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lNpoaHanizoBaHo HasiBHy 6a3y AaHux ypaHoBux poaosuil; MixHapoaHoro
areHTcTBa 3 aTOMHOI eHeprii. YpaHoBi pyav po3risHyTO K AXepeso noTeH-
LiviHOi Hebe3rneku B pa3i HeCaHKLiOHOBAaHOr o 00iry paaioakTMBHUX Matepiasis.
Y3aranbHeHoO ocTaHHI AaHi LWoao PO3rNOBCIOAXEHHS] ypaHOBUX PyA Y CBITi Ta,
30Kkpema, B YkpaiHi. [lpoBeneHo aHanitudHi 4OCHIAXEHHS Vi BUAIIEHO [AeHTU-
ikauiviHi 03HaKn ypaHOoBWX Py.A 3 Ait04nX POAOBULL YKpaiHW.
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CTn Npu HeCaHKUMOHUpoBaHHOM 06pau.|.eva| C paavoak-
TUBHbIMU MaTepuanamm

lpoaHanuauposaHa cyujecTBytowasi 6asa AaHHbIX yPaHOBbIX MEeCTO-
poxaeHwii MexayHapoaHOro areHTcTea o atoMHOM 3Heprun. YpaHoBble
PYyAbl PACCMOTPEHbI Kak UCTOYHUK MOTEHLMAIbHOM 0NacHOCTY NPy HECaHK-
LIMOHMPOBaHHOM O6paLLeHun paanoakTuBHbIX matepuanoB. O6006LyeHb!
rnocnenHne AaHHbIe Mo PacrpoCTPaHEeHWIO yPaHOBbIX PYA B MUPE U, B 4acT-
HocCTH, B pral/lHe. I'IposequHble aHaJimTn4eckue nccrsenqoBaHvsi n Bblge-
JIEHbI UAEHTUPUKALMOHHBIE MPU3HAaKN YPaHOBbIX Py 13 AEHCTBYIOLMNX Me-
CTOPOXAEHWV YKpauHsbl.
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CBITOBOMY PEMTMHTY KpaiH, SIKi BiIITOBiTaJIbHO CTaB-

JIATbCS 10 JiSTbHOCTI, TMOB’SI3aHOI 3 TOBOIXKEHHSIM

i3 AIepHMMU Ta padioaKTUBHUMU MaTepiajaMu, YKpa-

iHa oOiiiMae najeko He OCTaHHI mosuilito. [Iporte

reorpacdiuHe po3TalllyBaHHsI Halllol KpaiHu, ii pO3BU-
HYTHI SIIEPHUI KOMILUIEKC, JOCBIil YUacTi B sIIEPHUX MpOrpamax
kouiHboro CPCP Tolo, MOTeHLiHHO BM3HAYalOTh YKpaiHy
SIK 30HY PU3UKY UIs AisUTbHOCTI OPraHi30BaHUX 3JI0YMHHUX TPYTI,
METOIO SIKMX € 3aBOJIOJIHHSI PaliioaKTUBHUMU MaTepiajiaMu abo
Hajaro/ukeHHs1 ix TpaH3uty [1]. Tomy Ha nmpoTunito wiid 3arposi
MOoYaB PO3BMBATUCS HOBUIM HAMPSIMOK IOCJIKEHHSI B Haylli —
siepHa KPUMiHaJIiCTUKA, TOOTO aHaji3 i30TOMHUX CUTHATYp, Xi-
MIYHUX BJACTUBOCTEN i (PiI3MUHUX XapaKTEPUCTUK SIAEPHOTO abo
IHILIOTO palioaKTUBHOTO MaTepiany, SKM MpPOBOIMTHCS, 1100
YCTAaHOBUTH MOTO MOXOMKEHHS Ta icTopiro. SmepHa KpumiHaiic-
TUYHA €KCIepTU3a BUKOPHUCTOBYETbCS B MPOLECI HALLIOHAIbHUX
a00 MIXKHAapOIHUX CYIOBMUX PO3IJISIIAIB, HANPUKJIIAL Yy PO3CIiLy-
BaHHI KpUMiHAJIBHUX CIIpaB, ITOB’SI3aHMX 3 KOHTpabaHIO0 abo
tepopusmoM [2]. ¥V motomy 2010 poky 3a iHimiaTmBu YKpaiH-
CbKOTO HAayKOBO-TEXHOJIOTIYHOTO LIEHTPY OYyJIO TMPOBEACHO 3a-
CilaHHSI 100 TEPCIIEKTUB PO3BUTKY SIIEPHOI KPUMIHAICTUKI
B Ykpainu (Nuclear Forensics Coordination Meeting).

MOXTUBICT TOCTOBIPHO BCTAHOBMTH, 3BiIKM HaIilIIIOB
saepHUil abo paaiauiiiHo Hebe3reuyHuid MaTepia i e BiH BCTUT
noOyBaTH, JorNoMarae KpaiHaM BU3HAYWTU WUMOBIpHi mporaiu-
HM B IX SIAEPHIN perynolouiil iHgpacTpykrypi. AKio cucrema
peryaoBaHHs (YHKIIIOHYE HaJeXHUM YMHOM, TO Marepiaiu,
o MOTPeOYIOTh OCOOIMBOI yBarM i € MOTEHLIHHO Hebe3neu-
HUMU, 3aBXIM TepedyBaloTh i KOHTPOJEM KOMIIETEHTHUX
OpraHiB i He MOXYTb ONMMHMUTUCSI B PyKax CTOPOHHIX oci0O abo
3JIOYMHIIIB.

ABTOpPHM 1Ii€] CTATTi MOCTABUJIM 32 METY PO3IJISIHYTU YPaHOBI
pyau 3 TOYKM 30py iXHBOI TOTEHIIiTHOI HeOe3nmeKu B pasi He-
CaHKIIIOHOBAHOTO 00iTy paJioaKTUBHUX MaTepialiB, IIPOBIBIIIK:

o @HAJI3 CTAaTUCTUYHOI 0a3m JaHuX MiXHApOIHOIO
areHTcTBa 3 aToMHOi eHeprii (MATATE) uiono iHUMIEHTIB,
MOB’SI3aHUX 3 HE3AKOHHUM 00iroM sIIEpHUX Ta PalioaKTUBHUX
MaTepialliB, a TakoX 0a3y JaHUX yPaHOBMX DPyI K O0’€KTa
imeHTH(IKaLIl SAepHUX Ta palioaKTUBHUX MaTepiallis;

o JOCHIJ’KEHHSI PO3MOBCIOKEHHSI YPAaHOBUX PYA Y CBITi
SIK MOTEHUIMHOro JIKepesia siAepHoi He0e3neKu;

o AHAJITUYHI MOCHIAXEHHs Ta BUIJIEHHS igeHTudikaii-
HMX O3HAK YPaHOBUX PYI 3 Iil0UMX POAOBULL YKpaiHU.

baza nanux MATATE 1iono iHUuaeHTiB, MOB’sI3aHUX 3 HE-
3aKOHHMM O0IiroM sIIEpHUX Ta iHIIMX padioOaKTUBHUX MaTe-
pianiB, — 1e iHdopmaliitHa cuctema, cTBopeHa 1995 poky
ist cripussHHS nepxkaBaM-uwieHaMm MATATE Tta okpeMum Mix-
HaApOJAHMM OpraHizallisiM y MiJABUILEHHI PiBHS (Pi3MvHOI siaep-
HOI HeGe3nekn. [HhopMatis, sika 36MpaeThes Ta aHATI3yEThC,
HaJaCcUIaeThesl 10 nepxkaB-uieHiB MATATE Tta BimmoBimHumx
MIXHApOAHUX OpraHizaliil. Y4yacTh y JaHiii Iporpami € 1o-
oposisibHO0O. Hapasi no uiei iHdopmauiitHoi 6a3u HaaarOTh
cBoi maHi 125 mepxaB, 30KpeMa i YKpaiHa.

AHaJi3yioun MiATBEpKEHi BUMAAKW HECAaHKIiOHOBAHO-
ro o0iry siiepHUX i paaioaKTMBHUX MarepiajiiB, 110 MiCTSIThCS
B 0azi craHoMm Ha 31.12.2013 [3], ix MoxJuBO KiacudikyBaTu
TaK (puc. 1):

He3aKOHHEe 30epiraHHsI Ta PO3MOBCIOIKEHHSI i TOB’sI3aHi
3 UM 1ii — 424;

KpamiXKu abo BTpaté — 664;

iHIII HecaHKIioHOBaHi nomii — 1337;
HEIOCTaTHhO iH(oOpMallii IsT BHU3HAYEHHS  KaTeropii
moxii — 69.

JIns KOHTPOJIIO ypaHOBOI CUPOBMHHU (ypaHOBUX pyn)
K JIXKepena TOTeHLiHOI Hebe3nekW B pasi HecaHKIiOHO-
BAaHOro 00iry pamioaKTMBHMX MaTepiajliB TaKOX MOXe OyTH
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Puc. 1. Cratuctuka inuuaentis (1993—2013 poku) mono:
a — HE3aKOHHOTO 30epiraHHs Ta PO3MOBCIOIKEHHS SIAEPHUX i PaliOaKTUBHUX
MarepiaiiB; 6 — KpaaiXKH Ta BTpaT sIAEPHUX MaTepiaiiB i Axepes ioHi3yiouoro
BUMPOMIHIOBAaHHS; 6 — IHIIMX BUAIB HECAHKLIOHOBAHOIO 0O0Iry sIIEpHUX
MaTepiaJliB Ta pafioaKTUBHUX JIKepe

Puc. 2. CBiToBi 3amacu ypaHy
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Bukopucrana 6asa nmannx MATATE 1iomo po3noBCrOIKeHHS
YPaHOBUX POIOBHII y CBITi [4]. 3a mOmmoMOrow 3arajibHOi, Teo-
JIOTIYHOI Ta TEXHOJIOTiYHOI iHdopMmallii Tpo pi3Hi pomoBHIla
CBITY, sIKa MICTUThCSI B 0a3i MaHUX, MOXHa igeHTUdiKyBaTH
MOXOMXKEeHHs ypaHoBoi pyau. Ilpore B wiii 6a3i gaHux iHgop-
Mallisi Tpo poJOBMIIA ypaHy B YKpaiHi Maiixke BilCyTHS.

AHani3 ypaHOBUX POIOBUII CBITY MiATBEPIXYE: He3Ba-
JKalouM Ha Te, 10 ypaH SIK MPUPOAHUU €JIEMEHT € IIMPOKO
PO3MOBCIOIKEHUM, Oro BUJOOYBAaHHSI MAa€ CEHC JIMIIE B Jesi-
KMX KpaiHax CBITY. YpaHOBI poooBMLIA MICTSTbCS B TipCbKUX
Mopoiax BiKOM BiJi KOHIJIOMEpaTiB CEPEAHBOTO IMPOTEPO30I0
(Adpuka i KaHana) no cyyacHUX KOHIJIOMEPATiB Ha KaJbliU-
TOBOMY IieMeHTi (3aximHa ABctpanis). CBiTOBi 3amacu ypa-
Hy € B ABcrpainii, Kazaxcrani, Kanani, [liBgenniit Adpuii,
Hawmib6ii, bpasuunii, Pocii, CILIA i ¥Y36ekuctani (puc. 2) [3].

Y 2008 poui HaiGiNBIIMMU BUPOOHUKAMM YpaHy Oyiau
Kanama, Kaszaxcran i ABcTpamis, Bumnepemxaiouyu Pocito,
Hawmi6iro i Hirep. 3a wricTb pokiB, cranoM Ha 2013-ii, Jigupye
KazaxcraH, BUpOOMBIIM HAWOIJIbIIY YAaCTKy ypaHY LIAXTHUM
criocoboMm (38 % cBiTOBMX TIOCTaBOK 3 11axT); 3a Kazaxctanom
inyts Kananma (16 %) i Asctpanis (11 %) [5].

Sk BUIHO 3 puc. 3, 6, BAPOOHULITBO ypaHy € OiJbLI-MEHII
CcTabiIbHUM 3 HEBEJIUKOW, TPOTE TMOCTIMHO 3pPOCTalouolo
TeHIeH1lielo, xouya Tparenis Ha AEC «®DykycimMa» HeraTuBHO
BIiMHYAa Ha uei mpouec [5] TloTtouHuit obcsir BUAOOYTKY
ypaHy LIAXTHUM CIOCOOOM 3a10BOJIbHSAE 92 % monuTty BUPOO-
HUIITBA €JIEKTpOoeHeprii (tad. 1).

Tabauysa 1. O6csr BUIOOYTKY ypaHy IIAXTHUM CIIOCOOOM

Pik 2005
Ut |41719
U;0q, T 49199

CaitoBuit
omuT, 65 63 64 68 78 78 85 86 92
%

2006 | 2007 | 2008 | 2009
39444141282 [ 43764 | 50772
46516 | 48683 | 51611 | 59875

2010 | 2011
53671 | 53493
63295 | 63084

2012 | 2013
58394 | 59637
68864 | 70330

Y uinomy nonut Ha ypaH y 2013 poui cyTTeBO 3pic MopiB-
HsHO 3 2005 pokom — Mmaiixe Ha 30 %.

B YkpaiHi mopiuHo BugooyBaeThes 6au3bko 1000 T ypany
(960 T — B 2012 poi, 922 T — B 2013 poui). Hamra kpaixa o6i-
iiMae mepie Miciie B €Bporti 3a MOTEHIIIHHUMU 3amacaMy CH-
poBUHM U1 (DYHKLIOHYBaHHSI OO’€KTIB aTOMHOI €HEpPreTUKHu.
JepxaBHe mianpueMcTBo «CXiIHUI ripHUYO-30arayyBasib-
Huit komOinar» (IAIT «CxinlI'3K»), eaune B YKpaiHi Ta Haii-
Oisibllie B €BpOITi MiAMPUEMCTBO, 110 3abe3rNevye BUI00YTOK

Kazaxcran
12%
Vibexncran
2%

IliBaenna Adpuxa
5%
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YpaHOBi pyau sIK AXepesio MOTeHIIiiTHOT HeGe3MeKH B pa3i HeCAaHKIIIOHOBAHOTO 00iTy palioaKTUBHUX MarepiajiB
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Puc. 3. BupoOGHUIITBO ypaHy Y CBiTi (TOHH)

MPUPOJHOTO YpaHy i BUPOOHUILITBO MOrO OKCUIHOTO KOHIICH-
Tpary B YKpaiHi, B 2014 poiii nependavae 36iabIIeHHS MPOITYCK-
Hoi 3matHocTi [6]. HuHI miaAnpueMCcTBO 3aJ0BOJIBHSIE JIMIIE
40 % motpe6 Ykpainwu, mpote Bxe 10 2020 poky ITT «Cxinl 3K»
CITpOMOXKHMI BUITH Ha piBeHb 100 % 3a6e3nevyenHs [7]. Ha na-
HUI 4Yac ypaH BUIOOYBAa€TbCSl 3 TPboX wIaxXT: CMOJIIHCBKOI,
THrynbcHKOi Ta HOBOKOCTSHTHHIBCHKOI. CMOIHCHKA IIaxTa
po3pobiisic BaTyTiHChKe ponoBuine, [HTyIbCEKa — MidypiHChKe
ta UeHntpanbHe, HOBOKOCTSIHTMHIBCbKA — POJOBHUILE 3 OJHO-
iiMmeHHoI0 Ha3Bolo. Ha HOBOKOHCTSIHTUMHIBCHKIN 1IAXTi 3 JUI-
Hs 2011 poky po3nodaro AOCIIiTHO-TIPOMUCIIOBE BUIOOYBaHHS
ypaHy. 3amacu ypaHOBUX PyI Ha Ll 1IaxTi MOXYTb 3abe3re-
YUTH MPOCKTHUI BUIOOYTOK Ha Iepion, Oiibminit 3a 40 pokib.
3aBeplInTH OyiBHUILITBO IAXTHOTO KOMILJIEKCY Ta BBECTH MOTO
B TIPOMUCJIOBY eKcCITyartallito mianyetbest 2019 poky [8].

OpHuM i3 3aBOaHb AOCHIAXEHb OyJ10 BU3HAUYEHHS il€H-
TU(DIKAiHHUX O3HAK YPAaHOBUX pYyA 3 MAilOYMX DPOMOBUIIL
Ykpainu. 3pasku ypaHOBUX pyld TpudYi BimOupanucs 06e3rno-
cepeaHbo 3 TpboX pojoBull: LleHTpanbHoro, BaryriHChbKOTO
Ta MiuypiHcbkoro. 11lo0 ycTaHOBUTM XapaKTepHi O3HaKU ypa-
HOBUX Py LIUX POAOBUII TSI 3aBIaHb SIACPHOT KPUMIHATICTUKH,
BUJIJIEHO PYAHI MOHOMpAKILii, MiArOTOBIEHO ULTiOU, aHIILIi-
¢u, nomipoBaHi mTYy(pH, KPYHi MJIACTUHU, a IJII CUIIKAaTHOTO
Ta CIEKTPaJIbHOrO aHali3iB — IPOTOJOYKM pyd. BimidpaHi mpo-
Ou TpoaHajizoBaHO B LieHTpabHill 1adopatopii A1 «Cxinl'3K»
(tabn. 2 [9]).
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Tabauysa 2. CepeaHiit BMIiCT IeSIKMX palioaKTUBHUX
eneMeHTiB x1077, Ki/Kr, B ypaHOBUX pynaX pOIOBMILL,
3 AKMX Oy BimiOpaHi penmpe3eHTaTuBHI 3pa3Ku
(3a nanumu jabopatopii JIT «CxinI'3K»)

Ponosue 226Ra 230Th 210pp 210pg U
LlenTpanbHe 2,94 1,85 3,17 2,13 5,78
MiuypiHcbKe 3,88 3,04 4,37 3,62 81,56
BatyTiHcbKe 10,47 8,72 11,04 9,38 225,00

Cepen Tpbox ponosuill — LleHTpanbHOro, MiuypiHCBHKOIO
i BaryTiHCBKOrO — py/au OCTAHHBOT'O BUPIZHSIOTHCS Pi3KO Mif-
BuiieHuM BMictoM Ra, Th, Pb, Po i U, a LlentpanbHoro —
HallMeHI1IUM. Taki CyTTeBI BIAMIHHOCTI XiMiYHOTrO CKJIany py.
LMX POAOBHUIL € IX BaXJMUBOWO ileHTUIKaLillHOWO (XapakTe-
PUCTUYHOIO) O3HAKOIO.

CepenHiii BMicT ypaHy y Bamymincbkomy pOIOBUILI —
0,13 %. IMoka3HUKOM ypaHOBUX pyd BaryTiHchbKOro pomosuiia
MOXHa BBaxaTu HasBHiCTh Heomumy (Nd). OcobauBo Heo-
MM HaKoONWuyeTbcs B HeHankesiTi (0,12—0,8 %) i 6panepuTi
(0,58 %).

CepenHiit BMicT ypaHy B pynax Miuypinceko2o pogoBulia —
0,08 %. Bwmict Topito — 0,0056 %, TOGTO YpaHOBIi pyau € Maiixe
6e3TopieBUMU. LIMpKOHiil MOXHA BBaxKaTu OJHUM 3 FOJIOBHUX
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TUNIOMOP(HUX €JIEMEHTIB ypaHOBUX pyd. HaiOinbin BUCOKMIA
BMicT y pynax — uepito (107,9-104 %) i neonumy (59,1104 %).
OnHak 3aBOsIKM OiIbII BUCOKOMY BMICTy IIMX €JIEMEHTIB
B ypaHOBMX MiHepaysax — OpaHepuTi (0,69 % uepito, 0,47 %
HeonuMy) i ypaHoBomy deporceBnoopykirti (0,41 % i 0,21 %
BiINMOBiTHO) — BOHU MOXYTb OyTH imeHTUdikaliiHUMU O3HA-
KaMu B MPOAYKTaxX MepepoOKU YpaHOBUX pYI.

CepenHiii BMicT ypany B [[enmpansiomy pomosuiii — 0,1 %.
Bumict Topito Hesnaunwuii (0,002 %). B pymax 11boro pomoBu-
1ja BCTAHOBJIEHO HABHICTb TUTAHOCHUJIIKATY ypaHy, B SIKOMY
mictutbea 8—15 % SiO,. s pyn xapakTepHi OKCHJ THUTa-
Hy TiO, (BMmicT yaBiui Ginblinii, HiX Ha MidyypiHCbKOMY pO-
HOBUIII) i OoKcua UMpKOHYy ZrO, (rex maiixe BaBivi). Bmicr
HEOIMMY B PYIi MEPEBUIIYE OT0 BMICT y pydi MiuypiHCHKOTO
ponoBuia [10, 11].

BucHoBkm

1. [IpoaHanizoBaHO CTaTUCTMKY iHUMACHTIB, MOB’SI3aHUX
i3 HE3aKOHHMM OOIiromM SIIEpHUX Ta IHIIMX PadioaKTUBHUX
MatepialiB 3a nepiox 3 1993 mo 2013 poku. MakcumanabHa
KiJIBKIiCTh 1HIMAEHTIB, IOB’SI3aHUX i3 HECAHKILIIOHOBAHUM
30epiraHHsIM, PO3MOBCIOMKEHHSAM, a TaKOX KpadiXKow abo
BTPATOIO SIIEPHUX MaTepialiB 3a OCTaHHI POKH, (hiKcyBasach
y 2006—2007 poxkax. ITicist TOro KilbKiCTh TaKMX BHUITAIKiB
MOCTiHHO 3MEHIIYETHCS.

2. baza manux MATATE, B sKiif MicTUTBbCS 3arajibHa, Ireo-
JIOTiYHA Ta TEXHOJIOTiYHA iHdOpMAallis II0I0 YPaHOBUX POIO-
BUIII CBITY, MOX€ OyTHM TaKOX BMKOpPMCTAaHa 3 METOIO illEHTU-
¢ixatiii ypaHOBOI pyau IJIsl 3aBIaHb SIIEPHOI KPUMiHATiCTUKN.
PosrisiHyTOo ypaHOBI pyau HilOuMX POIOBHUIL 3 TOYKU 30pY
IXHBOTO TOTEHIIITHOTO BKJIIOUEHHS 10 3a3HauyeHol 0a3u na-
Hux. CaMm o co0i ypaH 3 YKpaiHChKUX POIOBUII cJIab0 paiio-
aKTUBHUI, IPOTe BUAOOYTA pyda € MOTEHUINHO HeOe3MeuHOIO,
0COOJIMBO SIKIIO 116 BUCOKOSIKiCHA pyJa.

3. MiHepaJlbHUil CcKJIa[, JiOKaji3alisi Ta PO3MOAIT pyad-
HOI MiHepasi3alii, a TakoX XiMIYHUU CKJaa pyA POIOBUILL,
1O EKCIJIyaTylOTbCs, MOXYTh BMKOPUCTOBYBATHCSl SIK ileH-
TudikauiiiHi 03HaKW ISl 3aBIaHb SIIEPHOI KPUMIiHATICTUKU.
Po3risiHyTi CyTTEBI BiAMIHHOCTI XiMIYHOTO CKJIaay Pyl LUX
POMOBUIIl MOXYTh CJIYTYBaTH OIHIEI0 3 BaXXKJIMBUX ieHTU(IKa-
HiAHUX (XapaKTEPUCTUUYHUX) O3HAK.
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