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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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RADIATION SITUATION ON THE TERRITORY
OF SHUCHINSK-BOROVSKAYA RESORT AREA
AND MEASURES ON THE RADIATION RISKS REDUCTION

Abstract. The study is directed on receiving of the objective information on the radio-ecologic situation on the
territory of Shuchinsk - Borovskaya resort area (hereinafter — SBRA). Such information is demanded by permanent
residents as well as by the persons on vacations (holiday-makers), who temporary stay on the given territory. Burabai
and Zhukei granite massifs are located on the territory of this area. Radioactive anomalies in the natural media: soils,
bottom sediments, water and air of the soils - are linked to these massifs.

During the present study it was found out that the highest radiation danger on the territory of Shuchinsk-
Borovskaya resort area, presented by soil radon in 11 out of 22 settlements in Burabai and Birzhan Sal districts.
There the detailed radio-ecological mapping is required as regards the level of radiation risks for the population
health, development and realization of the address anti-radon measures.

The study was performed within the Scientific—-Technical Program: BR05236529 «Complex evaluation of the
ecosystems of Shuchinsk - Borovskaya resort area with determination of the environmental load for the purpose of
the recreation potential’ stable use» for the years 2018-2020».

Key words: radon, radiation situation, uranium, radon-dangerous area, Shuchinsk-Borovskaya resort area.

Introduction. Shuchinsk-Borovskaya resort area is the most important intensively developing
recreation area of the Republic of Kazakhstan. The main condition for stable development of Shuchinsk -
Borovskaya resort area is: control on the natural peculiarities of the territory, optimization of the
recreation potential’ use under decrease of negative impact on the environment and creation of favorable
conditions for living of local population.

Radiation situation is one of the most important characteristics of the environmental well-being of
any territory. The natural and man-made components are singled out in its formation.

Methods. Radiometric investigations were conducted in 22 settlements (town of Shuchinsk,
15 settlements in Burabai district, 6 settlement in Birzhan Sal district).

Radiometric survey was conducted along the streets of the settlements, anticipating to cover
the whole area of a settlement. Survey was done using the certified dosimeters DKS-96. The fixed points
of the activity’ measurement were allocated every 50 m, between these points — the continuous listening
was done.

The complex of studies included the radon investigations as radon is widely spread danger for
population health. This is the second (after smoking) reason for development of lung cancer in the world.
The radon investigations included determinations of EBVA momentary values (equivalent balanced
volumetric activity) of radon as well as the integral values of radon volumetric activity in each settlement

Water samples for alpha- and beta-activity were taken from the drinking water sources as well as
from large water bodies of the resort area.
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Amounts and methods of sampling, radiometric and radon measurements of radon were performed
taking into account the Methodic Instructions of the Ministry of Health of the Republic of Kazakhstan [1].

The modern data on the level of radiation situation were analyzed taking into account the
earlier performed investigations (JSC «VolkovGeology» in 2005-2008 and LLP «<ECOSERVICE-C» in
2010-2011).

Results and Discussion. Radiation situation on the territory of Shuchinsk - Borovskaya resort area is
determined, first of all, by Kokshetau or the Northern Kazakhstan uranium-bearing province, in which this
area is located [2]. On the territory of Shuchinsk-Borovskaya resort area, based on the results of radio-
hydro-lithological-chemical survey [2], the micro-basins with area of 100-140 km® with increased activity
of radium-226 were singled out. The following settlements: Zelenyi Bor, Molbasa, Burabai and Sarybulak
are located within the contour of these micro-basins. Radium-226 is the direct source of radon, which
introduces the significant impact into the radioactive doze for the population. Besides, more than a dozen
of water sources with the increased radioactivity is determined by the investigations conducted earlier.

In 2010 the specialists of LLP «ECOSERVICE-C» performed the selective radon investigations in
Birzhan Sal district, accompanying it by radio-metric investigations and sampling from the water sources
in settlements: Andykozha Batyr and Nevskyi (Donskoy rural county) and Trambovka, Karlovka, Kyzyl-
yum and Zhukei (Ulginskyi rural county).

Radio-active anomalies in the soils, water and air of the soils and grounds are spatially connected to
Burabai and Zhukei granite massifs, located among strongly metamorphized Paleozoic rocks: schist,
sandstones and conglomerates.

On the radar satellite image these massifs look like the ring structures (figure 1). During the analysis
the vertical displacements were used by a pair of the radar images of the space apparatus Sentinel-1 of the
year 2018. For visualization and convenience of visual comprehension of the satellite images the pseudo-
colorful composites of red, green and blue color were formed: VV — signal intensity in the vertical-vertical
polarization VV; VH - signal intensity in the vertical-horizontal polarization VH and NDI - quotient of
division of intensity in polarization VV by intensity in polarization VH.

The granites’ content — biotite and corniferous - biotite fine - medium-grained and medium-grained
porphyry-like structure [3]. Content of potassium in both granite massifs is very high, which corresponds
to the content of potassium in the leucocratic granites in the Central Kazakhstan [4]. The anomalous
manifestations of uranium and thorium are related to these granites. According to the data of JSC
VolkovGeology’ specialists, in these granite massifs the increased content of uranium was noted being
more than 10 g/ton (124 Bg/kg) and thorium more than 35 g/ton (184 Bg/kg) [2].
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Figure 1 — Areas of location of Burabai and Zhukei granite massifs (on a fragment of the physical map and map
of vertical displacements based on a pair of radar images of Sentinel-1 space apparatus of the year 2018
for the territory of Shuchinsk - Borovskaya resort area)
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The second important factor, which influences the territory’ radon danger, is the manifestation of the
bursting tectonics. The geological map of the territory under study (figure 1) reflects not only contours of
the granite massifs and small bodies, but also numerous bursting disturbances, which strengthen the ring
structure exactly around Borovskoy and Zhukei granite massifs [5,6].

Radiometric survey conducted in 2018-19 determined the average value of the Power Equivalent
Dose (PED) of the outdoor gamma-radiation amounted to 0,160+£0,031 mcZv/h. The increased values of
PED average values in the settlements conform with contours of Borovskoy and Zhukei granite massifs.

Only one anomalous PED value of 0,61 mcZv/h was found out. Additional radiometric survey
conducted in 2019 revealed that this anomaly and the series of the increased PED values in the
neighboring settlements are related to the increased radioactivity of the modern road pavement made of
granite crushed stone.

In 2018-19 the momentary measurements of radon EBVA were done in 169 dwelling houses. To rise
the reliability of the results, measurements of radon EBVA in 76 dwelling and public buildings conducted
in the years 2010-12 were added (table 1). In the years 2010-12 as well as in the year 2019 the radon
EBVA values were proved by the results received by the integral detectors.

Results of momentary measurements of radon EBVA in the indoor air of dwelling and public buildings
in Shuchinsk - Borovskaya resort area in 2010-2012, 2018 and 2019

Name of an area, Number of Median value, Nu\rlzi)sésoi IEO%VA Number of EBVA

district definitions Bg/m’ but <200 Bq /r’n3 values >200 Bg/m’
Shuchinsk - Borovskaya resort area 217 72 21 26
Burabai 127 77 12 16
Birzhan Sal 90 49 9 10

The number of EBVA values from 100 to 199, more than 200 and median values of 50 and more
Bg/m’ are singled out in the Table 1. EBVA values of 100 and 200 Bq/m’ are the average annual standards
for the new buildings, constructed later that the year 1999, and old buildings. And median value for the
settlement territory of 50 Bq/m® and more, as the experience of our radon investigations shows, is EBVA
level at the sites with radon danger. Number of such settlements amounted to 11 out of all 22 settlements
in Shuchinsk - Borovskaya resort area. If make EBVA distribution at the radon-dangerous sites more
detailed, it is possible to find additional anomalous EBVA values. That’s why, singling out such contours
within the settlement, it is important to calculate their areas and to compare them with the total area of the
settlement. If the share of such areas is more than 10% of the total area of the settlement, it is necessary to
continue the investigations of radon EBVA’ distribution in the settlement. The higher is the share of
radon-dangerous sites, the larger should be the amount of additional investigations.

So, the highest radiation danger on the territory of Shuchinsk-Borovskaya resort area
may be presented by radon in 11 out of 22 settlements of Burabai and Birzhan Sal districts, where radon
is connected to Borovskyi and Zhukei granite massifs and accompanying discontinuous disturbances
(figure 2).

So, it is determined that at 37% of the area of the settlements located in Shuchinsk-Borovskaya resort
area it is necessary to conduct radon investigations in order to reveal the buildings, in which the
application of anti-radon protection is required!

Analysis of radioactivity of water samples taken from large in the resort area showed that in 7 out of
8 water bodies water average alpha-activity amounted to 0,6 Bq/l, beta-activity - 0,43 Bg/l. Anomalous
values were received for water taken from Bolpash Sor. There alpha-activity amounted to 4,06 Bg/l, beta-
activity - 1,82 Bq/l. There are no standards as regards alpha-activity for water taken from the water bodies,
that’s why it should be accepted: if water from these water bodies is planned to be used for domestic-
drinking purposes, it is necessary to conduct additional investigations regarding the radionuclide analysis.
It is necessary to point out, that not high radioactivity of water, possibly, is related to the self-treatment
ability, noted in these lakes (Chebachie, Burabai and Shortandy) [7].
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SIGNS OF THE SETTLEMENTS' RADON DANGER
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Figure 2 Sagments of gealogical map [12] and maps of radium-226 distribution in the bottom sediments in micra-basins located within Shuchinsk - Borovekaya resort area [4]

Figure 2 — Segments of geological map [5,6] and maps of radium-226 distribution
in the bottom sediments in micro-basins located within Shuchinsk - Borovskaya resort area [2]

So, it may be point out that the highest radiation danger on the territory of Shuchinsk - Borovskaya
resort area may be posed by radon on the separate sites located in the settlements of Burabai and
Zelenoborskyi rural counties of Burabai district and Donskoy rural county of Birzhan Sal district, in
11 out of 22 settlements of Shuchinsk - Borovskaya resort area.

It is recommended to realize the obligatory detailed radon investigations in these settlements within
the radon-dangerous sites already singled out.

IL.T. KalOKOBl, I'. B. (De;[oponl, H. A. SIKOBJIeBal, E. K. CanBaKaconl, K. A. Aonos*

'«3KOCEPBUC-C» JKIIC, Anmarsl, Kazakcran;
*«F apBIIITHIK 3ePTTeyJIep KIHE TEXHONOTHIAP
VITTBIK OpTalblFbl» HHCTUTYTEI» AK, Anmatsl, Kazakctan

L[YYNHCK-BYPABAM KYPOPTTBHIK ANMAK TEPPUTOPUSICBIHJIAFBI PATHAHSIIBIK
FKAFJAM )KOHE PATUALUSIIBIK KAYII-KATEPII ABAMTY )KOHIHJIEIT IC-IIIAPAJIAP

Annoranust. 3eprrey lllyunnck-Bypabaii kypopTThiK aiiMarbiHbiH (9pi Kapaii — [IIBKA) paanoskonorusuisik
JKaFaiibl Typaibl aKmaparTapibl TEHKYKbUIBI allyFa OarbiTTanraH. bysl akmapar ocbhl ailMakThlH TYpPaKThl
TYPFBIHAPHI, ASMaTyIIbUIAPhl, COHAAW-aK YaKbITIIa MEKCH/ICYIIICD apachlHIa CYPaHbICKA He. PalnoIKOIOTHsIIBIK
3epTTEYJICPli KYPrizy OapbIChIHIA palualMsIbIK JKaFmaiibl Oarajay YIIIH €H COHFBI OJICTEMEIiK aTKaphIMiap
KOJIAaHBUIBI. By Tocin 3epTrenin jkaTKaH aiiMakra paJualysuIbIK JKaraaid Kayin-KaTepai a3aiiTy >KeHIHIeri yChl-
HBICTap/Ibl TaHJAy O0apBICHIHAA OaCHIMIIBLIBIKTHI XKaiFacTeipyFa MyMKiHAiK Oepai. [IIBKA TeHiperiHae paanamysuibIk,
JKaFaiael 6aranay skymbicTapbl 2018-2019 >xpuTnapsl KoJFa ajdblHFaH €TICTIK paJiodKOIOTHSUIBIK 3€PTTEey HOTHXKEC]
OOWBIHIIIA OpBIHAAABL. PamuoMmeTpusuiblk Tekcepy 22 emmimekerae »xyprizummi (Ilyumuck kamacel, Bypabait
aymaHeHBIH 15 enmmimekeHi, bipxkaH can aymaHeiHBIH 6 enmpimekeHi). [IKC-96 mo3umerpiiepiH KOJJaHa OTHIPHIIL,
pamuoMeTpHsUIBIK OcifHeney enmiMeKeH KellenepiH Ooiinail enmiMeKkeHHIH OapiblK aymaHBIH jKadaThIHOAH eTim
Kyprizingi. bencenaimikTi emmeyniH HaKTbUIaHFaH HYKTeci — 50 M, OCBI HYKTeNep apachlHIA Y3MiKCi3 THIHAAJIBL.
Pagonnsik 3eprreynep pamoHHblH OTKDB-HbIH (9KBUBAIEHTTI TeHe-TEH »OFapbl OEJICEHIINIT) JKbUIIaM MOHIH,
coH/1aii-aK opOip eniMeKeH/Ieri PaJIOHHBIH KOFaphl OeJICEHAUTITHIH HHTETrPa/(bl MOHIH aHBIKTAY Ibl KAMTHUJIBL.
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Anpda xoHe Oera OCNCEHIUTITI VINIH CyIObl ipiKTey aybI3cy Ke3iHAe nae, KYpPOPTTHIK aiMakThIH ipi cy
KOoMMaslapbIHAa Aa XKYprisingi. PagoHapl patnoMeTpHsIIBIK JKOHE PaZOH/IbI OJIIIeM ChIHAMalapblH aly KeleMi MEeH
omicremeci KP JleHcayipIK cakTay MUHUCTPIITIHIH 9JICTEMENiK YCHIHBIMIAPBIH €CKepe OTBIPHIN OpBIHAANAb. bynan
b6acka 2005-2008 sxputmapsl «Bomkxosreosmorus» AK xone 2009-2013 xeuigapaa «9KOCEPBUC-Cy» XKIIIC
OTKI31ITeH PaiOIKOIOTHSUIBIK 3epTTEYIepAiH OYpBIH jKacalFaH HOTHXKeIepi KOIIaHbUIABI.

Hlyuunck-bBypabait kypoptTsik aiimarsl (opi Kapaih — IIIBKA) Kexmeray TeHiperinme nemece CoNTyCTikK
KazakcranHbiH ypaHapl mieTki aiimarpigia opHayackaH. LI[BKA Tteniperinge OypblH JKYpri3iireH 3eprreyliep
OolibiHIIa pagus-226 >KOFapbUIATBUIFAH aKTUBTEPl HETI3iHAe MUKPOXaybl3ap EepeKILIeNICHI'eH, JKOFapbulaThUIFaH
pPaZMOaKTUBTEP apKbLIbI OHHAH apTHIK Cy KO3/epi aHbIKTaN bl JKepaeri, Cyaarsl )oHe TOMBIPAK IICH KEePIiH ayaaa-
FBI PaJMOaKTHBTI ayBITKYyIIbUIBIKTAphl, Bypabaii xone JXykeil rpaHUTTI ankanTapbIMeH KEHICTIKTE OaiIaHBICKaH.
AyMakTBIH paJoH KayilTUIIriHE ocep eTeTiH eKIHII MaHbI3Abl (PaKTOp — >KapbUIFBIII TEKTOHHWKAHBIH KOpiHici.
2018-2019 sKbULTApHAFBl PAIHOMETPHANBIK TekcepyMeH 0,160£0,031 Mi’B/caF KypallTBIH CHIPTKbI TaMMa-
COyJIeNeHYAIH SKBUBAICHTTI 032 KyaThIHbIH (3/1K) opTama MoHI aHBIKTaIIbL.

Ennimexennepniy oprama J/IK MoHiHIH jKorapputaybl bopoBckwii xkoHe JKykel TpaHHT MacCHBTEpiHIH
KOHTYpJIapblHA colikec Kenemi. byn aHoManms >koHe Kepurinec aysuimapiarsl DK MoHIHIH JKOFapbUIaybl TPaHUT
KWUBIPIIBIK TacTapbIMEH 3aMaHayd >KOJ KaOaTbIHBIH pPagMOaKTUBTUIITIHIH J>KOFapbUlayblHa OaiIaHBICTBUIBIFBI
AHBIKTAJIIBL.

76 TYpFBIH XoHE KOFaMIblK FuMmapaTTapaarbl (2010-2012 xok. emmieynep) enmiey HOTHKEIEPIMEH TOJNBIK-
TeIpbUFaH 169 TypreiH ruMapartapiarsl pagoH OTKDB sxemen monin (2018-2019 x. emmey) Oaranay Herizinje
atanraH KepcerkimTin xammbl IIBKA Goiibiama menuanansik MoHi 70 Bx/M’, BypaGaii aymamemaa 81 Br/m’,
Bipxan can aymaneinaa 49 B/M® KypaiTEIHEI aHBIKTAIIbl. KOIDKBUIIBIK pajoHIsl 3epTTeynepiMisain Toxipudeci
KOPCETKEH IeH, ayblI ayMarbl GOMBIHIIA MeHaHANBIK MoHi 50 BK/M® skoHe 0/1aH J1a Kol MeKeHIep — PaIoH Kayti 6ap
yuackenepaeri DTKDB neHreiti 00bIN caHATATHIHBI AHBIKTAJIBI.

Byn 3eprreyne ockimait 11 aypur aHbIKTanmabl. KypopTTHIK altMakTBIH ipi Cy KoWMAanapblHaH allbIHFaH CY
CBIHAMAIIAPBIHBIH PaJMOAKTUBTUIMH Tajnay § cy KOWMACHIHBIH 7-A€ CyIBIH opTama aib(a-oencenaimiri 0,6 bx/i,
an Oera-6emncenniniri 0,43 Bx/nm xyparaHeslH kKepceTTi, aHoMmanapel MoH bommamr CopmaH anbiaraH cyna (ambda-
6encenniniri 4,06 Bbx/n, Oera-Oencenpainiri 1,82 bk/n) xepcerri. Cy koWManapblHaH Cy YLIIH PagMOaKTUBTUIIK
OGOMBIHIITA HOPMATUBTED JKOK, erep OyII Cy KOMMaJIaphIHBIH CYbI IIapyallbUIbIK aybI3cy KaKeTTUIITiHe HaianaHbuIca,
OHJAa PAAMOHYKIHMATIK Tajnmay OOWBIHINIA KOCBIMIIA 3epTTeyiiep JKyprizy kepek. CyOslH JKOFapbl eMec
panuoaktuBTiniri ockl keimepnae (Uebaune, Bypabait xone Illopranmbl) aranm OTUICTIH ©3IriHEH Ta3alalThIH
KabineriHe OainanbIcThl 60s1ybl MyMKiH (TypcbiHOBa Afic., /1. XK. KyHumsirap, 2016).

3eprrey HoTHKeci kepcetkenael, IIIBKA teniperinne bypabaii sxone bipkan can aynaniaapbiHbiH 22 enjiMe-
KeHHIH 11-iHIme, pamuanusuiblK Kayilm-KaTepai TONBIPAK PaJOHBI TOHAIPYI MYMKIHIITI aHBIKTAJIFaH, OHJA XalbIK
JIeHCayYJIbIFbIHA paJiMalisuUIbIK Kayiln-KaTep JAeHreii MeH paJoHFa Kapchl MEKSHIIK Iapaiapbl OHACY JKoHE KYprizy
YILIH erKel-Ter kel pagrodKoIOTHsIIbIK KapTara TYCIpyl XKy3ere achlpyIbl )KalFacThIpy KaxeT.

3eprrey «2018-2020 KpUTgapra THIHBIFY OJIEyeTiH OPHBIKTHI KOJIaHY MaKCaTBIHIA SKOJIOTHSUIIBIK KYKTEMEHi
anpikTaymeH Oipre llyumuck-Bypabaii KypopTTHIK aiiMarplHAa SKOXYHeHI kemeHni Oaramay» (BR05236529)
FBUIBIMU-TEXHUKANBIK OaFIapiaMackl aschIHAa XKYPTi3iii.

Tyiiin ce3mep: pafoH, paaualisUIbIK XKarFnai, ypaH, paJoHabK Kayinti aiimak, Ll{yunHck-Bypabait kypopTThik
aifiMarsbl.

ILT. KamKOBl, I.B. (I)enoponl, H. A. SIKOBJIeBal, E. K. CanBaKaconl, K. A. Aonos’

'TOO «3KOCEPBUC-Cy», Anmatsl, Kazaxcrah;
2I/IH(:TI/ITyT AO «HanunoHanbHBIH HEHTP KOCMUYECKHUX UCCIIeJoBaHMi», AnmaTel, Kazaxcran

PAJIMALIAOHHAS CUTYALIUS HA TEPPUTOPUM IIIYYUHCKO-BOPOBCKOM
KYPOPTHOM 30HbI U MEPBI I10 CHUKEHUIO PAJIMAIIAOHHBIX PUCKOB

AnHoTanusi. MccnenoBanue HaIlpaBIeHO Ha MOJydeHHE OOBEKTHBHON MH(OpMALUK O Pagro3KOIOTHIECKOH
curyanuu Ha tepputopun Lllyunncko-bopoBckoii kypopTHo#t 30HbI (nanee IIIBK3). Dta nnpopmarms BoctpedboBaHa
KaK TMOCTOSHHBIMHU JKUTEISMH, TaK M OTJBIXAIOIIMMH, BPEMEHHO NpeObIBaIOIMMKU Ha JaHHOW Tepputopuu. [Ipn
MPOBEJCHUH PaAMOIKOJIOIMYECKUX MCCIEA0BaHUIT UCTIONB30BaHbI MOCIIEAHNE METOIMUECKHE HApaOOTKH 110 OLIEHKE
panuanuoHHOM cuTyanuu. Takod MOAXOJA IMO3BOJIMJI PACCTaBUTh IPUOPHUTETHI NPH BHIOOPE PEKOMEHAALMH IO
CHIDKEHHIO YIPO3 paJualiMOHHON OIAaCHOCTH Ha UCCIEAYyEMOI TEpPUTOPUN.

Onenka paauanuoHHOM cutyanuu Ha Tepputopuu IIIBK3 mpoBenena mo pesynbTaTaM HOJEBBIX PaaUOdKO-
JIOTHYECKUX HCCIeoBaHui, BRIMOMHEHHBIX B 2018 1 2019 rogax. Pamuomerpudeckoe oOciaeoBaHNe MPOBEICHO B
22 mHacemeHHBIX myHKTax (ropox IllyumHck, 15 HacemeHHBIX TyHKTOB bypaOaiickoro paiioHa, 6 HacelIeHHBIX
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MyHKTOB paiioHa bupxkan Car). Pagmomerprueckas cheMKa ¢ Ucnoib3oBaHueM ao3umerpoB JJKC-96 BrimomHsIach
[0 yJWIAM HAaCceJIEHHOTO ITyHKTa C TAaKUM pacyeToM, YTOOBI 3aKpHITh BCIO IUIOINA/Ab HACEICHHOTO ITYHKTA.
PuKCHPOBAaHHBIE TOYKH M3MEPEHHST AKTUBHOCTH MPOBOAWINCH depe3 50 M, MEXIy STUMH TOYKaMH — HEIPEPHIBHOE
mpociymuBanue. PagoHOBBIE HCCIEAOBAaHHMS BKIIOYAIH OIPENeNIeHHs] MTHOBEHHBIX 3HadeHnid DPOA (sKkBHBa-
JIGHTHasT PaBHOBECHAs OOBEMHAas aKTUBHOCTH) PAZOHA, TaK M HMHTErPajbHBIX 3HAYEHHH OOBEMHOH aKTHBHOCTH
pazioHa B Ka)XXJJOM HACEIEHHOM ITyHKTE.

OTt0o0p npoO Bombl Ha anb(a- U 0ETa-aKTUBHOCTH BBIMOJHEH KaK U3 MUTHEBBIX BOJOHCTOYHHKOB, TaK M U3
KPYIHBIX BOJOEMOB KypOpPTHOH 30HBIL. OOBEMBI M METOAMKH OTOOpa Mpod, pajMOMETPUYECKUX W PaJIOHOBBIX
M3MEpEeHUH paJoHa BBINOJIHINCE ¢ yaeToM MeTtoauueckux pekoMmenaanuii Munsnpasa PK. CoBpemeHHbIe 1aHHbBIE
00 ypoBHE paJAMAlMOHHOW CHUTYyallMM aHAIM3UPOBAINCH C YYETOM paHee BBINOJHEHHBIX wHccienoBanuii (AO
«Bonkosreonorus» B 2005-2008 roas 1 TOO «9KOCEPBUC-Cy» B 2010-2012r.).

IBK3 pacnonoxxena Ha Teppuropuu KoxueraBckoi unu CeBepo-KazaxcTaHCkol ypaHOHOCHOM HMpPOBHHLIUU.
Ha teppuroprm IIKB3 paHee mpoBeneHHBIMH HCCIEIOBAHHAMHU BBIAEICHBI MHKPOOACCEHHBI C MOBBIIICHHBIMHU
AaKTHBHOCTSIMH paaus-226, ompenesneHo Oojee JecaTka BOJOWCTOYHHKOB C MOBBINIEHHOH PaJMOaKTUBHOCTEIO.
PannoakTHBHBIE aHOM&JIMM B TPYHTaX, BOAE M BO3AyX€ IOYB M TPYHTOB IPOCTPAHCTBEHHO YBS3BIBAIOTCS C
rpaHuTHBIMU MaccuBaMu bypabaii n JXykeit. BropbiM BaxHbIM (DaKTOPOM, BIHSIOIIMM Ha PAIOHOBYIO OMACHOCTh
TEPPUTOPHUH, SABIAETCS NPOSBICHUE PA3PHIBHOM TEKTOHUKH.

Pamnomerpuueckum obcnemoBanneM 2018-2019 rTom0B ompedeneHo cpemHee 3HAUYEHUE MOIIHOCTH
SKBUBaJICHTHON 1036l (MDJl) BHemHero ramma-usnydenus, cocrasisitomee 0,160+0,031 mx3p/4. [ToBbleHHbIE
3HAUEHUs CpeAHUX 3HaueHu MOJl HaceleHHBIX MyHKTOB COIJIACYIOTCSl ¢ KOHTypamu bopoBckoro u JKykeiickoro
TPaHUTHBIX MacCUBOB. bblI0 OOHAPYKEHO JIMIIL OJJHO aHoManbHoe 3HadyeHne MOJ1 0,61 Mk3B/4. Y cTaHOBIIEHO, 4TO
JTaHHasi aHOMAJIMSL M Psil OBBIIIEHHBIX 3HaueHHH MO/l B coceHMX IOCENKax CBS3aHbI C ITOBBIIICHHONW paJroaK-
THUBHOCTBIO COBPEMEHHOT'O MTOKPBITHS JOPOT I'PAaHUTHBIM IIEOHEM.

Ha ocHoBaHnm oreHKn MrHOBeHHBIX 3HadeHHH DPOA pamona B 169 xumeix 3manusx (3amepsr 2018-2019r.),
JTOTIOJTHEHHBIX PE3yJbTaTaMU 3aMEepPOB B 76 JKMJIBIX W OOIIECTBEHHBIX 3maHUAX (3amepsl 2010-2012r.), 65110 ompe-
JIeJICHO, YTO MEJUaHHOE 3HAuYeHHE JaHHOro mokasareis B meinoM o LI[BK3 cocrasuser 70 Br/M> , B Bypabaiickom
paiione - 81 Bx/m’, B Bupskan CanckoMm - 49 Br/m’. MeanaHHOe 3HaYeHHE [0 TEPPHTOPHE mocenka B 50 Br/M® u
Ooree, Kak IMOKa3aJl OMBIT HAIIMX MHOTOJETHHUX PAaJOHOBBIX HMCCIENOBaHUM, 3TO ypoBeHp JPOA Ha yudacTkax ¢
PaZIOHOBOW OMIACHOCTHIO. B JaHHOM MCClIeIOBaHUH OBLIIO BBISIBICHO 11 TaKuX MOCENKOB.

AHanu3 paJiMOaKTHBHOCTH MPOO BOABI M3 KPYIHBIX BOJOEMOB KYpPOPTHOH 30HBI MOKasad, 4Tro mo 7 u3
8 BomoeMoOB cpemHss anb(ha-akKTUBHOCTh Bonbl coctaBmwia 0,6 bk/n, a Oera-aktuBHOCTh 0,43 BK/7, aHOMasbHbIC
3Ha4YeHHs NoyueHsl 1uist Boabl u3 bonnam Copa (anbda-akruBHocts 4,06 b/, a 6era-aktuBHOCTH 1,82 BK/I.).

Jnst Bogbl M3 BOJIOEMOB HET HOPMAaTHBOB IO PaJMOAKTUBHOCTH, €CIIM BOJA ITHX BOJOEMOB OyAET MCIOJB30-
BaThCs ISl XO3SIMCTBEHHO-TIMTHEBBIX HYXK[, TO CIEIYeT IPOBECTH JOIOJHUTEIBHBIE MCCIEIOBAHUS 110 PaJANOHYK-
JIUIHOMY aHanu3y. HeBbIcokast pajiioakTHBHOCTD BOJI, BO3MOXKHO, CBsI3aHA C OTMEYaeMoii Ha 3Tux o3epax (Uebaube,
Bypabaii u lllopranasr) camoounmarorieii ciocoorocteio (TypcyroBa Atic., Kyamemrap J1.K., 2016).

HccrnenoBanme mokasano, 9To HauOONbIIasl pagualioHHas onacHOCTh Ha Teppuropuu IIIBK3, nmpencrasiena
MMOYBEHHBIM pafoHOM B Tipeaenax 11 u3 22 HaceneHHBIX MyHKTOB Bypabaiickoro u bupskan Canckoro paiioHOB, T
HEOOXOAMMO TNPOAOKEHHE JETANBHOTO PAaJHO3KOIOTMYECKOr0 KapTHUPOBAHUSA 0 YPOBHIO PaJMallMOHHOTO PUCKA
JUIS 3A0POBbsl HACENICHNUS, pa3pabOTKU U IPOBEACHUS alPECHBIX IPOTHBOPAIOHOBBIX MEPOIPHUATHH.

HccnenoBanue BBINOJHEHO B paMKax Hay4dHO-TeXHHUYeckoil mporpammel: BR05236529 «KommiekcHas oreHka
skocucteM llyurHCKO-BOpOBCKON KYypOpPTHOM 30HBI C ONPENEIEHUEM 3KOJIOTMUECKON HArpy3Ku B LIENIAX yCTOMYH-
BOT'O UCTIOJIB30BaHUs peKpeallnoHHOro noreHiuana» Ha 2018-2020 ronbny.

KioueBble cjoBa: pajoH, pagualiOHHAs CHUTyalWs, ypaH, pajoHoomnacHas 3oHa, lllyumHcko-BopoBckas
KypOpTHas 30Ha.
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