VK 502.3:502.7
OCOBEHHOCTH ®OPMHPOBAHUS PAIUOJIOT MUECKOT'O
COCTOSIHASA TEPPUTOPUM U OLIEHKA KOJJIEKTUBHOM
JTO3bI OBJIYUYEHUS

Baxynun E.N., Jledenes A.M., Kopsikos A.E., OpuapoBa A.H.
Tynvckuii eocyoapemeennblii yHusepcumem, 2. Tyna

Paccmompenwi 6onpocul oyenku paouoiouiecko2o cOCmMosiHus meppumopuil u akmo-
pbl, enusowue Ha GopmMuposanie KOINEKMUGHO 003bl 0OLYUEHUsL HACENEHUSI.

Jlo HemaBHeTo BpeMeHH B KadecTBe (PaKTOpa, OTPEIEISIOMEro 9KOIOTH-
YECKOE COCTOSHUE pPa3IMYHBIX TEPPHUTOPHH, paccMaTpUBAIIOCH 3arps3HEHUE
MPUPOIHBIX CPEJ OMACHBIMA XHUMHUYECKUMH BEIIECTBAMH U COCTUHEHUSIMH. Pa-
JIMOJIOTHYECKUM acleKTaM (OpPMHUPOBaHHS KOJIOTHUECKONH OOCTAHOBKH y/esi-
JIOCh 3HAYMTEJILHO MEHbIIIee BHUMaHue. B HacTos1ee BpeMs Ha0mo[aeTcst poct
HaYy4YHOr'0 MHTEpECAa K 3arpA3HCHUIO PaaAHOaKTHUBHBIMH BEHICCTBAMH B CBSA3U C
(haKTaMu NOSBIECHHS OCTPBIX TOKCHUHBIX d()(PEKTOB, BHI3BAHHBIX 3arpsi3HEHHEM
YaCTH TEPPUTOPUI M30TONAaMH CTPOHLMS W 1e3usi. BHuMMaHue Kk pajauonoruye-
CKOW COCTaBIIAIOIIEH 9KOJOIMYECKOT0 COCTOSHHUS BO3POCIIO M BCIEACTBUE aBa-
pun Ha YepHoObuThcKOH ADC B 1986 T. M psifja MHITUIACHTOB C SACPHBIM TOIUIU-
BOM Ha JIPYTHX TPAXKTaHCKUX U BOCHHBIX 00BCKTAX.

PannoakTuBHEIA ()OH OKpYy)KaromIeil cpeapl 00YCIIOBIEH 3arps3HEHHEM
MPUPOJHBIX CPEJl Pa3INYHBIMH PAAMOHYKIHIAMH M COCTOUT M3 CIIEAYIONINX
OCHOBHBIX KOMIIOHCHTOB!

- I3Iy4YeHHsI, O0YCIOBICHHOTO KOCMUYECKHMH HCTOYHNKAM,

- M3JIy4eHHs OT PACCESHHBIX B OKPYIKAIOILIel cpesie MepBUYHBIX Pavo-
HYKJIUJOB;

- M3JIyYEHHUS OT €CTECTBEHHBIX PaAMOHYKIIMIOB, ITOCTYIAIOIINX B OKPY-
JKAOLIYIO CPey OT TPOU3BOJICTB, HE NMpeHA3HAYEHHBIX HEIOCPEJACTBEHHO IS
UX TIOJTy4YeHUS;

- W3JIy4YEHHUS] OT HMCKYCCTBEHHBIX PaJUOHYKIHAOB, 0Opa30BaHHBIX HpPHU
SIIEPHBIX B3PBIBaX M BCIEICTBHE IOCTYIUIEHHUSI OTXOJOB OT SAEPHOTO TOTUIMB-
HOTO IHUKJIA U OPYTUX MPEIUpUSTHIA, HCIOIB3YIOIINX UCKYCCTBCHHBIC PajIHo-
HYKITAABL.

ITepBpie nBa KOMIIOHEHTa ONPEIEISIIOT €CTECTBEHHBIM PaJuallMOHHBIN
tdon. Tpernit KOMIOOHEHT OmpenenseTcs KaKk TeXHOTeHHO-M3MECHEHHBIN paana-
MUOHHBINA (OH U (HOPMHUPYETCs, TIABHBIM 00pa3oM, 3a CUYET BHIOPOCOB €CTECT-
BEHHBIX PAAUOHYKIHUIOB ITPU CXKUTAaHUKU OPraHUYCCKOIro TOIUIMBA, MOCTYIIJICHUA
WX TIPU BHECEHWH MHUHEPAIbHBIX (B MEpBYIO ouepeb, PochopHbIX) yaoOpeHwmid
1 UX COACPKAHWA B CTPOUTCIIBHBIX KOHCTPYKIMAX U MaTCpHUaiax.

Ilpupoonsie ucmounuku usnyuenus B CTpyKType J03bI OOTydYCHUS Ha-
CeJICHUs] 3aHUMAIOT Beayliee MecTo. 110 JaHHBIM HCCIIeNOBaHMH MOCIEIHUX
JIeT, MOJYYEHHBIM B XOJI€ PaJHallMOHHO-TMIMEHHYECKOW MaclopTH3aluy, Ha
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JIOTI0 TIPUPOIHBIX HWCTOYHHUKOB B CTPYKTYpe TooBoi 3(EeKTHBHON KOJIIEK-
TUBHO# J103bI O0JIyYCHUS HACEIICHHS TPUXOAUTCS 3HAUYUTEbHO OoJiee 2/3 103kl
OT BCEX UCTOYHUKOB paauarmd (puc.l).

ONPHPOANEIR HETOYHNKR
DMeANUIHEKHE HCCNEBA0BAHHA
o ‘hoHa

ol

Puc. 1. Bkiag pa3nnuHbIX HCTOYHHKOB B 9 (EKTHBHYIO KOJUIEKTHBHYIO 103y

OCHOBHBIM BKJIaJIOM B JI030BYIO HAarpy3Ky HaceJIeHHsl OT IPUPOJIHBIX HC-
TOYHHKOB MOHU3UPYIOLIETO M3JYyUYEHUs], SBISETCS PaJOH U MPOAYKTHI €ro pac-
najia B BO3JIyXe JKHJIBIX M OOIIECTBEHHBIX 3/1aHMi. Bxiiag sToro mcroynmka B
3(h(HeKTUBHYIO KOJUIEKTUBHYIO J103y HaceneHus cocranisier oT 40 1o 50 % (Ha-
npumep, st Tynbekoit oomactu B 2012 1. Bkian coctaBui 41,7 % oT Bcex uc-

TOYHUKOB HOHU3UPYIOMIECTO HW3JIYUCHHUA, a CPECaAr NPUPOAHBIX HCTOYHHUKOB —
51,1 % (puc.2)).

pazon

¥ pHemmee -
LTy CHIe

paaoH: 51% ERpECR0E
s
= K40

B A AR e

Puc. 2 CrpykTypa 1030BOH Harpy3ku OT IPUPOAHBIX UCTOUHUKOB

Bonpmryto gacte 3TO# 03Bl YETOBEK IMOy4YaeT OT PaIUOHYKIHIOB, TO-
MaJalolUX B €ro OpraHu3M BMECTE C BJIIBIXa€MbIM BO3yXOM, OCOOCHHO B He-
MIPOBETPUBAEMBIX IOMEIIECHUIX. PaoH KOHIIEHTPUPYETCS B BO3AYyXe BHYTPH
MOMEIIICHUH JIMIIh TOTJa, KOT/Ia OHM B JOCTaTOYHOH Mepe H30JHMPOBAaHBI OT
BHeIIHEH cpejibl. B pesynbrare B MOMENIEHHMH MOTYT BO3HHMKATh TOBOJBHO BbI-
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COKHE YPOBHH paJinaliii, OCOOEHHO, €CIIM JIOM CTOUT HA TPYHTE C OTHOCHUTEIb-
HO TIOBBIIICHHBIM COJEP)KaHUEM PAIMOHYKIUIOB MIIH €CIH MPH €T0 MOCTPOHKE
HCTIONB30BAIM MaTepHalbl C MOBBIIIEHHON paJoaKTHBHOCTHIO. | epmeTn3anms
MIOMEIIEHUH C LEJNBI0 YTEIUICHHS TOJIBKO YCYTyOnlseT Aeno, MOCKOIbKY IpH
9TOM ellie 0oJiee 3aTPyAHAETCS BHIXOJ] PAIHOAKTHBHOIO Ta3a U3 OMELICHUS.

Paouoaxkmuernocms noue — oOycioBieHa COJEPKAHUEM B TTOYBAX €CTe-
CTBEHHBIX M MCKYCCTBEHHBIX PaJHOHYKINAOB. EcTecTBeHHAS paglOaKTHBHOCTD
3aBUCHT IJIaBHBIM 00pa3oM OT COZEPKaHUs ypaHa, palusi, TOPUs, pPaJn0aKTHB-
HOTO M30TONa Kanus. VIcKycCTBEeHHasi palMOaKTHBHOCTh 00YCIIOBIICHA B3phIBa-
MM SIIEPHOTO OPYXKHsl, paOOTOMH sIIEpPHBIX PEaKTOPOB W aBapHil Ha HUX, OTX0/a~
MH aTOMHOH POMBIIIJICHHOCTH.

K 30HaM pasmoakTHBHOTO 3arpsi3HEHUS B pe3yJsbTaTe aBapun Ha YepHo-
oputckoit ADC oTHOCATCS B HacTosiee BpeMs 4412 HaceleHHBIX MyHKTa, pac-
moJioxkeHHbIe B 14 cyopekrax Poccuiickoit @eneparim. Hanbonpmme mromam
3arps3HEHUs paconokeHsl B bpstackoit, Kamyxckoit n Tyapckoi 00macTsx.

OCHOBHBIM PaAMOHYKIIHJIOM, ONPEACTUBIINM XapaKTep TEXHOTEHHOTO
3arpsi3HEHHs, ABIsercs °'Cs M B MEHbIIEH CTEHeHH  St, IPHYeM paIHallioH-
Hasi 00CTaHOBKA Ha THX TEPPUTOPUAX O HACTOSILIETO BPEMEHHU OIpPEIeseTCs
HAJINYMEM JIOJTOKUBYILETO MPOAYKTa aBapuu - HesueM-137. YpoBHH paanoax-
TUBHOTO 3arpsi3HEHMs] IMOYBBl HAa YKa3aHHBIX TeppUTOpUsAX Ie3ueM-137 u
cTpoHnreM-90 BbIlie (JOHOBBIX 3HAYCHHUH, OOYCIOBICHHBIX IIOOATBHBIMU BbI-
MaJICHUSAME TIPOIYKTOB SJCPHBIX B3PHIBOB JUIS PaBHUHHBIX Tepputopuii Poc-
cuiickoit denepanuu.

3azpasnenue ammocghepvl mexHo2eHHbIMU PANVUOHYKINIAMHI HAa TEPPH-
topuu Poccwuiickoit @exepanum B HacTodAmee BpeMst 00yCIOBIEHO BETPOBBIM
MEPEHOCOM PaJlMOAKTHBHBIX BEIIECTB C 3arPSI3HEHHOH B MPOIUIBIE TOBI TOYBBI
TI00ATBHBIMU BBINMAACHUSIMU MPOIYKTOB SIAEPHBIX B3PBIBOB M PaJMallMOHHBIX
aBapuii. CymMmMapHasi 00beMHasi aKTUBHOCTh MPU3EMHOTO CJIOSi aTMOC(EPHOTO BO3-
JlyXa MPAKTHYECKH LETHKOM ONPE/IC/ISCTCs IPUPOIHBIM PaIHOHYKIAIOM > Pb.

B 2011 r. nonoHMATENBHBIN BKIAA B paAHOAKTHBHOE 3aTrPsI3HEHHE aTMO-
chepHOro BO3/yXa BHECIH TAK)KE TEXHOTEHHbIE PaJMOHYKIIH/bI, TOCTYIHBILHIE
C BO3JIyLIHBIMU MaccaMM Ha TeppuToputo Poccun B pesynbTare aBapuu Ha SIIOH-
ckoit ADC «Dykycuma-1», npousomesnmeit 12 mapra 201 1r.

ITo nanusiM Pocruapomera B nocneaneit nexkane mapra u ampene 2011 r.
B TIPHU3EMHOM aTtMocdepe B CYTOYHBIX NMPOOaxX a’po30iiell perucTpupoBaIUCH
HE3HAUYUTEIILHO ITOBBIIICHHBIE O0OBEMHBIE aKTUBHOCTH Iie3ms-137, uesus-134,
roma-131 u gpyrux pamuonykiIuaoB (fion-132, mnesnii-136, Temryp-132), oTcyT-
CTByIOIMX (Kpome 1ie3us-137) B cocTaBe TI00aqpHOTO TEXHOTEHHOTO (hOHA HA
teppuropuu lansHero Boctoka u B uentpe EBponeiickoil Teppuropuun Poccun.

YcpenHeHHbIe 3HAUEHHS 110 COJICPKAHUI0 PaJHOHYKINAOB B aTMochep-
HOM Bozayxe Tynbckoi obmactu 3a 2011 r., momyuennsie Pocruapomerom pac-
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YETHBIM ITyTeM, TIPEJICTAaBICHBI Ha pHC. 3.

Juis cpaBHeHUs mipencTaBiieHsl gaHHbe 3a 2010 1. 10 aBapum Ha SAMOH-
ckoit ADC “@ykycuma-1". VI3 maHHBIX pHC. 3 CIemyeT, YTO PagnOaKTHBHOTO
3arpsi3HEHUS IPU3EMHOTO cJI0sl aTMOocdepsl Haf TeppuTtopueii Tynbpckoit obmac-
T He npomsouwio. CoaepxaHue paIUOHYKIMAOB M CymMMapHas Oera-
AKTHBHOCTb OCTAIOTCSl B XapakTepHOM Jutsi Poccun nuanasone.

Paouayuonnoe 3azpasznenue 600 onpeaeseTcs MPUCYTCTBUEM B BOAaX
paIroaKTHBHBIX BEIIECTB, MOCTYMAIOMIMX M3 aTMOC(epbl M BHIMBIBAEMBIX U3
MOYB U TOPHBIX MTOPOJ.

OCHOBHBIM HCTOYHHMKOM IIEHTPAIM30BAaHHOIO BOJIOCHAO)KEHMS Hacese-
Hust TynbcKoOM 00JacTH ABISIFOTCS MOJ3EMHBIC apTE3MAaHCKHE BOABL. Pagmoax-
TUBHOCTh TaKMX BOJ OOYCJIOBIICHA, NPEXKJE BCETO, NMPHUCYTCTBUEM €CTECTBEH-
HBIX PaAMOHYKJIUJOB — pajoHa-222, 220, panusa-226, 228,224, ypana-234, 238,
kamsi-40, pexxke momonnsa-210, cBuHna-210. TeXHOTEHHYIO paaOaKTHBHOCTD
MIPUPOIHBIX BOJ, OOYCJIOBJICHHYIO B IIEPBYIO odepens Ie3reM-137 u cTpoHIu-
eM-90, MOXHO BCTPETUTH B IOBEPXHOCTHBIX BOJIAX, PEKE B TPYHTOBBIX.

2011r

5,30 -10¢ 0,06-10-¢ 181,0- 10-¢
2010r.

0,80- 10-¢ 0,13-10¢ 141,8-10°¢

JlonycTHMARA cpeAHerolonas 06 LEMIAA AKTHBNOCTL (TOA), B/

27 2,7

Puc. 3. YpoBHH conepkaHns paJHOHYKIHAOB B aTMOC(EepHOM BO3IyXe

B Tynbckoii 06sacTi MMEIOTCS Cllyyad INPEBBIMICHHS KPUTEPUEB Iep-
BUYHOH OIEHKM IMTHEBOM BOABI IO YJEIbHOW CcyMMapHOH anbga-Oera-
AKTHBHOCTH, KaK IIPaBWIO, B MP0Oax BOJBI U3 MOI3EMHBIX MCTOYHHUKOB BOJIO-
cHaOxenus. Jlannele no Tymeckod obmactu 3a 2010-2012 1. 0 conmepkaHun
PamMOHYKINAOB B NMUTHEBOW BOJE, POJHHKAX M B BOJAE OTKPBITHIX BOJIOEMOB
npeacTaBieHsl Ha puc.4. CyMmapHas akTHBHOCTH B BOZE OTKPBITHIX BOJJOEMOB
3HAYUTEIBHO HIDKE, YEM B MMUTHEBOW BOJIE M3 APTE3MAHCKUX CKBAXKUH M U3 POA-
HUKOB. B muTheBON BOJie CKBaXXMH M POJHUKOB HAOIIOAAIOTCS CIydau IPEBbI-
IICHUS TOIyCTHMMOTO YpPOBHS panoHa-222. [Ipu BbIIEpKUBAaHUU 3TOM BOJBI B
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OTKPBITOM COCTOSIHUHM — PaJlMOaKTHBHBIN a3 pafioH-222 yJeTy4duBaeTcs U BOJa
HPUrOAHA IS YHOTPEOISHUS.

BO/I0EMORB APTETHANCKAH
CymmapHad anba-akTHRROCTE, BI/ET ( YB 0,2 BR/KT)
cpemias MaKe cpemman MaKe cpemian Make
0,07 0,14 0,13 1,95 0.14 1,56
Cymmapiad Gera-akTHBHOCTE, Br/kr (VB 1,0 Br/kr)

CpeaHat MAKC CPEIHAA MAKC CPeaHAR MAKEC
0,14 0,24 0.16 1,38 0.17 047
Pagon-222, BE/KT (VB 60 BR/KT)

- 10,7 2279 53,2 1329

Puc. 4. Cymmapnas anbda-0eTa-ak THBHOCTb IPUPOIHBIX BOJ TyIbCKoi obnacti

B Poccuiickoii @edepayuu 0OHAPYKUBAIOTCS IPEBBIIICHNUS JOMYCTH-
MOTO YpOBHS B IHIIEBBIX NPOJYKTax TOJBKO IO COnepKaHuio 1e3usi-137 B
Bpsackoii u Kanysxckoit obmactsax. B Tynsckol o6iacTi IpeBbIIeHHE HOpMa-
THBOB B MECTHOI NMpPOJIYKIMH PETHCTPHPOBAIIOCHh TONBKO B 1986 r. B nambHei-
IIEM TPEBBIMICHUH TOMYCTUMBIX YPOBHEH COAEpKaHMS PaJHONE3ns B MUIIEBBIX
MPOLYKTaX HE OTMEYAJOCh, 3a MCKIIOYCHUEM TUKOPACTYIIMX MPOXyKTOB. U B
TO %e BpeMs cozepxkanue " Cs B TIpOM3BOAMMOIT Ha TyJIbCKOM 3eMiIe TPOIYK-
LIMH B HACTOsIIEE BPEMs IIPEBBIIACT N0ABAPUIHBIN YPOBEHb, HECMOTPS HA I10-
CTETNeHHOe CHIDKeHHE coaepikanns ' Cs B MPOLyKTaxX MUTaHus (pHC. 5).

1965 | 1986 (neto) | 1986 (ocen- 1987 1988 1996 2004 2006 2012
)

BMonoko EMaco OOBowm

Puc. 5. Jlunamuka u3MeHEHUs COEPIKaHUS YCs B MPOAYKTaX MUTAHUS
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Cepbe3HO paIuallMOHHO-TUTUCHIYECKOW TPOOIEMON SBISCTCS MEIH-
IIUHCKOE OOJydYeHHe 4eJIOBeKa, PerilaMeHTAlls U OrpaHHYeHHe KOTOPOTO I0-
3BOJIICT CYIIECTBCHHO CHHU3HWTh CYMMAapHBIH YPOBEHb PAaIHAIlMOHHOTO BO3JEH-
CTBHS HA HACEIICHNE CTPAHBbI.

HanGonpmmii BKIax B KOJUIEKTHBHYIO 103y MEIHUIMHCKOTO OOIy4YCHUS
nanuentoB Tynbckoit oomactu B 2012 1. BHECIH peHTreHorpaduyeckue uccie-
nosanus (33,8 %) u xomnbloTepHast Tomorpadus (26,3 %). Bxian ¢umooporpa-
(uueckux uccnenoBanui cocraBuwi 14,1 %, peHTTCHOCKOMMYECKUX UCCIIEA0BA-
Huii 15,8 % (puc. 6).

ITo cpaBrenuto ¢ 2011 r. Bo3pocio KonuuecTBO (GIrrooporpaduieckix u
peHTreHorpauIecKuX IMarHOCTHYECKUX HccienoBaHnid. HanOompmmii poct
HaOro1aeTcsl Al KOMITBIOTEPHOM TOMOrpaduy Kak OJHOTO M3 Hambosee WH-
(hOpMaTHBHBIX METO/IOB JIMATHOCTHKH.

“ PeHtreHorpadhma

Paoporpadous

Mpoune

B POAMOHYKAMAHOS
AMATHOCTHKA

= KomnelotepHas
Tomorpadphma

= PeHTreHoCcKonua

Puc. 6. Bknaa pa3inyHbIX METOJIOB JUArHOCTUKU
B JI03y MEIUIIMHCKOTO O0JIyYCHHUS HACCIICHUS

OnHaKo B MMOCIEIHUE TOABI 32 CUET ONTUMM3AIMH PEHTT€HOJIOTHIECKIX
MCCIIENOBAHUN U BHEIPEHMSI HOBOM HMU3KOI030BOM TEXHMKH IIPU YBEIUYCHUU
KOJIMYECTBA HCCIICIOBAaHUM KOJUIEKTHBHAs 1032 MEAULIUHCKOIO OOIy4eHHUS
cHxaetcs (puc. 7). B urore nosa, nomydeHHas OT MEAUIIMHCKIX UCTOYHUKOB, B
2012 r. cHU3UNACH A0 CPEIHEPOCCUIICKUX MOKa3aTeeH.
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Puc. 7. JluHaMuKa KOJUICKTHBHOM /103l HACEJICHU,
HOJIyYSHHO B pe3yJibTaTe PEHTIeHOTrpaUUESCKUX UCCICAOBaHMM

B wurore, cpaBHHMBas cpenHNE HHANBHIYATIbHBIE T03BI OOIydEHUs Hace-
nenns Tynbckoi obmactu 3a 2011 1. 12012 1. cO cperHEpOCCHICKIMH TTOKa-
3aTeJIIMH W KPUTEPHSMH OLICHKH /103 OOJy4eHHs, MOXHO OTMETHTb, YTO
cpenHsst 1o3a o0myueHus HaceneHus Tynbckoi 001acTy, momydeHHast OT BCEX
HMCTOYHUKOB MCHBIIE CPEIHEPOCCHHCKOW, 3HAUUTEIBHO HUXKE MPHEMIIEMOTO
ypoBHs 5 M3B/roa, onpelenenHoro HopmaMu paauanoHHONH 0€30NacHOCTH
HPB-99/2009 u uMeeT TEHACHIUIO K CHUKEHHIO (pHC. 8).

N PP 2011
1.5 i/' TO 2011
WA — g———— ®T0 2012
Bce Mpupoaa MeanumHa  TexHoreH.
MCTOMHWKM choH

Puc. 8. CpaBHHTETBHAS XapaKTEPUCTUKA CPEIHUX HHIUBULYANBHBIX 103 00Ty4eHUs
Hacenenus Poccuiickoit denepannu u Tynbckoit obnacti
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Jlo3a OT TEXHOTeHHOro (JOHA MPEBBIIIAET CPEAHEPOCCHUCKHUMA, HO HE
MIPEBHIMIACT periaMeHTHPOBaHHOTO mpenena 10361 B 1 M3B/rox (HPB-99/2009).
OrieHka OOJy4eHHs HacelIeHHs, 1M0Ka3aja, YTO HAKOIJICHHAs 3a BECh IEPHO[
CpeqHel TPOMOIDKUTEIHHOCTH JKU3HU denoBeka (70 IieT) mOmoNHUTEIhHAS
cpenusisi G ¢eKTHBHAS SKBHBAJCHTHAs 103a 0OMydeHus Beieactsue UepHo-
OBUIBCKOI aBapuM HE MPEBBICHT JI030BOTO mpezena 70 M3B, ONpeeIeHHOro HOp-
MaTuBHBIM qokyMeHToM CanlluH 2.6.1.2523-09 (HPB-99/2009).

Jlnst najpHEHIero CHIKEHUS DPaJHallMOHHBIX PHCKOB HAa OCHOBAaHUH
aHaJM3a CTPYKTYpBl 7103 OOJyYeHMs HaceJIeHHs HeOOXOIUMO BBIACIHUTH Clie-
JIYIOIIME HaNpaBieHUs] NMPOQHUIAKTHYECKOW M PeabMIIMTaIOHHOW AeATeIbHO=
CTH:

- KOHTpPOJIb 32 COJEpP)KaHHEM NPHPOAHBIX PAJHOAKTUBHBIX 3JIEMEHTOB B
BO3JlyXe, CTPOUTEIBHBIX MaTepuaiax, BOJEC M JPYTrHMX 00BEKTaxX OKpyXKaromien
CpebL;

- oxpaHa aTMOC(HEepHOro ciios 3eMiIM KakK MPUPOAHOrO dKpaHa, Mpeao-
XPaHSIOUIETO OT T'yOUTEIBHOTO KOCMHYECKOTO BO3/CHCTBHUSI PaJHOaKTHBHBIX
YaCTHIL;

- coOumtoieHHe TII00ATBHON TEXHUKH O€30MaCHOCTH NpH A00bIYE, HC-
IMOJIb30BAHNHU U XPaHCHUU PAAHOAKTHUBHBIX 3JIEMCHTOB, IIPUMEHACMBIX YCJIOBC-
KOM B TIPOIIECCE €T0 KU3HECATEIbHOCTH;

- MOZIEpHHU3AIMs MTapKa PEHTICHOBCKON TEXHUKH — 3aMEHa CTaporo 00o-
PYZOBaHUS HA HOBOE ITOKOJICHHE MaJIOI030BBIX IIU(POBBIX AlIapaToB;

- paxuanMOHHBI MOHUTOPUHT TEXHOTCHHOTO 3arpsi3HEHHs 00BEKTOB OK-
py’Karomei cpeibl, MUThEBOH BOMABI, CEITbCKOXO3IHCTBEHHOW NPOAYKIMHU, IO
pe3ysbTaTaM KOTOPOTO OLEHWBACTCS 032 O0JYUYCHHsI HACENICHUS, MPOKUBAIO-
IIEr0 Ha 3arPs3HEHHBIX TEPPUTOPHUSIX.

YK 504.61:622.272
KOMIIBIOTEPHOE MOJEJINPOBAHUE BBIJIEJIEHUSI ITbIJIA
IIPU NEPET'PY3KE ChIIIYYUX MATEPUAJIOB

Bakynun E.U., KopsikoB A.E., Tyaskos C.II1., HeuaeBa O.A.
Tynvckuil eocyoapemeennbiil yuugepcumem, 2.Tyna, Poccus

Paspabomannoe na xapeope AOTuOC Tyal'V npoecpammmoe obecneuenue pacuema
6bI0eIeHUs NbLIU NPU CKIAOUPOBAHUU U Nepespy3Ke CbINYYUX Mamepuanos no3eoisen
OYeHumyb Cmenenb 3azpA3HeHUs OKpycaroweli cpeobl U paspabomams Meponpusmus no
CHUDICEHUIO HE2AMUBHO20 6030€UCTNBUS.

[Tpouecc ckmagupoBaHUs U TEPETPY3KH CHITYYHX BELIECTB SBIACTCS HH-
TEHCUBHBIM HMCTOYHHUKOM MbUICOOPA30BaHMSA, YTO TNPHBOIUT K 3arpA3HEHHIO
OKpY’Karouleil cpeapl.
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