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PAJIOH SIK OJIUH 3 HAUBLJIbIII HEBE3NIEYHUX ®AKTOPIB BILUINBY
HA IIAXTAPIB

Ipodaema. Ykpaina € oIHi€I0 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 SKHX
120 choTOMHI BUKOPHUCTOBYIOThCS JMOIbMH). HalOigblle eKOHOMIiYHE 3HAYEHHS MAaroTh BYTULIL, HadTa i ras, 3aji3Ha
pyJa Ta MapraHellb, MPUPOJHA CipKa, KaM'sHi Ta KaJiifHi coJi, HeMeTalmiyHi OyaMatepianu, MiHepansHi Boau. Lli pomo-
BHIIIa PO3TAIIOBaHI B PI3HUX TEOJIOTIYHUX PErioHax YKpaiHu.

ITin gac BumOOYyBaHHS KOPHCHHX KOTAIMH IIEPCOHAN LIAXT Ta HACEJICHHS 3a3HA€ BIUIMBY BiJ PaJiOaKTHBHHX M a-
tepianiBs mpupoaHoro moxomkernss (NORM — nature occurring radioactive materials). PiBui pamiamiiinoi Ge3mnexu Ta
pajiarifHoro 3aXiUCcTy HACEJICHHS Ta MEepPCOHANY OyIb-iKOi Taly3i BU3HAYAIOThCS, HacaMIiepe]l, BIMTOBIMHUMH TpoOMa Jl-
CBKMMHU, raJly3eBHMH Ta IHIIUMH HOPMATHBHO-NPABOBUMH aKTaMH Ta CHCTEMaMH KOHTPOJIO 3a iX BUKOHAHHAM. OmHUM
3 BaO)XJIMBUX KOMIIOHEHTIB IJBUINCHHS paialiiiHoi 0e3NeKH € METOAMYHEe 3acCTOCYBaHHS BINIOBITHHUX NMPHUCTPOIB pai-
ariifHOTO KOHTPOJIFO Ta OTPMMAaHHS HAJifHMX H JOCTOBIPHHX JAHUX (PEe3yJbTATIB), IO JACTh 3MOTY NPABWILHO OIH -
TH pafialifHy 0OCTaHOBKY Ha 00'€KTi.

IMpuponHi Ta KIMaTHYHI YMOBH IIaxT € crenudigauMu. Lleit GakT miaTBepKy€eThCsA pPIBHEM BOJIOTOCTI, KU
Moxe csratd 99%, ane Temmeparypa i aTMOCHEpHHUI THCK HE 3MIHIOIOThCS. Y TpoIleci poOOTH Ha IIAXTI MIKIIMBUMH
(akTOpaMu U1 JIFOACBKOTO OPTaHi3MY € IIJI y MOBITPi po60U01 30HU Ta PamiOaKTUBHICTh. AJb(a-4aCTHHKH yTBOPIO-
I0TBCS BHACIIIOK PO3Magy AOYIpPHIX MPOIyKTIiB 224Ra, %*Ra i **°Ra, ocizaiots Ha aepo30JIiX i MOTPAIUIAIOTh B OPTaHi3M
JIOJMHY NUBIXOM IHTaJLNil, a aKTWHOH, PaJOH i TOPOH NMPU3BOATE 10 30UIBIICHHS JO3U UL IIEPCOHATY.

MeTta. MeTor0 AOCTIDKCHHS € BU3HAYCHHS padialliifHoi 0O0CTaHOBKM HA JUITHKAX BUIOOYBAaHHS KOPUCHUX KOTIa-
JIMH, BPaxXOBYIOYH (aKTOpH, SKi BIIUBAIOTh HA JOCTOBIPHICTh pe3y/bTaTiB; BCTAHOBIICHHS HailfHUX KUTbKICHUX XapakTe-
PHUCTHK HIKiWIMBUX (haKTOPiB HABKOJUIIHBOTO CEPEJOBHIIA, 10 HETATHBHO BIUIMBAIOTH HA OPTaHi3M MIE€PCOHAIY; IPOBe-
JICHHSI aHali3y METOJMK BUMIPIOBaHHS 3a IOMOMOTOIO0 MPSAMHUX METOJIB Ta BHECEHHS NMPOMO3HLIl MO0 iX MOMNIIeHHS,
OCKIUIbKH BIUTMB (paKTOPiB BUPOOHUUOTO CEpEIOBUIIIA CIPUUMHSE TOXUOKY OZep KaHUX pe3yIbTaTiB HoHa 75%.

Metoau pocaimkennsi. [lin yac mpoBelneHHs JOCHIDKEHb IS JOCSITHEHHS MOCTABICHOI METH 1 BUPIIICHHS 3a-
BIaHb OYJIO BHKOPUCTAHO MPsSMi METOJM BHMIPIOBaHb, PO3PaXyHKH Ta aHATNTHYHI JOCTHKEHHSA. B X0 ekcriepume H-
TaJbHOI Ta aHAMTUYHOI poOOoTH OyJ0 3acTocOBaHO (HI3MKO-XIMIUHI Ta PAAiOMETPUUHI METOIU BUMIPIOBAaHHS, BUKOPHC-
TOBYBAaJIMCh KOHTPOJIbHO-BUMIPIOBAIBHI TpHIaIM i cepTrdikoBaHe 00agHAHHS.

OcHOBHi pe3yIbTaTH AOCTiI:KeHHs. BuMiproBaHHs piBHOBa)XHOI 00’€MHOT aKTUBHOCTI paZioHy Ta TOPOHY 3a
JIOTIOMOTOI0 MIPSIMOTO METOAY € HEOOXITHIUM 3aBIaHHAM JUIS SKCIPEC-OLIHKH BIUIMBY Ha IMEPCOHAN HA pOOOYOMY MICITi.

KinbkicHa oIliHKa MOBITPSHUX Ta3iB, TAKHX 5K 222Rn, 2%°Rn, 21°Rn, sanexuts Bix KUKOCTI MOKIA/B pAmiB ypaHy
i Topito OLIA MOBepXHi 3eMJIi.

He cnig 3a0yBatu, M0 MIiCIsl paioaKTHBHOTO PO3Majay BHIIE3raJaHUX Ta3iB YTBOPIOETHCS 3HAYHA KUTBKICTH O -
PaiOaKTUBHHUX JOYIPHIX HYKIAIB, IO TPOHUKAIOTh y TUIO ImaxrapiB. Ile cnpuduHse 30UIBIICHHS I03W Bl HAKOM M-
YeHHS 0-pafioHYyKIIB B OpraHi3MIi ITEpCOHANy IIAXT, ajle Iel mepcoHan, skui mpamoe 3 NORM (3a BUHATKOM Imaxra-
piB, SIKI MPAIIOIOTh y MIaxrax 3 BHAOOYBaHHA ypaHy), oQiliffHO He BiTHECEHO N0 MEepCOHANy, IO IMPAaIlioe B YMOBaxX
IIKI/UIMBOTO BIUTMBY IOHI3yIOYOTO BHITPOMIHIOBaHHS.

TopiBHSHHS pe3yJbTATIB, OTPUMAHHUX MUITXOM BHUMIPIOBaHHS 222Rn i 2%°Rn, MpeACTAaBIeHUX y TaOmIpsix 1 ta 2
3a JIOTIOMOTOI0 TPSIMUX METOJMB BHMipioBaHHA 3 BHKOopucTaHHSIM PI'A-2006 «Ikap» Ta AlphaGuard PQ2000, memon-
CTPYIOTh PI3HUINIO, OCOOIMBO MIPU MIIBHUINEHIA BOJOTOCTI Ta 30UIBIICHHI KUTHKOCTI MiHEPAJIHLHOTO MIUTY B MOBITPI IIIAXT.

BucHOBKH Ta KOHKpeTHi mpomo3uuii aBTopa. ABTOp CTATTi OTpMMaia Taki BHCHOBKH PO CTAaH EKCIEPHUMEH-
TAJBHUX JOCHIDKEHb Ta aHAJI3 JAHWUX:

1. KimiMatiaHi yMOBH BifirparoTh BaXXJIMBY POJIb Y HamiHHOCTI maHMX. [IoTpiOHO peTenbHO MimOWpaTH NPHUCTPOi
pamiaifHOr0 KOHTPOJIIO Ta METOIM BHUMIpIOBAHHS.

2. IlpoBecTH KUIBKICHMI aHaNi3 pamiOHYKIAB Ta BCTAHOBHTH AO03Y VI IIAXTapiB JHIIE Bi pafoHy Ta TOPOHY,
IO MOXJMBO 3 BUKOPUCTAHHSAM 0-CIIEKTPOMETpil. Y IIbOMY HOCIHIDKEHHI eKCIPec-KOHTPOIb (KOHTPOJIb y PEaJbHOMY
qaci) o-BUIPOMIHIOIOUHX PaJiOHYKIAIB y MOBITPI 3AIMCHIOBABCS 3 BUKOPUCTAHHIM AETEKTOPIB, ABUIBHICTH SKUX 0a3y-
€TbCS Ha BUKOPHUCTAHHI IOHI3aLifHOI KaMepH. Alle B pe3ylbTaTi IIbOTO AOCTIDKCHHS MM OTPHUMY€EMO 3arajbHy aKTHB-
HICTb O-paJiOHYKJAIB y TOBITPi Ta 0-a€p030JiiB, OTOTOXHEHHUX 3 ICTOTHOIO CHUCTEMATHYHOIO MOMMIIKOIO, OCKLUIBKH
BUMIPIOBaJIbHI MOYJIMBOCTI I[UX MPHUCTPOIB BU3HAYAIOTHECS BOJIOTICTIO HE OuIbIe 85%.
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3. CrBopeHHsS HOBHX HOPMATHBHHX NOKYMEHTIB JUI1 BH3HAUCHHS BIUIMBY Ha IPAIiBHUKIB Ta HACEICHHS Bil
NORM Mae ctati pe3yibTaToM Ta HEBiX€MHOIO YaCTHHOIO HAYKOBWX NOCIHIDKEHb y Wil ramysi. HamiifHicTs excrep u-
MEHTAIFHUX METOMIB Ta IOCTOBIPHICTH PE3yJHTATIB € OCHOBOIO, HAa sKilf Ga3yBaTHMeEThCS pajjamiiiHa Oes3meka mim gac

po60TH 3 MPUPOIHIMHE PaTIOHYKITTAMH.

Knrouogi cnosa: panon, NORM, KopuCHI KONlaIMHK, [IaxTa, BUMIPIOBaHHS, MPUJIAIM, BOJOTICTh, MU

Beryn
HebGe3neky BHYTpIIHROTO pPaJlialliiHOrO  ONPOMi-
HCHHA OpraHiBMY JIIOJMHA CTaHOBIISITH TPHPOIHI
JUKepena, 30KpeMa pajioH Ta MPOAYKTH HOro posma-
Iy, IO HaJeXaTh J0 cepii ypaHy, TOPIFO Ta aKTHHY-
pany. braaropoaHi paoHOBI Ta3u MOXOATh 13 pamaio-
aKTHBHMX IepeTBOpeHb paniro-226 (“*°Ra) B cepii
ypany (m1st rasy ““’Rn), pamiio-224 (***Ra) y cepii
Topito (s raszy “*°Rn) ta paxiro-223 (***Ra) B cepii
aKTHHOypaHy (Ui ra3y ' Rn) JaHIOriB po3nany B
3eMHIl kopi. Jlvire yacTvHA YTBOPEHHX aTOMIB pa-
JIOHy 3/l1aTHA BHXOJWTH 3 MiHEpaJiB B MOPOKHIM
MPOCTIp, HATIOBHEHMIA 200 Ta3zaMu, abo BOOO. 3Bij-
CH pajioH pyxaeTbesi AUPYHAYIOUH, Ha OUIbII TpU-
BaJIMX BIICTaHIX, PO3YUHAETHCS abo y BOJL abo B
razax [1]. Bpemrri-pemr, BiH BXOquTh y aTMocdepy.
Emamnamis pazioHy B OCHOBHOMY 3aJIC)KHTh Bill BMiC-
Ty *°Ra, ***Ra, **’Ra, ii TpaHCIIOPTYBAHHS M 3eM-
JICI0 PErYNOEThCSl TeOMBUIHAMH Ta TEOXIMIYHAMHU
napamMeTpaMy, TOMAl K eKCXaJAIis KOHTPOIIOEThCS
TiIPOMETEOPOIIOTTYHIMH yMOBaMHu [2].

3HAaYyHO MOMMpPEHI TPH TPUPOIHI 30TONM pa-
noHOBHX Tra3is: aktuHoH (*°Rn), Topon (“*’Rn) i pa-
noH (*’Rn), KM XapaKTePU3YETHCS CTIKAM ra30-
MOJIOHMM CTAaHOM, IO POOWTH X HAJA3BUYAIHO Mir-
pariiHo 37aTHUMHY [3]. 3 HHMX HAWOUTHIIHIA BHECOK Y
ONPOMiHEHHsST po6HTh “*’Rn, Ta MPOXYKTH HOro po3-
najgy — 28pg 2lpp 21Bj 2¥pg fj TPH 3OTOIH pa-
JIOHYy MAarOTh MOPIBHAHO HEBEJIMKUI TEPIOJ HAINBPO-
3majy, Py Po3Majii B MOETHAHHI 3 a€PO30JISIMH Yepe3
JIMXaJIbHI TIUIIXA BXOJSTh B OPraHi3M JIFO/TVHU.

Vkpaina 3amiaHyBana Ta 3AifCHWIA HAYKOBE
JIOCJTKEHAS CBOIX 3aJIi30pyJIHHUX IIaxT, 100 TIT-
BEpIUTH HAJIMHICTh BUMIPIOBaHb MapameTpiB pasi-
amifiHol Ta TirieHMHOI 0OCTAHOBKH, 3a0€3MeYNTH
€IHICTh IHTEpIpeTalli NepPBUHHMX JaHUX Ta IHIWBI-
JyaJlbHOTO KOHTPOJIO 32 OMNPOMIHEHHAM IIaXTapiB
Bill Ta30-TIOBITPSTHUX CYMIIIEH, 0 MICTSTh pajioak-
TuBHI Tasu “’Rn i “’Rn. Asropy crarTi 6ym10 3a-
MPOTIOHOBAHO TPAIFOBATH HAJl BU3HAYCHHSAM DIBHO-
Ba)KHOI 00’€MHOI aKTHBHOCT1 PajioHy Ta MOPIBHATH

pe3ynbTaTH 3 JNA0OpPaTOPHUMM JAHUMH JICKUIBKOX
minnpueMcTB Micta Kpuswuit Pir.

Hampuknan: maxra «@pyHse» (ropusoHTH —
1060 M, —1135 M, —1210 ™), [llaxta «Crnina» (ropu-
3oaTH —1060 M, —1135 M), IllaxTa «CeBepHas» (ro-
pmsont —1210 M), maxra «tOBiIeHHa» (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
Henrpamsaomy I'3K (LII"OK).

IMocTaHoBKa MUTAHHSA

JlocTiKeHHS. TIPOBOAMIIOCS HA 3aJT30PYIHHX
maxrtax YKpaiHd y piBHMX o0csrax Ta Ha PBBHUX
TOPM30HTaX HABECHI Ta BIITKY. TOUKH KOHTPOJIO
(KOHTpONBHI TOYKH) BH3HAYAIOTHCS POOOYMMU Mic-
IIMH TIOCTIHHOTO TIepeOyBaHHS MIaXTapiB, MEPCOHA-
Jy, U0 TPOBOAMTH BHOYXOBI poOOTH, Ta IHIIMX Tpa-
IIBHUKIB, /¢ OYIKYIOThCS HaWOUIbINI 3HAYEHHS pa-
JUIOAKTUBHOCT1 y TOBITpi. /0 HUX BIMHOCSATHCS TOY-
KW, SIKi PO3TAIIOBAHI:

—-B KIHII INTPEKIB CHUCTEMHU TOPH3OHTY, SKa

BEHTWIIOETHCS,

-y CWIBHO 3aTOIUICHHX TIPHAYMX BHUPOOKAX
(mobmmy Micts BUX0Ay a00 MI3eMHHX BOJ
B3/I0B)K TIOTOKY BEHTHIIALI);

—-B palioHaX 3HAYHHMX TOpPYIICHb T'€OJOTIHUX
CTPYKTYP;

-y MaJIONpOBITPIOBAHUX IIAXTHUX BHUPOOKaX
(oummmieHHS Ta TYHEJIIOBaHHA 320010, OYpiH-
HS KaMep TOILO);

-T100JIM3y 30HM 00BaJy (B3IOBX BEHTHILALI),
HE30JIbOBAHOIO BHKOHAHHA POOOTH Ta Be-
JIMKOI KUTBKICTh Py,

-y MicIIX 3 HAWTIPIIMMM TIOKa3HUKAMY 3a-
OpyAHEHHS THITY Ta Tasy;

—-B paHille BUABJICHUX AHOMAJIBHUX MICIIIX
pamiari.

Ha puc. 1 300pakeHO OfIMH 3 TOPM3OHTIB IIIa-
xti  «OpIKOHIKI3E», J& TPOBEICHO pAJ JIOCIi-
JUKEHb, Ha 10 BKa3YIOTh KOHTPOJIBHI TOYKH Ta Ha-
NPSMOK PYXY MOBITPS 13 CHCTEMH BEHTHJISILIL.

Bulletin of Lviv State Uni\ersity of Life Safety, Nel8, 2018

133


https://journal.ldubgd.edu.ua/index.php/index

I
Plane of Horizon of Mine Working (-527 meters)
| ‘
T \*//f
S > =
o T
_ g1 8% kS oL
e T | S
.7 15 2lf [2
Upcim((‘sl«ui/mux—/c[% /f L i »_5_-;: :2 ‘:g
M 4 9 sl Ig
i -
- 1 G I o8 il 6 5 S+
s HE-= 1 S |
[ = " 4.. : [
< ol 143 |l redb VP odh 1
S R A | | R ot
il =S w2l gl 2 s
< 2l o dF B % =H SR\
S s Z
3 HIE ||
S S | S %%ﬁﬂg{ s
5 s s S . e O] < |
5 = S50 5Bl 134 2
3| st 8 4B 8l s7 P2 E‘Pi
S sl SAF S)1= lEsiadl £0F
= &l 8L sl|Sris]| 84
] AT
F 4 3 P
4
He :
,,;;_,_»fi\}u =
i Feaomina =
/ 2

S

|5 Sy

&

g 37748
& = e
2 g
= 2l 43
2 Sl
= 5 :)"o-
= 2
= s |‘[§
8 53 e
5 SH St
=
S

WA
&l

— Install ca rging machine MT33
— Insfallation location the fire hydrant with a sleeve S0.M
I~ ¥, — Installation location the telechone

= :‘HumquccalmgnQ’rgu’n’d’mg’ 23

“—— — Direction of movement of fresh a ks

= —Place sludge wagons 2xplosive materials

R~ _— Radius of the danger zone at the chargin time

[T _— Border oﬁq_ér‘ztg janger zone at the charging ti DR

J R ——» - Radius of the danger zone at ime ion men..
1 Border of fhe danger zone at the time of eniry demolifion.men_—.

=~ - Radius of the danger zone at the time of the blast communication line -

|~ — Border of the danger zone at the time of the blast commutation line
] — Tnstallation location of explosive station

EB

= 140

Pucynok 1 —Topuzont—527 m maxmu «OpmxoHikime» (LI'OK)

VYV paiioHax, JIe CIOCTEpIraeThCs TEPESBUIIICH-
Hs XapaKTepUCTUK HOpPMaJbHOI poOOTH MPUCTPOLO, a
came Bojiory, npucTpii PI"A-2006 «Ikap» poous
«TEeXHYHy 3YNUHKY» IS CylnHHA (ilbTpa mpu-
CTpPOIO Ui TIOJAJbINMX BHUMIpIOBaHb. HaniiHiCTH
JAHUX, M0 BHUKOPUCTOBYIOTHCS IWMM TPHCTPOEM,
HI3bKA, ONMCaHa B Tabmmigx 1 12, 1Mo 3a3HayeHe y
Tabnu, cTOBIMUK «[IpuMiTKm».

Jis mpunagiB paniatiiiHoro xkoHtpomo Alpha
Guard PQ2000 se nepeBHILIEHHS YMOB JJIs1 HOpMaJib-

109 (108 107 06 105

Plane of Horizon -1180 meters

Mine "Yuvileyna"

HOrO (PYHKINOHYBaHHS TPUCTPOIO (BOJIOTOCTI) Ta
HIIMX TEOJIOTYHMX Ta KIMATUYHHUX XapaKTEePUCTHK.
UYepe3 3HaYHY KUTbKICTh €KCTICPHMEHTAIbHUAX TAHUX,
OIMH 3 Topw3oHTIB MmaxTu «lOBuIeiHAa» 3 po3rarry-
BaHHSM KOHTPOJIbHMX TOYOK HABEJICHO HIDKYE.

KUTbKIiCTP KOHTPOJIIBHUX TOYOK TOPH3OHTY —
1180 M maxtu «tOBineiHa» csaratoTsh 170, a pe3yib-
TaTu OyayTh HaJaHi BUOIPKOBO came Yy THUX oOjac-
TAX, JIC 3HAYCHHS BUMIPSHUX BEJIMYHMH OYAYTh CyT-
TEBO BIIPBBHATHCS Bi CEPEIHIX CTATUCTHUYHHX.

W32 133 134 u3s 136 137

Pucynok 2 — I'enepanpHuii mian ropusonty —1180 m maxru «lOBineiiHa» 3 pisHUMHU
cektopaMH A i B Ta 3a3HaueHHSIM KOHTPOJIBHUX TOYOK
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Plane of Horizon - 1180 meters
mine "Yuvileyna"
Sector A

Check-points

Pucynok 3 — ITnan ropusonty —1180 m maxmu «lOBineiiHa», cekTop A, KOHTPOJBHI TOUKH

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

Check-points

Pucynok 4 — ITnan ropuzonty —1180 M maxmu «tOBurteiiHa», cektop B, KOHTPOJIBLHI TOUKH
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Pe3yabTaru ekcnepuMeHTIB nepaTypa i THCK HE 3MIHIOIOTHCS Ta CTAHOBIATH
JaHi, orpuMani eKCrepUMEHTAILHUMHA J0cii-  BinnoBimHo T =23-25° C, P =56 kl]a.
JOKCHHSMH, TIpeJICTaBleHi B Tabmmx 1 ta 2. [Ilo crocyeTbesl pamialiiiHOi 00CTaHOBKM Ha
o ctocyerbcsa pamiamiiiHoi obctaHoBku B maxtax BAT «Espa3 Cyxa bankay, To Bci mpoBefie-
maxti «Opmxonikinze» BAT «lII'OK», To B iiioMy  Hi BHMiptoBaHHs Oymu 3MilicHeHi y 974 KOHTPOIb-
NpOBEJECHO 22 BHMIPIOBaHHA Yy KOHTPOJIBHMX TOY- HHMX TOYKaX. 3HAUEHHS BOJOrOCTi HaBEIECHO B Tal-
Kax. 3Ha4YeHHS OCHOBHMX TIOKAa3HWKIB paJiamiiiHoi Jwili 2, TeMIepaTrypa i THCK 3aJIMIIaI0ThCsl HE3MiH-
00CTaHOBKHM Ta BOJIOTOCTi HaJlaHo y Tabnwli 1, TeM- HAMHM icTtaHoBIATh: T = 23-24 °C, P = 57 klla.

Ta6mmust 1 — Pe3ynptatit momnepeaHboi OIIHKK padialiiiHoi 00CTAaHOBKU Ha rOPU30HTI —527 M
maxta iM.OpmproHikime (LI'OK)

Kontposbna | Cepenns noTyxHICTh | CepeaHe 3Ha4€HHS 00 €MHOI aKTUBHOCTI PaJIOHY, Bonoricts TIpumiTka
TOYKA no3u, MKP/ron Br/m® noBitps, %
PT'A-2006 «Ixap» AlphaGuardP Q2000
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 TTocunanus
9 8,0 £0,026 401 £80 520 £95 98 ITIiggac Bubyxy — 1800 bx/m”,
[ocuanus
10 2,0-6,0 £0,028 388 +94 442 £+ 106 99 T yac Bubyxy — 2000 Bxr/m”,
[ocuanus
11 6,0-8,0 £ 0,029 140 + 80 198 +£90 98 Tlocunanus
14 4,6-3,9 £ 0,026 110 +43 182 £ 57 96 [locunannsa
13 8,0-10,0 £ 0,031 140 + 83 244 £73 97 ITocunanHs
12 7,0 £0,028 255+ 65 242 £73 98 Tlocunanus
Z 8,3 £0,028 160 £77 T45£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 [Mocunanus
1 6,0-8,0 £ 0,029 289 £ 108 327 £ 144 86 TTocunanns
2 8,0-10,0 £0,031 300 £ 108 407 £ 117 97 Tlocunanus
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
Toyka 1 0Ty
TloBepxHs 14,0-23,0 £ 0,040 621 £ 98 521 +£90 73 YoJIOBIYMIT 3aTANIGHU TyalieT
TOYKa 2
TloBepxHs 17,0 £0,035 305+71 296 £+ 74 66 KiMHaTta  OYIKyBaHHS  Iepen
TouKa 3 CIIyCKOM Y IIAXTy

Hocunanna* — IlepeBuIneHHss HOPMAILHOTO pexXuMy pobotn npunany (sosoricts) mist PITA-2006 «Ixapy.

Tabmuus 2 — Pe3ynprati momnepeaHboi eKCHepTU3d pajgianiiiHoi oOctaHoBku Ha maxti «lOBineitHa»
(BAT «€8pa3 Cyxa bankay) ropusonty —1180 metpis

KonTponsHa Cepennst CepenHs BeJMUHMHA PIBHOBAXHOT Bonoricte |Cepemne 3HaueHHs BMicTy H  IIpumiTka
TOYKA MOTYXHICTB /103U, aKTHBHOCTI pajony, Br/m> noBiTps1, % [OBITPi MiHEPATLHOrO TUITY
MKP/ron PTA-2006 «Ixap» [ATphaGuardPQ2000 mr/v®

I 8,0 £0,026 310 £ 88 450 £ 100 88 0,085 £0,028 [Tocuianns
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 Tlocunanus
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
15 7,0 £0,027 303 =381 550 £ 130 96 0,083 0,031 TTocunanus
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 Iocunanus
173 8,0 £0,024 297 £ 67 35075 97 0,084 £0,031 [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
8T 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 INocunaHHs
87 8,0 £0,026 30T £82 494 £99 98 0,085 £0,025 [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 ITocunanus

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

BumiproBaHHS PpIBHOBa)XXHOTO 00CSTY aKTHUB-
HOCTI paJjoHy Ta TOPOHY 3a JIONIOMOTOI0 TIPSIMOTO
METOAY € HEOOXiIHMM 3aBIaHHIM MJIS1 EKcIpec-
OIIHKK BIUIMBY HA MEPCOHAN HAa POOOYOMY MICITL

KinbkicHa oOIliHKa TOBITPSHUX Ta3iB, TaAKUX K
222Rn, #°Rn, 21an, 3aJIEXKUTh Bl KUIBKOCTI IOKJ/Ia-
JIB cepii ypaHy 1 TOpito OUIS IOBEpXHI 3EMUIi.

He cnix 3a0yBaTy, Mo micas pagioakKTUBHOTO
pO3May BHILE3raJaHuX Ta3iB YTBOPIOETHCS 3HAYHA
KUIBKICTh 0l-PaJliOaKTUBHHUX JOYIPHIX HYKJITIB, IO
MPOHMKAIOTh y TUI0 mmaxTapiB. Lle crpudumsie 30i-
TBIICHHS JTO3W Bill HAKONIMYCHHS O-PAJiOHYKIIIIB B
OpraHiBMi IIaxTapiB, ajie Lel MTaT, SKUH MpaIfoe 3
NORM, o¢imiiiHo He pO3TIBIAAETHCS (32 BHHATKOM
MaxTapiB, SKi BUTOOYBAIOTh ypaH).

[lopiBHSHHS pPe3yNbTATIB, MPEACTABICHUX Y
Tabmsx 1 Ta 2, ki OyaM OTpyMaHi IUTSIXOM BUM i-
proBarus “*’Rn i °Rn i 3a J0NMOMOroi HpsMux
METOMIB BUMIpIOBaHHA 3 BHKopucTaHHsM PIA-
2006 «Ixap» ta AlphaGuard PQ2000, nemoHCcTpy-
I0Th PBHHUIIO B pe3yJbTaTax, 0COOJIMBO TpPH ITIBH-
MICHIH BOJOrOCTi Ta 30UIbIICHHI KUTBKOCTI MiHepa-
JHHOTO TMTY B MOBITPI MIAXT.

BucHoBkn

[Tpuponni Ta KIIMaTHYHI YMOBH LIAXT € CIie-
vy, Lleli akT mATBEPIIKYETHCS PIBHEM
BOJIOTOCTI, SIKH MO)e csraTh 3HadeHHd 99%, ane
TeMreparypa i aTMoc(epHuid TUCK He 3MIHIOIOTHCS.
YV mpoueci poOOTH Ha MAXTI WKIAIMBUM (HaKTOPOM
IS JTIOJICHKOTO OpraHizMy € T B TMOBITPi poOou ol
30HM Ta pPaAioaKTUBHICTH. AJb(}a-uacTUHKM YTBO-
PIOIOTBCSI BHACIIOK PpO3Maay JOYIpHIX TPOTYKTIB
*%Ra, *Ra i 226Ra, OCilaHHs Ha aepo30ysX i BBE-
JICHHS B OpraHi3BM JIIOJUHM IIDITXOM IHTAJIAI, a
aKTHHOH, PaJIOH 1 TOPOH NPU3BOIATH 10 30UThIICHHSL
JI03U TIEPCOHAITY.

BuCHOBKH, OTprMaHi aBTOPOM CTATTi PO CTaH
€KCIIepUM eHTAIbHHX JIOCTIKEHb Ta 3 aHAI3Y JaHUX:

1. KniMaTudHi YyMOBH BillirpalOTh BasKJIMBY
ponb y HaxiiHOCTi nanux. [loTpiOHO peTenpHO mia-
OMpaTH TPUCTPOI PajlialiiHOr0 KOHTPOIIO Ta BUMIi-
PIOBaHHsL.

2. IlpoBecTy KUIbKICHWI aHATI3 paiOHyKIIIiB
Ta BCTAHOBUTH /103y JIJIsI TIPHUKIB JIMITIE Bil pajiOHy Ta
TOPOHY, III0 MOXJIMBO 3 BHKOPUCTAHHAM O-
CIIEKTpOMETpii. Y 1BbOMY JOCTIKEHHI eKcrpec-
KOHTPOJb  (KOHTPONb Yy peajbHOMY dYaci) o-
BUIMPOMIHIOIOUMX PAJIOHYKIINIB Y TOBITPI 3IHCHIO-
BaBCS 3 BUKOPUCTAHHSIM JI€TEKTOPIB, NBUIBHICTD SIKUX

0asyeThcs HA BUKOPHCTAHHI I0HBAIIHHOT Kamepu. Alie
B pe3yibTaTi IHOTO JTOCIIKEHHS MU OTPUMYEMO 3a-
rajJbHy aKTUBHICTH (-paJIiOHYKIIIIB y TIOBITpi Ta .-
aepo30JTiB, OTOTOKHEHHX 3 ICTOTHOIO CUCTEMAaTUIHOIO
oM WTKO0. OCKUTEKYA BUMIPIOBaJIbHI MOXKITUBOCTI IIHIX
NPHUCTPOIB BU3HAYAIOTHCSI BOJIOTICTIO He Oitbie 85%.

3. CTBOpEHH HOBUX HOPMATHBHHX JJOKyMCHTIB
JUTS. BU3HAYCHHS BIUTVBY HA TIPAIIBHUKIB Ta HACEIICHHS
Bixz NORM Mae cTraTd HACIIKOM Ta HEBII'€MHOIO
YaCTHHOIO HAYKOBHUX JIOCJIKEHb y il rary3i. Hamii-
HICTB €KCTIEPUMEHTAJIBHAX METO/IIB Ta JOCTOBIPHICTH
pe3yNbTATIB € OCHOBOIO, Ha SKiH 0Oa3yBaTHMEThCS
paniamiiiHa Oe3neka pu poOoTi 3 MPUPOTHIUMU PaIio-
HYKJTTaMU.
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l. 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 0f 99%, but the temperature and atmospheric pressure are unchanged. In the process of work in the mine
there is a harmful factor forthe human body - dust in the air of the working zone and radioactivity. Alpha particles formed as
a result ofthe decomposition of the daughter products ofthe decay of 22“Ra, ?*Ra and **Ra, settling on aerosols and enterthe
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 extraction 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, °Rn, *!°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 measuring>*’Rn and 2?°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. Conducta quantitative analysis of radionuclides andseta doseforminers only from radon and thoron, which is po s-
sible with the use ofa-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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