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“I'Y «3anopoxycckuii oonacmuon navopamopnotii Llenmp I'CIC Ykpaunwiy

PAOAWALUMOHHO-TUTMEHUYECKAS OLIEHKA 5
YCNoBUU TPYOA NOPHAKOB MNMPU OOBbIYE XEJIE3HOU
PYAbl NOA3EMHbIM CINNOCOBOM

CraTbst OCBSILIEHA HCCIEJOBAHUSM 10 OLIEHKE 7103 00IyUEeHHUS TOI3EMHBIX TOPHOPAOOINX
3amnopoKCKOro JKeIe30pyAHOro KOMOMHaTa. YCTaHOBIEHO, YTO 001Iast CyMMapHast roioBast
J103a IPOM3BOJICTBEHHOTO 00TyueHus maxrepoB coctaBuia 0,31 M3B/rof, 4To 3HAYUTEITHHO
Huxke BennyuH, HopMupyeMbix OCITY (1 m38/ron). HanGomnbimii Bkias B 103y 00IydeHuUs
IIaXTEePOB BHOCUT panoH-222 — 0,27 m3B/rox, uro cocrasiuser 87,1 %.

Knruegwvle cnosa: paouayuorno-eueueHu4eckas oyeHka ycioeutl mpyoa, 3¢ exmugnast

003a NPoOU380OCMBEHHO20 OOLYYEHUA.

B pesynbrare npon3BOJCTBEHHON JICSTEIb-
HOCTH YeloBeKa (J100b4a U nepepadoTka MU-
HEPAJIBHOTO ChIPbs, CTPOUTCIILCTBO PA3JIMYHBIX
00BEKTOB U JIp.) MPOUCXOIUT Nepepacipeene-
HUE PUPOJHBIX PAJUOHYKIIUIOB B OKPYXKAFOLLEH
cpeze u cpeie oOuTaHus 4yenoBeka. B pesynb-
TaTe 3TOTO YBEJIMUUBACTCS paJAUAllHIOHHOE BO3-
I[eﬁCTBHC Ha YCJIOBCKA U, B YaCTHOCTH, B IIPO-
W3BOJICTBEHHOU cepe.

HepBBIM HU3BCCTHBIM CJIy4ya€M HETaTUBHO-
r0 00TyueHHs B pe3yJbrare NpodeccHoHaIbHOMI
JACATCIBHOCTU MOXHO CUHUTATh IMOBBIIICHHYIO
CMEPTHOCTh CpellU IAaXTEepOB, KOTOpbIE B XV—
XVI ct. paboranu B maxtax r. [llneebepra B
Cakconuu (I'epmanus), rue moObiBanu cepeod-
po. B Bozayxe aTHX maxT ObUTH 0OHAPYIKEHBI
BBICOKHE KOHLIEHTpAIMH pajioHa, 0COOCHHO B
OJIHOH, T7Ie YPOBHU pajoHa coctaBmwin a0 S00
bx-M?. 3ab0eBaeMOCTh PAKOM JIETKHX Y IIax-
TCPOB 3TOM IIaXThHl B JACCATKU pa3 IMpeBbIIaia
AHAJIOTHYHYIO 3a00JeBaEMOCTh y HacEJICHUS.
3TO MO3BOJIMIIO BBIIBUHYTh THIIOTE3Y O MPUYUH-
HOU CBSAI3M M€Y BBICOKMM YPOBHEM COJIEpKa-
HUS paAMOaKTHBHOTO ra3a pajjoHa B BO3IyXe Ha
pabounx MecTax MIaXTePOB U PaKOM JIeTKUX [ 1].

B nanpHelinieM ObLIO YCTaHOBJICHO, YTO
panuanroHHOE BO3JICHCTBHUE IaXKe ITPU HEOOIIb-
1I0# J103e 00JTyueHHsI COMTPOBOMKAAETCS JOMOJI-

HUTEIIbHBIM PUCKOM PA3BUTHUSI OHKOJIOTHYE CKUX
3a00JIeBaHUH.

B cBsi3u ¢ 3TUM HOPMATUBHBIMH OTEUE-
CTBEHHBIMU JJOKYMEHTAaMHU BBEJCHO HOPMHUPO-
BaHUE PaJIMALMOHHOTO (akTopa i padOTHU-
KOB, paboTaronux B cepe BO3ACHCTBUS TEX-
HOTE€HHO-YCHJICHHBIX UCTOYHUKOB MTPUPOTHOTO
poucxokaeHus [2].

OHUM U3 TaKUX BUAOB PAOOT SBISETCS JI0-
ObIua KEJIEe3HOU PYIIbI MOA3EMHBIM CIIOCOOOM.

AHau3 IMTepaTypPHBIX UCTOYHUKOB TIOKA3bI-
BAET, UTO YPOBHU OOIyUCHUS IIAXTEPOB HEYypa-
HOBBIX PyJTHUKOB 3a CUET €CTECTBEHHOU paino-
aKTUBHOCTH MOTYT JIOCTHTaTh BEJIIMYHMHBI Ipe-
JieJia TOJ0BOH J103bI O0TyUYCHHS 1JIs TIEPCOHATIA
KaTeropuu «A», a THOTAa 3HAYUTEIHHO €T Mpe-
BBIATH [3—5]. [Ipu 5TOM OmpeaesIoNyIo poib
B (DOPMHUPOBAHUH J103bl OOJIyUCHHS HIAXTEPOB
UTPAIOT €CTECTBEHHBIE PATUOHYKIIUIBI — PAIOH
Y TIPOJYKTHI €ro pacmajaa, a TaKKe paguoHyK-
JUBI YPAHOBOT'O ¥ TOPUEBOTO PSIOB, COAEPKa-
iyecs: B JIOObIBAEMBIX Py/laX U BMEIMIAOIIUX
opoax.

[TepBrie nccnegoBaHUS B ATOM HampaBiie-
Huu B CoBerckoM Coro3e ObUIH MPOBEICHBI B
Jlennnrpaackom HUUM pannaiinoHHOM TUTHEHbI
[6]. B YkpauHe paOoThI 10 U3YUYCHHIO COMEP-
JKaHUS TIPUPOJTHBIX PATUOHYKIIHIOB B KeJe30-
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PYIHBIX IIaXTaxX MPOBOIWINCH Ha maxTax Kpu-
BOPOXKCKOTO JKeJIe30pyAHOT0 OacceiiHa B KOHIIE
1990-x rr. [7].

HccnenoBanusMu yCcTaHOBIIEHO, YTO Hau-
Oosbliee 3HAUYCHHUE J103 OOJIyUeHHsI IIAXTEPOB
XapaKTepHO IS XKeJIe30PYyIHBIX, ITOJIN- U peJl-
koMeTarmdeckux maxt (0,1-450 m3B/rox). B
3TUX UCCIE0BAHUSAX YUUTHIBAIUCH TOJIBKO JBE
KOMITOHEHTBI PaJIHallMOHHOTO BO3JEHCTBUS —
pamoH-222 u BHENIHEee raMMa-u3nydeHue. [1si-
JiepaivaioHHbBIN (aKTOp HE YUUTHIBAJICS.

B cB431 ¢ 3THM HaMM IPOBEJIEHBI HCCIIEN10-
BaHUsI Ha 3aIIOPOKCKOM KEJIe30pyAHOM KOMOH-
Hare, KOTOPBIH CTall MEPBBIM MPEANPHUSITHEM B
o0sacTu, rie mpoBezicHa paboTa Mo OlEHKE 703
00JTydeHHs TOI36MHBIX TOPHOPAOOYHX.

3anopoKCKUH JKeIe30pyAHbIH KOMOUHAT —
OJIHO U3 KpyITHEHIIUX NPEIIPUATUN TOPHO-ME-
TaJTyprudeckoit orpaciu Ykpaunsl. OH MOCT-
poen Ha 6a3e FOxxHo-beno3epckoro MecTopox-
JICHUS JKEJIEe3HBIX Py, PACTIONOKEHHOTO B LI€H-
Tpe 3anopoxckoii oonactu. JIe Tpetu ero 3a-
nacoB — Ooraras pyaa, Koropasi coaepxut 60—
66 % >xene3a U 3HAUUTENIBHO MPEBOCXOJUT IO
KauecTBY He ToJbKO pyny KpuBoposxkckoro dac-
CellHa, HO U JPYIUX MECTOPOXKACHHUNU EBPOIIBL.
KomOuHar BBesieH B skciutyaranuio B 1970 .

Pynnbiit maccus 3aneraer Ha riryoune 400—
1000 M npotskeHHOCTHIO Ooniee 2500 M. [mas-
HBIM KeJIe30pYAHBIM MHMHEPAJIOM SIBJISETCS Te-
MaTHT. [ TTaBHBIMH TOPOA000Pa3yIOIUMH MUHE-
pajaMy ABISIOTCS MarHETUT, KBapll, CHUIEpOII-
JIE3UT U XJIOPUT. M3 cOMmyTCTBYIOMIMX MUHEPAIOB
B TIOPOJI€ U py/€ BCTpEUaeTcsl UPKOH, araTuT,
PYTHIL, TYPMaJIMH, HIBMEHHT, YaCTh U3 KOTOPBIX
COJIep>KaT MOBBIILIEHHOE KOJINYECTBO €CTECTBEH-
HBIX PAJUOHYKJINA0B (IIUPKOH, WIIBMEHUT).

Bo BpeMst mpoxoauecKux, B3phIBHBIX, APO-
OWJILHBIX, COPTHPOBOYHBIX M IPYTHX paboT Ha
TOPHOPAaOOYMX BO3JCHCTBYIOT HEOJIArOMPHAT-
Hble (PaKTOPBI — MUKPOKIMMAT (TIOBBIILICHHAS
BJIQXKHOCTD), POU3BOJICTBEHHAs IbLIb, T'a3bl,
1ryM, BUOpamusi, a Takke psii paauanioOHHBIX
(hakTOpoOB — pajMoaKTUBHAS BLIb PYABI U TO-
POJIBL, coaiepKaliasi MPUPOIHBIE PATUOHYKIIUABI
panuii-226 (Ra-226) u ropuii-232 (Th-232), pa-
JMOAKTUBHBIN ra3 paaoH-222 (Rn-222) u npo-
JIYKTBI €T0 pacraja, a TakkKe BHEIIHee ramMmma-
U3JTy4EHHeE.

Marepuanbsl 1 MeTOAbIL. I IpOBEICHUS
HCCIIEI0BaHNUH HCTIOB30BAIIMCEH CIIETYIOIINE ITPH-
0opel 1 obopynosanue: pozumerp JPI-01T1,

paanometp PPA-01, cnekrpomerp CEI-001 ¢
omokom nerexrtupoBanus bJIE-20P1, crekr-
pomeTp ¢ OmokoM nerektupoBanus JIJIK-
160B3, aciupatop M-822.

lonoBas »>¢dexTuBHas 1032 TPOU3BOJI-
CTBEHHOT'0 OOJyUeHHUS PAacCUMUTHIBAJIACh Kak
CyMMa 103 BHEIIHETO O0JTyYeHHUS U BHY TPEHHETO
00TyueHHs, 00yCIOBICHHOTO HHTAISLIMOHHBIM
MOCTYTUICHUEM JIOJITOKUBYILIUX IPUPOIHBIX pa-
JUOHYKITUIOB C TPOM3BOJCTBEHHOW MBLIBIO U
BIBIXaHHEM KOPOTKOKUBYIIUX AOYEPHHUX IPO-
IOYKTOB M30TOIOB pajioHa.

Pacuer 103 001y4eHUs1 MPOBOAMIICS IO Me-
TOJIUKE, N3T0KeHHOU B CaHUTapHBIX TIPAaBUIIAX
Poccutiickoit ®enepanuu «O0palieHue ¢ MUHE-
PAJIBHBIM CBIPEM U MaTEpUaIaMU C TIOBBILICH-
HBIM COJICpKaHUEM TPUPOJHBIX PaTHOHYKIIH-
noB» CII 2.6.1.798-99 [8].

[IpenBapuTtenbHO ObLTa HCCIEIOBAHA YACTb-
Hast aKTUBHOCTb €CTECTBEHHBIX PaIHOHYKIH/IOB
B pylle ¥ nopoje, onpenencHa d3HeKTUBHAS
paBHOBecHasi 00beMHasi aKTHBHOCTh PaJoOHa,
M3MEpPEHO BHEIITHEE FraMMa-H3JTy4YeHHE U COAeP-
YKaHWE €CTECTBEHHBIX PaJHOHYKIIH/IOB B IPOU3-
BOJICTBEHHOM MBLIH BO3/1yXa paboueii 30HBI.

Touky M3MepeHust paJralMOHHbBIX MapaMer-
POB BBIOpaHbI TaKUM 00pa3oM, YTOOBI MOXKHO
OBUIO TIOJNYYUTH JOCTOBEPHBIC PE3YJILTAThI MO
Jy4eBbIM Harpy3KaM IIaxTepOB OT BHEILTHETO TaM-
Ma-M3Iy4eHHs, BHYTPEHHETO 3a CUeT pajJoHa, a
TaKKe COACPIKAHMS JONTOKUBYILIUX TTPUPOJHBIX
PaIMOHYKINAOB B BO3AyXe paboyell 30HBI TIPU
BBITIOJIHEHHH ITHUIC00Pa3YIOIIHMX OTIePaLid.

Pe3yabTaTel n ux obcyxaenue. B mpo-
1ecce onpeaeNieHus] ypoBHS pajnaluu ObLIO
BhITNIOTHEHO Oosiee 100 M3MepeHuit MOIIHOCTH
MOTJIOIIEHHOH 103bl FaMMa-U3Ty4eHHs B BO3/1Y-
Xe Ha pabouMx MecTax TMOA3EMHBIX paboumXx,
yCpEeIHEHHAasl BeIMYMHA KOTOPOW cocTaBuia

14,5 mxP/uaac.

lonoBast a¢hhexTBHAS 1032 BHEITHETO

00ITyueHHs paccuuTana 1o Gopmyie:

106
D,=10"-K-XP, -t

rie P, — MOmHOCTE /10361 raMma-u3Iyde-
HUsI IPH IPOBEACHUH onieparuii, MKP/Jac;

t — BpeMst HaXOXK/JIeHHsI paOOTHHKA B TOUKE
usmepenus — 1700 u/ro;

K — xoaddunment nepexona ot MoryiomeH-
HOH J103bI B BO3/IyXe K 3P (EKTHUBHOI, 3HAYCHHE
KOTOPOTO JUIsl FaMMa-H3ITyYeHUsI TPUPOIHBIX pa-
JTVOHYKIIMIOB prHUMaiack paBHbM 0,7 38/Ip.

m3e/ron, (1),
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CornacHo pacyeTy rojosas /1032 OT BHEII-
Hero oOyuenwust coctasmia 0,02 mM3B.

VYpoBeHb 00BEMHON aKTHMBHOCTH pajoOHa-
222 B 30HE JIpIXaHMsI paOOTHUKOB Ha BCEX TOpH-
3oHTax coctaBmi 50 bk/m?. C yuerom ko3 pu-
uuenta paHosecus 0,4 [9] axBuBaneHTHAs paB-
HoBecHasi oObemHasi aktTuBHOCTH (DPOA) pa-
noHa-222 cocrasuna 20 bx/m®. O6beMHas ak-
TUBHOCTBH TOpOHa-220 M3-3a MaJO3HAYNMOCTH
HE M3MepsIach, M /1032 OT 3TOW KOMIIOHEHTBI
HaMHU HE pacCUMTHIBAIACH.

Jlo3a BHyTpeHHETO 00IyUeHHUS TOA3EMHBIX
pabourx 3a cYeT HHTATSAUU KOPOTKOKUBYIIIUX
JIOYEPHUX MPOITYKTOB M30TOMOB PaI0HA PacCUu-
TBHIBAJIACH 110 (hOpMYyJIe:

My, =107°-(78-C, )t M3B/rOZ, (2)
e C

i — JPOA panona, br/m’;
t — Bpemst pabotel — 1700 u/rox.
Hcnons3yst pe3ynasrarsl paJOHOMETPUH, 110
¢dopmyne 2 paccunTaHa /1032 BHyTPEHHETO 00-
JIY4YCHUA 3a CUCT BABIXaHUA pagoHa:

My, =107°-7,8-20-1700 = 0,27.m36 / 200.

J17151 OLICHKH 10361 BHYTPEHHEr0 00Ty UCHHS 32
CUCT BABIXaHHS JOJTOKUBYIIMX TPUPOTHBIX pa-
JIMOHYKJTM/IOB OBIITH TIPOBE/ICHBI TaMMA-CIIEKTPO-
METPUYECKHE UCCIIEIOBAHMUS YISIBHON aKTHBHO-
CTH JKEJIC3HOM PY/IbI U TIOPOIBI @ TAKIKE 0TOOpaHa
MIbUTb B 30HE JIBIXaHUS TOPHOPaOouunX (Tadum. 1).

Tabnuya 1. Coodeporcanue ecmecmeeHHblX
PAOUOHYKIUO08 8 pyde U Nopode uaxmol
Jrcene3opyono2o komounama, br/xe

HanmeHoBaHue Ra-226 Th-232 | Kanuir-40
Pyna xenesHas 7,0 1,4 8,6
Mopoaa 12,0 1,4 275

Pesynbrarel u3MepeHusl moka3aiu, 4To Be-
JIMYMHA 3abIJICHHOCTH Ha pa00YHX MECTax rop-
HOpabouux cocraBuia 7,7 Mr/m® .

Jlo3a BHyTpeHHETO 00TyUeHHUS TOA3EMHBIX
PabOTHHMKOB 33 CYET UHTAISIIMOHHOTO TTOCTYII-
JICHUS IOJITOXKUBYIUX IPUPOTHBIX PATHOHYKJIH-
noB Ra-226 u Th-232 ¢ npon3BoACTBEHHOI TbI-
JIBIO PacCYUTHIBAIACH 10 (hopMmyIie:

ﬂRa-226,Th-232 =10"-XA-¢ vt f m3s/roz, (3),

rae A — yJelbHas akTuBHOCTh Ra-226 u Th-
232 B IpOU3BOICTBCHHOM MbUTH, BK/KT;

€— JI030BbIi KO(PDUIMEHT ISl MHTAISTIMOHHOTO
nocrymienus Ra-226 u Th-232, paBHblil cooT-
BerctBenHo 4,5 X 10° 38/bk u 4,5 x 107 38/BK;

V — CKOPOCTb JIbIXaHusl, Uil paboT cpeaHen
TSHKECTH pUHUManach 1,2 m*/4;

¢ — IPOJIOJDKUTENLHOCTH paboT B YCIOBHUSIX
MTOBBIIIEHHOM 3ambIeHHOCTH — 1700 u/ros;

f— u3MmepeHHast cpefHss o0mas 3anbUIeH-
HOCTBH BO3/IyXa B 30HE JbIXaHHs pabOTHHKA B
TEUCHHUU BPEMEHHU paboThl — 7,7 Mr/m?.

[IpoBeneHHBIE pacueTsl MOKa3aJH, YTOo 1032
00 TyueHHs 32 CUET HHTAJSIIIMOHHOTO TIOCTYIIIe-
Hus Ra-226, copeprkaierocst B MblUIM py/bl U
nopo/ibl, coctaBuia 0,016 mM3B/roj, 3a cyer uH-
rasioHHOro nmoctymieHus Th-232 — 0,004 M3/
rojl, CyMMapHasi 103a OT BHyTPEHHET0 00Jyye-
HUSI 32 CYET AOJITOKHUBYIIMX TPUPOIHBIX PAIHO-
HykiuoB coctasmia 0,02 m3B/ro.

Obmas cymmapHas rojoBast 3pdexkTuBHas
J103a IPOM3BOJICTBEHHOTO OOTY4YCHHS IIAXTEPOB
npu paboTe ¢ TEXHOT'€HHO-YCHUIICHHBIMHU eCTe-
CTBEHHBIMU PaJMOHYKIHJIaMU paBHA CyMMe
JI03 OT BHEIIHET0 ¥ BHYTPCHHETO 00Iy4YeHHS U
cocraBmia — 0,31 m3B/ron (Tabdm. 2).

Tabnuya 2. [oza obnyuenus waxmepos
Jcene30pyonbIX waxm, m36/200

BHelHee BHyTpeHHee o6y4eHune CymmapHas

obnyyenne | Rn-222 | Ra-226 | Th-332 | A03a

0,02 0,27 0,016 0,004 0,31
BoiBOoaBI

1. Bennunna adpexTrBHOM 10361 TPOU3BOI-
CTBEHHOTO OOJIyUYCHHUS IIAXTEPOB 3aIIOPOKCKO-
ro KeJe30pyJHOr0 KOMOWHATa COCTaBUJIa
0,31 M3B/roj, YTO 3HAYNUTEILHO HIKE BETUUHH,
Hopmupyembix OCITY (1 m3B/ron).

2. HanbGonpmwmii BKag B 103y OOTydeHUs
[IaXTePOB BHOCUT panon-222 — 0,27 m3B/rog,
yto cocrasisier 87,1 %.

IlepcnekTuBBI JaJbHEHIIUX HCCJIEN0-
BaHMii. B CBf3U C CylIeCTBEHHBIM BKJaJIOM
J103bI 00JTyUEHUS MAXTEPOB B 0OIIYIO 03y 00-
JTy4eHUs HaceleHUs] YKpPauHbl TEeXHOTCHHO-
YCUJICHHBIMU UCTOYHUKamH (2,4 M3B/T01) clie-
JIyeT MPOJOJDKUTH UCCIEIOBAHUS B 3TOM Ha-
MIPaBJICHUM.

Heo0Oxoaumo u3yuath JT030BYHO) HArpy3Ky
IaXTEPOB HE TOJBKO XXEIEe30PYIHBIX, HO U
YTOJIBHBIX IIAXT U OIEHUTH KOJUIEKTUBHYIO 103y
00JTy4YeHHsI IAXTEPOB YKPaUHBbI.

JlanHast paboTa sIBJISICTCS. OCHOBaHHUEM JJISI
pa3paboTKK MEPOIPHUSITHI 0 CHUKEHUIO 103
00JIyYeHHs 1axTepoB, 0C000e BHUMAHUE MPH
3TOM HEOOXOIUMO YJCIIUTh CHIKCHHUIO COJIEP-
JKaHUs pajioHa-222 B MOJ3EMHBIX BEIPa0OTKaX.
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A.lL Cesanvnes, A.B. Kyuyak, M.I. Kocmeneywvkuii
PAJITALIMHO-TITTIEHIYHA OITHKA YMOB IPAII 'TPHUKIB ITPH JTIOBYBAHHI 3AJII3HOI PYJIN
HNIA3EMHUM CIIOCOBOM

CrarTs npuCBsSUCHA A0 CTIIKEHHSIM 11010 OLIHKHU /103 OIIPOMIHEHHS MTiI36MHUX TPHHUKIB 3aMOpi3bKOTO 3ai-
30pyaHOro KOMOiHaTy. BcTaHOBMIEHO, 1110 3arajibHa CyMapHa piuHa 1032 BUPOOHUUOTO OMPOMiHEHHS TIAXTapiB
cxnana 0,31 M3B/pik — L1e 3HAYHO HIDKYE 3a MOKa3HUKH, 110 HopMytoThest OCITY (1 M3B/pik). Haiibinbimmit
BKJIJ] B JI03y OIPOMIHEHHS [IaXTapiB BHOCUTH pagoH-222 — 0,27 M3B/pik, o cknaaae 87,1 %.

Knrouoei cnosa: paoiayiiino-cicieniuna oyinka ymos8 npayi, epexmusna 003a 8UpoOHUY020 Onpo-
MiHeHHA.

A.L Sevalnev, A.V. Kutsak, M.I. Kostenetskij
RADIATION-HYGIENIC VALUE OF THE LABOUR CONDITIONS OF MINERS IN EXTRACTION
OF IRON ORE IN THE UNDERGROUND WAY

The annotation is dedicated to the researches of evaluation of dose of irradiation underground miners
of the Zaporizhian iron-ore combine. It is estableshed that the common summary annual dose of industrial
irradiation is composed 0,31 mSv/year, that is considerably lower of the quantity, standardizing MSRU
(1 mSv/year). Radon 222 carry in the biggest deposit in the dose of irradiation of the miners — 0,27 mSv/
year, that is composed 87,1 %.

Key words: radiation-hygienic value of the labour conditions, the effective dose of the industrial
irradiation.
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