHIOB 3a CYET COBMECTHOIO
MNPUMCHCHHA TOUCYHBIX PAaJUOHYKIHIHBIX MCTOYHHMKOB (bOTOHHOl"O HU3JIYUCHHA, MCTO/1a
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4my-cy€Ta W MerTona uucieHHOro Mmopaenuposanus Monrte-Kapno, a taxke yuéra
MEPTBOTO BpeMeHM 3a Cu€T Hu(poBoi 00pabOTKM CUrHAJA, MO3BOMAIOIIETO YBEIUYUTH
JManasoH BOCIIPOU3BEICHUS €IMHHUIIBI AKTUBHOCTH raMmma-u3Jyyaromx
PaMOHYKIU/IOB;

- paspaborana (U3MKO-MaTeMaTHyecKkass MOJETb, peanusyollas pa3paboTaHHBIE
MIPUHLMIIEI COBEPIIEHCTBOBAHUSI BOCIIPOU3BEICHHS U TEpeaayy €JAMHUIBI aKTUBHOCTH
raMMa-u3JIyqalomux pajuoOHyKIMI0B [UIl TOYEYHBIX PAJAUOHYK/IHIHBIX MCTOYHHUKOB
(OTOHHOTO U3TyYEHHUs;

- pa3paboTaHbl NPUHIMIILL I0KAa3aTelIbCTBA DKBUBAJEHTHOCTH BOCIIPOU3BEIEHNS
aKTMBHOCTH  IaMMa-H3JIy4alolluX  PAJUOHYKIHIOB  Pa3jiMYHBIMH  METOJaMHU,
peamusyembivu B I'OT 6-2016, mocpecTBOM CIIMUEHUS YCTAHOBOK C MOATBEPKAEHHBIMHU
B MEKIYHAPOIHBIX KIIIOYEBBIX CIMUEHUSIX U3MEPUTETBHBIMU BO3MOKHOCTAMH.

Hayunbie pesyiasrarsl ¥ BeIBOJIBI, COOPMYIUPOBAHHBIE B AUCCEPTALMOHHON padore,
BHezpeHsl B aesTensHocTs OI'YIT «k BHUUM um. JI.U. Menneneesay.

PexoMeH1aliu 110 HCNIO/IB30BAHHIO Pe3yJIbTATOB H BBIBOJAOB AHCCEPTANHOHHOIO
HCCJIeI0BAHUSA

[TosmyueHHbIE pe3yabTaThl U BBIBO/BI MOTYT OBITH PEKOMEH/OBAHBI K BHEAPEHUIO U
UCTIONB30BAHUIO B METPOJIOTHYECKUX MHCTUTYTAX, PETMOHAIBHBIX LEHTPAaX METPOJIOIHH
U CTaH/JapTH3alliy, a TaKkkKe OpraHu3alugx U 1a00paTopusx, 3aHUMAIOLIUXCS TTOBEPKOMA
pabouMx 3TaJOHOB 1-ro U 2-rO paspsjia — TOYCUHBIX PaJMOHYKIUIHBIX HWCTOYHHUKOB
(hOTOHHOTO M3TydYEHHUS, TTOBEPKOH M KaJIuOPOBKOW ramMMa-ClieKTpOMETPOB, pa3paboTKoit
HOBBIX METOIUK M3MEPEHUI aKTUBHOCTH FaMMa-U3JIyJaroIluX paIioHyKIH/IO0B.

CooTBeTcTBHE CONEPKAHUS JHCCEPTALUH MACTOPTY CNEUHUATLHOCTH

[Io mocTaBIeHHBIM HIEAM, 33]1a4aM U COAEPIKAHUIO MCCIIeJOBAHUM UCCEPTALIOHHAS
pabora JKykoa I'B. cooTBeTcTBYeT macmopty Hay4HO# crienuansHoctd 2.2.10
«Metponors W MeTpolorudyeckoe — obecredeHWe» [0  HampaBieHHaM 5
«CoBepLICHCTBOBAHNE CHCTEMbI 00€CTIEUEHHs €ANHCTBA U3MEPCHHUN U METPOJIOTMUECKOH
MH(PACTPYKTYphl CTpaHbl» U 7 «PaspaboTka M BHEAPEHHE HOBBIX TOCYIaPCTBEHHBIX
JTAJIOHOB CIWHUIl M3MEPCHWM BEIWYHH, I[IO3BOJSIONIMX CYLIECTBEHHO IIOBBICHTH
€IMHCTBO ¥ TOYHOCTD U3MEPEHUITY.

ITonHoTa 0NMy0/IMKOBAHHBIX Pe3yJILTATOB padoT

Marepuaibl JIMCCEPTALIMOHHOTO HCCIEAOBaHUS OIyOMMKOBAaHEI B 6 II€YaTHBIX
paborax, B TOM uucje, 5 cTaredl OmyOiMKOBaHBI B BEYLIMX HAYYHBIX JKypHajax,
pexomeHaoBanHbiX BAK, u3 Hux 1 6e3 coaBropos.

JIngHoe yqacTHe aBTOPA B NMOJYYeHHUHU Pe3y/IbTATOB JHCCEPTALHH

ABTOPOM  CaMOCTOSITENILHO IPOBEJEH aHAIM3 COCTOSHHS METPOJOrMYECKOTO
obecrieyeHns W3MEPEHUH aKTUBHOCTH raMMa-U3/Iy4alouX paarioHyKIKI0B B TOYEUHOMN
I€OMETPUH CIIEKTPOMETPUYECKUM METOIOM, B TOM YHCIIE:

IPOBEJEH aHAIN3 HEONPENENEHHOCT U3MEPEHUM aKTMBHOCTH raMMa-W3Ilydaronmx
pPaMOHYKIWI0OB M CX€Mbl IEpead €AUHMLBI AaKTUBHOCTH TIaMMa-H3Iy4aroliux



PaZIMOHYK/IH/IOB OT rOCYapCTBEHHOIO MepBUYHOro sTanona I'DT 6-2016 paauomerpam
(raMMma-CreKTpoMeTpam);

BBITIOJIHEH 0030p COCTOSHMSI JTAJOHHON 6a3sl eIWHUIEI aKTUBHOCTU TraMMa-
U3TyHalONMX PaJMOHYKIUI0B M IPOBEACH AaHAJINU3 METPOJIOTHUECKUX XapaKTEPUCTHK
CYILIECTBYIOLIMX ITAJOHOB, a TaKKe KaJIUOPOBOUHBIX M M3MEPUTEIIBHBEIX BO3MOKHOCTEMN
OI'VII «BHHUUM wum. J.W. MenzgeneeBay» u  3apyOeKHBIX  HAIMOHAJBHBIX
METPOJIOTMYECKUX HMHCTUTYTOB B 00/1aCTH M3MEPEHMI aKTHMBHOCTH DPaJMOHYKIUIOB B
TOYEYHBIX UCTOUHUKAX (POTOHHOTO U3JIyUEHHUS;

IPOBENEHO  HayyHoe  OOOCHOBaHME  NPUMEHMMOCTH  MeTtoja  4my-cuéra,
peanu3oBaHHOro Ha ycraHoBke YDA-7 B cocraBe I'DT 6-2016, mis BocmpousBeeHUs
aKTUBHOCTH DaJMOHYKIMIOB B TOYEYHBIX MCTOYHMKAX (OTOHHOTO W3IYYeHHs U
BBITIOJHEHO €0 COBEPLICHCTBOBAHHE, II03BOIMBLICTO YMEHBIUUTH HEOMPEACIEHHOCTh
W3MEPEHNH aKTUBHOCTY PaAMOHYKIUAOB U YBEJIMUUTh BEPXHUH JMana30oH H3MEPEHHil;

pa3padoTaHBl  OCHOBHBIE  IIOJIOKEHHMS ~ METOAMKH  M3MEPEHHMH  aKTUBHOCTU
PaZMOHYKIIMI0B METOAOM 4my-cuéra;

paspaboranbl CY€THbIE O00pasibl U JIMYHO IIPOBEICHBI OKCIEPUMCHTAIbHBIE
UCCIIE/IOBaHKsl C COCTaBICHHEM OIOIPKETa HEONPENSIEHHOCTH M3MEPEHUM aKTHMBHOCTH
PaMOHYKIIMJIOB, OLEHMBAHUEM OTHOCUTENbHOr0 cymmapHoro CKO u moBepUTEIBbHBIX
IPaHULl OTHOCUTEIBHOMN MOTPEIIHOCTH;

paspaboTaHa METOAMKA M3MEPEHHH AaKTUBHOCTH paAJAMOHYKIHIOB B TOUEYHBIX
PaMOHYK/IMIHBIX UCTOYHUKAX (POTOHHOTO MU3IIYyUCHUSI METOIOM 47y-cuéTa;

pa3paboTaHbl ¥ peaju30BaHbl IPUHLMIBI JI0KA3aTelbCTBA SKBUBAJIEHTHOCTH
BOCIIPOU3BEICHNUSI AKTMBHOCTH TaMMa-U3JIydaloluX pPaJuOHYKIMI0B MeTogamMu 4my-
cuéra, 4mB-y-coBmajeHuit, 4mo-y-copmameHuit, 4nP-cuéra, KX-y-coBnameHwuii,
peammzyemsiMu B ['DT 6-2016, mocpeacTBOM CIMUYSHHS YCTAHOBOK C TIOATBEPIKIEHHBIMH
B MEXK/IYHAPOIHBIX KIIOUEBBIX CIUYEHUAX U3MEPUTETLHBIMU BO3MOKHOCTIMU;

IIPOBECH BBIOOP PagUOHYKIHIOB Ul CO3MAHUS BTOPHYHOIO 3TAIOHA - TOYCUHBIX
PaIMOHYKJIMIHBIX HCTOYHUKOB (POTOHHOTO U3JTY4YECHHUS;

IIPOBEJCHBl WCOBITAHUA U  OIpPEACICHB METPOJOTMYECKHE XapaKTEePUCTHKH
BTOPUYHOTO  3TajOHA  EAWHUIBI  AKTUBHOCTH  PAJAMOHYKIHIOB —  TOYEYHBIX
PaJlMOHYK/IMJHBIX ~ MCTOYHHMKOB  (QOTOHHOro  wu3iydenuss tuma  OCI'U-PT
(perucrpanmonsblii HoMep B DenepanbHOM UHOOPMAUOHHOM (OHJIE 1O 00ECTICUECHUIO
enuHcTBa usMepenuit 74005-19).

[IpencraBieHHble B paboTe UCCIENOBAHUS JIOCTOBEPHBI, BHIBOIBI U PEKOMEHIAIIUH
000CHOBaHHEI.

OO6uue 3aMe4aHus U PeKOMEHAALHH

Ilpencrasisercs  1eecooOpasHbBIM B LEJIM  JUCCEPTAl[MOHHOM  paboThl
JIOTIOJIHUTEIBHO yKa3aTh paclIMpeHUe BEPXHEN IpaHuUIlBl Tuana3oHa U3MepeHuit, Tak KaK
110 pe3yasTaraM padoThl JaHHAS LEIb JOCTUTHYTA.

ITpu paccMOTpeHMM M aHallu3e OCHOBHBIX IIAPaMETPOB raMMa-CIIEKTPOMETPOB He
YIIOMHHAETCsl TaKas Ba)KHas XapaKTepPUCTHUKA KaK MHTerpajbHas HeIMHEWHOCTh raMma-
CIIEKTPOMETPOB.



Taxxe He pacCMOTpeH ellle OJMH KJIACC raMMa-JAeTeKTOpOB, B KOTOPOM B KadecTBe
pabo4ero BelIECTBA UCTIONL3YETCA CKAThil KCeHOH. C TOYKM 3pEeHHs SHEPIeTHUECKOrO
paspelIeHus OH 3aHUMAET MPOMEKYTOUHOE TOJIOKEHUE MEKIY TIONYTIPOBOJHUKOBBIMH U
CUMHTHULILIMOHHBIMH JAETEKTOpaMu u oOecreunBaeT paspeuieHue nopsxa (13-16) xaB.

3akao4yeHue

Jluccepranmonnas pabora JXykosa I'puropust Bacunbesmua «MeTponoraueckoe
obecrieueHHE  W3MEPEHMI  AKTUBHOCTH  raMMa-M3Iy4yarolluX  pajudOHYKIHIOBY,
NPE/CTaBICHHAS Ha COMCKaHWE Y4YE€HOH CTENeHM KaHAWIAaTa TeXHHYECKUX HayK II0
cnenuanbHocT 2.2.10 «MeTposiorusi U MeTpolIorHueckoe o0ecredeHuey, SBisercs
3aBepLIEHHON pabOTOM, ymoBAETBOpAET TpeOGoBaHUAM «lloNOKeHUst O NPUCYKIACHUN
YUYCHBIX cTeneHen», yTBepkaEHHoro Ilocranosinenuwem IlpaBurenscrea P® ot
24 centsa0ps 2013 . Ne 842, a e€ aBTOop NOCTOMH NPUCYXKICHUS €My YYEHOH CTereHu
KaHJMJaTa TEXHUYECKUX HAYK.

Huccepranmonnas pabora JKykosa I'puropust BacuibeBuua u or3eiB Beymieit
opraHuszaluu O0O0CyXIeHbl Ha 3acegaHud cekimu Ned Vuyenoro coera OI'VII
«BHUNOTPW» npu HUO-4 (nmpotokos Ne 4 ot 24 mapra 2025 r.).

OT3BIB COCTABUIL:

3amecturenb HauanbHuKa HMO-4 no Hayunoii padore,
OI'VII «BHUNDO TP,

KaHIUIAT TEXHUYECKUX HAYK 10 crienuansaocTy 2.2.10
— METPOIIOTHS ¥ METPOJIOTHYECKOe 00ecTIeueH e
koi@vniiftri.ru / R s Kogajienko
Ouner MBanoBu4

[Toanuces Kosanernko O.M. ynocTosepsito:
Hauansuuk otzena kaapoB ®I'VIT «k BHUHUDOTPU» ~ 0.A. Jlo6oBa

dejiepabHOE TOCYAAPCTBEHHOE YHUTAPHOE MPEANPUSLTH
MCCIIE/I0BATEBCKHH HHCTUTYT PU3NKO-TEXHUYECKUX U PajIu(
(OI'VII «-BHUNOTPU»)
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Caenenus o Beayuei opranu3anuu
10 aucceprauuonHon padore XKykosa ['puropus Bacunsesuua
«Mertposoruieckoe obecreueHre H3MEPEHHI aKTHBHOCTH TaMMa-H3IyYaroIiX
PanruoOHyKIIMIO0BY, IPEICTABICHHO! B IUCcCepTalMOHHbIH coBeT 32.1.001.01 npu
OI'VIT «BHUMM um. JI.W. MenzerneeBa» Ha COUCKaHHE YUESHO CTETIEHH
KaH/uaTa TeXHUYECKUX HayK Mo crennanbHocTy 2.2.10 — MeTposorus u
METpPOJIOTUYECKOe ObecreveHne (TeXHUIEeCKHE HayKH)

[lonHOe HauMeHOBaHUE DenepanbHoe  TrOCyIapCTBEHHOE  yHUTapHOE

OpraHu3alliu: peanpusTie «Bcepoccuiickuit Hay4YHO-
UCCIIeIOBATEILCKUM UHCTUTYT ¢buzuko-
TEeXHUYECKUX u pPaluOTEXHUYECKHUX
U3MEPEHUIN»

CoxkpaleHHOEe HaUMEHOBaHKE

OpraHu3allyiu: OI'VI1 « BHUMDTPU»

MecTo HaxX0XKIEHHUS: Mockosckass ~ obmacts,  r. ColHEYHOropck,

pabounii mocenok MeHzeneeBo, NPOM30OHA
OI'VII BHUNOTPU, xopmyc 11

[TouToBEIN anpec: 141570, MockoBckas 0071acTh,
r. ConneuHoropck, /o Menpeneeso

Tenedon: +7 (495) 526 6363

dDaxc: +7 (495) 660 0092

AJnipec 31eKTPOHHOU MOYTHI: office@vniiftri.ru

Anpec oduimanbHoro caiita

OpraHu3alNu: https://www.vniiftri.ru/

Crniucok ocHOBHBIX NyGJauKanuii paGOTHHKOB Bedyllel OpraHu3anuu 1mo
TeMe JHCCEePTAIHH:

1. T.P.Berlyand, N.G. Tonkikh, Ensuring traceability of measurements of the
activity of photonic, alpha-, beta-emitting radionuclides by spectrometric and
radiometric methods, Journal of Physics: Conference Series, 2192 (2022) 012024.
DOI: 10.1088/1742-6596/2192/1/012024

2. V.G. D'yachkova, M.D. Kraynova, The capabilities of FSUE "VNIIFTRI" for
the manufacture of measures of radionuclide activity with various geometries and
matrix materials to ensure traceability of measurements of radionuclide activity
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(alpha-, beta-, gamma-radiation), Journal of Physics: Conference Series, 2192
(2022) 012025. DOI: 10.1088/1742-6596/2192/1/012025

3. S. G. Biryukov, O. 1. Kovalenko, and A. A. Orlov, State Standards. GET 39-
2021 State Primary Standard of Units of Volumetric Activity of Radioactive
Aerosols, Radon, Thoron, and Radon Flux Density, Measurement Techniques,
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