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PAJIOH SIK OJIUH 3 HAUBLJIbIII HEGE3MIEYHUX ®AKTOPIB BILUINBY
HA IIAXTAPIB

Ipodaema. YkpaiHa € oIHI€IO 3 MPOBITHHX MiHEPaJbHO-CUPOBUHHUX JAepikaB y cBitTi. ChoromHi B YkpaiHi mpo-
aHamzoBano 20000 pomoBumy Ta mposBiB 111 BumiB kopucHHX komaiuH (3a manumu YHIAH — 200 miHepariB, 3 SIKHMX
120 choTOMHI BUKOPHUCTOBYIOThCS JHOIbMH). HalOigblle eKOHOMIiuHEe 3HAYCHHS MAaroTh BYTUUIL, HadTa i ras, 3aii3Ha
pyJa Ta MapraHellb, MPUPOHA CipKa, KaM'sHi Ta KaJiifHi CoJi, HeMeTalivyHi OyaMaTepiaiu, MiHepansHi Boau. Lli pomo-
BHIIIa PO3TAIIOBaHI B PI3HUX TEOJIOTIYHUX PerioHax YKpaiHu.

ITin gac BumOOYyBaHHS KOPHCHHX KOTAIMH IIEPCOHAN LIAXT T4 HACEJICHHS 3a3HA€ BIUIMBY BiJl PaJiOaKTHBHHX M a-
TepianiB mpupoaHoro moxopkeHHs (NORM — nature occurring radioactive materials). PiBHiI pamiamiiiHoi Oe3nekn Ta
paiarifHoro 3axXiUcTy HAaCEJICHHS Ta MEepPCOHANY OyIb-SKOi Taly3i BU3HAYaIOTHCS, HacaMIiepe]l, BITOBIMHUMH TpOMaJl-
CHKMMHU, rajly3eBUMH Ta IHIIUMH HOPMATHBHO-NPABOBUMH aKTaMH Ta CHCTEMaMH KOHTPOJIO 3a iX BUKOHaHHAM. OmHUM
3 BO)XJMBUX KOMIIOHEHTIB ITIBUINCHHS paialiiiHoi 0e3NeKH € METOAMYHE 3acCTOCYBaHHS BINIOBITHHUX NMPHUCTPOIB pai-
arifHOTO KOHTPOJIFO Ta OTPMMAaHHS HaifHNX H JOCTOBIPHHX JaHUX (PEe3yJbTATIB), IO JACTh 3MOTY MPABMUILHO OIiH -
TH pafialifHy 0OCTaHOBKY Ha 00'€KTi.

IMpuponHi Ta KIMaTHYHI YMOBH ImaxT € cnenudigauMu. Lleit GakT miaTBepDKy€eThCA pPIBHEM BOJOTOCTI, KU
Moxe csratid 99%, ane Temmepatrypa i aTMOCpEpHHUH THCK He 3MIHIOIOThCS. Y Tpoleci poOOTH Ha MIAXTI MIKIIMBUMH
(akTOpaMu U1 JIFOACBKOTO OPTaHi3MY € I y MOBITPi po60401 30HU Ta PamiOaKTUBHICTh. ATb(a-4aCTHHKH yTBOPIO-
I0TBCS BHACIIIOK PO3Magy AOYIpPHIX MPOIyKTIB ?24Ra, ***Ra i **°Ra, ocizaiots Ha aepo30JIiX i MOTPAIUIAIOTh B OPTaHi3M
JIOJIMHY NUBIXOM IHTaJLNil, a aKTWHOH, PAaJOH i TOPOH NMPU3BOATE 10 30iMbIICHHS JO3U UL IIEPCOHATY.

MeTta. MeTor0 JOCHIDKCHHS € BU3HAYCHHS paMdialfiifHoi 0OCTaHOBKM HA JUITHKAX BUIOOYBAaHHS KOPUCHUX KOTIa-
JIMH, BPaxXoBYIOYH (aKTOpH, SKi BIIUBAIOTh HA JOCTOBIPHICTh pe3yibTaTiB; BCTAHOBIICHHS HaIfHUX KUTbKICHHX XapakTe-
PHUCTHK LIKiWIMBUX (haKTOPIB HABKOJIUIIHBOTO CEPEJOBHIIA, 10 HETATUBHO BIUIMBAIOTH HA OPTaHi3M ME€PCOHAIY; IPOBe-
JICHHSI aHai3y METOJMK BUMIPIOBaHHS 3a JOMOMOTOIO MPSAMHUX METOJIB Ta BHECEHHS NMPOMO3MLIH 00 iX MOMNIIeHHS,
OCKITbKH BIUTMB (pAKTOPiB BUPOOHMUOTO CEPEeIOBUIIA COPUUUHSIE TOXMOKY OAep KaHUX pe3y bTatiB moHay 75%.

MeTtonu nociigkenns. Iliq yac npoBeaeHHs AOCHHKEHb I JIOCSITHEHHS MOCTABICHOI METU 1 BUPIIICHHS 3a-
BIaHb OYJIO BHKOPUCTAHO MPsSMi METOJM BHMIPIOBaHb, PO3PaxXyHKH Ta aHATNTHYHI JOCTIHKEHHSA. B X0 ekcriepume H-
TaJbHOI Ta aHATUYHOI poOOoTH OyJ0 3acToCOBaHO (Hi3MKO-XIMIUHI Ta PAIOMETPUYHI METOIU BUMIPIOBAaHHS, BUKOPHC-
TOBYBQJIUCh KOHTPOJIbHO-BUMIPIOBaJIbHI Npmiiagu it cepTidikoBane oOa HaHHS.

OcHOBHi pe3yJIbTaTH AOCJiM:KeHHsI. BuMiproBaHHs piBHOBaXXHOI 00’€MHOI aKTMBHOCTI PaJOHy Ta TOPOHY 3a
JIOTIOMOTOI0 MIPSIMOTO METOAY € HEOOXITHIUM 3aBIaHHSIM JUIS €KCIPEC-OLIHKKM BIUIMBY Ha IMEPCOHAN Ha poOOYOMY MICITi.

KitbKicHa OL{HKA MOBITPSHUX rasiB, Takux sk ~--Rn, 2*°Rn, *'’Rn, 3anexuts Big KUIbKOCTI IOKIAB PSAB ypaHy
1 TOpito 0T MOBepXHi 3eMJIl.

He cnig 3a0yBaty, M0 MIiCTsl paioaKTHBHOTO PO3Majay BHIIE3raJaHUX Ta3iB YTBOPIOETHCS 3HAYHA KUTBKICTH O -
PaJiOAKTUBHHUX JOYIPHIX HYKIAIB, IO TPOHUKAIOTh y TUIO mmaxrapiB. Ile cnpuduHse 30UIBIICHHS I03W Bl HAKOM M-
YeHHS 0-pafioHYyKIIB B OpraHi3Mi IIEpCOHANy IIAxXT, ajle Iel mepcoHau, skui mpamoe 3 NORM (3a BUHATKOM Imaxra-
piB, SIKi MPAIOIOTh y MIaxrax 3 BHAOOYBaHHA ypaHy), oQiliffHO He BiTHECEHO N0 MEepCOHANy, IO IMPAIioe B YMOBaX
IIKI/UIMBOTO BIUTMBY IOHI3yIOYOTO BHIIPOMiHIOBaHHS.

TopiBHSHHS pe3yJbTATIB, OTPUMAHHUX MUITXOM BHUMIPIOBaHHS 222Rn i 2*°Rn, MpeACTaBIeHUX y TaOmipsix 1 ta 2
3a JIOTIOMOTOI0 TNPSIMUX METOJMB BHMipIoBaHHA 3 BHKOopHcTaHHSIM PI'A-2006 «Ikap» Ta AlphaGuard PQ2000, nemon-
CTPYIOTh PI3HUINO, OCOOIMBO MPU MINBHUINEHIA BOJOTOCTI Ta 30UIBIICHHI KUTHKOCTI MiHEPAJILHOTO MIUTY B MOBITPI IIAXT.

BucHOBKH Ta KOHKpeTHi mpomo3uuii aBTopa. ABTOp CTATTi OTpMMaia TakKi BICHOBKH PO CTaH EKCIEPHMEH-
TaJBHUX JOCHIPKEHb Ta aHAJI3 JAHWUX:

1. KimiMatiaHi yMOBH BiirparoTh BaXKJIMBY POJIb Y HamiHHOCTI maHMX. [IoTpiOHO peTenbHO MimdOWpaTé NPHUCTPOi
pamiaifHOr0 KOHTPOJIO Ta METOIM BUMIpIOBAHHS.

2. IlpoBecTn KUTBKICHMI aHaNi3 pamiOHYKIAIB Ta BCTAHOBHTH AO3Y UL IIAXTapiB JUIIE Bi pafoHy Ta TOPOHY,
IO MOXJMBO 3 BUKOPUCTAHHSAM 0-CIIEKTPOMETpil. Y IIbOMY HOCIHIDKEHHI eKCIPEec-KOHTPOIb (KOHTPOJIb y PEaTbHOMY
qaci) a-BUIPOMIHIOIOUHX PaJIOHYKIAIB y MOBITPI 3AIMCHIOBABCS 3 BHUKOPUCTAHHIM AETEKTOPIB, ALUIBHICTH SKUX 0a3y-
€TbCS Ha BUKOPHUCTAHHI IOHI3aLiiHOI KaMepH. Alle B pe3ylbTaTi IIbOTO JOCTIDKCHHS MM OTPHUMY€EMO 3arajbHy aKTHB-
HICTb O-paJIOHYKJAIB y TOBITPi Ta 0-a€poO30JiiB, OTOTOXHEHHUX 3 ICTOTHOIO CHUCTEMATHYHOIO MOMMIIKOIO, OCKLUIBKH
BUMIPIOBaJIbHI MOYJIIMBOCTI I[UX MPHUCTPOIB BU3HAYAIOTHCS BOJIOTICTIO HE OuIbIe 85%.
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3. CrBopeHHsS HOBHX HOPMATHBHHX NOKYMEHTIB JUI1 BH3HAUCHHS BIUIMBY Ha IPAIiBHUKIB Ta HACEICHHS Bil
NORM wmae cTaTé pe3yibTaToM Ta HEBITEMHOIO YaCTHHOIO HAYKOBHX JOCTDKeHb y Iiff ramysi. HaniiftHicTs excrep u-
MEHTAIFHUX METOMIB Ta IOCTOBIPHICTH PE3yJHTATIB € OCHOBOIO, HAa sKilf Oa3yBaTUMEThCS pafjamiiiHa Oes3meka mim gac

po00TH 3 IPUPOIHIMH PaTIOHYKITITAMH.

Knrouogi cnosa: panon, NORM, KOpUCHI KONIAIMHH, [IaxTa, BUMIPIOBaHHS, MPUIAIM, BOJOTICTh, MU

Beryn
HebGe3neky BHYTpIIHROTO pPaJIialliiHOrO  ONPOMi-
HCHHA OpraHiBMY JIOJMHA CTaHOBIISITH TIPHPOIHI
JUKepena, 30KpeMa pajioH Ta MPOAYKTH HOro posma-
Iy, IO HaJekaTh J0 cepii ypaHy, TOPIFO Ta aKTHHY-
pany. braaropoaHi paoHOBI Ta3u MOXOATh 13 pamaio-
aKTHBHMX IepeTBOpeHb panifo-226 (**°Ra) B cepii
ypaHy (mns rasy ~-°Rn), pamito-224 (***Ra) y cepii
Topito (Ut a3y ~-’Rn) Ta paniro-223 (**’Ra) B cepii
aKTHHOypaHy (Ui ra3y ~ Rn) JaHIoOriB posmany B
3eMHIl Kopi. Jlvire yacTvHAa YTBOPEHHX aTOMIB pa-
JIOHy 3/l1aTHA BHXOJWTH 3 MIiHEpaJiB B MOPOXKHIM
MPOCTIp, HATIOBHEHMIA 200 Ta3zaMu, abo BOIOO. 3Bij-
CH pajioH pyxaeTbesi AUGYHAYIOUH, Ha OUIbII TpU-
BaJIUX BIICTaHsIX, PO3YUHAETHCS abo y BOJL abo B
razax [1]. Bpemrri-pemr, BiH BXOquTh Y aTMocdepy.
Emamnanis pasioHy B OCHOBHOMY 3aJIC)KHTh Bill BMiC-
Ty **°Ra, ***Ra, **’Ra, ii TpaHCIIOpTYBAHHS M 3eM-
JII0 PETYNIOETHCSl TeOMBUIHAMH Ta TEOXIMIYHAMHU
napamMeTpaMy, TOMAl K eKCXaJAIisl KOHTPOITIOEThCS
TiIPOMETEOPOIIOTTYHIMH yMOBaMH [2].

3HAYyHO MOMMpPEHI TPH TPUPOIHI 30TONM pa-
noHOBHX Ta3iB: akTuHOH (*' Rn), Topon (*’Rn) i pa-
noH (P*Rn), KM XapaKTepU3YeThCs CTIHKMM ra3o-
MOJIOHMM CTAaHOM, IO POOWTH X HAJA3BUYAIHO Mir-
pariiiHo 37aTHUMHY [3]. 3 HHMX HAWOUTHIHIA BHECOK Y
ONPOMiHeHHs POGHTH ~>°Rn, Ta NPOAYKTH Horo po3-
majgy — 28pg, 2pp, 2MBj, 2M*Po. i Tpu BoTomM pa-
JIOHYy MAarOTh TMOPIBHAHO HEBEJIMKUI TEPIOJ HAINBPO-
3majy, Py Po3Majii B TOETHAHHI 3 a€PO30JISIMH Yepe3
JIMXaJIbHI TIUIIXHA BXOJSATh B OPraHi3M JIFO/TVHU.

Vkpaina 3amiaHyBana Ta 3AiiCHWIA HAYKOBE
JIOCJTKEHAS CBOIX 3aJIi30pyJHHUX IMaxT, 100 TIT-
BEPIUTH HAJIMHICTh BUMIPIOBaHb MapameTpiB pai-
amifiHol Ta TirieHiMHOI 0OCTAHOBKH, 3a0€3MeYNTH
€IIHICTh IHTEpIpeTalli NepPBUHHMX JaHUX Ta IHIWBI-
JyaJlbHOTO KOHTPOJIO 32 OMNPOMIHEHHAM IIaXTapiB
Bill Ta30-TIOBITPSTHUX CYMIIIEH, 0 MICTSTh pajioak-
tuBHi ra3n ~>Rn i “’Rn. Asropy crarTi 6yn0 3a-
MPOTIOHOBAHO TIPAIFOBATH HAJl BU3HAYCHHSAM DIBHO-
Ba)KHOI 00’€MHOI aKTHBHOCT1 PajioHy Ta MOPIBHATH

pe3ynbTaTH 3 JNA0OpPaTOPHUMH JIAHUMHU JICKUIBKOX
manpueMcTB Micta Kpuswuit Pir.

Hampuknan: maxra «@pyHse» (ropu3oHTH —
1060 m, —1135 M, —1210 ™), [llaxra «Crnina» (ropu-
3oaTH —1060 M, —1135 M), IllaxTa «CeBepHas» (ro-
pmsont —1210 M), maxra «FOBiIeiHa» (TOPU3OHTH —
1180 M, —1260 M, —1340 M, —4200 M), maxra
«enrpanbhay (ropmontu —1180 M, — 1340 M), mo
Hanexath BAT « €Bpa3 Cyxa bankay i maxra «Op-
JOKOHIKI3e» (TOpM3oHT —527 M), MO HAJICKHUTH
Henrpamsromy ['3K (LII'OK).

IMocTanoBKa NUTAHHSA

JlocTiKeHHST TIPOBOAMIIOCS HA 3aJT30PYIHHX
maxrtax YKpaiHu y piBBHMX o0csrax Ta Ha PBBHUX
TOPM30HTaX HABECHI Ta BIITKY. TOUKH KOHTPOJIIO
(KOHTPONBHI TOYKH) BH3HAYAIOTHCS POOOYMMU Mic-
IIMH TIOCTIHHOTO TIepeOyBaHHS MIaXTapiB, MEPCOHA-
Jy, W0 TPOBOAMTH BHOYXOBI poOOTH, Ta IHIIMX Tpa-
IIBHUKIB, /¢ OYIKYIOThCS HaWOUIbINI 3HAYEHHSA pa-
JUIOAKTUBHOCT1 y TOBITpi. /0 HUX BIMHOCSTHCS TOY-
KW, SIKi PO3TAIIOBAHI:

—-B KIHI INTPEKIB CHUCTEMHU TOPH3OHTY, SKa

BEHTWIIOETHCS,

-y CWIBHO 3aTOIUVICHHX TIPHAYMX BHUPOOKAX
(mobmmy Micts BUX0Qy a00 MI3EMHHX BOJ
B3/I0BK TIOTOKY BEHTHIIAII);

—-B palioHaxX 3HAYHHMX TOPYIICHb T'€OJOTYHHUX
CTPYKTYP;

-y MaJIONpOBITPIOBAHUX IIAXTHUX BHPOOKaX
(oummmieHHS Ta TYHEJIIOBaHHA 330010, OYpiH-
HS KaMep TOIIO);

-100JIM3y 30HH 00Baly (B3IOBX BEHTHIIALI),
HE30JIbOBAHOIO BHKOHAHHA POOOTH Ta Be-
JIMKOI KUIBKICTh Py,

-y MicIX 3 HAWTIPIIMMM TIOKa3HUKAMU 3a-
OpyAHEHHS MHITY Ta Tasy;

—-B paHille BUABJICHUX AHOMAJBHUX MICIIX
pamiari.

Ha puc. 1 300pakeHO OfIMH 3 TOPM3OHTIB IIa-
xti  «OpIKOHIKI3E», J& TPOBEIACHO pAJ JIOCIi-
JDKEHb, Ha 10 BKa3YIOTh KOHTPOJBHI TOYKH Ta Ha-
OPSIMOK PYXY MOBITPS 13 CUCTEMH BEHTHIISILII.
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Pucynok 1 -Topuzontr—527 m maxmu «OpmxoHikime» (LI'OK)

VYV paiioHax, JIe CIOCTEPIraeThCs TEPESBUITICH-
Hf XapaKTEPUCTUK HOpMaJbHOI poOOTH MPUCTPOLO, a
came Bojiory, npucTpii PI"A-2006 «Ikap» poous
«TEeXHYHy 3YNUHKY» ISl CymiHHA (ilbTpa mpu-
CTpPOIO Ui TIoJAJbIMX BHUMIipIOBaHb. HaniiHiCThH
JAHUX, 10 BHUKOPUCTOBYIOTHCS IWMM TPHCTPOEM,
HI3bKA, ONMCaHa B TaOmmigx 1 i 2, 1o 3a3HaueHe y
Tabnu, cTOBIMUK «[IpuMiTKm).

Jis mpunagiB paniatiiiHoro xkoHtpomo Alpha
Guard PQ2000 se nepeBHUILIEHHS YMOB JJI1 HOpMaJib-

109 (108 107 06 105

Plane of Horizon -1180 meters

Mine "Yuvileyna"

HOrO (PYHKILOHyBaHHS TPUCTPOIO (BOJIOTOCTI) Ta
HIMX TEOJIOTYHMX Ta KIIMATUYHHUX XapaKTEePUCTHK.
UYepe3 3HaYHY KUTBKICTh €KCTICPHMEHTAIbHUAX TAHUX,
OIMH 3 ropw3oHTIB mmaxTu «lOBuIeiHa» 3 po3rarry-
BaHHSM KOHTPOJIbHMX TOYOK HABEICHO HIDKYE.

KUTbKIiCTP  KOHTPOJIIBHUX TOYOK TOPH3OHTY —
1180 M maxtu «tOBineiHa» csaratoTh 170, a pe3yib-
TaTy OyayTh HaJaHi BUOIPKOBO came Yy THUX oOjac-
TAX, JIC 3HAYCHHS BUMIPSHUX BEJIMMHMH OYAYTh CYT-
TEBO BIIPBHATHCS Bi CEPE/IHIX CTATUCTHUYHHX.

W32 133 134 u3s 136 137

Pucynok 2 — I'enepanpHuii mian ropusonty —1180 M maxru «lOBineiiHa» 3 pisHUMHU
cextopaMi A i B Ta 3a3Hau€HHSAM KOHTPOJIbHUX TOUOK
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Plane of Horizon - 1180 meters
mine "Yuvileyna"
Sector A

Check-points

Pucynok 3 — Ilnan ropusonty —1180 M maxmu «IOBineifHay, cekTop A, KOHTPOJIbHI TOUKH

Plane of Horizon -1180 meters
mine "Yuvileyna"
Sector B

Check-points

Pucynok 4 — ITnan ropuzonty —1180 M maxmu «IOBineiiHa», cektop B, KOHTPOJIBLHI TOYKH
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Pe3ynbTarn ekcnepuMeHTIB

JaHi, orpuMaHi €KCIIEpUMEHTAILHUMHU JOCITi-

JUKSHHIMH, TIpeJICTaBJICHI B Ta0msx 1 ta 2.

Illo cTocyerhcs pafialiiHOi OOCTAHOBKH B
maxti «Opmxonikinze» BAT «II'OK», To B ivtomy
NPOBE/ICHO 22 BUMIPIOBAHHSI Yy KOHTPOJBHUX TOY-
Kax. 3HAaYCHHS OCHOBHMX TIOKA3HUKIB DalialliifHoi
00CTaHOBKHM Ta BOJIOTOCTI HaJlaHO y Tabmmii 1, Tem-

rnepartypa 1 TUCK HE 3MIHIOIOThCS Ta CTaHOBJIATH

Bigmosiguo T =23-25° C, P =56 xIla.

Illo cTocyeThCcs pamialiiiHOi 0OCTAaHOBKH Ha

maxra iM.OpmproHikime (LI'OK)

maxtax BAT «E€Bpa3 Cyxa banka», To Bci npoBejie-
Hi BUMIpIoBaHHsI Oynu 37ilicHeHi y 974 KOHTPOJb-
HUX TOYKaxX. 3HAYCHHsi BOJIOTOCTI HABEJEHO B Ta0-
T 2, TeMIeparypa i THCK 3aJMIIal0ThCsl HE3MiH-
HMMH 1 cTaHoBIITE: T = 23-24 °C, P = 57 «Ila.

Ta6mmust 1 — Pe3ynbtatit momnepeaHboi OIIHKK padialiiiHoi 00CTAHOBKH Ha rOPU30HTI —527 M

Kontposbna | Cepenns noTyxHIcTh | CepeaHe 3Ha4€HHS 00 €MHOI aKTUBHOCTI PaJIOHY, Bonoricts TIpumiTka
TOYKA no3u, MKP/ron Bx/m® noBitps, %
PI'A-2006 «Ixap» AlphaGuard PQ2000
3 1,0 +£0,028 350 £ 97 383 £ 111 83 -
7 4,0-5,0 £0,031 320 £ 56 420 + 86 89 Tlocunanus
8 7,0-TT,0 £ 0,027 245 £55 375 £ 81 95 TTocunanns
15 9,8-10,2 £0,030 400 + 84 505 +92 97 TTocunanus
16 10,4 £0,031 432 + 88 545 + 96 96 Tlocunanus
9 8,0 £0,026 401 £80 520 £95 98 ITiggac Bubyxy — 1800 bx/m,
Hocunanus
10 2,0-6,0 £0,028 388 +94 442 £+ 106 99 Ilig vac BuOyxy — 2000 bx/m’,
Hocunanus
11 6,0-8,0 £0,029 140 + 80 198 £ 90 98 Tlocunanus
14 4,8-3,9 £ 0,026 110 £43 182 £57 96 Ilocnnanns
13 8,0-10,0 £ 0,031 140 +83 244 +73 97 ITocunanus
12 7,0 £0,028 255+ 65 242 £73 98 Tlocumanus
4 8,3 £0,028 160 £77 145 £71 88 TTocunanus
5 7,0 £0,028 140 £ 61 106 £53 95 TTocunanus
6 6,0-8,0 £0,029 100 + 62 84 +77 98 INocumanHs
T 6,0-8,0 £0,029 289 £ 108 327 £ 144 86 TTocunanns
2 8,0-10,0 £ 0,031 300 £ 108 407 +117 97 Iocunanus
17 17,5-17,6 £ 0,035 202 £ 81 247 £71 78 -
18 8,5-8,3 £0,02Z8 180 £72 204 £72 82 -
19 15,7-15,9 £ 0,033 120 £ 63 100 £ 52 76 -
TloBepxHs 25,0-26,0 £ 0,041 600 £111 547 £140 56 KimMHata 30epiraHHs YHCTOTO
TouKa 1 [QitinG
TloBepxHs 14,0-23,0 £ 0,040 621 £ 98 521 +£90 73 YoJIOBIYHiT 3aTAJIGHUI TyaJieT
TOYKaA 2
TloBepxHs 17,0 £0,035 305+71 296 £+ 74 66 KiMHata  OYIKyBaHHS  Iepen
ToYKa 3 CIIyCKOM Y IIAXTy
Hocunanna* — IlepeBUIneHHs HOPMAIBLHOTO pexXuMy pobotn npunany (sosoricts) mist PIA-2006 «Ixapy.
Tabmuus 2 — Pe3ynprati momnepeaHboi eKCHepTU3u pajgianiiiHoi oOctaHoBKkH Ha maxri «lOBineitHa»
(BAT «€8pa3 Cyxa bankay») ropusonty —1180 metpiB
KonTponsHa Cepennst CepenHs BeJMUHMHA PIBHOBAXHOT Bonoricte |Cepemne 3HaueHHs BMicTy H  IIpumiTka
TOYKA MOTYXKHICTB /103U, AKTUBHOCTI pafoHy, Bx/m’ MoBITPs1, % [OBITPi MiHEPATHLHOrO MTUITY
MKkP/ron PI'A-2006 «Ixap» AlphaGuard PQ2000 Mr/v?
1 8,0 £0,026 310 £ 88 450 £ T00 88 0,085 £0,028 [Tocunanns
2 8,0 £ 0,026 312 +£87 380 + 85 98 0,085 + 0,026 Tocunanus
3 8,0 £ 0,027 300 =87 480 =110 87 0,081 +£ 0,021 [ocunanus
5 7,0 £0,027 302 £80 395 £95 98 0,076 £0,0I9 [Tocunanns
8 7,0 £0,026 300 + 82 415+ 100 93 0,079 + 0,022 Iocunanus
9 8,0 £0,024 305 £83 389 +£91 95 0,077 £ 0,021 Tocunanus
12 8,0 £ 0,027 302 +£78 420 £ 101 93 0,087 +£0,033 Ilocunanns
13 8,0 £ 0,026 300 =81 425+ 112 94 0,076 + 0,020 Ilocumanus
14 8,0 £ 0,025 289+ 77 403 +98 95 0,085 + 0,032 IMocunanus
5 7,0 £0,027 303 =81 550 £ 130 96 0,083 £0,031 TTocunanns
171 8,0 £ 0,026 301 =80 540+ 125 99 0,087 + 0,033 TlocunanHs
172 8,0 £ 0,026 304 +£78 466 + 96 98 0,086 + 0,033 IocunaHHs
173 8,0 £0,024 297 £ 67 350 £75 97 0,084 £0,03T [Tocunanns
76 8,0 £ 0,027 298 + 80 387 £ 90 97 0,093 + 0,041 TocunaHHs
79 8,0 £ 0,027 312 £87 395 +95 99 0,078 + 0,024 Tlocunanus
80 8,0 £0,027 300 £ 67 420 £ 101 97 0,091 + 0,040 IMocunanus
81 7,0 £0,024 309 £381 500 £ 109 99 0,090 £0,039 TTocunanus
82 8,0 £ 0,025 302 £ 80 485 +95 97 0,095 + 0,042 Tlocunanus
86 8,0 £ 0,026 305 +£83 440 + 85 98 0,088 + 0,025 IMocunaHHs
87 8,0 £0,026 30T £82 494 £99 98 0,085 £0,023 [Tocunanns
88 9,0 £ 0,027 299 +£76 380 £ 90 97 0,083 + 0,025 Tocunanus
90 8,0 £ 0,026 300 =81 468 + 98 99 0,076 0,025 [ocunanus
91 8,0 £0,025 289 £777 389 £ 91 99 0,079 £0,025 ITocunanns
92 8,0 £ 0,027 303 £ 81 385+ 86 98 0,081 + 0,025 Iocunanus

Hocunanna* — IlepeBuIneHHs HOPMAIBLHOTO peXUMY poboTH mpuiaxy (BoJsoricts) mist PITA-2006 «Ixap»
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Pe3ynabTaru i o0roBope HHS

BumiproBaHHS pIBHOBa)XXKHOTO 00CSTY aKTHUB-
HOCTI paJjoHy Ta TOPOHY 3a JIONIOMOTOI0 TPSIMOTO
METOAY € HEOOXiIHMM 3aBIaHHIM JMJISI EKCIpec-
OIIHKK BIUIMBY HA MEPCOHAN HAa POOOYOMY MICITL

KinbkicHa oOIliHKA TIOBITPSHUX Ta3iB, TAKUX 5K
*2Rn, *’Rn, *"’Rn, 3anexurs Bix KUTBKOCTI MOKJIa-
IiB cepii ypaHy 1 TOpit0 OUTS MOBepXHI 3eMUIL

He cnin 3a0yBaTy, 1m0 micas pagioakKTUBHOTO
pO3May BHILNE3raJaHuX Ta3iB YTBOPIOETHCS 3HAYHA
KUIBKICTh 0l-PaliOaKTUBHHUX JOYIPHIX HYKJITIB, IO
MPOHMKAIOTh y TUI0 mmaxTapiB. Lle crpudumsie 30i-
TBIICHHS JTO3W Bill HAKONIMYCHHS O-PAJiOHYKIIIB B
OpraHiBMi IIaxTapiB, ajie LW MTaT, SKUH MpaIfoe 3
NORM, odimiiiHo He pO3TIBIAAETHCS (32 BHHATKOM
aXTapiB, SKi BUTOOYBAIOTh ypaH).

[lopiBHSHHSL pPe3yNbTATIB, MPEACTABICHUX Y
Tabmsx 1 Ta 2, ki OyaM OTpuMaHi IUTSIXOM BUM i-
proBarss ~’Rn i *’Rn i 3a J0NOMOromo HpsMux
METOAIB BUMIpIOBaHHA 3 BuKopucTaHHIM PIA-
2006 «Ixap» Ta AlphaGuard PQ2000, nemoHCTpY-
I0Th PBHHIIO B pe3yibTaTax, 0COOJIMBO TPH ITIBH-
MICHIH BOJIOrOCTi Ta 30UIbIICHHI KUTBKOCTI MiHepa-
JHHOTO MTY B MOBITPI MIAXT.

BucHoBkn

IIpuponni Ta KIIMaTHYHI YMOBH LIAXT € CIie-
mapiuanvu.  [leli gakT mATBEPIIKYETHCS PIBHEM
BOJIOTOCTI, SIKU MO)e csaraTH 3HadeHHd 99%, aie
TeMrepaTypa i aTMoc(epHuid TUCK He 3MIHIOIOTHCS.
Y mpoueci poOOTH Ha MAXTi WKIAIUMBUM (HaKTOPOM
IS JTIOJICHKOTO OpraHi3My € T B TMOBITPi poOou ol
30HM Ta pPaAioaKTUBHICTH. AJb(a-yaCTUHKH YTBO-
PIOIOTBCSI BHACIIOK pO3MAaay JOYIpHIX TPOTYKTIB
*2'Ra, **Ra i **°Ra, ocinanms Ha aepo30JsIX i BBE-
JICHHS B OpraHi3M JIIOJIUHM IIDITXOM IHTAJIAI, a
AKTHHOH, PaJIOH 1 TOPOH NPM3BOIATH 10 30UThIICHHSL
JI03U TIEPCOHAITY.

BuCHOBKH, OTprMaHi aBTOPOM CTATTi PO CTaH
€KCIIepUM eHT I HHX JIOCTIKEHb Ta 3 aHANI3Y JaHUX:

1. KniMaTudHi YMOBH BilirpalOTh Ba>KJIMBY
ponb y HaxiiHOCTi nanux. [loTpidHO peTenpHO min-
OMpaTH TPUCTPOI PajlialiiHOr0 KOHTPOIO Ta BUMIi-
PIOBaHHS.

2. IlpoBecTH KUTbKiCHHI aHAJ3 PajliOHYKIiIiB
Ta BCTAHOBWTH /103y JIJIsI TIPHUKIB JIMIIIE Bi pajiOHy Ta
TOPOHY, II0 MOXJIMBO 3 BHUKOPUCTAHHAM O-
CIIEKTpOMETpii. Y 1BhOMY JOCTIDKEHHI eKcrpec-
KOHTPOJb  (KOHTPOIb Yy peajbHOMY dYaci) o-
BUIMPOMIHIOIOUMX PAJIOHYKIINIB Y TOBITPI 3IIHCHIO-
BaBCS 3 BUKOPUCTAHHSIM JIETEKTOPIB, ABUIBHICTD SIKUX

0a3yeThcs HA BUKOPHCTAHHI I0HBAIIHHOT KaMmepu. Alie
B pe3yJbTaTi IHOTO JTOCIIKEHHS MU OTPUMYEMO 3a-
rajJbHy aKTUBHICTH (-paJiOHYKIIIB y TOBITpI Ta .-
aepo30JTiB, OTOTOKHEHHX 3 ICTOTHOIO CHUCTEMAaTUIHOIO
NOMWIKO0. OCKUTEKYA BUMIPIOBaIbHI MOXKITUBOCTI IIFIX
NPHUCTPOIB BU3HAYAIOTHCSI BOJIOTICTIO He Oitbie 85%.

3. CTBOpEHH HOBUX HOPMATHBHHX JJOKyMCHTIB
JUTS. BU3HAYCHHS BIUTVBY HA TIPAIIBHUKIB Ta HACEIICHHS
Bin NORM Mae craTtu HaCcHiIKOM Ta HEBiI €MHOIO
YaCTHHOIO HAYKOBHUX JIOCJIKEHb ik rary3i. Hamii-
HICTB €KCTIEPUMEHTAJIBHAX METO/IIB Ta JOCTOBIPHICTD
pe3yNbTATIB € OCHOBOIO, Ha SIKiH 0Oa3yBaTHMEThCS
panianiiiHa Oe3mneka fpu poOoTi 3 MPUPOTHIUMU PaIio-
HYKJTTaMH.
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I. Poliakova
RADON AS ONE OF THE MOST DANGEROUS FACTORS AFFECTING MINERS

Introduction. Ukraine is among the leading mineral and raw material states. Nowadays in Ukraine prospected
20000 deposits and manifestations of 111 kinds of minerals (according to UNIAN - 200 minerals, 120 of which are
used by mankind today). Of these 7807 deposits of 94 minerals with industrial value and accounted State balance of
stocks. The greatest economic importance are coal, oil and gas, iron ore and manganese, native sulfur, rock and potassi-
um salts, non-metallic building materials, mineral waters. These deposits are located in different geological regions of
Ukraine.

During the extraction of natural resources are exposure of personnel of mines and population from naturally o c-
curring radioactive materials (NORM - nature occurring radioactive materials). Adequate levels of radiation safety and
radiation protection of the population and the personnel of any branch determined, above all, of the relevant public,
industry and other regulations and systems monitoring their implementation. One of the significant components of the
increase of radiation safety are methodical application of appropriate radiation monitoring devices and obtaining relia-
ble data (results), which will allow processing to estimate actual radiation situation at the facility.

The natural and climatic conditions of the mines are specific. This fact is confirmed by the level of humidity, which
can reach the value 0of 99%, but the temperature and atmos pheric pressure are unchanged. In the process of work in the mine
there is a harmful factor for the human body - dustin the air of the working zone and radioactivity. Alpha particles formed as
aresult of the decomposition of the daughter products of the decay of **Ra, **Ra and **Ra, settling on aerosols and enter the
human body by inhalation, as well as actinon, radon and thoron lead to an increase in the dose of personnel.

Purpose. The purpose of the study is to determine the radiation situation at the sites for the extrac tion of miner-
als, taking into account the factors that affect the reliability of the results. Establishing reliable quantitative characteris-
tics of harmful factors of the environment, which negatively affects the body of the personnel. Conducting an analys is
of existing methods of measuring by direct methods and making suggestions for their improvement under the influence
of factors that contribute to obtaining results with an error of more than 75%.

Methods. In the course of the research, direct measurement methods, calculations and analytical research were
used to achieve the set goal and to solve the set tasks. During experimental and analytical work of physico -chemical and
radiometric measurement methods were used, certified equipment and measuring control devices were used.

Results. Measurements of equilibrium volume activity of radon and thoron using direct method is necessary
task to assess the impact on personnel at the work time.

Quantitative assessment the air gases such as 222Rn, 220Rn, 21%Rn depends on the amount of deposits of the urani-
um and thorium series in the earth's surface.

It should not be forgotten that after the radioactive decay of the aforementioned gases, a significant amount of o -
radioactive daughter nuclides that enter the miners' body is formed. This causes an increase in the dose fromthe accu-
mulation of a-radionuclides in the miners' organism, but this staff is not officially considered which works with NORM
(with the exception of only uranium miners).

Comparing the results obtained by measun"ngzzan and **°Rn provided in Tables 1 and 2 using direct measurement
methods using RHA-2006 «ICAR» and AlphaGuard PQ2000, show difference in the results, especially at higher humidity
and with increasing of numbers of mineral dust in the air of mines.

Conclusions. The conclusions obtained by the author of the article on the state of experimental research and analysis
of data:

1. Climatic conditions play an important role in data reliability. It is necessary to carefully select the devices of
radiation control and measurement methods.

2. Conduct a quantitative analysis of radionuclides and seta dose for miners only from radon and thoron, which is pos-
sible with the use of a-spectrometry. In this study, an express control (real-time control) of a-emitting radionuclides in the air
was carried out using detectors, whose activities are based on the use of an ionization chamber. But as a result of this study,
we obtain the total activity of a-radionuclides in the airand a-aerosols identified with a significant systematic error. Since the
measuring capabilities of these devices are determined by the humidity of no more than 85%.

3. The creation of new normative documents to determine the impact on employees and the population of the
NORM should be a consequence and an integral part of scientific research in this field. The authenticity of experimental
methods and the reliability of the results are the basis upon which radiation safety will be based on working with natural
radionuclides.
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