AP19678770 «PagunodkoJjioruyeckue aceKThbl paA0AKTHUBHOCTH YJHEPreTHYECKUX yrJiei
1 30JI0IIJIAKOBBIX 0TX0/I0B B KOHTEKCTE UX BJIMSIHUS HA OKPY:KAKILYI0 cpeny» - H.p. [Tak FO.H.

Axmyanvrnocmyp

AKTyanbHOCTb PpE3yJIbTaTOB CBS3BIBAETCSI C H3YYEHHUEM paJMO3KOJIOIMYECKHX AacleKTOB
IIPUPOJHON PAIMOAKTUBHOCTH YHEPIETHUUYECKUX YIVIEM M 30JIOIUIAKOBBIX OTXOJOB B KOHTEKCTE MX
HEraTUBHOI'O BIMSAHUS HA OKPY’KAIOLIYIO Cpeay.

Pal[I/IaLII/IOHHaSI OINIACHOCTb, CBA3aHHAad C CCTCCTBCHHBIMU PAJJHOAKTHUBHBIMU 3JICMCHTAMU,
colepXallUMHUCI B YINIAX — OJHA W3 BaXHbIX NpPoOJEM YrojJbHOM 3HEPreTHKH, KOTOopas
HenoouneHuBaercss B Kasaxcrane. Jlng cHIDKeHus OOJIydyeHHs TIEpCOHANa U HACEJICHUSA
IPOXKUBAIOLIET0 B palioHaxX pacnojoxeHus yroiabHbIX TOC HEoOXOAMM CHCTEMHBIH MOHMTOPUHT
paguoskonoruueckor 6e3onmacHoctd. CyIIECTBYIONIME HOPMBI PAAMALMOHHOW O€30IMacHOCTH
OTPaHUYEHBbl COAEP)KAHUEM PAAMOHYKIUIOB TOJIBKO B 30JIOIUIAKOBBIX OTXOJaX IpH HX
HCIIOJIb30BAHHUU B CTPOUTCIIbHBIX LICIIAX.

ILlenv npoexma

Lenpro mpoekTa sBIsSETCS OlEHKA BIUSHUS UCIIOJIH30BAHMS B TOIJIMBHON YHEPTEeTUKE YTJIEH,
COJIEpKalllNX €CTECTBEHHBIC PAaJMOAKTUBHBIE OJIIEMEHThl HAa PaJUOIKOJIOTUYECKYIO CHUTYAIIHIO
OKPYXaIoIIEH CpeabL.

Hocmuznymute pesyiomamol

B Omwkaiimue gecaTuiieTys 101 yris B IPOU3BOACTBE IEKTPOIHEPIUU OYyIET elle BECOMOM.
D10 000CTpsieT DJKOJOTMYECKHE NPOoOJEMbl 3a CUET pPAJMALUMOHHOIO 3arpsi3HEHUS CpPEe.bl
pPaMOHYKINaMH, KOHLIEHTPUPYIOIIUMUCS B 30JI0IIJIAKOBBIX OTXO0JaxX M JIeTy4el 301€ .

EcrectBenHas paanoakTuBHOCTH yriiel Kasaxcrana usyuena ciabo. B psjie mectopoxxaeHuit
(Kapaxxbipa, MaiikyOuHCcKo€e) 0OHapy>KeHbI OBBIIIEHHbIE KOHLIEHTPALUH paIuoHyKInaoB. CpeqHue
cojepxaHus ypana u Topus B yrisix Kazaxcrana cocrasmsitor 1,8 u 2,2 r/1, a B 301e - 8,7 u 10,6 1/T.
30J1011IJJAKOBbIE  OTBAJIbI CTAHOBATCS TEXHOTEHHBIM MECTOPOXKICHUEM paJuoHyKIUI0B. [Ipu
coxurannu yrieit Ha TOC JacTh paiMOHYKIINIOB BRIHOCUTCS TBIMOBBIMH ra3aMu B atMochepy.

VIHHOBAITMOHHOCTh JTAHHOTO MPOEKTa 3aKIIouaeTcs B M3YUYEHHMH pacrpesaeieHus u (opm
HaxoxaeHus EPD B yrimsix uist MOIeTMpOBaHUS OBEIEHUS PAIMOHYKIIH/IOB B TIPOIIECCE CKUTAHUS U
IPOTHO3UPOBAHUS UX NOTEHIIMAIBHON SMUCCUU B OKPY KAIOIIYIO CPEY.

3a 2023 roa n3yuyeHsl 0COOEHHOCTH pacIpeieseHUs] NMPUPOAHBIX PaJIUOHYKIUIOB ypaHa,
TOPUS M KaJIUsl B HSHEPreTUUECKUX YITIAX, UX YAEIbHON aKTMBHOCTH U (OPM MX HAXOXKICHUS B
3aBHCHMOCTH OT MapKH yIJIsl M €ro KadectBa (301pHOCTH). Ha mpumepe sHEpPreTHUecKux yrieu
OTpeieNieHbl yJIeNIbHbIE PaJUOAaKTUBHOCTH (KOHIIEHTpalUUu ypaHa (paaus), Topus u kanus-40). B
30JI0IIJIAKOBBIX OTXO/AaX, MOJYYCHHBIX TPH CKUTAHWWA DJHEPreTHYECKHX YIJIEH OIpeeneHbl
yZielbHbIE PaJlMOAKTUBHOCTU €CTECTBEHHBIX PAJHOAKTUBHBIX 3JIeMEHTOB. B mpouecce o6paboTku
pe3ybTaTOB aHAW3a C/ACTaHbl MpPEABAPUTEIbHBIE BHIBOABI O 3HAYUTEIHHOM KOHIICHTPHUPOBAHUH
COJIepKAaHUS IPUPOIHBIX TSDKENBIX PAJUOHYKIIUIOB B 30JI0IUIAKOBBIX OTX0/1aX

OrmpesesieH0  JOCTaTOYHOE KOJUYECTBO OTOOPAHHBIX MPEACTABUTENBHBIX MPOO U 00pa3IoB.,
JTAaHHbIE O YJEJIbHOW aKTMBHOCTU KaXKJOTO PaJAMOHYKIIN/IA, TOJyYeHHbIE HA OCHOBAaHUM MX aHaIM3a
COBPEMEHHBIMHU SIJICPHO-PATHOMETPUICCKUMH, PAAUOXUMUYECKUMHU M PEHTTCHOBCKUMH METOJIaMH.
OT00paHb! epBUYHBIE TIPEACTaBUTENbHBIE TPOOBI M 00pa3iibl 3HepreTuyeckux yrien Kazaxcrana (Ha
npumepe Dkubacty3ckoro u Kaparannunckoro mectopoxzaenuit). OtoOpaHHble TPOObI COTIACHO
['OCT noaroToBiieHb! JUIsl aHAJM3a Ha cojiepKaHue ypaHa, Topus u kanusa-40. 30 npo6 yrneit u 30
npo0 30JI0NUIAKOBBIX OTXOIOB TEpeNaHbl Ui ONpeeNieHHs B HUX YIENbHOW PaJlOaKTHBHOCTH
OPUPOJHBIX PAIMOAKTUBHBIX AJIEMEHTOB CEPTU(PULIUPOBAHHBIM TaMMa-CIEKTPOMETPUYECKHM
crioco0oM. YacTHYHO BBITIONHEHBI MCCIIEOBAHUS HA TIPAaBMIIBHOCTD aHAIN3a M OICHKY CIy4YaiHbBIX



norpemHoctell. IlpoBeneHsl aHaIMTHYECKUE HCCIENOBaHMUA IO pa3pabOTKe MOJETN IOBEICHHUS
€CTECTBEHHbIX PaJAMOHYKINJIOB IpU CUraHuu yried Ha TOC U nporHo3upoBaHUIO TOTEHIMATIBHON
SMHCCUU 3TUX PAJUOHYKINJOB B OKPY’KAIOIIYIO Cpeay.

Ony6nukoBaHa | ctaTby B OT€UECTBEHHOM HM31aHuH, pekomeHnoBananoM KOKCHBO.

3a 2024 roa u3yuyeHbl 3aKOHOMEPHOCTH DPACHPEIENICHHUsI €CTECTBEHHBIX paJMOaKTHBHBIX
AJIEMEHTOB B MCKOMAEMBIX BBISABICHO, UTO CYIIECTBYET MHOXKECTBO JJaHHBIX O (hopMax HaXOKICHHUS
ypaHa, Topus 1 kanusa-40 B uckonaeMbIX yrisx. /s yriaei ¢ HIKeKIapKOBbIM COJEpKAHUEM ypaHa
XapakTepHa MPEUMYIIECTBEHHO MHHEpaibHas (opMa HaXOXKICHHWSA, a JUIA YIJied, oOorameHHBIX
ypaHoM — opranudeckas. Ocraercst mpoOJIeMHBIM OLIeHKa OajaHca ypaHa o (jopMaM Hax0xkJIEHUS B
pa3HbIX TUIAX yIJs IOpU Pa3IMYHOM KOHLEHTpauuu. HeT sicHocTu 0 ponu auareHes3a M yrojbHOro
mMeTtamop(¢pu3Ma Ha (hopMy HaxoxaeHus ypaHa. HakomieHue ypaHa B yrie 3aBUCHT OT (POPMUPOBaHUS
YTOJIBHBIX IJIACTOB. B pe3ynbraTe copOumMu ypaH HaKarInBaeTCs B OPraHMUECKOM BEIIeCTBE, 100 B
KJIACTOr€HHOM Matepuaiie. MHorga 3HauMTesbHOE KOJIMYECTBO ypaHa CBS3aHO C PacTBOPUMBIMU
ITIOMOCHJIMKATHBIMU COCIMHEHUSMH. B yIisX ¢ aHOMalbHBIM COJEP)KaHUEM ypaHa mpeoldiiagaer
paccesHHass (opma. Ha paHHux craausx yrieoOpa3oBaHMs, OCHOBHAs Macca HaKaIUIMBaeTCs B
OpraHu4yecKkoM BemiecTBe. B mporecce yriepukanuu (M3MEHEHHE CTPYKTYpPbl OPTaHMYECKOTro
BEIIIECTBA) U3MEHSETCSl COOTHOLIeHHe (opM HaxoxkJeHHs ypaHa. BozpacTaeT posib MUHEpaIbHBIX
¢dopM HaxoxaeHus. M3yuena reoxumust Topusi. ClIoXKUI0Ch MPEACTaBICHUE O MUHEPAJIbHOHN (hopme
HAXOXJEHUA TOpUs B YIVIsAX. OCHOBHBIMM HOCHUTENISIMU SIBJSIETCS MOHALUT, PEIKO3EeMENIbHbIE
docharel, CHWIMKATBI H  aTIOMOCWIHMKATBL. VIMEIOTCS Takke CBEIEHHS O BO3MOXKHOCTHU
KOHIICHTPHPOBaHUS Th ¥ B OpPraHMYEcKOM BelIeCTBE. B LenoM [yl TOpHsl B YIUISIX XapaKTepHO
BBICOKAsl 3HAuMMasi IIOJIOKUTENbHAs CBA3b C 30JIbHOCTBIO yrisl. Ui CpeqHE30JIbHBIX Yrieu
XapakTepHO HaxokaeHue Th B opraHumyeckoM BelecTBe. B mporecce yrompHoro meramopdusma
OPOMCXOMUT HW3MEHeHHe (OpM HAXOXKICHHSA C 00pa3oBaHHWEM COOCTBEHHBIX MHHEPAJIOB.
Pagnonykmun K B 0CHOBHOM CONEpKMTCS B TNIMHMCTBHIX MHHEpAaX, €ro KOHLEHTPAIHUS TeCHO
CBsI3aHa C 30JIbHOCTBIO YTJISl.

IIpoBeneno 00001IEHHE MHPOBOIO OIBITa IO E€CTECTBEHHON paMOaKTUBHOCTH YyTIJeH
CBUJIETENLCTBYIOT O cjIaboil M3y4EeHHOCTH YrOJibHBIX MecTopoxaeHui Kaszaxcrana Ha Hanmnuue
NPUPOJHBIX PATUOAKTUBHBIX 3J€MEHTOB (ypaH, Topuil, kamuii-40). Yrim Kazaxcrana B meinom
XapaKTepU3yIoTCs Kak crabopaauoakTuBHble. KilapkoBbie cofiepkaHusl ypaHa U TOPUsI B KAMEHHBIX
YIIISIX COCTABISAOT cOOTBETCTBEHHO 1,9 1/T 1 3,1 1/1. ConepaxkaHue 3TUX NPUPOIHBIX PaJUOHYKIHJIOB
B OCHOBHBIX YTOJIbHBIX MECTOpOXKAeHUIX (DKkubacty3ckoe, Kaparannnuckoe) 6J1M3K0 K KJIaQpKOBOMY.
Opnnako B psbke MectopoxaeHuit (ILlyGapkons, MaiikyOeHcKkoe, OT/IeNbHbIE MJIACThl OKUCIEHHBIX
yriiei) HaOJI0ar0TCsl TIOBBIIIIEHHBIE KOHIICHTpAlMK ypaHa. B mporiecce cxuranus yried naxe c
HU3KMMH KOHLIEHTPALMsMU PaJUOHYKINWJOB B OTXOJaX COKUTaHUs (TBepAas 30I1a, IUIaKH, JeTydas
30J1a) COJZIEp>)KaHUE PATMOHYKIUIOB (ypaH-238 1 ero mpoayKThl pacnaia, Topuii-232 u MpoAyKTHI €T0
pacnana u kanuii-40) yBenuuuBaercss B 3-8 pa3 Mo OTHOIIEHHUIO K UCXOJHOMY yrito. Ha mpumepe
Oxubacty3ckux U KaparaHauHCKUX yriied pasHOW 30JbHOCTU ONpPEENICHbl YAENbHbIE aKTUBHOCTU
ocHOBHBIX panuonykmuaos (U (Ra), Th?®? u K%) myrem uHCTpymeHTambHOro aHamuza 25
YTOJIBHBIX TPOO DKMOACTY3CKOTO MECTOPOKICHUS FaMMa-CIIEKTPOMETPUIECKIM METO/IOM Ha OCHOBE
MOJIyIIPOBOIHUKOBOTO  JIETEKTOpa ONpEAENEeHbl KOHLUEHTpauuu (yAeNbHbIE AKTUBHOCTH
PaTMOHYKIHIOB): ypaH-238 (pamuii-226) — 11,2-14,9 Br/kr; Topuii-232 — 11,7-13 br/kr; kanuii-40 —
28-63 bx/kr. B 3omommakoBeix orxomax ['POC cxuraromeit DkubacTy3cKue yriu, yIelbHbIE
aktuBHOCTH coctaBmin U (Ra) — 53-70 bx/kr; Th — 50-67 br/kr; K — 220-270 Br/kr.
KoadduineHTs KOHIEHTPUPOBAHUS PAIUOHYKINAOB (OTHOLICHHE KOHLEHTPAIIMH PAAUOHYKIIIIA B
30J1€ ¥ HICXOJHOM YTJIe) MEHSIOTCA B Iipeienax 4,2-8,6. B 3omonurakoBeix otxonax Tomapcekoi [POC,
cxuraromeii Kaparanauackue yriu, K03QQUiueHTsl KOHIEHTPUPOBAHHS paIMOHYKIIHIOB MEHSIOTCS
B nuanazone 2,5-10,9. IlomyueHHBIE pe3yiabTaThl CBUACTEIBCTBYIOT O TOM, YTO TPU CIKUTAHUH
cJ1a00PaTMOAKTUBHBIX yIJIeH MPOUCXOIUT KOHLEHTPUPOBAHHE PAJAMOHYKIHMIOB B 30JIOIIIAKOBBIX



orxonax. CTemeHb KOHIICHTPUPOBAHUS 3aBUCUT OT MHOTHUX (AKTOPOB: KadyecTBa M MapKH
C)KHTaeMOro yTJisl, KOHIEHTPAIMA DPATUOHYKIUAOB M (POPMBI MX HAXOXKICHUS, TCXHOJIOTUH H
YCIIOBHM CXKUTAHHUS U Jp. 30JI0O0TBANIbBI, T€ CKIAIUPYIOTCSA 30J1a M IIUIAK, 3aHUMAIOT OTPOMHBIC
TEPPUTOPUU M, TIO CYTH, MPEBPAIAIOTCS B KBA3UTEXHOT'CHHBIE MECTOPOXKIACHHUS €CTECTBEHHBIX
PaIMOAKTUBHBIX HYKJIUIOB U MHOTUX TOKCUYHBIX, PEIKHX U PEIKO3EMEIbHBIX AJICMEHTOB.

Ony6nukoBanbl 1 crtaThs B OTedyecTBEHHOM wu3nanuu, pekomenaoBanHom KOKCHBO,
MOJTYy4YEHbI 2 €BpAa3UNCKUX MATEeHTA.

PesynbTarhl nccnenoBaHuil pencTaBiIcHbl Ha 3 MeyHapoaHbiX KoHpeperusax (KasHuTY,
r. Ammarel, PITY um. C. Opmxonukuaze, r. MockBa, ¢unuan MI'Y umenu JlomoHOCOBa, T.
Hymano6e), 1 yuebnuke, 1 yuebHOM Hocooum.
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1. Pak D., Tebayeva A., Pak Yu. Instrumental express analysis of ferromanganese ores by
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4, 2023, — C. 104-108.
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1. ITak /1.}O., Tebaea A.1O., [Tak FO.H. ['eonoro-reopuznyeckoe onpobOBaHUE KENE3HBIX Py
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3. Mak 1O., ITax JI.}O., TyranoB C.K., [TonomapeBa M.B., [TonomapeBa E.B., TebaeBa A.I1O.,
Matonun Bn. B. Paguomerpuueckuii cnoco® OLEHKH COAEp aHUS MPUPOAHBIX PaTUOAKTHUBHBIX
3IIEMEHTOB B yrisix. EBpasuiickuit mateHt Ne046319, 2024,



4. TTak J1.YO., Tebaera A.1O., ITak FO.H. JIabopaTopHBIi MPaKTUKYM IO SIACPHBIM TEXHOJIOTHUIIM
B reosnioro-reousnueckux uccnenoBanusx (111 gacte). M3garensctBo HAO KapTV um. A. Carunosa,
74c¢, 2024, YyebHoe mmocooue.

5. Pak Yu.N., Ibatov M. K., Pak Yu.N., Tebayeva A. Yu. Fundamentals of Scientific Research
and Inventive Creativity. Yueouuk ¢ rpupom MHuBO PK. Kaparanaa, M3a-so KapTV, 2024, 151 c.

6. ITak /I.1O., TebaeBa A.1O., [Tak }O.H. Snepuo-dusnueckuii MeToa KOHTPOJIS 30JIbHOCTH YTIJIS.
MexnayHnapoanas Hay4dHast KoHpepeHius «['eoorus B MpOCTpaHCTBE W BpeMeHW», dunuan MI'Y
umenu M.B. JlomoHocoBa, r. Jlyman6e, 2024, ¢.100-1012.

7. Tebaena A.1O., ITak J1.}YO., ITak FO.H. Ananu3 xene3omMapraHiieBbIX py1 ¢ TOMOIIBIO SIAEPHO-
reopusnyeckoro crnocoba. Marepuansl X| MexayHapoqHOH Hay4HOH KOH(EpEeHLIMH MOJIOIBIX
yueHbix «Momnoasie — Haykam o 3emne», Mocksa, PI'TY um. Opmxonukuze, 2024.

8. Tlak M.1O., Tebaea A.IO., Ilak FO.H. Mertogonorudyeckue WCCICIOBAHUS SACPHO-
reo()u3n4YEecKOro KOHTPOJISl KAJIOPUMHOCTH KPYIHOAUCIIEPCHOTO ToruBa. Tpynsl MextyHapoaHoi
Hay4yHo-nipakTHueckoii koH(pepenunun «SATBAYEV INTERNATIONAL CONFERENCE 2024
(Carnaesckue Urtenus — 2024). Marerpauus Hayku u TexHosorui: [IyTh K yCTOMYHUBOMY pa3BUTHIO,
¢.100-1012.
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Hugopmayusa ona nomenyuanvuslx noiv3osamerneil

HccnenoBanuss O €CTECTBEHHOH paJMOAKTUBHOCTH YTJEH M 30JI0LUIAKOBBIX OTXOJIOB,
BO3HHUKAIOIINX IPU UX CKUTAHUH B yTOJIHHON SHEPTeTUKE HE00X0AUMA JJIsl TPEAIPUATHIA TOTUIMBHON
SHEPreTHKU U IOCYJapCTBEHHBIX CIIYKO IKOJIOTMYECKOTO KOHTPOJIS
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