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Abstract. The article analyzes the factors influencing safety in connection with Ukraine's ongoing restructuring
of the coal industry. Presents the results of integrated environmental-radiometric and geochemical research carried
out on the territory of the abandoned mines of the North-Eastern Donbass. Describes the features of the geological
conditions of liquidated mines. In the process of ongoing research: dose rate of gamma radiation, the flux density of
beta - and alpha - particles was determined, the total specific activity of rocks and the presence of radon in the air.
The complex geologic and radiometric research have identified sources of radioactive contamination of the areas of
the mine fields with abandoned mines. Revealed that the total specific activity breeds more than 90% due to the
presence of “* Ra. The presence of radioactive waste requiring disposal. It is determined that the rise of groundwater
containing radionuclides and high salinity, is a danger for sources of centralised water supply (Svetlichansky intake),
and also wells and springs located on the territory of research. The research conducted at the mine "Lugansk" has
allowed to identify groundwater radon content sufficient to establish spas. Given the concentration of radon water
used in different countries for balneological purposes. Recommendations on the use identified in the study arca
different groups of radon water.
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PE3YJIbTATDBI 9KOJIOI'O-PATUOMETPHYECKHNX
NCCIEAOBAHUMU ITPU IMKBU AU TAXT
CEBEPO-BOCTOYHOI'O TOHBACCA

N. B. Yaanos
XapproBCKHil HAMOHATBHEI yHUBEepcHTET M. B. H. Kapasuna, Ykpauna

KmodeBnie ¢j10Ba: THKBHAANWS MIAXT, PAJOH, 3aTPA3HCHHC, PAIHOAKTHBHOCTD, MOI3CMHBIC BOJBI, OaTbHCO-
JIOTHAL.

Annoramus. [IpeacTaBmcHI pe3yIbTaThl KOMILICKCHBIX 3KOJIOTO-PAIHOMCTPHUCCKAX HCCICIOBAHUHA TCPPH-
TOpHi THKBHANPOBAHHEIX MaxT Cesepo-Bocrounoro JonOacca. M3yvyamuch: MOMIHOCTH JO3BI TAMMA- H3ITYUCHHS,
IUTOTHOCTH TOTOKA OeTa- 1 anb(ha- YaCTHII, OTPEACIUIACH CYMMAPHAS Y IETbHAS AaKTHBHOCTD ITOPO W HATMIHE Pasio-
Ha B BO3Ayxe. [IpoBEACHHBIN KOMIUICKC I'€OJIOTHYECKHX M PAJAHOMETPUYCCKUX UCCICAOBAHMM MO3BOJIUJ BBUIBHTH
HMCTOYHUKH PAJIMOAKTUBHOTO 3arpsS3HCHUS HA TEPPUTOPHSX IAXTHBIX MOJEH JIHKBHAUPOBAHHBIX IAXT. Y CTAHOBICHO
HAJIMYUE PAAMOAKTHBHBIX OTXOJO0B HY>KIAIOIIUXCS B 3aXOPOHCHUH. /[[aHBI PEKOMEHIALMHU 1O MPUMECHCHHUIO BBISAB-
JICHHBIX B paHOHE HCCACIOBAHUM Pa3IMYHbBIX FPY I PAAOHOBBIX BOJ.

Pectpykryprzanmsa yroasHOM NPOMBINIIEHHOCTH Y KpawHbl, HpoBoguBmasica ¢ 1996 r. ma Teppu-
Topun JloHOacca npuBeNa K HAPYIICHUIO PABHOBECHS B CHCTEME «BOJA — TOPHBIC OpoabD. Hanbonsimyro
VIpo3y Ans OC30MACHOM JKU3HEACATCIBHOCTH MPEACTABIACT 3aTOIUICHUE TOPHBIX BBHIPAOOTOK M HMOABEM
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VPOBHS TNOJ3EMHBIX BOJX 33 NPEACIaMU TOPHBIX OTBOJOB NPH KOHCCPBALMHM TOPHOXOOBIBAFOLINX
MPEANPUITHH «MOKpPbIM» crocoOoM. CIeACTBHEM 3THX MPOLIECCOB SBILICTCS. YCHICHHE BOCXOAALICH
MUTPALUH BBICOKO MHHCPATH30BAHHBIX BOA TNYOOKHX TOPHU30HTOB, M Kak CICACTBHE, CMCIICHHC
BOJOHOCHBIX TOPHU30HTOB MEXKIY 30HAMH aKTHBHOTO M 3aMEIJICHHOTO BOJX0OOMCHA, MPOCCIAHUE JHEBHOU
TIOBCPXHOCTH, CYINCCTBCHHAS AKTHUBM3AMUs razoeod murpanuu [6-8]. [IpakTHacckuM CICICTBHEM 3TOTO
MOJKET OBITh BO3PACTAHHC PUCKA BO3HUKHOBCHHUS OIACHEIX CHUTVALMHA: HEKOHTPOIMPYEMOC VXYALICHUE
Ka4eCTBA MOBEPXHOCTHBIX M MOA3CMHEIX CHCTEM IMUTBEBOrO BOJOCHAOXKCHWS, MOATOIVICHHE H Paspy-
LICHUC KUIHIIHOTO W MPOMBILUICHHOTO (POHIA, a TAakKe KOMMYHHKALUH (B TOM YHCIC 3KOIOTHYCCKH
OmacHbIX — He(Te-raz0-mpoaAyKTOMPOBOIbI, XHMUYCCKHE MNPESIANPUATHS U Mp.), YCIOKHCHHEC YCIOBHH
BEJCHHA CEIBCKOTO XO3AHCTBA Ha MOATOIUICHHBIX TeppuTopmax. Heympasisgemoe passutve 3THX IPO-
LIECCOB, KOTOPBIC B OOJIBIIMHCTBE CIYyYacB HOCAT HEOOPATHUMBIH XapakTep, MOMKET MPHUBECTH K 3KOJO-
rHYEcKOl Katactpode, MOCICACTBHI KOTOPOH MOTYT HMETh YPE3BBIUANHO JTUTCIBHBIN H MacIITaOHBIA
Xapakrep.

B craree ommcaH KOMITIEKC PagMOMETPHUYECKHUX HCCICAOBAHHM, IMPOBEACHHBIX HA TEPPHUTOPHH
IIAXTHBIX TOJICH NTUKBUAMPOBAHHBIX MIAaXT AJIMa3HO-MapbeBCKOTO T€OJIOTO-IPOMBIIIICHHOTO patoHa
(I'TIP) Cesepo-Bocrounoro HouGacca. Ha mpoTskeHUE HECKONBKUX JICT Y KPAUMHCKUAN HAYIHO-UCCIIC0-
BaTCNbCKUA HUHCTUTYT 3Kojoruueckux mpobmem (YxkpHUMOIII) BeimonHsa COCHHATBHBIC HUCCICIOBAHHUS
M0 M3YYEHMIO coaepkaHus pagoHa (“’Rn) HA TEPPUTOPHMH MPOMILIOMAAOK THMKBHIMPOBAHHBIX IIAXT
Anmvaszno-Mapresckoro [TIP. ABrop mpuHMMAan HEMOCPEACTBCHHOE YUACTHE B 3TUX HCCICAOBAHUAX. B
MPOLIECCE HCCICAOBAHNN MPOBOANIOCh H3VUCHUE COACPKAHUS PAJOHA: B IPU3EMHOM clloe atMoc(hepHOTro
BO3AYXa pabovel 30HBI 3aKPBHIBAIOIIUXCS LIAXT, B MPU3EMHOM CII0¢ aTMOCheprl BONMN3H TEPPHKOHOB; B
CKB2)KMHAX, POJHUKOBBIX BBIXOAAX MOJ3EMHBIX BOJ M MOBEPXHOCTHBIX BOJAOTOKax. Kpome Toro, moussl,
TPYHTHI, MOPOJHBIC OTBAIBl W CYTJTHHUCTO-WIHCTBIC OTIOXKCHHSA B OTCTOMHHKAX INAXTHEIX BOJ BCEX
JVKBUIUPOBAHHBIX IIAXT HM3VUCHBl MO TAKHUM MOKA3aTCNAM, KaK MOINHOCTh JO3BI TaMMa-U3MYUCHUS,
IIOTHOCTb TIOTOKA OeTa- U ab()a-uacTHII, ¥ HATHUME SMAHALMI ~~'Ra ¢ MOBEPXHOCTH MOPOA. Pe3yasraThl
m3yueHus AnmaszHo-Mapeesckoro [TIP mpuBomsarcs Ha npumepe bpsakosckolh um  CTaxaHOBCKOH
TeppuTopuansHo-pomeinuicHHbX  armomeparuii  (TTIA). Tepputopust bpsiakoBckoit u CTtaxaHOBCKOMH
TITA mocratouno nokasateapHa A JlonOacca, T.K. IPAKTHUSCKH OJHOBPEMEHHO ObLTH THKBHIUPOBAHEI
8 maxt: «3amkoBckasy, «bpsHroBckas», «umenu Mmpuua», «umenun U. B. YecHokoBa», «MakcumoB-
ckan», «Llenrpamsnas Upmunao», «bexanosckas» u «JIyranckasm.

OTMeeHO, 4TO BCE INAXThl OMHCHIBACMONW TEPPUTOPUH pa3padaThiBaay YTOJIbHBIC IUIACTHI B BEChMA
CIIOJKHBIX TOPHO-TCOJOTHYCCKHUX VCIOBHAX: CKIAOYaTOC 3aJCTaHUEC MOPOA ¢ OONBIINAM KOIHYESCTBOM
JU3BIOHKTUBHBIX HAPYIICHHH, OOJBIIOE YUCIIO OTPA0ATHIBACMBIX IIIACTOB (IIaXThl OTPabATHIBATIH OT 5 10
17 mnactoB) [1, 2]. B CTpyKTYpHO-TCKTOHMYECCKOM ILIAHE PAHOH HCCICIOBAHHN MPHUYPOUCH K 30HES
CesepHoli Menkol cknaguaroctd JloHOacca, cO CIOKHBIM T'€ONOTHUYCCKUAM CTPOCHHEM. |EKTOHHUECKOE
CTpPOCHHE palioHa HCCICNOBAHMM XapaKTEpHU3YeTCs MHOTOYHMCICHHBIMM 30HAMH TEKTOHHUYECKHX
HApYLICHHUH, PEACTABICHHBIX HHTCHCHBHO TPCIIMHOBATHIMY MOPOAAMH, KPOME TOrO, BCE INAXTHI HMEIH
cOOMKH JPYT € APYroM. ITO TOBOPHUT O HATHYHMH THAPABIMICCKHUX CBA3CH MEKIY BOJOHOCHBIMU TOPH30H-
TaMH M MEXKAY MmaxtaMu B menoM [3]. I'myOuHa pa3zpaGoTku yrompHBIX IIAcTOB KojeOamack ot 380 M
(maxra «3amkoBckasy) mo 960 m (maxta «umenu WMiobuuay), OCTalbHBIC MIAXTH UMEIH TIyOUHBI B
muanazone 680-770 M. OTMe4eHO, 4TO BCE WIAXTHl HCCICAYCMOH TCPPUTOPHH SIBISAIHCH CBEpXKATC-
TOPUHHBIMH IO MCTaHY [3].

Llensio nccnenoBaHns SBIAIACH OICHKA HKOJIOTO-PAAUAIIMOHHOTO COCTOSHMS OKPY KAIOIMEH Cpexbl
HA TCPPUTOPHUH JTUKBUIHUPOBAHHBIX MAXT AMMa3HO-MapbeBCKOTO Ire0I0T0-IMPOMBILITICHHOTO paldoHa.

AHamu3 HMMCIOINXCA JAHHBIX TOKA3BIBACT, YTO PAIUOMETPHUYCCKOC H3YUCHHEC IIAXTHBIX MOJICH
JMKBUIUPOBAHHBIX MIAXT MpoBoAWiIoch Jlyranckoi I'PD B xoMIuiekce ¢ reOXHMHIESCKUM ONPOOOBaHUEM
mous mo cetd S00x500 M. B Toukax orbopa mpo6 H3Mepsiack MOLIHOCTD TaMMa- H3NIYUCHHS Y
nosepxHocTH 3emin paguometpom CPII-88H. Mexny Toukamu onpoOOBaHHS BEIOCH CILIOIIHOE MTPOCTY-
muBaHue ramva- ¢ona. C TEPpPUTOPUH NPOMILIOMIATOK, TCPPUKOHOB W IIAXTHBIX TONCH OTOHPATUCH
TOUCUHBIC MPOOBI TOPHBIX MOPOJ HA OmpeacicHHue cymmaproii (pazmii (*°Ra), topuit (*Th), n xammit
(’K)) yaenpHO# akTHBHOCTH. I'aMMa CHEKTPOMETPHUYECKHE AHATH3BI BBIIOTHCHBI HA raMMa-CIEKTPO-
metpe AM-1024-95, mpu 3TOM KOJAMYESCTBO MPOO HA OMPSACICHHUC VICIBHOU AKTUBHOCTH C OJHOTO
nopoanoro oteana coctasisno 20. Ha kaxaoM maxtHoM mone onpoOoBaHo 1-3 TeppHKOHA, YTO ABIACTCS
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JOCTATOYHBIM [ OOIICH OLCHKH Klacca paadaliOHHOW omacHocTH mopoA. IlopoaHeie oTBambl
(TEppHUKOHBI) INAXT MPEACTABICHB B OCHOBHOU CBOCH MAacCE€ VITIMCTHIMH CIAHLAMH, TOPETbHUKAMH,
VITHCTBIMH OTXOJAMH.

Kpowme Toro, moposHEIE OTBAIIEI ITO BCEM 3aKPBIBAIOIIMMCS IIAXTaM U3YUICHBI 10 TAKHM TI0Ka3aTEILIM,
KAK MOIIHOCTb JO3bI TAMMA- M3yUEHHs, INIOTHOCTh MOTOKA GeTa- M aab(ha- 4acTHI], dMaHauil - Ra ¢
nosepxHocTH niopo (YkpHUMIII). M'amma- m3nyuenue m3mepsanoce paguometpom CPII-68-01, Gera- u
anbda- u3nyuenue- paguomerpom PYII-1. Konmnentpamus “’Rn u3mepsiach Ipy HOMOIIHM 3MAHOMETPA
«Pamony». [Ipubopsr arrecroBanel U orrpagyuposanbl B XapbkosckoM HUW Metponorun u Cranzap-
tusanmu. [IpoOsr Bo3ayxa OTOHPATUCh U AaHATH3UPOBAIUCH HEMMOCPSACTBCHHO Y TIOPOIHBIX OTBAJIOB (B 5-
10 M ¢ mOABETPEHHOM CTOPOHBI OT TCPPHKOHOB).

VCTaHOBICHO, UYTO COACPKAHME ~~ RN B MPU3EMHOM CI0€ ATMOCHEPH BOIH3H TEPPUKOHOB, KaK
MIPABUIIO HE TOPSIINX, U3MCHICTCH B anama3one ot 0,3 mo 6,0 BK/M> ¥ HE BBIXOIAT 3a MPEASb OOBIYHBIX
(hoHOBBIX 3HaYCHMI Ay arMochepHoro Bozayxa. [lo crmpaBouHOl U creUMAIBHON IUTEPATYPS CPEIHHES
KOHIIGHTPALHMH ~ RN M HOPOAYKTOB €ro pacmaza B Bodayxe coctasasuor 0,03-11,0 Bx/m’.Omucaro, uto
vaeapHas 3(dekTHBHAS aKTUBHOCTh TOPHBIX MOPOJ B OTBAIAX IIAXT HCCICAYCMOTO paidioHa COCTAaBISCT
125-285 Bx/xr, T.e. cymmapHoe conepxanue ~°Ra, **Th u *K we npesprmaer 370 Br/kr. [To crenenn
PAIUOAKTHBHOCTH TOPHBIC MOPOJBl OTBAJIOB IIAXT OTHOCATCSA K TNEPBOMY KIAacCy, U MOTYT OBITh
KCTIOIb30BAHBI IS BCEX BUAOB CTPOHUTEIbCTBA O¢3 orpannucuuti (HPBY-97/11-2000).

OTMeuaroTCs HECKOIBKO TOBBIIEHHBIE- 10 27,0 Br/M'skexamsmun'“Rn Ha TepPPUTOPHM INAXTHI
«uvenn Wnbraay, a Takoke y mopoaHoro otsata Ned maxtsr «BpsukoBckas»— 17,7 Br/m’. OnpoGosasue
BO3yXa ACra3aliMoOHHON CKBakuHbI No2 (1maxta «uMmeHn Mipuuay), moKa3aan BHICOKOS COACPKAHKE “2Rn
Ha BBIX0E M3 ckBaxuHbl —90,2 Br/M’. OnpoGoBaHue BO3AyXa B palioHe 000raTHTEIBHOM (paGPHUKH MAXTHI
«llenrpansras MpMHHOY MOKA3bIBACT MOBBIIICHHOC 3HAUCHHE KOHIICHTpaIHH ~--Rn B 31,7 Br/vr.

TTOBBIIIEHHBIE TOCTYIIEHHS ~~ RN B BO3AYX 3a(DMKCHPOBAHBI B PAHOHE MITAMOOTCTOMHHMKOB IIAXTHI
«bpsikoBckas» (touek ompobosanus 12) u maxter «Jlyranckas» (touek ompoOosanus 30). Konuges-
Tparmy “**Rn B IPH3EMHOM CII0€ HAJ YTITHCTHIMH HIIOBATBIMH U CYTIECUAHBIME OTJIOKEHHIMH COCTABIIIOT
22-35 Bi/M’, a B IOAMOYBEHHOM FOPH30HTE IITAMOHAKOMHTE s maxThl «JIyranckas» (Ha rmyGuse 0,3 m)
“2Rn coAcpKUTCSL B KOHUCHTparmsax 160-180 Bbr/v’ T10 MIAMOHAKOTIMTENIO IHAXTHI JIyranckas Taxxe
HAOTIONACTCSL BBICOKAS PAIUOAKTHBHOCTD VITMCTHIX OCAAKOB, MOIIHOCTh J03bI ramma-m3iayucHus (180-
400 Bx/y’), moTHOCTH GeTa- U anb(a- H3TydeHHs (COOTBETCTBEHHO 80 M 5 MMIL/MHH.CM’). AHOMATBHO
BHICOKHE KOHLCHTPALMU -~ RN BHISABICHB M B MOA3EMHBIX BOJAX B paiione maxthl «JIyramckas» (10
180,0- 900,0 Br/r).

B pesynbprare mpoBeaeHHBIX PAAHOMETPHUECKAX HCCICAOBAHUM YCTAHOBIICHO, YTO MOITHOCTD O3B
raMMa-U3NnyICHUS V TIOBEPXHOCTH 3¢MIIM HA TCPPUTOPHH MAXTHHIX nojeh coctasmseT 13,0-24,0mMxP/4, y
MOPOAHBIX OTBATOB — 19,0-27,0MkP/4; MakcHMambHBIC 3HAYCHHS OTMEUAIOTCS HA TCPPUTOPHH INAXTHBIX
nosiett maxr «MakcuMoBekas» u «bexanoBekas» 32,0 m 42,0 mxP/a coorBercTBeHHO. BhIABICHHASM
MAKCHMA/IbHAS IIOTHOCTh OETA-M3IYUEHHs FOPHBIX TOPOJ Y MOPOAHBIX OTBAIOB — 8,0-12,0nmrm./MuH.cM’,
npu 06BIHBIX cpeaHmX 3HaucHHAX 0,5-4,0 mwm/mum.cm’. ITIOTHOCTh ab(a- HM3TYUECHHS COCTABIIET
0,5-2,5 I/IMH./MI/IH.CMZ, T.€. HC BBIXOIUT 3a mpeeisl (OHOBBIX 3HauUcHuM. KoHUEHTparms “2Rn B BO3IyX€
y TOpPOJHBIX OTBAIOB OOBMHO HE MPEBBIIACT MEPBBIX €AMHUL Br/M. MakcHManbHOE 3HAUCHHE
saduKcHpoBaHO Ha maxTe «uMeHn Mitsnuaay, rae cogepskanue ~> Rncocrasuio 27,0 B/’

OcraHoBuMcd Golee ToAPOOHO HA U3YUCHHUH NMPOMITIOMAAKH maxThl «Jlyranckasy». Beicokas paauo-
AKTHBHOCTb 3a(PUKCHPOBAHA B CYINIMHUCTO-HIIOBBIX OTIOJKCHHSX OTCTOMHHKOB INAXTHBIX BOJ INAXTHI
«Jlyrauckasy. 31eCh MOLTHOCTh A03bI TAMMAa-U3TyUeHUs ¢ moBepXxHoCTH coctasasier 150,0-520,0 mxP/4, B
umypax Ha rayouse 0,5 M g0 700,0 MxP/u. TInoTHOCTE GeTa- M3MTyUeHHs ¢ HOBEPXHOCTH - 80,0 MMIT/MHH.CM’,
a ambda-m3nyucHus 4,0mmi/vuH.cM”. Ha ApyrExX OTCTOMHMKAX MAXTHBIX BOA (MAXThl «BpsSHKOBCKasm»,
«dentpansroe MpMiHO») MOIMHOCTD raMMa-H3IyUYCHHS HE MPEBBIIACT OOBIMHBIX JJIS1 AAHHOW MECTHOCTH
3HaucHut - 21,0-25,0 MxP/4.

Ilo pmaHHBIM TaMMa- CHEKTPOMETPHUYECKOTO OINPENCICHHUA B CYTIMHHACTO-WIOBBIX OTJIOJKEHHAX
OTCTOMHMKOB 1maxThl «JIyranckas» coaepxurcs ~ Ra B KOMHUECTBE HECKOIBKUX ThICsY BK/KT. BhIsBICHO,
YTO CyMMapHas yACIbHAS AKTHBHOCTH Ha Gosee ueM 90% 06yCI0BIECHA MPHCYTCTBHEM ~-'Ra M COCTaB-
aser 3490-13000 bx/kr. Tlo Hopmam paguarmonHo¥ Oe3omacHoctu Ykpaunsl (HPBY-97/11-2000)
OTJIOXKCHHUS TPYIOB-OTCTOHHHKOB OTHOCATCS K TBEPABIM PAAUOAKTUBHBIM OTXOAaM W HYXKIAKOTCA B
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3aXOPOHCHUHU. PaJiMOaKTHBHBIC OCAAKHU SIBISIOTCS MOHHBIMH OTJIOXKCHHUSIMH MPYIOB- OTCTOHHHKOB
LIAXTHBIX BOJ, PACHOI0KCHHBIX KaCKaJIOM B MCIKOBPC3aHHOH OaiKke B HEMOCPSACTBCHHON OMM30CTH OT
maxrtepckoro noceska Jonenkuii. JInTonornueckun ocagku MPEACTABACHBI CYTJIMHKAMH YCPHOTO LIBETA,
MOIIHOCTh KOTOPBIX, MO JaHHBIM OypoBbix padoTr coctaBmser 1,8-2,0 m. IlosepxHOCTH OTCTOIHHKA
OTKPBITA AJISI BETPOBOH 3PO3MH, CyXas, UYTO HEC HCKIIIOYACT MbLICTIICPCHOC PAAUOHYKINAOB HA IUIOIIAb
JKUJIOTO MaCCHBA MOCEJIKA, a B MCPHOJ CHETOTASHHUS — MUTPALHIO C MOBEPXHOCTHBIMH BOJAMH B PEKY
JIyrass. Ha nmmomaan ropaoro oreoxa maxtel «JIyranckas» B 2-3 KM OT OCHOBHOW IPOMIUTOINAAKH, TIO
JaHHbIM uccreaosanuii Jlyranckoi I'PQ ycraHOBACHBI €1IE [BA YUACTKA C BBICOKUM raMMa- U3JIYUCHUEM,
MPUYPOUCHHBIC K MECTaM CKJIAJUPOBAHUS PATHOAKTHBHBIX 0CAIKOB IPYI0B- OTCTOHHHKOB.

B pesynbrare peKOrHOCIHPOBOYHOrO OOCICAOBAHHS BOMOIMYHKTOB padiOHA HUCCICAOBAHUN Obliu
BBUIBIICHEI BOJBI C COACPKAHUCM “2Rn ot 67 no 702 sman (240,0-2528.0 BK/,Z[MS). Bricokue coaeprraHmst
*“Rn B MOA3EMHBIX BOJAX YCTAHOBJICHHI B paifoHax maxt «Jlyranckas» u «MakcuMoBCKas». B coor-
BETCTBUH C MPHUHATON kmaccupukanmed pamoHoBeix BoA («Munepanbueie neueOubie Bogsl CCCPy,
1991 r.) O KOHLCHTPALHMH ~--RN OHH AEIATCS HA TPYIIIIBL:

1) ouens cnabo pagoHoBbic BoAbI — 50-200 aman (185,0-750,0 BK/;[M3);

2) cnabo pagoHosbie — 200-400 aman (750,0-1500,0 Br/mv’);

3) pagoHOBBIC BOABI CpeaHEH KoHIEHTpamuH — 400-2000 sman (1500,0-7500,0 Br/an’);

4) BBICOKOPAJOHOBEIC BOIBI — Gomee 2000 sman (Gonee 7500,0 Br/mm’).

O60CHOBAaHO, YTO KOHIEHTPAUMH “°Rn B OMpPOGOBAHHBIX HCTOYHHMKAX MO3BOISAIOT OTHECTH
MOJ3CMHBIC BOJBI PaiiOHA K TPYNIE OYCHb CJIa00 PaJOHOBBIX BOA (BOAO3A0OPHBIH KOJOJACI[ INAXTHI
«Jlyranckas» 1.27), cnabo pamoHOBHIX BOJ (pomHHKH Ha maxte «Jlyranckas», 1.22, 25) ¥ pagoHOBEIM
BOJAM CPCIHCH KOHLCHTpALHH (POAHUK Ha maxTe «MakcuMoBCKas», T.16 u pogHuk Ha maxte «Jlyran-
ckas», 1.23). Konrenrpammu “2Rn npuBoAsTCs B Tadmuie 1.

TaGmmra 1 — OCHOBHBIE HapaMeTPhI BOJOIYHKTOB colepiKantix " Rn B BpsHKoBcKoit i CraxaHoBckoit TITA

VyacTok Homep Turt BoJoIy HKTa Jlebur Conepixanme pajiona TIJIK, IIpeBbienye
OTtGoparpo6 TOUKA e Br/mvp TIJIK
orpo6 M/eyT Crn Cra (X0T-BO pa3)
’ OMAR/ M Br/m

16 Po mrxHmcexo asmii Gl 642.5 2313 100 23.1
ITaxTa 8,6
"MaxcumoBckas” . 4

17 Pyueit §5,6 41,7 150,0 100 1.5

0.1

22 Pojxux 36 3222 1160 100 11.6

23 | Pomummocxompd, | 0.6 702,1 2527.6 100 252
IIlaxTa KallTHPOBaH 51,8
"Jlyranckas" 1

25 Poxux 364 2304 8294 100 8.9

27 Komoyen —42— 173,6 625.0 100 6.2

OTMedeHO, YTO POAHUKOBBIC BBIXOABI PAJIOHOBHIX BOJ Ha maxTe «JlyraHckas» TPUYPOUCHBI K
TanpBery TIyOOKO Bpe3aHHOW Oankyd HAa CEBEPHOM OKpaWHE >KUJIOTO MOCENKAa. 3Aech HaOIIOAAKTCH
JOBOIIBHO YaCTHIC BBIXOJBI MOA3EMHBIX BOJ, MPCUMYLICCTBCHHO B BHIC COCPCAOTOUCHHBIX HUCXOMSMLINX
poauukos, ¢ aeouramu 0,1-0,5 v’ /c. Poxauk B Touke 23 — Bocxoasuii, ¢ geburom 0,6-0.8 /e (50-70
M/cyT.). Bamkoit BCKPBIBAIOTCS MEPIeIH U MECUAHMKU METOBBIX OTIOXKEHHIT. BoJa XOpOLIero KauecTsa,
MPUATHAS HAa BKYC U UMeeT temmeparypy 12-14 °C.

Ha maxte «MakcHMOBCKOW» POJHHUKOBBIC BBIXOABI PAJOHOBBIX BOJ CPCOHCH KOHLCHTPALWHU IPH-
VPOUCHBI K TIOAHOXKBIO MOopoaHoro oreana (teppukoH Nel). Pasrpyska ocyiuecTBiseTcss B BUAC MOYKUH
¥ Ma0AeOuTHBIX poauukoB (Menee 0,1 gv’/cyT.) ¢ 06pasoBaHHEM HH30BOro 60710Ta pasmepom 30x70 .
Konuentpauus “Rn B Boge poauuka (1.16) — 640 smanm (2300Bk/ AM’); B pyube, KOTOPbIil BEITEKACT U3
3a60TOUCHHOTO yHaCTKa ¢ pacxoaoM 350-430 am’/cyT. — 42 smana (150 Bx/ avr).
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Ouenb c1abo pagoHoBbie Bogbl (67 dMan; 240 Bx/ aM’) 0GHAPYKEHBI B BOIONPOBOIHON CETH ABTO-
X034McTBa Ha maxte «MakCHMOBCKas», PacloiIOKEHHOTO V TEPPHKOHA. 30ECh UCTONB3YETCA BOJA W3
CKB2)KHMHEI, TPOOYPECHHON HA TEPPUTOPHH HPEATIPHUSITHSL.

CornacHo HOpmaMm paguarmionHon OesomacHoctu (HPBY-97//1-2000) mpeacnbHbie KOHICHTPAITUN
“2Rn B BOJC XO3MUTHEBOrO HA3HAYCHHS HE JOJLKHBI mpesbimars 100 bx/ . Yacte POIHUKOB U BOJO-
3abOPHBIA KOJOACH IAXTH «JlyraHckasy KanTHPOBaHBI U AKTUBHO HCIIOIB3YIOTCS MECTHBIMH JKUTCISIMU
JUTS IUTBEBBIX LIETCH, B CBA3H C XOPOIMMHU (PU3HUSCKUMH CBOUCTBAMH BOIBl. OTHAKO MO COACPIKAHHIO
**Rn, Hambomee OmMacHOro amb(a- M3MyYarOMIEro PAfHOHYKIHIA, B JTHX HCTOYHHKAX YCTAHOBJICHO
npeseimeHue [TIK B 6-25 pas.

VICTOUHHKOM TOCTYIICHHS > RN B [OA3EMHBIE BOJbI, CKOPEE BCETO, SABJSIOTCS YTOIbHBIEC FOPHU30HTEL
paiioHa, B 0COOCHHOCTH Ha YYacTKaxX IIAXTHBIX BBIPAOOTOK, TAC OKUCIUTEIbHAS CPEAa CIOCOOCTBYET
HMHTCHCHUBHOMY IEPEXOY YPaHa U paaus, a BMECTE ¢ HUIMH U PaIoHA, U3 YIOJbHBIX IIACTOB B TIOA3CMHBIC
BOABl. B 4WacTHOCTH, 3TO NOATBEP)KAACTCS BBICOKOH PAJUOAKTHBHOCTBIO HIIOBBIX OTIOKCHHH B
OTCTOMHMKAX IIAXTHHIX BOJA Ha maxte «Jlyranckas». 34ech MOITHOCTD raMMa- H3TYyUCHHS ¢ IOBEPXHOCTH
nocturaet 380-400 mxP/4, a Ha rny6une 0,3 M — 700 mMxP/4. [TnoTHOCTE anpda- u Geta- U3AYUCHUS C
TIOBEPXHOCTH OTCTOMHUKOB COCTABISET COOTBETCTBEHHO 5 1 80 mMm/mumu-cM’, uto B 40-50 pa3 mpesbi-
macT OObIMHBIC (POHOBEIC 3HAUCHHUS.

B cBa3u ¢ 3akpeiTHeM MaxT palioHa W peaOWTHTALMOHHBIM MOABEMOM VPOBHS MOA3CMHBIX BOX B
obnact chOpMUPOBABIIKXCS BOPOHOK JACHPECCHH, BOZHHUKACT MPOOIEMA BO3MOKHOTO PAaTHOAKTHBHOTO
3arpsI3HCHHS TOA3CMHBEIX BOJ — HCTOYHHKOB BOJOCHAOMXCHHUS TNMOCEIKOB M TOpoJoB. B mome3y 3TOro
TIPEATIONOKEHHS TOBOPHT M HANHYHE ~--Rn B BOJ03a6OpHBIX ckBakuHaXx CBETIHYAHCKOrO BOJ03a00pa.
3HAUYHUTENPHA YacTh HACCICHHUS, KOTOPAs HCIOIb3YCT B HACTOSIICE BPEMS MECTHBIC HMCTOYHUKU B
MUTBEBBIX LEAAX (KOMOAUBI, CKBAKWHBI, POJHUKH), TMOTCHLUMANTPHO HAXOAUTCA B OOIACTH PHUCKA.
Oco0cHHO OBICTPO MPOTHO3UPYETCH MOABEM 3ArPSI3HCHHBIX PAJHOHYKIMIAMH MOA3CMHBIX BOJ, B 30HAX
CO CIIOKHBIM TCKTOHHYCCKUM CTPOCHHEM, B YaCTHOCTH Ha Tepputopuu maxt «Jlyranckas» n «Makcu-
MOBCKas», rae cepust cexymux Haauros (FOsxweiit, Yexuposckuii, Mpmunckuii, JluaroHaabHpiéi U ap.)
COTIPOBOKAACTCS PA3PEIBHBIMU HAPYLICHUSIMH H 30HAMH APOOICHHS, OONErYaroIuX YCIOBUSI MUIPALH
PaIUOHYKIUIOB.

[TonokuteapbHBIM ACHEKTOM OOHAPYIKCHHS PATOHOBHIX BOJA SBISCTCS BO3MOXKHOCTD HX HCIONb-
30BaHMS B OATBHEONOrHYCCKUX LEnaX. M3BeCTHO, UTO PagoOHOBEIC BOABI — OXHO U3 caMbIX 3(eKkTHBHBIX
JeYEOHBIX CPEACTB OT MHOTHX 3a00JCBaHUH (CEpACUHO-COCYANCTHIX 3a00eBaHHM, OONC3HEH HEPBHOU
CHCTEMBI, OOMCHA BCIICCTB, KPOBCHOCHBIX OPraHOB, LIMTOBHIHOU >Kele3bl, Kok u ap.) Hambonee
W3BECTHBIC pafoHOBHIE KypopThl- [laturopck, Lxantybo, benokypuxa, Vmeeunsr (Ceepanosckas o0m.),
PAA XOJIOAHBIX MHUHEPATbHBIX HCTOYHUKOB 3abailikanbs, TYBBl — HCHOMB3YIOT XONOAHBIC H MOJOTPETHIC
(mo 37C°) pamoHOBBIC BOABI, ¢ KOHUCHTpanmed pagona meree 200 sMaH, T.¢. O4CHb €1ab0 PaJIOHOBBIC
Boxwl (dame Bcero 50-120 sman). B psage cTpan NpUHATH HIDKHHE TPAHHLBI KOHLCHTPALMU PaJOHA B
BOJIE, PCKOMECHAYEMOM ATl MPUMEHCHUS B ICUCOHBIX LIEAX, IPUMEPH! PUBEACHBI B TaOIHUIIE 2.

TaGmra 2 — HukHue rpaHuIlbl KOHIICHTPAIUMH PaJioHa B BOJIC, PEKOMEH Ty €MOM IS IIPUMEHEHHS B JIEUEOHBIX TIEISIX

Crpana Hcnionb30BaHue B IIMTHEBBIX LIETTX JI71s1 BaHHEIX TIpOLIETTy P
ABcTpust 1000 sman (3700 Br/mv?) 100 smaH (370 Br/mm’)
Bonrapus - 100 smaH (370 Br/m)
TTonprma - 10-20 smam (37-74 Br/mv’)
®PI 2900 smam (10 800 Bx/mv) 180 sman (675 Br/mv’)
Wramms - 15 sMan (50 Br/m)
CITIA 1000 sMam (3700 Br/mv) 100 sman (370 Bx/mv’)
DpaHIus = 100 smaH (370 Br/m)
UexocnoBakus - 360 sMaH (1330 Br/m)
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Takum obpazoM, HHKHEH MPUEMIEMON KOHLICHTpaUWeH pajgoHa B BOAE, SBISCTCH KOHLCHTPALUS B
100 aman (370 bx/ ;[M3) Jutst OOJTBIIIMHCTBA CTPAH, TAC OPTAHU3YIOTCS BOJOJCUCOHUIIBI PAJOHOBBIX BOT.
Hna CraxaHoBCKOro palioHa BO3MOXKHA OPTaHM3ALM CAHATOPHEB M BOAONCUYCOHMI] PAJOHOBBIX BOJ Ha
0a3e eCTCCTBCHHBIX BBIXOJOB MOA3CMHEIX BOJX B paiioHax maxt «MakcumoBckas» u «Jlyranckasy (Touku
onpoOosanus 16,23,25,27). EcrecTBeHHBIC PECYPCHl PAJOHOBBIX BOJ 3A¢Ch oueHusarrcs ot 100 mo
400 M’/cyT., 9TO BIONHE AOCTATOYHO AMs (DYHKIMOHHPOBAHMA KPYIHOH BogonedeOHuIpl. Mmeercs
HHPPACTPYKTYpa MO3BONAIONIAS HPOBECTH KOMILICKC MOATOTOBHTEIBHBIX PabOT W CTPOMTEILCTBO B
KOPOTKHE CPOKH.

BeiBoabl. [IpoBeacHHBIH HA TEPPUTOPUH THKBHAMPOBAHHBIX waxT AnmasHo-Mapeesckoro ITIP
KOMIUTEKC KOJIOTO-PaHOMETPHUECKHUX MCCIICIOBAHMM MTO3BOINNI YCTAHOBUTD, UTO:

e coaepxkaHue - Rn B IPU3EMHOM c0€ arMOc(hepsl BOIH3H TEPPUKOHOB H3MEHSCTCS B AHATIA30HE
ot 0,3 10 6,0 B/M’ 1 HE BBIXOISAT 33 MPEACITBI OOBIMHEIX (POHOBBIX 3HAMCHHMI AT ATMOCHEPHOTO BO3AYXA,

¢ TMOBHIIICHHBIC KOHIEHTPAIMH ~ RN B MPH3EMHOM COE 3a(pUKCHPOBAHBI B PAHOHE MIIAMOOTCTOR-
HUKOB maxTthl «bpsHKOBCKas» u maxtel «Jlyranckas». OOHapy:KeHa BBICOKAS PaJUOAKTHBHOCTh B
CYITIMHUCTO-UJIOBBIX OTJIOKCHUAX OTCTOHHHMKOB IIAXTHBIX BOJ INaxThl «JlyraHckas»,rae MOIMHOCTD J03bI
ramMMa-u3aydcHus ¢ moBepxHOCTH cocrasistet A0 520,0 mxP/4, a va tyoune 0,5 m g0 700,0 mxP/u. [Tnot-
HOCTB 6CTa- H3MyUCHHs ¢ OBEPXHOCTH — 80,0 mMIT./MuH.cM”, a anbba- mmyucHns 4,0 nMIL/MuH.cM.

® BRIABICHO, YTO CYMMapHas VIACNbHAs aKTHBHOCTh mopon Oomee yem Ha90% obycrosmeHa
MPUCYTCTBUCM 2%Ra u cocrasmser 3490-13000 Bx/xr. Tlo HOpMaM PaTHALIHOHHON OC30MacHOCTH
VYxpauner (HPBY-97//1-2000) oTinokeHHs NPYAOB- OTCTOMHHUKOB OTHOCATCS K TBEPABIM PaIUOAKTHBHBIM
0TXO/aM M HY’KIAIOTCS B 3aXOPOHEHUH.

Ha teppuropun CraxaHOBCKOro pernoHa oOHAPYKEHBI PAIOHOBBIC BOJBI ¢ KOHLCHTPALUCH pagoHa
10 640-700 3MaH B €CTCCTBCHHBIX BBIXOJAaX MOA3CMHBIX BOJ B paiioHe maxt «JIyranckas» n «MakcumMoB-
ckas». B BomonmyHKTax, HCMONB3yEMBIX MECTHBIMH KHTCISIMU [T BOJOCHAOKCHUS, COACPIKAHKE PagoHa
mpesbimact [IJIK B 12-25 pa3, 4t0 ABIAETCAd HEJOMYCTHUMBIM BBHAY KpaWHE ONMAcCHOTO BO3ACHCTBUAL
anba- H3TYUAOIIEro PaIHOHYKINAA — R,

B cBs3u ¢ xoHcepBamMel MAaxT U MOABEMOM YPOBHS HOA3CMHBIX BOJ, OOOTAICHHBIX PAaTHOHYK-
JIMIAMH, OXKHUAACTCA VXVALICHHE Ka4yeCTBA IUTHEBBIX BOX MECTHBIX HCTOYHHKOB BOJOCHAOKCHHUSL
TpeOYETCS OCTOSHHBIH KOHTPOIIb 3a COACPKAHHEM PAIHOHYKIHIOB B BOAC.

PanoHOBEIC BOXBI MOTYT HAMTH NPHUMCHCHHE B GATBHCONOTHH IMPH JCUCHHUHM PsAa 3a00ICBaHU; MO
KOHLICHTPALMK PajoHa B BOAC OHH OTBCYAIOT NPUHATHIM HopMaMm (Oomee 100 smaHn); ecTecTBCHHBIC
PeCypCHl BOABI JOCTATOYHEL I OPTaHH3ALNN KPYIHOH BOJAOJICUCOHHULBI HE TOTIBKO ISl MECTHBIX HYXKI,
HO ¥ YKpauHBl B LeaoM. s 5TOro HeoOXOANMO U3YUUTh XUMHUCCKHH, ra3oBbll, OAKTCPHOIOrHYCCKIH
COCTAaB MEPCICKTUBHEIX PAaJOHOBBIX HCTOYHHUKOB, BBHIOJHHTh PAAHOXUMHUYCCKHUC M AP. QHATIHU3BI BOIBI,
MOJYYHTh 3AKTIOUYCHHE O OaTbHEOIOTHICCKUM CBOMCTBAM BBISBJICHHBIX PAJIOHOBEIX BOJ.
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COJUTYCTIK-HIBIFBIC JOHBACC ITAXTACBIH KOIO KE3IHAEI'T
IKOJOT'O-PAAUOMETPJIIK 3EPTTEYJIEP HOTH/KECI

H. B. Yaanos
B. H. Kapasuna ateraaars! XapbKOB YITTHIK YHUBEPCUTETI, Y KPanHa

Tipexk ce3aep: mMaxXTaxapabl KOk, PAI0H, JACTAHY, PATHOOCICCHALTIK, JKSPACTHI CyIaphl, OATbHCOIOTHA.

Annoramus. Conrycrik-Iereic [Jorbace maxTacklH KOK KE3IHACTI 3KOJOTO-PAMOMCTPIIK 3CPTTCYICPIiH
KCIICH/II HOTIDKECI KOPCETUITCH. 3EPTTCITCHACD. TaMMA-COYJICIICHY MOIICPIHIH KyaTTBUIBIFBI, O¢Ta- KOoHE amb(a
O6IIICK AFBICTAPBIHBIH THIFBI3IBIFBL, KBIHBIC OCICCHILTITIHIH CATBICTHIPMAIIBI KUBIHTHIFBI )KOHC ayaJarbl PaIOHHBIH
MemIepi aHbIKTANFAH. JKYPri3iireH TeOIOTHANBIK JKOHS PATHOMETPIIK 3CPTTCYICP KCMICHI KOHUBLIFAH IIAXTAIAP-
JIBTH, IMAXTAJBIK MOJS TEPPUTOPHSIAPBIHAA PAJHOAKTHUBTI JACTAHY KO3/CPiH aHBIKTayFa MYMKIHIIK Oepai. Kemyre
MYKT@K PAaZMOAKTUBTI KAJIBIKTAPABIH Oap €KCHI AHBIKTAJNIBL 3EPTTEICTIH aHMAaKTarbl PAJOH CYJAPBIHBIH TYPIl
TOOBI AHBIKTAJIFAHBIHA MiHE3ACME OCPLITCH.
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Abstract. Environmental problems are particularly acute in the major metropolitan arcas of the world where
densely built-up areas are a huge technological and anthropogenic pressures and are unable to maintain its natural
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potential. Almaty - a major metropolis and the Republic of Kazakhstan for this city is characterized by many envi-
ronmental problems. To solve these problems it is necessary to apply a systematic approach. Website for monitoring
environmental conditions metropolis allows to control: the state of the air in different parts of the city, with the traffic
load on the roads, the cleanliness of the residential areas, and more. Process of urbanization - the height of city —
takes place intensively in the whole world: practical half of people in the planet live in the megalopolises of different
countrics. Development of processes of urbanization results in complication of municipal infrastructure. Among
difficult solvable for socicty problems most substantial on affecting social sphere and public consciousness there is
an ecological problem. Most sharply it gets up before large cities-megalopolises. Mainly it is related to the excessive
concentration on comparatively small territories of population, transport and industrial enterprises, with formation of
anthropogenic landscapes very distant from the state of ecological equilibrium.



