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CpaBHUTENbHBIN aHaNn3 pe3yNbTaToB 3KCMNEpPTU3bl COCTOAHUSA

3A0poBbA 06/1y4EHHDBIX rpaxaaH B YenabnHckom M3C
3a nepuop ¢ 1990 no 2015 r.

A.B. Axiiees'?, C.A. IIIanarnnos'?

"' VpasbcKkuii HayYHO-TTPAKTUYECKUIA LIEHTP paguallMOHHON MeIUILIMHbI
DenepanbHOro Meanko-onosorndeckoro areHrcrsa Poccun, Yenstonnck, Poccus
2YenmsgOMHCKUI ToCcyIapCTBEHHBIN yHUBepcuTeT, Yenssonnck, Poccust

IlIpeocmasnen cpasnumenvhblil aHAAU3 OCHOBHLIX noKazamenell desmenvrocmu Yeas6uncikoeo peauo-
HANbHO20 MENCEe0OMCMBEHH020 IKCHEPMH020 COBEMA N0 YCMAHOBACHUIO NPUMUHHOU C8:3U 3a001e6aHuUl
¢ paduayuorubim 6o3deticmeuem 6 nepuod ¢ 1990 no 2009 e. u 6 nepuod ¢ 2010 no 2015 e. Hecmourukamu
UHpOpMaUUU A6AA1UCH 20008ble OMUEMbL 0 DesmenbHocmu ens0uHCK020 Mencee00MCMEEeHH020 IKCHepn -
H020 cogema, CMAHOAPMHbIe NPOMOKOAbL 3ACCOAHULl U PeULeHUS MeNCEe00MCMBEHH020 IKCNEePMHO20 CO-
eema. 3a paccmampugaemviii nepuood NPOU3OULI0 eCecmeeHHoe NOCMaperue 6cex epynn 00CayICUBAEMO20
Hacenexust, 803pocaa 004s 0ea, paccMampuéaemvbix NOBMOPHO, 8 OCHOGHOM 3a4 CHém 0en, paccmampueae-
MbIX RO N080JY UHBAAUOHOCMU UAU CMepmU 00Ay4EHHbIX auy. B nepuod 2010—2015 ee. npuuunnas ces13b
yemanasausanacs yaue, 4em 6 oonee pannue cpoku: 43,3% u 67,1% coomeemcmeenno. Haubonee uacmo
NOA0NCUMENbHBIE PEUEeHUs] NPUHUMAAUCS 6 OMHOWEHUU AUY CO 310KAYeCMBEHHbIMU HO8000PA308AHUAMU
(62,9% om ob6ujeeo uucaa npuHAMbIX NOAOHCUMENbHbIX peutenuil). Cea3b UHEANUOHOCMU U CMepmU ¢ Pa-
duayuonnwvim 8o3deticmeuem ¢ 2010—2015 ee. yemanasauganace uauie, moeoa Kax 0045 OMAONCEHHBIX 0e

3HAYUMENbHO YMEeHbUUNACh.

Kmouessle ciioBa: auxeudamopst asapuu Ha Yeprobvirvckoii ADC, npoussodcmeentoe obsedurerue
«Masi», 3Kcnepmu3sa, NPUMUHHAS C8A3b, 310KAYECMEEHHble HOB00OPA306aHUS, CepOeHHO-COCYOUCMble 30~

60/16601'!”}1, L{HBdﬂuaHOC‘mb, CMepmHOCmMb.

BeepneHue

Co BpemeHU 1cnblTaHUs SAEPHOrO opyxus, copoca pa-
OMOaKTMBHBIX OTXOA0B B peky Teua, aBapum 1957 r. Ha MO
«Masik» 1 Ha YADC npownu gecatkun net. K HacTosiLemy Bpe-
MEHW YMCNIEHHOCTb JIMLL, PAHEE BOBNIEYEHHbLIX B chepy BNms-
HUSI IOHU3WPYIOLLLErO N3TYYEHUS, B IIOOON N3 3TUX CUTYaLMIA
B CWY €CTECTBEHHbIX MPWYMH COKpaTuiacb, OCTaBLUMECS
B XMBbIX OOCTUIMIM MOXWOrO 1 CTapyeckoro sodpacta [1].
Takum 06pa3om, Ha COBPEMEHHOM 3Tane CMcTeMa 0kasaHus
MEeAMLIMHCKOW 1 CoLManbHOM nomMoLLm 061y4EHHOMY Hacene-
HMIO B OCHOBHOM 3aTparnmBaeT MHTEPECHI N0AEN, AOCTUILLNX
MEHCMOHHOr0 BO3pacTa, TO eCTb OOHOM U3 HAMEHee maTe-
pranbHO 06ecneyeHHbIX U COUManbHO 3alMLLEHHBIX Py
HaceneHus. MpencTtaBnseTcs 0O0CHOBAHHbLIM, YTO 3KCMep-
TV3a COCTOSHUSA 300POBbS MOXMUIbIX NIOAEN B OTOANIEHHOM
nepvoge nocne paavaLMoHHOrO BO3AENCTBMS AOSKHA, C
OLHOW CTOPOHbI, OCHOBBIBATLCS HA MCMONb30BAHUN FEPOH-
TOJIOTMYECKMX MOAXO0A0B, C APYrov — ONMPaThCa Ha 3HaHUA
0 NMOBO3PACTHON AuHamMuke GOPMUPOBAHUSA PAONALIMOHHO-
00OYCNOBNEHHbIX 1 PaAnaLMOHHO-3aBUCUMbIX 3a601€BaHWIA.
B aToi cBsi3n BCE Oosbluee 3HaveHve npuobpeTaeT aHann3

3aKOHOMEpPHOCTEN GOPMMPOBAHUSA UHBANIMOHOCTU U HACTYIM-
JIeHNS CMepPTU 06YHEHHBIX JINLL.

B crnoxmelimnxcs peanvax okadaHue couManbHOW nog-
OEepXKN 0BNy4EHHOMY HACENEHMIO COXPaHSET CBOK BbICO-
KYI0 aKTyanbHOCTb. C Apyron CTOPOHbI, HE MEHee akTyanbHOM
CTaHOBUTCS HEOOXOAUMOCTb Pa3paboTky COBPEMEHHbIX Ha-
YY4HO 0OOCHOBAHHBLIX KPUTEPUEB OLEHKU BAUSHUS WNOHM3U-
PYIOLLErO M3My4EHMS HA COCTOSIHME 300PO0BbS JIIOAEN U Ha
3TOlM OCHOBE — COBEPLUEHCTBOBaHWE PabOoTbl 3KCMEPTHbIX
COBETOB MO YCTAaHOBNEHWNIO NMPUYNHHOWM CBA3M 3a00neBaHui,
Cly4aeB MHBANMAHOCTN M CMEPTU rpaxaaH C paanaLmoHHbIM
BO3ENCTBUEM.

Jo 2016 r. akcnepTMsa 340pOBbS L, NMOOBEPTLUMXCS
pagnaumoHHOMY BO3OENCTBUIO, SBSNACL BaXHOW 3agaden
denepanbHbIX LEeneBblX NPOrpaMm, HamnpaBfiEHHbIX Ha CO-
LManbHyo 3aLLUMTy rpaxaaH, nocTpaaaBLUMX OT paamaLmoH-
HOro BO3aenCcTBusl. HeCMOoTps Ha 3aBepLUEHNE CPOKOB pea-
M3aumm nNporpaMm 1 npekpaweHne nx GrHaHCcMpoBaHuS,
00y4EHHBIM FpaxgaHaM Mo-fMpexHeMy MNpPeaocTaBnsioTCs
rapaHTMpOBaHHbIE  FOCYAAPCTBOM  MEPCOHUDULMPOBAH-
Hble KOMMEHcaLMM N NbroThl, XapakTep 1 pa3mMepbl KOTOPbIX

LlanaruHoB Cepreii AnekcaHapoBud

Ypanbckuii Hay4HO-NPaKTUYECKUIA LEHTP paauaumoHHoi MeanumHel PeaepanbHOro Meamko-6monornieckoro areHTcTea Poccum
Appec pns nepenucku: 454076, Poccus, . HensbuHck, yn. Boposckoro, . 68-A; E-mail: shalaginov@urcrm.ru
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Hay‘lele cCTaTbun

onpeneneHsl B 6a3oBoM dpenepanbHom 3akoHe O3 1241-1
oT 15.05. 1991 r. «O coumanbHOW 3alLmTe rpaxaaH, NnoaBepr-
LUIMXCS BO3OENCTBMIO paauaumm BCNeacTBue KaTacTpodbl
Ha YepHoObbinbckon ASC». B 3akoHe nponucaHbl OCHOBHbIE
MepbI CoUMasbHOM NOAAEPXKKM 1 CNOCOObLI X peanusaumm, B
4YaCTHOCTM — YCTaAHOBJIEHME MPUYMHHO CBA3M 3ab0oneBaHui,
WHBANMAHOCTU M CMEPTU C paavaunoHHbIM BO3OENCTBUEM.
Lns peweHus aTon 3apa4m B Poccuiickon epepauum bbina
CO3[aHa 1 COXPaHsAEeTCs CETb MEXBEAOMCTBEHHbIX 9KCNEPT-
HblXx coBeTOB. OOHMM 13 6 COBETOB, CYLLIECTBYIOLLIMX K HACTO-
sLeMy BpemMeHu, sensietcs YensabuHckuin MOC.

akecnepTnsa COCTOSIHUSE 300PO0Bbs  0BSYHEHHBIX  JINL,
N YCTaHOBNEHNE CBS3W C paaMaumoHHbIM GakToOpoM Hepes-
KO NPeACTaBASIOT 3HAYMTENbHbIE TPYAHOCTU. DTO BbI3BAHO
TeM, 4TO 3a601eBaHMS, KOTOPbLIE, MO AAHHBIM COBPEMEHHOM
paanoburonorum, MoryT GbiTb CBA3aHbI C 0651y4eHMEM (3/10Ka-
YECTBEHHbIE OMyX0JN, JIENKO3bl, COCYANCTbIE 3ab0NeBaHNs
1 Op.), BO-NePBbIX, UMEIOT JOCTATOYHO AJINTENbHbIN NaTEHT-
HbIi Mepvoa, U MOryT MaHMPECTUPOBaTb Yepe3 MHOro net
nocne o6y4eHnst; BO-BTOPbIX, OTHOCSATCS K MyNbTUhaKTOpU-
albHOWM MaTonorumn, KOTopas B psiae Ciay4yaeB UMEeT OocTa-
TOYHO BbICOKYIO CMOHTaHHYIO 4aCcTOTYy (OCOBEHHO B MOXMIIOM
BO3pacTe) N 4acTo 0OYCNOBMEHbI BIUSHNEM KOHKYPUPYHIOLLMX
HepaaunaLmMoHHbIX GakTOpoB pucka (KypeHue, ynotpebnexve
ankoronsi, npodeccuoHanbHblie BPEOHOCTU, OTAroLLeHHas
HacneACcTBEHHOCTb U Ap.). Hanbonblive 06beKTUBHbIE TPY-
HOCTV NpeacTaBnseT 9KCNepTn3a 340PO0BbS Y MOTOMKOB 06-
JIYYEHHBIX NNL, (0COBEHHO BTOPOro M TPETLErO MOKONIEHWNI),
TaK Kak OLEeHKa PaauaLMOHHOrO pucka HacieACcTBEHHbIX
3aboneBaHuin (MeHOEeNVpYyoLWMe, XPOMOCOMHbIE Y MYNbTU-
dakTopunanbHble XpoHunyeckme 60ne3Hn, a Takke BPOXOEH-
Hble MOPOKM Pa3BUTKS) B HACTOSILLLEE BPEMS CTANKMBAETCS C
60/bLUMMUN HeoNpeaeneHHoCcTaIMU [2].

Bblwecka3zaHHoe npepgnonaraeT HeobxoaMMoCTb 0606-
LLLeHMs ONbITa PaboTbl SKCMEPTHLIX COBETOB, COBEPLUEHCTBO-
BaHWS METOLO0B MPOBEAEHUS IKCMEPTU3bl, MaKCUMAasbHOW
06BbEKTMBM3ALMN NPUHATUS PELLIEHWIA U, B KOHEYHOM CYéTe,
noBblLeHns 3ddekTUBHOCTY paboTbl MIC.

Lenb uccnepoBaHusa — OLEHWUTb AMHAMUKY OCHOBHBbIX
nokasatenen aeatensHocT YenabuHckoro M3C 3a nepuop,
¢ 1990 no 2015 r. u paTb CPABHUTENbLHYIO XapakTePUCTUKY
pe3ysibTaToB 3KCMNepPTU3bl COCTOSHUS 300P0Bbs 00yHEHHbIX
N, 1 Mx NOTOMKOB 3a nepmog ¢ 1990 no 2009 . n ¢ 2010
no2015r.

OpraHusauyua Yensabunckoro M3C

McTopuuecku nepsbiM B 1988 1. 6bin co3aaH LieHTpanbHbI
MEXBEOOMCTBEHHbIA SKCMEPTHbLIA COBET MO YCTAHOB/IEHMIO
NMPUYNHHON CBA3W 3ab0feBaHNn N MHBANUOHOCTM Trpax-
0aH ¢ pabotamun no nNUKBMAAUMM NOCNEeACTBUIA aBapumn Ha
YepHobbinbekor ASC. Mpuka3oM MUHUCTPA 34paBOOXpPaHe-
Hnss CCCP N2 731 o1 28.09.1988 1. 6b1710 NPUHATO NOIOXEHME
006 9KCnepTHOM COBeTe, onpeaenieHbl NMPUHUMIbI U UHCTPYK-
unst no ero pabote. B 1990 r. B Poccuitckoin depepaumm
6blna cosgaHa cucteMa n3 Heckonbknx M3AC, B TOM umchne B
r. YHensibuHcke. B coctas YensbuHckoro MOC Bowwnm coTpya-
HUKM 06nacTHOM KnnHnYeckor 6onbHULbLI N2 1, a Takke cne-
umanmcTbl YpanbCkoro Hay4YHO-MpakTUYeCcKOoro LeHTpa pa-
anaumoHHon meamumhel (YHIML, PM ®MEBA Poccuun). Mepeoe
3acepaHvne Yensburckoro M3C coctosinock 11 pekabps
1990 r.

B nepuoa ¢ 1990 no 1992 r. YenabuHcknn MAC pac-
cMmaTpuBan TONIbKO Aena NnkBmaaTtopoB aBapumn Ha YAIC.
C 1993 . MOC npucTynun K pacCMOTPEHUIO 3asIBNIEHUNIA OT
XuTtenei NpubpexHbIX cen pekn Teuun 1 nnL, NepecenéxHbIX
C TeppuTopmn BOCTO4HO-YPanbCckoro pagmoakTMBHOrO cre-
na (BYPCa), a Takke nukengatopos asapuin Ha 0 «Mask».
C 2005 r. YensbuHcknin MOC Havan paccmartpuBath 3asBie-
HUS OT UL, U3 noapasaeneHnii ocoboro pucka. Mpu aTom B
nepwuof ¢ 1997 no 2004 r. YHenabuHcknii MOC He paccmatpu-
BaN Aena nMkenaaTopos aBapum Ha HASC.

Haumnas ¢ 2009 r., YensbuHcknini permoHansHbli MAC
obecrneynBaeT 9KCMNepTn3dy 300POBbs BCEX KaTeropuin 06-
JIYYEHHbIX rpaxaaH, npoxuBalowmx B YpansckoMm dene-
panbHom okpyre (CBepasioBckasi, HensbuHckas, KypraHckas
n TiomeHckass obnactu, XaHTbl-MaHcuitickuii 1 9mano-
HeHeLknin aBTOHOMHbIE OKpyra).

McTouHnkammn nHdopmaummn, KoTopble MCNOb30BaINCh
NS aHanu3a B HACTOSILLLEM MUCCNefoBaHuK, Oblin CTaTUCTU-
yeckme OT4YETHI 0 AesTenbHocTn YensbuHckoro M3C, npo-
ToKobl 3acegaHnii MOC, 3akntoyeHns 0 BbiHeCeHHbIXx M3C
peLieHusx. opmbl OTYETHOCTU, YCTAHOBEHHBIE NMPUKa3amMu
MwuHucTepcTBa 30paBOOXPAHEHMS, C TEYEHWEM BPEMEHU
npeTeprneBann HEKOTOPbLIE U3MEHEHNS, MO3TOMY B Psifie Cy-
4yaeB AJ19 COrNacoBaHWs AaHHbIX U NPUBEAEHUS UX K €AVHbBIM
CTaHZapTaM UCMosb30BaUCh MNEPBUYHbIE MeOULMHCKMNE
DOKyMeHTbl 13 apxuea YenabuHckoro M3C: HanpaBneHus
neyebHbIX ydpexaeHuii B YenabuHcknii MOC, BbInUckL K3
ambynaTopHbIX KapT U BONIbHUYHBIX CTALMOHAPOB U KOMUK
HanpaeneHuin Ha BTOK (MC3K, MC3). Ctatuctuyeckas 06-
paboTka NpoBoAMIaCh C MCNONL30BAHNEM KPUTEPUS [IOCTO-
BepHocTH %2 [3].

Pe3ynbratbl geatenbHoctn YenabuHckoro MI3C

3a nepuog ¢ 1990 no 2015 r. B YensibmuHckom M3C 6bina
npoeefeHa akcneptnaa 10 143 gen Ha 0BGNY4EHHLIX UL, U
MX MOTOMKOB. [JMHaMuka paccMOTpeHus aen YensbuHckum
M3C 3a nepsbie 20 net ero paboTbl Obia NOAPOOHO NPO-
aHanmanpoBaHa paHee [4] Ha npumepe 8050 aKCnepTHbIX
nen, noctynuemnx B Yenabuxcknin MAC ¢ 1990 no 2009 r.
3a nepuog ¢ 2010 no 2015 r. AONOAHUTENBLHO NOCTYNWNO
2093 pena, yto coctaBuno 20,6% oT ux obLlero ymcna 3a
Becb nepuof padboTsl YensbuHckoro M3C. B nepuog ¢ 1990
no 2009 r. YensbuHckuin MOC B cpefHEM 3a KaneHOapHbIn
ron paccmatpusan no 402,5 gena, B TO BPEMS Kak B CBOEW
«HOBOW» nctopum — no 299,0. HekOTOpOe CHUXEHNE UHTEH-
CUBHOCTW paboTbl CBA3AHO C COKpaLleHWeM YMCIIEHHOCTU
BCEX KaTeropuii 061y4EHHOro HaceneHns 3a CYET NPOLLEeCCOoB
NMOCTapeHns 1 eCTECTBEHHOr0 BbIMUPAHUS, a Takxke C Mnpo-
BeJlIEHHbIM paHee 60/bLNM 06bEMOM PaboThl (PACCMOTPEH-
Hble paHee Jena, kak NpaBuio, He NoTpeboBany NOBTOPHOIO
paccmoTpeHus). CpegHee YMCNo PacCMOTPEHHBIX Aen Obiio
MakcumanbHbiM B 1994-2001 rr., cocTtaBnaa 508,0 gen 3a
KaneHgapHbii rog. B atot nepuog YensbuHckunin MOC nmen
Hanbosee LWNMPOKYIO 30HY OXBaTa 06YyYEHHBIX KL, paccMa-
TpvBas aena nnkBMaaTopoBs aBapumn Ha HA3C, NpoxXmBatoLLMX
B YpasnbCKOM PErMOHE, a TakXe NMKBMAATOPOB aBapuiin Ha 10
«Masik», xuTenel npubpexHbix cen pekn Teva n BYPCa BHe
3aBMICUMOCTW OT VX NPOXMBAHWS HA BPEMSI MOAAuN JOKYMEH-
ToB B MOC.

Kak BMOHO 13 pucyHKa 1, 0oTMeYancs TPEHL K CHUXEHWMIO
yncna PacCMOTPEHHbIX Aen ¢ rogamMu, KOTOpoe 3a paccMma-
TpuBaemsblin nepuof konebanock ot 640 B 1995 . o 245
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B 2004 r. Ha ¢poHe TpeHaa K NoBbILEHNO 06LLEero Yicna aen,
no KoTopbiM Oblla yCTaHOBMEHa CBA3b 3aboneBaHusl, npu-
YMHbI UHBANIMAHOCTWN NI CMEPTU, MakCUMasibHOE YMCNOo Aen
C YCTAaHOBNIEHHOWN CBA3blO (287) ObINO oTMeyeHo B 1991 r,
MUHUManbHoe (88) — B 1997 1.
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Puc. 1. lnHamumka naMmeHeHns Yyucna paCCMOTPEHHbIX 1 CBA3AHHbIX
¢ paguaumeii nen B YenabuHckom M3C 3a nepvog 1990-2015 rr.
[Fig. 1. Dynamics of the change of the number of the reviewed and
associated cases in Chelyabinsk IEC in 1990-2015]

B cTtpykTtype pen, paccmoTpeHHbix B 1990-2015 rr.
(puc. 2), npeobnagann nuua, o6ny4€HHbIE B CBA3W C Oes-
TenbHoCTbIO M0 «Mask» (06ny4éHHbIe Ha peke Teue n BYPCe,
nvkeugatopsl asapum Ha MO «Masik»). Ha vnx gonto npuxo-
ontca 58,7% Bcex paCCMOTPEHHbIX e, 3HAYUTENBHLIM AB-
NAIeTCs NPEeACTaBUTENBCTBO NNKBMAATOPOB aBapum Ha YASC
(33,9%). OTHOCUTENBHO HEBONLLLONK ABNSETCA [0S y4acT-
HWKOB Noapasaenennin ocodoro pucka (MOP) — Tonbko 3,2%.

W N0"Mask" Mayak PA
W 4YASCChNPP
m MOP Participants of

Special Risk Units

58,7 M NMotomku Offsprings

Puc. 2. PacnpepeneHve KOHTUHIEHTOB KL, fiena KOTOPbIX
paccmoTpeHbl HensbuHckum M3AC 3a nepuog c 1990 no 2015
[Fig. 2. Distribution of populations which cases were reviewed by
Chelyabinsk IEC in 1990-2015]

Cpeon o6ny4éHHbIX B peaynstate pestensHoctu [10
«Masik» npeobnagann nukemMaaTopbl asapun (52,7%) n xu-
Tenu nobepexbs pekn Teun (41,6%); MeHbLien Bbina nons
006ny4éHHbIX B 30He BYPCa (3,4%) 1 paboTHukos MO «Mask»
(2,3%). Cpeaun nukemaaTopoB aBapumn Ha YASC npeobnana-
nv nukeugatopbl 1986 r. (43,3%) n 1987 1. (36,4%), Ha ponio
nukeuaatopoB 1988-1990 rr. B cymme npuxoamnock 20,3%
pPacCMOTPEHHBIX AEeN.

Jena Ha noTomMKOB 06/ly4EHHOrO HACENEHUst COCTaBUIn
4,2% 0T 06LLEero Yncna paccMoTpeHHbIx 3a nepuoa c 1990 no
2015 r. pen, npu atom 7 n3 430 (1,6%) ABNSNIMCL NOTOMKaMM1
nvksuaatopos Ha YASC, ocTanbHble — NOTOMKaMy L, 00-
NY4EHHbIX BCneacTame aeatenbHoctn MO «Masik».

3a nepwvog ¢ 1990 no 2015 r. (tabn. 1) obLuee umicno gen ¢
yCTaHOBMIEHHON cBa3blo coctasuio 4891 m3 10 143 paccmo-
TPEHHBIX (48,2%). Hanbonee BbICOKUIA MPOLIEHT CBA3aHHbIX C pa-
OVIaLMOHHBIM BO3OenCTBMEM aen (56,5%) oTMeueH Ans nvken-
natopos aBapun Ha YASC. nsa nvu, 06y4EHHBIX B 30HE BIIMSHISA
MO «Masik», aTOT NokasaTesb Obin HUXe 1 cocTasun 45,6%, ons
Yy4aCTHMKOB rnogpasaeneHmin ocoboro pucka — 44,1%. Camblii
HM3KWMIA YPOBEHb (22,1%) fen, No KOTOPbIM BbINo NPUHSATO NoJIo-
XUTENbHOE peLLeHne, 3adrKCPOBaH AJ18 MOTOMKOB.

Hanbonee BbiCOKas [0NS OTIOXEHHbIX Aef, OOCTWraio-
wasa 9,0%, 6bina oTMeyeHa y nMMKBUOATopoB aBapum Ha YASC.
MuHuManbHas [ons 3adukcrpoBaHa y 00y4EHHBIX B PE3YSb-
Tate pestensHoctn MO «Masik», oHa cocTasnsna 3,8% (cm.
Tabn. 1). Pasnmums MoryT 6biTb CBA3aHbI C JIyYLLIMM Ka4eCTBOM
MEIMNLMHCKNX JOKYMEHTOB Ha JINLL, 06/Ty4EHHBIX B 30HE BINSIHUS
MO «Masik», KOTOpble B OOMLLUMHCTBE Cly4aeB 0pOPMAIOTCS
B creunannavpoBaHHoin knnHuke ®IBYH YHIL, PM, a Takke
MCH-71 r. O3épck. B TO e Bpemsi LOKYMEHTbI Ha Y4aCTHUKOB
nksmpaumm agapmmn Ha YASC BO MHOTUX Crydasix HanpaBAsoTCs
13 rOPOACKMX NONNKIMHYK U LIPB cybbekToB denepaumm YpdO.

3a nepuopg 2010-2015 rr. npon3oLwo yBeanyeHne oonm
PaCCMOTPEHHBIX Aie1 C YCTaHOBJIEHHOW MPUYNHHOM CBA3bIO
MO CPaBHEHUIO C HaYasnbHLIM Neproaom paboThl oT 43,3% A0
67,1% (Tabn. 2). YBennyeHvie fen ¢ yCTaHOBNEHHON NPUYMH-
HOIl CBSI3bl0, MaBHbIM 06Pa30M, ONpPeaenseTcs ABYMS Npu-
YMHaMW: YBEIMYEHMEM OONN Aef HA OHKOOrMYeCKnx 60sb-
HbIX 1 YBEIMYEHNEM [0S MOBTOPHbIX A€, HANPaBEHHbIX MO
noBoAy YCTAHOBNEHWS NPUYMHBI CBA3N MHBAMAHOCTA B TEX
cnyyasix, korga paHee yxe Oblna yctaHoBeHa CBsi3b 3abose-
BaHWs, NPVBEALLErO HA ONPEeAENEHHOM 3Tane K MHBannam3a-
UMM NaumeHTa, a Takke HeobXOAMMOCTM YCTaHOBUTL CBSI3b
paHee CBA3AHHOIO C PajMaLMOHHbIM BO3[ENCTBMEM 3a00-
JIEBaHVIS, NPUBEALLErO B KOHLLE KOHLLOB K CMEPTU NaLMeHTa.

3HaunTenbHas O0Ns MOMOXUTENbHBIX PELLEHNI B MEPBbIE
roabl festensHocTn YensibuHckoro MOC 6Gbina obycnosne-
Ha OTCYTCTBMEM HEeOOXOOMMOro OrfbiTa 3KCMEPTHON paboThl
y uneHoB CoBeTa 1 HeJOCTaTOYHbIM YPOBHEM 3HaHW B 06na-
CTW paaMaLMOHHON MeaVLMHbBI Y Psiaa 9KCNepToB, NPUBNEYEH-
HbIX U3 MECTHbIX OPraHoB 3paBOOXpPaHeHus. [pyron BaxHom
NMPUYMHON SBASNICSA NEPEYEHb 3aB0EBaHNN, PEKOMEHOYEMbIX
ons ceasu (Mpunoxenne 2 k pacnopsixernio N2 42-06/388 ot
08.08.1990 r. MaBHoro rocynapcTBEHHOrO CaHWUTapPHOro Bpa-
ya PCOCP). JaHHbIn nepeyeHb 3ab0oneBaHnin peKoMeH10Ba
3KCMepTaM CBS3bIBaTb C PAANALMOHHBIM BO3OENCTBUEM LLIU-
POKMIA KPYr camblX pasHOOOpa3HbIX 3a00NeBaHuWi, TakmMx Kak
rmnepToHnyeckast 6onesHb, MIBC, XpoHMYeckne NHEBMOHUN 1
OPOHXUTLI, FACTPUTLI, A3BEHHAst BONE3Hb 1 ApYre coMaTnyec-
ke 3abonesaHus. MNosiBNEHVE 3TOMO NEPEYHS, NO-BUANMOMY,
onpenensnock nMbepanbHbIMU COLMAIbHO-MCUXON0rMYECKM-
MU 3anpocamMun 1 OXMAAHUAMK OOLLLECTBA B MOCTNEPECTPOEY-
HbliA NEPWOZ, U B 3HAYUTENBHOW Mepe BbIIo CBSI3aHO C NCKXO0JI0-
rMYECKUM BANSHNEM NOcneacTeui asapum Ha HASC.

B T0 e Bpems (cM. Tabn. 2) MOXHO HabnOaTh CyLLIECTBEH-
HOE COKpaLLeH1e [0M e, MO KOTOPbIM He YAaIoCh NPUHSTL pe-
LLIEHME NPW NEPBUYHOM PACCMOTPEHNMN. YMEHBLLEHWE A0 TaKMX
[en CBA3aHO C MOBbILLEHEM KBIMDMKALIM SKCMIEPTOB, @ TAKKe
C yNydLLIEHMEM KadecTBa Hanpaensembix B MOC LOKyMEHTOB.
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Tabsamua 1

PacnpegneneHne pacCMOTPEHHbIX AeJl N0 KaTeropusam o0y4&HHbIX nuy, 3a nepuog 1990-2015 rr.
[Table 1

Distribution of the reviewed cases by groups of the exposed individuals in 1990-2015]

Jleno otnoxeHo
[Postponed cases]

YcTaHoBneHa CBS3b

Bcero paccmo-
[Associated disease]

KaTeropuu o6ny4€HHbIX L, TPeHo fen
[Groups of exposed persons] [Total reviewed Cnyuau 0 Cnyyau o
cases] [Cases] % [Cases] %
O6ny4EHHbIe B peadynbTaTe AeaTeIbHOCTU
MO «Masik» 5954 2713 45,6 228 3,8%*
[Exposed due to the «Mayak» PA activity]
JNnkempartopsbl aBapum Ha HASC N
[Cleanup workers of ChNPP accident] 3439 1942 56,5 308 9.0
YyacTHMKN noapasaenieHmin ocoboro pycka .
[Participants of Special Risk Units] 320 141 44,1 15 47
MoTomkn Bcex kaTeropuin 06,1y4EHHbIX
[Offspring of all the groups of exposed 430 95 22,1* 27 6,3**
persons]
Beero 10143 4891 482 578 57
[Total]

* - p < 0,001 npu cpaBHEHUM C ApYyrumuy kaTteropusmm 0bny4érHbix [p < 0,001, when compared with other groups of the exposed individuals];
** —p < 0,001 npu cpaBHeHuu ¢ nukBugatopamu aBapum Ha YASC [p < 0,001, when compared with cleanup workers of ChNPP accident];
*** — p<0,025 npu cpaBHeHWM ¢ nukBMaaTopamu asapum Ha YASC [p < 0,025, when compared with cleanup workers of ChNPP accident].

Tabamua 2

ConocTtaBneHue pe3ynbTaToOB 3KCNEepPTU3bl Oﬁ.ﬂy‘léHHbIX nvy 3a gBa nepunoaa
[Table 2

Comparison of the results of expert examination over the two periods]

3aboneBaHue CBA3aHO
[Associated disease]

[eno otnoxeHo
[Postponed case]

Mepuop, Bcero paccmoTpeHo pen
Period Total reviewed cases
[ ] [ ] Cnyyan % Cnyyan %
[Cases] [Cases]
1990-2009 8050 3487 43,3* 552 6,9*
2010-2015 2093 1404 67,1 26 1,2
Bcero 10143 4891 48,2 578 5,7
[Total]

* - p<0,001 npu cpaBHeHuu ¢ rpynnoin 2010-2015 rr. [p < 0.001, when compared with the group 2010-2015].

Kak MoxHO BuoeTb 13 Tabnuubl 3, 3HaunTenobHoe yeenude- 2015 . cBsi3b 3a60neBaHuii, CllydaeB MHBANNOHOCTU Y CMEPTU
HMEe 00NV CBSI3aHHbIX A8/ OTMEYEHO Y JinL, 00YYEHHbIX B pe-  rpaxaaH, OTHOCSALLMXCS K AaHHOM kaTeropun, Obina ycTaHoB-
3ynbrate geatensHocTn M0 «Mask». Tak, 3a nepmnog c 2010no  nena B 70,7% cnyyaes npotme 40,9% 8 1990-2009 rr.

Tabnmuya 3

PacnpepeneHue paccMOTPEHHbIX Aen 06/1y4EHHbIX B pe3ynbraTte geartenbHocTu MO «Mask» 3a nepuog 1990-2009 rr. u nepuog

2010-2015rr.

[Table 3

Distribution of the reviewed cases of the exposed persons due to the «Mayak» PA activity over the period 1990-2009 and the

period 2010-2015]

3aboneBaHune CBs3aHO
[Associated disease]

[leno otnoxeHo
[Postponed case]

Mepuop, Bcero paccmoTtpeHo aen
Period Total reviewed cases
[ J [ ] Cnyyan % Cnyyan %
[Cases] [Cases]
1990-2009 4979 2037 40,9* 215 4,3*
2010-2015 973 688 70,7 13 1,3
Beero 5952 2725 45,8 218 3,7
[Total]

* - p<0,001 npu cpaBHeHun ¢ rpynnoin 2010-2015 rr. [p < 0,001, when compared with the group 2010-2015].
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CyLlecTBEHHbIM Takoe yBennyeHue Obl1o Takke U OJs
rpynnbl MMKBUaaTopoB asapum Ha YASC (Tabn. 4) ot 51,5%
0o 70,7%. BmecTe ¢ TeM, Ans y4aCTHUKOB noapasneneHuni
ocoboro pucka (Tabn. 5) pasHuua Obina He CTONb BblpaXeH-
Hon — 34,2% 1 53,0% COOTBETCTBEHHO.

Jona notomkoB 065y4EHHOro HaceneHus (tabn. 6) c
YCTaHOBJ/IEHHOW CBA3bl0 3a60seBaHMs Mena TeHAEeHUMIo K
cokpatleHuio — ¢ 22,7% 0o 18,5%.

Tabnmua 4
PacnpepeneHue pacCMOTPEHHbIX Aen NIMKBUAaTopos asapuu Ha YAIC 3a nepuopg 1990-2009 rr.
nnepuop 2010-2015 rr.
[Table 4
Distribution of the reviewed cases of the cleanup workers of ChNPP accident during the period 1990-2009
and the period 2010-2015]

3abonesaHune CBA3aHO [eno otnoxeHo

Mepuog, Bcero paccMOTPEHO fen [Associated disease] [Postponed case]
Period Total reviewed cases
[ ] [ ] Cnyyan % Cnyyan %
[Cases] [Cases]
1990-2009 2554 1315 51,5* 299 11,7*
2010-2015 887 627 70,7 9 1,0
Beero 3441 1942 56,4 308 9,0
[Total]
* - p <0,001 npu cpaBHeHun ¢ rpynnoii 2010-2015 rr. [p < 0,001, when compared with the group 2010-2015].
Tabnmuya 5

PacnpepeneHue pacCMOTPEHHbIX A& YYaCTHUKOB nogpasaeneHuii ocoooro pucka 3a nepuopg, 1990-2009 rr.
nnepuopg 2010-2015 rr.

[Table 5
Distribution of the reviewed cases of the participants of Special Risk Units over the period 1990-2009
and the period 2010-2015]
3aboneBaHue CBA3aHO Jeno otnoxeHo
Mepuog, Bcero paccMOTPEHO fen [Associated disease] [Postponed case]
Period Total reviewed cases
[ ] [ ] Cnyyan % Cnyyan %
[Cases] [Cases]
1990-2009 152 52 34,2* 11 7,2
2010-2015 168 89 58,0 4 2,4
Bcero
[Total] 320 141 44,1 15 4,7
* —p < 0,005 npu cpaBHeHun ¢ rpynnoin 2010-2015 rr. [p < 0,005, when compared with the group 2010-2015].
Tabnvya 6
PacnpepneneHue paccMOTpPEHHbIX Aen NnoToMKoB 3a nepuoa 1990-2009 rr. u nepuog 2010-2015 rr.
[Table 6

Distribution of the reviewed cases of the offspring during the period 1990-2009 and 2010-2015]

3aboneBaHune cBA3aHO

Jleno otnoxeHo

Mepuos, Bcero paccMOTpeHo aen [Associated disease] [Postponed case]
[Period] [Total reviewed cases] Cryyan . Cryyamn
% %
[Cases] [Cases]
1990-2009 365 83 22,7 27 7,4
2010-2015 65 12 18,5 0 0
Bcero
[Total] 430 95 22,1 27 6,3
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3a Becb nepuop paboTbl CBS3b 3abosieBaHnst ¢ GakToM
paanauMoHHOro BO3AENCTBMSA yCTaHoBNEHa y 95 NOTOMKOB,
4yTo cocTtasngeT 22,1% oT 00Lero Yncna pacCMOTPEHHBIX Y
NOTOMKOB [€N, POOUBLUMXCS OT Pa3fiMyHbIX KaTteropuin 0b-
ny4éHHbIX nuu. CylectBeHHO Gonee pepkasi yactota no-
JIOXUTENbHBIX PELUeHUi, NpUHAaTbIX YenabuHckum M3C, no
CPaBHEHWIO C MONOXUTENbHLIMU PELUEHNSIMW B OTHOLLEHWN
0061y4EHHBIX NN, (49,4%) OOBSACHAETCS TEM, HYTO NPU MPUHS-
TUM PeLLEHWI SKCNePTaMn YYUTbIBANICA HEBBICOKWUIA, MO AaH-
HbiM MKP3, p1ck BO3HVMKHOBEHMWS paanaLiOHHO-NHAYLIMPO-
BaHHbIX HACNECTBEHHbIX 3a60neBaHuii [2].

Hanbonbluaa nons nen no noBOAy MHBaNUAHOCTW, OO-
cturatowias 65,6% ot obLiero 4ncna pacCMOTPEHHbIX Aen,
OTMeYeHa A1 y4aCTHMKOB MoapasfeneHnii 0coboro p1cka,
HavMeHbLlas cocTaBnsiowas (31,4%) — ons NMKBMOATOPOB
aBapumn Ha YADC (tabn. 7). MNMonyyeHHble pas3nmuns mMoryt
ObITb CBSI3aHbI C 60/1€€ BbICOKMM CPEeAHUM BO3PACTOM y4acT-
HMKOB NnoapasfeneHnii 0coboro pycka no CpaBHEHMIO C Opy-
rMMn kateropusMum o6ay4€HHbIX nuL. [ena Ha y4acTHUKOB
nogpasaenennii ocoboro pucka B YensbuHckuii MAC ctanm
nocTynatb TONbKO HaymHasa ¢ 2005 r., TO eCcTb B TO Bpems,
KOrga 8T nvua AOCTUIMY NPEKIOHHOro Bo3pacTa. B 1o xe

BpeMs Aena Ha y4acTHUKoB aBapum Ha YHADC paccmatpumsa-
toTcs, HaumHas ¢ 1990 r., a Ha 0ONy4EHHbIX B pe3ynbTaTe ae-
arenbHocTn MO «Mask» — HaumHasa ¢ 1993 r. bonee BbicOkas
005 yMepLUMX L, cpeay nnkenaaTtopos asapum Ha YAIC n
YYaCTHUKOB NoapasfefieHnin ocoboro pucka no CpaBHEHUIO
C 06/1y4EHHBIMK B pedynbTtate aeatensHocTy M0 «Masik» (Cm.
Tabn. 7) MoxeT OblTb CBA3aHa C npeobnagaHnemM B NepBoi
rpynne nuu, myxckoro nona (99,9%), a B nocnegHew rpynne —
XeHckoro (57,6%). Mockonbky B Poccuiickoin denepaumm,
Tak Xe, Kak 1 B YpanbckoM dpenepanbHOM OKpyre, OTMEYeHb!
3HAYMTENbHbIE Pa3nNyus B CPefHElN MpPOoOOMKUTENBHOCTU
KNUBHN MEXAY MYXHYMHAMWN U XEHLWMHaMKW [5-7], pons ymep-
LWKX UL, Cpeamn 06YyHEHHBIX UL, MYXXCKOrO MnoJia Takxke siB-
nsietca 6onee BbICOKOW. Hn3kas oons ymepLuvx noToMKOB,
cocTaBnsowas Tobko 1,2%, 06bACHAETCA HU3KUM CPEAHUM
BO3PACTOM NUL, AAHHOW rpynmbl.

O6pawaeT Ha cebs BHMMaHue (Tabsn. 8) yBenmyeHne Aonam
[efl, PaCCMOTPEHHbIX MO MOBOAY YCTAHOBMEHWSI MPUHMHHOM
CBSI3N cnyvaeB uHeanuaHoctu ¢ 33,7% B nepuog ¢ 1990 no
2009r. 00 52,2% B nepuoa,c 2010 no 2015 rr. AHANOrMYHbIM 00-
pa3omM yBENVYMBAETCS A0NS AN, PACCMOTPEHHBIX MO Cy4alo
YCTaHOBEHWS MPUYNHHON CBA3KN cMepTun ¢ 12,6% o 28,1%.

Tabnvua 7
PacnpepeneHue paccCMOTPEHHbIX A&l UHBANIMA0B M YMEPLUMX JINL,, OTHOCSLLUUXCS K Pa3/INYHbIM KaTeropusm o6,y4EHHbIX NnLy
[Table 7
Distribution of the reviewed cases of disabled and deceased persons belonging to different groups of exposed persons]
MHBannabl YmepLune
KaTeropuy o6yusHHLIX vy Bcero Di‘;MOTpeHO [Disabled] [Deceased]
[Groups of exposed persons] i
[Total reviewed cases] Cnysau % Cnyqan %
[Cases] [Cases]
O651y4EHHbIE B pe3ynbTaTe AesTeNbHOCTH
Mo «Mask» 5952 2341 39,3* 684 11,5%
[Exposed due to the «Mayak» PA activity]
JNukBnpatopsl aBapumn Ha HASC ,x
[Cleanup workers of ChNPP accident] 3441 1082 31,4 844 24,5
YyacTHUKM nogpasaeneHmnin ocoboro pucka
[Participants of Special Risk Units] 320 210 65.6 73 22,8
MoToMkM BCex kKaTeropuin 061y4EHHbIX
[Offspring of all groups of exposed persons] 430 173 40,2 5 1.2
Beero 10143 3806 37,5 1606 15,8
[Total]

* - p<0,001 npu cpaBHeHWM ¢ nnkBuaaTopamu Ha MO «Masik» 1 ydacTHUKaMu noapasaeneHunii ocoboro pucka [when compared with cleanup

workers of the “Mayak”PA and participants of Special Risk Units];

** — p<0,001 npu cpaBHEHUM C yHaCTHUKaMK NnoapasaeneHunii ocoboro pucka [when compared with participants of Special Risk Units].

Tabnuua 8
PacnpeaeneHue pacCMOTPEHHbIX Aen UHBaNuAo0B U YMEpPLUUX UL, 3a Ba pacCMaTpUBaeMbIiX nepuopa
[Table 8
Distribution of the reviewed cases of disabled and deceased persons during two reviewed periods]
MHBannapl YmepLne
Mepvop, Bcero pacCMOTPEHO Aen [Disabled] [Deceased]
[Period] [Total reviewed cases]
Cnyyan % Cnyyan %
[Cases] [Cases]
1990-2009 8050 2714 33,7 1018 12,6*
2010-2015 2093 1092 52,2 588 28,1
Beero 10143 3806 37,5 1606 15,8
[Total]

* - p<0,001 npu cpaBHenuu ¢ rpynnoi 2010-2015 rr. [p < 0,001, when compared with group 2010-2015].
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Ons nuu, obnyumBwmnxcs B 3oHe BansHUS MO «Mask»
(tabn. 9), mons MHBaNWMAOB B HayalbHOM Mepuoae cocTta-
Buna 36,0%, B To Bpems kak B nepuog ¢ 2010 no 2016 rr. —

56,5%. Oons gen, pacCMOTPEHHbIX MO NOBOAY CMEPTU, CO-
cTaBuna B Ha4anbHoMm nepuogae 10,2%, B nepuog ¢ 2010 no
2015rr. - 17,9%.

Tabnvua 9

PacnpepeneHue nHBanupoB U ymepLunx nuy, us 3oxbl BnusHus MO «Masik» 3a nepuog 1990-2009 rr. u nepuoa 2010-2015 rr.

[Table 9

Distribution of disabled and deceased persons from the «Mayak» PA area of influence during the period 1990-2009

and the period 2010-2015]

MHBannabl YmepLuve
Mepviog Bcero paccMOTPEHO fen [Disabled] [Deceased]
Period Total reviewed cases
[ ] [ ] Cnyyaun % Cnyyan %
[Cases] [Cases]
1990-2009 4979 1791 36,0* 510 10,2*
2010-2015 973 550 56,5 174 17,9
Beero 5952 2341 39,3 684 11,5
[Total]

* - p <0,001 npu cpaBHeHuu ¢ rpynnon 2010-2015 rr. [p < 0,001, when compared with group 2010-2015].

AHanornyHble nokasatenu gns NMKBMOATOPOB aBapuu
Ha YASC pna vHBannaoB coctaBunm 26,1% un 46,9% co-
OTBETCTBEHHO (Ta6n.10). Ana ymepwux nuy pasnmyns

Obln ewe 60NbLINMMK, 00N YMEPLUMX B HAYaSIbHOM nepu-
ofne cocTtasuna 18,7%, B To Bpems kak B nepuog ¢ 2010 no
2015rr. - 41,3%.

Tabmvya 10
PacnpepeneHve MHBaNnUAOB U YMepLUUX UL, — NIUKBUA,aTopoB aBapum Ha YASC 3a nepuopg 1990-2009 rr. u nepuog 2010-2015rr.
[Table 10
Distribution of disabled and deceased persons — cleanup workers of ChNPP accident during 1990-2009 and 2010-2015]
MHBannapl YmepLune
Mepuog, Bcero paccMoTpeHo aen [Disabled] [Deceased]
[Period] [Total reviewed cases]
Cnyyan % Cnyyan %
[Cases] [Cases]
1990-2009 2554 666 26,1* 478 18,7*
2010-2015 887 416 46,9 366 41,3
Bcero 3441 1082 31,4 844 24,5
[Total]

* - p < 0,001 npu cpaBHeHun ¢ rpynnori 2010-2015 rr. [p < 0,001, when compared with group 2010-2015].

Insa nepropa ¢ 1990 no 2009 r. Hanbonee Bbicokast fONS
NN, UMEOLMX Fpynny UHBANNOHOCTM, Oblna 3adurKcnpoBaHa
Cpeau y4aCcTHMKOB noapasaeneHuii ocoboro pucka (77,6%).
B paHHOI kateropumn obnyy4éHHblx nuy, B nepuog ¢ 2010 no
2015 . (tabn. 11) OTMEYEHO CHUXEHWEe AO0NN WMHBANWAOB
cpeav N, HanpasieHHbIX B YensabuHckuii MAC, oo 54,8%.
Takum o6pasom, B nepuog ¢ 2010 no 2015 r. gona nHBanu-

[0B — YHaCTHMKOB NOAPa3AENEHNA 0COOOro pucka CTaHOBUT-
Cs1 CONOCTaBMMOW C COOTBETCTBYIOLLMMM NoKasaTensiMv ans
006y4EHHBIX B pesynbTaTte gestenbHocTu M0 «Masik» (56,5%)
1 nukBnaaTopoB aBapum Ha YAIC (46,9%). Jons ymepLumx
nuu, B OTAKYKME OT O0NM MHBANMAOB, noBbillanacb ot 17,1%
00 28,0%, 4To cooTBETCTBYET 00LLEN 3aKOHOMEPHOCTU, Bbl-
SABNIEHHOW AN APYrX KaTeropuii 06y4EHHbIX L,

Tabmmua 11

PacnpepeneHue MHBaNNA0B U yMEPLUUX JIUL, — Y4aCTHUKOB noAapaspesnieHnii ocoboro pucka 3a nepuog 1990-2009 rr.
nnepuopg 2010-2015 rr.

Distribution of disabled and deceased persons — participants of special Risk Units during 1990-2009 and 201 0—201[?]“),9 "
WHBanuapl YmepLune
Mepuog, Bcero paccMoTpeHo aen [Disabled] [Deceased]
[Period] [Total reviewed cases] [(2:,1;,::31 % %g::svi %
1990-2009 152 118 77,6* 26 17,1**
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OkoH4aHune Tabnnibi 11
WHBannapl YmepLune

Mepviopg, Bcero paccMoTpeHo aen [Disabled] [Deceased]

Period Total reviewed cases

[ 1 [ 1 Cnyyam % Cnyyan %

[Cases] [Cases]

2010-2015 168 92 54,8 47 28,0

Bcero

[Total] 320 210 65,6 73 22,8

* - p<0,001 npu cpaBHenuu ¢ rpynnoi 2010-2015 rr. [p < 0,001, when compared with group 2010-2015];
** — p < 0,05 npu cpaBrHennu ¢ rpynnoin 2010-2015 rr. [p < 0,05, when compared with group 2010-2015].

HecmoTpsa Ha TO, 4TO NOTOMKWM B CpeaHeM Ha 20-25 net
MOJIOXE POOUTENBLCKOrO MOKONEHUST 0BMYYEHHBIX NIUL, [0S
[OKYMEHTOB, HanpaBieHHbIX B YensouHckuin MAC no nosoay
WHBaIMOHOCTW, Y HUX Kak B MepBOM, Tak 1 BO BTOPOM paccma-
TPUBAEMbIX nepuogax Oblna CoMocTaBUMa C aHaIOrMYHbIMIA
rokasaTessiMp, BbiSIBIEHHbIMW Y 00/1y4EHHbIX L. Tak Xe, Kak

1 ons o6ny4eHHbIx Ha MO «Masik» 1 IMKBMAATOPOB aBapumn Ha
YA3C, y notomkos B nepmog,c 2010 no 2015r. (tabn. 12) otme-
YEHO YBeSIMYEHME [OSIN ClyHaeB UHBANMAHOCTLN MO CPABHEHUIO
C HayanbHbIM nepuoaom ot 38,1% no 52,3%. Jons ymepLumx
NMOTOMKOB Kak B Ha4aibHOM nepuoze, Tak u B nepuog, ¢ 2010 no
2015 r. 6blna H13KoM, coctasnss 1,1% n 1,5% CooTBETCTBEHHO.

Tabnmua 12

PacnpepeneHve MHBaNUA0B U YyMepPLUMX NOTOMKOB BCEX KaTeropuii 065y4€HHbIX nuy, 3a nepuog 1990-2009 rr. n nepuopg,
2010-2015rT.

[Table 12

Distribution of disabled and deceased offspring of all groups of exposed persons during the period 1990-2009 and 2010-2015]

Mepuop, Bcero noctynuno gen

NHBanuapl
[Disabled]

YmepLumne
[Deceased]

[Period] [Total cases]

Cnyyan
[Cases]

Cnyyan
[Cases]

1990-2009 365
2010-2015 65

Bcero

[Total] 430

139 38,1* 4 1,1
34 52,3 1 1,5

173 40,2 5 1,2

* - p < 0,05 npu cpaBHeHuu ¢ rpynno 2010-2015 rr. [p < 0,05, when compared with group 2010-2015].

Ha npoTskeHun Bcero nepuopja  AEATENbHOCTU
YensbuHckoro MAC nons aen no OTHOLLEHWIO KO BCEM ae-
Jlam, MOCTYNUBLUMM MO MOBOAY YCTAHOBMEHUS MPUYMHHOM
CBSI3M C paamaLmOHHbIM BO3AENCTBMEM Clly4aeB UHBANNOHO-
cTn (puc. 3), MMena TeHOEHLUMIO K NOBbILWEHWNIO. NCKo4eHne
cocTtaBunu nepuogabl ¢ 2006 no 2009 r. u nepuog ¢ 2010 no
2013 r. AHanorn4yHbiM 06pa3oM pacnpeaensnacb 0oNna oen
C YCTaAHOBJ/IEHHOM CBA3bID MHBANMAHOCTM C paamnaLMOHHbIM
BO34ENCTBMEM MO OTHOLLEHMIO K BCEM A€NaM C YCTaHOBNEH-
HOW CBA3blO. [JMHamMuKa 4onn aen, paCCMOTPEHHbIX MO NOBO-
Oy CMepTU, 1 AuHaMuKa A0V Cly4aeB CMepPTU, CBA3AHHbIX C
pagnaumoHHbIM BO3EACTBMEM, MO OTHOLLEHMIO KO BCEM Ae-
laM C YCTaHOBJIEHHO CBSA3bl0, 0OHAPYXMBana BbliPaXEHHY0
TEHAEHUMIO K POCTY.

Mpn paccMOTpeHUn JONN Cy4YaeB MHBANWMAHOCTU, CBS-
3aHHbIX C PaanaLMoHHbIM Bo3aencTerem (Tabn. 13.), Mox-
HO BUAOETb, 4T0 B nepuop ¢ 2010 no 2015 . no cpaBHEHWUIO C
HayasNbHbIM NeprnoaoM paboTsbl YensbuHckoro MAC npowc-
XOOMT NOBbILIEHMEe AaHHoro nokasartens ¢ 40,1% no 47,8%.

Rona, % Proportion

1990-1993 1994-1997 1998-2001 2002:2005 2006-2009 20102013 20142015

Nepwoa paccworpenns gen, r. Review period, years

~wwsanug paccworpeso disablad reviewed
A yepure paccorpeno deceased reviewed
—4—ysenug canano diszbled associated
= epune canamo deceased reviewed

Puc. 3. PacnpeneneHune no rogam nocTynasLunx Aen MHBannoos
1 ymepLnx nuu, (B % oT 06LLLEero Ynucna 3asBieHnii) u 1onm
YCTaHOBIEHHOW NMPUYMHHON CBA3K ¢ paanaumein (% ot obLero
yucna fen ¢ yCTaHOBNEHHOW CBA3bLIO B KX Abl Mepunom,)
[Fig. 3. Distribution (%) of incoming cases and those with
ascertained causal relationship for disabled and deceased]
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Ewe 6onee 3HauMTENbHbIM ABNSIETCS MOBbILLEHWE 00K
CBSI3aHHbIX CllyYaeB cMepTu rpaxaaH B nepuog ¢ 2010 no
2015 r. no cpaBHeHuio ¢ neprogom 1990-2009 rr. ¢ 19,2% no
31,3%, cooTBETCTBEHHO. BMECTE € TeM, 05 AeN C yCTaHOB-
JIEHHOV CBSA3bI0 Ha NULL, HE SBNSIOWMUXCS UHBANUOAMM, ONs
KOTOPbIX MPenyCMOTPEHbI MUHMMASIbHbIE BbINiaThl U KOM-
neHcauun (P3 N21241-1), cokpatunack ¢ 40,7% B Havasb-
Hom nepuoae Ao 20,9% B 3akN4UTENBHOM. Takum 06pa3om,
B nepuopg ¢ 2010 no 2015 r. NnoBbICMANCL CpeaHMe 3aTpaThl
Ha obecrneyeHne coumanbHON NOAAEPXKA MO OAHOMY Mpu-
HATOMY MOJIOXUTENIbHOMY PELLEHNIO, U, COOTBETCTBEHHO, Ha
COBPEMEHHOM 3Tarne Bo3pacTaeT OTBETCTBEHHOCTb 3a Mpu-
HATWE peLleHunii, 4yTo TpebyeT MakCMasibHO B3BELUEHHbIX U
BbIBEPEHHbIX NMOJAXOA0B B BONPOCaXx 3KCMNepTU3bl.

AHanm3 CTpyKTypbl MaTonorMm 06y4eHHbIX 1L, 00paTUBLLIMX-
csa B YenabuHckuin MOC 3a Becb nepuop, HabnioaeHWs:, nokasan,
YTO Hambonee 4acTo OCHOBHbIMM 3a00NEBAHVSIMI, NMPETEHAOYO-
LLIMMI HA YCTAHOBNEHME NMPUHMHHOM CBA3U C paaviaLiOHHbIM BO3-
OEeiCTBMEM (B TOM YCAE MPUBOASALLMMM K UHBTMAHOCTU U CMEP-
™), sBnsiiotcs Gones3Hn cucteMbl kpoBoobpalleHus (IXknacc
no MKB-10) n 3noka4yectBeHHble HoBooOpasoBaHus (Il knacc no
MKB-10). Ha nx gonio npuxoautcst 5014 obpatLeHunin 06myHeHHbIX
rpaxnaH (49,4% oT 06LLEro YMcna pacCcMOTPEHHbIX aen) n 3492
(34,4%) cootetcTBEHHO. CyMMapHast fnons 3abonesaHnin apy-
X KIIACCOB, MO NOBO/Y KOTOPbIX 00MTyYEHHbIE NLIA 06paLLanCh
B MOC, coctaBuna 16,1% (1637 cnydyaes), a nons 3abonesaHui
o noGoMy OTAENLHO B3ITOMY Kilaccy 3aboneBaHuid, kpome IXu i
KN1aCCoB, He NpesbiLana 3%.

Tabnmua 13

CpaBHeHue [0NM AeN C YCTaHOBJIEHHON CBA3bIO Y MHBAIMAO0B U YMEPLUUX NauMeHTOB 3a iBa nepuoaa paboTtbl Yensabuuckoro MAC

[Table 13

Comparison of proportion of cases with ascertained relationship among disabled and deceased patients during two work periods
of the Chelyabinsk IEC]

CesizaHO cny4aeB MHBaIMOHOCTU

CBsi3aHO cily4aeB cMepTuh

Yucno cnyyaes C yCTaHOBIEHHON ;
MNepuon CBA3bIO [Associated number of disability] [Associated r(;:r;ttr)](]er of cases of
[Period] [Number of cases with ascertained
relationship] Yucno Hona, % Yucno Honsa, %
[Number] [Proportion,%] [Number] [Proportion,%]
1990-2009 3487 1400 40,1* 668 19,2*
2010-2015 1404 671 47,8 440 31,3

* - p <0,001 npu cpaBHeHun ¢ rpynnori 2010-2015 rr. [p < 0,001, when compared with group 2010-2015].

Kak MOXHO BMOeTb M3 puUcyHka 4, nNpousoLio nocrne-
[0BaTeNIbHOE YMEHbLUeHWEe [0SIM PACCMOTPEHHbIX aen,
B KOTOPbIX OCHOBHbIM 3abo0sieBaHNEM sBAsSNacb NaToso-
rMsi cUCTeMbl KPOBOOOPALLLEHUSI MO OTHOLUEHMIO KO BCEM
paccMOTpPeHHbIM fenam ¢ 75,2% B 1990-1993 rr. oo 29%
B 2006-2009 rr. HekoTopoe yBennyeHne O0nam cryy4aes cep-
[e4HO-COCYyaNCTON 1 LiepebpoBacKyNIAPHON NaToNorum, Cesi-
3aHHbIX C PaaMaLUMOHHbIM BO3AENCTBMEM, MO OTHOLLEHMIO KO
BCEM AieflaM C YCTaHOBJIEHHOI CBA3bIO MO CPaBHEHWIO C npe-
OblayLwmmM nepnogom nmeno mecto B 2006-2009 rr. v 6bin0
006yCNOBNEHO 3HAYMTENBHO BoNbLIMM NocTynneHnem B8 MOC
0esn Ha yMepLUMX 06y4eHHbIX nnL,. [TpUYnHO CMepTu B 9TUX
CNnyyasx ABNAIMCh 3a60N1eBaHNa CUCTEMbI KPOBOOOPALLLEHUS,
BO3HMKHOBEHME KOTOPbLIX paHee yxe OblI0 CBA3aHO C paau-
aumoHHbIM dakTopoMm. B nepuog 2010-2015 rr., B ocobeH-
HocTu B 2014-2015 rr., yBennunaetca nons 3abonesaHuii
CUCTEMbI KPOBOODOPALLEHNS, CBA3AHHLIX C PaauaLnOHHbIM
BO3EMNCTBMEM, YTO B 3HAYMTE/IbHOI CTeneHn OblIo CBA3aHO
C nosiBNeHveM nyonukaumii, ykasbiBaloLLMX Ha yBenM4eHue
PUCKOB BO3HMKHOBEHWUSI 9TUX 3abosieBaHniA y npeacTaBuTe-
Nen pasnnyHbix rpynn 0b6y4éHHoro HaceneHus [8—13].

Dona, % Proportion

1990-1993 1994-1997 1998-2001 2002-2005 2006-2009 2010-2013 2014-2015

Mepuop paccmoTperus aen, rr. Review period, years

M PaccmotpeHo Reviewed M CesizaHo Associated

Puc. 4. JuHamuka 0n1 pacCMOTPEHHBIX AEN NNL,
¢ 3aboneBaHNsIMM CEPAEYHO-COCYANCTON cucTembl (% OT BCex
NOCTYMNMBLLMX 3aSBNIEHNIN) 1 [ONWN YCTAHOBNEHHOWN CBA3N
¢ pagunaumeii (% oT 06LIero Ymicna yCcTaHOB/EHHbIX CBA3€i)
B pasHble Nepuoabl BDEMEHU
[Fig. 4. Dynamics of proportion (%) of reviewed and associated
cases among persons with cardiovascular diseases]
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[ns nonv oHKonornyeckux 3abosieBaHnii No OTHOLLEHUIO
KO BCEM PacCCMOTPEHHbIM aenam (puc. 5) oTmeyeHa npo-
TMBOMOJIOXHAA MO CPaBHEHUIO ¢ 3a60/1IeBaHMAMN CUCTEMBI
KpoBooOpaLleHns TeHaeHumsa. OTMEYEeH HEeYK/IOHHbI POoCT
UX 0onn B 06LLEN CTPYKType paccMOTpeHHbIx aen ¢ 9,8% B
1990-1993 rr. go 57,1% B 2014-2015 rr. Jons cny4aes C
YCTaHOBJIEHHOM MPUYMHHOIN CBSI3bl0 pPa3BMTUSE HOBOOOpa-
30BaHU C pagMaLMOHHbIM BO3AENCTBMEM MO OTHOLLEHUIO
KO BCEM [ieflaM C YCTaHOBJIEHHOW CBA3bI0 MocnegoBaTtesib-
HO Bo3pacTana ¢ 14,5% B nepuog 1990-1993 rr. oo 89,3%
B 2002-2005 rr. oT 0buwero 4ncna 3abonesaHuii ¢ yCTaHOB-
JIEHHOI CBSI3blO, B Nocsienyowem obHapyXmneas TeHOEHUMIO
K CHUXeHUIo 0o 77,7% B nepuop, 2014-2015rr.

120

100

Aons, % Proportion

1990-1993 1994-1997 1998-2001 2002-2005 2006-2009 2010-2013 2014-2015
Mepuog paccmotpen gen, rr. Reviewed period, years

M Paccmortpero Reviewed W Csa3aHo Associated

Puc. 5. lnHamuka g0onm pacCMOTPEHHbIX AN nL, CO
3N10Ka4eCTBEHHbLIMM HOBOOOPa30BaHUSIMM (% OT BCEX MOCTYMMBLUMX
3asBNEHNIA) 1 JONW YCTAHOBIEHHON CBA3W C pagmnaumein (%

OT 06LLEro Yncna yCTaHOBNEHHbIX CBSA3€EI) B pasHble Mepuobl
BPEMEHN
[Fig. 5. Dynamics of reviewed and associated cases (%) in exposed
persons with malignant neoplasms]

B pspe cnydaeB B mpouecce NepBUYHOrO pacCcMoTpe-
HUS gena akcnepTHas rpynna Yens6uHckoro M3AC cuutana
HEBO3MOXHbIM BbIHECEHWE KAKOro Obl TO HU ObIIO peLleHns
0 CBA3W 3a00eBaHNS, UHBANMOHOCTU UM CMEPTU C pPaam-
auMoHHbIM BO3aencTBMeM. Kak npaBuno, TpyaHOCTU Gbiiv
006YyCNOB/IEHbl HU3KMM KayeCTBOM MOCTYMNMBLUMX Ha pac-
CMOTPEHNE MEONLMHCKMX AOKYMEHTOB, a TakXe OTCYTCTBU-
€M HeobX0aUMbIX 0OBEKTUBHBIX AaHHbIX, MOATBEPXKAAIOLLIMX
KIMHWYECKNIA AMArHO3 WY NPUYKMHY CMEPTMU.

OuHamyka ymicna npuHATBIX A0S PaCCMOTPEHUS Oen Ha
vy, ¢ apyrummn 3aboneBaHnsamm (MOMUMO COCYANCTbIX 3a60-
NEeBaHNIA N 3710Ka4eCTBEHHbIX HOBOOOPA30BaHWiA), He MMena
3aKOHOMEPHOro xapaktepa. MakcumanbHas 0oAs Takvx gen
(24,9%) ot obLLero yMcna NocTynNMBLUMX Ha PAacCCMOTPEHME B
[aHHOM nepuoae aen) 6bina paccmoTpera B 2006-2009 T, a B
nepwon c 2010 no 2015 r. oHa cH1amnack 10 14,2%. Jons nono-
XUTENbHbIX peLteHnin YenabuHckoro M3C B OTHOLLEHWM «ApY-
rvx» 3aboneBaHuii Oblia HeaHauTenbHOM 1 cocTasuna 1,5% B
nepwog,c 1990 no 2009 . n 1,8% B nepnoa ¢ 2010 no 2015 .

Kak oTMeyanoch Bebllle, B HA4aIbHOM Neproae AesTelb-
HocTu YenabuHckoro MOC 3aTpyaHeHMs NPy NPUHATUN pe-
LWEeHNs ObINn CBfA3aHbl C HEAOCTATOYHLIM OMbITOM PaboThI,
OTCYTCTBMEM HEOBXOAMMBIX 3HAHWI B 0611acT pagnaumoH-
HOV MeOMUMHBI Y 3KCMEepTOB, NPUBAEKAEMbIX U3 CTOPOHHUX
MEAMLMHCKNIA ydpexaeHnin. Mo mepe HakonaeHus onbiTa

paboTbl coTpyaHukamn M3C, ycuneHus coctaBa M3C 3a
CYET NpuBNEYeHNs Paanobrnonoros, a Takxke Ka4eCTBEHHOr0
yAyyLeHns 0popmMNEHNs LOKYMEHTOB MECTHLIMY OpraHaMum
3[1paBOOXpaHeHus [ons aen, Tpebylowmx NoBTOPHOIO pac-
CMOTPEHNS, NocnenoBaTenbHO CHukanack ¢ 14,5% no 3,4%.
Co BpemeHeM Takxke CHuXanacb 1 [oSs AeSl, Bbi3blBAOLLMX
pasHornacus y akcneptoB M3C. Tak, ecnv gons eamMHornac-
HbIX pewernii CoeeTta B 1990-1993 rr. coctaBuna 75,4%, B
2006-2009 rr. oHa gocturna 94,7%, a B nepuoa ¢ 2009 no
2015 r. coctaBngana 95,1%.

Hanbonblune 3aTpyaHeHUst Npy pacCMOTPEHUM ClyYaeB
3ab0s1eBaHniA, MHBAIMAHOCTU 1 CMEPTY Bbi3blBaNM Aena na-
LUMEHTOB C 3a60neBaHUAAMN SHAOKPUHHON 1N KPOBETBOPHOM
CUCTEM, a TakXe C NCUXMYecKumMu paccrtponcteamu. [ons
Takmx gen, noTpeboBaBLUMX MOBTOPHOIO PACCMOTPEHWS Un
HanpasneHus B Poccuiicknii (bepepanbHbiin) MOC, coctasu-
na14,1%, 13,2% v 16,3% cooTBeTCTBEHHO. HanmeHee cnox-
HbIMW 415 MPUHATUS PeLleHns Obinn aena OHKONOrM4eckoro
npodwuns, B 3TOM Cjly4ae NOBTOPHOE PACCMOTPEHNE UK Ha-
npaBfieHNE B COBET BbICLLEN MHCTaHLUMM TPeGOBaNOCh TONbKO
B 1,3% cnyyaes.

Bmecte ¢ Tem, rnaBHON nNpoGnemMoi, 3aTpynHSIoLLEe
paboty M3OC B HacTosilLlee Bpemsi, SIBIIeTCA OTCYTCTBUE B
Poccuiickoin Pepepaunn eguHoi oduumanbHO YTBEPXKAEH-
HOW Hay4HO 0OOCHOBaHHOW METOAWKM, KOTOopas No3Bossna
Obl NPOBOANTL SKCNEPTUIY COCTOSHNSA 340POBbS PA3NYHBIX
KaTeropuin 06Jly4EHHbIX rpaxxaaH ¢ y46TOM HapabOoTaHHbIX B
paamoburonornm n opyrux pasgenax MeamumHbl Noaxonos.

BbiBoabl

1. 3a nepuog pabotbl ¢ 1990 no 2015 rr. YenabuHckuii
M3C paccmoTtpen 10 143 nena Ha 0671y4EHHBIX WL, U UX MO-
TomkoB. B nepuog ¢ 1990 no 2009 rr. YenabuHckuin M3C
B CpefHeM 3a KaneHaapHbli rog, paccmartpuean no 402,5
nena, B 1o Bpems kak B 2010-2015 rr. — no 299,0.

2. OcHOBHasi Macca pacCMOTPEHHbIX YenssbuHCKMM
M3C pen npuxoamtcs Ha nuu, 06yYMBLLUNXCS BCNeacTBme
aBapun Ha MO «Mask» (58,7%), 1 NMKBMOATOPOB aBapun
Ha YepHobbinbckon ADC (33,9%). [lons y4acTHMKOB nopn-
pasfneneHnii 0coboro prucka 1 NOTOMKOB 00Jly4EHHOro Ha-
ceneHns cocTaBuanm Hebonblwyto 4Yactb — 3,2% un 4,3%
COOTBETCTBEHHO.

3. 3a nepuon ¢ 1990 no 2015 r. obuwee yncno gen ¢
YCTaHOBJIEHHON CBA3bIO C pagvauMOHHbIM BO3LENCTBUEM
coctaBuno 4891 n3 10143 paccmoTtpeHHbix aen (48,2%).
Hanbonee BbICOKMIA MPOLIEHT CBA3AHHbLIX C PagnauyOHHbIM
Bo3aenctenem gen (56,5%) oTmeyeH Ons NMKBUOATOPOB
aBapun Ha YASC, camblil HU3KWIA YPOBEHb CBA3AHHLIX OEN
(22,1%) 3admkcupoBaH ans NOTOMKOB.

4. 3a nepuog 2010-2015 rr. NPoOM30LWWN0 YBENMYEHNE
0O PACCMOTPEHHbIX AeN C YCTAHOBIEHHOW MPUYMHHON
CBSI3bl0 MO CPaBHEHMIO C HaYaslbHbIM NMepMoaoM pPaboTbl C
43,3% 1o 67,1%. MNpn 3TOM OTMEYEHO HanbonbLIee yBen-
YyeHune JaHHOro nokasarens ons o6ay4mBLUNXCS BCNEACTBUE
asapuu Ha MO «Masik» n nnkengaTopos aBapumn Ha YASC, a
0191 NTOTOMKOB — HEKOTOPOE CHUXEHNE.

5. B 2010-2015 rr. 0OTMEYEHO CYLLLECTBEHHOE COKpaLle-
HWe Jonu Aen, No KOTOPbIM He yAanochb NPUHSATL pelleHne
npy NepBMYHOM paccMoTpeHun. Hambonee 3HaunTenbHoe
COKpallleHne Takux Aen Habnwganocb AN NVMKBUMAATOPOB
aBapum Ha YA3C - ¢ 11,7% po 1,0%. Hanbonbline cnox-
HOCTW BbI3bIBaNM Aena NauMeHToB ¢ 3a60NEBAHNAMUN SHAO-
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KPWUHHOWM 1 KDOBETBOPHOM CUCTEM, @ TAKXE MNALNEHTOB C NCU-
XMYECKMMUM PacCTPOCTBaAMMU.

6. Hanbonbliaa oonsa gen, nocTynuBLLIKMX OT MHBaNMOOB,
nocturaiowas 65,6% ot obLwero Yncna pacCMOTPEHHbIX AeS,
OTMeYeHa sl y4aCTHUKOB noapasneneHnii ocoboro pucka,
HammMmeHbluas cocTasnsowas (31,4%) ana NMKBMAATOPOB
aBapun Ha YASC. Mpomnsowno ysennyeHme Oonm aen, pac-
CMOTPEHHbIX MO MOBOAY YCTAHOBIEHWUS! MPUYMHHON CBSI3M
clyy4aeB MHBaNMAHOCTU, ¢ 33,7% B HayanbHOM nepuoae no
52,2% B 3aKkNOUNTENBHOM. [1N19 y4aCTHMKOB NOApas3aeneHui
ocob0oro pucka, HanpoTue, 3aPUKCUPOBAHO CHUXEHWE AaH-
HOro rokasarens.

7. lons pen, paccMmoTpeHHbIx YenabuHckum M3OC no chy-
yato CMepTU NaLMEHTOB 3a HavaslbHbIV Mepuo, BpeEMEHU, Co-
ctaBuna 12,6%, B To Bpems kak 3a nepuog spemexn ¢ 2010
no 2015r. — 28,1%. Hanbonee 3ameTHbIM Obl1 POCT B KATErO-
pun nukengatopos aapun Ha YHASC ¢ 18,7% po 41,3%.

8. BonesHun cnucTembl KPOBOOOPALLEHNS 1 3/10KAYECTBEH-
Hble HoBOOOpasoBaHua coctaBunn 49,4% n 34,4% cooT-
BETCTBEHHO OT OOLLEro Yncna paccMOTPEeHHbIX Aen. Yucno
Oen, NoCTynMBLLMX Ha PAacCMOTPEHMe no noeony 3abonesa-
HUIA cUCTEMbI KPOBOOOPALLEHUS, UMENO TEHAEHUMIO K CHU-
XeHuno. [nHamuka Jonn Aen ¢ yCTaHOBNEHHOM CBA3bIO Npu
3TOM MMena CNOXHbIA XapakTep: OTMEeYeHO 3HAYMTEeNbHOe
cHuxeHue B nepuop ¢ 1993 no 2005 r. n nocTeneHHoe NoBbI-
weHwne nocne 2006 r.

9. OTmeyeHa obuwas TeHAEHUMS K POCTY AOMN KaK pac-
CMOTPEHHbIX, TaK W CBA3aHHbIX ANl MO0 OHKOJOrMYecKUM
3ab0neBaHusIM.
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Comparative analysis of the results of expert examination of health status of the exposed
people obtained at Chelyabinsk Interdepartmental Expert Council over the period 1990-2015

Alexander V. Akleyev, Sergey A. Shalaginov
!'Urals Research Center for Radiation Medicine, Chelyabinsk, Russia
2 Chelyabinsk State University, Chelyabinsk, Russia

The article presents a comparative analysis of the key performance indicators of the Chelyabinsk Regional
Interdepartmental Expert Council on ascertainment of the causal relationship of diseases with radiation ex-
posure over the periods 1990-2009 and 2010-2015. The sources of information were annual reports of the
Chelyabinsk Interdepartmental Expert Council as well as its standard protocols of meetings and decisions.
During the period under review, all groups of the population served underwent natural aging process; the
proportion of reconsidered cases increased mainly due to the cases considered for disability and death of the
exposed individuals. The causal relationship was determined more often during the period 2010—2015 than in
earlier periods: 43,3% and 67, 1% respectively. Positive decisions were taken most often regarding the persons
with malignant neoplasms (62.9% of the total number of the positively considered decisions). The relationship
of disability and death with radiation exposure during 2010—2015 was established more often, whereas the
proportion of postponed cases decreased significantly.

Key words: cleanup workers of the Chernobyl NPP accident, Mayak PA, expert examination of exposed
persons, causal relationship, malignant neoplasms, cardio-vascular diseases, disability, mortality.
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Kputepuu 3awurbl HaceneHns nocne pagnauvoHHON aBapun:
CTpYKTypa notpebneHns nuuwiesbIX NPOAYKTOB U 0co6eHHOCTU
thopmupoBaHus 103 BHYTpPEeHHero 06sy4eHns pasiyHbIX BO3PACTHbIX
rpynn Hacenenus Poccuiickoin Pepepauunn

B.C. Perun

Cankrt-IleTepOyprckuii HayYHO-MCCIeA0BATSIBCKII MHCTUTYT paayualliOHHON TUTHEeHBI MMEHM Tpodeccopa
I1.B. Pam3aeBa, ®enepainbHas ciayx6a o Haa3opy B cepe 3aliuThl IIpaB MOTpeOUTeIei 1 0J1arornorydmst

yenoBeka, Cankr-ITetepoypr, Poccus

Llenvro pabomol 51645€mMcsi OUECHKA COOMBEMCMBUS B03MONCHBIX 003 GHYMPEHHE20 00AYHeHUs Hacene-
nus Poccuiickoii @edepayuu, noayueHHbIX Ha 0CHOBE COBPEMEHHBIX OAHHBIX 0 NOMPEOACHUU NUULeBbIX NPO-
0YKMo8, no08epeuiuxcs agapuiiHomy paouoaKkmueHOMY 3aepA3HeHUI0, 00308biM KPUMEPUIM NPUHAMUS
peutenuil 00 oeparu1eruy nompebaeHus nuueabix npodykmos. OUeHKU bIN0AHe bl O CUMYAUUU 3aeps3-
HeHUs OCHOBHbIX NUUEBLIX NPOOYKMO08 (MOA0KO, Kapmoghenb, 080uiu, MAco, ¢pykmul u puioa) yezuem-137
u cmponyuem-90 ¢ yoeavroii akmuernocmoio 1000 bx/xe u 100 bx/xe, coomeemcmeenro. I[lokazarno, umo ¢
YUEMOM COBPEMEHHBIX OAHHBIX 00 YPOBHSAX NOMPEONCHUS. PAZNUYHBIX NULEEbIX NPOJYKMOE, PACCHUMAHHbIE
003blL 001yHeHUS 6CceX 803DACMHbIX epYNN HACeAeHUs He npesbluiarom 003068020 kpumepus HPE-99/2009 -
5 M36 npu nompebaenuu 2106020 U3 nepeHUCIeHHbIX NUUEEbIX NPOOYKMOE 6 meveHue nepeoeo 200a nocie
asapuu, Kak oas ye3zus-137, max u dna cmponyus-90. Ilonayyennvie pezynsmamol Mo2ym Gbims UCHONb-
308aHbl 0151 000CHOBAHUS BPEMEHHBIX OONYCMUMbIX YposHel codepicanus yesus-137 u cmponyus-90 npu

3a2pA3HEHUU 00HO20 U 60Aee NUUEBbIX NPOOYKMO8E.

Kirouesbie ciioBa: nuuesvie npodykmot, 3’Cs, Sy, yoeavnas axmuenocms, 003a 00ayuenus, Kpumepuil

emeuiamenbcmed.

BeeneHue

B ocHoBy oGecneyeHusi paavalMoHHONW 6e30nmacHOCTU
repcoHana v HaceseHns MOJIOXeEHbI Npeaensl 003 06yye-
HUS1, BbIPQXEHHbIE KOJIMYECTBEHHO YEPEe3 BENMUUHY addek-
TVMBHOW [03bl U BENYUHBI SKBMBANEHTHBIX [03 06y4yeHns
OTAENbHbIX OpraHos [1].

PapnaumoHHas 6€30MacHOCTb HaCeneHns Npy NocTynne-
HMW TEXHOMEHHbIX PAAMOHYKJIMA0B B OPraHn3M C NMULLEBLIMNA
NpOAyKTaMu B YCIOBMSIX HOPMaSIbHOM SKCnyaTaumm NcTou-
HWUKOB MOHM3NpPYOLWKMX n3nydexdmii (MNUN), B cooTBETCTBUM C
HPB-99/2009', ob6ecneymBaeTcs NyTeM yCTaHOBNIEHUS Mpe-
nenoB apdEKTUBHON A03bl U COOTBETCTBYIOLLMX UM Npene-
JIOB rO40BOr0 MOCTYMIEHNS PAANOHYKIIMAOB.

1

BepXAeHHble NOCTaHOBJIEHNEM masHoOro

B ycnosusix pagnaumoHHOM aBapun pagmaunoHHas 3a-
wuta B cootBetctBuM ¢ HPB-99/2009 obecnevnBaeTtcs
nyTeM YCTAHOBNIEHWS YPOBHEW BMeLlatenbCTBa MO [03e
UM NO yOEeNbHOW aKTUBHOCTU PAAMOHYKIMAOB B MULLEBbLIX
npoAyKTax.

OpHoO 13 0COBEHHOCTEN YCTAHOBEHWUS NPELENoB
rogOBOr0 MOCTYMNJIEHUS B  YCNOBMAX HOPMAasIbHOM 9KC-
nnyataumn NN aBnseTcs pacyeT ero BevyMHbl MO Hau-
6osbliemMy [030BOMY KO3GDPUUMEHTY [ HEKOTOPOW BO3-
pacTHOM rpynmbl, ONPEAENIEMON, KaK «<KpUTUHECKas rpynna.
Mpepnonaraetcs, 4TO, «3awWwmLLas» KPUTUYECKYIO rpynny, ra-
paHTUpyeTCsa pagnaLnoHHas 3aLimTa U BCeX OCTallbHbIX BO3-
PaCTHbIX FPYNN HaceneHus.

CaHutapHble npaeuna u Hopmatmebl CanluH 2.6.1.2523-09 «Hopmbl papvaumonHoi 6esonacHocTn (HPB-99/2009)», yT-
roCyapCTBEHHOrO  CaHWUTapHOro

Bpada Poccuiickon ®epepaummn ot 07.07.2009r.

N2 47 (3aperunctpupoBaHbl MuHioctom Poccumn ot 14.08.2009 r., permctpaumoHHbiii N2 14534) [Sanitary Norms and Regulations SanPiN
2.6.1.2523-09 "Norms of Radiation Safety (NRB-99/2009)" approved by the Resolution of the Chief State Sanitary Doctor of the Russian
Federation of 07.07.2009 No. 47 (registered by the Ministry of Justice of Russia dated 14.08.2009 registration No. 14534)]

PenuH Buktop CtenaHoBuy

CankT-lMeTepbyprckuii Hay4HO-UCCNEeA0BATENbCKNA MHCTUTYT PafMaLLMOHHON rrmeHsl uMeHn npodeccopa I.B. Pam3aesa.
Appec pna nepenucku: 197101, Cankt-MeTtepbypr, yn. Mupa, a. 8; E-mail: v.repin@mail.ru
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B Hopmax paguaumoHHoi 6e3onacHocTn HPB-99/2009
(Tabnunupl 6.3-6.5) NpeaycMoTpeHbl ABa YPOBHS KPUTEpPUEB
NPUHATUS peLleHnii «A» n «b». Mpn aToM, ecnmn ypoBeHb 06-
Jy4eHus, NpeaoTBPaLLAEMOro 3aLUTHLIM MEPOMPUSTUEM He
NPEeBOCXOANT YPOBEHb «A», TO HET HEOOXOAMMOCTH B BbIMNOJI-
HEHUN MEeP 3aLLUMTbI, CBA3AHHbIX C HAPYLLUEHMEM HOPMAaJTbHOMN
XnsHenesaTenbHocTU. B yacTtHocTu, ana *’Cs ypoBeHb «A»
0019 NULWEBbLIX NPOAYKTOB NpUHAT paBHbiM 1000 Bk/kr, a ons
%Sr - 100 Bk/kr.

Jo3a BHyTpeHHero 06y4eHns 3aBUCUT OT yAENbHOW ak-
TMBHOCTM NMULLIEBbIX MPOAYKTOB, BO3PACTa 1 CTPYKTYPbI paLm-
OHa, TO eCTb MACCbl OCHOBHbIX MPOAYKTOB, NOTPEONSEMbIX B
TeuyeHue roga.

Llenb uccnepoBaHus — oLEHKa COOTBETCTBUS BO3MOX-
HbIX 003 BHYTPEHHero obny4eHusi HaceneHus Poccuitckoit
®depnepauym, NONYHEHHbIX HA OCHOBE COBPEMEHHbIX A@HHbIX O
noTpebeHnn NULLLEBbLIX MPOAYKTOB, NOABEPILLMXCS aBapUii-
HOMY PaAMOaKTMBHOMY 3arpsi3HEHMIO, [O30BbIM KPUTEPUSIM
NPUHATYS peLleHnii 06 orpaHnyeHmn NoTpedeHns NULLEBBIX
NPOAYKTOB.

Takas nocTtaHoOBKa 3aja4n siBNsieTcs He HOBOW. B paboTte
[2] aBTOP MPOBOAMT aHANOMNYHYIO PETPOCMNEKTUBHYIO OLLEHKY
HaZEXHOCTU 1 3 DEKTUBHOCTN YPOBHEN BMELLATENLCTBA MO
3alUMTe HaCceneHus Ha pPasnnyHbIX cTaamax asapum Ha HASC.

Ma‘repuanbl n metoabl

OueHka 003 0651y4eHns BbINOSHEeHa A1s ABYX Paamono-
rMYECKM 3HA4YMMbIX PaAMOHYKIMAOB: '¥’Cs 1 *Sr. JaHHbIe pa-
OVOHYKMbI Pa3nnyalnTcs Mo MeTabonmyeckum CBOMCTBaM.
Mepuoabl nonypacnaga '*’Cs u °°Sr 6amn3km k 30 rogam, HO
87Cs npu NOCTYNIeHNM B OpraHnMa3M pacnpenensercsa paBHo-
MEPHO Mo opraHam 1 TKaHsM 1 BbIBOOAUTCS U3 OpraHnama nnL,
pasHoro Bo3pacta ¢ nepuogamu ot 13 no 110 cyTtok, Toroa
kak ®°Sr HakannMBaeTCs NPeNMyLLECTBEHHO B KOCTHOI TKaHM
1 3a[1ePXKMBAETCS B OPraHN3Me Ha NMPOTSXKEHNW BCE XNSHN.
B tabnvue 1 npuBeaeHbl [030Bble KOIPOULMEHTbI K Ha 1 Bk
NMOCTYNNEHMS! AaHHbIX PAONOHYKINAOB B OPraHuaMm, AaHHble
B ny6nmkaumsax MKP3 N256 1 N272 [3,4] n B OCHOBHbIX CTaH-
naptax 6esonacHocTn MATATO [5].

Tabamua 1
Hososble koapduumenTsl k, ans '3’Cs n 2°Sr (38/Bk)
[Table 1
Dose coefficients, k;, for '*"Cs and °°Sr (Sv / Bq)]

BospacrT, net

[Age, years] *“Cs Sr
1 1,2x10°® 7,3x10°8
5 9,610 4,7x10°8
10 1,0x10°® 6,0x107®
15 1,3x10°® 8,0x108
B3DOCFA’§JE]20 ner 1,3x10°8 2,8x10°

N3 Tabnuubl 1 BUOHO, YTO Y KaXA0ro U3 Ha3BaHHbIX pa-
OMOHYKINAOB Hambonbluve 0030Bble KO3IDDULMEHTbI OTHO-
CATCA K IMLam pasHoro BospacTta: ans '*’Cs 370 HaceneHve
B Bo3pacTe 20 neT u ctapue, a ans *°Sr — nogpocTkn 15 ner.

[o3a 0bnyyeHna 3a cyeT noTpedneHus nuuamm k-toro
BO3pacTa j-ro nuLIeBOro npoaykrta, 3arps3HeHHOro i-TbiM
pPagMOoHYKNIMAOM MOXeT OblTb paccuyuTaHa crenytowmm
obpasom:

D,,j.k=C,.j‘k Mt (1)

roe Cij — yAenbHas akTUBHOCTb i-r0 PaaMOHYKIMAA B j-OM
NULLLEBOM MPOAYKTE;

K — [030Bblil KO3 PUUMEHT Ha 1 BK nocTynneHns paam-
OHyKNIMAa ¢ nuweni (tabn. 1), 3s/bBk;

m, — CpeaHsis macca notpebnenns nuuamu k-ro Bo3pac-
Ta j-ro NULLLEBOro NPOAYKTA, Kr/CyT;

t — AMTENBHOCTL NOTPEBNEHNS 3arPSI3HEHHOMO NULLEBO-
ro NpoAaykTa, CyT;

Jo3za obnydeHus ons nvL, pas3Horo Bo3pacTta, kak 3To
cnenyet n3 Gopmynbl 1, 3aBUCUT HE TOJIbKO OT A030BOr0 KO-
adduuUMeHTa, HO 1 OT MaccChl NOTPEBIEHNS MULLEBOrO MPo-
OyKTa, Takke 3aBUcCsLLEeln OT Bo3pacTa.

YyeT macchl NoTpebneHns MNULEBBLIX MPOAYKTOB B 3a-
BMCUMOCTWN OT BO3pacTa LUMPOKO UCMOJb3yeTcs B A03UMeE-
TPUYECKMX pacyeTax, Kak B Hay4Hblx nyGnnkaunsx[6-8] n B
oduumanbHeix gokymeHTtax [9, 10], Tak 1 B METOAMYECKUX
pokymeHTax'. Tak, HanpvumMep, nNpu 060CHOBaHUM Npeaesib-
HbIX YPOBHEW yAENbHOW aKTMBHOCTWU PAAMOHYKIMAOB B MU-
LEeBbIX MPOAYKTax B MEXAyHapoaHbix ctaHoaptax Kopekc-
AnvMeHTapuyc, pacyeTbl NPOU3BOAMINCH U3 YCNOBUSA, HTO
B3POC/IbIE XUTENN eXEeroaHo NoTpedbnsioT cyMmapHo 550 kr/
rof, NULLLEBbLIX MPOAYKTOB, a MnaaeHubl — 200 kr/ron, [9]. Mpwu
oLeHke 003 06nydeHus aeteii nocne asapum Ha YASC npo-
N3BOAMCS OMNPOC XUTENEN C LENbl0 YTOYHEHUS PeasibHbIX
YPOBHEl NOTPEeBNEHNS MOoKa 1 APYrMxX NPOAYKTOB AeTbMU
1 B3pocnbimMu [6], B KOTOPOI NOKa3aHo, YTO CpeaHne YPOBHU
noTpebneHns Mosioka BapbUpyoTCs, B 3aBUCUMOCTU OT BO3-
pacta un nona, ot 0,2 0o 0,8 n/cyT. Bo3pacTHble Ananas3oHsbl,
[ONs1 KOTOPbIX PACCYMTLIBANIMCH YPOBHU NOTPEbAeHUs, Npea-
CTaBfieHbl B HayyHbIX Mybnmkaumsx BecbMa pa3HoobpasHo
1, KaK NpaBuio, He COOTBETCTBOBAIN BO3PACTHbIM Auana-
30HaMm, Ans KOTOPbIX NPUBEAEHbl [030Bble KO3IDDULIMEHTHI.
CnenyeT OTMETUTb, 4TO NULLEBAst KOP3UHA NOTPebneHns, nNo
OaHHbIM PoccTarta, MeHsieTCs B CTOPOHY 6OJIbLUMX UM MEHb-
LUMX YPOBHEN NoTpebneHns OCHOBHLIX NMPOAYKTOB. B gaHHoM
paboTe ougHKa [03 NPou3BeaeHa C UCMNONb30BAHNEM Hau-
6onee cBexmx OaHHbIXx PoccTtata 3a 2015 roa o cpenHeny-
LEeBOM rogoBOM MOTpebneHun nuieBbix npoaykTtoB [11].
OpHako, NoCcKoNbKY JaHHble PoccTata npuBefeHbl Ans Ha-
CeJsieHns B LLIeJIOM, TO OfiHa U3 3a4a4 paboThl 3akioyanack B
TOM, 4TOObI CPEeOHECTAaTUCTUYECKME JaHHble A1 BCErO Ha-
CesleHnNs nepecynTaTb Ha YPOBHU NOTPEBNEHNS OTAENbHBIX
NPOAYKTOB PasnnyHbIMW BO3pacTHbIMK rpynnamu. [ina pac-

2 OueHka 003 06y4eHNs AeTeit, NPOXMBAIOLMNX HA TEPPUTOPUSX, PAAMOaKTUBHO 3arps3HEHHbIX BCIeACTBME aBapun Ha YepHOObIbCKOM
A3C. MeTogunyeckume pekomengaumm MP 2.6.1.0007-10. M., 2010. 32 c. [Assessment of radiation doses for children living in areas radioactively
contaminated due to the Chernobyl accident. Methodical recommendations of the MP 2.6.1.0007-10, Moscow, 2010, 32 p.]
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yeTa OblIM MCMNONBL30BaHbl AaHHble Pecnybnukn Benapyce,
npencTtasneHHble B paboTe [12]. PacyeT BbINONHEH M3 npea-
MONOXEHWS, YTO PALMOHbI XUTENEn CO3HOro rocyaapcTaa
Poccus-benapycb 6113k no Habopy NPOAyKTOB M MO COOT-
HOLLEHMIO YPOBHEN NOTPebNeHUs: B OTAENbHBIX BO3PACTHbIX
rpynnax. MNpu oueHke ypoBHel NoTpeGreHns BO3pacTHbIE
rpynnbl (Tabnvua 1) dopmMmpoBanncb, Tak, YTOObI MOXHO
ObIN10 HanyYLWM 06pPa30M BOCMOb30BATLCS A030BbIMU KO-
adpdumumeHtamm MKP3 [cebinkal. Pe3ynstaTthl pacyeTa ypoB-
Hel noTpebneHns B BO3PACTHLIX rpynnax HaceneHns npuee-
[eHbl B Tabnuue 2.

Peaynbrathl n 06cyxpaeHne

Leawi-137

PacueT 003 0651y4eHns gnsa ueausi- 137 BbINoSHEH B COOT-
BETCTBMM C GOPMYJSIOi 1 A1 OCHOBHBIX MULLEBbLIX MPOAYKTOB,
NpeacTaBneHHbIX B Tabnuvue 2, ons ycnoBus, 4To yaesnbHas
AKTVMBHOCTb KaXA0r0 13 PaCCMOTPEHHbIX MULLEBbLIX NPOAYK-
ToB paBHa 1000 Bk/kr, a 0ANMTENbLHOCTLIO NOTPebNeHns co-
cTaBnseT 365 cytok. Pe3ynbraThl pacyeta npenctaBfieHbl B
Tabnuue 3.

Tabnmya 2

MoTpe6neHune NULLEBbLIX NPOAYKTOB Pa3fMYyHbIMU BO3PACTHLIMU rpynnamu HaceneHnusa Poccuiickoil Pepepauum (paccumtaHo
no aaHHbiM Pocctarta Poccuu 3a 2015 rog [11] v aaHHbIX Pecny6nuku Benapycb 06 ypoBHSAX NOTPe6eHns NpoayKTOB vuamMu
pasHoro Bo3pacTta [12]), kr/cyT.

[Table 2

Consumption of food products by different age groups of the population of the Russian Federation (calculated according to the
data of the Federal State Statistics Service of Russia for 2015 [11] and data of the Republic of Belarus in [12]), kg / day.]

Xneb6Hble Osowm n DpykTbl U Msaco n Puiba n yo%no?;i:e

BospacT, net NPOAYKTbI KapTtodenb 6axyeBble arogbl MACONPOAYKTbI pbIGONPOAYKTHI NOOAVKTS!

[Age, years] [Bread [Potatoes] [Vegetables [Fruitsand [Meat and meat [Fish and fish [MiIE aiﬁ dai

products] and melons] berries] products] products] Y

products]
1-4 0,140 0,098 0,146 0,206 0,107 0,056 0,533
5-9 0,186 0,139 0,222 0,232 0,149 0,063 0,572
10-14 0,232 0,169 0,256 0,296 0,203 0,066 0,601
15-19 0,272 0,168 0,276 0,267 0,241 0,063 0,704
20-29 0,275 0,167 0,288 0,200 0,243 0,058 0,822
30-39 0,260 0,158 0,273 0,195 0,233 0,058 0,728
40-49 0,242 0,149 0,255 0,190 0,220 0,058 0,648
50-59 0,208 0,129 0,222 0,177 0,156 0,054 0,596
60-69 0,208 0,129 0,222 0,177 0,156 0,054 0,596
>69 0,208 0,129 0,222 0,177 0,156 0,054 0,596

Tabnmua 3

J[l03bl BHyTPEHHEro 06y4eHuUs v, pasHOro BoO3pacTa 3a CYeT NoTpedaeHus pasiuyHbIX MULLLEBLIX MPOAYKTOB C YAE/bHOM
akTuBHoCTbIO '¥’Cs 1000 Bk/Kr B Te4eHue roga

[Table 3

Doses of internal exposure for different age groups of people due to consumption of various food products with the '*’Cs activity
concentration of 1000 Bq/kg during a year]

XnebHble OBoLum n DpykTbl 1 Msco n Pbi6a n " yo%no?-l:oble
BospacrT, net NPOAYKTbI Kaptodenb GaxyeBble Aaroabl MSICOMPOAYKTbl  PbIGONPOAYKTHI IDOAVKTb!
[Age, years] [Bread [Potatoes] [Vegetables [Fruits and [Meat and [Fish and fish 1POAYKTLI
) [Milk and dairy
products] and melons] berries] meat products] products]
products]
1-4 6,13x10" 4,29x10" 6,39x10" 9,02x10" 4,69x10" 2,45x10" 2,33x10°
5-9 6,52x10" 4,87x10" 7,78x10" 8,13x10" 5,22x10" 2,21x10" 2,00x10°
10-14 8,47x10" 6,17x10" 9,34x10" 1,08x10° 7,41x10" 2,41x10" 2,19x10°
15-19 1,29x10° 7,97x10" 1,31x10° 1,27x10° 1,14x10° 2,99x10" 3,34x10°
20-29 1,30x100 7,92x10" 1,37x10° 9,49x10" 1,15x10° 2,75x10" 3,90%x10°
30-39 1,23x10° 7,50x10" 1,30x10° 9,25x10" 1,11x10° 2,75x10" 3,45x10°
40-49 1,15x10° 7,07x10" 1,21x10° 9,02x10" 1,04x10° 2,75x10" 3,07x10°
50-59 9,87x10"" 6,12x10"" 1,05x10° 8,40x10" 7,40x10" 2,56x10" 2,83x10°
60-69 9,87x10°" 6,12x10"" 1,05x10° 8,40x10" 7,40x10" 2,56x10" 2,83x10°
> 69 9,87x10"" 6,12x10" 1,05x10° 8,40x10" 7,40x10" 2,56x10" 2,83x10°
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M3 Tabnuubl 3 BUOHO, 4TO HaMbOONbLLWIA BKNag, B 4,03bl 00-
Jly4eHNs1 BCEX BO3PACTHbIX MPYMNMn HaceneHus AaeT MOJIOKO
N MOJIOYHbIE NMPOAYKTbI, @ HAMMEHbLUWIA — PbIBONPOAYKTHI U
kapTodens. Cpean npoaykTos, GOPMUPYIOLLMX HanbonbLLIve
003bl y NOAPOCTKOB MOXHO BbIAENUTb PPYKThI, @'y NNLL, B BO3-
pacte oT 15 1o 50 net — xnebHble NPOAYKTbI, OBOLLY 1 MSICO-
npoaykTbl. MakcumanbHas 0o3bl 061y4eHnst GopmupyeTcs
3a cyeT MoJsioka y v, B Bo3pacTe oT 20 oo 29 ner.

Ha pucyHke 1 nokasaHo pacnpeneneHne [o3 00-
Jly4eHns B 3aBMCUMOCTM OT BO3pacTa 3a CYeT noTpe-
61eHns MoJioka C yOenbHOW akTUBHOCTbIO Le3usa-137 -
1000 Bbk/kr. XapakTepHoli 0COOEHHOCTbLIO AaHHOM0 pacrnpe-
OeneHns aBnseTcs NoCTeneHHbI PocT A03bl K Bo3pacTy 20-
29 neTt u cHMXeHue Kk Bo3pacTy 50 n 6onee ner.

MpencTaBnsieT MHTEPEC CPaBHUTb KPUTEPUIA MPUHATUS
peLleHnii No yOenbHON akTUBHOCTW paaumoHyknuaa (tabnm-
ua 6.5 n3 HPb-99/2009) ¢ kpuTepuem no go3e, npegoTepa-
LLIAEeMOW, ec/iM BBOAWTL 3arnpeT Ha notpebrieHne gaHHOro
npoaykta (tabnuua 6.4 n3a HPB-99/2009). B Tabnuue 6.4
HPB-99/2009 addekTnBHas no3a 3a NepBbii rof, COOTBET-
CTByIOLLASA KPUTEPUIO «A», MpuHATa paBHon 5 mM3B. BaxHO
3aMeTuTb, 4To B M. 6.7 HPB-99/2009 He npnBOAMTCS NOSCHE-
HMS K KaKOW KaTeropum HaceneHns OTHOCUTCS AaHHas 403a
(HaceneHuto B LLESIOM N KPUTUHECKOW rpynne HaceneHus),
B TO BpeMsl kak B kputepusx no 6esonacHocTn MAFATS GSG-
2 [13] pelicTBylOLME YPOBHM BMELLATENBCTBA PaCCYUTaHbI
no Hambonee XECTKMM 3aBUCALMM OT BO3pacTa A030BbIM
KoadpuumMeHTam, To ecTb A/ HaMbonee ysa3BUMbIX L, U3
HaceneHus — neTein 1 6eEPeMEHHbIX XEHLLVH.

M3 Tabnuupl 3 1 pycyHka 1 BUOHO, 4TO B Ka4yecTBe penpe-
3eHTaTUBHOrO MHAVBMAYYMA MO MOJIOKY BbICTYNaloT anua B
Bo3pacTte 20-29 neT v Npu yaenbHOM akTMBHOCTU MOJIOKa
1000 Bk/kr nx nosa 6nmska k 5 m3B/rog, HO He NpeBbILIAET
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Puc. 1. [1o3bl 061y4eHust 1L, pa3Horo Bo3pacTa 3a cyeT
noTpebneHns Monoka ¢ yaenbHOM akTVBHOCTbIO Lie3ns-137
1000 Bk/kr
[Fig. 1. Annual doses for different age groups of people due
to consumption of milk and dairy products with the '*’Cs activity
concentration of 1000 Bq / kg]

3TOr0 3HayeHus. YTo KacaeTcs OCTaNbHbIX MULLEBBLIX MPO-
OYKTOB, TO 32 CHET MablX YPOBHEW UX rog0BOro notpebne-
HUS, 0O3bl 06/y4EeHMS MPU TakoW Xe yOenbHOW akTUBHOCTU
(1000 Bk/kr) He npeBbiwaoT 1,5 M3B.

CrpoHuymn—90
AHanoruyHble pe3ynbTaThl pacyeTa s cnyyas 3arpss-
HEHUS MULLEBBLIX MPOAYKTOB CTPOHUMeM-90 C yaoenbHOun
akTuBHocTbio 100 Bk/Kr npencTaBneHbl B Tabnvue 4 1 Ha
pUCYHKe 2.

Tabnuua 4

J[103bl BHYTPEHHEr0 06Ny4eHUs UL, Pa3HOro BO3pacTa 3a CYeT NoTpebGneHns B Te4eHre roga pasinyHbix
NULLEBbIX NPOAYKTOB C yAEeNbHOW aKTUBHOCTBIO °°Sr 100 Bk/kr

[Table 4

Doses of internal exposure for different ages groups of people due to consumption of various food products with the '°°Sr activity
concentration of 100 Bq/kg during a year]

Monoko
Oowwm n PpyKTbl U Msico n Pui6ba n
XnebHble 1 MOJIOYHbIE
Bospacr, net HDOLVKTES Kaptodenb GaxyeBble Aarofpl MSICONPOAYKTbl  PbIGONPOAYKTHI HDOIVKTL
[Age, years] poay [Potatoes]  [Vegetablesand [Fruits and [Meat and [Fish and fish POAYKTLI
[Bread products] ) [Milk and dairy
melons] berries] meat products] products]
products]
0-4 3,73x10"" 2,61x10" 3,89x10" 5,49x10" 2,85x10" 1,49x10" 1,42x10°
5-9 3,19x10" 2,38x10"" 3,81x10" 3,98x10" 2,56x10" 1,08x10" 9,81x10"
10-14 5,08x10"" 3,70x10" 5,61x10" 6,48x10" 4,45%x10" 1,45x10" 1,32x10°
15-19 7,94x10" 4,91x10" 8,06x10"" 7,80x10" 7,04x10" 1,84x10" 2,06x10°
20-29 2,81x10" 1,71x10" 2,94x10" 2,04x10" 2,48x10" 5,93x102 8,40x10°"
30-39 2,66x10"" 1,61x10" 2,79x10" 1,99x10" 2,38x10" 5,93x102 7,44x10"
40-49 2,47x10" 1,52x10" 2,61x10" 1,94x10" 2,25x10" 5,93x102 6,62x10°"
50-59 2,13x10" 1,32x10" 2,27x10" 1,81x10" 1,59%10-" 5,52x102 6,09x10"
60-69 2,13x10" 1,32x10" 2,27x10" 1,81x10" 1,59x10" 5,52x102 6,09x10"
>69 2,13x10" 1,32x10" 2,27x10" 1,81x10" 1,59x10" 5,52x102 6,09x10"
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M3 Tabnuubl 4 BUOHO, 4TO NPW OOHON 1 TOW Xe yaenbHOM
aKTMBHOCTM CTPOHUMSA-90 B NULLEBbLIX MPOAYKTax MakCu-
MaJibHble [,03bl 061y4eHns GOPMUPYIOTCS 32 CHET MOJIOKa.
BHe 3aBMCKMMOCTM OT BMAA MPOAYKTa MAaKCUMasbHbIE A03bl
dopmupytoTcs B BO3pacTHou rpynne 15-19 ner, a, HaunHas
¢ 20-neTHero Bo3pacTta, 9bdEKTMBHbIE A03bl CHUXAKOTCH B 2
pasa u 6onee.

Ha pucyHke 2 noka3aHo pacnpeneneHve [03 B 3aBUCK-
MOCTM OT BO3pacTa npu rogoBOM MnoTpebnieHnn Mosoka C
yaenbHo akTBHOCTbO *°Sr 100 Bk/kr. Kak BUAHO 13 pUCyH-
ka, HambonblUne [03bl 06/yHEHNS XapakTePHbI AN AeTeil 1
NnoapPOCTKOB, HO KPUTUYECKOWM FPynmnoi no Ao3e, C y4eTom
[,030BOro koadduumeHTa n maccbl NOTPebAEHNS NPOAYKTOB,
ABNSAOTCS LA B Bo3pacTe oT 15 1o 19 ner.

2,5
2,0

15

0,0 I
0-4

Puc. 2. 3¢ dekTuBHbIE 1036l 06TYHEHNS UL, PA3HOT0 BO3pacTa
3a cyeT NoTpebIeHNs B TEYEHWE rOAa MOJIOKA C YAEbHOM
aKkTUBHOCTHLIO *°Sr 100 Bk/kr
[Fig. 2. Annual effective doses to different age groups of people
due to consumption of milk and dairy products with the *Sr activity
concentration of 100 Bq / kg]

o
[

3ddekTusHan posa, m3s/ropg,
[Effective ose, mSv/year]
-
o

5-9 10-14 15-19 20-29 30-39 40-49 50-59 60-69 >70

Bospacr, net
[Age, years]

M3 conoctaBneHns 003 06sy4eHusl, PacCUYMTaHHbIX MO
KpUTEPWIO YAENbHOW aKTUBHOCTM C KPUTEPUEM NPUHATUS pe-
LUEHWN 06 orpaHMyeHUn NoTpebNeHNs NULLEBLIX MPOAYKTOB,
BMAHO, 4TO MO CTPOHUMIO-90 yaenbHas aktneHocTe 100 Bk/
kr ob6ecrnevnBatoT 6osiee, YeM ABYX-KPaTHbI 3anac no Moso-
Ky 1 6onee, 4eM NATU-KPaTHbIA 3anac nNo ApPYyrum MLLEBLIM
npoaykTam.

B 3aknioyeHne npencTaBnsieT UHTEPEC TakxkXe CPaBHUTb
KPUTEPUWN MPUHATUS PELUEHUA MO YOENbHOW aKTUBHOCTU
paguoHyknuaos B HPB-99/2009 ¢ aelicTBYOWMMMN YPOBHS-
M1 BMeLLaTenscTea (AYB), npennoxeHHbIMN B 00LLEM PYKO-
BOoAcCTBe No 6e3onacHocTn MATATO [13]. 3HayeHus [YB B
pykoBoacTtee MAIATO no ¥’Cs n °°Sr B 2 pa3a 6osblue, 4em
B HPB-99/2009, n coctasnstoT 2000 Bk/kr n 200 bk/kr, co-
OTBETCTBEHHO. DT Pa3nnymsi OObSCHAIOTCS TEM, YTO YPOBHM
BMeLaTensctea B HPB-99/2009 paccunTbiBanmcb MCX0Asa U3
YPOBHS1 BMeluatensctea 5 m3B/roa, Toraa kak YB MATAT3
paccymTbIBANMCH NCX0aa n3 pedepeHTHOro ypoeHsa 10 m3s/
rop.

BbiBogbI

CoBpemMeHHass CTpykTypa noTpebneHnss OCHOBHbIX
NULLEBbLIX NMPOAYKTOB Pasin4yHbIMW BO3PACTHLIMU rpynnamu
HaceneHuns Poccuiickon @enepaumy NO3BOASET COXPaAHUTb

HEMNPOTMBOPEYNBOCTb [LO30BOr0 KPUTEPUS U KPUTEPUS MO
yOENbHOW akTUBHOCTU, npeacTaBneHHbix B HPB-99/2009 B
Tabnuuax 6.4 n 6.5 ong ueaunsa-137 n ctpoHuma-90, npuyem
onsa cTpoHuma-90 nmeeTca ABYX-KpaTHbIA 3anac no yaesb-
HOW aKTUBHOCTMW.

HenpoTnBopeurMBOCTb aBapuitHbix kputepueB HPB-
99/2009 coxpaHsieTcs A1 BCEX BO3PACTHbIX Fpymm, BKJOYas
KPUTMYECKYIO rpynny.

Mpn ogHOM 1 TOW Xe YyAeNbHOW aKTUBHOCTU MULLEBBIX
NpoAyKTOB Hambonblinii BkNag B A03y O00Sy4eHUs BCex
BO3PACTHbIX rpynn aaet notpebneHne monoka. Jo3bl 0bny-
YyeHusi 3a cHeT NoTPeOEHNS OCTaNbHbIX NPOAYKTOB B 2-5 pa3
HUXe.

MpencTaBneHHble pe3ynbTaThl PAcYeTOB MOryT ObiTb
nosie3HbIMU NPy 0O6OCHOBAHUN BPEMEHHBIX [AOMYCTUMbIX
YPOBHEl 3arpsisHeEHNst OAHOro 1 60s1ee NULLEBLIX NPOAYKTOB
N KPUTEPUEB MPUHATUS PELLeHWi B Ciydae pagnauroHHON
aBapuu.
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Criteria for the protection of population after radiation accident: food consumption
structure and peculiarities of the internal doses formation of various age groups
of the population of the Russian Federation

Viktor S. Repin

Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance
on Consumer Rights Protection and Human Well-Being, Saint-Petersburg, Russia

The aim of the work is to assess the compliance of the possible doses to the population of the Russian Fed-
eration, calculated on the basis of current data on the levels of food consumption with the activity concentra-
tion corresponding to the intervention «A», according to NRB-99/2009, the dose criteria for making decisions
on limiting food consumption. Estimates are made for the situation of contamination of the main food products
(milk, potatoes, vegetables, meat, fruits and fish) with the cesium-137 and strontium-90 activity concentra-
tion of 1000 Bq / kg and 100 Bq / kg, respectively. It is shown that, taking into account the current data on
the levels of consumption of various food products, the calculated doses for all age groups of the population do
not exceed the NRB-99/2009 dose criterion of 5 mSv with the consumption of any of the listed foods within
the first year after the accident, as for cesium-137, and for strontium-90. The results obtained can be used
to justify the temporary permissible levels of the cesium- 137 and strontium-90 contamination of one or more

food products.

Keywords: food products, 7’Cs, *Sr, activity concentration, radiation dose, intervention criterion.
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Fukushima fallout in Sakhalin Region, Russia, part 1:
137Cs and 34Cs in grassland soils

Valery P. Ramzaev, Anatoly N. Barkovsky, Alexey V. Gromov, Sergey A. Ivanov, Marina V. Kaduka

Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service
for Surveillance on Consumer Rights Protection and Human Well-Being, Saint-Petersburg, Russia

The caesium-134 and caesium-137 radionuclides released into the atmosphere as a result of the
Fukushima accident were dispersed over the entire Northern Hemisphere. To assess the risks associated with
the exposure due to Fukushima fallout, a comprehensive radiological survey was performed in the Russian Far
East. One of the objectives of the project was to determine the densities of ground contamination by ’Cs and
B34Cs on Sakhalin and Kuril Islands that constitute the Sakhalin oblast, an administrative region of Russia.
In 2011, soil samples were collected at grasslands on Sakhalin, Kunashir and Shikotan Islands and results of
the 2011 survey were published earlier. In the present study, activities of ’Cs and *Cs were measured in soil
samples obtained on Kunashir, Iturup, Urup and Paramushir Islands in 2012. From the studies carried out
in 2011-2012, it was estimated that the Fukushima-derived "*Cs inventory at 37 undisturbed grassland sites
in the Sakhalin oblast varied from 8§ Bqg m=?to 345 Bq m~ (as of 15 March 2011). For this date, the inventory
of the ’Cs radionuclide originated from the Fukushima NPP was assumed to be the same as that of the >*Cs
radionuclide. The southern Kuril Islands were the most contaminated due to Fukushima fallout. In 2011 and
2012, Fukushima-derived radiocaesium was detected only in the top 5 cm layer of soil at all sites, excluding
one, where ~20% of the *Cs inventory was found at a depth of 5—10 cm. In the period September 2011—
September 2012, the inventory of **Cs declined by ~26% at four plots selected for long-term observations. The
decline in the '**Cs inventory closely corresponded to the reduction (29%) of **Cs activity due to radioactive
decay. Pre-accidental inventory of "’Cs in the top 20 cm layer of soil ranged from 53 Bq m~ to 3630 Bq m=.
The mean reference inventory of pre-accidental '*’Cs for 13 representative sites was amounted as 2600 Bq
m~. Hence, the Fukushima accident added relatively small quantities of radioactivity to the reference pre-
accidental inventory of *’Cs in grassland soils in the Sakhalin region: about 3% (~80 Bq m~?) on the average
and 15% (~350 Bq m) at the maximum. Such small additional radioactive contamination is absolutely safe

from a radiological point of view.

Key words: Fukushima, Sakhalin Region, Kuril Islands, soil, grassland, "*Cs, '*’Cs, inventory.

Introduction

The 2011 accident at the Fukushima-Daiichi nuclear
power plant (FDNPP) resulted in the atmospheric releases
of large quantities of man-made radionuclides [1, 2, 3]. In
the medium- and long-term perspective, the '¥’Cs (T, =
30y) and ¥“Cs (T,,, = 2.06 y) radionuclides were of the major
radiological concern [4, 5, 6]. The most significant radioactive
contamination occurred on Honshu Island in Japan in the
immediate vicinity of the FDNPP, where the density of ground
contamination by '*’Cs reached the level of 3000 kBg m2and
even higher [6]. More than 100000 citizens were evacuated or
voluntary left the affected areas; various remediation actions
were initiated at the heavily contaminated sites of Japan [1,
7,8].

After the accident, Fukushima-derived '¥’Cs and '**Cs
were also detected in the environmental media in many

other countries in the Northern Hemisphere [2, 3]. Here,
the ¥"Cs and '**Cs activity concentrations in environmental
samples and food-staff, the ground deposition densities of
the radionuclides, and expected exposure of humans were
significantly lower compared to the permissible levels (e.qg.,
[5, 9]). Results of such studies were beneficial to reduce
social anxiety in the early period after the accident [5, 10].
At the same time, the measurement data collected after the
Fukushima accident beyond the territory of Japan could
be used as an experimental background for verification
and improvement of the large-scale models describing
atmospheric dispersion and deposition of radionuclides over
the globe and assessment of the environmental and human
health risks [9, 11]. Additionally, the Fukushima accident
triggered a new wave of radioecological studies which have
refreshed and deepened the knowledge about currentlevels of
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environmental contamination by the long-lived anthropogenic
187Cs, °°Sr and plutonium radionuclides (e.g., [5, 12-15]).
Saint-Petersburg Research Institute of Radiation Hygiene
after Professor PV. Ramzaev, RIRH, (in co-operation with the
regional departments of the Federal Service for Surveillance on
Consumer Rights Protection and Human Well-Being) launched
radiological surveys in the Russian Far East 22 March 2011, i.e.
shortly after the Fukushima accident [4, 5, 10]. These surveys
included measuring of gamma-dose rates in air, recording in situ

gamma-ray spectra with a semiconductor detector, sampling of
soil, vegetation and local food products, and evaluation of the
accidental dose to humans. One of the objectives of the surveys
was to determine the densities of ground contamination by *"Cs
and ™*Cs on Sakhalin and Kuril Islands that constitute the Sakhalin
oblast, an administrative region of Russia. The southern part of
the region is located in the closest proximity to Japan (Fig. 1) and
it was expected that this part could be the mostly contaminated
territory of Russia after the Fukushima accident. Three expeditions
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Fig. 1. The geographical distribution of clusters of soil sampling sites in Sakhalin Region and the mean '**Cs inventory (Bq m~) for each
cluster as of 15 March 2011
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were conducted to the southern part of Sakhalin Island and to
Kunashir and Shikotan Islands in 2011. The 2011 data on the
soil and plants contamination in grasslands are presented in the
journal publication [16] and the book [5]. In September 2012,
the RIRH survey of the Sakhalin region was continued on lturup
and Kunashir Islands (the southern Kurils). As an addition to the
full scale survey, a pilot study of radioactive contamination of
grasslands was carried out at certain sites on Urup Island (the
southern Kurils) and Paramushir Island (the northern Kurils). This
part of the 2012 program was performed during short-term shore-
based inspections conducted within the cruise of the research
vessel (R/V) Akademik Shokalsky (a sketch map of the cruise
can be found in [17]). The expedition aboard the R/V Akademik
Shokalsky (August 17-September 11, 2012) was initiated and
sponsored by the Russian Geographical Society.

In this work, the following main tasks were defined:

1) To give an overall assessment of the levels and spatial
distributions of Fukushima-derived and pre-Fukushima

radiocaesium inventories in grassland soils in Sakhalin Region,
taking into account the entire cycle of studies conducted in
2011-2012.

2) To summarize and analyze the data on vertical
distributions of the radiocaesium in grassland soils in Sakhalin
Region after the Fukushima accident.

Results ofin situ gamma-spectrometric measurements,
analysis of data on the radioactive contamination of
vegetation and food, and estimation of internal and
external doses to humans will be presented in subsequent
papers.

Materials and methods

Approximate positions of all sites surveyed in the
Sakhalin region in 2011-2012 are presented in Fig. 1. A brief
characteristic of the sites sampled in 2012 is given in Table 1.
The similar data on the sites sampled in 2011 are provided
in [16].

Table 1
Characteristics of meadow plots surveyed on the islands of Kunashir, Iturup, Urup and Paramushir in August—September 2012
Geographic Distance Distance
Name of settle- Code of coordinates from Altitude from the Usein the Current Soil texture Date of
ment or site plot (latitude, FDNPP? (m)P sea coast- past use sampling
longitude) (km)®P line (m)°
Kunashir Island
. 44.0328° N,
Yuzhno-Kurilsk Kun-3 145.8309° E 838 5 330 Grassy yard Pasture Sand 24 Sep
. 44.0153°N, Viewing
Yuzhno-Kurilsk Kun-4 145.8119° 836 28 150 point Waste-land Loam 24 Sep
44.0713°N, Agricultural Loam, sand
Otrada Kun-A 145 8677° E 844 5 330 land Pasture layers 25 Sep
44.0659° N, Agricultural
Otrada Kun-B 145.8644° E 843 19 300 land Pasture Loam 25 Sep
Iturup Island
45.0089° N,
Kasatka Bay Itu-1 147 7057° E 1011 15 330 Waste-land  Waste-land Sand 19 Sep
45.0136°N,
Kasatka Bay Itu-2 147.7154° E 1012 5 940 Waste-land  Waste-land Loam 19 Sep
S 45.2077° N, Agricultural
Ribaki Itu-3 147 8479° E 1035 30 150 land Pasture Loam 18 Sep
. 45.2662° N, Agricultural
Reidovo ltu-4 148.0308° E 1049 17 390 land Waste-land Loam 18 Sep
) 45.2216° N,
Kurilsk Itu-5 147.8719°E 1038 43 260 Waste-land  Waste-land Loam 20 Sep
) 45.2421° N,
Kurilsk Itu-6 147.8808° E 1040 30 260 Waste-land  Waste-land Loam 20 Sep
Urup Island
45.5968° N, ) Beach
South-west Uru-1 149 5703 E 1153 5 50 Beach ridge ridge Sand 29 Aug
45.5971°N, . Beach
South-west Uru-2 149.5705° E 1153 5 50 Beach ridge ridge Sand 29 Aug
Paramushir Island
. 50.1726° N,
Podgornyi Par-1 155.5862° E 1831 10 80 Waste-land  Waste-land Sand 03 Sep
) 50.1725° N, ) Beach
Podgornyi Par-2 155.5865° E 1831 6 70 Beach ridge ridge Sand 03 Sep

a2 FDNPP, the Fukushima Dai-ichi NPP.
> The altitude and distances were evaluated based on experimentally obtained geographic coordinates and the Google Earth electronic map
(http//earth.google.com/). The coordinates of the FDNPP were set to latitude = 37.421° N, longitude = 141.032° E.
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The study area belongs to the Far Eastern zone of the
Russian Federation. The Sakhalin region has a moderate
monsoon climate. In the 2000-2010 period (before the
accident), the annual temperature varied from 1.3 °C
(Paramushir) to 6.3 °C (Kunashir) and the annual precipitation
ranged from ~700 mm in southern Sakhalin to ~2200 mm in
Paramushir (Table 2). In 2011 and 2012, the temperature and
precipitation fluctuations were within the respective indices
in the previous 10 years. The average precipitation and
temperature recorded in the period 2000-2012 correspond
rather well to those registered in Sakhalin Region in the 1960s
(see Table 1.2.in [18]).

Eight of the total 14 meadow plots sampled in 2012 were
located on marine terraces at an altitude of not less than 10 m
above sea level (a.s.l.). Three plots were sampled at relatively
lowland areas at an altitude of about 5 m a.s.l. Three sites of
sampling were located on sandy beach ridges at an altitude
of ~6 ma.s.l.

On the terrace-like surfaces, meadow-turf soils and
black humus soils are common under meadows. On the Kuril
Islands, the meadow soils developed in conditions of volcanic
activity can be referred to as soddy-ocherous type of soil [19].
The volcano ash depositions are contributed significantly in
the formation of soil profile and vegetation diversity on the
islands [20-22]. Other region-specific natural phenomena,
influencing grasslands at certain locations, are earthquakes
and tsunamis. These catastrophic events are common for
the region of Kuril Islands [23]. The waves of tsunamis (and
strong storms) bring sand and other materials that cover
coastal lowlands. At the same time, the tsunami and storm
waves can destroy grassland mats on beach ridges and even
on low marine terraces [18, 24]. We avoided sampling in areas
that could have recently experienced such an impact in the
aftermath of the Fukushima accident. We also selected sites
that had not been plowed or mechanically disturbed by any
other way after the accident. Hence, all surveyed grasslands
(n = 14) could be considered as virgin lands with respect to
Fukushima fallout. It should be noted that some of the sites

had been cultivated before 2011 and several of the plots were
used as pastures for cattle in 2011 and 2012 (Table 1).

Soil samples were obtained using a dismountable steel
sampler (see Fig 3. in [25]) down to a depth of 20-21 cm. On
Kunashir, Iturup and at the site Par-1 on Paramushir, ten cores
were randomly taken in a plot of 10 x 10 m area. The cores
were cut to about 1 cm thick horizontal slices (for the top 5 cm
layer) and 5 cm thick horizontal slices (for the deeper layer).
At the site of disembarkation on Urup (plots Uru-1 and Uru-
2) and at plot Par-2 on Paramushir, the cores were obtained
from beach ridges composed of coarse sands and covered
by grasses and forbs with well-developed root system. It was
technically difficult to cut such cores into thin slices and a
decision was made to use the thickness of 5 cm for all layers.
The same depth slices of different cores were mixed and put
in plastic bags.

Samples of sand down to a depth of ~5 cm were collected
on beaches adjacent to the plots of soil sampling in Urup and
Paramushir. The sites of sand sampling were located at a
distance of about 10 m from the edge of water.

Activities of caesium radionuclides were determined by
direct y-ray spectrometry method using two high-resolution
semiconductor detectors and multichannel analyzers. The
detectors were shielded with 10 cm of lead and 20 cm of steel.
Correction for cascade summing was applied to quantify '**Cs.
Duration of counting ranged from 20000 s to 300000 s. The
detection limits (DL) of '**Cs and '*’Cs were calculated using
the equation proposed by Strom and Stransbury [26, 27]. The
DL varied from 0.2t0 0.5 Bq kg~'. The activity data were decay
corrected to the date of sampling and to the reference date of
15 March 2011 using half-life values of 2.062 y for **Cs and
30.0y for '¥Cs [28].

Density of ground contamination by radiocaesium
(inventory or areal activity density), A, (Bq m™), was
calculated by summing up the activities in all layers and
dividing by the total area of ten cores (0.02 m2).

The mean migration depth, Z, for '*’Cs in soil [29, 30] was
calculated according to Eq. (1), where Z is the centre of each

Table 2
Annual air temperature and precipitation for the study area for the period from 2000 to 2010 and for 2011 and 2012
[http://meteo.ru/data; http://www.pogodaiklimat.ru/weather]
Geographic . Temperature (°C) Annual precipitation (mm)
coordinates Altitude
Island Station . a.s.l. 2000-2010 2000-2010
(latitude, (m) 2011 2012 2011 2012
longitude) Mean  Range Mean Range
. . 46.95°N,
Sakhalin Yuzhno-Sakhalinsk 142 72°E 22 3.0 1.7-39 3.6 2.8 894 704-1229 960 1037
. . 44.02° N,
Kunashir Yuzhno-Kurilsk 145.87°E 44 5.3 41-6.3 5.8 5.3 1228 910-1732 1090 1458
. . 43.87°N,
Shikotan Malokurilskoe 146.81°E 65 - - 6.0 5.8 - - 1051 1569
Itur Kurilsk 45.25°N, 26 51 3960 56 55 1153 873-1554 1122 1370
urup 147.88°E ' o : :
. . 50.67°N, " 1.3- a 8 .
Paramushir Severo-Kurilsk 156.12° E 24 2.9 350 3.4 3.5 19452  1578-2237¢ 1917 2101

@ — data are provided for the period of 2001-2010; the 2003 year data were unavailable.
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layer in the soil profile and g, is the proportion of radionuclide
inventory in the corresponding layer.

n
Z=37%q, )
i=1

Zis expressed in terms of mass depth (g cm2). The mass
depth is defined as a mass of the material in a vertical core of
soil divided by the core area.

It was assumed [5] that: 1) all '**Cs was originated from
the FDNPP, 2) ¥4Cs and '¥’Cs in Fukushima fallout have
similar environmental behaviors, and 3) the ¥*Cs/'*’Cs ratio
in Fukushima fallout in Sakhalin Region does not differ from
that in Japan and is equal 1.0 (as of 15 March 2011) [3, 31,
32]. These assumptions have been used to calculate the
Fukushima input into the total inventory of '*’Cs originated
from atmospheric nuclear tests, the Chernobyl accident and
the Fukushima accident [16].

Statistical analysis included calculation of mean, median
and standard deviation (SD). Statistical significance was
checked using the non-parametric Mann-Whitney U test
[383] forindependent samples and sigh test [34] for dependent
samples. Spearman’s rank correlation coefficient, RSp [35]
was used to determine the degree of correlation between
groups. Statistically significant differences were defined as
comparisons resulting in P < 0.05.

A detailed description of the measurement and calculation
procedures can be found in [16, 27].

Results and discussion

Bulk density and moistness of soil

The density of dry soil in a core ranged from 0.41 g cm=
to 1.13 g cm= (mean = 0.83 g cm=; median = 0.87 g cm;

n= 14). The moistness of soil matter ranged from 8.4% to
52% (mean = 30%; median = 33%; n = 14).

The soil density in a core was negatively and significantly
correlated with the proportion of water in the soil matter (RSp =
—-0.814, P <0.01, n=14). The bulk density of dry soil in the cores
atall plotswas much smaller than the representative value of 1.3 g
cm-2[36]. On the other hand, the moisture content was higher at
11 plots compared to the representative value of ~20% adopted
by UNSCEAR [36] for soils. The relatively high proportion of
water in soil at the majority of the plots can be associated with
an enrichment of the meadow-turf soils and black humus soils
by organic matter and with the high annual precipitation levels
(Table 2). The samples of sandy soil obtained from beach ridges
contained low amounts of water: 10% on average.

Radiocaesium on Iturup Island, 2012

Activity of '**Cs, a marker of Fukushima fallout, was
determined in the top 0—1 cm layer at all six plots sampled on
lturupIsland (Table 3). In this layer, '3*Cs activity concentrations
ranged from 1.1 to 11.3 Bq kg~' (d.w.). At plots Itu-5 and Itu-
6, '**Cs was not detected in the deeper layers. At other four
plots, '**Cs was determined at a depth of 1-2 cm, and at two
plots at a depth of 2-3 cm. '**Cs was not detected at depths
below 3 cm, which could be explained by small amounts of
deposition, radioactive decay of the radionuclide (half-life =
2.06y) and a low velocity of its vertical migration at some sites.

Activity of '¥’Cs was quantified in all 48 sub-samples of
soil, including those taken from the deepest 15-20 cm layer
(Table 3). The ¥"Cs activity concentrations ranged from 2.3
to 88 Bg kg~' (d.w.). As can be seen in Table 3, the vertical
distributions of '¥’Cs activity concentration in soil demonstrate
a wide scatter between plots sampled. The complex patterns
of the vertical distribution reflect a superposition of the “fresh”
Fukushima-derived '*Cs and the “aged” pre-Fukushima

Table 3

Density of dry matter, moistness, activity concentrations of **Cs and '*’Cs, vertical distribution (% of total inventory)
of the radionuclides, and fraction of Fukushima-derived *’Cs in total '*’Cs for individual sub-samples of the soil samples obtained
at meadow plots on the Kunashir, lturup, Urup and Paramushir islands in 2012

- : B bo o ¢ .
Depth Mas%fepth Slgi??gi gﬁ‘; | Cn(ig }Setr:]trg i ACtNIz g:ncentratlon (Bq ki]?C,Sd.w.) % of inventory (T;;Liztgr)]?ma
tem) gom?™, da) dw.) (%)* Value * Value x #Cs iCs gzln Eotal

* * S (%)
Kunashir, Kun-A, 25 September
0-1 0-0.80 0.80 47.4 3.80 9.1 14.1 3.5 48 7 44
1-2 0.80-1.53 0.74 44.8 2.77 11 12.3 3.5 32 6 36
2-3 1.53-2.31 0.77 41.8 1.01 25 9.34 3.8 12 5 17
3-4 2.31-3.14 0.83 39.1 0.56 40 9.11 3.7 8 5 10
4-5 3.14-4.03 0.89 37.3 n.d. - 8.24 3.7 0 5 -
5-10 4.03-9.99 1.19 24.8 n.d. - 6.66 8.5 0 24 -
10-15 9.99-16.12 1.23 20.6 n.d. - 6.74 8.0 0 24 -
15-20 16.12-20.26 0.83 30.5 n.d. - 9.75 71 0 24 -
Kunashir, Kun-B, 25 September
0-1 0-0.87 0.87 45.3 3.04 9.4 19.0 2.5 45 7 26
1-2 0.87-1.56 0.70 44.3 2.51 10 18.3 2.7 30 6 22
2-3 1.56-2.30 0.74 42.9 1.35 22 15.6 3.1 17 5 14
3-4 2.30-3.01 0.71 41.9 0.66 21 16.1 3.1 8 5 7
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- : B b0 o ¢ .
Depth Mas?gepth S'gﬁ?;i gn?]; | Cn‘:g };Tjtrg i ACtIVIZ g(s)ncentratlon (Bq kf;c,sd.w.) % of inventory 01275[2?((:;?]?ma
tom) (g om™ dw) d.w.) (%) Value + Value + s “Cs 1307?” Eotal
* * S (%)
4-5 3.01-3.80 0.79 38.6 n.d. - 13.5 3.3 0 5 -
5-10 3.80-8.66 0.97 28.9 n.d. - 13.9 2.7 0 29 -
10-15 8.66-14.11 1.09 27.8 n.d. - 12.4 71 0 29 -
15-20 14.11-17.23 0.62 36.5 n.d. - 10.9 8.4 0 14 -
Kunashir, Kun-3, 24 September
0-1 0-0.57 0.57 54.4 4.70 7.5 25.6 2.7 49 6 30
1-2 0.57-1.25 0.68 48.5 2.05 14 24.5 2.6 25 6 14
2-3 1.25-1.98 0.73 44.6 0.65 32 20.6 2.5 9 6 5
3-4 1.98-2.72 0.74 43.0 0.67 42 20.9 2.5 9 6 5
4-5 2.72-3.59 0.87 40.7 0.54 31 21.8 4.4 8 7 4
5-10 3.59-8.70 1.02 33.5 n.d. - 238.0 5.2 0 41 -
10-15 8.70-14.62 1.19 26.4 n.d. - 11.7 71 0 23 -
15-20 14.62-19.82 1.04 22.9 n.d. - 2.87 16 0 5 -
Kunashir, Kun-4, 24 September
0-1 0-0.57 0.57 50.4 11.7 4.7 32.8 2.4 96 19 58
1-2 0.57-1.04 0.47 54.5 0.56 52 21.4 2.8 4 10 4
2-3 1.04-1.54 0.50 53.7 n.d. - 21.4 3.0 0 11 -
3-4 1.54-2.06 0.52 53.7 n.d. - 22.6 7.3 0 12 -
4-5 2.06-2.65 0.59 53.7 n.d. - 271 6.1 0 16 -
5-10 2.65-5.70 0.61 49.5 n.d. - 9.11 9.7 0 26 -
10-15 5.70-8.79 0.62 50.6 n.d. - 1.14 30 0 3 -
15-20 8.79-11.66 0.58 453 n.d. - 1.06 29 0 3 -
Iturup, Itu-1, 19 September
0-1 0-0.57 0.57 35.2 8.08 5.5 17.6 3.1 79 3 74
1-2 0.57-0.95 0.38 39.7 2.36 17 11.6 4.5 15 2 33
2-3 0.95-1.43 0.48 37.8 0.78 24 11.1 4.4 6 2 11
3-4 1.43-2.01 0.58 33.3 n.d. - 12.0 3.9 0 2 -
4-5 2.01-2.73 0.71 29.1 n.d. - 12.7 4.9 0 3 -
5-10 2.73-6.93 0.84 26.2 n.d. - 35.6 3.9 0 45 -
10-15 6.93-10.71 0.76 33.2 n.d. - 30.7 4.2 0 35 -
15-20 10.71-13.36 0.53 45.5 n.d. - 9.93 8.8 0 8 -
Iturup, Itu-2, 19 September
0-1 0-0.45 0.45 51.1 11.3 5.0 88.0 1.4 82 13 21
1-2 0.45-0.89 0.44 49.4 1.33 29 85.6 1.3 10 12
2-3 0.89-1.40 0.51 49.5 0.99 21 83.2 3.2 8 14
3-4 1.40-1.97 0.56 49.3 n.d. - 84.5 3.0 0 15 -
4-5 1.97-2.50 0.53 51.8 n.d. - 67.3 3.6 0 12 -
5-10 25.0-47.1 0.44 50.9 n.d. - 40.2 4.0 0 28 -
10-15 4.71-7.08 0.47 53.4 n.d. - 5.97 12 0 4 -
15-20 7.08-9.31 0.45 51.5 n.d. - 2.30 26 0 2 -
Iturup, Itu-3, 18 September
0-1 0-0.68 0.68 47.3 1.33 20 10.4 3.5 50 5 21
1-2 0.68-1.26 0.58 415 1.14 18 8.94 3.8 37 4 21
2-3 1.26-1.95 0.69 38.9 0.36 34 7.83 4.8 13 4 7
3-4 1.95-2.80 0.85 35.0 n.d. - 7.99 4.4 5 -
4-5 2.80-3.88 1.08 33.5 n.d. - 8.73 5.9 7 -
5-10 3.88-8.09 0.84 31.3 n.d. - 8.29 5.9 0 25 -
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- : B bo o ¢ -
Depth Mass_z)depth Slgiel?gSi g:_fa | Cﬁ?g it:tTJtr(e) i Acthlzt gzncentratlon (Bg Ifg;c,sd.w.) % of inventory (:;:::Liit;?]?ma
(cm) (gcm™?, d.w.) dw.) (%) Vae . Vale . 134Cg 137Cg 13C7(53|n Eotal
* + s (%)
10-15 8.09-13.48 1.08 30.2 n.d. - 7.96 7.2 30 -
15-20 13.48-17.53 0.81 31.7 n.d. - 7.61 6.6 20 -
Iturup, Itu-4, 18 September
0-1 0-0.53 0.53 52.7 2.41 14 10.7 4.2 74 5 36
1-2 0.53-1.11 0.58 40.6 0.76 34 8.22 4.7 26 4 15
2-3 1.11-1.87 0.76 36.3 n.d. - 7.30 4.5 0 4 -
3-4 1.87-2.74 0.87 34.8 n.d. - 712 4.3 0 5 -
4-5 2.74-3.79 1.05 33.8 n.d. - 8.38 7.7 0 7 -
5-10 3.79-8.29 0.90 31.2 n.d. - 6.86 8.5 0 25 -
10-15 8.29-12.93 0.93 33.6 n.d. - 7.45 7.8 0 27 -
15-20 12.93-17.70 0.95 33.2 n.d. - 5.88 8.6 0 23 -
Iturup, Itu-5, 20 September
0-1 0-0.69 0.69 43.5 1.14 21 22.5 2.6 100 8 8
1-2 0.69-1.20 0.51 40.6 n.d. - 22.7 2.8 0 6 -
2-3 1.20-1.85 0.64 41.4 n.d. - 22.0 6.4 0 7 -
3-4 1.85-2.54 0.70 39.0 n.d. - 249 6.1 0 9 -
4-5 2.54-3.25 0.71 38.1 n.d. - 21.0 6.7 0 8 -
5-10 3.25-7.06 0.76 32.3 n.d. - 17.9 6.0 0 35 -
10-15 7.06-11.32 0.85 35.1 n.d. - 9.76 8.0 0 21 -
15-20 11.32-16.16 0.97 30.8 n.d. - 2.49 19 0 6 -
Iturup, Itu-6, 20 September
0-1 0-0.59 0.59 48.3 3.1 12 31.8 2.6 100 9 16
1-2 0.59-1.20 0.61 47.0 n.d. - 24.5 2.6 0 7 -
2-3 1.20-1.78 0.58 45.9 n.d. - 238.2 5.4 0 6 -
3-4 1.78-2.40 0.61 47.2 n.d. - 21.8 6.4 0 6 -
4-5 2.40-2.97 0.57 47.0 n.d. - 20.5 5.9 0 6 -
5-10 2.97-6.43 0.69 42.4 n.d. - 16.9 5.9 0 27 -
10-15 6.43-10.02 0.72 43.0 n.d. - 13.5 7.3 0 23 -
15-20 10.02-13.26 0.65 47.9 n.d. - 10.2 8.7 0 16 -
Urup, Uru-1, 29 August
0-5 0-4.22 0.84 16.8 414 10 8.32 5.4 82 64 79
5-10 4.22-9.43 1.04 10.6 0.71 26 2.29 71 18 22 49
10-15 9.43-15.40 1.19 9.4 n.d. - 0.87 13 0 9 -
15-20 15.40-20.08 0.94 9.4 n.d. - 0.60 29 0 5 -
Urup, Uru-2, 29 August
0-5 0-4.67 0.93 15.2 3.96 7.8 7.85 3.6 100 70 80
5-10 4.67-9.88 1.04 12.6 n.d. - 1.29 12 0 13 -
10-15 9.88-16.77 1.38 7.2 n.d. - 0.77 9.6 0 10 -
15-20 16.77-22.58 1.16 6.2 n.d. - 0.64 40 0 7 -
Paramushir, Par-1, 03 September
0-1 0-0.85 0.85 15.7 0.55 24 394 1.6 100 9 2
1-2 0.85-1.33 0.48 25.0 n.d. - 34.0 2.1 0 5 -
2-3 1.33-1.85 0.52 22.6 n.d. - 33.9 6.8 0 5 -
3-4 1.85-2.47 0.61 24.8 n.d. - 33.6 6.3 0 6 -
4-5 2.47-3.07 0.60 25.6 n.d. - 28.9 8.6 0 5 -
5-10 3.07-6.38 0.66 21.0 n.d. - 53.7 5.6 0 51 -
10-15 6.38-9.49 0.62 15.4 n.d. - 20.1 6.2 0 18 -
15-20 9.49-12.62 0.63 17.2 n.d. - 1.69 48 0 1 -
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- : B bo o) £ -
Depth Mass_z)depth Slziel?gsi gno_fe | Cﬁ?g itSetTJtr(e) i ACth gzncentratlon (Bg kic,sd.w.) % of inventory 01;:::(5‘;2?1?”13
(cm) (gecm™?, d.w.) dw.) (%) Vae . Vale " 134Cg 137Cg 13C7§;3|n Eotal

z * S (%)
Paramushir, Par-2, 03 September
0-5 0-5.35 1.07 5.5 0.23 23 1.00 6.2 100 24 36
5-10 5.35-10.36 1.00 3.6 n.d. - 1.45 31 34 -
10-15 10.36-16.25 1.18 6.8 n.d. - 0.96 22 26 -
15-20 16.25-20.83 0.92 17.7 n.d. - 0.73 44 0 16 -
Urup, beach sand, 29 August
0-6 0-9.17 1.53 3.5 n.d. - 0.91 12 - - -
Paramushir, beach sand, 03 September
0-5 0-7.17 1.43 3.2 n.d. - 0.80 21 - - -

- not considered; “n.d.” - not determined (the activity was below detection limit).

2 — Moistness is defined as loss (%) of mass of a wet sample due to drying the sample in the laboratory at the temperature of about +25 °C
till attaining constant weight.
b — The activities are provided for the date of sampling (day, month), as indicated after the name of an island and the code of a plot.
¢ — Counting error () is given in percent (%) at one sigma (1G) level.

87Cs (resulting from atmospheric nuclear explosions and the
Chernobyl accident). To discriminate the “aged” and “new”
87Cs, we used a value of 1.0 for the ¥*Cs to '*’Cs ratio in
Fukushima fallout (as of 15 March 2011). Vertical distributions
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of activity concentrations for Fukushima-derived *’Cs and
pre-Fukushima '¥Cs for dates of sampling are provided in
Fig. 2. The activity concentrations are presented versus mass
depth (d.w.), which allows comparing soils with different

Fig. 2. Vertical distribution of activity concentrations for Fukushima-derived '*’Cs ('*’Cs-F) and pre-accidental '*’Cs ('*’Cs-preF) in soils
sampled at six grassland plots on lturup Island in September 2012. Additionally shown is an exponential function (Eq. (2)) fitted to the
Fukushima-derived '*’Cs experimental points that were obtained for plot Itu-6. The activities are presented for the dates of soil sampling

shown in Table 3
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bulk densities and moisture contents. The distributions of
Fukushima-derived *’Cs followed the patterns recorded for
134Cs; therefore, a maximum activity concentration for '¥’Cs
of the Fukushima origin was deduced for the top 0-1 cm
layer in all plots. A clear decline of activity concentrations of
Fukushima-derived radiocaesium with increasing soil depth
could be observed at those plots where the activities were
quantified for two and more subsequent layers (Fig. 2).

Pre-Fukushima '¥’Cs demonstrated three types of the
vertical distribution (Fig. 2). At one plot (Itu-6), a maximum
was found in the top 0—1 cm layer. The activity concentration
of the “aged” radiocaesium gradually decreased with the
mass depth at this plot, and it was possible to fit an exponential
function [Eq. (2)] to the experimental data very well:

A =A,xexp(-B,xz), (2)

where A, is activity concentration (Bqg kg™') at the mass
depthz(gcm2),and A (Bakg™)and B, (cm?g™') are empirical
coefficients.

More or less homogeneous vertical distributions of
pre-Fukushima '*’Cs were observed at plots Itu-3 and ltu-
4. Before the Fukushima accident, these plots were used
for agricultural activity (pastures and/or arable lands). This
could be the main reason for the soil mixing within the top
20 cm layer (for discussion see [16]). At three plots (ltu-1,
Itu-2 and Itu-5), a maximum activity concentration of pre-

Fukushima *"Cs was found in soil layers between 3 and 10 cm
below the surface. A similar location of the maximum activity
concentration of the “aged” "'Cs (from global fallout) on
untilled grasslands was reported by Schimmack et al. [37] for
Germany in 1998, Huh and Su [38] for Taiwan in 1997-2001,
and Almgren and Isaksson [39] for Sweden in 2003. Borisov
etal. [15] observed the maximum activity concentration of the
total (global+Fukushima) '*’Cs in the horizons of 2, 4 and 6
cm in three soil profiles studied on Matua Island (Central Kuril
Islands) in 2016.

The datain Table 4 on radiocaesium inventory are provided
as of 15 March 2011, i.e. after correction for radioactive
decay. As far as the '**Cs to '*’Cs ratio in Fukushima fallout
is adopted as 1.0 to this date, the inventory values for
Fukushima-derived *"Cs are equal to those for ¥*Cs. The
inventory of pre-Fukushima '¥’Cs was obtained by subtraction
of the Fukushima-originated inventory from the total '*’Cs
inventory.

The inventory of '**Cs (and Fukushima-derived '*’Cs) in
the top 20 cm of soil at individual plots ranged widely: from
13 Bg m2to 103 Bg m™ (Table 4). This scatter seems to be
associated with positions of the sampled plots on the Pacific
or Okhotsk sides of the island. At both plots located on the
eastern side of lturup (Pacific Ocean), the areal density of
contamination by '**Cs was about 100 Bq m=. The western
side of Ilturup (Okhotsk Sea) was much less contaminated

Table 4

Density of air-dry matter, moisture content, inventory of Fukushima-derived and pre-Fukushima radiocaesium, and the '*’Cs
mean migration depth (Z) values for soils sampled at grassland plots on the Kunashir, Iturup, Urup and Paramushir islands in 2012

¥7Cs mean migration

. e -
Code of Secljn;glrg (E;GST)S”ITI\[/] Moisture nventory (Bam™) Contzl)?lftlon depth (g cm™, d-w.)
plot (gem?, a cor_e3 cor;tent ¥Cs 1I;ukushlma . Pre.

d.w.) (gdc\:/n ) v YOS otal Fukushima Pre- gSc':tso(g:;al Fukushima  gykushima
o Fukushima
Kunashir
Kun-A 20.26 1.01 29.1 106 1700 106 1590 6.7 0.98 9.82
Kun-B 17.23 0.86 33.5 98 2400 98 2300 4.1 1.10 7.81
Kun-3* 19.82 0.99 31.9 92 2920 92 2830 3.2 0.98 6.59
Kun-4 11.66 0.58 49.7 17 1050 117 933 11.1 0.31 2.48
Iturup
ltu-1* 13.36 0.67 34.4 98 3390 98 3290 2.8 0.41 6.37
ltu-2* 9.31 0.47 51.5 103 3230 103 3130 3.3 0.34 2.20
Itu-3 17.53 0.88 32.9 30 1480 30 1450 2.0 0.75 8.62
Itu-4 17.70 0.88 34.1 29 1290 29 1260 2.2 0.41 8.35
[tu-5* 16.16 0.81 34.5 13 2020 13 2010 0.6 0.35 5.18
Itu-6 13.26 0.66 45.1 31 2200 31 2170 1.4 0.30 5.54
Urup
Uru-1 20.08 1.00 11.4 345 596 345 224 60.7 2.96 4.86
Uru-2 22.58 1.13 10.0 302 543 302 241 55.6 2.34 5.29
Paramushir
Par-1* 12.62 0.63 19.1 7.3 3640 8.0 3630 0.2 0.43 4.39
Par-2 20.83 1.04 8.4 20 224 20 204 9.1 2.68 9.74
* — the plot was selected as a representative site for evaluation of a reference inventory of pre-Fukushima '*’Cs.
2 - The inventory of radiocaesium is given for 15 March 2011.
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due to the Fukushima accident. Here, inventory of '*Cs
varied from 13 Bg m2to 31 Bg m2 (mean =26 m2, n =4).
The observed difference between two sides of lturup Island in
intensity of Fukushima fallout correlates with the global model
predictions presented by Christoudias and Lelieveld [40] in
graphical format for dry deposition in Fig. 6 in their paper. The
expected levels of '¥"Cs dry deposition on the Pacific side and
the Okhotsk side were within the limit of 10—-100 Bg m~2 and
1-10 Bg m2, respectively. The estimated wet deposition levels
on the Pacific side and the Okhotsk side were within the range
of 1000-10000 Bg m=2 and 100-1000 Bg m2, respectively,
that was significantly higher compared to the **Cs inventory
values experimentally determined in our study.

The inventory of pre-Fukushima '¥’Cs in the top 20 cm
layer of soil on Iturup varied with a factor of ~2.5: from 1260
Bqg m~2to 3290 Bg m2. The depth profile curves of the “aged”
¥7Cs at plots Itu-3, ltu-4 and Itu-6 (Fig. 2) indicate that
the calculated inventories of this fraction of radiocaesium
(Table 4) could be substantially underestimated at these sites
since the sampling depth of 20 cm does not include the whole
depth of the radionuclide penetration. Hence, we used only
three other plots (marked by asterisks in Table 4) to calculate
the mean value of reference inventory for pre-Fukushima
87Cs on Iturup: 2810 Bg m. This value was above the range
of 1100-2300 Bg m2 expected from global and Chernobyl
fallout on the basis of data reported by lzrael et al. [41] for
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this region of the Russian Far East. A contribution of the
Fukushima source to the '¥’Cs total inventory on lturup was
very small: about 3.5% at maximum (Table 4). It should be
noted that this value was estimated for the whole soil layer of
20 cm depth. In the upper 1 cm layer, a contribution from the
Fukushima source was much larger: up to 74% (Table 3). As
a result, the mean migration depth (see two last columns in
Table 4) of the “new” Fukushima-derived '*’Cs (mean =0.43 g
cm2, median = 0.38 g cm~2) was much smaller than that of the
“aged” ¥"Cs (mean = 6.04 g cm2, median =5.96 g cm=). The
difference was statistically significant (sign test, P < 0.05, n =
6). These circumstances should be considered for modeling
the present distribution and migration of the '*’Cs radionuclide
when the ¥*Cs radionuclide, a marker of Fukushima fallout,
has already practically disintegrated.

Radiocaesium on Kunashir Island, 2012 vs. 2011

Caesium-134 was determined in soil at all four grassland
plots sampled on Kunashir in 2012. The maximum activity
concentration of '¥*Cs was found in the top 0-1 cm layer of
the soils (Table 3; Fig. 3). The radionuclide was not detected
in samples obtained from horizons below the depth of 5 cm.
During the September 2011- September 2012 period, '**Cs
(and Fukushima-derived '®*"Cs) migrated deeper within the
soil profile at three of four plots, which was documented by
comparison of the depth profile curves plotted in Fig. 4 and
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Fig. 3. Vertical distribution of activity concentrations for Fukushima-derived '*’Cs ('*’Cs-F) and pre-accidental '*’Cs ('*’Cs-preF) in soils
sampled at four grassland plots on Kunashir Island in September 2012. The activities are presented for the dates of soil sampling shown in
Table 3
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Fig. 4. Temporal variations of vertical distribution of activity concentrations for Fukushima-derived '*’Cs in soils sampled at four plots
on Kunashir Island in 2011 and 2012. The activities are presented for the dates of soil sampling shown in Table 3 (this paper) and in Table A.2in [16]

by calculation of the 2012/2011 ratio values for the mean
migration depth in Table 5. To construct the 2011 curves and
calculate the mean migration depth in 2011, data from Table
A.2 in [16] were used. At plot Kun-4, vertical distribution of
1%Cs activity concentration did not demonstrate any visible
evolution between 2011 and 2012 (Fig. 4). The mean migration
depth value also did not increase here (Table 5). We associate
this relatively steady state condition with the location of the
plot on a high terrace. The site was inaccessible for cows and
calves while three other meadows were used as pastures for
the cattle. The physical mixing of the top soil layer by hooves of
the animals could be a reason for increasing vertical migration

of the atmospherically deposited radionuclides [30, 42]. This
hypothesis is confirmed by the fact that in 2012 at plot Kun-4
(a wasteland) we were able to find six of ten holes made by
the steel sampler in soil at the plot in 2011. At the other three
plots (pastures), such traces of our previous sampling activity
were not identified.

On average, the current inventory of '*“Cs declined in the
period 2011- 2012 from 83 Bqg m2to 62 Bqm=2,i.e. by 26%
(Table 5). The value corresponds well to the decline by 29%
attributable solely to radioactive decay of '**Cs between the
first (September—October 2011) and second (September
2012) sampling occasions. It may indicate an absence

Table 5

134Cs inventory and the mean migration depth (2) in soils at four grassland plots sampled on Kunashir Island in September
in 2011 [16] and 2012. The inventories of radiocaesium are given on dates of soil sampling

¥%Cs inventory (Bg m?)

34Cs mean migration depth (g cm?, d.w.)

Plot 2011y 2012y Ratio (2012y/2011Yy) 2011y 2012y Ratio (2012y/2011y)
Kun-A 74 63 0.85 0.55 0.99 1.78
Kun-B 83 59 0.71 0.86 1.10 1.28
Kun-3 83 55 0.66 0.54 0.98 1.81
Kun-4 93 70 0.75 0.36 0.31 0.86
Median 83 61 0.73 0.55 0.98 1.53
Mean 83 62 0.74 0.58 0.84 1.43
) 8 6 0.08 0.21 0.36 0.45

Note: The reference decay-dependent ratio value between the first (2011) and second (2012) sampling occasions for '**Csis 0.71.
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Fig. 5. Vertical distribution of activity concentrations for Fukushima-
derived "¥’Cs ('*’Cs-F) and pre-accidental '*’Cs ('*’Cs-preF) in soils
sampled at two plots on Urup Island in August 2012. Additionally
shown are exponential functions (Eq. (2)) fitted to the Fukushima-
derived ¥’Cs experimental points. The activities are presented for the
dates of soil sampling shown in Table 3

of horizontal migration of the fresh radiocaesium in the
studied period. However, the number of sampled plots (4) is
insufficient to derive a robust, statistically based, conclusion.

Vertical distributions of pre-accidental *"Cs differed
markedly from those of Fukushima-derived *’Cs at all plots
sampled on Kunashir in 2012 (Table 3, Fig. 3). At plots Kun-
3 and Kun-4, a maximum activity concentration was found at
depths of about 5 cm and 10 cm, respectively. Plots Kun-A
and Kun-B showed almost homogeneous distribution
of pre-accidental *"Cs in the top 20 cm layer. The latter
grasslands were used for agricultural activity before and
after the accident. Inventory of pre-accidental '*’Cs varied
with a factor of 3: from 930 Bg m=2 at plot Kun-4 to 2830
Bqg m—2at plot Kun-3 (Table 4). The low contamination level
at plot Kun-4 is associated with mechanical removal of
the top soil layer at this part of the sea-facing terrace long
before the Fukushima accident [16]. Based on the known
history of using the four plots surveyed at Kunashir in 2012
and on the shapes of vertical profile curves of the “aged”
87Cs (Fig. 3), we have selected only one plot (Kun-3) as
a representative place for evaluation of a reference level
of the pre-Fukushima contamination by radiocaesium. It is
equal to 2830 Bqm.

A contribution of Fukushima-derived '¥’Cs to total
inventory of '¥Cs in the top 20 cm of soil ranged from 3% to
11% (Table 4). In the top 0-1 soil layer, this index was much
larger, reaching 58% at plot Kun-4.

Radiocaesium on Urup Island, 2012

Activity of '**Cs was quantified in the top 0-5 cm layer of
soil sampled at two sites on the beach ridge on Urup. A small
amount of the radionuclide was found in the 5-10 cm layer at
one of the plots (Table 3). Caesium-137 of the pre-Fukushima
origin was determined in all soil layers on the ridge. The
distribution of activity concentration for pre-Fukushima *’Cs
in soil at both plots showed an exponential decrease [Eq. (2)]
from the surface to the 20 cm depth (Fig. 5).

Both plots had the very similar inventories of Fukushima-
derived '¥"Cs: 345 and 302 (mean = 324) Bq m2. These values
were higher up to a factor of 3 compared to the maximum
values recorded on Kunashir and Iturup.

The inventories of pre-accidental *’Cs at two plots were
also very close to each other: 224 and 241 (mean = 233) Bq
m-2. The levels of contamination by pre-Fukushima '*’Cs on the
Urup beach ridge appeared to be far below the pre-accidental
137Cs inventories experimentally determined in the top 20 cm soil
layer at six plots on the nearest island, Iturup (mean = 2220 Bqg
m-2, range = 1260-3290 Bq m2). An average contribution of the
Fukushima source to the total '*’Cs inventory in the top 20 cm on
Urup was estimated as 58%. In the upper 5 cm layer, Fukushima-
borne ¥"Cs strongly dominated (~80%) the total '*’Cs.

The relatively low activity of global '*’Cs in the top 20 cm
soil layer in the beach ridge on Urup could be associated with
the influence of severe storms and tsunamis in the period
before the Fukushima accident. In the atomic era, the most
devastating tsunami was registered on Urup Island on 20
October 1963. The maximal runup (H_. ) of the wave was
about 15 m [23]. The tsunamis of such power alter coastline
exhibiting a range of erosional and depositional features.
For example, after the 2006 Kuril tsunami (H__ > 15 m),
sand deposits averaged 2.5 cm thick (20 cm maximum)
were found in the Central Kuril Islands on sandy beach-ridge
plains opened to the Pacific [43]. It was estimated [43] that
the erosion process strongly dominated the deposition one;
the amount of tsunami-transported sand preserved on the
coastal plains was typically less than 10% of that eroded.

Activity concentration of total '*’Cs in the beach sand on
Urup was measured at a level of 1 Bq kg~ that is comparable
with the value of activity concentration of pre-Fukushima '*"Cs
in the beach ridge (Table 3). Caesium-134 was not detected
in the sand sample from the beach on Urup. The site of sand
sampling was located at a distance of about 10 m from the
water edge and this plot of the beach could be completely
“cleaned-up” after the Fukushima accident due to such
natural processes as tides, storms and rains.

Radiocaesium on Paramushir Island, 2012

A very low activity concentration of **Cs (0.55 + 0.26 Bq
kg™, two sigma) was detected only in the top 0-1 cm layer of
soil at plot Par-1 located on a marine terrace. Caesium-137
was determined in all layers (Table 3). A maximum activity
concentration of pre-accidental *’Cs was found at a depth
of 5-10 cm. The activity concentration of the radionuclide
decreased with depth approaching DL in the 15-20 cm layer
(Fig. 6). The observed shape of the vertical distribution curve
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Fig. 6. Vertical distribution of activity concentrations for Fukushima-
derived '¥’Cs ('*"Cs-F) and pre-accidental '*’Cs ('*’Cs-preF)
in soils sampled at two plots on Paramushir Island in September
2012. The activities are presented for the dates of soil sampling
shown in Table 3

and the fact that the site was not cultivated allow us to rank
this place in the category of reference (representative) plots.
The inventory of pre-accidental and Fukushima-derived '*’Cs
is calculated as 3630 Bg m=2 and 8.0 Bq m, respectively.
Hence, contribution of the Fukushima source to the total '*’Cs
inventory is amounted as ~0.2%.

It should be noted that the activity of '**Cs in the top 0-1
cm layer is near the detection limit, and we can’t exclude a
presence of some undetectable amount of the radionuclide
at the deeper layers. Based on the radionuclide vertical
distributions obtained for the more contaminated grasslands
on Kunashir and lturup in 2012, the underestimation of the
134Cs deposition might be expected in the range of 10-50%.
In terms of activity, such underestimation is very small and
it does not influence on the conclusion about the negligible
contribution of Fukushima fallout to the total deposit of '¥’Cs
at site Par-1.

On the beach ridge (plot Par-2), '**Cs was determined
only in the top 0-5 cm layer of sail, at a level of 0.23 + 0.11
Bq kg™ (20, or a 95% confidence interval) which was also
close to DL. Pre-Fukushima '¥’Cs peaked at a depth of 5-10
cm (Fig. 6) on the ridge. The activity concentration of '*’Cs
(0.8 Bg kg') in the beach sand on Paramushir corresponded
to the activity concentrations of pre-Fukushima *’Cs (around
1 Bq kg™') estimated for grassy areas on the beach ridges at

plots Par-2, Uru-1 and Uru-2, as well as for the beach sand on
Urup (Table 3). We were not able to detect '**Cs in the sand
sample from the beach on Paramushir.

The caesium-134 inventory on the beach ridge on
Paramushir was evaluated as 20 £ 10 Bq m~ (£2c). Although
this figure is about 2.5 times larger than that at plot Par-1
(8 =4 Bg m), the real difference between the terrace (Par-1)
and the ridge (Par-2) might be absent because the confidence
intervals are interrelated and because the inventory of '**Cs on
the terrace could be somewhat underestimated (see above).

The inventory of pre-Fukushima '¥’Cs (204 Bg m2) on the
beach ridge (altitude = 6 m a.s.l.) was about 18 times less
than that (3630 Bq m=2) on the nearest terrace (altitude = 10
m a.s.l.). Such pronounced difference between two nearby
locations on the seashore indicates that spatial variations of
inventory and vertical distributions of '*’Cs in the soils can be
used as an additional indicator characterizing consequences
of tsunamis and severe storms in the Kuril Islands region.

Overview and discussion of the 2011 and 2012 findings
in Sakhalin Region

In the period May 2011-September 2012, 37 grassland
plots were surveyed on the islands located in Sakhalin Region:
Sakhalin (7 plots), Shikotan (6), Kunashir (14), lturup (6), Urup
(2), Paramushir (2). Of them, four plots on Sakhalin and Kunashir
were inspected two times with an interval of six months and four
plots on Kunashir were visited with an interval of one year.

Estimation of areal deposition densities of Fukushima-
derived radocaesium ('*’Cs and '**Cs) and inventories of pre-
accidental '*’Cs in soil was one of the key tasks of the survey.
Two methods of soil sampling were used. In May 2011, a solid
grass-soil block with an area of 20 x 20 cm and a thickness of
~4 cm was cut with a spade from the wall of a 0.1 m? hole at
each of 12 plots surveyed. This technology allowed evaluating
the areal deposition density of Fukushima-borne radiocaesium
shortly after the accident but the depth of sampling was too
shallow to make estimations of the inventory of pre-accidental
87Cs. Therefore, a 20-cm long dismountable sampler was
used to obtained cores from the top 0-20 cm depth layer
of soil at 29 plots in September-October 2011 and August-
September 2012.

The calculated inventories of ¥*Cs (and Fukushima-
derived '¥’Cs) and pre-accidental "*’Cs for each plot and for
each sampling occasion can be found in Table 4 (this paper)
and in Table 2 in [16]. As far as two plots at Sakhalin and four
plots at Kunashir were sampled repeatedly two or even three
times, an average inventory have been calculated for each
of the plots. These averaged values are used below in the
statistical analysis along with the primary values derived for
other plots.

The areal deposition density of ¥**Cs (and Fukushima-
derived '¥"Cs, as of 15 March 2011) varied from 8 to 345
Bg m= (mean = SD = 83 = 72 Bqg m™2, median = 71 Bq m=2,
n = 37). A summary of the statistics for individual islands is
provided in Table 6, and the geographical distribution of the
mean values is presented in Fig. 1. The lowest deposition
density values, up to 50 Bq m=, were observed on the south
of Sakhalin (median = 20 Bqg m=, n =7), at the western side of
[turup (median =20 Bg m=2, n=4) and on Paramushir (median
=14 Bg m2, n = 2). The maximum deposition was observed
on Urup (median = 324 Bg m=2, n = 2). Shikotan Island, the
southern part of Kunashir Island and the eastern side of lturup

PagmauvionHada rurvieHa  Tom 11 Ne 1, 2018

37



Research articles

Island with a median deposition density of 126 Bq m=2 (n =
6), 88 Bq m? (n = 14) and 101 Bg m=2 (n = 2), respectively,
occupied intermediate positions in the range. There were no
statistically significant differences between Sakhalin and the
western side of Iturup (the Mann-Whitney test, P > 0.05) and
between Sakhalin and Paramushir (the Mann-Whitney test,
P > 0.05) with respect of Fukushima fallout. Hence, these
areas can compose one group (cluster) of the Fukushima-
derived radiocaesium contamination, although a distance
between the sampled islands was 800-1000 km. There was
also no statistically significant difference in the Fukushima
contamination between Kunashir and the eastern side of lturup
(the Mann-Whitney test, P > 0.05) and between Shikotan and
the eastern side of lturup (the Mann-Whitney test, P > 0.05).
At the same time, the contamination level was significantly
higher on Shikotan compared to Kunashir (the Mann-Whitney
test, P < 0.01). The results of statistical analysis and the
data from Fig.1 indicate that Fukushima fallout was the most
intensive in the south-eastern areas of the Sakhalin oblast. In
general, such spatial pattern of the contamination due to the
Fukushima-derived radionuclides is qualitatively consistent to
simulation results reported by other authors [40]. The spatial
variations in intensity of Fukushima fallout can be associated
with the trajectory of radioactive plume passage and the
intensity of precipitation at the moment of the plume passage.

The range of the areal deposition density of Fukushima-
borne radiocaesium determined in our study in Sakhalin
Region (8-345 Bg m2) is comparable with the ranges reported
by other authors for certain locations of the Russian Far East
(11-300 Bg m) [13] and the island of Hawaii, USA (30-630
Bg m) [14]. The maximal values of Fukushima fallout that were
registered in these areas of the world are lower by several orders
of magnitude compared to the fallout intensity on Honshu
Island in Japan after the accident [6]. In addition, the maximum
inventories of Fukushima-borne '*’Cs determined beyond the
territory of Japan are negligible compared to the value of 37000
Bg m adopted in the current Russian legislation [the Federal
law N2 1244-1 (dated May, 15 1991) “On the social protection
of the citizens who have been exposed to radiation as a result
of the accident at the Chernobyl nuclear power plant”] as a
lower limit to attribute a settlement to zones of radioactive
contamination due to the Chernobyl accident [44].

The total inventory of '*’Cs in the top 20 cm layer of soil
for the 29 plots sampled in Sakhalin Region (see Table 4 in
this paper and Table 2 in [16]) ranged from 83 to 3640 Bg m2

(mean = SD = 1870+ 1000 Bq m2, median= 1860 Bqgm=,n=
29). The data are given as of 15 March 2011.

The inventory of pre-accidental '*"Cs in the top 20 cm
layer of soil varied from 53 to 3630 Bq m~2 (mean + SD = 1790
+ 1020 Bg m2, median = 1840 Bq m=2, n = 29). The variations
can be attributed to: 1) differences between amounts of global
fallout on individual islands, 2) a mechanical disturbance of
the soil due to the agricultural and other human activities at
some sites, and 3) lateral removal and vertical burial of the
deposited radioactivity at certain locations at coastal areas
due to such devastating natural phenomena as tsunamis
and storms. Additionally, the 20 cm depth of soil sampling
was not sufficient to evaluate the whole inventory of the
global+Chernobyl radiocaesium at many sites [see e.g., Fig.
2 (plots Itu-3, Itu-4 and Itu-6) and Fig. 3 (plots Kun-A and
Kun-B)]. Hence, 13 representative plots have been selected
for evaluation of a reference inventory of pre-Fukushima
87Cs. These plots comply with the following conditions: 1) the
disturbance of the soil surface due to the known human activity
and devastating natural events should be excluded (based
on the visual inspection of a site and interviewing the local
citizens), and 2) the shape of the radionuclide vertical profile
should demonstrate a maximum of activity concentration
in the top-most layer or in a close-to-surface layer with the
subsequent decline to DL in the 15-20 cm soil layer.

The raw data on the representative plots can be found
in Table 4 (this paper) and in Table 2 in [16]. The summary
statistics for individual islands are presented in Table 7. The
values of a reference inventory of pre-accidental '*’Cs in
the top 20 cm layer of soil varied from 1780 to 3630 Bg m2
(mean + SD = 2600 = 620 Bg m2?, median = 2810 Bqg m2, n
= 183). The maximum value of the '*’Cs reference inventory
was determined on Paramushir Island while the minimum one
on Sakhalin Island. Statistical analysis shows a significant
difference (the Mann-Whitney test, P < 0.01) in the ""Cs
reference inventory between Sakhalin (mean = SD = 1930 £
250 Bgm=2, median = 1820 Bg m?, n =4) and the Kuril Islands
(mean = SD = 2900 + 470 Bg m=2, median = 2960 Bg m2, n
=9). The observed variability of the '*’Cs reference inventory
in the study area (Table 7) demonstrates positive relationship
with spatial fluctuations of annual precipitation (Table 2). A
positive correlation between the amounts of precipitation
and inventories of fallout radionuclides in soils was reported
by other authors for the Russian Far East [13], the Russian
Extreme North [45], Australia [46], Canada [47], Iceland [48],
Norway [49], Sweden [50] and Taiwan [38].

Table 6
Inventory of Fukushima-derived '**Cs in soils on Sakhalin and Kuril Islands as of 15 March 2011.
The estimates are based on results of this survey (2012) and the 2011 survey [16]
Inventory of '**Cs (Bq m?)*
Parameter
Sakhalin Kunashir Shikotan Iturup Urup Paramushir
n 7 14 6 6 2 2
Minimum 8 53 97 13 302 8
Maximum 44 155 143 103 345 20
Median 20 88 126 31 324 14
Mean 22 87 124 51 324 14
SD 12 27 018 39 - -

*— the inventory values for Fukushima-derived '**Cs are equal to those for Fukushima-derived '*’Cs as of 15 March 2011.
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Table 7
Reference inventory of pre-Fukushima '*’Cs in soils
on Sakhalin and Kuril Islands as of 15 March 2011.
The calculation results are based on data for representative
plots selected for evaluation of a reference deposit
of pre-Fukushima '3’Cs in 2012 (see Table 4 in this paper) and
in2011 (see Table 2in [16])

Pre-Fukushima ®*"Cs inventory (Bg m2)

Parameter
Sakhalin  Kunashir Shikotan Iturup Paramushir

n 4 2 3 3 1
Minimum 1780 2220 2810 2170 3630
Maximum 2300 2960 3060 3290 3630
Median 1820 2590 2860 3130 3630
Mean 1930 2590 2910 2860 3630

SD 250 - 130 610 -

A contribution of Fukushima-borne '¥Cs into the total '*’Cs
inventory in the top 20 cm of soil varied from 0.2% to 61%
(mean +SD =9.5 * 15.9%, median = 3.7%, n=29). The largest
input (33-61%) of the accidental source has been calculated
for those sites where background contamination by *’Cs was
anomalously low (range 53-293 Bg m=) due to mechanical
removal of the topsoil by a human (plots Sak-1 and Shi-2, Table
2in [16]) or due to a possible natural distortion of beach ridges
by tsunamis and storms (plots Uru-1 and Uru-2, Table 4).
Hence, the Fukushima accident added only about 3% on the
average (83 Bqm) and ~13% at the maximum (345 Bq m~) to
the mean reference pre-accidental inventory of ¥’Cs (2600 Bq
m~) in the grassland soils in the Sakhalin region.

It is worth noting that the vertical distributions of pre-
accidental and Fukushima-derived '¥’Cs differ markedly
from each other. Caesium-134 from the Fukushima NPP was
found in the top 0-5 cm layer of soil at all plots, excluding one
site on Urup (Table 3; Table A.2 in [16]); the maximal activity
concentrations were determined in the upper layer of cores at
all sites. On the contrary, pre-accidental '*’Cs was detected
throughout the whole soil profile within the sampled depth
for the great majority of plots and the vertical distribution of
its activity concentration demonstrated a range of shapes:
exponential, homogeneous, and irregular with a clear peak at
some depth belowthe surface (Figs. 2, 3,5and6; Fig.4in[16]).
The principal differences between the vertical distributions of
pre-accidental and Fukushima-derived '*’Cs in the soil profile
yield an increased contribution of the Fukushima source to
the "¥"Cs total deposition in the top layers of soil compared
to that in the entire 20 cm profile. For example, a contribution
of the Fukushima NPP to inventory of '*’Cs in the top 0-1 cm
layer of soil ranged from 2% to 93% (mean = SD = 35 + 27%,
median = 24%, n = 26). These calculations indicate the need
for a cautious approach to assessment of the '*’Cs vertical
distribution and migration in soils of the Sakhalin region in the
future, when '**Cs will practically disintegrate.

Conclusions

Caesium-134, a marker of Fukushima fallout, was
determined in soil samples obtained at 37 grassland locations
on Sakhalin, Shikotan, Kunashir, lturup, Urup and Paramushir
Islands in 2011-2012. Inventory of '**Cs in the soil varied
between the sites from 8 to 345 Bq m=2 (as of 15 March 2011).
The most contaminated sites were located on the southern

Kuril Islands. Such spatial pattern of Fukushima fallout in
Sakhalin Region is qualitatively consistent to simulation
results reported by other authors.

The Fukushima accident added relatively small quantity
of ¥Cs to the reference pre-accidental inventory of *"Cs
(2600 Bg m2) in grassland soils in Sakhalin Region: about
3% (~80 Bg m~) on the average and 15% (~350 Bg m2) at
the maximum. The additional radioactive contamination of the
grassland soils due to the Fukushima accident is absolutely
safe from a radiological point of view.

The recently deposited Fukushima-derived radiocaesium
was detected only in the top 5 cm layer of soil at all sites,
excluding one, where a small proportion of the '**Cs inventory
was found at a depth of 5-10 cm. The “aged”, pre-accidental
87Cs was detected throughout the whole soil profile within the
0-20 cm depth at the great majority of sites.

The principle difference between the vertical distributions
of Fukushima-derived and pre-accidental '¥’Cs in the soil
indicates the need for a cautious approach to assessment and
modeling of the long-term environmental behavior of *’Cs in
soils of the Sakhalin region presently, when '**Cs has already
practically disintegrated.
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dykycumckume BbinageHus B CaxanuHckoi o6nactu Poccun.
Cooo6weHue 1:'¥’Cs n '3*Cs B nyroBbix no4YBax

B.M. Pam3aes, A.H. bapkosckuii, A.B. lpomos, C.A. isaHoB, M.B. Kapyka

Cankr-IlerepOyprckuii  HaydHO-MCCJIEIOBAaTeIbCKMI  WHCTUTYT palMallMOHHOM TUTMEeHbl MMEHM Mpodeccopa
I1.B. PamzaeBa, ®@enepanbHas ciyx0a Mo Haa3opy B cdepe 3alluThl MpaB MOTpeOUTEIel U 6JAromoaydus YeaoBeKa,
Cankr-Ilerep6ypr, Poccust

Paduonyrkauowr yesuii-134 u uesuii-137, evibpowennsie ¢ ammocgepy 6 pezyrsmame Dykycumckoil
asapuu, pacnpocmparunucs no ecemy Cegepromy noayuiapuro. /s OueHKU pucKos, ces3aHHbIX ¢ 8o30elicmeuem
Dyxycumckux evinadenuti, Ha poccutickom Janvhem Bocmoke Obi10 nposedeno KomnaekcHoe paduayuoHHo-
eueuerueckoe obcaedosanue. OOHOU U3 yeaell 3020 NPoeKma 6A510Ch OnpedeneHue NAONMHOCHU 3a2PS3HEHUS
nouswvt 3’Cs u %*Cs na ocmpose Caxanun u Kypunvciux ocmposax, komopoie 6xoosam 6 cocmae Caxanunckoil
obnacmu, 00Ho20 u3 cybsexmog Poccuiickoii Dedepayuu. B 2011 . o6pasiypbt nouewl Obiau 0moOpansl Ha ayeax
ocmpoeog Caxanun, Kynawup u Illlukomarn, u pezyasmamot uccaedosanus 2011 2. Gbiau onyoauKo8amsl patee.
B nacmosiwem uccaedosanuu codepyucanue 3’Cs u **Cs 6110 onpedeseno 6 o6pazuax noueoi, omoOPaHHbIX
6 2012e. naocmposax Kynawup, Umypyn, Ypyn u Ilapamywup. Coeracro Hawum uccie0o8anusm, nposedeHHviM
6 2011-2012 2e., 6b110 noayuerHo, 4mo NAOMHOCHb NOBEPXHOCHO20 3a2ps3HeHuUs nouesl 'Cs uz Dykycumcrkux
evinadenuil Ha 37 ueaunnvix 1y206oix yuacmiax ¢ Caxanunckoil ooaacmu eapvuposanacs om 8 bi/m? 0o 345 bx/
M? (no cocmosinuro na 15 mapma 2011 2.). Ha smy damy axmusrnocmu ¥’Cs u *Cs ¢ Dykycumckux 6bInadeHusx
Obiau  oounaxoevl. Hauboavwas naomuocme Dykycumckux evinadenuil Oviaa obHapyxycena Ha FHOxcHbix
Kypunockux ocmposax. B 2011 u 2012 ee. paduouesuii Dykycumckoeo npoucxoncoenus Obii 6bis61eH MoAbKo
6 BepXHEM S-CaHMUMEMPOBOM CA10e NOUBbL HA 8CeX YHACMKAX, 34 UCKAIoHeHUeM 00H020, 2de ~ 20% om obueeo
sanaca "¥*Cs 6110 Haiidero Ha enyourne 5— 10 cm. B nepuod ¢ cenmsbps 2011 e. no cenmsbps 2012 . 3anac Cs
6 nouge CHU3UACS NpUOAU3UMenbHO Ha 26 % Ha yembipex yHacmrax, GlOPaHHbIX 015 00A20CPOUHbIX HAOAHOOCHUI.
Ymenvuwenue zanaca **Cs coomeememeosano crhuxceruro (na 29%) axmuenocmu **Cs uz-3a paduoakmuerozo
pacnada. Beauvuna 3anaca dogyxycumcroeo V'Cs 6 eepxrem 20-canmumempogom caoe nouevl Koaebanacs om
53 br/m? do 3630 br/m’. B cpednem peghepenmuuiit 3anac dogyxycumcroeo ’Cs dasn 13 npedcmasumenvioix
yuacmroe cocmasun 2600 bBx/m?. Caedosamenvho, ykycumckas asapus 000a6UAa OMHOCUMEAbHO HeO0AbUIOe
Koauuecmeo akmusrnocmu ’Cs 6 nyeoewix nousax Caxaaunckoti obnacmu: okoao 3% (~80 Bx/m?) 6 cpednem u
15% (~350 br/m?) 6 maxcumyme. Taxoe donosnumensvHoe paduoakmugHoe 3azpszHerue abcoatomHo 6e30nacHo
€ PAOUAUUOHHO-CULUCHUMECKOU MOYKU 3PeHUS.

Kmouessie cinoBa: @yxycuma, Caxarunckas oonacme, Kypunsckue ocmposa, nouea, ayea, **Cs, ’Cs,
NAOMHOCMb 3A2PA3HEHU.

Pam3aeB Banepwuii lNaBnosuy
CaHkT-lMeTepbyprckuii Hay4HO-UCCNef0BaTENLCKNA MHCTUTYT PaMaLMOHHON rMrmeHsl nMeHy npodeccopa N.B. Pam3aesa.
Appec pna nepenucku: 197101, Poccus, CaHkT-Metepbypr, yn. Mupa, 4. 8; E-mail: V.Ramzaev@mail.ru
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Mpo6nembl pucK-KOMMYyHMKaLMKM NO BONpOcamM paguaLoHHOM
6e3onacHocTu: aHanu3 martepuanos B cetn ViHtepHer
nocne paguauvMoHHON aBapun Ha JNEKTPOCTaNbCKOM 3aBoje
TAXKENOoro MaluHOCTPOEHUS

A.M. bu6aun, P.P. Axmatnunos, K.B. Bapdosomeena, JI.B. Penun

Cankr-IleTepOyprckuii HayYHO-MCCIEIOBATEIbCKUI MHCTUTYT pagualliOHHOM TUTHEHBI UMEHHU ITpodeccopa
I1.B. Pam3aeBa, ®enepanbHas ciyx0a 1o Haa3opy B cepe 3aluThl IIpaB NOTpeOUTe el 1 OJIaronoaydnst
yenoBeka, CaHnkr-IlerepOypr, Poccus

IIpednonoxcumenvro 6 nepsvix yucaax anpeas 2013 e. na meppumopuu Inekmpocmanbcko2o 3a600a
MANCeN020 MAUWUHOCIPOCHUS NPOU30WAA NAABKA MEeMANn0aomMa 6e3 ocyuecmeaneHus 6xo0H020 paouayu-
OHHO20 KOHMPOAS. B nepennagky nonan HeycmanoeneHHblil UCOYHUK UOHUSUPYIOWE20 U3AYHeHUs, co0ep-
acasuuti usomon V’Cs ¢ HeuzgecmHnom Koauvecmee. B pesyismame naagku npouzouino sazpssHerue mep-
pumopuu 3a600a U npuiezarouell Kk Hemy meppumopuu 2. Jnekmpocmans. AkmyansHocme uccae0o8anus
00yC108/1€HA 8bICOKOT 00UeCMBEEHHOI 3HAYUMOCIbIO SMOLL A8apUU, NOOMEEPICOCHUEM KOMOPOU A8151eMmCs
boabloe KOAUHeCm8o Mamepuanog, onyoauKo8aHHsIx Kak @ ¢edeparvHuix, mak u @ pecuoHanrbHblx cped-
cmeax maccosoll unghopmayuu. Beeeo 3a nepuod ¢ 12.04.2013 e. no 12.05.2013 e. 6bin0 6viaeaero 129 ma-
mepuanos. Kpome moeo, cymmapHoe Koauecmeo npocmMompos 8U0eomamepuanos, NOCEAUEHHbIX OaHHOU
asapuu, Ha caiime youtube npegviuiaem vucieHHOCMb HaceseHus 2. Inekmpocmans. Lleav uccaedosanus
cocmosna 6 aHanuse npaKmuK KpUUCHOU PUCK -KOMMYHUKAYUU, NPUMEHABUIUXCS PAZAUYHBIMU OPUUUANb-
HOLMU AUYAMU U CReYUANUCIAMU 6 C8A3U C PAOUAUUOHHO asapueli Ha meppumopuu Jnekmpocmanbekoeo 3a60-
da msaxcenoeo mauunocmpoerus 6 2013 e. B xode uccaedosarusi npoeoouacst anaaus nyoauKayuil 8 cpedcmeax
Maccoeoll uHgopmayuu, coooujeHuti Ha 0YUUUANbHBIX calimax 6e00MCcme, Opeanu3ayull U 0peaHos éaacmi,
NPUHUMABUIUX YHACMUE 8 ABAPULIHOM Peaupo8anuU, 8U0eoMamepuaios Ha caiime youtube, coobueruil Ha
unmeprem-gopymax. /s yuema, anasuza u xpavenus nyOAUKauuil NPUMeHsAACh pa3pabomannas cne-
yuasucmamu UHQGOpMayuoHHo-aHarumuyeckoeo yenmpa Pocnompebuadsopa no paduayuonnoii 6e3onac-
HOCMU HACeAeHUs A8MOMAMU3UPOBAHHAA UHHOPMAUUOHHAA cucmema no anaiusy nyéauxauuii. Anaius
UHGoOpMayUoHHOI pabomul ¢ HaceaeHuem, nPo8oOUMOIl OPeAHAMU 8AACIU U NPEOCMABUMENIMU PA3NUHHbIX
6edomcme npu aukeudayuu nocaeocmeull paduayuoHHol agapuu Ha meppumopuu I1eKkmpocmanbcKoeo
3a600a MANCEN020 MAUIUHOCMPOCHUS, BbIABUL HECOOMBEMCMEUE DEANbHbIX NPAKMUK PUCK -KOMMYHUKAUUU
no gaxmy paduayuoHHol agapuu 8 e. Inekmpocmant Co8PEMEHHbIM HAYYHBIM PEKOMEeHOAUUAM NO KoM~
MYHUKauuu paduayuonro2o pucka. bouiu ycmanoenenvl omoensvhbie cayuau npedocmasneHus 0peaHamu
ouyuanbHoOU eaacmu epaicoanam HedoCMoBepHOU U 83AUMOUCKAIOUAIOWell UHPOPMAUUL, YMO 8bI36440
docmamouno He2amueHy peaKyuio co cmopoHsl noav3ogameneii cemu Humepnem. Pe3yromamol: 6vi516-
JeHa Hedocmamo4Has peakyus Ha pacnpocmpansaemoie 6 cemu Humeprem unghopmayuortvie mamepuansl,
nocesujeHHble paduayUoHHOL asapuu, co CMopoHsl OPUUUANLHBIX 0pearos eracmu. MHgopmayus om érac-
meli, HanpPagAeHHAas HA YCNOKOeHUe 00UeCm@eHHOCMU, 8 C853U ¢ KPUMU1eCKUM 0CHPUSMUEM C8e0eHUll,
NOAYHAeMbIX OM 0P2AHO8 8AACMU, He 80CNPUHUMANACH CEPbE3HO 3HAHUMENbHOU Yacmbio HaceaeHus. bvuio
NOKA3aHO, YMO 05 CHUNCEHUS He2AMUBHBIX NOCACOCMBUL Hed(heKmUHoU UHGOPMAYUOHHOL padombl ¢
HaceneHuem HeodXo0umbl pazpabomka memoouueckoeo obecneuenus no KPU3UCHOL PUCK -KOMMYHUKAUUU U
8HedpeHue e20 8 nogcedHesHyr npakmuky Pocnompebnadzopa nymem o0yueHus u nogvluueHUs Kearugu-
Kayuu auy, 0eaeueHHbIX 8 uHgopmayuonnyro pabomy co CMH, obuwecmeentnvimu 0b6seduneHusIMy U Ha-
cenenuem.

KimoueBsie cioBa: paduayuonnas asapus, Daekmpocmans, a8apuiiHoe peasupoganue, KOMMYHUKAYUs
pucka, CMH, kpuzuchas KOMMYHUKayus.

Bu6nuH Aptém Muxaiinoeuy
CaHkT-lMeTepbyprckuii Hay4HO-UCCNeA0BaATENbCKNA MHCTUTYT PafMaLLMOHHON rrmeHsl uMeHn npodeccopa I.B. Pam3aesa.
Appec pna nepenucku: 197101, Poccus, CaHkT-Metepbypr, yn. Mupa, 4. 8; E-mail: a.biblin@niirg.ru
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BeepgeHue

MpaBo rpaxaaH Poccum Ha GRaronpusTHYD OKpyXato-
LLYIO cpeny, Ha AOCTOBEPHYI0 MHPOPMALMIO O €€ COCTOSIHUN
N HA y4aCcTMe B PELUEeHMM BOMPOCOB OXPaHbl OKPYXAIOLLEN
cpenpl 3akpernieHo B Pas3nnyHblX 3aKOHOOATENbHbIX aKTax
Poccuiickoin ®epepaupn — ctatbe 42 KoHctutyuumn P®, cra-
The 11 ®epepanbHoro 3akoHa ot 10.01.2002 r. N2 7-d3 «06
oXpaHe oKpyxalolel cpelbl», ctatbe 8 PegepanbHOro 3a-
koHa o1 30.03.1999 r. N2 52-P3 «O caHUTapHO-3NMAEMNOSIO-
rmyeckomM GnarononyymMmn HaceneHus», NyHkTax 2 u 4 crarbu
8 ®depepanbHoro 3akoHa ot 27.07.2006 N2 149-D3 «0O6 uH-
dopmaLmn, NHGOPMALIMOHHBIX TEXHONOMMAX U O 3aLLMTe WH-
dopmauun», ctatbe 6 PegepanbHoro 3akoHa ot 21.12.1994 .
N2 68-D3 «O 3awyTe HaCeneHns u TeppPUTOPUIA OT YPE3BbI-
YanHbIX CUTyaLMIA NPUPOLHOIO N TEXHOrEHHOI 0 Xapakrepa».

HeobxoaumMocTb MHGOPMAaLMOHHOMO B3anMOAENCTBUS
Mexay rpaxgaHamMuy 1 opraHamu BAacTy UMEET He TONbKO 3a-
KOHOQaTesbHble, HO U BNOJIHE O4EBUOHBIE XXU3HEHHbIE NPUYN-
Hbl. PaspaboTka METO0B Takoro B3aMMOAENCTBUS LU Ucchne-
noBaHve 3pPEeKTMBHOCTN NpeanaraeMbix METOAOB SIBNSETCS
npeaMeToM pacCMOTPEHNS Takoi NprknaaHon obnacTtu 3Ha-
HUI, KaK «KKOMMYHUMKauUms puckar. lepBoHavanbHbIe Hay4YHbIe
npencTaBneHns, OTHOCsLMECS K 006nacTy KOMMYHMKaLMn
pucka, OnmucbIBann PUCK-KOMMYHUKALUMIO Kak OOHOHanpas-
JIEHHbIV NPOLLECC N, COOTBETCTBEHHO, OMNPEAeNnsnv MeToabl
MHPOPMAUMOHHON pPaboTbl C HACENEeHUEM, OCHOBBLIBASICb
Ha nopo6Holt Mopenu nepepaydn MHbopmauun. OCHOBHOW
yrnop Npuv Takom NOAX0Ae AeNnancs Ha NPefoCTaBeHNE 3KC-
NEePTHbIX OLEHOK M Pa3bACHEHWIN CIIOXHbBIX Hay4YHbIX MOHATUI
cneunanncTamm HaceneHuio B MakCmManbHO AOCTYMHOM AN
Hero Buae. C rogamm npouecc KOMMYHUKALMKN PUCKA TPAHC-
dopmumpoBancss B nomobue MapKeTUHrOBOW CTpaTeruu.
KOMMyHMKaTOp nbiTancd BHYWUTL («MPOAaTb») HACENEHUIO
«0PUUMANbHYIO» NO3ULMI0 3aVHTEPECOBAHHbIX BU3HEC-KPY-
rOB 1 OPraHoB BNacCTu, T.e. NPeACTaBUTb MHOPMALMIO, He-
006X0OMMYIO A1l MPUHATUS HACENIEHNEM «MPaBUNbHbIX» pe-
WeHuiA, B Hanbonee npuBnekaTeNibHOM BUAE, HE3ABUCUMO
OT peasibHOro MOJIOXEHUS1 Aen, NOAYEPKUBAS MO3UTUBHLIE
MOMEHTbI 1 MaCKUpysi HeratueHble [1-6].

B HacTosiLLee Bpems Npouecc pUCK-KOMMYHUKaLUN B M-
POBOW NPaKTVKE OPUEHTUPYETCS NPEXAE BCEro Ha MHTepechHl
KOHKPETHOro YenoBeka 1 NoApa3ymMeBaeT akTUBHOE y4acTme
HaceneHns B NPoLLecce KOMMYHUKALMK C LLefbio MOCTPOEHNS
MOCTa MeXAy HaCENEeHNEM U VHbIMW MPUYACTHLIMW CTOPOHA-
mu [7, 8].

MccnepoBaHna nocnefHuMx NeT nokasanu H13kyto adodex-
TMBHOCTb M OFPaHUYEHHYI0 MPUMEHMMOCTb KJTAaCCUYECKOro
noaxoga K KOMMYHMKAUMM pUCKa BO MHOXECTBE peasib-
HbIX CUTyauuni, TpebyloLMX B3aUMOOENCTBUS HACENEHNS U
Bnactn. CoBpemMeHHble npencTaBneHns 06 addekTUBHON
PUCK-KOMMYHMKALIMM OMMUCBIBAIOT €€ Kak [ABYHarnpPaBiAEeHHbIN
WHTEePaKTUBHbIA MPOLECC M UCXOOAT M3 npaBa HacefeHus
Ha y4yacTue B MPUHATUN MHDOPMUPOBAHHBIX PELUEHWNA, OT-
HOCSILLIMXCS K YCNIOBUSIM UX npoxueaHua [9, 10]. 3T1oT npo-
L,ecC MMeeT 0CTaTO4HO WNpokne macwtabbl. B yacTHocTy,
3TUYeCKMe BONPOChl 060CHOBAHUS CUCTEMbI PAANALMOHHON
3aLUMThl HAXOAATCH Ha MOBECTKE AHSA MEeXAYHapOOHOM KO-
MUCCUK NO paamonornyeckon 3awmTte (Task group 94) [11].

Mpn BO3HUKHOBEHUM UM YrPO3e BO3HUKHOBEHUS Pafm-
AUMOHHOW aBapun HeobXoaMM B 0COObLIN BUA MHDOPMALLM-
OHHOW paboTbl C HACeNeHeM — KpU3UCHas N aBapuitHas

KOMMYHUKALMSA pagvaLMoHHOro pucka. KpmsmcHasa puck-
KOMMYHMKaumMs Heobxoauma B crlyyae paavalMoHHOro co-
ObITUS, CBA3AHHOIO C BbLIGPOCOM (MK Yrpo3oili Bbibpoca)
paanoakTMBHOCTM B OKPYXKAIOLLYIO cpefy, pUckoM obsnyde-
HWUSI HACEeNeHMs UM NepcoHasa CBEPX YCTaHOBMIEHHbIX HOP-
MaTMBOB, a Takxe npyv MHPOPMAUMOHHOM «BOpOCE» Hepo-
CTOBEPHOWN MHDOPMaLMKM 0 SKOObI NPOM30LLIeALIEM COOLITUN.
Pesynbtatamn HeCBOEBPEMEHHON MM HenpodeccnoHasb-
HOWM PUCK-KOMMYHMKALLMM NPU pagnaumoHHOi aBapum MoryT
cTaTb b0 npsimoii yuiepb 340POBLIO B pesynbraTte pagna-
LIMOHHOIO NopaxeHusl, M0 KOCBEHHbIN yLiepb BcneacTeme
NMaHuKK, a BNOCNEeACTBUM TaKXKE CHUKEHME [OBEPUS K opra-
HaMm BRacTU M agMUHUCTPALMSIM, OTBETCTBEHHbIM 3a Befe-
HVE XO3SNCTBEHHOW OEATENIbHOCTM C UCMNOJSIb30BAHNEM UC-
TOYHMKOB MOHU3MPYIOLLLETO N3NY4EHNS.

KoMMyHMKaums pagnaumMoHHOro pucka umeet 6osblioe
3Ha4YeHNe B YCNOBUAX PaOMaLMOHHBbIX aBapuin U MHUMOEH-
TOB, @ Takke B C/lyyae PacnpoCTPaHEHUs HeJOCTOBEPHOM
MHdOpMaLLMK 0 Takux NpouncLlecTsmax. Mo MHEHMIO aBTOPOB
paboT [12-14], npoBeaeHHast A0MKHbIM 06pa3oM KOMMYHU-
Kaums pyucka B KPU3MCHbLIX YCIOBUSX MO3BONSIET COXPAHUTb
bun3nyeckoe, NCUXMYECKOE U MCUXONOrMY4eckoe 340POBbE
HaceneHus.

Pa3BnTre aTOMHOM 3HEPreTuKn, akTUBHOE MPUMEHEHNE
VNOHU3MPYIOLLErO U3NY4EHNs B MPOMBILLIEHHOCTU Y MEOULIVIHE,
MCMbITaHNS SAEPHOM0 OPYXUS PSAOM CTPaH MOIyT MPUBECTU U
NPUBOAAT K BOSHUKHOBEHMIO CUTYaUMIA, COMPSKEHHbIX C Tpe-
BOraMu Ntofieli 3a CBOe 340POBbeE. B TO e Bpemst TExHU4eckoe
pa3BuTME OOLLECTBA NPUBENO K U3MEHEHNIO KOMMYHUKALIMOH-
HOW LLenoykun: UCTodHUK nHdopmaumm — CMU — HaceneHue.
C akTnBHbIM BHegpeHuem VIHTepHeTa B XW3Hb HaceneHus
MHdopMaLmMa pPacnpoCTpaHSeTCss MNPakTMYeckn MOMEH-
TanbHO. Mexay cobbiTeM 1 nHdopmaumein o cobbiTun, no-
ABMBLLEACS B COLMANbHBIX CETSX, MHOIAA NPOXOAAT MUHYThI.
Jltoboi yenoBek ¢ AOCTYNoM B IHTepHET ABNsSIeTCS 0HOBpe-
MEHHO ¥ UCTOYHMKOM nHdopmaumm, 1 CMU (B 06bI4HOM 3Ha-
YEeHMM 3TOro CnoBa).

3anepuwopgc 2012 no 2016 . B MHDOPMALIMOHHOM CUCTEME
yyeTa pagmaLMOoHHbIX aBapuii U MHUMAEHTOB MHHOPMALNOH-
HO-aHanMTM4eckoro LeHTpa PocnoTpebHazasopa no pagua-
LIMOHHOW 6e30MacHOCTM HaceneHns, GyHKLMOHUPYIOLLErO Ha
6ase HayyHO-uccnenoBaTenbckoro MHCTUTYTa pPagnaLoH-
HoW rurmensl M. M.B. Pam3aesa (HWUWPT) [15], 3apernctpu-
posaH 991 cnyyain pagnaLmMoOHHbIX aBapuii U MHUMAEHTOB Ha
Tepputopun Poccuitickoin Pepepaumn. lMpeobnagaioliee
OO0NbLUMHCTBO TaknUx aBapuin N MHUMAEHTOB OTHOCATCS K pa-
ONAUMOHHBIM MHUMAEHTaM, He MPUBEALIMM K 3arpsi3HEHMIO
OKpYXaloLllein cpefbl U CBEPXHOPMATUBHOMY OOy4YEeHUIO
HaceneHus n nepcoHana [16]. OgHako HeKOTopble aBapun B
Poccuiickoin depepaumm nnm Ha TeppuUTopumM conpenenbHbIxX
rocy[apcCTB BbI3bIBAIOT [OCTATOYHO LUMPOKMIA OOLLLECTBEH-
HbI PE30HAHC, T.K. PUCKM MOBBILLEHHOIO 061y4YeHNs Hacene-
HUS B HUX abCOJIIOTHO peanbHbl. B kayecTse nprmMepa B Ha-
CTOsILLEN CTaTbe pacCMaTpMBAETCS pagmaLMoHHas aBapus,
nponsowenwas Ha dAekTpoCTaNbCkOM 3aBOAE TSXENOro
MalumHocTpoerus (OAO «33TM») B 2013 1. [17, 18]. B pabo-
Te NPOBOAMUTCS aHaNN3 NPUMEHSIBLUMXCS B CBSA3M C 3TOW aBa-
puer MeToaoB MHGOPMALIMOHHOM PaboTbl C HACENEHNEM Ha
npeamMeT COOTBETCTBUSA AENCTBUIM PA3NINYHbIX OPraHOB BNac-
TN COBPEMEHHbBIM Hay4HbIM NpeacTaBneHnsIM 06 abdekTnB-
HOWM KPU3UCHOM KOMMYHMKALMK pyUcka.

44

Vol. 11 Ne 1, 2018 RabpiaTION HYGIENE



Hay‘lele cCTaTbun

Llenb nccnenoBaHns — OLEHUTb NPUMEHEHNE NPAKTUK
KPU3NCHOW PUCK-KOMMYHMKaUMKU npu peann3auum oodu-
unanbHbIMM NULAMU U CNeunanucTaMm MeponpusaTuii no
NVKBMAaUMN pagmaumoHHon asapum (PA) Ha Tepputopumn
OnNeKTPOCTanbCKOro 3aBoa TSXENOro MalMHOCTPOEHNUS B
2013 r.

3apgauu nccneposaHus

[na noctuxeHns noctaBneHHoW Lenu 6uinm chopmynm-
poBaHbI CneayoLme 3agaqu:

1. N3yunTb HAKOMMIEHHBI OTEYECTBEHHbIV 1 3apyOeXHbIi
OMbIT MO NPUMEHEHNIO COBPEMEHHBIX NMPAKTUK 1 PEKOMEHa-
unin B 0651aCTN KPUSMCHOM KOMMYHUKALIMU PaaviauyMoOHHOrO
pucka.

2. MNpoaHanuauposaTb MaTepuasnbl, NPEACTaBEHHbIE B
ceT VIHTEPHET, 1 KOMMEHTapUKX NOb30BaTeNEN K HUM, ONs
BbISIBNIEHMS HAMbOIee BaXHbIX AJ1 HACENEHUs: BOMPOCOB, OT-
HocALWMXCA K n3ydaemon PA, Ha npeameT COOTBETCTBUS Hay4-
HbIM PeKoMeHaaLmMsM B 0651aCTU PUCK-KOMMYHUKaLMK, OTHO-
CALMMCS K MHOPMaLMK O COCTOAHUM OKPYXatOLLLEN CPEAbI.

3. ChopmynnpoBaTb OCHOBHbIE NPOOGIEMbI B OpraHvaa-
UM MHOOPMALMOHHOW PaboTbl C HACeNeHVeM, BbISIBIIEH-
Hble B peaynbTate aHanm3a, U1 060CHOBaTb HEOOXOAMMOCTb
pa3paboTkn 1 BHeapeHus B NpakTuky PocnotpebHaasopa u
OpraHoB rocygapCTBEHHOW BACTU METOANYECKNX PEKOMEH-
OaLmnin No KPU3MCHOM KOMMYHUKALLMN PaaMaLmMOHHOM0 prucka.

Marepuanbi 1 meTogbl

AHanM3 NPYMEHSBLUMXCS METOLO0B MHGOPMALMOHHOM pa-
60Tbl C HAaCesNIeHNeM OCYLLECTBASCS NyTEM UCCHef0BaHUS
ny6nvkaumii B CMW, BbickasblBaHWIA NpeacTaBUTENE pasnny-
HbIX OPraHoOB BNACTW 1 CNEeUManncToB U peakumm CO CTOPOHbI
roCyAapCTBEHHbIX M MyHUUMMAbHBIX OPraHOB 1 YHPEXAEHWIA,
NPVHUMABLUMX y4acTue B pearpoBaHMM Ha 3Ty aBapuio, Ha
npegMeT COOTBETCTBUS STUX BbICKA3bIBAHWUIA U OENCTBUA CO-
BPEMEHHBIM Hay4YHbIM PEKOMEHALMSM B 061aCTN KPUSUCHOW
KOMMYHMKaLMM pagnaumoHHOro pucka.

[ns nccnepoBaHus BblIn MCMONb30BaHbI MHPOPMaLMOHHbIE
mMaTepuasbl B peepanbHbixX U pernoHanbHeix CMU, ony6nvko-
BaHHble B nepuop ¢ 12.04.2013 r. no 13.05.2013 ., oToGpaHHbIe
MO MOMCKOBOMY 3anpocy «ONeKTpOCTasTb PaamaLImMs», a Takxke Co-
00LLIEHS, OMYBNMKOBAHHbIE Ha OPULIMANBHBIX CaiATax OpraHoB
rocygapCTBEHHOW BNacTi, BEOOMCTB WU OpraHn3aumi, NpuHu-
MaBLLMX y4acTue B pearmpoBaHum Ha cobbiTe Ha OAQ «B3TM»,
3a nepvog ¢ 12.04.2013 r. no 15.11.2017 r. ins yyeTa, aHanmn3a
N XpaHeHUs NyonMKaunii NpUMeHsacb ABTOMATU3VMPOBAHHASA
cvctema aHanmaa nybnvkaupmii (ACAIM), paspaboTaHHas B pas-
BUTWME dyHKUMOHaNa AenCTBylOWENn ABTOMATU3NPOBAHHON
CUCTEMbl KOHTPONS paamaumoHHoro Boagencteus (ACKPB
PocnoTtpebHansopa) cneupanmctamy MHPOPMaLMOHHO-aHan-
TMUYECKOro LeHTpa PocnoTpebHaasopa no paauaumioHHon 6e3-
0MnacHOCTU HaceneHns [17].

Kpatkasa xpoHonorus cobbituii

MpennonoxmtensHo B nepBbix yncnax anpens 2013 r.
000 «TexnpomMcHab nnoc», apeHaoBaBLIee NPON3BOACTBEH-
HbI y4acToK LBeTHOro nutbs (MYLJT) y OAO «33TM», npons-
BEJIO NN1aBKy METANN00Ma, HE OCYLLECTBMB BXOLAHOM pajuva-
LMOHHBIN KOHTPONb. B nepennasky nonan HeyCTaHOBEHHbIN
NCTOYHMK NOHU3MPYIOLLLErO N3JyYeHUsl, COAEePXaBLUMA N30-
Ton '¥’Cs B HEM3BECTHOM KonnyecTBe. B pesynstaTe nnaeku
NPOM30LLIIO 3arps3HEHE TEPPUTOPUN 3aBOAA U Npueraio-

LEN K HEMY TeppuTopun r. dnektTpocTanb. 12 anpena 2013
pykoBoacteo OAO «33TM» oduumanbHO N3BECTUIO aaMu-
HUCTpaLMio . dnekTpocTans 1 YnpasneHne MYC Poccum no
MockoBCKOI 06nacTv O BbISIBAEHWM MOBBILLEHHOO YPOBHS
MOLLHOCTM A03bl FAMMa-U3y4eHNs Ha TEPPUTOPUN 3aBOAA.
B 970T e AeHb MHbOPMALMS O NOBbLILLEHUN PaANALMOHHOIO
$oHa Ha TeppuTOpUKM 3aBOAA NOCTynunia B TeppuTopuanb-
Hbllh oTAen YnpasneHus PocnotpebHan3opa no MockoBcKom
obnactn. C 12 anpensa npu yd4actum cneumnanuctos OBY3
«LleHTp rurneHsl n anupgemuonorun» PocnoTpebHansopa
no MockoBckoli obnactui, aBapuiiHblx 6purag @ryr HMO
«PAOOH», NBPAS PAH 1 HUWUPI um. N.B. Pam3aeBa Obinn
NpoOBeAEeHbl MEPOMPUATUAS MO YTOYHEHWUIO PaLMALMOHHON
06CTaHOBKM 1 BbIpabOTKe pekoMeHAaunin N0 MUHUMN3aLMK
NnocneacTBUA paamaumMoHHoO aBapumn. C 3TOro e MOMeHTa
Hayanu OCYLLECTBASATLCA MEPONPUATUSA MO NNKBUAALMN MO-
cnencteuid asapum npu ydactum cun MYC Poccun n mect-
HbIX OPraHOB BNACTW C MPUBJIEYEHNEM CMELMANN3NPOBAHHbBIX
opraHuzauuii. MpubnuautenbHas nnowanb 3arps3HeHus
Tepputopun . AnekTpocTtanb, ncknoydas Tepputopuio OAO
«93TM», cocTtaBuna 0,25 km?. B 30He pagnoakTUBHOro 3a-
rPA3HEHUS OKA3aINCh XWUJble I0MA U 00bEKTbI COLMANbHOM
MHPPACTPYKTYPbI, B TOM YMCIle AETCKUI caf, pa3BfiekaTeb-
HbI LLEHTP 1 rapaxHO-CTPOUTENbHbIN koonepaTtus [18, 19].

CoumanbHas 3HAYMMOCTb asapum

Mo obLwecTBEHHOMY pe30HaHCy 3Ta aBapusi cTana of-
HUM N3 CaMblX 3aMETHbIX PAAMALMOHHBIX MPOUCLLECTBU Ha
Tepputopumn Poccuiickon depepaummn 3a nocnegHne roabl,
4TO CBSI3aHO ¢ MecToM aBapuun (MockoBckas 061acTb) — BTO-
PbIM MO YUCIEHHOCTU HacCeNleHns permoHom Poccuinckom
depepaunmn, HaxoaaLWEMCS B HEMOCPEACTBEHHOWN 61M30CTU
oT Mockabl.

CBUOETENbCTBOM OOLLECTBEHHON 3HAYMMOCTU OTOM
aBapun sBnsieTcs 0OonbllOe KOAMYECTBO MaTepuasos,
ony6MKOBaHHbIX kak B dpefepasbHbX, Tak U B PErnoHab-
HbIX CPEeLCTBaxX MaccoBor nHdopmaLmun. Beero 3a nepuop ¢
12.04.2013 . no 12.05.2013 r. 6bin0 onybnmkoBaHo 129 ma-
Tepvanos. Pacnpenenexve nybnnkaumii no LHSM npeacras-
JIEHO Ha pUCYHKe 1.
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Puc. 1. PacnpegeneHue konnyecTsa nyoinkaLmii, NOCBSILLLEHHbIX
PA Ha OAQ «33TM» B nepuog c 12.04.2013 . no 11.05.2013 .
[Fig 1. Distribution of the number of publications devoted to
the radiation accident at JSC «<EZTM?» in the period from 12.04.2013
t0 11.05.2013]

MepBble maTepuanbl, NOcBsWEeHHble aBapum Ha OAO
«93TM», crtanu nosBnateca Bedepom 12.04.2013 r
Haunbonbliee konuyectso martepuanoB (58) mpuwinocb Ha
cneayoLwmi oeHb Nocne BbiBleHMs asapun. B ganbHenwem
KONNYeCTBO Ny6nukaumii 3aBMCeNo oT HannyYns MHGopmaum-
OHHOrO NoBOAA (3asBNEHNS YUHOBHMKA).

PagmauvionHada rurvieHa  Tom 11 Ne 1, 2018
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Ha caite youtube HaingeHo 19 Buoeoponnkos 06 aBapum
Ha OAO «33TM» ¢ KonmyecTsoM npocmoTpoB 6onee 1000.
CymMMmapHOe KOIM4YeCcTBO MPOCMOTPOB 3TUX BUAeoMaTepuma-
nos npesbiwaet 216 000. Cpeam BMaeomMaTepmanoB BCTpe-
4aKTCH POSIMKN HENTPAIbHOrO, MO3UTUBHOIO M HEFATUBHOIO
copepxaHus. MpeacTaBneHHble BuaeomMatepuansl COaep-
Xart oTyeTbl 06 UccnenoBaHMM paavaunmoHHol 06CcTaHOBKN
B FOPOLCKOM OKpyre 9nekTpocTaslb rpaxAaHCKMMU akTu-
BUCTaMW. HacTb 3TUX MaTepuanoB HOCUT anapMMUCTCKUI
XapakTep U MOXET MOBbICUTb YPOBEHb PAANOTPEBOXHOCTH
HaCeNeHNs 1 CHU3UTb YPOBEHb JOBEPUS HACENEHMS K OT-
BETCTBEHHbIM 3a IMKBMAALMIO MOCNEACTBMIA aBapum opra-
HU3aLMaM — HaNpPUMepP, BUAEOPOSINK, MOCBALLEHHbIN «Frops-
4MM YacTMLaM MeKoamMcnepcHoro uesus». Mudpopmaumns o
BUIEOPOINKAX C HAMOOMbLUMM YACIIOM NMPOCMOTPOB Npes-
cTaBnieHa B Tabnuue 1.

Bonblwon OTKAMK aBapus Halwina Ha MECTHbIX WHTep-
HeT-dbopymax: «OnekTpocTanbCkuii ropoackon dopym»
N «dopyM ONEKTPOCTaNIbCKMX MaMoyek» (HblHe — «dOopyMm
ONeKTPOCTaNbCKMX POOANTENEN»).

Peakuus odmumanbHbIix nuy

Cpenmn nybnukaumini 8 CMU 0cobbiii MHTEPEC BbI3bIBAKOT
nyénukaumMm ¢ BbiCKa3blBaHUAMW odbuUManbHbIX nud. 114
nyénukaumii cooepxart CCblIKM Ha BbiCKasblBaHWS NpeacTa-
BUTENEN OPraHoB BNACTV UM CNELMaNNCTOB OpraHn3auuii,
Y4aCTBYIOLUMX B IMKBUAALMN NMOCAEACTBUIA aBapun, Un Lm-
TaTbl U3 9TUX BbICKA3bIBaHWA. PacnpeaeneHne opraHM3aunia
no KONNYeCTBY YNOMUHaHWUA B Matepranax CMW npencTas-
JIEHO Ha PUCYHKe 2.

KommeHnTapum MHC, agMUHUCTpaumm ropoficKoro okpyra
AnexTpocTans 1 PocnotpebHaasopa ynoMuHaloTCs B Mate-
pranax CMW Ha npoTsixeHun BCEro uccnesyemoro nepuoaa
BpeMeHu. Cpeaun opraHv3auunii, 4bi KOMMeHTapum nybnm-
KYIOTCSl B OCHOBHOM B MepBble AHW nocne asapuu, — MBA n
PocaTtom. KommeHnTapumn ®rymn HMNO «PALOH», UBPAS PAH
n HAWPI nosiBnsitoTCs No akTy Havyana y4actus aTnx opra-
HM3aLMIN B NPOTMBOABAPUIAHBIX MEPOMNPUSTUSIX.

Bbiaepxkm 13 oduumanbHbix COOBLLEHWNI, pa3MeLLEHHbIX
Ha caliTax BeJOMCTB, OpraH1u3aumii 1 opraHoB BRacTu, Npwu-
HVMMaBLLWX y4acTue B aBapuinHOM pearnpoBaHnn, NpeacTaB-
JieHbl B Tabnuue 2.

AHann3 BbICKadblBaHWI 0DULMaNbHbIX UL, BB (GaKThbI
npenocTaBNeHNs HACENEHNIO HEAOCTOBEPHON MHGOPMaLMK
0 npousollealleln asapumn. Tak, B COOBLLEHUAX oduLlmanb-
HbIX UL, PeYb NOET O «ABYX (GOHOBbLIX MCTOYHMKAX», «<HE3HA-
YUTENBHOM MNPEBbILEHNN GOHA Ha NPEanpPUATUN», «OTCYT-
CTBUM 3arpsi3HEHNST B XWUNbIX KBapTanax» u 1.n. Kpome toro,
odvumansHble NMua M CneumanucTbl BbiCKasbiBanu B3au-
MOMCKOHAIOLWLME MHEHUSI O HEOOXOAMMOCTU MNPOBEAEHUS
nesaktmeaumun. Hanpumep, cneunanuctamm MBPAS PAH n
npeacTaBmUTENSIMN MECTHOWN BNAaCTWN BbICKA3aHO MHEHWNE, YTO
peanusaumm Mep No pagnaLMOHHON 3alLmTe TEPPUTOPUM HE
noTpebyeTcs, Toraa kak Ha NpakTuke 3a TeppuTopuel 3aBo-
0a Obinn Npon3BeneHbl Ae3aKTMBALMOHHBIE MEPONPUATHS.

Peakuusa HaceneHns U 06LecTBEHHbIX aKTUBNCTOB
B cetn WintepHer

Ons oueHkn MHPOPMALMOHHOIO Nons B CeTU MHTEpHET
Obinn BbIGpaHbl ABa Hanbosiee akTUBHbIX MECTHbIX MHTEPHET-
pecypca: forum.electrostal.com, Ha koTopoM 06cyxaaloTcs
NMOBCELHEBHbIE BOMPOCHI XM3HU ropoja AnekTpocTanb, U
elmama.ru — nopTan 3aneKkTpoCTanbCKNX PoauTeENen, rpynmnebl
HaceneHusi Co 3Ha4YUTENbHLIM YPOBHEM HACTOPOXEHHOCTU K
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Rosatom

MuC Topoackan  PocnotpeGraasop
EMERCOMof gy auun
Russia

Rospotrebnadzor «PATIOH» MIA of Russia Insitute of
FSUE RADON Radfiation

tion Hygiene

Puc. 2. PacnpeneneHvie opraHnsaumii no Konn4ecTBy ynoMUHaHN
B Mmatepuanax CMU
[Fig 2. Distribution of organizations by the number of references
in the media]

Tabnmua 1
Bupeoponuku Ha caiite youtube, nocesweHHble PA Ha OAO «33TM» ¢ HanbonbLIMM YUCIOM NPOCMOTPOB
[Table 1
Videos on youtube website devoted to the radiation accident at JSC «<EZTM» with the highest number of hits]
HasBaHune Bnaeo [Jata pasmeLLeHus Konmiectso
Ne - . NnPOCMOTPOB
[Video title] [Uplode date] [Number of Views]
1 OJIEKTPOCTAJ1b: namepexune pagnaumoHHoro ¢doHa nocne asapum Ha 93TM 17.04.2013 74020
" [ELEKTROSTAL: measurement of the radiation background after the accident at EZTM] T
Pagunauys B ropoae 3nektpocTasb Beiopoc 33TM
2 [Radiation in the city of Elektrostal. Fallouts of EZTM] 21.04.2013 58855
3. Bei6poc B AnektpocTtanu! (12.04.2013) [Explosion at the factory] 12.04.2013 13333
MNMPABJA o pagnaumm B 9nekTpoctanm
4. [TRUTH about radiation in Elektrostal] 17.04.2013 12147
5 Ouar paanoakTUBHOM aBapum B I. DNeKTpocTasb 97.08.2013 6664

[The center of a radioactive accident in the town of Elektrostal]
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pagnaumoHHOMy dakTopy, 06EeCMNOKOEHHbIX 3arpsi3HEHNEM
MECT BO3MOXHOr0 NpebbiBaHus AETEN.

Ha elmama.ru Tema ¢opyma, NoCBSLLEHHAs aBapuun, CO-
nepxunt 396 KOMMEHTapMeB NOJSIb30BaTENEN.

Ha forum.electrostal.com ocHoBHas Tema, NOCBSALLEeHHas
aBapum, cogepxnt 4692 kKoMMeHTapus.

Mo xapakTepy BbiCKa3dblBaHWI KOMMEHTapUN Nob30Ba-
Tenen VIHTepHeTa MOXHO pasfenvTb Ha ycnokameatowime,
anapMnCcTCKMe M capkacTU4ecko-toMopucTmyeckne. Huxe
NPUBEAEHbI XapakTepHble BbiCKadbiBaHus (opdorpadus un
MYHKTyaLMsi OTPeAakTMPOBaHbl):

AnapmucTtckue:

— «[No TopbkoBke B cTopoHy Ctanu npoexana napa M4YC-
oBckux ®opa TpaH3UTOB, HA OOHOM YTO-TO MPO MOOWb-
HbIl WTab no MO 6bin0 HanncaHo. BoncTuHy, koraa B odu-
UManbHbIX MCTOYHMKAX TFOBOPST «BCE HOPMAsbHO», CTOUT
npu3agymaTtbCsi».

— «[la NOHSATHO, 4TO NpaBAbl He y3HaeM.... CTpallHoBaTo,
BOOOLLE-TO... MO0 OKHa KBAPTMPbI CMOTPAT HA MPOXOAHYIO U
HMKAKOro «kKMnomMeTpa» A0 Hac 3eCk 1 B MOMUHE HET... TOJIbKO
cOoenatb-To 4TOo ¢ 3TMM? OBakympoBaTbcsa? Hackonbko? U
Kypa?»

— «[loyemy nx He aBakympyloT? MNovyemMy 3aBog, NPOAOIXa-
eT paboTaTtb?! YpoBeHb BHE HOpMbI xe!»

YcnokanBaiowpe:

— «X0Tb Obl MONHTEPECOBANICL B UHETE, 4YTO Takoe pa-
onauus. Jaxe ecnu nexuT 6onBaHKa C MOBbILEHHbIM YPOB-
HEM N3y4eHUs, a Tbl B KUJIOMETPE OT Hee, 1 4To? ToTanbHasa
6e3rpaMoTHOCTb, OTCIOZA W MaHMka OT C/IoBa «pagmaums».
MpocToi rpaHnT ToXe GOHUT, OAHAKO B METPO BCE €3AT>.

— «Pesiome ot HexypHon yactm YMB/L, — Ha Maw3saBog,
NPUBE3NN Xenesku, nNpesbliluaoLme GoH B HECKONbKO Paa...
HE CMEPTEJ/IbHO! FOCMNOJA - CTTOKOWCTBWE!!! Tocnogam
XYPHaNIMCTaM — yaaun v He Hag0 pasayBaTh <13 MyXU ClIOHax»!»

Tabamua 2

Bbicka3biBaHUS NpeAcTaBUTENE Pa3/IMyHbIX Be4O0MCTE U OpraHu3sauuii B nepeblie AHU Nocie paguauMoHHoi asapumn Ha OAO
«93TM»

[Table 2

[Statements by representatives of various departments and organizations during the first days
after the radiation accident at JSC «<EZTM»]

Konnyectso
CO0bLLEHNI
[Numer of
messeges]

OpraHusaums
[agency]

TekcT coobLieHns
[Message text]

[Jara co-
06LEeHNs
[Date of the
message]

Mo cocTosiHmio Ha 12.30 06¢cTaHOBKA B I. DNeKTPOCTasb B CBA3U C MOBbILLEHHBIM YPOBHEM pa-
avauum nop, KoHTponem. Ha tepputopum 3aBoga paboTatoT crnieumanvcTsl. [IpoBoasTcs no-
BTOPHbIE 3aMepbl YPOBHEN paamaunoHHOro ¢doHa. Yrpo3bl pacnpocTpaHeHust HeT. CuTtyaums

YrpO3bl XM3HU 1 300POBbLIO HACENIEHWS HE NPEACTaBSeT.

13.04.2013

[As of 12.30, the situation in Elektrostal in connection with the increased level of radiation is
under control. Experts work on the territory of the plant. Repeated measurements of radiation

'y MyC
Poccum no
MockoBckoi
obnactu
[EMERCOM
of Russia
for Moscow
region]

background levels are being carried out. There is no threat of proliferation. There is no threat
to the life and health of the population.]

12.04.2013 . B ADMUHUCTPALMIO TOPOACKOro okpyra OnekTpoctanb noctynuna mHdop-

3 MaLusi, YTO Ha y4yacTKe LIBETHOrO NUTbs MPEANPUSTUS, apeHayowero nometleHne y OAO

«93TM», BbIN0 BLIBIEHO HE3HAYMTENBHOE NPEeBbleHe GOHOBbIX 3HA4YEHWIA. 3arpa3HeHne

06HapyXeHo Mpu OTrpy3ke roTOBOWM MPOAyKUMK. ... [lo BaAvKaiLwmxX Xuibix 4OMOB 6onee

1 kM. PagnaumoHHbli GOH B 30HE XMOWN 3aCTPONKN B HoOpMme. CuTyaumst yrpo3bl XU3HU 1
3[10POBbIO HACENIEHUS HE NMPELCTaBNSET.

13.04.2013

[On 12.04.2013, the Administration of the city district of Elektrostal received the information

that a slight excess of background values had been detected on the non-ferrous casting

site of the enterprise renting the premises from JSC "EZTM". Pollution was detected during

shipment of finished products. ... The nearest residential buildings are more than 1 km away.

The radiation background in the residential area is normal. There is no threat to the life and
health of the population.]

B 18.30 (mck) 12.04.2013 1. BT. dnekTpocTanb MockoBckoii o6nactu no agpecy: yi. KpacHas,
4. 19 Ha TeppuTOpUM 3aBOAA «THKETOr0 MALLMHOCTPOEHUS» 0OHAPYXEHO 2 UCTOYHMKA MOHW-
3upytoLLero nsnyyerusi. Cneumanuctamm «PocnoTtpebHansopa» NpoBeeHbl 3aMepbl YPOBHS

pagvaumn. XXepTs, NOCTPaAaBLIMX U YrPO3bl HACENEHUIO HET.

12.04.2013

[At 18.30 (Moscow time) on 12.04.2013 in the city of Elektrostal, Moscow Region at the
address: Krasnaya str., 19 on the territory of the plant <Heavy Engineering» found two sources
of ionizing radiation. Specialists of «Rospotrebnadzor» conducted measurements of the

MYC Poccumn
[EMERCOM 4
of Russia]

radiation level. There are no victims and threats to the population.]

Mo coctosiHnio Ha 20.00 (mck.) 13.04.2013 r. pagmaumoHHbln GoH B . InekTpocTasb

MockoBckoit 06nactn B Hopme. Yrpo3bl HaceneHuio HeT. [Ba GOHOBbIX UCTOYHMKA MOHU3M-
PYIOLLErO M3y4YEHUS BbIBE3EHbI HA MOJIMIOH MO NnepepaboTke U XpaHEeHWIO paanaLMOoHHbIX

maTtepuanos ans yrunmsaumm. Nposoaatcsa paboThi Mo Ae3akTusaumm.

13.04.2013

[As of 20.00 (Moscow time) on 13.04.2013 the radiation background in the city of Elektrostal,

Moscow Region, is normal. There are no threats to the population. Two background sources

of ionizing radiation were taken to the landfill for processing and storing radiation materials for
disposal. Works on decontamination are being carried out.]
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OkoH4aHue Tabnanibi 2

KonuyectBo [Hata co-

OpraHuzaums  coobLeHunin TekcT coobLeHns obueHns
[agency] [Numer of [Message text] [Date of the

messeges] message]

Mo coctosHmio Ha 09.30 (mck.) 15.04.2013 r. paguauMoHHbIn GOH B . InekTpocTanb
MockoBckoin 061aCTV B HOPME. Yrpo3bl HACENEHUIO HET. B TeueHre CyTok: BbiBE3eHbl 7 6011-
BaHOK (BCero BbIBe3eHO: BCe 14 60/1BaHOK, B TOM YMCie ABa POHOBLIX MICTOYHUKA MOHN3UPY-
IOLLEr0 U3NYy4EHNs1) Ha NOJIMIOH NO NepepaboTke 1 XPaHEHMIO PaMALIMOHHBIX MaTepuanoB
ons ytunmsaumu. NMpoBoaatcs padoTsl N0 Ae3aKTUBALUN.
[As of 09.30 (Moscow time) on 15.04.2013. the radiation background in the city of Elektrostal,
Moscow Region, is normal. There are no threats to the population. During the day: 7 discs (all
taken out: all 14 discs including two background sources of ionizing radiation) were taken to the
landfill for processing and storing radiation materials for disposal. Works on decontamination
are being carried out.]

MYC Poccumn
[EMERCOM 4
of Russia]

15.04.2013

PesynbTaThl NpoBeAEHHbIX A03UMETPUYECKUX MBMEPEHUI Jan OCHOBaHUS YTBEPXAATb, YTO
oXuaaemas B CBSI3M C paanauMOHHbIM MHUMAEHTOM AOMNONHUTENbHAA A03a 006y4eHns Ha-
CeneHust ropoja 1 nepcoHana 3asoa He npesbicuT 1/10 cpenHet 06ay4aemMocT OT nNpu-
poaHoro GoHa, N03TOMY peanusauum Mep No PaANALIMOHHON 3aLuMTe TEPPUTOPUN HE NOTPE-
6yetcs. MoarotoBnexHble B UIBPAS PAH akcnepTHbIe 3ak/loYeHUs U pekomMeHaaummn obiam
HanpaseHbl B aAMUHUCTPaLLMI0O MOCKOBCKOM 061aCcTu, MAPUIO I. DNEKTPOCTab, TEPPUTOPHU-
anbHble ynpasnexHms MYC 1 PocnoTpebHansopa no Mockosckoi o6nactu, HLYKC MYC PO.
1 [The results of the dose rate measurements made it possible to state that the additional
dose of radiation for the city's population and the plant personnel expected in connection
with the radiation incident will not exceed 1/10 of the average dose from the natural
background, therefore, no radiation protection measures will be required. Expert opinions and
recommendations prepared at IBRAE RAS were sent to the Moscow Region Administration,
the Electrostal City Administration, the territorial directorates of the Ministry for Emergency
Situations and Rospotrebnadzor for the Moscow Region, Crisis Management Centre of the
Ministry of Emergency Situations of the Russian Federation.]

NBPAS PAH
[IBRAE RAS]

13 anpens c.r. B 3gaHum uexa OAO «3nekTpocTanbCKuii 3aBo, TAXEN0ro MallMHOCTPOEHUS»
(ropop, AnekTpocTasnb) paboTHUKAMWN NPeanpUaTUsS Oblv 0OHaPYXeHbl y4acTKnU paamoak-
TUBHOMO 3arpsi3HEHUS.

B pesynbraTte 06cnenoBaHns Tepputopumn 3aBoaa pabotHuku Oryr «PALOH» yctaHoBum
MPEBLILLEHVE MOLLHOCTU [03bl raMMa-u3ny4eHnss MeTaisIM4eckrx OTIMBOK B KOJNMYECTBE
15 wryk. 3arps3HeHre Npom3oLwno B pesynbrate HapyLLIEHUS TEXHONOMMI NepenniaBkn Me-
TanoIoMa U3 HepXxaBetoLLel CTanu.

B HacTosillee Bpemsi MPOBOAMTCS AeTaNbHOe paavaLMoHHOe 06cnefoBaHne 34aHus Lexa
1 NpuneraioLen Tepputopmmn, repMeTn3aums 3aaHus, Hadatbl paboThl MO Ae3aKTUBaLMK
TeppuUTopun.

Ha npotsixeHnn Hepenn ®OIYM «PALOH» nponomxano BefieHue paboT no Ae3akTvMBauum

Tepputopmmn OAO «33TM». Cutyaumnsi nom, KOHTPOSEM, MOHUTOPUHI ByaeT NPoAosIKEH, Ha 93.04.2013

npeanpusaTumn 6yaeT NpoaomKeHa nokanbHas paboTta no Ae3akTMeauum TeppuTopun. T
[April 13 this year, in the building of the workshop of JSC «EZTM» (the city of Elektrostal), the
employees of the enterprise discovered radioactive contamination sites.
As a result of the plant’s territory survey, the employees of the Federal State Unitary Enterprise
drynHMNo «RADON?»> established an excess of the dose rate of gamma radiation in the 15 pieces of metal
«PAIOH» castings. Contamination was caused by a violation of the technology of remelting scrap from
[FSUE stainless steel.

RADON]
At present, a detailed radiation survey of the building of the workshop and adjacent territory,

sealing of the building, and works on decontamination of the territory have been started.

During the week, FSUE RADON continued the work on decontamination of the territory
of JSC «EZTM». The situation is under control, monitoring will continue, the local work on
decontamination of the territory will be continued at the enterprise.]

dryn «PALOH» npuHan akTMBHOE yyacTve B paboTax Nno jokannsauum u yoaneHuio pagmo-
aKTUBHbIX 3arpsi3HeHnii Ha Tepputopmmn OAO «OnekTpoCTanbCKMin 3aBOS, TSXENOro MaLLNHO-
CTpOeHUs». BbinonHeHHble paboTbl MO3BOAUAN UCKITIOHYUTL PACNPOCTPaHEHNE 3arpsi3HeHUi
3a TeppUTOpUIO 3aBoa.
OueHka pagnauyoHHoin 06CTaHOBKM 3a npeaenaMv NpeanpusTus NpoBoaniack opraHamu
PocnoTtpebHaasopa. 20.05.2013
[FSUE RADON took an active part in the work on localization and removal of radioactive
contaminants on the territory of JSC "Electrostal Heavy Machinery Works". The performed
works allowed to exclude the spread of contamination over the territory of the plant.
Assessment of the radiation situation outside the enterprise was carried out by the bodies of
Rospotrebnadzor.]
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Hay‘lele cCTaTbun

- «[exypHbii aucnetyep MYC no MockoBckoit obnacTu
5 MUHYT Ha3ag coobwmna, 4to Ha 9-00 yac. PagnaumoHHbIN
$oH Ha yn. KpacHas (ueHTpanbHasa npoxogHas 93TM) B npe-
nenax HopMbl, GOH HE NPEBBILLEH>.

AHanna KoOMMeHTapreB Nonb3oBaTene nokasall, 4To 3Ha-
YyuTeNbHAs YaCTb NOJSIb30BATENEN HE A0BEPSN ODULMANBHON
nHdpopmaumm o PA, a noBedeH4Yeckme peakumm NpoaeMOoH-
CTpUpoBanu nosHoe 6e3pasnuyve K aBapum Co CTOPOHbI Ha-
ceneHns. ObpallaeT Ha cebs1 BHUMaHWe TOT (akT, YTo cpeam
«yCMoKarBaLLNX» KOMMEHTAPVEB BCTPEYAETCH MHOXECTBO
CCbIJIOK Ha He4OCTOBEPHYIO ObMLMAIbHYIO MHDOPMaUMIO.

WccneposaHne Hay4HbIX pekomeHAaUMiA no
KPM3WCHO KOMMYHUKaLuu pucka

Knaccuyeckue npuHLMnbl pUuck-koMmyHukaumm [1-6, 20,
21] ocTaloTCs akTyanbHbIMU 1 B HACTOSLLEE BPEMS:

— N0AM VMEIOT MPaBo Ha y4acTUE B MPUHATUN PELLEeHUN,
KaCaloLLMXCS X XU3HU;

— pas3nunyHbIe LEenn, ayagutopumn 1 kaHasnbl KOMMYHUKaLUN
TPEBYIOT Pa3NnyHbIX CTPATErNin KOMMYHUKALMKN PUCKA;

— Heob6XoOMMO MNPUCHYLIMBATLCA K ayauTopun, eé
3anpocaw;

— YeCTHOCTb M OTKPbITOCTb ABASIOTCH GYHOAMEHTOM OJ151
NOCTPOEHNS [OBEPUTENBbHBLIX OTHOLLEHWI C HACENIEHNEM;

— HEeCOrNacoBaHHOCTb B MPeAoCTaBNSEMON HACeNeHUNio
MHbOPMaUUN MeXZy Pas3NvMyHbIMM OpraHamMu BAacTu npu-
BOAUT K CHVXXEHWIO LOBEPUS BNACTU CO CTOPOHbI HACENEHWS;

- B3anmopgericteme co CMU 1 0BLLLECTBEHHOCTbIO [0MX-
HO OCYLLLECTBASATLCS Ha NIaHOBOM NOCTOSHHOW OCHOBE;

— CneumanmncTbl A0MKHbI TOBOPUTbL C HAcesNeHNneM npo-
CTO, ICHO, Npuberas K cpaBHeHUsM 1 nsberas npodeccmo-
HaIbHOr O XaproHa.

Pesynbtatbl  cOUMONOrMYeckUx WCCNefoBaHUm  Mo-
cnegHux net [22-26], NpOBEAEHHbIX B Pa3NNYHbIX CTpaHax
(Poccus, EBpocotod, AnoHus), no3sonnam copmMynmpoBatb
pekoMeHaaumMm 1 oblime NPUHLMNGL KOMMYHUKaUUM pucka
B YC/OBUSX Ype3Bbl4alHbIX CUTyauUWMn (KPU3UCHOM pPUCK-
KOMMYyHwukauum) [23]:

+ 3anor addEKTUBHOCTU PUCK-KOMMYHUKALMIA B MEepuos,
aBapun — Co34aHne PerynspHblX KaHanoB CBS3M (B TOM YnCe
co CMW) n 3aBoeBaHve noBepus B 6e3aBapuiiHblii Nnepuog.
OTU CBSA3M OOKHbI ObIThb XXMBLIMU U @KTUBHBLIMU.

+ [NpuBnevyeHne MakCMManbHOro KOAn4ecTsa nioaen n me-
TOLOB KOMMYHMKALUMW K OTKPLITOMY AMAnory ¢ npeaocTasie-
HMEM BO3MOXHOCTM NOMy4EHMSI OTBETOB HA BOMPOCHI — KJTOY
K AOBEPUIO CO CTOPOHbI HACENEHMS.

+ Peakums co cTopoHbl Bnactu Ha 3anpockl CMW gomxHa
ObITb MOMEHTAbHOW, BNACTW OOMKHbI ObITb FOTOBBI K Onepa-
TUBHOMY NMPELOCTaBNEHNIO MHdOopMaLumu. [pu 3ToOM npeno-
cTaBnsiemas nHdopmaLms He AOMKHA AOMYCKaTb BO3SMOXHO-
CTV Pa3NNYHOM TPAKTOBKM.

+ HeoGxoovMmo noppepxuBaTth OOLLECTBEHHbIE WUHULMATU-
Bbl B 0011aCTV MOHUTOPUHIa pagnalroHHO 0BCTaHOBKN U
pa3nnyHble GOpPMbl BONOHTEPCTBA, eCNn A0OPOBOSbLLI AEK-
CTBYIOT B MHTEpecax xuTenein. JoOpoBosbLbl U aKTUBUCTI
MOTYT CNYXXWTb XOPOLUMMW NOCPeSHUKaMn npu obLLeHNn C
HaceneHnem.

+ NHdpopmaums o pagmaumMoHHOM 0BCTaHOBKE, PaBHO Kak
n niobas conyTcTrylowas nHdopmMaums B obnact pagva-
LMOHHOW 6e30MacHOCTN, AOJKHA OblTb OTKPBLITOW U AOCTYM-
HOIN BCeM, BCerga v Beszie 1 pacnpoCTPaHaTbCs abCONOTHO
cBOOOAHO.

+ Heobxoamma nopaepxka pecypcoB, obecnevmBatoLLmX
BO3MOXHOCTb ABYCTOPOHHEN CBSA3WN C HAaceneHnem, npeao-
CTaBfIEHMS 3aMHTEPECOBAHHbLIM NiMLaM MHdOpMauum O Co-
ObITUN: TenedoHHble ropsyMe NUHUK, CoUManbHble CeTu,
CanTbl C BO3MOXHOCTbIO 3a4aTb BONPOC, 3/IEKTPOHHAs noyTa.
+ Heobxoammo uncnonb3oBaTb BCE BO3MOXHbIE cpen-
CTBa KOMMYHMKAUUW C HaCeNeHneMm, BKIOYas CMC-
MHdOpMMpPOBaHME, NHOOPMMPOBAHME B COLMATIbHBIX CETSX,
06LLIECTBEHHBIN CX04, NMOKBAPTUPHBIA 006Xx04, NeKuun 1 T.A4.
Heobxoaumo yaenstb ocoboe BHMMaHme Hambosee 4yBCTBU-
TeSlbHbIM COLMaNbHbIM FpynnamM HaceneHust — 6epemMeHHbIM
XEHLLMHAM, POAUTENAM MaNeHbKUX AeTen 1 T.M.

+ MexBegomcTBeHHoe B3ammogenctene. Miudpopmaums ot
BCEX WUCTOYHMKOB MHPOPMaUUM OONXHA OblTb COrnacoBaH-
HOW, HE MPOTMBOPEYALLEN APYr APYrY.

OcHoBHbIe BbIBOAbI

AHanuM3 martepranoB, XapakTepu3ylLwmx COCTOs-
HMe MHPOPMaLMOHHON paboTbl C HacefieHMeM, MpPoBO-
OMMOV opraHamun BRacTM W NpeacTaBUTENsS MU pasnny-
HbIX BEAOMCTB Npu nukeugaumm nocneactemini PA Ha OAO
«93TM», BbIIBUT HECOOTBETCTBME peasibHbIX MPaKTUK
PUCK-KOMMYHMKaLUMmM no dakTy pagvaunmoHHON aBapumn B
r. 9NeKTpocTasb COBPEMEHHBIM HAY4YHbIM PEKOMEHAALMNAM
no KOMMYHMKauMu paguaumoHHoro pucka. Camon rnae-
HO OLINOKON SIBMNOCH NpeaocTaBieHne oduumnanbHon
BNIACTbO rpaxzaaHamMm HemnosHOM, HeAOCTOBEPHON M B3au-
MouCKloYalLLen nHGopmMaumn, a Takxke uHGopmauuu,
O0MNyCKalLwen BO3MOXHOCTb Pa3fIM4HON TPAKTOBKMU, YTO
Bbl3BAJI0 HEraTMBHYIO Peakumio CO CTOPOHbI MOAb30BaTe-
neit cetn WHtepHeT. OueHnBas gencteusa (unu 6espeit-
CTBME) OPULMANbHBIX UL, B 061ACTU PUCK-KOMMYHUKALNK,
MOXHO cOenaTb C/iefyoLe BbIBOAbI:

1. Hu BO Bpemsi PA, HM MO NPOLLECTBUM BPEMEHM He ObINo
CO3[aHO HM OOHOr0 LEeHTPan3oBaHHOro NMHOOPMAaLNOHHO-
ro pecypca B cetn IHTepHeT ans HaceneHusl, cogepxaiiero
O0CTOBEPHYI0 0bULMasbHYIO0 MHPOPMALMIO O paaraLMOHHON
o6cTaHoBKe B palioHe PA.

2. Peakuus Ha pacnpocTpaHsiemble B ceTn VHTepHeT
MHPOPMaALMOHHbIE MaTepuabl, NocesLeHHble PA, co cTo-
poOHbI odULManbHbIX OpraHoB BnacTu Obina HegocTaTou-
HOM. He OoCyLIeCTBASANCE B AO/KHON MEPE MOHUTOPWHI
NHTEPHET-pecypcoB 1 CMW, He oCyLLeCTBASNOCH U3YHeHNS
MHEHVS HACeNeHNs 1 YPOBHS ero noBepust K oduumansHom
nHdopmMaumn. He ocyliecTenanach nogaepxka 06LecTBeH-
HbIX MHUUMATUB B 06NacTV MOHUTOPWHra pagmauyioHHON
06CTaHOBKM.

3. B oTmenbHbIxX cnyyasx Obl10 BbISIBJIEHO NpefocTaBne-
HME HEMNOJHOW, HeAOCTOBEPHOW, a UHOrAA U NMPOTUBOPEYMBON
MHbopMaLmn Hacenennio n CMU pasHbiMM BEOOMCTBAMMU.
Ycunus Bnacten b1 HanpaeneHbl Ha TO, HTOObI «yCMOKOUTb
06LLECTBEHHOCTb», HO B CBAI3U C KPUTUYECKUM BOCMPUATUEM
CBeOEHWI, NONTy4aeMbIX OT OPraHoOB BNacTu, MHOpMaLmsa He
noJsib30Banach AOBEPUEM Y 3HAYUTENIBHON YacTN HACeneHus.

4.He 6binanpoBeeHa cnevmanbHas pUCK-KOMMYHMKaLLMS
C pOANTENSAMU ManeHbKMX AeTeN kak Hanbosee YyBCTBUTENb-
HOV rPynNnown HaceneHuns.

5. HecmoTps Ha Hannyue y HacesieHna UHTepeca K AaH-
HOMY BOMPOCY, MOCTKPU3NUCHAs KOMMYHMWKaLMsS pucka Co
CTOPOHbI FOCYAAPCTBa B HacTosiee BpeMs GakTuiyeckn He
OCYLLECTBNSAETCS.

6. [Ana CHWXeHUst HeraTuBHbIX NOCNeacTBUin Headdek-
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TUBHOI MHMOPMALMOHHONM PaboThbl C HaceneHnem Heobxo-
IVMbl pa3paboTka MeTOAMYECKOr0 06ECMEYEHNS MO KPU3MUC-
HOI PUCK-KOMMYHUKaLUW 1 er0 BHEAPEHNE B NMOBCEAHEBHYIO
npakTky PocnotpebHaasopa nytem 06y4eHns 1 NOBbILLEHNS
KBanMukaLum nuLL, BOBNeYeHHbIx B paboTty co CMU, obuiec-
TBEHHbIMN 06 bEANHEHUSIMU U HACENIEHWNEM.
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Bu6nuH Aptém MuxaitnoBuy — 1.0. pykoBoauTenst MHGOPMALIMOHHO-aHaNMTYeckoro ueHTpa CaHkT-lMeTepbyprckoro
Hay4YHO-UCCNEeLOBATENBCKOMO NHCTUTYTA PafMaLMOHHON rurmeHbl uMexn npodeccopa MN.B. Pam3aesa ®enepanbHoi cnyx-
Obl N0 HaA30py B cdhepe 3almTbl NpaB NoTpeduTenet u Gnarononyyns yenoseka. Agpec pgnsa nepenucku: 197101, Poccus,

CankT-TMeTepbypr, yn. Mupa, 4. 8; E-mail: a.biblin@niirg.ru

AxmaTtgmHoB PycnaH PacumoBMY — Mnafnin HayyHbli COTPYAHUK MHOOPMALIMOHHO-aHANNTMYEeCKOro LeHTpa CaHkT-
MeTepbyprckoro Hay4yHO-UCCNIeA0BaTENbCKOr0 MHCTUTYTA padnalnoHHON rurueHbl MMeHn npodeccopa [1.B. Pamsaesa
depepansHoi cnyx6bl N0 Haa30py B chepe 3almThl NpasB notpebutenein n Gnarononyuus yenoseka, CaHkT-MeTepbypr,

Poccus.
Bapdonomeesa KcenHus BnagpumupoBHa -

MNaAWWA - HaydHbIA  COTPYAHUK nabopatopum akonorum  CaHkT-

MeTepbyprckoro Hay4yHO-UCCNenoBaTelbCkoro MHCTUTYTA pPagmMalMoHHON rurveHbl MMeHn npodeccopa [1.B. Pam3aesa
depepanbHoOit cnyx6bl N0 Haa3opy B cdepe 3almThl NpaeB notpebutenein n Gnarononyuus yenoseka, CaHkT-MeTepbypr,

Poccus.
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Problems of risk communication on radiation safety. Analysis of materials on the Internet
after the 2013 radiation accident at the Electrostal Heavy Engineering Works

Artem M. Biblin, Ruslan R. Akhmatdinov, Kseniya V. Varfolomeeva, Leonid V. Repin

Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance
on Consumer Rights Protection and Human Well-Being, Saint-Petersburg, Russia

Presumably in the first days of April 2013, the smelting of scrap metal occurred on the territory of the
FElectrostal Heavy Engineering Works without the use of radiation input control. An unspecified source of
ionizing radiation, containing 137Cs in an unknown quantity, was melted. As a result of smelting, contamina-
tion of the territory of the plant and the adjacent territory of Elektrostal city occurred. The relevance of the
study is due to the high social significance of this accident, which is confirmed by a large number of materials
published in both federal and regional mass media. In total, for the period from 12.04.2013 to 12.05.2013,
129 materials were identified. In addition, the total number of video views on this accident on the YOUTUBE
website exceeds the population of Electrostal city. The purpose of the study was to analyze the practice of crisis
risk communication, used by various officials and specialists in connection with the radiation accident in the
territory of the Electrostal Heavy Engineering Works in 2013. The study analyzed publications in the mass
media, messages on official websites of departments, organizations and authorities involved in the emergency
response, video materials on the YOUTUBE website, messages on Internet forums. In order to record, analyze
and store publications, an automated information system for the analysis of publications, developed by spe-
cialists of the Rospotrebnadzor Information and Analytical Center for Radiation Safety of the Population was
used. The analysis of crisis risk communication with the population conducted by government bodies and rep-
resentatives of various departments in the liquidation of the consequences of a radiation accident on the terri-
tory of the Electrostal Heavy Engineering Works revealed a discrepancy between the real risk communication
practices in the case of the radiation accident in Elektrostal with modern scientific recommendations for
radiation risk communication. Individual cases of unreliable and mutually exclusive information provided by
the authorities to citizens were identified, resulting in a rather negative response on the part of Internet users.
As a result of the research, there was revealed a lack of response to information materials distributed on the
Internet, devoted to a radiation accident on the part of official authorities. Information from the authorities
aimed at appeasing the public, due to the critical perception of the information received from the authorities,
was not taken seriously by a significant part of the population. It was shown that in order to reduce the negative
consequences of ineffective information work with the public, it is necessary to develop methodological sup-
port for crisis risk communication and to introduce it into the everyday practice of Rospotrebnadzor through
training and improving the skills of individuals involved in communication with the media, non-governmental
organizations and the population.

Key words: radiation accident, Electrostal, emergency response, risk communication, media, crisis com-
munication.
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HeonpepeneHHocTb pe3ynbTaToB KOHTPONSA pajoHa B NOMELYEeHNsAX.
Yactb 1. MNpobnema oLeHKn coaepXxaHna pafoHa N COBPEMEHHbIN
NPUHLMN KOHTpONSA

A.A. Ilananos!, C.M. Kucenes?, A.M. Mapennsiii®, K.JI. Kosnep?, C.. KyBmmHuukos®

'"MHCTUTYT MUHEPAJIOTUU, TEOXMMUU U KPUCTAJUIOXUMUU PeAKKX dJieMeHTOB, MockBa, Poccus

2MenepadbHBIN MEAVMLIMHCKUN Onodusndecknii nueHTp uM. A.W. BypHassHa,

®denepanbHOE MEAUKO-0Moaornyeckoe areHTcTBo Poccun, Mocksa, Poccus
SHay4HO-TeXHUYECKUI1 LIEHTP pagualiOHHO-XUMMUYECKOM 0€30IIaCHOCTH 1 TUTMEHBI,

denepanbHOE MEAUKO-0Moa0ornyeckoe areHTcTBo Poccun, Mocksa, Poccus

‘M 3pansIbCKNi TEXHOJIOTMYECKMI MHCTUTYT « Technion», Xaiida, U3panib

SMdenepanbHblii IEHTP IMTMEHbI U nuaemMuonoruu, MenepaibHas ciyx0a 1o Haa30py B cepe 3aluThI IIpaB

notpebuTesieit 1 6aarononydyus yesioeka, Mocksa, Poccust

Konmpons padona 6 30anusx npogodumcs yice MHo2ue decsimuiemust 8 pasHoviX CMPAHax Mupa, Ka10-
yas Poccuro. Odnako do cux nop omcymcemeyem eOuHblil CManoapm, no360ALOUWUL OYEeHUBAMYb 3HAUeHUe
HeonpeoeaeHHOCMU Pe3yAbmama KOHMPOAs C YHemOoM PedcUMa U npooosjicumensHocmu usmepenuii. Ove-
BUOHO, MO C YMeHbUleHUeM NPOOOAICUMENbHOCIU U3MEPeHUT YEeautu8aemcs HeonpeoeaeHHOCMb KOH-
mpoasg. Omcymemeue 0aHHbIX 0 008epUMeNbHOM UHMEPBAe BeAUdUHbL CPeOHe20008020 COO0epICaHUs pado-
Ha 8 NOMeWeHUlU He N0380AseMm 6bINOAHAMb KOPPEKMHOe U HA0eJCHOe CPABHEHUe ¢ HOPMAMUBHBIM YPOGHEM
Kak Ha cmaduu npuemku 30aHUll 8 IKCNAYAMAUUI0, MAK U 8 IKCHAYAMUpYyembiX 30anusx. Imo makoice
cyujecmeenno 3ampyoHsem pazeumue 3ghgekmueHoeo memooa, cmpameeuu Macco8oe0 KOHMPOS U 8blsG-
JIeHUe 30aHUll ¢ 8bICOKUM codepicatuem padona. B Poccuu neckonvko aem Hazao Ovia pazpabomar Hadeic-
Hblil Memoo0 KOHMPOAS, YHUMbIBAIOUUL 8peMeHHble 8apuayu padona u nPoOOAICUMENbHOCIb U3MePeHUl,
00HAKO OH 00 CUX NOp MAAOU3GeCMeH U He UMeem npaKkmu4ecKkoeo npumeneHus. B cmamve npueodumcs
NPUHUUN KOHMPOAS PAOOHA, OCHOBAHHbILL HA NPOCMbIX KPUMEPUAX, WUPOKO UCHOAb3YEMbIX 8 MEeMPONoUU
u omeeuaouux mpeboBaHUsAM COBPEMEHHbIX CMAaHOApmos. Dmom npuHyun 6600Um HOGblil napamemp —
Ko3(hpuyuenm epemennoix eapuayuii padona K (1), Komopoiil bipaxcaem o0CHOGHYIO COCMAGAAIOULYIO He-
onpedeneHHOCMU cpeOHe20006020 YPOGHS PAOOHA 8 3A8UCUMOCIIU OM PEHCUMA U NPOOOAICUMENbHOCIU U3~
mepenuil. TIpednodcen opueuranvhviii aneopumm onpedenenus snaqenuil K (t), paspabomarnnolil Ha ocroge
De3VAbIMamoe Henpepbi8HuiX 20008bIX MOHUMOPUH208 PAOOHA 8 NPeOCmAagUmMenbHbIX IKCNEPUMEHMANbHBIX
nomeujenusx. Kpome moeo, nokasana cmpykmypa nonpago4Ho2o Ko3pguyuenma, yHumolaroue2o eaus-
Hue memnepamypul Ha hosedeHue padona. Mcnoavzoeanue nonpagoutozo KoagouyueHma no3eonsiem CHu-
sumo eeauuuny K (1), o0naxo e2o npumenenue oepanu4eHo.

KuoueBsie ciioBa: padon, obsemHas akmugHoCms, IK8UBANCHMHASL AKMUBHOCMb, K03duuyuenm ape-
MEHHbIX 8apuayull, NONPasoyHslil Ko3gduuyuenm, HOpMamueHslil ypoeeHs, HeonpeoeaeHHOCMb, 008epu-
MenbHbLI UHMEPBan, MOHUMOPUHE.

CoBpemeHHOe COCTOfiHME NpPo6sieMbl KOHTpONS
papoHa

M3BECTHO, YTO PafOH SIBASIETCS OCHOBHbLIM (bakTOpPOM
06J'Iy‘-IeHI/Iﬂ HaceneHna SeMJ'II/I, BbI3bIBAOLWMM paKkoBble 3a-
6onesaHus. CpeaHeMunpoBas [03a rofoBOro 06y4eHns oT
panoHa coctaBnseT okoso 1,2 m3B, unn 42% oT BCeX M3BECT-
HbIX MPUPOAHbLIX N TEXHOT€HHbIX NCTOYHMKOB MOHU3UPYIOLLNX
nanydeHnin [1]. Ons Hacenenua Poccunm 3HaveHue 3Toro

nokasartensi OLEHMBAETCA NOYTU B ABa pa3a Bbllle — OKOJSO
2,0 m38 [2, 3]. CornacHo gaHHbIM BceMmnpHom opradmsaumm
3apaBooxpaHeHust, 0o 14% Bcex 3aboneBaHnin pakoMm Nierko-
ro o0yC/IOBNIEHO BAVSIHUEM PaZioHa 3a CHET MHransumm ero
KOPOTKOXUBYLLMX MPOAYKTOB pacrnaga [4] (BeposiTHO, And
HaceneHus Poccun nons 3abonesanuii Beille). OgHako Hera-
TMBHOE BAIMSIHWE pafoHa NogOaeTCs PeryanpoBaHuio, 1 ero
MOXHO CHUXaTb, B OT/IMYME OT OENCTBUS, Hanpumep, Koc-

LananoB AHgpeit AHaTONbeBUY

WNHCTUTYT MUHEpanorumn, reoxXMMmnm i KpUCTanioxXmMMmm peaKmnx 351eMeHTOB.
Appec opnga nepenucku: 121357, Mockea, yn. Bepecaesa, 15; E-mail: andrey-ants@yandex.ru
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MMYECKOrO N TEPPUTEHHOIO U3y4eHUiA. [103TOMYy BO MHO-
rMx CTpaHax, Bk/o4as Poccuio, yCTaHOBMAEHb! A0MYCTUMbIE
YPOBHU COAEPXaHNS pafoHa B MoMeLLLeHUsX 3aaHunii. C aToin
LLeNbio NPOBOAATCHA U3MEPEHUS IS OLLEHKN CPeaHEeroqoBon
o6bemHol akTnBHocTU (COA) pafioHa 1 CpaBHEHWS C HopMa-
TUBHBIM (MM KOHTPOJIbHBIM) YPOBHEM, 3HA4YEHNS KOTOPOrO, B
3aBUCMMOCTM OT CTPaHbl, HAXOAATCA B AmanasoHe oT 74 [5]
0o 4000 [6] Bk/m®. B Poccun HOpMaTKB BbIpaXeH B eQnHU-
Lax 9KBUBASIEHTHON PaBHOBECHOW OObLEMHOW aKTUBHOCTM
(SPOA) pagoHa, cornacHo CanlluH 2.6.1.2523-09', n orpa-
HuumBaeTcs Ha yposHe 100 1 200 Bk/m® anst BBOAUMBIX B 9KC-
nayataumio 1M CyLLECTBYIOLIMX 30aHWI COOTBETCTBEHHOZ.
B cnyyae npeBbllWEeHNS HOpMaTtmMBa [OOJSKHbI MPOBOAUTHLCS
pafoHO3aMUTHBIE MEeponpusaTUs, a 3aTeM CHOBa onpeje-
NATbLCS YPOBEHb PafoHa.

MaccoBbIi  KOHTPOSIb  pafoHa B 34aHUSGX  Hava-
M npoBoauTb okono 25 net Hasag B CLUA [7], a Takxke
B BennkobputaHum n LLBeunn, korga camm XuTenu unm sna-
OenbLbl 30aHWIA CTann BbICTYNAaTb UHULMATOPAMU U3MEPEHMNI
1 onnaymBaTh COOTBETCTBYOLME PaboThbl. OCYLLECTBASEMBIN
B Poccuun KOHTpONb pagoHa Henb3s CHMTaTb MacCOBbIM, T.K.
HaceneHve mano MHPOPMMPOBAHO M HE MPOSIBASET COOT-
BETCTBYIOLLEN MHUUMATUBBI. TeM He MeHee, COrnacHoO OT-
yetam PocrnoTpebHaa3opa, B pamkax MiaaHoBbIX HaA30PHbIX
MeponpusaTKiA ToNbko 3a neprog, ¢ 2006 no 2012 r. B Poccun
ObIN0 BbINOAHEHO NoYTK 1,4 MAH namepennin APOA n obb-
€MHOW aKTMBHOCTU pajoHa B 3aaHusx. OgHako, HeCMOTpPS
Ha MHOTrONETHUIA U OBLUMPHBINA MEXAYHAPOHbIA OMbIT, Noka
OTCYTCTBYET NPU3HAHHbIA eQVHbIA CTaHAAPT, NO3BOSIOLLMN
onpenensate COA pagoHa C U3BECTHOM TOYHOCTHIO.

Mpobnema KOHTpoOns papoHa oO6ycrnoBfieHa TeMm, 4TO
KOHLIEHTpaUMa pafoHa BHYTPY NMOMELLEHUI HE TOJIbKO 9KC-
nayaTMpyembiX, HO AaXe 3aKPbITbIX HE3AaCENEeHHbIX 30aHUN
OT/IMYAETCSH 3HAYUTENbHBIMU CYTOYHLIMW, HeOeNbHbIMU U
CE30HHbIMU KONEBAHNAMU, aMNINTyAa KOTOPLIX MOXET 13-
MeHATbCS BO MHOro pas. OyeBnaHO, YTO Hambosee ToyHas
oueHka COA pagoHa MOXeT ObiTb MOnyyYeHa, ecnu namepe-
HWS BbLINOJHANIUCL B TeyeHmne Bcero roga. Mpu aTom Takke
OYEBUAHO, YTO YMEHbLUEHNE NPOAOMKUTENBHOCTU U3MeEpe-
HUIA ByaeT NPUBOAWTL K YBEIMYEHMIO HEOMNPEeOEeNeHHOCTH
oueHkn COA panoHa. Tem He MeHee, B nogaensiowem 605b-
LUMHCTBE Clly4aeB KOHTPOJIb paaoHa BbINOJHAETCS Ha OCHO-
BE Pe3y/ibTaToOB KPaTKOCPOUHbIX M3MepeHuii. Hanpumep, 3a
nocnegHue 25 net [ONroCPOYHbIE U3MEPEHUS MPOBOANIINCH
nmwb B 2% Bcex pagoHoBbix TecToB B CLLIA [8], uTo cocTaB-

nsiet okono 500 TeiC. M3MepeHuid Npu 06LLLEN YACIIEHHOCTH
bonee 24 mnH. B Poccunm oNrocpoyHble M3MepeHust MPOBO-
OATCS BbIOOPOYHO, MO3TOMY UX KOJMYECTBO 3a MOCNEAHUE
20 net noka He npesbiwaeT 40-50 Twic. [9-15].

OTMeTUM, YTO TakoM Noaxon 00bACHAETCH, MOMUMO TeX-
HMYECKUX acnekToB, eLle U TeMm, YTo rnobanbHoe cpeaHee
reoMeTpryeckoe, B3BELLEHHOE MO YNCNEHHOCTN HaceNeHus,
nnn Hambonee BeposTHoe 3HadveHne COA pagoHa B 3OaHU-
ax coctaBnsiet okono 30 Bk/m® [16], 4TO CyLLECTBEHHO HUXe
HOPMATUBHOIO YPOBHS. [0STOMY yalle BCEro BMOJHE AO-
nyctumo oueHneatb COA C JOCTaTO4YHO BbICOKOW Heomnpe-
OeneHHocTbio — Ha ypoBHe 100% u Bbiwe. OgHako Heonpe-
neneHHocTb COA Ha OCHOBe pe3y/bTaTOB KPaTKOCPOUHbIX
N3MepeHUIi HUKaK He KOHTPOSIMPYETCS, a ee OTHOCUTESIbHbIE
3HAYEeHUs CYLLECTBEHHO PA3/MYaloTCs BCNEACTBUE Pa3HOM
(HeCTaHOAPTU30BAHHON) NPOOOIIKUTENBHOCTU  KOHTPONS,
KOTOpasi MOXET COCTaBASATb OT HECKONbKMUX MUHYT WX Ya-
COB [0 HECKOJIbKMX OHEN, Hedenb UM Aaxe MecsueB, CO-
rnacHo MY 2.6.1.2838-112 u [6], Ho He Gonee 3 mecaues [5].
C Lenblo NOBbILEHUS HAAEXHOCTU Pe3ynbTaToB KOHTPOS
B Mepuof KPaTkOCPOUHbIX N3MEPEHWNIN PEKOMEHYETCS, CO-
rnacHo MY 2.6.1.2838-11% u [5, 6], 3akpbiBaTb BCE OKHA U
IBepun B 06CnesyemMoM noMeLlleHnn OJis obecrnevyeHns Me-
Hee VHTEHCMBHOro n 6onee cTabuibHOMO BO34yX000OMeHa.
OTO MpPUBOAUT K HEKOTOPOMY YBEIMYEHMIO KOHLEHTPALLMK
pajoHa, 0aHaKo UCK/oYaeT MPOMaxu B BbISIBIEHUN 30aHWIA C
COA papoHa BblLLEe HOpMaTUBA.

JonrocpoyHble n3amMepeHusi, O4eBMAHO, NO3BONSIOT 6O-
nee To4HO oueHmnBatb COA pagoHa, HO NPOBOASTCS ropas3ao
pexe, T.K. UX NPOAOIKUTENBHOCTb COCTaBNSET OT 2-3 Mecs-
ues oo 1 roga, cornacHo MBWM 2.6.1.003-99%n [5, 6, 17, 18].
[axe pekoMeHayeTcs NPOBOAMTbL [Ba AJIMTENbHBIX U3Mepe-
HWUS B pasHble ce30Hbl roaa, cornacHo MY 2.6.1.2838-11° u
[6, 17, 18]. OpHako 1 B cnyyae A0ArOCPOYHbIX M3MEPEHUI
npobnema oueHkn HeonpepeneHHoctn COA pafoHa Toxe
ocTaeTcs HepeweHHon. O4eBMAHO, YTO TOYHOCTb OLEHKM
COA papoHa, Hanpumep, B TeveHne 3 unm 10 mecsaues 13-
MepeHuii ByaeT pasHoiA.

YunTbiBas BbILLEN3NIOXEHHOE, HEOOXOAMMO KPUTUYECKM
OLEHUTb, Kak 06eCneymBaeTCsl Ka4eCTBO KOHTPOJIS pafoHa
B CLUA n ctpaHax EBponerickoro coi3a, rae Kk HacTosiemy
BPEMEHW HAKOMJEH OFPOMHBI OMbIT B OPraHn3aumm 1 Nnpose-
[eHVM MacCoBbIX 3mepeHunin. Kak 66l CTpaHHO 3TO HY BbIMNS-
[0eno, HO 4O CUX MOP PYKOBOASALLMM OOKYMEHTOM, 0becneym-
BalOLLMM Ka4ecTBO KOHTpons paaoHa B CLLA, octaetcsa EPA

' Hopwmbl pagmaumoHHoi 6e3onacHoctn (HPB 99/2009). CanluH 2.6.1.2523-09: ytB. 01.09.2009. B3ameH HPB-99. M.: MuH3apas
Poccuu, 2009. [Norms of radiation safety (NRB-99/2009): sanitary rules and regulations (SanPiN 2.6.1.2523-09): M.: Federal center of hygiene

and epidemiology of Rospotrebnadzor, 2009, 100 p. (in Russian)].

2 1nA NpYMEepHOro CorocTaB/ieHnss ¢ 00beMHOI akTMBHOCTbIO BenndimHy OPOA pafoHa crnemyeT ymHOXaTb Ha Aga [The equilibrium
equivalent concentration (EEC) should be multiplied by two for approximate comparison with the radon activity concentration].

3MeToaunyeckue ykazaHus MY 2.6.1.2838-11. PagnaLOHHbIN KOHTPOJIb U CAHUTAPHO-3MNMAEMMONOrMYECKAs OLEHKA XUJTbIX, 0OLLECTBEH-

HbIX M NPOV3BOACTBEHHbIX 34aHWI 1 COOPY>XEHWNIA MOCAE OKOHYAHNS UX CTPOUTENBCTBA, KANMUTaNIbHOrO PEMOHTA, PEKOHCTPYKLMM MO nokasare-
NFM paavaumoHHon 6e3onacHocTh. YTB. 28.01.2011. — B3ameH MY 2.6.1.715-98 [Methodical guidance MU 2.6.1.2838-11. Radiation control
and sanitary-epidemiological assessment of residential, public and industrial buildings and constructions after the completition of construction,
general overhaul, renovation on the indicators of radiation safety. Approved 28.01.2011.]

4 MeToauka BbiNonHeHns namepernii MBI 2.6.1.003-99. PagoH. NamepeHre 06beMHO aKTUBHOCTM MHTErPasibHbIM TPEKOBLIM METOA0M
B MPOU3BOACTBEHHbIX, XMJIbIX M 00LLIECTBEHHBIX MOMeLleHusx. [Radon. Measurement of the volume activity using integral track method in resi-
dential, public and industrial housings. Procedure of measurements 2.6.1.003-99.]
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Hay‘lele cCTaTbun

402-R-95-012[19], yTBepxaeHHbIn B 1997 . OT0 4OCTATO4HO
06beMHOEe PYKOBOACTBO, LIENIMKOM MOCBSILLEHHOE obecneye-
HUIO N KOHTPOJIKO Ka4ecTBa MUCKITIOYMTENBHO NPOLLEeaypbl 13-
MEepeHNIn OObEMHOM aKTUBHOCTU pajoHa (MHCTPYMEHTalb-
HOl HeonpegeneHHocTn). B To xe Bpems Gosee 3Haunmas
cocTaBngiowasa HeonpegeneHHoctTn oueHkn COA papoHa,
00OyCNOBNEHHAs €ro BPEMEHHLIMIU BapuauusmMun B 34aHUSX,
BOOOLLLEe He paccmaTpuBaeTcs. Kpome Toro, H/M B 04HOM U3
nocnegHux ctanaaptos CLUA, Tnna ANSI/AARST MAH-2014
[5], a Takxe HM B MexayHapoaHom ctaHgapTte ISO 11665-8
(2012) [18], HK1 B Nnybnukaumsax MexayHapoaHOro areHTcTea
no atomHomn aHeprum (IAEA, 2013, 2015, 2017) [6, 20, 21],
KaCaloLLMXCS KOHTPONA pafoHa B 30aHUSX, HE NOKa3aHo Ko-
JINYECTBEHHO 1 Aaxe He 06CcyXaaeTcsl, Kak LOBEePUTENbHbIN
WHTEpBa UM HeonpeaeneHHocTb oueHkn COA pagoHa 3a-
BMCUT OT NPOAOIKUTENBHOCTU U PEXMMA N3MEPEHWIA.

0630p nuTepatypsbl [22—-40], onyb6aMKOBaHHOW B TeUeHne
NOCNEeAHUX OECATUNETUI B CBA3U C U3YYEHNEM MOBELAEHUS
papoHa ans oueHkn COA B 30aHMAX, MOKa3bIBAET, HTO OCHOB-
Hasl Leflb MPaKTUYEeCKM BCEX HALMOHaNbHbIX UCCNea0BaHWUM
3ak/oyanacb B ONpPefeneHnn CTPYKTYPbl Y 3HAYeHWi Mo-
NpPaBO4YHOr0 KO3GbbUUMEHTA, YYINTBIBAIOLLErO BIMSHUE ¢ak-
TOPOB OkpyXatoLlen cpedbl. OgHUM 13 Hanbosiee BaKHbIX
BANSIIOLLMX PaKTOPOB (1 B TO e BPeMS NOSOAIOLLMXCS NPO-
CTOMY KOHTPOJIO) ABASIETCS Temnepatypa BO3yxa CHapyxXu
30aHUs MO0 Pa3HOCTb TEMMNEPATYPbl BHYTPY U CHAPYXuM 34a-
HUs. [1eiCTBUTENBHO, BO MHOMMX NyGankaumsax oTMeyaeTcs,
4YTO B 3VIMHUI MEPUOS, COOEPXAaHME PaAOHA B MOMELLEHUNSX
006bI4HO BbIWE, YeM neTom [26-28, 30, 33-37]. OgHako aTo
He ABNSEeTCs CTPOrMM NPaBuioMm, T.K. Hepeako HabnoaaeTcs
NPOTUBOMOJIOXHAA 3aKOHOMEPHOCTb [9, 13, 22, 23, 38-41].
MoaTomy NprYMeHeHVe TeMnepaTypHOro, CE30HHOIO N Ka-
Koro-nnbo Apyroro nonpaBoYHOr0 KO3bPUUMEHTA [0KHO
OrpaHMYMBaTBLCA 3KCMEPUMEHTANIbHO OMPEAENeHHbIMU YC-
JIOBUSIMU, MPU KOTOPbIX 06ECMNEYNBAETCS XapakTePHOE (Npo-
FHO3MPYEMOE C BbICOKOV BEPOATHOCTBIO) MOBEAEHME pafoHa
B MOMELLEHUSAX YCTAHOBJIEHHOrO TUMA B NEPUOL NPOBEAEHNS
N3MEpPEHUN.

CnepyeT OTMETUTb, YTO HanMume Aaxe 0BOCHOBaHHOMO
nonpaBoYHOro koadduumeHTa M onpeaeneHHbIX OrpaHu-
YMBAIOLLMX YCNOBUA HE OTMEHSIET HEOOXOAUMOCTM OLLEHKM
HeonpegeneHHocTn COA pagoHa. B niobom cnyyae [omkeH
CYLLECTBOBATb aNropuT™M /11 OLEHKN HEONpeaeNeHHOCTU
COA papoHa nMbo Ha OCHOBE CTATMCTMYECKOro aHanm3a pe-
3y/IbTaTOB U3MEPEHUNIA PA3HON ASIUTENIbHOCTU B NpeacTaBu-
TEeJIbHbIX NMOMELLEHMSIX, MO0 Ha OCHOBE PACYETHO MOJENN,
YYMTbIBAIOLLE COBOKYMHbIN HAbop pa3Horo poaa ¢GpakTopoB
(0COBEHHOCTHM KIMMaTa 1 reonorumn, CTPOUTENbHbIX MaTepu-
aJIo0B 1 KOHCTPYKUMN 30aHUSA, CUCTEMbI BEHTUASALMM WU OTOM-
JIeHNs, COCTaBa M MOBEOEHMWS] XWNbLOB, TMNA U Pacnoso-
XeHust obcneayemMoin KoMHaThl B 34aHnV 1 T.n.). HagexHbii
aNroOpuUTM Ha OCHOBE PACYETHOM MOALENN, KOTOPbIA MOXHO
66110 OGbl NPYMEHNATb ANst OLEHKM Hanboiee BEPOSITHOMO 3Ha-
4yeHus 1 goBepuTenbHoro nHtepeana COA pagoHa B OTOENb-
HOM MOMELLEHUN (NN NS KOHKPETHOrO 3[4aHUS B LENOM),
[0 CWX MOp OTCYTCTBYET M, BCNeAcTBMe GOMbLIOoro yvcna
BAVSIIOLLMX HA NOBeAEeHME pajioHa ¢hakTopoB, Bpsig v bynet
nony4yeH B Gyaywiem. B cuny MynsTMnnIMkaTMBHOIroO AENCTBUS
pasHbix GakTOPOB BAMSHUS, CyMMapHas HeonpeaeseHHOCTb
COA papoHa He NoaaaeTcsl HaEXHOM oueHKe MO0 oKadbl-
BAETCS HEMPUEMIEMO BbICOKOW, €CNN LLENbIO KOHTPONS ABNS-
eTCs NpUeMKa B akcriyataumio nnbo obHapyXeHune nomMelLe-

HUI 1 342HWI C NOBbILLEHHbLIM COAEPXaHMEM pagoHa. Taknum
obpasom, anroputMm aOns oueHku HeonpeneneHHocTn COA
panoHa LenecoobpasHo pa3pabaTtbiBaTb UCKIIOYMUTESNIBHO Ha
OCHOBE CTaTUCTUYECKOro aHanuaa pesysibraTtoB U3MepeHun
pPasHOWM ASINTENbHOCTU.

Cpenn [oBOMBHO OBLUMPHOro cnucka nyonukauuin [22—
40] 3a nocnepHve gecatuneTus nuiib B ogHon [38] npen-
nNpYHMManacb NombITka oueHkn HeonpegeneHHocTn COA B
3aBMCUMOCTN OT MNPOAOMKUTENBHOCTM KOHTpONs. B atom
nccnenoBaHMM MPUBOAMTCSH 3aBUCMMOCTb KOadduUmeHTa
Bapuaumii (KB) pagoHa OT NpoaokuTensHocTn (2 n 4 cyr,
aTakxke 1, 3, 4 n 6 Mec.) 1 ycnoBsuii USMepPeHnii (3aKpbITbie
VAN OTKPbITbIE NoMelleHns). 3HadeHna KB xapakTepusyoT
HeonpeneneHHocTb COA papoHa. B atoil paboTe ctatuctu-
YeCKUin aHanmM3 Bapuauuii pagoHa NPOBOAMICH Ha OCHOBE
pesynbTaToB  [AONMOCPOYHBIX CUHXPOHHBIX 0OCnefoBaHW
62 YyacTHbIX XuUnbix 4OMOB B wTaTe MuHHecota (CLLA). Kak
YKa3bIBalOT aBTOPbI, 3TOT LUTAT OT/IMYAETCH MNOBbILUEHHLIM CO-
OepXaHneM pagoHa B 3AAHVSX U KOHTPACTHBLIM KJIMMATOM.

OpHako 3HaveHust KB, nonyyeHHsle B pabote [38], Henb-
39 cyMTaTh HAAEXHLIMU AN NPUMEHEHUS K OTAENbHBLIM MO-
MELLEHVSIM U OTAEeNbHbIM 34aHWsIM, MOCKOSbKY MHOrve
aBTopbl, Hanpumep [31, 32, 38], onpenenstoT 3HadeHns KB
TPAAVLMOHHBIM MyTEM (OTHOLLEHME CTaHOAPTHOrO OTKJIOHE-
HMS K MaTeMaTU4eCKOMY OXMAAHMIO), UCMOSb3YS Pe3ybTaThbl
napannenbHbIX KPaTKOCPOYHbIX 1 OArOCPOYHbIX UISMEPEHUIA B
60/1bLLOM KONMYECTBE 34aHUIA, HO MPU 3TOM HE YYUTLIBAIOT 1Ba
BeCbMa BaXHbIX 0OCTOSITENLCTBA. BO-nepBbiX, B OTM4Me OT
JIOTHOPMAJILHOrO XapakTepa NPOCTPaAHCTBEHHOMO pacnpene-
NIEHVS1 paooHA B 30aHUSX, XapakTep BPEMEHHOMO (4aCTOTHO-
ro) pacnpeneneHns 06 beMHOM akTUBHOCTY pafioHa B OTAENb-
HbIX MOMELLEHNSX HE UMEET OnpeneneHHON 3aKOHOMEPHOCTI.
B aTOM Ccnyd4ae HEBO3MOXHO OLEHUTb [0BEepUTENbHYIO Be-
posiTHOCTb HeonpeaeneHHocTn COA pagoHa B NMOMELLEeHUN,
€eCnn ncnosnb3yloTcs 3HaveHns KB. Bo-BTopblx, BennyinHa KB B
[aHHOM Cyyae XxapakTepudyeT OTHOCUTESNbHBIN CpeaHui pas-
6poc 3HaueHnin COA pagoHa, 4TO NPY HEKOTOPLIX OrpaHuye-
HYIsIX (paBHas MPOLOIKUTENBHOCTb M3MEPEHUIA NMOO HaNN4me
OFPOMHOr0 MaccuBa AaHHbIX) OornyckaeT npuMeHeHune KB,
HanpuMep, O pacyeTa HeonpeneneHHOCTU KONEKTUBHOM
003bl 001y4eHNsa 3a CYET pagoHa B 34aHusX. B 10 xe Bpems
nopo6HbIe CpefiHME OLLEHKM pa3bpoca HeNb3st MPUMEHSTb [1s
ONpeaeneHns NHAMBNAyanbHOM O03bl AW A4S COnocTaBne-
Hus onpepensemoii COA pafoHa B KOHKPETHOM MOMELLEHWN
C KOHTPOJIbHbIM (HOPMaTMBHBLIM) YPOBHEM. Kpome Toro, ans
OLEeHKMN HagexHocTn nporHo3a COA papoHa aBTopsl [31, 32,
38] mcnonb3ylT cneumanbHble NOAXoAbl U TEPMUHONOMMIO
(«sensitivity», «specificity», «efficiency», «predictive value of a
positive/negative test»), NPUHATbIE B MEOULMHCKOW CTATUCTM-
yeckoi gmarHocTuke [42]. OgHako NoaobHbIV NOAXOM, HeNb3st
CHMTaTb HAAEXHBIM B OTHOLLEHWM KOHTPOS PaloHa B XMIIbIX
1 NPOV3BOACTBEHHbIX 30AHUSAX, MOCKOJIbKY B 3TOM Cilyyae He
NpeaycMaTprBaETCS KONMYECTBEHHAS OLLIEHKA BENNYMHbBI HEO-
NpeaeneHHOCTU U AOBEPUTENbHOrO MHTEPBANa peadynbrarta
N3MEPEHNS, T.€. HEe YYUTLIBAIOTCS PEKOMEHOALMN MeXAyHa-
pofHoro ctaHgapTa [43] No BbIPAXEHWIO HEONPEOENEHHOCTH
pe3ynsrara UsMepeHusl.

OT1cyTCcTBUE MHOPMALM O HEONPEAENEHHOCTN UK rpa-
HULAX JOBEPUTENLHOrO MHTepBana onpenensemont COA pa-
[O0HA CyLLEeCTBEHHO 3aTPYAHSAET:

— KOpPEekTHoe u HagexHoe cpaBHeHne COA pagoHa
C HOPMaTUBHbLIM YPOBHEM, T.e. onpenaeneHve cobnoaeHus
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TpeboBaHWii pagmMaumoHHon 6e30MacHOCTM MO OrpaHNYeHNIo
KOHLIEHTpaLMn pafoHa, Kak B CYLLECTBYIOLMX, Tak U B BBO-
OUMBIX B 9KCMayaTauuio HOBbIX 30aHusax, cornacHo CanluH
2.6.1.2523-09%;

— ONTMMU3AUMIO MPOAOMKUTENBHOCTU WU3MEPEHUA
cTpaTermm MacCcoBOro KOHTPOAS paaoHa B 34aHUSX C LENbIo
CHVXEHUS He TONbKO BPEMEHHbIX, HO U GUHAHCOBbLIX 3aTpar,
YyUnTbIBAsS MMEIOLLMECS PEeCypPChl; Hanpumep, HeLenecoo-
Opas3Ho 1cnonb3oBaTh 6oee TOYHYD annapaTypy 1 NPoBO-
ONTb OONTOCPOYHbIE U3MEPEHUS B MOMELLEHUSX C HU3KUM
coaepXxaHneM pagoHa, Npuyem Takmux NoOMeLLEHNIA NoaaBns-
lowee 60NbLUMHCTBO, Kak BO BCEM MUpe, Tak 1 Ha TeppuUTO-
pun Poccum (Cm. BbILLe);

— KOPPEKTHYIO OLEHKY CPeaHEeCTaTUCTUYECKMX 3HAUYEHNI
no oTaeNbHbIM BbIOOPKAM 30aHWNIA 1 B LIEJIOM; ECIN Xe YacT-
Hble pe3ynbTaTbl MAaCCOBOr0 KOHTPONS pafoHa, NPOBOAMB-
LIerocs pa3HbiM1 MeETOAAMM (MFHOBEHHBIMU, KPATKO-, Cpea-
He- U A0NFOCPOYHBIMW), XapakTepuayoTCcs OnpeaesieHHbIM
[OBEPUTESIbHBIM MHTEPBAIOM, TO MPU OLEHKE CPeaHNX Noka-
3aTeneil MHBEPCHOE 3HAYeHMe HeonpeneneHHOCTU MOXHO
MCNONb30BaTh KaK BEC YACTHOr0 pe3ynbrarta U3MepeHU, YTo
0COOEHHO BaXXHO NPW NMOCTPOEHUN KapT MNOTEHLMANbLHON pa-
[LOHOOMACHOCTY TEPPUTOPUIA, @ TakXe Ans NOMoSIHeHUs 6a3
OaHHbIX 1 60N1ee KOPPEKTHOM OLLEHKM KOMIEKTUBHBIX 003.

Ons pelweHns ykasaHHbIXx npobnem B pamkax Dene-
panbHOM ueneson nporpaMmbl «ObecrnevyeHne aaepHON 1
pagvaumoHHon 6esonacHocTy Ha 2008 roa 1 Ha nepuoa Ao
2015 ropa» 6biNM 3annaHNPOBaHbl U NPOBEAEHbI UCCNENO-
BaHMS C LeNbl0 N3y4eHUss 3aKOHOMEPHOCTM NoBeAeHnst 00b-
eMHow akTueHocTn 1 APOA pagoHa B 30aHUsix MOCKOBCKOMO
pernoHa. Pesynbtatbl NpeacTaBsieHbl B psae nybnnkauuni
[44-50]. Kpome TOro, 6bi1v paspaboTaHbl, YTBEPXAEHbI 1
BBeOeHbl B aeictBne ®PMBA Poccun meToamyeckne ykasa-
Husa «OnpeneneHne cpeaHeronoBbix 3HaveHun APOA nsoTo-
MoOB pafioHa B BO34yXe NOMELLEHWNI No pe3ynbTatam namepe-
HWUIA pasHoit gnntensHocTu» (MY 2.6.1.037-2015)5. JaHHbIin
OOKYMeHT gononHseT MY 2.6.1.2838-118 B yacTn pafoHOBO-
ro KOHTPOJISl, KOHKPETU3NPYS YCNOBUS M3MEPEHUIA, NOPSA0K
MX NPOBEAEHNS 1N pacyeT 3HaveHus cpepHerogosori SPOA
M30TOMNOB PaZloHa B MOMELLEHUNAX 30aHUIA C OLLEHKON ee He-
onpeneneHHocTM B 3aBUCMMOCTM OT NPOOOSIKUTENBHOCTU U
pexuma namepeHuii. B ocHosy MY 2.6.1.037-2015° nonoxeH
HaAEXHbI MPUHLMN KOHTPONS PaAoHa B 30aHUSIX, KOTOPLIN
yAoOBneTBopseT TpeboBaHMAM METPOSIOrMU U pekoMeHaa-
UMsSIM COBPEMEHHOro HauuoHanbHoro crtanpapta FOCT P
54500.3-20118.

Takum o0bpasom, B Poccum 6biv opraHM3oBaHbl U NMpo-
BEAEHbl YHMKANIbHbIE HAy4yHblE WCCNEeQ0BaHWs, pesynbra-
Tbl KOTOPbIX HE TONbKO OT/INYAKOTCA HOBM3HOWM, HO U UMEIOT
BaXXHOE MeXAyHapOoaHOe NpakTUYeckoe 3HavyeHne, NocKosb-
Ky MO3BOJIAIOT, HAKOHEL,, MOAOWTU K paspeLleHunio npobne-
Mbl Ka4ecTBa KOHTPONS pagoHa B 3aaHusx. OgHako, cnycTs

yxe 6onee AByx net nocne Bbixoga MY 2.6.1.037-2015°,
B OTEYECTBEHHON MNPAKTUKE PYTUHHOIO PafOHOBOrO KOH-
TPOJIS MOYTWM HUYEro HE U3MEHWUNOCh. [TO3TOMY Mbl cumTa-
eM HeobXo4MMbIM BHOBb HanoMHUTb O CyLecTBOBaHUM MY
2.6.1.037-2015% n 06paTnTbLCS 32 MOMOLLBIO K PYKOBOACTBY
1 coTpyaHukam nabopaTopuii paanaumoHHOro KOHTPOSS, a
Takxe KOHTPONMPYIOLWMX opraHm3aumin PocnotpebHaasopa,
PocTtexHansopa, Pocakkpeautaumm v ap. ¢ uenbio 6onee ad-
$EKTUBHOro pacnpocTpaHeHus nHdopMaumm 1 BHeJPEHWs B
NPON3BOACTBEHHYIO NMPAKTUKY OTEYECTBEHHbIX JOCTUXEHUIA.

Mocnepyowme pasgensl OAHHOW 4YacTuM cTaTbW Mo-
cBsiLLleHbl 6onee nogpobHomy, Yem B MY 2.6.1.037-2015%,
OMNMCaHMIO COBPEMEHHOIO MPUHLMMNA KOHTPONS pafoHa B
NMOMELLEHNsX 34aHWiA, BK/Yas CTPYKTYPY MOMPaBOYHOMO
KoadpduymeHTa. Kpome Toro, getanbHO NpeacTaBfieH anro-
pUTM ONpefeneHns 3HavYeHnn KosdpdUUneHTa BPEMEHHbIX
Bapvaumii pagoHa ¢ y4eTOM NPOOOIKUTENBHOCTU U PEXMMA
N3MEPEHUIA.

MpuHynn konTpons papgoHa

MpUHUMN KOHTPONS pagoHa B MOMELLEHUN COCTOUT B
onpeneneHun goseputenbHoro uHtepsana COA papoHa B
ananasoHe oT E—U(E) no C+U(C) (nnbo B amanasoHe
ot 0 oo C+U(C), ecnm J(C) > C) 1 CpaBHeHUM rpaqul
3TOr0 MHTEpBana ¢ HOPMaTUBHbLIM YPOBHEM, COMMACcHO Cle-
OYIOLLMM TPEM KPUTEPUSIM.

Kputepwuii 1. Onpenensemas COA vunn cpegHerogosas
OPOA (panee — C3A) pagoHa He npeBbILLIaeT HOPMaTUBHbIN
YPOBEHb, €CNM BbINOAHSETCS ycnosue (1); Toraa namepe-
HUS1 NPEeKpPaLlaTCs, a PagoHO3aLLMTHbLIE MEPONPUSATUS He
NPOBOAATCS.

6+U(E):E'[1+Urel]SCH nau (1)
Y I e
[U,.,(©)=U©)/C =Ky @) +U,2] ™

6’ — N3MepEeHHOe unn pacdyetHoe 3HadveHne COA (nnm CIA)
pagoHa, bk/m?;

CH — HOPMAaTMBHBI YPOBEHb, BK/M?;

U(C) — abconoTHasa HeonpepeneHHocTb COA (nnn C3A)
panoHa, Bk/ms;

U, - otHocuTensHast HeonpepenerHocTs COA (nnmn COA)
pajoHa, OTH. ef,.;

C(t) - namepeHHoe cpeaHee 3HaYeHne 06 bEMHOIN aKTUBHO-
¢ (nnn OPOA) papoHa 3a nepviog spemenn I, Bk/m3;

k — nonpaBoYHbI KOIPPUUMEHT (OTH. €A4.), YHUTbIBAIOLNIA
BAMsHME HakTOPOB OKPYXaloLLeh cpelbl Ha NoBeAeHNE pa-
[OHa Npuv onpeneneHHbIX OrpaHNYMBalOLLMX YCIOBUSIX, NP
KOTOPbIX 0B6ecneymBaeTCca xapakTepHoe (MPOrHo3npyemMoe ¢

5 MeToamnyeckue ykasanus MY 2.6.1.037-2015. OnpepeneHune cpegHeroaobix 3HadeHnin 9POA M30TOMOB pagoHa B BO3AyXe NoMeLLeHni
no peaynsTaTam M3mMepeHuin pasHon anamtensHocTu. YTB. 14.05.2015. 40 c. [Methodical guidelines MG 2.6.1.037-2015. Estimation of the
average annual equilibrium equivalent concentration of radon isotope in the air of housings based on the measurements of different duration.

Approved 14.05.2015,40p.].

6OCT P 54500.3-2011. PykosoacTteo MICO/M3K 98-3:2008. HeonpeneneHHOCTb n3aMepeHust. YacTb 3. PyKoBOACTBO MO BbIPAXEHWIO He-
onpeaeneHHocTn namepenns [GOST R 54500.3-2011/I1SO/IEC Guide 98-3:2008 Uncertainty of measurement — Part 3: Guide to the expression

of uncertainty in measurement].
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BbICOKOM BEPOSTHOCTbLIO) NOBEAEHNE PAAOHA B MOMELLEHNSAX
YCTaHOBJIEHHOrO TUNa B NEpPUOL NPOBEOEHUS U3MEPEHUN;
€Cnu NPU3HaK1 3aKOHOMEPHOr 0 MOBELEHNS PafioHa He yCTa-
HOBJEHbI, TO k =1;

K/(t) — KO3hdULMEHT BpeMeHHbIX Bapuaumnii pafoHa (OTH.
en.), 3aBUCAMIA OT pexrmMa 1 NPOAOIKUTENIbHOCTU U3me-
PEHUN N n3mMeHswmiica B ananadoHe ot 0 (ecam t=1 rog,
HO 6e3 yyeTa MexroaoBbix Bapuaumii; cm. Yactb 2) o 200%
n 6onee (ecnu I <2 cyTok), cornacHo MY 2.6.1.037-20155;
9TOT KO3DDUUMEHT BblpaKaeT HEONPeaeNeHHOCTb BPEMEH-
HbIX Bapuauuii pagoHa B MOMELLEHNSX KaK BEMYMHY OTHO-
CUTENbHOr0 MakCUManbHOro oTknoHeHus C(t) ot COA (unu
C3A) papoHa;

U, oTHocuTeNibHas MHCTpYMeHTaslbHas HeornpeneneHHoCTb
(OTH. eq.) nnn HeonpeaeneHHOCTb BennynHbl C(t), 3HaveHre
KOTOPOW 00bIYHO HaxoauTcs B anana3oHe 10-40% (obecne-
YEHMIO HAAEXHOCTU KOHTPONS UCKITIOYUTESIbHO 9TOM BENYM-
Hbl MOCBSLLLEHO PYKOBOACTBO [19]).

Kputepuit 2. Onpegensemas COA (nnn COA) pagoHa
NpeBbILLAET HOPMATUBHbINA YPOBEHb, €CNN BbIMOHAETCS YC-
noBure (2); Toraa M3MepeHns NPeKkpaLLaloTCs 1 NPoBOASATCS
pafoHO3aLMUTHBIE MEPONPUATHS.

C-U(C)>Cpy " (2)

k-C(t)-[l—«/KV(t)z +Uu2}> Cy:

Kputepwuii 3. Ecnn o6a ycnosus (1) 1 (2) He BbINOJIHAOT-
Cs1, TO NPOAOJIKEHNE N3MEPEHWI MOXET NPUBECTU K BbINOS-
HEHMIO OQHOIO U3 3TUX YCNIOBUIA, MOCKObKY napameTpbl C(t)
1 K (t) 3aBUCAT OT NMPOAOIIKMTENILHOCTY M3MEPEHUI, NPUHEM
3HadeHve K (t) Bcerna Oynet cHuxatbes. Ecnv no pesynbra-
TaM JOMNONHUTENbHBIX N3MepeHnin ycnosus (1) u (2) Toxe He
BbIMOJIHSOTCS, TO PEKOMEHIYETCs CYMTaTb, 4TO HOPMAaTKB-
HbIA yPOBEHb MPEBBILLEH.

Takum o6pa3om, K0dbOULIMEHT K/t) siBnseTcs BaxHon
yacTblo HeonpegeneHHocTn oueHkn COA (nnn C3A) pago-
Ha, 0COOEHHO B NMepuof KPaTkOCPOYHbLIX M3MePEeHUiA, Koraa
o6ecne4nBaeTcs ycnosve K, (z)2 >> Uuz. C uenblo npaktu-
4eCKOro nNprYMeHeHns sHadeHna K (t) nomkHel GbiTb onpeae-
JIEHbl C YAOBNETBOPUTESILHON TOYHOCTBIO 1 TabynMpOBaHbI.
Takkxe HeoBX0AMMO Y4MTbIBATb, YTO NMPU OMNPEENeHHbIX YC-
NOBMAX 3Ha4eHNa K (1) MOryT ObiTh YMEHbLLIEHbI 38 CHET Npu-
MEHeHNs KoappurumeHTa K.

MpencTaBneHHbI NPUHLIMN COOTBETCTBYET TPEOOBaHNAM
METPONOrMn N PEKOMEHAALMAM COBPEMEHHOMO HALMOHAb-
Horo ctaHgapTta FOCT P 54500.3-20118, noaTomy obecneyn-
BAET BbICOKYIO HAAEXHOCTb KOHTPONS pajoHa, HE3aBUCUMO
OT MPUMEHSEMbIX METOL0B 1 CPEeACTB 3MeEPEHU 06 bEMHON
akTnsHocTM unn IPOA pagoHa B NOMELLEHMSX 30aHNIA. OTOT
NPOCTOM MPUHLMM LUMPOKO MCMNOb3YEeTCs A1 KOHTPONS Ka-
yecTBa Npv NPOM3BOACTBE PA3HOIr0 PoAa NPOAYKLMU, OOHA-
KO ON19 KOHTPOJIS pafioHa OH NPEAIOXEH BNePBble, BUANMO,
Mo NPUYMHE OTCYTCTBOBABLUMX NMPEXAE HAAEXHbIX KpUTEpU-
€B KOHTPOJIA 1 NOAXOA0B B OLEHKE KO3bdurLMEeHTa BDEMEH-
HbIX BapuaLmi pagoHa.

Onpepenexnne KoathchmumeHTa BpemMeHHbIX
Bapuauuin pagoHa
Ona onpenenenns sHauyeHni K (t) npeanaragTcs HOBbIN
NOAX0A, MPVHUMMAMANBLHO OTAMYAIOWMIACA OT paHee npea-
MPUHUMABLUMXCS MOMbITOK KOMNMYECTBEHHOW OLIEHKN Bpe-

MEHHbIX Bapuaunin pagoHa [22, 25-32, 38]. HoBbln noaxon,
OCHOBaH Ha aHanM3e pPe3ynbTaToB FoA0BbIX MOHUTOPUHIOB
pajoHa B NPeACTaBUTESNIbHbIX 3KCMEPUMEHTasbHbIX MOMe-
weHusx. NMpeactaBUTeNbHLIMU MOXHO CHATATb MOMELLEHNS,
BO-MEPBbIX, OTMYAOLLMECS MOBbLILLEHHLIM COAEPXAHVEM
pagoHa, a BO-BTOPbIX, PACMONIOXEHHbIE B 3[4aHUSAX, KOTO-
pble Hanbonee pPacnpoCTPaHEHbI B PErMOHax C XapakTepHO
reonorvei n knumatom. OgHako anroputMm obpaboTku pe-
3yNbTaTOB MOHUTOPWHIOB HE 3aBMCUT OT TuMa NOMELLEHUS
1 pacnonoxexus 3aadus. Mpu aToM uenecoobpasHo knac-
cndruMpoBaTh IKCNEPUMEHTANbHbBIE MOMELLEHWS, MOCKONb-
Ky MHbOPMaLMS O paHXrpoBaHUM MOXET ObiTb BECbMa Mo-
nesHa B byayuiem (korga 6ynet HakornneH 60/bLo MaccuB
3KCNEpPMEHTaNbHbIX AaHHbIX), €CNM YOACTCS HaWTL CBA3b
mexay K(t) n TUNOM MNOMELLEHWIA (X OTIMYUTESIbHBIMU
npu3Hakamm).

Kputeprem MOBbILLEHHOO COAEPXAHWUS pagoHa sBNs-
€TCS MPEeBbILEHNE KOHLUEHTPALMN PafoHa B 3KCMEPUMEH-
TanbHOM nomeLleHnn 6onee 4em B 5 pa3 OTHOCUTENbHO KOH-
LeHTpaLmMm pagoHa B HapyXHOM (atMOCEepHOM) BO3LYXE.
B aTom cnyyae COA pagoHa Oynet npmubnmxatbcs K HopMa-
TMBHOMY YPOBHIO N1MOO0 NPeBbLICUT ero. B npoTnBHOM cryyae,
ecnn atMochepHblii pagoH npu rodanbHOM 3HAYEHUN OKO-
no 10 Bk/m® [1] aBnseTCS OCHOBHbLIM MCTOYHUKOM PajioHa,
To COA pagoHa B nomelleHun OyaeT CYLIeCTBEHHO HuXe
HopmaTuBa.

B kauecTtse TabinyHbIX 3Ha4eHW K (), KOTOpbIE MOryT
NPUMEHATLCA B MPaKTUKE KOHTPOJS pafoHa B NMOMELLEHN-
AX 30aHuiA, npenfiiaraeTcs MCMNoJfib30BaTbh TOJNIbBKO MakCu-
MasibHble 3Ha4YeHus koapduumeHta K (t) OTHOCUTENIbHO
BCEX 9KCMEPUMEHTANbHbLIX MOMELLEHNI (MMBO NOMELLEHWI
onpeneneHHoro Tuna, ecnu obHapyXeHa BbILEYNOMSHY-
Tas CBA3b). [pn 3TOM y4uThIBAETCA 3aBMCUMOCTb K (t) OT
NPOAOIKUTENBHOCTN HEMPEPLIBHLIX N3MEPEHUin, Nnbo He-
CKOJIbKMX U3MEPEHU, MPOBOAMBLUNXCS B Pa3Hble CE30Hbl
roga. Kpome toro, koapduumeHt K (t) He MOXeT onpene-
naTbCs Kak knaccmyeckmin KB, NoCKoNbKy BPEMEHHOE (4a-
CTOTHOE) pacnpeneneHne 3HadeHnin C(t) B nomeLleHuax
00bIYHO HE MMEET XapakTepPHOU (HOPMasibHOW UM NTOTHOP-
MasibHOW) 3aBMCUMOCTU. [103TOMY C Uenbilo obecrneyveHns
OOBEPUTENBHON BEPOSATHOCTM pedynbrata oueHkn COA
(vnn C3A) papoHa Ha ypoBHe 95%, npepnaraetcs onpe-
Lenatb 3HauyeHue K (t) npu 3agaHHO NPOAOIKMTENBHOCTM
KOHTPONS t HENOCPEACTBEHHO NyTEM aHanM3a 4acToThl pac-
npeneneHns 3HaveHunin C(t), nony4yeHHbIX Ha OCHOBE Henpe-
PbIBHOrO FOAOBOr0 MOHUTOPUHra OGBLEMHOM aKTUBHOCTU
(nnn OPOA) pagoHa ¢ nepuoaom peructpaumm (ycpeoHe-
HWUS OAHHbIX), PABHbIM L.

Torpa 3HaveHue K (t), kak TO creflyeT 13 COOTHOLLEHUI
(3)-(6), 6byneT cooTBETCTBOBATb MAKCUMaIbHOMY OTKIOHE-
HWIO HWXHEN (MHOekC L) nnn BepxHen (nHaekc U) rpaHunubl
pacrpeneneHns 4acTHbiX 3HadeHuin C, (1) OT 9KCrnepumMeH-
TanbHo onpeaenexHon COA (nnmn COA) paponHa C..

PagmauvionHada rurvieHa  Tom 11 Ne 1, 2018

Ky (1) =max[Kf (0): K/ (1)] (3)
| K (1)~ K/ (1) |> min (4)
KE (1) =max]| Cg/CE() 15| cL (1) /CE ~1]] (5)
KY (1) =max]| Cg /Y () ~1[;| Y 1)/ Cp ~1]] (6)
roe CL(t) n CU(t) — HWXHSIS M BEPXHSS rpaHuLbl
COOTBETCTBEHHO.
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Ha pucyHke 1 npepctaBneH npuMep 4acTOTHOro pac-
npeaeneHns KOHUeHTpaumm pagoHa B aKCnepuMeHTanbHOM
nomMeLLeHnn. BepXHAs 1 HUXKHAS rpaHunLbl AOMKHbLI pacnona-
ratbCsl Tak, YToObl 1019 3HaueHUN C,(t) B OTCEKAEMbIX «XBO-
cTax» He npesbilwana 5% 1 0AHOBPEMEHHO BbINMOJIHANOCH YC-
nosue (4).

15 —
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= = 95% snauennit C;(1)
8 10 e (nanpumep, npu [ =4 ¢yTok)
S r LrH [95% values of  C;(t)
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ObbvemHas aKkTMBHOCTb PafoHa, Br/m3
[Radon activity concentration, Bq/m3]

Puc. 1. Mprmep 4aCTOTHOro pacnpefefieHnst KOHLEHTPaLMm
pafoHa B MOMELLEHUN 1 MONOXEHWS HUXKHEN 1 BEPXHEN MPaHNLL
(NYHKTUPHBIE NUHWUK) [51]

[Fig. 1. Example of the indoor radon activity concentration
distribution and location of the lower and upper limits (the dashed
lines) [51]]

3HaueHna GyHKLKM K (f) 0ns KOHKPETHOrO 9KCnepuMeH-
TaNbHOrO MOMELLLEHMS HA BCEM BPEMEHHOM MHTEPBAsIE, Hanpu-
Mep oT 1 cyTok Ao 12 MecsiLeB, MOXHO ONpPeaennTb, UCNONb3ys
COOTHOLWEeHMs (3)—(6), Ha OCHOBE AaHHbIX OOHOrO rOA0BOrO
MOHUWTOPWHIa B 3TOM NMOMELLEHWUW, ECNIN NEPUOL, PETUCTPALLMN
(ycpempHeHns gaHHbIX) He npesblwaeT 1 cyT. OgHako ¢ uesnblo
HaKOMJIEHNS MPU FOAOBOM MOHUTOPUHIE CTaTUCTUYECKM 3Ha-
4YMMOro MaccuBa, Hanpumep, Bkoyatowlero 8760 (cooTtseT-
CTBYET KONIMHYECTBY 4acoB B roay), 4380 nnm 2920 3HauveHui,
ONTUMaJIbHBIN NEepuod, perucTpaummn (MHTepsasn U3MepPeHUin)
[0JKeH cocTaBnsTb 1, 2 Mnm 34 COOTBETCTBEHHO. OTO NO3BOSSA-
€T Npeobpa3oBbIBaTb NCXOAHBIA MAcCKB AaHHbIX, COCTOSILLMIA
N3 KOPOTKMX YACOBbIX MHTEPBAIOB, B MACCUB C CYTOYHbIMU, He-
[OENbHBIMU UM MECSHHBIMU MHTEPBAIaMM C TeM e Lwarom (1, 2
nnu 3 4), MyTeM BbIYUCIEHNS CKOMb3SALLEr0 CPEAHEr0 3HAYEHNS.
Mpy 3TOM KONMYECTBO 3HAYEHWIA B HOBOM (Mpeobpa3oBaHHOM)
MaCCMBE CHMXAETCS HE3HAYNTENBHO.

B cny4ae BbINOSIHEHNS HECKOJIbKMX U3MEPEHNI B TEHEHNE
rofa sHadeHus GyHkumy K, MoryT GbiTb onpeneseHsl nyTem
npeobpas3oBaHUs TOro Xe MCXOLHOro MaccuBa C pesynbra-
Tamu rofoBOro MOHUTOPWHIa. HYacTHoe 3HaveHue K, B cny-
Yyae NPOBELEHNSA OBYX (NI YETbIPEX) NU3MEPEHNI, KAXA0€ U3
KOTOPbIX MPOAOIKUTENBHOCTBIO t* (0T 1 CYT 4O HECKONbKUX
MECSILLEB) C MHTEPBANIOM Ha4vana 6 mec. (x 1 mec.) nnmn 3 mec.
(* 2 Hepenn) COOTBETCTBEHHO, ONPenensieTcs B CreayioLLen
nocnenoBaTelbHOCTU:

a) NCXOOHbI MaCCUB AaHHbIX (C MHTEPBANOM perncrpa-
unm 1, 2 unn 3 4) pasbuBaeTcs Ha 2 (Unn 4) paBHbIE YacTy,
B KOTOPbIX AaHHbIE C OAMHAKOBLIMU NOPSAKOBBIMU HOMEpPa-
MM COOTBETCTBYIOT BPEMEHMW Havana N3MEPEHNN C MHTepBa-
oM 6 (1nnun 3) MecsiLEeB;

0) [aHHble Kax[oro maccuea OAMHAKoBO Npeobpasy-
I0TCS MYTEM BbIYMCNEHUS CKOMb3SLEr0 CPeAHEro 3Ha4eHns
3a nepuop, t* ¢ warom 1, 2 unm 3 4, Npn 3ToM 06BLEM HOBOIO
MacCuBa YMEHbLIAETCS Ha KONMYECTBO 3HAYEHWIA, paBHOE t*,
nenexHHoe Ha 1, 2 nnn 3 4 COOTBETCTBEHHO;

B) nonyyeHHble 2 (v 4) maccuBa npeobpasyloTcs B
OOMH NYTEM BbIYUCTIEHWS CPEAHErO MO 2 (Mnn 4) 3Ha4YeHUsIM C
OLMHAKOBbLIMW NOPAOKOBLIMU HOMEPaMU;

r) n3 06beAMHEHHOr0 MaCCKBa BbIGMPAIOTCS MUHUMASTb-

Hoe Cm/'n “ MakcumasnbHoe Cmax 3Ha4eHna Ana pacyeta KV no
dopmyne (7).
Ky =max |Ce/ Conin =11l Coin / C ~11 (7)

|C7E/Cmax_1|;|cmax/a_1|

Beiwwe Gbi1 NpeacTaBneH anropuTM, NO3BONSIOLLNIA Onpe-
nenatb 3HadeHus koaddbuumeHta K(t) 1, COOTBETCTBEH-
HO, HeonpeaeneHHocTn COA (nnn CBOA) pagoHa C yyeTom
NPOAOMKNTENBHOCTU U PEXMMA USMEPEHUA B KOHKPETHOM
aKcnepuMeHTasibHOM rnomMeueHnun. OaHaKo HaaEeXHOCTb Ta-
6nm4HBIX 3Ha4eHU K (t) MOXeT GbiTb 06ecrneyeHa, ecnm aToT
anropuTM OxBaTbiBaeT HAbOp NpPeacTaBUTENbHbIX 3KCNEpU-
MeHTasIbHbIX nomeLlleHuii. Mpobnema npeacTaBUTEeNbHOCTY
3KCMEPMMEHTASIbHBIX MOMELLEHNIA, & TOYHEE UX COBOKYMHOIO
Habopa 06cyXaaeTcst BO BTOPOI 4acTu CTaTbW, OCHOBbLIBASICh
Ha MMeELWEMCS aKCcnepuMeHTansHoM maTepuane. Ob6bem
3TOro MaTepuana OTHOCUTENbHO HEOONBLLIOW, MO3TOMY MOKa
CNOXHO chOPMYNMPOBaTh CTPOrne Kputepun, odbecrnedmsa-
loLLMe NPeacTaBUTeNIbHOCTb Habopa NMoMeLLEeHW, Kak 1 pe-
3yNbTaTOB CaMOro UCCNeaoBaHus.

CrtpykTypa nonpaBo4HoOro KoacpcpumeHra

CtpykTypa dopMynbl NONPABOYHOrO KOIGPUUMEHT K B
clyyae yyeTta BAMSHUS TeMnepaTtypbl Ha NoOBeAeHNe pagoHa
B NOMELLEHMAX UMEET cneaytowmii Bug [44,471].

T,-T,

——6 " _1,rne(8)
<Tg>-<T,>

kzi =
Kp@ny+1 ol

KT(6T) — KO9hOULMEHT TEMMNEPATYPHOrO BAUSHUSA (OTH.
e[.), 3aBUCSALUMA OT OTHOCUTENbHOM PasHOCTU Temnepary-
pbl 07", N0 YTOYHEHHLIM OAHHBIM COOTBETCTBYET QYHKUMN HA
pucyHke 2; T, n < T,> — namepeHHas 1 cpeaHeronosas Tem-
nepatypa BHyTpU nometllenns, °C; T v < T > — namepeHHas u
cpefnHerogoBasi Temneparypa cHapyxu 3aanums, °C.

Kr

<D

-15 -0,5 1,5

-1

Puc. 2. Bug dyrkum K (0T)-
[Fig. 2. The function K7 (0T) 1
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BaxHO yTOYHUTb, 4TO MpPMMEHEHME KoadduumeHTa
K CyLLEeCTBEHHO OrpaHu4MBaeTcsi HabopOM CheayloLmX
TpeboBaHuii:

a) TOJIbKO 3aKpblTble MOMELLEHUS C €CTECTBEHHOWM BEH-
TUnauMen n ctabuibHbIM MCTOYHUKOM MOCTYM/IEHNS pafoHa
(CcTpouTenbHbIE MaTepuansl);

6) NPOOOMKNTENbHOCTb HEMPEPbLIBHOMO M3MEPEHUs He
oonee 2 Heaenb;

B) TOJIbKO KIMMATUYECKME 30HbI C PErYNPYEMbIM OTOMM-
TeNbHbIM NEPUOLOM.

OfHako NpakTUYeckn BCeM 3TM TpeboBaHMSIM COOTBET-
CTBYIOT HOBblE HE3ACENEHHbIE MHOMO3TaXHbIE 34aHNS Nepes,
BBOJIOM UMX B aKcrnyaTaumio. Takxke aTum TpeboBaHNSaM OTBe-
4atoT AKCMyaTUPYyEMbIE MHOMO3TaXHble MPOU3BOACTBEHHbIE
1 0BOLLLECTBEHHbIE 3[aHNS B NePUOA, NPOAOIKUTENBHOMO (He
MeHee 2 CyT) OTCYTCTBUS NIIOAEN, HAaNpuMep, B TEYEHME Bbl-
XOAHbIX AHeW. Takum 06pa3omM, HECMOTPS Ha Habop orpaHn-
YEHWUI, YYET TEMNEPATYPHOIO BANSHUS MOXET NPUMEHSATLCS
B 3HAYUTENBLHON J0Me 34aHui Ha TeppuTopumn Poccun.

3aksno4veHne

AHann3 cocTtosiHUS NPoBAEMbI OLLEHKN HEOMNPEeOENEHHO-
CTV CPEQHErofoBOro ypoOBHSA pPafoHa B NMOMELLEHUSAX U ero
Ha[leXXHOr0 CPaBHEHUSI C HOPMATUBOM MOKa3biBaeT HEOOXO-
OMMOCTb COBEPLLEHCTBOBAHMS METOLOB KOHTPOS pajoHa B
30aHunsX. Pegynbrartbl KOHTPONS PALOHA HENb3S CYMTATb Ha-
LEeXHbIMU, Noka He 6yAeT BHeAPEH NPeafioXEHHbIN NPUHLMN
KOHTPONS, yYUTLIBAIOLLNIA COBPEMEHHbIE TPEOOBAHNS METPO-
JIOTUY 1 MeXOyHapOOHbIX CTaHOAPTOB.

BHenpeHve B OTEYECTBEHHYIO NPAKTUKY NPEaIOKEHHOro
NPUHLMNA KOHTPONS PafoHa B MOMELLEHMAX Lie1ecoobpasHo
OCYLLECTBUTb MyTEM NOATOTOBKM HOBOrO METOAMNYECKOrO A0-
KYMEHTA, Y4MTbIBAIOLLErO NPAKTUYECKUIA OMbIT U OCHOBHbIE
NOAXOAbl, NCNOJIb30BAHHbIE B METOANYECKNX yKa3aHuax MY
2.6.1.2838-11% u MY 2.6.1.037-2015°. Takxe HeoOGXOAMMO
OpraHn30oBaThb M MPOBECTU UCCNEA0BAHNS MO BepudmKaLmm
N YTOYHEHMIO KO3bduumeHTa KV 1), nockonbky ero Tab-
JINYHbIE 3HAYEHUSI OblNM MOJyYEHbI HA OrPaAHUYEHHON BbI-
6opKe 3aHuni1, B OCHOBHOM PacrnooXeHHbIX B MOCKOBCKOM
pernowe.

MpennoXeHHbIN NPUHLUMN KOHTPOASA NP HANNYUN BEPUN-
GUUMPOBAHHBIX 3HAYEHWUI KV (tg BMEepBbIE NO3BOJIAET HA
Hay4yHOM OCHOBE C UCMOJIb30BAHMEM CTPOrMX anropuTMoB
BbIMOJIHUTL PACYETHbIE NCCIeA0BaHNS C Leblo pa3padboTku
cTpaTerMm MacCoBOro KOHTPOJIS 1 HA ee OCHOBE MPEAJIOKUTb
NoOAXOAbl K OATUMM3auMM HAA30PHbIX MEeponpusaTUi, Ha-
NpPaBneHHbIX Ha BbISIBJIEHNE NOMELLEHUI C BbICOKMMU YPOB-
HAMM pagoHa.

MpvHMMas BO BHMMAHWE COBPEMEHHOE COCTOS-
HWE TEeXHUKM U KOMMYHMKauui, a Takxe [lporpammy
«Undposas akoHomuka Poccuitckoint depepaunn» (YTB.
MpaButenscteom P® ot 28.07.2017 r. N2 1632-p), He-
06X0OMMO B MOAAEPXKY peanv3almm HOBOW METOAUKU 1
cTpaternnm MaccoBOro KOHTPONS pafoHa NpenycMoTpeTb
co34aHne OTKPbLITOM HaLMOHANIbHOM WHTepHeT-nnatdop-
Mbl ons cbopa, 06paboTKM N XpaHEHUs Pe3ynbTaToB M3-
MepeHuii PaaoHa, a Takxe APYrux NPUPOAHbLIX NCTOYHUKOB
NOHU3VPYIOLLMX U3NYHEeHWUI, BKNKOYAs CblPbe U CTPOUTESb-
Hble MaTepuwanbl. Busyanusaums aTux pes3ynbTaToB Ha
MHOTOCJIOHOM 9NEKTPOHHON KapTe 1 CBOOOAHbLIA AOCTYN
k 6a3amM AaHHbIX NMO3BO/IUT HE TONbKO 6osiee 06BEKTUBHO
oueHMBaTb [03bl 06/y4YeHUss HaceneHus n abPeKTUBHO

BbISIBIATH NPOBIEMHbIE TEPPUTOPUM 1 30AHUS, HO U1, OYe-
BNOHO, MOCNYXWUT BaXHbIM I/IH(DOpMaLI,I/IOHHbIM NCTOYHUKOM
ong npmuBne4eHnsds BHMMaHUA CaMOro HacesieHnda n agMmmn-
HUCTPaLMiA pasHOro ypoBHs k npobnemMe pagoHa v npu-
POAHONM PagnoaKTUBHOCTH.
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Uncertainty of the results of the radon control in housings.
Part 1. The problem of assessment of the radon concentration and modern control principles

Andrey A. Tsapalov’, Sergey M. Kiselev?, Albert M. Marennyy?, Konstantin L. Kovler4, Sergey I. Kuvshinnikov®
Institute of Mineralogy, Geochemistry and Crystal Chemistry of Rare Elements, Moscow, Russia
2y, ry ry ry s
’Burnasyan Federal Medical Biophysical Center, Moscow, Russia

3Research and Technical Center of Radiation-chemical Safety and Hygiene of Federal Medical Biological Agency,
Moscow, Russia

“Israel Technological University «Technion», Haifa, Izrael

SFederal Center of Hygiene and Epidemiology, Federal Service for Surveillance on Consumer Rights Protection and
Human Well-Being, Moscow, Russia

Radon control in buildings is being performed for decades in different countries of the world, including
Russia. However, there is a lack of unified standard for the assessment of the uncertainty of the results of the
control, considering the protocol and duration of the measurements. It is obvious that the uncertainty of the
control increases with the reduction of the duration of the measurements. The lack of data on confidence in-
terval for the average annual radon concentration in housings does not allow correct and precise comparison
with the regulatory level, both for the commissioned and operated buildings. Additionally, it complicates a
development of the effective method, mass control strategy and identification of buildings with high radon
concertations. A reliable method of control, considering time variations of radon and duration of exposure,
was developed in Russia several years ago, but it is not well-known and not applied on practice. This paper is
focused on a novel principle of radon control, based on simple criteria, widely used in metrology and comply-
ing to the modern standards. This principle introduces a new parameter — the radon time variation coefficient
K (1), which reflects main constituent of the uncertainty of the average annual radon concentration depending
on the protocol and duration of the measurements. A novel algorithm for the estimation of K () is proposed,
developed on the base of the results of continuous annual radon monitoring in representative experimental
housings. Additionally, the structure of the correcting coefficient is presented, considering an impact of the
temperature on the radon behavior. The use of the corrective coefficient allows lowering the K (t)value, but
its application is limited.

Key words: Radon, volume activity, equivalent activity, time variation coefficient, corrective coefficient,
regulatory level, uncertainty, confidence interval, monitoring.
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HeonpeneneHHocTb pe3ynbTaTtoB KOHTPOSIA pafoHa B NOMELYEeHUsIX.
Yactb 2. IKcnepumeHTasnbHas OLEHKa HeonpeaeneHHOCT BPeMeHHbIX
Bapuauyuin pagoHa

A.A. ITananos!, C.M. Kucenes?, A.M. Mapennsiii’, K.JI. Kosaep?, C.!. Kysmmnnuukos®, A.C. Tukun®

"MHCTUTYT MUHEPAJIOTUH, TEOXUMHUU M KPUCTAJUIOXUMUHK PEAKUX 9j1eMeHTOB, MockBa, Poccus
2MenepanbHbIN MEAULIMHCKUNI Onodusnuecknii neHTp uM. A. M. BypHassHa,
denepanbHoe Meanko-onosorndyeckoe areHTCTBo Poccnn, Mocksa, Poccust
SHay4HO-TeXHMYECKUI1 LIEHTP paguallMOHHO-XUMUYECKOI 6€30I1aCHOCTU U TUTUEHBI,
denepansHoe Meanko-onosorndyeckoe areHTCTBo Poccnn, Mocksa, Poccust
‘U 3paniIbCKMil TEXHOJIOTMYECKU MHCTUTYT « Technion», Xaiida, M3panis
SMdenepanbHblii HEHTP MTMTMEHbI U anuaeMuoorun, MenepaibHas ciyx0a o Haa30py B cdepe 3aluThl IIpaB
notpeduTesieit u 6aarononyuus yesoBeka, Mocksa, Poccust
®O0ILIECTBO ¢ OrpaHUYEHHOI OTBETCTBEHHOCTBIO « MHCTUTYT «Ps3aHbarpoBOAIIPOEKT»», Pa3anb, Poccus

B nepesoii wacmu cmamou no0poOHO paccmompena npobaema KoOHmpoasi padona 6 30aHusxX, a makaice

npeonodNcer HadelCHbli NPUHUUN KOHMPOAS PAOOHA 8 NOMEUEHUSIX, KOMOPbLI 6600UM HOBbLI napamemp, —
Koa(puuyuenm epemenioix éapuayuii padora K (). dmom kospduyuenm evipaxcaem ocrosHyio cocmas-
ASHOULYH) HEONPedeseHHOCMU CPeOHe20008020 YPOBHS PAOOHA 8 3A8UCUMOCHIU OM PeXCUMA U NPOOOAINCU-
menvHocmu usmepenuil. Taxoice npednocer opueUHANbHbIIL ANOPUMM ONpPeOeNeHUs YACMHBIX U MAGAUYHbIX
snauenuil K (1) na ocroee pe3yabmamos HenpepoleHbix 20006b1X MOHUMOPUH206 PAOOHA 6 NPeOCMasUmens-
HbIX SKCNEPUMEHMANbHBIX NOMEeUeHUSX. B 0anHoll wvacmu cmamou npuodames pe3yavmamot 20008biX He-
NPepbIBHbIX MOHUMOPUH208 KaK 008eMHOI aKMUBHOCMU padoHa, makK u e2o douepHux npooykmoe pacna-
da, nposoduswuxcs ¢ 10 sxcnepumenmanvhvix nomeuwenusx é nepuod ¢ 2006 no 2013 e. Imu nomewenus
Haxoodunucy 6 7 30aHusx, 8 0CHOGHOM pacnonoicerHvix ¢ Mockogckom peeuone. Bce sxcnepumenmanshole
nomeuwienus umerom demanvroe onucanue. Ilpumenerue opueuHanIbHOO aneopumma oopabomku pesynsb-
mamog 20006bIX MOHUMOPUH208 NO360AUNO ONPEVeAUMb YACHHble U MAabAuUHble 3Ha4eHUs Kodgduyuenma
K (1) 6 3a6ucumocmu om pexcuma u npoooaxcumesbHoCmu usmepenuil. 3nauenus smoao kospguuyuenma
CHUDICAIOMCS NOYMU 8 084 pA3a, ecau y4umoleaemcs memnepamyproe eausnue. OOHaKo 803MONCHOCHb MA-
K020 yuema cyuecmeerHno oepanuuueaemcs paoom ycaosuii. Kpome moeo, obcyscoaemes ajicHocms yuwema
2eonoeuteckoeo akmopa. Ipusooumes oyeHka penpeseHmamugHOCMU NOAYHEHHbIX OAHHbIX, A MAaKlce
npedaazaemcs cnocod 045 6epupuKauUU U ymouHeHus madauuHbix snavenuil koagpguyuenma K (1). baazo-
0apsi NOAYHMEHHbIM Pe3yAbmamam omKpbleaemcs 603MONICHOCMYb CO8EPULEHCMBOBAHUA NOOX0008 8 00aacmu
CAHUMAPHO-3NUOEMUON0SUHECK020 HAO30PA 8 YACMU NPAKMUYECKOU Peaiu3ayuy cmpameuy Maccogozo
KOHMPOAsL padoHa u 3@eKkmusHo20 6bi6AeHUs 30AHUL C NOBbIUEHHbIM COO0ePIICAHUEM PAJOHA.

Kimouesblie ciioBa: padow, o0semMHass akMUBHOCMb, IKGUBANCHMHAS AKMUBHOCINb, KOIPdulyueHm ape-
MEHHbIX 6apuayuili, NONPasoUHblll KoIPduyueHm, HeonpedeseHHOCMb, IKCHePUMEHMANbHOe noMelyeHue,
MOHUMOpUHe.

BeepneHue

KoHTponb copepxaHusi pagoHa B 34aHUSIX NMPOBOAMTCS
yXXe HECKOJbKO AECATUNETUIN BO MHOMMX CTPaHax M1pa, BKO-
yas Poccuio. OgHako 00 cux nop pesynbTaThl KOHTPONS pa-
[OHa B MOMELLEHMSAX HENb3S CYMTATb HAAEXHbLIMU, MOCKOJNIbKY
CNOXMBLUAACS NpaKTUKa He NpenycMaTpuBaeT KOMYECTBEH-
HYIO OLEHKY HeonpeneneHHOCTN cpeaHerofoBoi 0ObeMHON
akTmBHocTM (COA) pafoHa, Kak 1 ero cpeaHerogoBol 9KBU-

BaJIEHTHOI PaBHOBECHOIN 06beMHON akTuBHOCTM (COA). 9Ta
npob6aemMa AOCTaTO4HO NOAPOOHO paccMmaTpuBaeTcst B rnep-
BonyacTtu ctatbk [1] (nanee —Yactb 1). Kpome Toro, BHactn 1
NpeacTaBfieH NPUHLMM, 06ecnevnBaroLLMiAi HAAEXHOCTb KOH-
TPONS pafoHa B MOMELLEHMSX, MOCKOJIbKY OH COOTBETCTBYET
TpebOoBaHVSM METPOJONN U COBPEMEHHbIX CTaHAAPTOB. ATOT
MPVHLMMN BBOAWT HOBLIN NapameTp — KoabduumeHT K (t), Ko-
TOPbIA BblpaXaeT HeonpeaeneHHOCTb BPEMEHHbIX BapuaLuii

LiananoB AHgpeit AHaTONbeBUY

WNHCTUTYT MUHEpanorumn, reoxXMMmnm i KpUCTanioxXMMmm peaKnx 351eMeHTOB.
Appec pna nepenucku: 121357, Mockea, yn. Bepecaesa, 15; E-mail: andrey-ants@yandex.ru
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pagoHa, SBNSETCS BaXHbIM KOMMOHEHTOM HEONpPeneneHHo-
ctn COA (nnn CBA) pagoHa 1 3aBUCUT OT NPOLOMKNTENbHO-
CTV 1 pexunmMa namepeHunii. Takxe B Hactn 1 nogpobHo onncax
OpurMHaUbHbIA Crocob onpeaeneHns KoaddurumneHTa K (t) Ha
OCHOBE PEe3yNbTaTOB HEMPEPbIBHbLIX FOAOBbLIX MOHUTOPVHIOB
pafoHa B MPeACTaBUTENIbHBIX SKCMEPUMEHTASTbHBIX MOMeLLe-
HUsX. B KauecTse TabnmyHbIx 3Ha4eHW K (1), NprMeHaembIx
HENOCPELCTBEHHO A1 KOHTPONS pagoHa B MOMELLEHMSX, UC-
NONb3YTCA TONbKO MaKCHMaJIbHbIE 3HAYEHWS], MONYyYEHHbIE
MO BCEM SKCMEPUMEHTASIbHBIM NMOMELLEHNSM.

JaHHasa yacTb cTtaTbk (HacTb 2) NOCBSLLEHA OMUCAHMUIO
9KCMEPVMEHTaNbHOIrO OMNPEAENEHNS YACTHbLIX U TabNNYHbIX
3HaveHuin koapdurumerTa K(t) ¢ y4ToM TemnepatypHoro
BANSIHUS, @ Takke OOCYXOEHWUIO MOJyYEeHHbIX Pe3ysbTaToB,
OLLEHKe 1X NPeACTaBUTENIbHOCTU U cnocoby Bepudukaumn.

XapakTepncTuka 3KCnepuMeHTasNbHbIX NOMELLEHMIA

OKcnepumeHTabHas 4acTb UCCNeaoBaHW NPpoBOANIaCk B
nepwog c 2006 no 2013 . n oxsartbiBana 10 NOMeLLLEHNIA C NOBbI-
LLUEHHbIM CcoAepXaHnem pamnoHa, BblbpaHHbIX B COOTBETCTBMM
¢ TpeboBaHusMM YacTn 1. OTM nomelLeHnss Haxoaununce B 6
3[aHusX, pacnonoxeHHblx B Mockse 1 MockBOBCKOWM 06nacTu,
1 oaHo 3aaHue B PasaHckon obnactu. O6beMHas akTMBHOCTb
pagoHa B Hapy>KHOM BO3ayxe cocTasnsna okosio 10 Bk/m3.

Hanbonee BaxHble XapakTepUCTUKL SKCMEPUMEHTasbHbIX
rnoMeLlLeHnii npueoasaTca B Tabnuue 1, BKIoYas xapakrepu-
CTVKM 3[4aHUS, reosiormm 1 KnumaTta, KOTopble MOXHO NEerko
onpenennTb Npy oCMOTpe 0ObekTa KOHTPOSS, a Takke Uc-
nosnb3ysa nHdopmaumio na MHtepHeta. Ctonb NnogpobHoe onu-
CcaHne 0OLEKTOB KOHTPOJIA HEOOXOAMMO OJ1 MOCNeayoLEen
KnaccudukaLmm noMeLweHun n naeHTuoukaumm ¢aktopos
(Ka4eCTBEHHbIX MPU3HAKOB), BAVSIOLLMX HA NOBEAEHME Paao-
Ha 1 3HadYeHna K (t). Knaccnudrikauys nomeLLeHnin Ha 0OCHOBE
MPOCTbLIX MPU3HAKOB MOMOXET B OyyLLLeM CYLLLECTBEHHO NOBbI-
cuTb 3PPEKTUBHOCTbL NPOLIEAYPbI KOHTPOS, HO NPU YCNOBUU
Hann4uns 60nbLLIOro 06beMa aKCNepPUMEHTASIbHBIX JaHHbIX MO
pasHbIM MOMELLEHNSAM pPadHbiX 3aaHnin. OgHako Ha Tekylem
aTane mnccnegoBaHnin knaccndukaums noMeLeHnin Heuene-
Cc0o006pa3Ha, NOCKOsbKY HEBO3MOXHO 0OLEKTUBHO ONpPenenTb
NPU3HAKN PaHXMPOBaHUS M3-3a Masioro KOMMYeCcTBa akcne-
PUMEHTasIbHbIX NMOMELLEHUIA U, COOTBETCTBEHHO, HEeAOCTaTKa
CTaTUCTUHECKNX JaHHBIX B OTHOLLEHUW 3HAYeHUl KoabbuLm-
€HTa BPEMEHHbIX Bapuaumii pagoHa.

B akcnepumeHTanbHbIx nomMetleHnsx (9M) 1, 3,4,5,6mn 10
OblIM BCeraa 3akpbIThbl OKHA 1 ABEPW, a JIOAM NOYTM HE MPUCYT-
cteoBann. [ipyrume yeTbipe nomeleHuns 3l 7-9, skoyas Ol 2,
9KCMNJyaTUPOBaIMCh B HOPMaJIbHOM PEXMME, U B HUX Nepnoam-
yeckn npucyTcTBoBaM ioan. Al 2 — 310 oTaensHasa nabopa-
TOPHas KOMHaTa BHYTPW NOABASIbHONO MOMELLIEHMS, B KOTOPOM
obecneymBancs OTHOCUTENBHO CTabWIbHbIN MUKPOKMMaTNYE-
CKUI PEXNM 3a CHET HANNYNS AOMONHUTENBHBIX CTEH.

Mo aHanorum ¢ 3 2 6bIN10 NOCTPOEHO NomeLleHne 3 6,
NCMosb3yeMOe B KA4eCTBE PaoOHOBOM KOMHATbI C O4EHb HN3-
KM BO31yx000MeHoM, B cpeaHeM paBHoMm 0,1 4=, OTmeTuMm,
4YTO BO3OYyXOOOMEH Ha TakOM YPOBHE MOXHO CUMATATb MUHM-
MaJlbHbIM [J151 Pa3HOr 0 TUMa NOMELLEHNIA B NOOLIX 3AaHNSIX.

B akcnepumeHTanbHbix nomeweHunsax Al 1 n 3 6 mc-
NoJSIb30BasICA OAMH M TOT XXE NCKYCCTBEHHbI MCTOYHUK pago-
Ha (kmnakuii pactBop Ra-226) ¢ BbICOKOM 1 CTabUSIbHOM CKO-
POCTbIO amMaHauun, pasHoi 3,0 Bk/c unun 260 (500) Bk/(m3-y)
¢ yyeTom o6bema 3 1 (3 6).

dkcnepuMeHTanbHoe nomeweHne 3l 3 oTanyanocs Tem,
4YTO BECb €ro Mo npeacTaBsis cOO0M OTKPbITLINA FPYHT, KO-
TOPbIA, O4EBUOHO, SBNANCA OCHOBHLIM MCTOYHUKOM pajoHa
B 3TOM MOMELLEHNN (MPUYEM €r0 BbICOTA U3-32 HEPOBHOIO
noJsia pasfiMyanacb No4Tu B 2 pasa, cornacHo tabnuue 1).

C uenbto bonee OeTanbHOrO CPABHUTENILHOTO U3YYeHus
BJIMSIHUSA NMOroAHbIX YC/IOBWIA HA NOBEAEHNe pafoHa rogoBo
MOHUTOPUHI OblN1 3anyLleH OJHOBPEMEHHO B MOMELLEHUSX
Al 1 1 3N 3, KOTOpble UMEIOT NPUHLUNNASIBHBIE OTANYNS.
CornacHo Tabnuue 1, 3N 1 — 870 HebonbLIaa 3aKpbITas KOM-
HaTa BHYTPM Yepaaka Co CTabuSbHbIM NUCKYCCTBEHHbLIM UC-
TOYHUKOM pafoHa, a Al 3 — 310 6osbLIOE NOABaNIbHOE NoMe-
LEHNE C ECTECTBEHHBLIM MCTOYHUKOM pPafoHa B BUAE FPyHTA.
Kpome Toro, T nomeLeH1s HaXOAMANCH B Pa3HbIX 3AaHUSX,
paccTosiHue Mexay KoTopbiMu 0ko10 40 kM. Tem He MeHee, B
3TUX PE3KO OT/IMYAIOLIMXCSA MOMELLEHUAX HAbMI0AaN0Ch CXO-
Xee 3aKOHOMEpHOe noseaeHve pagoHa [3].

B npouecce MOHUTOPUHIa BbISICHWIOCh, YTO 3KCMepu-
MeHTanbHoe nomelleHme 3l 5, kak 1 caMo 3gaHune, Haxo-
ONTCS B aBapPUMHOM COCTOSIHWM, T.K. B Nepuon TasHUS CHe-
ra rpyHTOBble BOAbl 3aTaninBanv nogsan. YpoBeHb BOAbl B
nopgase COCTaB/s HECKONIbKO CaHTMMETPOB U COXPaHsICs
B T€YEHME HECKOJIbKNX MECSILIEB.

CornacHo Tabnuue 1, B 3KCnepuMeHTanbHbIX MOMELLEHN-
ax 1,3, 6,7,8,9, 10 npoBoanics rogoBoin MOHUTOPUHT 00b-
emMHoi aktmeHocTn (OA) pagoHa. MapannensHo nnn BMECTo
OA panoHaB 3l 2, 3,4,5,7, 10 npoBoauscs rofoBoin MOHU-
TopuHr OPOA pazoHa.

Oco60 0TMETUM, YTO BO3AYXOOOMEH BO BCEX 3KCMEpu-
MEHTasIbHbIX MOMELLEHNSX OCYLLECTBAACA 3a CYeT ecTe-
CTBEHHOW BEHTUASALMW, YTO XapakTepHO Ans GONbLUMHCTBA
30aHuIA. JKCNepUMeEHTaslbHble MOMELLLEHMS 000rpeBannchb
MBO0 3a CYET LUEHTPaNbHOro OTOMAEHUs 3aaHunst, NMnbo NHan-
BuayanbHo, kak Il 10. B nomewweHmsax 3l 1, 3, 5 n 6 ueH-
TpasibHOEe OTOMJIeHMEe He NpeaycMaTpuBanock, ogHako 3l 1
[OMNOSIHUTENBHO OTaNNBaNOCh 3N1EeKTPOOOOrpeBaTenem.

Cpenctea nsmepeHuin

Ons namepernii OA pagoHa (1 TeMneparypbl) B pexmme
MOHMTOPA WCNOABb30BaNUCb paguomeTpbl  «AlphaGUARD»
(Genitron Instruments GmbH, fepmaHna) ¢ nepuogomM peru-
cTpauun 14 un «RadonSCOUT» (Sarad, lfepmaHust) ¢ neproaom
pervctpauum 3 4. N3meperns IPOA pagoHa (1 TemnepaTypbl)
TaKXe BbIMOJIHANMCH B PEXMME MOHUTOPA C MOMOLLbIO a3p0-
30/1bHOM0 paamomeTpa pagoHa PAA-3-01 «AnbdaA3PO» (HTL,
Amnnutyna, Poccus) [4]. Bce 9Tn pagmomeTpbl 3aperncTpum-
poBaHbl B focpeecTpe U NPOAEMOHCTPUPOBAHBI HAa pUCyHKe 1.

Puc. 1. PagnomeTtpsl pagoHa: «<AlphaGUARD>» (a), <RadonSCOUT»

(6), 1 aspo3onbHbIi pagnomeTp IPOA pagoHa: «AnbdaAdPO» (B)

[Fig. 1. Monitors of radon: AlphaGUARD (a) and RadonSCOUT (b),
and monitor of radon progeny (EEC): AlphaAERO (c)]
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Research articles

B Hayane nccnepnoBaHUn C LESblo HAOEXHOCTU BbINOJI-
HEHVS roOOBbIX HEMpepbiBHbIX MOHWUTOPUHIOB OA papoHa
B NMEPBbLIX 3KCNEePUMEHTasIbHbIX nomeweHusx (M 1, 3 n 4)
napannensHo ¢ «AlphaGUARD» Takke BbIMONHANMCH Henpe-
PbIBHbIE M3MEPEHMS C MOMOLLbIO HECTaHOAPTU30BAHHOMN
YCTaHOBKW, COCTOSILLEN M3 OEeTeKTopa Ha OCHOBE KaMepbl
Jlykaca, paboTatoLleli B NpoTo4HoM pexume [3]. Pesynbtathbl
napasnnenbHblX U3MEPEHUA NOoKa3ann HaOQEeXHOCTb PaboThl
NCNONb3yeMbIX PaAMOMETPOB, MNO3TOMY B AaJIbHENLLEM NMPU
NPOBEAEHUN CNEAYIOLNX FOA0BbIX MOHUTOPUHIOB M3Mepe-
HUS He oybnupoBanuch, TeM 6osee y4uTbiBas A4OCTATOYHO
MSIrKME MUKPOKIMMaTMYeckne pabouve ycrnoBusi BO BCEX
3KCNeprMeHTaNbHbIX MOMELLEHWNSIX.

BnepBble 6blIM NPoBeAEHbI HENPEPLIBHbIE TOL0OBbLIE N3-
mepeHuss QPOA pamoHa B pexume MOHMTOpa Onarogaps
npuMeHeHntio pagmomeTpa «AnbdaAdPO». lMepuon peru-
cTpaumy COCTaBnsa 3 4 M HAYMHANCHA C MPOKa4ykM BO3ayxa
yepes aspo30sbHbl GunbTp APA-PCIM-3 B TeveHne 10 MyH
CO CKOPOCTbIO 8 J1/MUH (eXeHeAeNbHO BbINOHANNCH 3aMeHa
unbTpa 1 KOHTPOJIb PaBOThl AETEKTOPA C MOMOLLBIO LITAT-
HOrO TOYEYHOr0 UCTOYHMKA anbda-n3nydeHuns). Uamepexve
TeKyLLEen akTUBHOCTM GUNbLTPA BbINONHANOCH B PEXUME aflb-
da-CnekTpoOMETPUM C yHETOM OCTATOYHOM aKTUBHOCTW NOCHE
npeablaywmx nepnoaos padoTsl. B «AnbdaAdPO» ncrnonbay-
€TCsl YHMKasbHbIN anroputM pacyeTta SPOA papoHa [4].

Mockonbky K/(t) - 0GespasmepHas BennyMHa (CM.
YacTb 1), onpenensiemMas kak oTHoLeHne Tekywmx OA (unm
OPO0A) pagoHa k COA (unu C3A), To OTCYTCTBYET HEOOXOAM-
MOCTb y4eTa CUCTEMATUYECKOW HEONPEAENEHHOCTU U3Meps-
€MOI akTMBHOCTU. Kpome TOro, y4mTbiBasi, 4TO M3MEPEHUS
nposoannuck B 3l C NOBbILLEHHBIM COAEPXaHEM PagoHa, a
nepvoa,UHTerpupoBaHust npm 06paboTke pe3ynbLTaToB N3me-
peHUi coCcTaBnsan He MeHee 1 cyT (Tabn. 2, ucknyas Nepeyio
CTPOKY AaHHbIX), CTaTUCTUYECKas HEOMPEAENEHHOCTb TakoM
YCPEOHEHHON OTHOCUTENIbHON aKTMBHOCTW He MpeBbilana
HECKONbKNX NMPOLLEHTOB.

Pesynbratbl rogosbix moHutopuHros OA n APOA
papoHa

Pesynbratsl ronosbix MOHUTOPUHIOB OA n OPOA pagoHa B
9KCNEPUMEHTAIbHBIX MOMELLEHWSX C MEPUOAOM PErncTpaLmm
(ycpeaHeHus) aaHHbIX 3 4 NpUBOASTCS Ha pUCyHKe 2(a-B). 13
3TUX PUCYHKOB BMAHO, 4TO BCe Al MMenu NoBbILLEHHbIN YPO-
BeHb pafoHa. B 6onblumHcTee cnyvaeB OA n 9POA pagoHa B
JNIETHUI NMepunog, Bbile, YeM B 3UMHUIA. [Jaxe npu oTCyTCTBMMU
NIOAEN B NOCTOSAHHO 3aKkpbIThbiX NomelueHnsx (3 1, 3, 4, 10)
HabnoaanmMcb Takme Xe CYLLECTBEHHbIE BPEMEHHbIE Bapua-
unn OA 1 OPOA pafoHa, kak 1 B nomelleHusx 3N 2, 7, 8, 9,
KOTOpbIe 3KCryaTUpoBannch 6e3 Kakux-nmbo orpaHU4eHnin.

M3 pucyHka 2(a-B) BUAHO, YTO YaCTOTHbIE pacnpe-
neneHus OA (unun OPOA) papoHa He uMmeloT obuiel
3aKOHOMEPHOCTU (HanpuMep, HOPManbHOW WAW NOr-
HOpPMasNibHON), a XapakTep MX BPEMEHHbIX Bapuauuin B
TeyeHne roga B pasHbix Al gocTaTtoyHo pasHoobpas-
Hbll. TeM He MeHee, HECMOTPS Ha CYLLECTBEHHbIE OT-
NNYNS 3TUX BPEMEHHbIX PAAOB, MOYTU BO BCEX Clyvyasax
(kpome I 5) HabnogaeTcs CXOXMWIA xapakTep Hemnpe-
PbIBHOFO CHUXEHWA BO BPEeMeHUn koadduumnenTa K (1),
COrfacHo pucyHkam 4 n 5.

Kpome Toro, nocKosbKy B 9KCNEPUMEHTANbHbBIX MOMELLLEHM -
ax 3N 7, 10 npoBOANNNCE OAHOBPEMEHHbIE MOHUTOPUHI OA 1
OPOA panoHa, Ha pucyHke 3 NPYBOASATCSH BPEMEHHbIE Bapua-

umn dakTopa paBHOBECUS (OTHOLLEHNE OAHOBPEMEHHO M3MeE-
peHHbIX 3HadeHni OA 1 OPOA pagoHa) No KaxkaoMy U3 HUX.

AHanu3 pesynbTaToB rOL0BOM0 MOHUTOPUHIA B OPUCHOM
nometeHnn 3N 7 Nnponm3BOACTBEHHOIO 30aHMS NOKA3bIBAET,
yto OA unn 3POA pagoHa B Nepuof BbIXOAHbLIX AHEN (Cy0-
60Ta 1 BOCKpPECEHbE), Koraa 34aHne 3akpbiTo U B HEM HeT
nogen, B cpegHem B 1,5-2,0 pa3sa Boille, 4eM B Nepuop, ocy-
LLLeCTB/IEHNS NPOM3BOACTBEHHOrO npouecca (6yaHne OHu).
Mpuyem BpemeHHble Bapraumn kak OA, Tak n 9POA pano-
Ha MOYTUN HEe OTNIMYaNIUCh B aBCONMIOTHOM BbIPaXEHUN MexXay
OaHHbIMKn nepuogamu. COOTBETCTBEHHO, B OTHOCUTESIbHOM
BblpaXxeHun Bapuaumm 6uinm Huxe B 1,5-2,0 pasa B nepurog,
BbIXOAHbIX. Takke ycTaHoBNeHo, 4To cpeaHsas OA pagoHa B
nepuoa ToJIbKO paboyero BpeMeHU 1 KPYriocyTo4HO B Bya-
HWe OHW NOYTUN paBHbI, HO cpeaHas APOA pasoHa NpMMepPHO
B 1,5 pa3a Huxe B nepuof paboyero BpEMEHU, Yem KpPYrio-
CYTOYHO B ByaHVE AHW.

B opyrux 9N nogobHble 3aKOHOMEPHOCTM He 0BHapyxe-
Hbl, T.K. H/ B OIHOM M3 HUX, BKtoYas Il 2, He ObINo CTPOrom
LUMKJIMYHOCTU MHTEPBAJIOB PA3HOro MOMb30BaHMS NMomelle-
HUEM U 3OaHNEM.

OueHka BpemeHHbIX Bapuauuii OA n APOA pagoHa

OueHka koadduLUMEHTa BpeMeHHbIXx Bapuaumii OA n
OPOA panoHa BbINONHSANACh B COOTBETCTBMM C alTOPUTMOM,
noapo6HO onucaHHoM B Yactu 1, Ha OCHOBe pe3yNbTaToB
rOAOBbIX MOHUTOPUHIOB (CM. puC. 2), NPOBOAMBLUMXCS B
aKcnepuMeHTanbHbIX NomMelleHnsx (cm. Tabn. 1) npu ecte-
CTBEHHOW BEHTUNSALMWN. Pe3ynbTaTbl TAaKON OLLeHKM NOKa3aHbl
Ha pucyHke 4 (a, 6) ona cnyyass OAHOIrO U3MEPEHUS B Teue-
HWe roga, a Takxke Ha pucyHke 5 (a, 6), ecnm B Te4eHne roga
NPOBOAMAICH MO 2 U 4 N3MEPEHNSI C MHTEPBAIOM Havana
n3mepeHnii 6 nnm 3 Mec. COOTBETCTBEHHO. B nognucsax k
pUCyHKky 5 (a, 6) Npy1 YNoOMUHAHUN MUHUMAaJTbHOW NPOL0XN-
TENbHOCTM OHOIr0 U3 2 Nnn 4 N3MepeHnii NoapasyMeBaeTcs,
YTO ANINTENBHOCTb CE30HHBLIX U3MEPEHWIA (T.€. BbINOJIHAEMbIX
B pa3HOe BPeMs roga) MOXeT ObITb HEOANHAKOBOW.

Ha pucyHke 6 npnBoanTCS 3aBMCUMOCTb KO3PPUrLUMEHTA
K/(t) OT MpOOOMKMTENbHOCTM HEMPEPbIBHLIX M3MEPeHUit B
YCNOBUSIX €CTECTBEHHOWN BEHTUASILMN NOMELLEHWI C Y4ETOM
TemnepaTypHoro BausiHMs (cM. YacTb 1). CpaBHeHune aToi
3aBUCUMOCTM C PUCYHKOM 5 (a, 6) nokasbiBaeT, 4To Gnaro-
0aps y4eTy TeMNepaTypHoOro BANSHUS TabNNYHble 3HAYEHUS
K (t) cHuxatotca noutv B 2 pasa. OAHaKko Takoe CyLeCTBEH-
HOE CHDKEHne K (1) HabniogaeTcs nuilb Npy onpeaeneHHbIX
YCNOBUSIX: CTabWbHbIA MCTOYHMK pafoHa, OKHa 1 ABEPU Mo-
CTOSIHHO 3aKPbIThl, MPOSOIKUTENBHOCTb U3MEPEHUI He Npe-
BblLLaeT 2 Hegenu. PacyeTHble nCcneaoBaHUs NokasblBaloT,
YTO y4eT TEMMNEPATYPHOrO BANSHUSA HE OAET 3HAYMMOro ad-
dekTa, ecnv BbINOHATCS AONTOCPOYHbIE M3MEPEHUS 60
HECKOJIbKO M3MEPEHWI MPOBOASATCS B PAa3HbIE CE30HbI FOAA.

B cnyuae OM 5 3HadeHna K (t) He Obliin NPUHATHLI BO BHU-
MaHue, T.K. 0Ka3aJMCb HECONOCTaBUMO BbICOKMMW BClen-
CTBWE aBapUNHOIro COCTOSIHUS NOABaa B 34aHMM, O YEM yKa-
3bIBAIOCb paHee. TeM He MeHee, 3TO TOXe NONE3HbIN ONbIT,
KOTOpbIV 06CYXAaeTcs B CreaytoLLemM pasaerne.

HapexHOoCTb KOHTPONA pagoHa B 30aHUSIX rapaHTUpyeT-
Csl 3a CHeT peanudauumn npenyioxeHHoro B Yactmn 1 npmHum-
na KOHTPONS Ha OCHOBE 3KCNEPUMMEHTasIbHO OrnpeneneHHbIX
3Ha4eHui K (t). B Tabnuie 2 nprBoaATCS TabnnyHbIe 3Hade-
HUs K (t) B oTHoweHun Bapuaumii OA n 9POA panoHa B 3a-
BMCUMOCTU OT MPOAOIKUTENBHOCTU U PEXUMA U3MEPEHUN
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Puc. 2. PeaynbTtaThl rogoBbix MoHUTOpuHroB OA n OPOA panoHa (Bk/M%) B akcnepumeHTanbHbIX nomelueHusx 3l 1-4 (a), 3 6-9 (6)
n 3N 5, 10 (B), a Takke HepenbHble TPpeHabl (ToncTas kpueas), COA nnm COA (ToHKas IMHUS) U YaCTOTHbIE pacnpeaeneHns pesynbTaToB
n3mMepeHuii B cCooTBeTCTBYtoLWMX Il [2]
[Fig. 2. The results of annual monitoring of the radon activity concentration (Bg/m?®) and EEC (equilibrium equivalent concentration in Bg/m?®)
in the experimental rooms ER 1-4 (a), ER 6-9 (b) and ER 5, 10 (c), the weekly trends (thick lines), AAIR levels (thin lines) and the patterns
of the measurement results’ distributions [2]]
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B YCNOBUSIX €CTECTBEHHON BEHTUNALMN NMOMELLEHUI, Takxe
yunTbIBas TemnepaTtypHoe BausHue. OgHako HeobxoamMmo
NPUHUMAaTbL BO BHUMaHWE, YTO AaHHble, Tabnuue 2 6binuv no-
Jly4eHbl HA OTHOCUTEJILHO OrpaHM4YEHHOM 3KCMNEepUMEeHTaslb-
HOM MaTepuane, No3TOMY OHW A0/MKHbI noasiexatb Bepudun-
Kauum 1 npu HeobxoOMMOCTU YTOYHSTbCS. OTa npobnema
6onee noapobHo 0bCyxaaeTca B NocneaHeEM pasaene.

O6cyxpaeHne pe3ynbTaToB

JOoCTaTo4YHO MHTEPECHBIMN N BAXHbIMUK ABASIOTCA pe-
3ynbTaTbl FOAOBOr0 MOHUTOPUWHra dakTopa paBHOBECUS
B ABYX 9KCMNepuMeHTasbHbIXx nomewenuax (3N 7 n 10),
cornacHo pucyHky 3. Kak BUAHO M3 pPUCYHKA, BO-MEPBBIX,
BPEMEHHbIE BapMaLMM HE UCTUHHOIO, @ MHCTPYMEHTaslb-
HO onpegensemoro dakTopa paBHOBECUS B SKCMPECCHOM
pexmMe SBNSI0TCA 4YPE3BblYaMHO BbICOKMMU. [axe He-
OeNbHbll TpeHA, dakTtopa paBHOBECUS, HE3aBMCUMO OT
XapakTepa akcrnyatauum noMeLweHunin (cm. Tabn. 1), Toxe
OT/IMYAETCH 3HAYMTENbHbIMU Bapuauusmun. Bo-BTopbIx, B
oTannmBaemoM nomeuteHnn 3 10 X1Mnoro 0gHO3TAXKHO-
ro poma (Ho 6e3 XunbLoB) HabNAANUCH SPKO BbIPaXKEH-
Hble Ce30HHble Bapmaumn dpakTopa pasHosecus. [oaTomy
KOHTPOJIb PpakTopa paBHOBECKS B KPAaTKOCPOYHOM U Aaxe
[ONIFOCPOYHOM pexnMax He MMeeT CMbICna, T.K. He Cro-
COBCTBYET YTOYHEHUIO HY CTENEHN BANSHUS BO3AYyX000Me-
Ha Ha pagoHOBYl0 0O6CTAHOBKY B MOMELLEHUN, HU OLLEHKN
UHOMBUAYANbHBIX WAN KOMIEKTUBHBIX [03 00/y4eHus oT
pagoHa. Mpu oueHke o3 Hambonblias TOYHOCTb OyaeT
[OoCTUraTbCs, eciM UCnosib3oBaTb Hambosiee BEPOSTHOE
3HayYeHune dpakTopa paBHoBecus, pasHoe 0,4 [5], nu6o 0,5
(cornacHo MY 2.6.1.2838-11)' ¢ HeKoTopbIM 3anacom Ha-
OEXHOCTU, 4TO TakXe MOATBEPXAAETCa peldyabTataMn Ha-
Lero npeabiayLero nccnenosaHus [6].
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Puc. 3. BpemeHHble Baprauum dpaktopa paBHOBECUS B ABYX
aKCcnepuMeHTabHbIX nomMelleHusix (3N 7, 10), a Takxke HeaeNbHble
TpeHAbl (TONCTas KpMBas) 1 CpeHEerofoBble 3Ha4YeHUs (TOHKas
nuHuA) [2]

[Fig. 3. Temporal variations of equilibrium factor in two experimental
rooms (ER 7, 10), the weekly trends (thick lines) and annual average
values (thin lines) [2]]

BhbiLen3noxeHHble COOBPaXeHNs 1 YTBEPXXAEHWS B MOSIHOM
Mepe OTHOCATCS K MOMELLEHNSIM C ECTECTBEHHOW BEHTUASLIMEN.
OpHako BcneacTeme paboTbl MEXaHUYECKONM BEHTUNALMN dak-
TOP PABHOBECKS MOXET CYLLECTBEHHO CHWXATbCS, MPUHUMAs
3HauyeHns 0,2 1 HUXe, H4TO XapaKTEPHO 15 MOMELLEHNI 30aHNI
B OCHOBHOM MPOV3BOACTBEHHOIO MM OBLLECTBEHHOIO TWNa.
Ckopee Bcero, npu ctabunbHom paboTe BEHTUSLMM C YBENU-
YEeHMEeM ee MOLLHOCTV MOXHO oXuaartk, 4To K (t)—0. B aTom
clyyae LenecoobpasHo OrpaHNYMTLCS JINLb KPAaTKOCPOYHbIM
namepeHnem IPOA papgoHa nmbo B SKCMPECCHOM pexunme,
6O B PEXUME MOHUTOPA B TEHEHME HECKONBKUX CYT, YTO TPe-
OyeT yTouHeHust. [10aToMy HeobX0aMMO U3yHeHMe xapakTepa 1
amMnAnTyabl BpeMeHHbIx Bapuaumii APOA 1 06beMHOM akTuB-
HOCTW pafioHa B YC/IOBUSIX CTAOWBHOWM paboThbl MEXaHNYeCKoM
BEHTUNAUMM ONs1 MPOBEPKM CNPaBELIMBOCTY NPEANONOXEHWS,
4t0 K (1)—0. B cy4ae NpousBOACTB, CBA3AHHbIX C TEXHOTEHHbI-
MW HECTaBUSIbHBIMU UCTOYHMKAMW PaoHa, OJ1S OpraHM3aumm
KOHTpONs HeobxoayMa pa3paboTka creLmanbHbIX NOAX0O0B 1
METOL0B, YYMTbIBAIOLLMX CreumdmKy NPOM3BOACTBA.

AHanns 3aB1cUMOCT koaddurumenTa K (t) oT NpoaoIKM-
TESIbHOCTU N pexumMa, a Takke APYrux YCNoBUA N3MepeHni,
cornacHo Tabnuue 2, NpUBOAUT K CNIEAYIOLLYM COOOPAKEHUSAM.

BpemeHHble Bapuaumm SPOA pagoHa Bbile, 4em Bapua-
umm OA pagoHa B cpegHem Ha 20-60% B CBSA3M C JOMNOSHU-
TenbHbIM BAMsHMeM Ha OPOA Takux GakTopoB, Kak ocaxae-
HWe J,oYePHUX NPOAYKTOB pacnaja pagoHa Ha MOBEPXHOCTSX
B MOMELLEHUN, BKIOYAs 4enioBeka, a Takke WX AOMOJSHU-
TeNbHbIA CTOK (yOaneHue) 3a c4eT Bo3ayxoobmeHa. B To xe
BPEMS €CNN NMPOBOAATCS 4 M3MEPEHUS B Pa3Hble CE30HHI,
T0 Bapmaumm OA n SPOA pagoHa B CpefHEM pPaBHbl, Kak 3TO
MOXHO BUOETb B NocneaHemM ctonbue tabnumubl 2.

3HaunTeNbHO., MOYTU OBYKPATHOE CHUXKEHME Koahduum-
eHTa K|(t) nocturaerca 3a CyeT ydeTa TemneparypHoro Bnvi-
SIHWSI, COMACHO PUCYHKY 7. OQHAKO TaKOW MOAXOL BO3MOXEH
TONbKO B MEPUOS, KPATKOCPOYHbBIX U3MEPEHUI 1 ANLLb ANst NMO-
MELLEHNA OMPEAENEeHHOro Tuna, YTO MOXET CYLUECTBEHHO
OrpaHnyMBaTh ero NPakTM4eckoe NpUMeHeHne. TeM He MeHee,
HECMOTPS! Ha LieNbli Habop OrpaHMYeHNiA, yHeT TemMnepaTypHO-
ro BAUSIHWS, KakK Oblio NokasaHo B YacTu 1, MOXET NPUMEHSATb-
C$1 B 3HAYUTESIbHOW [0Ne 30aHn Ha Tepputopum Poccuu.

B0o3MOXHO, TabnMyHble AaHHbIE B OTHOLLEHUN Bapuauuii
OA papgoHa npu HenpepbIBHbIX U3MEPEHUSX B MHTEpPBane ot
1 0o 8 mec. MoryT ObITb 3aBblLEHbI (CM. Tabsl. 2), MOCKObKY
3Ha4eHnaK () ana skcnepuMeHTanbHOro nometleHns 3 1 s
3TOT NepPUOS, CyLLLECTBEHHO BbILLIE, YEM B APYI X IKCMEPUMEH-
TaslbHbIX MOMELLEHUSX, COrNacHO PUCYHKY 4(a). Takas pas3Hu-
La MOXET 0OBbACHATLCS TEM, YTO CYLLECTBEHHOE CHUXEHMWE
OA papgoHra B 3l 1 (3akpbiTas n oTanavMeBaemMas KOMHaTa Ha
yepake co CTabuibHbIM UCTOYHUKOM PafoHa) B XONO4HbIN
nepvoa, 06ycnoBieHHOe yBeIMYEHNEM €CTECTBEHHOIO BO3-
nyxoobmeHa [3], He KOMMEHCUPYETCS 3a CHET YBENYEeHUs
9KCXansLMM NOYBEHHOrO pafoHa BHYTPb 3AaHusl. TeM He Me-
Hee, Mbl NPeAnoYMTaeM KOHCEPBATUBHBIN NOAXOA, B YCNOBU-
SIX OrPaHNYEHHOr 0 3KCNEPUMEHTANIbHOrO MaTepuana.

CornacHo pucyHkam 4 1 7, 3Ha4mTenbHoe CHuxeHve K (1)
B OCHOBHOM Habntofaetcs B TedeHme nepsbix 7—10 cyT Henpe-

" MeToanyeckue ykasanus MY 2.6.1.2838-11. PagmaLmoHHbIN KOHTPOJIb U CAHUTapHO-3MMAEMMOIOrMYeckas oOLeHKa XnbiX, 00LLEeCTBEH-
HbIX 1 MPOU3BOACTBEHHbIX 3[aHWIA 1 COOPYXEHUIA NOCNE OKOHYaHUS UX CTPOUTENLCTBA, KanuTanbHOro PEMOHTA, PEKOHCTPYKLMM MO nokasa-
Tenam pagmaumoHHoi 6esonacHoctu. Y1B. 28.01.2011. B3ameHn MY 2.6.1.715-98. [Methodical guidance MU 2.6.1.2838-11. Radiation control
and sanitary-epidemiological assessment of residential, public and industrial buildings and constructions after the completition of construction,
general overhaul, renovation on the indicators of radiation safety. Approved 28.01.2011].
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Puc. 4. 3aBucmmocTb koaddpurumeHTa BpeMeHHbix Bapuaumii OA (a) n SPOA (b) pagoHa OT NPoa0IKUTENbHOCTY HEMPEPBIBHLIX N3MEPEHWIA

B 9KCMEPUMEHTaIbHbIX MOMeLLeHMsaX (M)

[2]

[Fig 4. Dependence of the coefficients of temporal variations of radon (a) and EEC (b) on the durations of continuous measurements

in the experimental rooms (ER) [2]]
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Puc. 5. 3aBrcrmocTb koadduumeHTa BpeMeHHbIx Bapuaumin OA (a) n OPOA (b) pagoHa 0T MYHUMANbHOM NPOAOIKUTENIbHOCTU OHOIO
13 2 nn 4 N3MePEHNIA B 9KCNEPUMEHTASbHBLIX NoMeLLeHunsIX (Sl1) ¢ nHTepBanom 6 nnm 3 Mec. COOTBETCTBEHHO [2]
[Fig. 5. Dependence of the coefficients of temporal variations of radon (a) and EEC (b) on the minimum duration of one of 2 (top)
and 4 (bottom) measurements in the experimental rooms (ER) with an interval of 6 or 3 months, respectively [2]]
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Puc. 6. 3aBnucrnmocTb koadpurumeHTa BpeMeHHbix Bapuaumii OA n APOA pafoHa OT NPOAOIXUTENBHOCTU HENPEPBLIBHLIX N3MEPEHUIA
B 9KCMepuMeHTasIbHbIX noMelleHusx Al 1-4 (C NOCTOSIHHO 3aKPbITLIMU ABEPSMU U OKHAMW 1 CTabUSIbHBIM UCTOYHUKOM PafoHa) ¢ y4eToM
TEMMEePATYPHOro BAUSHAS
[Fig. 6. Dependence of the coefficient of temporal radon and EEC variation on the duration of continuous measurements in the experimental
rooms ER 1-4 (at closed doors and windows, and a stable source of radon) taking into account the temperature effect]
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Puc. 7. CpaBHeHMe YTOYHEHHbIX B AaHHOM paboTe TabnmnyHbIX
3HaveHui koadduumeHTa BpeMeHHbix Bapuaumii OA n 3POA
pagoHa ¢ aaHHbIMM MY 2.6.1.037-20152
(* yumTbIBaNOCh TEMMNEPATYPHOE BAVSHUE)

[Fig. 7. A comparison of précised tabulated values of the
coefficients of temporal variation of radon and EEC in this study with
the data from MG 2.6.1.037-20152
(* taking into account the temperature effect)]

PbIBHbIX U3MEPEHUNIA. 3aTEM B TEYEHME CNEAYIOLMX HECKOMb-
KX Hefeflb 1 MoYT! OO 2 MEeC. u3MepeHuii K (t) cHuxkaeTcs
He3HauuTenbHo, Hanpumep ot 1,1 (110%) no 1,0 (100%) B
oTHoweHun OA pagoHa (cm. Tabn. 2). Mo3ToMy KpaTkocpou-
HbIMW LIeNnecoobpasHo CcumMTaTb U3MEPEHUS, NMPOLOIKUTENb-
HOCTb KOTOpPbIX He npeBbiwaeT 10 cyT. BaxHO OTMETUTL, YTO
MOCKOJIbKY B MEPUOL KPATKOCPOUHbIX M3MEPEHUI 3HAYEHNS
K (t) ocTaioTca AocTaTouHo Bbicokumm (6onee 1,0 (100%) no

Tabnmue 2), ToO He UMEET CMbICNA B 3TOT NEpPUOS, BbIMOJIHATb
namepeHns OA nnn 3POA pagoHa € BbICOKOW TOHHOCTbIO.

MpoBeaeHne JOAFOCPOYHbBIX U3MEPEHWI NMPOLAOIIKNTENb-
HOCTbIO OT 2 Mec. Ao 1 roga He Bcerga 3apPeKTUBHO 13-3a
ME[/IEHHOr0 CHUXeHUs KoadouumerTa K (t) BO BpemeHu,
cornacHo Tabnuue 2. MoaToMy B onpeaeneHHbIX Cyyasix Le-
necoobpasHo BbINOSHEHWE 2 UK 4 U3MEPEHWUI B Pa3HbIe Ce-
30HbI roga. Hanpumep, CHKeHne 3HaueHnin K (t) [0 ypoBHSA
0,25 (25%) pnocturaetcs nytem 2 unu 4 n3amepeHunin Nnpoaos-
XUTENbHOCTbIO 2 MEC. UK 2 HeJenn COOTBETCTBEHHO, Npu-
4eMm TOT Xe CaMblii ypoBeHb TouHoCTH (K (1)=0.25) noctura-
€TCSl NPU HENPEPBLIBHOM U3MEPEHUM NPOAOIKUTENBHOCTbLIO
8 mec. YBennyeHne npogomKUTENbHOCTU UM KONMYECTBA
M3MEPEHUIN AN CHUXEHMA 3HaveHnii K (1) Huxe 0,25 Heue-
necoobpasHo, T.K. CYLLECTBYIOT MexXroaosble Bapuaumun COA
n COA pagoHa B nomelleHusix. B cpegHeM amnnmTyaa mex-
ronosbix Bapuaumii COA pagoHa OLeHMBaeTCsl B auanasoHe
oT 14% [7] Bo 26% [8] npy MakCManbHbIX 3HAYEHNUSIX OKONO
40% [9, 10] v paxe 53% [11].

Mo HalweMmy MHeHUIO, 3HAYUTENbHbIE MEXIO0BblE Ba-
puaumm COA pagoHa MOryT ob6bsicHATbCS 06pasoBaHneM
HOBbIX TPELLMH N OTCNOEHNEM M30N9UMKN B PyHOAMEHTaX
30aHUI 3a CYET CTapeHus maTepuanos n gedopmaumi
rPYHTOBOrO OCHOBaHUS, 0COBEHHO B YCJIOBUSIX MOBLILLEH-
HOW CcelcMUYecko NMBO NoKanbHOW reoaMHaMUYECKON
aKkTMBHOCTU TeppuTopun. Kpome Toro, nofobHble reonoru-
4yecKume NPOLLECChl, MO CPAaBHEHMNIO C ECTECTBEHHbLIM BO3AY-
X00OMEHOM B 3AaHUsX, OTAn4aTCcs O0NblUen BPEMEHHOM
HECTabUNbHOCTbIO B AOJITOCPOYHBIX MHTEepBanax (Monayro-

2 MeToamyeckue ykazaHmsa MY 2.6.1.037-2015. OnpegeneHne cpeaHeronosbix 3HayeHnin APOA 130TOMOB pafoHa B BO3AyXe NoMeLLEeHWi
no pesynstataM uamepeHuin pasHoin anutenbHoctu. Yt8. 14.05.2015. 40 c. [Methodical guidelines MG 2.6.1.037-2015. Estimation of the
average annual of equilibrium equivalent concentration of radon isotope in the air of housings based on the measurements of different duration.

Approved 14.05.2015.40p.].
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Tabsamua 2

TaGnuuHble 3Ha4YeHus KoadduumeHTa BpemeHHbIx Bapnauuii OA (3POA) papgoHa B 3aBUCUMOCTHU OT MPOAOIDKUTENIbBHOCTU U
pexuma u3amepeHuii B yCIOBUSIX ECTECTBEHHOI BEHTUNSALUM NMOMELLEHUIA C y4eTOM 1 6e3 yueTa TemnepaTypHOro BMSHUS

[Table 2

Table values of the temporal variation coefficient of the radon activity concentration (equilibrium equivalent concentration)
depending on the duration and mode of measurements in natural ventilation conditions with and without consideration
of the temperature impact]

[Ba namepeHuns

YeTbipe nsmepeHus
C VHTEepPBasioM Havyana

D,J'IVITeJ'IbHOCTb 6 mMec. C VlHTepBiﬂOM Ha4vyana
usmepeHus O[HO HEMPePLIBHOE N3MepeHUe (% 1 mecsiLy) 3 mec. (+ 2 Henenm)
(MUHMManbHas, [One continuous measurement] [Two measurements with [Four measurements with
EC/IM HECKOIBKO an interval of the begin- 2" Interval of the begin-
N3MepEeHnin) ning of 6 months ning of 3 months
[Duration (+2 weeks)]

(£1 month)]

of the measurements
(minimal if several
measurements were
performed)]

C y4eToM TemnepaTypHOro
BANSHNSA ™ **
[Considering temperature

Bes yyeTa TeMnepaTtypHOro BAMAHMA (3a UCKIIOYEHNEM NMOMELL,EeHMIA C NOCTO-
AHHO AENCTBYIOLLEN MEXAHNYECKON BEHTUNALMEN, rae KV(t)—>0)
[Without considering the temperature impact (excluding the housings with

impact] constantly operating mechanical ventilation with K (£)—0)]
OT 1 MuH po 4y "
[1 minute toihours] U2 (13) SUES) - -
1 1,00 (1,40) 2,30 (2,80) - -
2 0,80 (1,20) 1,60 (2,00) 1,60 (1,60) 0,85 (0,85)
3 0,75(1,10) 1,40 (1,70) 1,30 (1,30) 0,70 (0,70)
4 0,70 (1,05) 1,25 (1,60) 1,05 (1,05) 0,60 (0,60)
% 5 0,65 (1,00) 1,20 (1,50) 0,85 (1,00) 0,50 (0,50)
a) 6 0,60 (0,95) 1,20 (1,45) 0,75 (0,95) 0,40 (0,40)
E 7 0,60 (0,95) 1,20 (1,45) 0,70 (0,90) 0,35(0,35)
3 8 0,60 (0,90) 1,20 (1,40) 0,65 (0,85) 0,33(0,33)
10 0,60 (0,90) 1,10 (1,40) 0,60 (0,80) 0,30 (0,30)
12 0,60 (0,90) 1,10 (1,40) 0,58 (0,75) 0,28 (0,28)
14 0,60 (0,90) 1,10 (1,40) 0,55 (0,70) 0,25 (0,25)
20 0,55 (0,85) 1,10 (1,40) 0,45 (0,60) 0,20 (0,20)
1 - 1,05 (1,30) 0,35 (0,55) 0,15(0,15)
2 - 1,00 (1,20) 0,25 (0,35) 0,08 (0,08)
3 - 0,85(1,10) 0,18 (0,25) 0
_ 4 - 0,65 (1,05) 0,12 (0,18) -
% ) - 0,55 (0,95) 0,06 (0,08) -
s 6 - 0,45 (0,85) 0 -
g 7 - 0,35 (0,75) - -
% 8 - 0,25 (0,60) - -
9 = 0,15 (0,35) = _
10 - 0,10 (0,15) - -
11 - 0,05 (0,08) = =
12 - 0 - -

* = TONbKO 4711 MOMELLEHWNIA C 3apaHee 1 BNOCNeaCTBUN 3akpbITbiMu ABepsiMu 1 okHamu [only for the housings with doors and windows

closed in advance and afterwards];

** — TONbKO AN9 NOMELLEHWI CO CTabWbHBIM UCTOYHUKOM PafioHa (HanpuMep, NOMELLEeHMS Bbille BTOPOro 3Taxa B MHOMO3TaXHbIX
30aHUsX, KOraa OCHOBHbLIM MCTOYHMKOM pafioHa SBASKOTCS CTpouTeNbHble MaTepuansl) [only for the housings with a stable source of radon
(for example, housings above 2™ floor in multi-storey buildings when the main source of radon is from construction materials)].

ove, rog n 6onee). Tem 6onee reonornyeckne ABNEHUS,
Kak 1 gerpagaumsa dyHaaMmeHTa, — 9T0 OObIYHO CKPbITble
MPOLLECChI, CHUXAILINE HAOEXHOCTb KOHTPOJIA pagoHa B
3naHuax. MoaToMy B permoHax ¢ HecTabuibHLIMU reono-
rMYECKMMKN YCNOBUAMU HEOOXOOMMO BLIMOJHATL U3Mepe-
HUS B pa3Hble ce30Hbl roga. OTMeTuMm, 4YTo ABa O0MOJHU-

TEJIbHbIX CE30HHbIX U3MEPEHUS, BbIMOJIHEHHbLIX B TEYEeHMe
cnenyioLlero roga, ¢ y4eToM [OBYX M3MEpPeHuin B apyrue
Ce30Hbl NpeaplayLLero roaa, MoryT paccmMaTpuBaThes Kak
4 Ce30HHbIX N3MEPEHNS B TeYeHre 0AHOro roaa.

B To e Bpemsa niobble OETeKTUPYEMble U BU3YyaslbHO
pacrno3HaBaemble GakTopbl, BAMSIOWME HA BPEMEHHbIE Ba-
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puaumn pagoHa B 34aHWAX, AOKHbI YHUTLIBATLCA NPW NpPo-
BeOEHUM KOHTPONS. MMaporeonornieckoe CoOCTosiHNE rpyHTa
B OCHOBAHWV 3[aHNS SBNSETCA OOHUM U3 Hanbosee BaXHbIX
$akTopoB TaKOro BAMAHMA. ECnm rpyHT noa, 34aHMeM Hacbl-
LLLeH Bnaroii, Tem 6onee ecnu B nofBase NpucyTCTBYET BOAA,
TO MEPEHOC pafoHa U3 rpyHTa BHYTPb 34aHUS NPaKTUYECKN
OTCYTCTBYET, Kak 3T0 BMAHO Ha npumepe 3 5 (cm. puc. 2
(8)). B 9aTOM NOMELLEHNN NOCIE CHUXEHUS YPOBHS FPYHTOBbIX
BoA, IPOA pafoHa yBENMYMBAETCS MO MEPE BbIChIXaHWS TPYH-
TOBOr0 OCHOBAHWS, OCTUrAsi CBEPX HOPMATMBHOIO YPOBHS
3a CYET MHTEHCMBHOIO MCNAPEHNS Blarn N3 aMaHMpPYIOLLLEro
rpyHTa. B nogo6HbIX cnyyasx, NpoBeAeHne pafoHOBOrO KOH-
TPONS HE UMEET CMbIC/A, T.K. MOMELLEHME UK JaXe Camo
3aHNe HaxoaNTCS B aBAPUIAHOM COCTOSIHUN.

Penpe3EHTaTMBHOGTb n Bepmpvu(al.wm pe3ysibTaTtoB

BaxHol npobnemoii SBNseTcs penpeseHTaTMBHOCTb AaH-
HbIX, NPeACTaBMEHHbIX B Tabnuue 2. Pe3ynbratbl roaoBbiX MO-
HUTOPWHIOB (CM. pYC. 2) NOKa3bIBAOT AOBOJILHO Pa3HOO6pa3-
HOe MOBEAEHVE PafoHa B MOMELLEHVsX. DTV OaHHble Obln
nony4yeHbl B 10 SKCnepuMeEHTanbHbIX MTOMELLEHUSX B 7 30aHUSX,
PacnonoXeHHbIX B Npeaenax Tepputopmm ¢ noYTY OGHOPOAHON
reonorvemn n KimmaToM. Ha nepebIi B3rsa, Takoe KOM4eCcTBO
9KCMEePVMEHTASIbHbIX MOMELLEHWI B HALLEM UCCNEN0BAHUN He
KaXXeTCs MpefAcTaBUTESNIbHBIM, MO CPABHEHWIO, HANpuUMep, C
paboToii [12], oxBaTbiBaBLLE 62 3gaHKs, MOO C nccnenosa-
Husmu [13] nnn [14] npu oxeate 132 n paxe 390 3paHwnin co-
OTBETCTBEHHO. OHAKO AaHHble TabnuLbl 3 CBUAETENLCTBYIOT O
BMOJIHE Y0BNETBOPUTENBHON CXOAMMOCTU Pe3ysbTaToB Halle-
ro uccnenoBaHus ¢ pesynsratamu [12], ecnm napameTpom ans
CpaBHeHUs sBnsieTcs KoadpduumeHT sapuaumi (KB) pagoHa B
nomMeLleHnsx. B 9TOM OTHOLIEHVMW MpPeacTaBUTENbHOCTb Ha-
6opa HaLLMX SKCNEPUMEHTASIbHBIX MOMELLLEHNIA 6113Ka K Npea-
CTaBUTENIbHOCTN Habopa 13 62 3gaHuii B uccneposaHn [12].
B 10 Xe Bpemsi Takoe CpaBHEHWE He SBNSIETCA [,OCTATOYHON ra-
PaHTUEN Penpe3eHTaTUBHOCTY MOSTYHEHHbIX AAHHBIX M MO3TOMY

He OTMeHsIeT HeoOXOANMOCTN BepUdUKALIN N YTOYHEHNS pe-
3y/bTaTOB HaLlero nccnenoBanHmsl. HeobxoamMmMo yTOUHUTb, H4TO
B Tabnuue 3 npuBoaaTcs 3HaveHns KB TOMbKO C Lienbio aHanmsa
penpe3eHTaTMBHOCTY PE3Y/LTATOB HALLEro NCCNeA0BaHUS, HO
He /19 NPaKTUYECKOro UCrosib30BaHmA (CM. HacTb 1).

B0O3MOXHO, MO OTAENBHOCTY 9KCNEPUMEHTANIbHBIE MOME-
LEHMS BbIMMAAAT HE COBCEM NpeacTaBmTeNbHO (5 noaBanos
13 10 noMeLleHit), HO COBOKYMHOCTL Unv Habop 3l B uenom
BMOJIHE MPEeACTaBUTESNbHbI, MOCKOJIbKY MMEIOT LLUMPOKUIA OX-
BaT Mo CNeayloLmnm xapakTepucTkam, cornacHo Tabnuue 1:

— anana3oH COA pagoHa cocTaBnseT NoYTu ABa nopsiaka
BENNYMHBI;

— UCTOYHWUK pagoHa (TONbKO FPYHT, FPYHT U CcTponmare-
puansl, TONbKO CTpoMaTepuansl 3a CHET UMUTALMN UCKYC-
CTBEHHbIM UCTO4YHMKOM B Al 1, 6);

— 9Tax (0T noggana Ao Yyephaka) U 3TaXHOCTb 3[4aHUN
(ot 14809);

— Ha3HayeHue (TexHn4eckmne, OPUCHLIE N XUible NOMe-
LLLEHMS B NPOW3BOACTBEHHbIX U XWNbIX 30aHNSAX);

— pexuM akcnnyartaumm (Bce 3akpbiTo 1 6e3 noaen nnbo
akcnnyaTupyetcs 6e3 orpaHuyeHui i Npu NOCTOSSHHOM Mpu-
CYTCTBUW NIOAEN);

— pa3mep nomMeweHnin (0T 3x3x2,4 0o 12x17x3 m) u nno-
Wwaab 3aaHnin (ot 56 go 2000 m?);

— HaM4Me OKOH N BHELLHNX CTEH (MMEIKOTCS B pa3HOM KO-
JIM4ECTBE AN OTCYTCTBYIOT);

— CTpouTeNbHble MaTepuansl (OepeBo, KMpnud, OeTOH-
Hble MAUTbI) N KOHCTPYKUMS dyHOaMeHTa (JIEHTOYHbIA unn
MOHOJINT);

— rog noctpoiku 3ganHms (o1 1926 o 2003 r.).

Takmm 06pa3om, KayecTBEHHbIE NPU3HAKK, HECMOTPS Ha
OTHOCUTENIbHO HEBOJbLUOE KOJIMYECTBO IKCMEPUMEHTaSIb-
HbIX MOMELLEHWIA, CBUOETENLCTBYIOT O BMOJIHE YOOBIETBOPU-
TeJNIbHOV NPEeACTaBUTENBHOCTM MX COBOKYMHOro Habopa, Ho B
npeaenax 0gHoro pernmoHa ¢ noYTy OOHOPOAHOW reosnioruen
1 knumatom. MNMoatomy Beprdurkaumio AaHHbIX Tabnuvue 2 ue-

Tabnmuya 3

CpaBHeHue koadpdpuumeHToB Bapuaumii (KB) no peaynsratam Halero uccregoBaHus ¢ peaynsratamu [12],
B 3aBUCUMOCTMU OT NPOAOJDKUTENIbHOCTU U3MepeHuii [2]

[Table 3

Comparison of the variation coefficients from the current study with the results of [12]
considering on the duration of the measurements [2]]

CpenHee 3HaveHne KB no 7

MpoaoNXnTENBHOCTL 3KCnepuMeHTaNbHbIM nomeleHnam (3 1, 3, 6-10),
HenpepbIBHOro B KOTOPbIX BbINOSIHANCSH MOHUTOPUHT OA papoHa
n3mMepeHns (nckntoyas 3 6)*

[Duration of the continu-
ous measurement]

[Mean value of the variation coefficient based on the seven ex-
perimental rooms (ER 1,3,6-10) where volume activity of radon

CornacHo gaHHbIM
D.J. Steckn gp. [12]
(pexumm akcnayaTaumm NoMeLLEeHNs )
[According to D.J. Steck et. al. [12] (operat-
ing mode of the housing)]

was monitored (excluding ER 6)]

2 cyT [2 days] 0,66 (0,73)
4 cyT [4 days] 0,59 (0,65)
1 mec. [1 month] 0,44 (0,48)
3 mec. [3 months] 0,31(0,34)
4 mec. [4 months] 0,27 (0,29)
6 mec. [6 months] 0,18 (0,19)

0,76 (Bce 3akpbITO) [(closed)]
0,70 (BCe 3akpbITO) [(closed)]
0,40 (06bI4HbIN pexum) [(normal)]
0,30 (06bI4HbIN pexum) [(normal)]
0,25 (06bI4HbIN pexum) [(normal)]

0,17 (0b6bI4HbIN pexum) [(normal)]

* — 306 oTnnyaeTcs 04eHb HU3KUM (He XxapakTepHbIM) Bo3ayxooomMeHoM [ER 6 has a very low (non-typical) air exchange rate].
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ecoobpasHo BbIMNOSHUTL HA OCHOBE PEe3yNbTaToB rOA0BbIX
HenpepbIBHbIX MOHUTOPUMHroB OA pajoHa B 9KCMEpVMEH-
TabHbIX MOMELLEHUNAX OPYrMX 343aHUIA, PaCnoOSIOXEHHbIX B
pernoHax ¢ APYrMM KIUMATOM U MHbIMU Fe0s0rmyeckumm
YCNOBUSIMW, MO CpaBHEHM0O ¢ MOCKOBCKUM pernoHom. 1o
HalleMy MHEHMIO, Hanbonee NoAXoaSALLMMM PErMOHaMMN Ais
Takon Bepudukauum Moryt ObiTb, Hanpumep, CeBepHbIi
KaBkags, a Takke Antain n 3abainkanbe. JlaHawadpT n reono-
rMs 9TUX PErMMOHOB XapakTepU3yKTCH B OCHOBHOM FOPHbLIM
penbedom, TpelmnHoBaTbIMK NOPOLAMU N LLOCTATOYHO NPO-
HNLAEMbIM TPYHTOM, YTO CYLLLECTBEHHO OT/IM4aeTCs OT reo-
nornm MOCKOBCKOrO PervoHa, kak 1 cam Knmmar.

B 3akno4eHne xotenocb Obl OTMETUTb, YTO OMbIT aBTOPOB
NoACKa3bIBaET, YTO NO pesy/brataM Bepudukauumn, aaxe B
WHBIX KIMMATUYECKNX U FE€0N0rMYECKNX YCNOBUSAX, YTOYHEH-
Hble TabnnyHble 3HaueHns koaddrumneHTa K (t) moryT nuiib
HE3HAYUTENIbHO OT/IMYATLCS OT AaHHbIX Tabnuubl 2. Tem He
MeHee, HE0OX0AMMO SKCMEPVMEHTAaNbHOE NOATBEPXAEHNE.

3aksno4veHve

B nepvog ¢ 2006 no 2013 r. 66111 NPOBEAEHbI MOJHbIE
ronosble MOHUTOPUHIM OA 1 OPOA pagoHa B 10 akcnepu-
MEHTaJIbHbIX MOMELLEHNSAX C MOBbILEHHbIM COAEpPXaHNeM
pafoHa B YCNIOBMSIX €CTECTBEHHOW BeHTMnsuuu. 3Tn no-
MELLEHNs HaXOOAUNCh B 7 3[aHUSX, B OCHOBHOM Pacnono-
XeHHbIX B MockoBckoMm pervioHe. O6paboTka AaHHbIX 3TUX
MOHUTOPUHIOB C MOMOLLBIO OPUMMHANBHOrO anropuMTMa,
npeacTaBAeHHOro B Yactu 1, no3sonuna nonyynTtb psf Bax-
HbIX Pe3ysibTaToB:

1. OnpepeneHbl TabnunyHble 3HAYeHUs KO ULMEHTa
BpeMeHHbIx Bapuaumii OA n 9POA pagoHa B 3aBUCUMOCTM OT
NPOAOMKUTENBHOCTU U PEXMMA 3MepPeHUi (2 unn 4 name-
PEeHNs B pasHble CE30HbI rofa), a Takxe ¢ y4eToM 1 6e3 yyeTta
TemnepaTypHOro BAUSHMS (CM. Tabn. 2).

2. YyeT TemnepaTypHOro BAUSIHUS MO3BONSIET CHU3UTb
Tabnu4Hble 3HaueHns K (t) no4Tn B 2 pasa. XoTs npuMeHeHue
Takoro yyeta MMeeT BECbMa CYLLECTBEHHbIE OrPaHUYEHUS,
TEM HE MEHEE, OH MOXET MPUMEHSITbCS B 3HAUYUTENLHOW A0ne
30aHui Ha TeppuTtopumn Poccum (cMm. HacTb 1).

3. MNo npeaBaputensbHbiM gaHHeiM, OA nnn 3POA pagoHa
B 3aKpbITbIX 30aHNsX 6€3 NpuUCyTCTBUSA NIOAEN B CPEOHEM B
1,5-2,0 pasa BbliLLe, 4eM B YCNOBMAX 0ObIMHOW 3KCnyaTaLmn.
Kpome Toro, cpeaHss OA pagoHa B neprop, ToNbko paboyero
BPEMEHW 1 KPYIIIOCYTOYHO B OYAHWE [HWN MOYTW PaBHbI, OAHa-
ko 9POA panoHa npumepHo B 1,5 pa3sa Huxe B nepuog pabo-
4ero BPEMEHW, YEM KPYIIOCYTOYHO B ByAHME OHU.

4. BpemeHHble Bapuaumm APOA pafoHa 00bI4YHO BbILLE,
yem Bapuaumm OA pagoHa B cpeaHem Ha 20—-60%. Moatomy
na3mepeHuss APOA BMecTo 0ObEMHOM aKTUBHOCTU PaaoHa,
Kak 1 NOMbITKA NHCTPYMEHTASIbHOM OUEHKM dakTopa paBHO-
BECUSI, HE CMOCOOCTBYIOT MOBbILLIEHNIO HALEXHOCTUN KOHTPO-
119 pafoHa B MOMELLEHNSX C eCTECTBEHHOW BEHTUASLUMEN.

Buammo, mameperHus IOPOA papgoHa LenecoobpasHbl
JIMWb B MOMELLEHUSIX NPOU3BOACTBEHHbLIX U OOLLECTBEHHbIX
3[aHWI B YCNOBUSAX CTabWUNbHON paboTbl MOLLHON BEHTUNSA-
UMOHHOW cucTemsl, koraa K (t)—0, yto, oaHako, Tpebyet
9KCNEPVMEHTANIbHOrO MOATBEPXAEHMSI.

5. KpaTkoCcpoyHbIMK CnegyeT cymTatb M3MEPEHMS, MPO-
DOMKUTENBHOCTb KOTOPbLIX HE npeBbiwaeT 10 CyT, NOCKONbKY
JIMLWb B 3TOT Nepuof, HabnoaeTcs pe3koe CHXKEHNe Koad-
¢uumnenTa K (t). Tem He MeHee, B 3TOT nepuof, 3HaueHus K ()

BCE PaBHO OCTAOTCS AOCTATOYHO BbICOKMMY (HEONPEaEeNneH-
HocTb Bbiwe 100%), NOSTOMY HE UMEET CMbICNA BbIMOJIHATH
KpaTkocpoyHble nameperms OA nnn SPOA pafoHa ¢ BbICO-
KO TOYHOCTbIO.

6. MpuHUMas BO BHMMAHME CyLLECTBOBAHME MEXIOO0-
Bbix Bapmauuin COA pagoHa B MOMELLEHUSIX, HELEenecoo-
6pasHo yBeNMYMBaTb NPOAOIKUTENBHOCTb UM KONMYECTBO
CE30HHbIX M3MEPEHU C LeNbIo CHUXEHWS 3HaueHnin K ()
Huxe 0,25. B T0 e BpeMs Npu HeCTabuIibHbIX Fre0SIOrM4eCcKmX
YCNOBUSIX HEOOXOONMO BbIMOHATH HECKOMIbKO N3MEPEHWI B
pasHble Ce30Hbl roga. Kpome Toro, BaxHO KOHTPONMPOBAaTh
rMAPOreonornyeckoe COCTOSIHME FPYHTOBOrO OCHOBaHUS
3[aHus, a Takke COCTOsIHNE ero dyHaameHTa u U30NnMpoBaH-
HOCTV KOMMYHUKAUMOHHbIX KAHAIOB.

7. HecMOTpS Ha OrpaHWYeHHbI 39KCNepUMEHTasbHbIN
mMatepuvan, NpeacTaBUTENbHOCTb Pe3ynbTaToB MCCenoBa-
HUSI OLLEHMBAETCH Ha BMOJIHE YAOBNETBOPUTENIBHOM YPOBHE.
TeM He MeHee, NoyyYeHHble TabnnyHble 3HaYeHUst KO3 PU-
umeHTa K (t) [onXHbI noanexars BeprdukaLmm u npu Heob-
XOAMMOCTU YTO4YHATBLCA HA OCHOBE JanbHelLero Hakore-
HUSI 3KCNEPUMEHTASIbHBIX AAHHBIX, YYUTbIBAsS PEKOMEHOALIMMN
ABTOPOB B 3aK/IOYUTENIBHOM pa3aene.

8. MpumeHeHne TabnUyHbIX 3HaAYeHUi KoadULMEHTa
K/t) nossonsieT HaaexHO OLEHWBaTb HEOMPeAeneHHOCTb
COA (nnn C3A) pagoHa 1 KOPPEKTHO BbINOHATE CPaBHEHNE
onpenensiemMblx CpegHerofloBbIX 3HAYEHNN ¢ HOPMATUBHbLIM
YPOBHEM, COMMacHO NpeAcTaBfieHHOMY B HacTu 1 npuHumny,
KaK Ha CTaauu NpUEMKU, Tak 1 B SKCMTyaTMpyeMbiX 30aHN-
ax. Kpome T0oro, oTkpbiBaeTCst BO3MOXHOCTb AJ19 pa3paboT-
KN Ha Hay4HOW OCHOBE (T.€. UCMONb3ys CTPOrme anropuTmbl
N KONMUYECTBEHHbIE KPUTEpPUW) YHMBEPCANbHOW cTpaTerum
MacCOBOr0 KOHTPOSA 1 3P HEKTUBHOIO BbIABNEHUS 30aHUN C
BbICOK/M YPOBHEM pajoHa.

WccnepoBaHne  ObiI0 BBLIMOJIHEHO B pamKax
®DenepanbHoii Lenesovi nporpammsl «ObecrieveHne saep-
HOW un paamaLmnoHHol 6e3onacHocTn Ha 2008 roa mn Ha ne-
puvoa go 2015 roga» npu guHaHcosBou nogaepxke OMBA
Poccun, a Takxe npu ydactiy coTpyaHukoB denepasibHOro
ueHTpa PocnotpebHaznsopa, Hay4Ho-uccnenoBatesibCkoro
UHCTUTYTa cTpouTesbHon ¢puaunku, OO0 «HTL Amnautyaa»
1 000 «UIHCTUTYT «Ps3aHbarpOBOANPOEKT»».
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The first part of the paper was devoted to a detailed investigation of the problems of radon control in build-
ings as well as to the description of the accurate principle of radon control on housings, which is based on the
new parameter — temporal variation coefficient KV(t). This coefficient equalizes the main component of the
uncertainty of the average annual level of radon depending on the protocol and duration of measurements.
Additionally, a novel algorithm for the estimation of KV(t) is proposed, developed on the base of the results of
continuous annual radon monitoring in representative experimental housings. This part of the paper is focused
on the results of the annual continuous monitoring of volume activities of radon and its daughter products
in ten experimental housings in 2006—2013. These housings were located in seven buildings mainly in the
Moscow region. All the experimental buildings have the detailed description. The use of original algorithm
of the processing of the results of annual monitoring allowed estimating particular and table values of KV(t)
co-efficient, depending on the protocol and duration of the measurements. The values of the coefficient are
lower up to a factor of two if the temperature is considered. However, the possibility of such consideration is
significantly limited by the number of factors. Additionally, an importance of considering a geological factor
is discussed. Evaluation of the representativeness of the data obtained and the method for verification and
elaboration of the table values of KV(t) are provided as well. Based on the results obtained, there is a pos-
sibility for the development of the approaches in the field of sanitary-epidemiologic surveillance in the field
of practical realization of the strategy of mass radon control and effective identification of buildings with
increased radon levels.

Key words: Radon, volume activity, equivalent activity, temporal variation coefficient, corrective coef-
ficient, uncertainty, experimental housing, monitoring.
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PapoHoBas 6e30nacHOCTb COBpEMEHHbIX MHOrO3Ta)KHbIX 3faHui
pasnunyHbIX KnaccoB 3HepreTuyeckon acpdpekTmBHOCTU

A.B. Bacuibes, 11.B. fIpmomenko, M.B. 2KykoBckuii

MHCTUTYT NPOMBILIIJIEHHON 3KOJ0TUM YpalbCKOro oTaeaeHus Poccuiickoii akaaeMum Hayk,
ExatepunOypr, Poccus

Co21acHo NOAYYEeHHbIM pe3yAbmamam padoHoeo2o obcredoganus 2. Examepunbypea, nabarodaemes
BHAMUMENbHYLIL POCM 006eMHbIX AKMUBHOCMEl PAOOHA 8 NOMEWeHUAX 30AHULl ¢ NOGbIUEHHbIM KAACCOM
anepeoappexmuenocmu (B, B+, B++). Cywecmeyrouue 6 Mupogoii npakmuke peKkomeHoayuu no ucnoab3o-
BAHUI MEXAHUYECKOU 6eHMUAAUUU C peKynepayueil menia 6 Ka1ecmee 0CHO8HO20 CUEHAPUS N0 CHUNCCHUIO
NOBbIUEHHBIX 00BEMHBIX AKMUBHOCMEN PA0OHA 6 dHEP20IPDEKMUBHBIX 30AHUSIX He NOKA3AAU 04e8UOH020
npeumywecmea. B peanvroii cumyayuu mexanuueckas cucmema 6eHMUAAYUL He UCNOAb3YEeMCsL 00NNCHbIM
00pazoM Kak 6 a6momamu1eckom, MaK u 6 pyHHOM pelcumax 6 Kaumamuyeckux ycaosusx Cpednezo Ypana.

Kimouesblie clioBa: padox, snepeocbepescerue, 3auuma.

BeepneHue

HecMoTpsi Ha BbICOKYIO CTerneHb NPopaboTKM MPOBOAM-
MOl 3HeprocbeperatoLlert NoANTUKN B CTPOUTENIbHON 00-
acTn, MNO-MPEeXHEMY OCTalOTCS HEPELUEHHbIMU BOMPOCHI
9KOJIOrMyeckor 6e30onacHoCTV CTPOUTENBLCTBA B CBS3U C
BBEOEHNEM 3HEProddDdEKTMBHBIX PELUEHUA B AAHHOW OT-
pacnun [1=3]. Tak, 4OCTaTO4YHO OCTPO CTOUT BOMPOC MOBbI-
LLUEHHOrO HAKOMJIEHNS 3arpsa3HAIOLLMX U BPeOHbIX BELLECTB B
30aHNsX, B HaCTHOCTU pagoHa. PanoH npeacraenaeTt cobon
NMPVPOJHbIA PaAMOaKTUBHBIV ra3, 06pasyloLmiics B rpyHTe
N CTpouTenbHbIX MaTepuanax. CornacHo anMaemMuonoru-
4YeCcKUM faHHbIM [4, 5], CylecTBYET npsiMas CBA3b MexXay
pakoM ierkoro 1u pagoHom. PafoH cnocobeH MurpupoBaTb
1 HakanmeaTtbea B 34aHnax. OCOOEHHOCTM KOHCTPYKLMM U
SKCnyaTauum pasnuyHbIX 30aHUIN B 3HAYUTENBHONM CTENEHU
onpenensioT AaHHbIe NpoLecch [6].

B Poccumn TpeboBaHusi K aHeprocOeperaroLlemMy CTpou-
TENbCTBY ObININ YCTAHOB/EHbI FOCYAAPCTBEHHBIMU OpraHaMm ¢
1996 r. B nocnepytoLume roabl Gbinv BBEAEHbLI HOBbIE HOPMATU-
Bbl, PETYNMPYIOLLME COMPOTUBIIEHNE Tenonepenade orpax-
OAOLLMX KOHCTPYKLWIA, yAENbHbIV PACXOL, TEMa Ha OTOMIeHne
W Opyrve napamertpbl, HanpaBfiEHHbIE HA YBENMYEHUE SHEP-
rocbepexeHuns. YCTaHOBMIEHNE HOBbIX HOPM MOXET NMPUBECTU
K MPUMEHEHMIO CTPOUTENbHBIX PELUEHWI, KOTOpble CO3MaloT
YCNOBUS OJ11 MOBbILLIEHHOrO HAKOMJIEHUSI BPEOHbIX U 3arpss-
HSIOLLMX BELLECTB B HOBbIX 34aHUAX. [laHHble peLleHns BKITO-
4aloT YBENMYEHME TEMIO3ALLUTHBIX CBOWCTB OrPaXAAtOLLMX
KOHCTPYKLMI, 3aMEHY YCTapEBLUNX ABEPEN 1 OKOH B XXWbIX A0-
Max, cneuyanbHble TPEOOBAHMS K NIAHMPOBOYHBIM PELLEHNSM
MOMELLIEHNIA, BXOOSALLYIX B COCTaB 06LLEro JOMOBOrO NoJsib30Ba-

H¥S. B gaHHoM paboTe caenaH akueHT Ha npobneme obnyveHnst
PafOHOM B COBPEMEHHBIX 3HEProahdEKTUBHLIX 34aHNSAX B T
ExatepuHOypre. [1ns 9TOro ropofa xapakrepeH BbICOKUIA ypo-
BEHb 3HEPrOEMKOCTU, CBA3aHHbIN C GOSbLION NPOAOIKMTESb-
HOCTbIO OTOMUTENBHOrO Ce3oHa. B cTtatbe npoBeneH aHanu3
B/IMSIHVISI MapamMeTPOB 00bEMHO-MIAHNPOBOYHBIX PELLEHWIA CO-
BPEMEHHbIX MHOMO3TaXHbIX 34aHWiA I. EkaTteprHOypra pasnmuy-
HbIX KJIAaCCOB 3HEPreTnyeckon adpPeKkTMBHOCTN Ha 0OBbEMHbIE
akTBHOCTY (OA) pagoHa B XUITbIX MTOMELLEHUSIX.

Ma‘repmanbl n metToabl

B aHanuae OblIM UCMNONbL30BaHbl [aHHblE PaLOHOBOro
obcnenoBaHua [7], OOMONHEHHbIE W3MEPEHUSIMU 0ObEM-
HOW aKTMBHOCTW pafoHa B 3HEProaddeKTUBHbIX AOMax I
ExatepuHbypra 3a nocnegHue 5 net [8, 9]. O6uLee konmye-
CTBO OOMOB B 00beOMHEHHOI BbIOOPKE AOMOB COCTaBWUIIO
452. N3mepeHns 0ObeEMHOI aKkTMBHOCTWU pajoHa NpoBOAU-
nvck TpekoBbiMK geTtektopamu (LR 115). MNepuon namepe-
HUs cocTaBmn 2—3 Mec. [na onpenenexHns cpeaHeroaoBoro
3HaveHns OA papgoHa npyv HeoBGXOAMMOCTU MPOBOAMIACH
TemMrneparypHas HopManusaums [7]. Ons kaxgoro ns gomos
Obln YyCTAHOB/IEH MPUCBOEHHBIN KNacc aHeProaddeKkTMBoCTy,
Xunas 1 obLias nnowans, KonM4eCTBO NOMELLEHUI B KaXA0M
nome. ObLee KOMYECTBO AOMOB C MPUCBOEHHBLIM HA MOMEHT
NCCNEeLOBaHNS KNAacCOM 3HeprodddeKTMBHOCTN COCTaBUIIO
65, cornacHo aaHHbIM KomnaHuii, ynpaenstowmx XXKX. Knacc
3HeproaddekTMBHOCTM Aoma B Poccum onpeaenseTcs no se-
JIN4NHE OTKIIOHEHNS 3HAYeHUs YAENbHOro pacxoda TennoBom
3HEepPrumn Ha OToMneHne, BEHTUNSLMIO 1 ropsiiee BoaoCHabxe-
HMEe 34aH1s OT HOPMUPYEMOTrO YPOBHS (Tabn.).

BacunbeB Anekceit Bnagpumunposuy

WNHCTUTYT NPOMBILLIEHHOW 3KONOrMK YpasnbCKoro otaeneHns POCCUMNCKOM akageMumm Hayk.
Appec pna nepenucku: 620219, Poccus, r. Ekatepunbypr, yn. Codbu Kosanesckoi, a. 20; E-mail: vav@ecko.uran.ru
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Tabnmua
Knacc sHeproadp¢pekTtuBHoCcTU 3aaHNSA
[Table
Class of the energy efficiency of the building]

Knacc
[Class]

BenunynHa oTknoHEHMS pacyeTHoro (gak- MeponpuaTtuns, pekoMeHayemble
TUYECKOr0) 3Ha4YeHMs YOENbHOrO pacxoda  OpraHam aaMUHUCTPaLMiA CyObekToB

TENN0BOW 3HEPrMN OT HOPMATUBHOIO, % PO
[Deviation of calculated (actual) value of the [Recommended actions for the
intensity of the energy discharge from the organs of the administrations in the
specified] regions of Russian Federation]

0O603HaveHne
[Code]

HanmeHoBaHune
[Name]

Mpun NpoekTMpoBaHUK 1 3KCrTyaTauym HOBbIX, PEKOHCTPYMPYEMBIX, MOLEPHUINPYEMBIX 3LaHUI
[For the design and maintenance of new, reconstructed and renovated buildings]

Hwxe —60
OyeHb BbICOKUIA A+ OT1-45po -59,9 OKOHOMMYECKOE CTUMYIMPOBaHNE
[Very high] A [below -60 [Economical motivation]
from —-45 to -59,9]
Ot -35p00-44,9
B+ O1-25p10-34,9 OKOHOMMNYECKOE CTUMYSIMPOBAHNE B
Bbicokuii B+ OT1-10p00-24,9 3aBMCUMOCTW OT rofa CTPOUTENLCTBA
[High] B [from -35 to -44,9 [Economical motivation based on the

from -25 to -34,9
from -10 to —-24,9]

OTt+5p00-9,9

year of the construction]

HopmanbHbliii

[Normal] c [from +5 to -9,9] -
Mpw akcnayaTaumm CyLLEeCTBYOLWMNX 34aHNIA
[For the maintenance of the existing buildings]
XenatenbHa MoAepHU3aLVs 34aHNS
MOHMXEHHBIN D Ot +5,1 no +50 nocne 2020 r.

[Lowered] [from +5,1 to +50] [Renovation of the building after 2020

is recommended]

Heobxoammo HemeaneHHoe
Hunakunn E Bonee +50 yTenneHune 3gaHns
[low] [above+50] [Immediate heat insulation of the

building is required]

Bonee petanbHble nccnenoBaHns 6binn NpoBeAEHbI B 0f1-
HOM OOME C HauMBbICLUMM K1aCcCOM 3HeproaddeKTMBHOCTM
«A». [laHHbI OOM OTAMYAeT OTCYTCTBUE CUCTEMbI BOASHOIO
OTOMEHUS N HANIMYME CUCTEMbI MEXAHUYECKO BEHTUNSALMN
Cc pekynepauuven Tenna. OTonneHve B AOME OCYLLECTBNS-
€TCsl NoCPencTBOM TeMbIX 3NEKTPUYECKMX NOSoB. B naH-
HOM gome namepeHuns OA pagoHa 1 pa3HOCTM TeMneparyp
Mexay BHYTPEeHHMM 0ObEMOM MOMELLLEHNS U HAapPYXHOWN aT-
Mocdhepoit MPOBOAMANCL B KBApTMPE Ha MEpPBOM aTaxe B
TeueHue 1,5 mec. ¢ warom B 1 4 (¢ sHBaps no mapt 2017 1.).
B kauecTBe cpencrtea namepeHus Obia UCNOJIb30BAH PALOH-
MoHuTOp AlphaGUARD. V3mepeHust npOBOAMANCH B XONOS4-
HOe BpeMs roga. Pa3HOCTb TemnepaTyp Mexay BHYTPEHHUM
06bEMOM MOMELLEHUS 1 HAPYXHOIN aTMocdepoit cocTaBuna
oT 25 0o 45 °C. 9710 N03BOANSIO ONPEAENNTb OMUHMPYIOLLTA
MEexaHn3M MOCTYMNeHMs pagoHa B NMOMELLEHME U CKOPOCTb
OAHHOro NoCTynneHusi MeToAamMu, NPeajIoKEHHbIMU paHee
B paboTax [8, 10]. Takxke BbilLeykadaHHbLIMW MeToAamMu Obinn
onpegeneHbl CKOPOCTb MOCTYMIEHNS pPafoHa M KPaTHOCTb
BO34yx00OMeHa NOMELLEHUS B CTaLMOHAPHOM pexmme 3KC-
nnyataumm. KpaTtHOCTb BO3AyX00OMeHa B aKTUBHOM pexmme
aKcnyataumm Gbina NpuHSATa paBHOM 0gHOMY 06MEHy B 4ac,
COrMacHO AaHHbIM NAacnopTa Ha BEHTUNSALMOHHYIO CUCTEMY.

Pesynbratbl 1 06cy)xaeHne

Ha ocHoBaHUM NONy4YeHHbIX B X04e aHann3a OaHHbIX Obina
NoCTpoeHa Avarpamma, [EMOHCTPUpYoLLAas pacrnpenesne-

Hue 3HauveHuii OA pamoHa B xunuiwiax r. Ekatepunbypra B
3aBUCMMOCTM OT Kfacca aHeproaddekTmeBHoCcTU (puc. 1).
CornacHo nosnyyeHHbIM peaynbTatam, HabnogaeTcs 3Hauun-
TenbHbIi pocT OA pagoHa B NMOMELLEHUSIX 30aHUA C MOBbI-
LLIEHHbIM K1aCCOM 3HeproaddekTnBHoCTU (B, B+, B++).

200

—_
a1
(e

a1
o

OA pagona, bx/m?
[Radon concentration, Bq/m?]
—_

o
S

H—

B,B+,B++ C D

Puc. 1. 3HayeHune OA panoHa B 3gaHusx r. EkatepuHbypra
B 3aBMCUMMOCTM OT Kflacca aHeproadpPekTUBHOCTH
[Fig. 1. Ranges of the volume activities of the radon in the buildings
of Ekaterinburg based on their energy efficiency class]
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Yeenunyenne yposHenn OA pagoHa B COBPEMEHHbIX 3aa-
HUSIX CBSI3aHO C HOBBLIMW TEXHOMOMMSIMW CTPOUTENLbCTBA.
Mcnonb3oBaHve pa3nnyHbiX TEXHOOMMIA 1 Pa3NIMYHbIX TUMOB
OrpaxaarLmx KOHCTPYKUMIA (kene300eTOHHbIX MNaHenen,
KMpnuya, MOHONMTHOrO 6eTOHa 1 Np.) MOXET NPUBOAUTL K
3HauMTENbHbLIM pa3nuumsaM B ypoBHax OA pagoHa. Kak 66110
nokasaHo paHee B pabote [10], camble H13kMe OA pagoHa B
NnoMeLLeHUsIX Oblnn [OCTUMHYTHLI B nepuog, ¢ 1970 no 1989 r.
B NMaHeJIbHbIX omax. JlomMa ykasaHHbIX FO0B MOCTPOWMKM OT-
JIMYAET BbICOKOE 3HAYEHMEe OTHOLLEHUS XM0l K 0BLLen nno-
Laay nomeLleHnii 3ganus. MNpu aTom MecTta 06Len0MOBOro
nonb3oBaHusa (MndToBble, 06LLEA0MOBbLIE MAOWAAKM, KONS-
COYHbIE M MP.) N HEKOTOPbIE OPUCHBIE NOMELLEHUS B HOBbIX
[omax, kak mpaBuio, OTINYaeT HU3KNIM BO34yX00OMEH, B 0CO-
GEHHOCTU B XONOHbIV nepuof roaa. YeenndeHne OA pagoHa
B HEXWJIbIX MOMELLLEHMSX 3AaHUS C HA3KUM BO34yX00OMEHOM
noBbilaeT o6wmin ypoeHb OA pagoHa B 3gaHnn. KOCBEHHbIM
NnoaTBEPXAEHNEM OAHHON rMNOTE3bI ABNASETCS NPMBEAEHHAS
Ha puUCyHKe 2 3aBUCMMOCTb, OEMOHCTPUPYIOLLAs BAMsSHME
006BLEMHO-MIAHUPOBOYHOIrO PELLEHUs HA AOCTUTHYThIE 3Ha-
yeHusa OA pagoHa B 06CcnefoBaHHbIX MOMELLEHUSX.

250
mE °
£.200 ol .
],
» Se.
M 2150 = -
c 8 || T
z B
% 5 o® B °
8_ é 100 :m L4 o.o
< © leo o
O g L °
9 50 ° e v 'U.’ 0
& .l Sogoly
. ° ...'

04 0.5 0.6 0.7 0.8 0.9 1
Kuaas naomaanr/odbmias naomaab
[Ratio of living to total area of the building]

Puc. 2. 3nayeHne OA pazoHa B 3aBUCMMOCTU OT OObEMHO-
NJIaHMPOBOYHOr O peLlleHnsa 3gaHns
[Fig. 2. Values of the volume activity of the radon based on the
layout and arrangement of the buildings]

CornacHo [10], mons COBPEMEHHbIX MaHENbHbIX JOMOB,
BO3BefeHHbIX 32 nepuop ¢ 2001 no 2013 r., He nNpeBbILaeT
30% oT 06LLEero yncna LOMOB, MOCTPOEHHLIX 32 3TOT NEPUOA,
Takmm 06pa3om, yBeNIMYEHNE KONMYECTBA 34aHNI C BbICOKMM
Knaccom aHeprodddeKTUBHOCTM U BO3BEAEHHBLIX C MCMNOJb-
30BaHMEM COBPEMEHHbIX 0ObLEMHO-MIAHNPOBOYHBIX peLle-
HWIA cNOCOBCTBYET MOBLILLEHWIO CPEAHEero ropoAcKoro ypoB-
Hs OA pagoHa, 4TO MPOTMBOPEYMNT KOHLEMLMM NIIaHOMEPHOIO
CHWXEHUS 061y4eHNst HAaCeNeHNs PaJOHOM.

Mo pesynsTataM MOHUTOPUPYIOLLMX namMepeHuin OA pa-
[OHA B IOME C KJIacCOM 3HeproadhekTMBHOCTU «A» ObINo
nony4yeHo cpenHee 3HaveHne OA papoHa 130 Bk/me. Takxe
Oblna npoBeAeHa OLeHKa CKOPOCTM MOCTYMNEeHUs pagoHa.
CKkopoCTb MOCTYMNeHVs pafoHa Mo pesynsbTatam aHanmsa
Oblna Hem3MeHHa oT AT B guanasoHe ot 25 go 45 °C u co-
ctaBuna B cpegHem 35 Bk/(m34). Takas oueHka NMoIHOCTHIO
COOTBETCTBYET 3HAYEHWAM, MNONYYEHHBIM PaHee O APYrmx
9HeproadPeKTUBHbIX LOMOB B I. EkaTtepuHbypre [9].

CywiectBeHHoe BnnsHue Ha BenuuanHy OA papoHa oka-
3bIBA€T CKOPOCTb BO3yXx00OMeEHA MeXAy BHELUHEN cpenon
n nomeuleHnem [8]. OCHOBHbIMU NPUYNHAMU BO3HUKHOBE-
HUS BO3[yx00OMeHa MeXAy BHYTPEHHVMM 0ObEMOM 34aHUS
1 BHELWHen atMocdepor Npy OTCYTCTBUN UCTOYHUKOB Npu-
HYOWTENbHOW BEHTUNALMN ABNSIOTCA Pa3HOCTb TeMmnepaTyp
Mexay BHYTPEHHMM 06bEMOM MOMELLEHUIA U HapyXHOI aT-
Mocdepoii n BeTpoBol Hanop. Kak Obino nokasaHo B paboTax
[9, 10], 3HayeHmne KpaTHOCTN BO3AYyX00OMEHA NOMELLEHNIA C
€CTECTBEHHON CUCTEMOW BEHTUASLMN HAXOOUTCH B CTaLu-
OHApHOM pexume aKchayataummM Ha [OCTAaTOYHO HWU3KOM
yposHe — 0,2-0,3 o6meHa B yac. [1na fomMa ¢ KiiacCom aHep-
roa@deKTBHOCTN «A» Bbl1 MONYHEH aHANOMMYHbBIV pe3ybTaT
(pwuc. 3).
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Puc. 3. KpaTHOCTb BO3ayx006MeHa NOMELLLEHWS B 3aBUCUMOCTY OT
pa3HOCTV TeMNepaTyp MeXAy BHYTPEHHUM 06BEMOM NMOMELLEHNS
1 HApYXHOM aTMocdepoit (ykasaHbl CpefHNE 3HAYEHNS U
CTaHOapPTHbIE OTKIIOHEHWS)

[Fig. 3. Air exchange rate of the housing dependent of the
differences of the temperature between the inner volume of the
housing and outside air given as meanzstandard deviation]

Mpun aTtom B paboTax[2, 3, 11] B Ka4eCTBE OCHOBHOIO CLie-
Hapusl CHUXKEHWS NoBbIeHHbIX OA pagoHa B MOMELLEHUSX
paccMaTpmuBaeTCca NPUMEHEHNE MEXAHNYECKUX CUCTEM NPU-
HyOUTENbHON BEHTUAALMK C pekynepauuei Tenna. OgHako B
ycnosusix knumata CpegHero Ypana B . EkatepuHbypre npu-
MEHeHMe TakMX CUCTEM He MoKasasio OY4EBUOHOrO Mpenmy-
LLLeCTBA C TOYKUN 3PEHNS CHMXXEHWNS KOHLLEHTPALMIA 3arpasHs-
IOLLIMX BELLECTB.

3akn4eHue

CornacHO NONy4YeHHbIM peaynbraTam, HabnoaaeTcs
3HaunTenbHbl pocT OA pagoHa B MOMELLEHUSIX 30aHWIA C
MOBbILLIEHHBLIM KJIaCCOM aHeproaddekTnBHocTu. B 4 obene-
OOBAHHbIX XWAbIX MOMELLEHNSX B 30aHUSX C BbICOKMM KJlac-
COM aHeproaddekTnHocTM U3 17 obHapyxeHa OA panoHa,
npwu koTopoi cpepgHeronoBas APOA n3oTonos pagoHa bynet
npesblwatb BenndmnHy 100 Bk/me. Mo pesynstatam npose-
[EHHbIX UCCNef0BaHNA KPaTHOCTb BO3AyX00OMeHa nomelLe-
HUIM 3HEProaddEKTUBHBIX 30aHMIA OCTAETCH HEQOCTATOUYHOM
no NPUYNHE HM3KOM BO3L4YXONPOHNLAEMOCTMN O PaXKAAIOLLNX
KOHCTPYKLMIA, BXOOHbIX ABepeit n OoKOH. OCHOBHbIM TWUMOM
BEHTUNSALMM B HOBbIX XWNbIX 30aHUSX B I. ExatepuHOypre
ABNAETCH eCTeCTBEHHas BeHTUNsaums. XusbLibl BbIHYXOEHbI
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KOHTPOJSIMPOBATb BO34YyX000MEH MNOMELLEeHUA OTKPbITMEM
OKOH WNN BEHTUNSILIMOHHBIX MPOTOYHbLIX KNarnaHoB (eCnv OHU
npenycMoTpeHbl). B cBOO ovepens, MHOOPMALMOHHO-pa3b-
AcHUTeNbHas paboTa C HaceseHMeM B OTHOLLUEHUN SHepProc-
GepexeHns Be4eTCs B KOHTEKCTE CHVXXEHUS 3aTpaTt Ha yc-
nyrn XXKX. B 4yacTHOCTW, B OTHOLLEHUN CUCTEM BEHTUNALMMN
HaceneHnio PeKOMEHAYIOT He OCTaBfsATb GOPTOYKM MOCTO-
SHHO OTKPbITbIMU, & MEXaHUYECKYI0 BEHTUMALMIO MOCTOSIHHO
BKJTIOYEHHOW.

3avacTyio TpebyeMblii BO3ayxo0bmeH He obecrneynBaeT-
CS XXnnbL@MM Kak no coobpaxeHnsm komdopTa (B XonogHoe
Bpems roga), Tak 1 no coobpaxkeHns M 3KOHOMUMK 3NEKTPO-
3Heprum (B crydae MpPUMEHEHUST NMPUTOYHO-BLITSKHBIX CU-
cTeM BeHTunauun). Ons yBenvMyeHus BO3Oyx00OMeHa Mo-
MeLLIeHNI 6e3 yXy[LEeHNs YCNOBUIA MPOXMBAHNSA U CHUXEHNS
aHeprosarpar MOXeT OblTb PEKOMEHI0BaHO MCMOb30BaHMEe
pekyprnepauuu Tenna B cucteMax BeHTUNAUUn (T.e. CUCTEMBI,
NMo3BOJIAOLLEN CYLLECTBEHHO 9KOHOMMWTb TEMOBYIO HEPrI0
nocpencTesomM 060rpeBa BXOASLErO CBEXEro BO3ayxa UCXo-
asuwmm 6e3 nx cmelleHus). OgHako camo no cebe npumMmeHe-
HME TaKuUX CUCTEM BEHTUNALUU He ABNAETCS OOCTaTOYHbIM,
MOCKOJIbKY 3a4acTyl0 MPUTOYHAs CuUcTemMa BEeHTUASALUMKN UC-
nosnb3yeTcs He Mo rpaduky 1 He B aBTOMATUHECKOM pexmnme,
4YTO He [aeT 04eBUOHOro NPenMyLLLeCTBa Nepes ecTeCTBEH-
HbIM NMPOBETPUBAHNEM.
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Radon safety of modern multi-storey buildings with different energy efficiency classes

Aleksey V. Vasilyev, llya V. Yarmoshenko, Mikhail V. Zhukovsky
Institute of Industrial Ecology, Ural Branch of the Russian Academy of Sciences, Ekaterinburg, Russia

According to results of the survey in Ekaterinburg, Russia, indoor radon concentrations above the city
average level have been found in each of the studied buildings with high energy efficiency class. Measures to
increase energy efficiency were confirmed to decrease the air exchange rate and accumulation of high radon
concentrations indoors. Despite of recommendations to use mechanical ventilation with heat recovery as the
main scenario for reducing elevated radon concentrations in energy-efficient buildings, the use of such sys-
tems did not show an obvious advantage. In real situation, mechanical ventilation system is not used properly
both in the automatic and manual mode, which does not give an obvious advantage over the natural ventila-

tion in the climate of the Middle Urals in Ekaterinburg.

Key words: radon, energy efficiency, protection.
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MoteHuManbsHO BO3MO)XHbIE [03bl 06/1y4eHNs HAaceNeHns 3a cuer
notpebneHns MmuHepanbHOW NpUpoaHOA ne4vyebHo BoAabI

M.B. Kaayka!, JI.H. Bacanaesa’, T.A. Bekamesa!, C.A. Usanos', H.B. Canaskuna', B.B. Crynuna!,
A.H. Kanyka®

' Cankr-IleTepOyprckuii HaydHO-MCCIIEA0BATEILCKMIA MHCTUTYT paadalliOHHOM TMTHUEHBI MMEHU podeccopa
I1.B. Pam3aeBa, ®enepanbHas ciyx0a 1o Haa30py B cepe 3aluThl IIpaB NOTPeOUTE e M OJIarONmoIydnst
yenoBeka, Cankr-IlerepOypr, Poccus
2 Cankr-IletepOyprekuii mpoTuBoTYOepKyJie3HbIi qucnancep Ne 3, Cankr-Ilerepoypr, Poccus

Munepansroie npupoorsie cmoaogsle, 1e4eOHO-CMOA08ble U AeHeOHble 800bl 00bIMHO XAPaKmMepU3ym-
€51 NOBBIUEHHOU MUHepanusayueil, mak 4mo ux 200060e hompebaenue 015 NUMbS U NPUSOMOBACHUS NUU
BHAYUMEAbHO HUMCe CMAHOApmMHO20 6000NOMPeONeHUs 83D0CA020 HaceneHus. Oepanuuerue 00ayveHus:
Hacenenus 3a cuem nompeONeHlUss MUHEPANbHBIX NPUPOOHBIX CHI0A08bIX U AeHeOHO-CMOA0BbIX 800 MONCem
docmueambcs 66edeHueM oepanuenuii Ha ux nompebaenue. lleav uccaedosanus — npogecmu oUeHKy no-
MEHYUANBHO B03MOJICHBIX 003 00NYHEHUs HACEACHUS 3a cHem NOMpeOAeHUs MUHEPANbHOU NPUPOOHOLL Ae-
4eOHOIl 600bL Ha npumepe 800bl, KOMOPAsL UCNOAb3YEMCSL 0451 NUMbEBOIl Mepanull 8 KOMNAEeKCe CAHAMOPHO-
KYPOPMHO20 NeUeHus NayueHmos 6 00Hom u3 canamopues e. Cankm-IlemepGypea. Jlannvie o éeauuunax
YO0eabHOU aKmugHOCIMU PAOUOHYKAUA08 8 MUHEPANbHOIL 1e4eOHOI 600e, KOMOpble UCNOAb308aAU 015 OUCHKU
003 00/1yHeHUs NAUUEHMOB8 IM020 CAHAMOPUS 3a cCHem ee nompebaeHUs, OblAU NOAYHEeHbL 8 pe3yabmame pa-
OUOXUMUHECKO020 aHAAU3A, NPOBEOEHHO20 NO MeMOOUKAM, pa3padomantbiyM 6 UHCmumyme paduayuoHHOI
eueuerdl. [TonyuerrHble pe3yaomamol uccae008aHUS U UX AHAAU3 NOKA3AAU, YN0 NOMEHYUANLHO B03MONCHbLE
MaKcumanvHble 20008ble IhexmusHble 003bl 00AYHeHUS NAUUEHMO08 3a cCHem NPUMeHeHUs NPUPOOHOU MU~
HepanbHoil 1eueGHOl 600bl 0415 NUMbEBOL MePanuu 8 KOMNAeKce CAHAMOPHO-KYPOPMHO20 AeHeHUs 3a6e00-
MO He npegvicsim pekomerdosarublit BO3 peghepenmmuutii dozoswiit yposens 0, 1 m36/200 écaedcmeue manvix
HA3HA4aemviX 8pavom 003 nompedierus 600vl. Ilockoabky mMuHepanvHole aeueOHble 600bl NPUHUMAOMCS
N0 HA3HAYEHUI 8PAYA 8 02PAHUYEHHOM KOAUYecmee U UX Npuem Ceéa3an ¢ AeHeOHbIMU C80UCMBAmMU IMux
600, Mo 04e8UOHO, YMO 6600UMb 02PAHUUEHUS HA COOepICaHUe NPUPOOHBIX PAOUOHYKAUOOE 8 MUHEDANbHBIX
ne4ebHbIX 600ax Heyenecoobpasno. Ilpu HazHaueHuu Kypcoe AeqeHus ¢ UCNONb308AHUEM MUHEPANbHbIX
Ne4eOHbIX 800 001ICeH NPUMEHAMbCA NPUHUUN 000CHOBAHUS HA3HAYEHUs NPouedyp nymem COnoCmagieHus
mepanesmuteckux (ne4ebubix) 6bl200, KOMopbvle OHU NPUHOCAM, C PAOUAUUOHHBIM YUepoom 045 300p06bs,
Komopblil Modcem npuduHums ooayuenue. Ilpu obocHosanuu neuedHbIX npoyedyp nepeo ux Ha3Ha4eHuem
Heo0X00UMO 8bINONHUMb OUEHKY IPPeKMUBHbIX 003 GHYMPeHHe20 00AYHeHUS PA3HbIX 803DACHHbIX ePYNN
HaceneHus: npu UCNOAb308AHUU MUHEPALbHBIX NPUPOOHBIX NeHeOHbIX 600.

Kitouesbie ciioBa: MuHeparvHas npupoonas aeuebHas 600a, npupoorvle paduoryKAudbl, paduoxumu4ec-
KUl aHaAu3, YPO8HU 8MelamenbCmed, ycaosue coomeemcmeaus 600bl mpeb08anusm paduayuoHHoll 6e3o-
nacHocmu, 003bl 00AYHEHUs HACCACHUSL.

BeengeHne pagMaumoHHoli  6e30nacHoCTM  BObl

NCTOYHNKOB

Mpu ycTaHoBNEeHWM TpeboBaHU K MokKasaTensm
paavaumoHHo 6e30MacHOCTY BOAbl UICTOYHUKOB MUTLEBOMO
BOAOCHabxeHus HaceneHnst B HPB-99/2009' MyHepasibHble
NPUPOAHbIE BOObI BblAENEHbl B OTAENbHYIO KaTeroputo Bof,
TpeOyioLLylo  CreumanbHOro  PacCcMOTPeHWs.  Pas3nuyHble
noaxofdbl Mo YCTaHOBMIEHUIO TPEOOBAHUIA K MOKa3aTensim

NMNTLEBOIO BOLOCHAOXEHMS HACENEHNS U K MUHEPAJTbHBIM
NPUPOaHbLIM BOAAM MCMONb3YIOTCS 1 B cTpaHax EBpocoto3a
[1]. Moka3aTenem cooTBETCTBMS BOAbLl TPEOOBaHMAM paama-
LMOHHOM 6e30MacHOCTY ABNSETCS CyMMa OTHOLLEHWI yaenb-
HbIX AKTUBHOCTEW BblOENEHHbIX PAaAVOHYKIMAOB K COOTBET-
CTBYIOLLIMM YPOBHSIM BMELLATENbCTBA.

' CaHlNuH 2.6.1.2523-09 Hopmbl pagmaumoHHoi 6e3onacHocT. HPB-99/2009 [Sanitary Rules and Norms 2.6.1.2523-09 “Radiation

Safety Standard. NRB 99/2009”]

Kapyka MapuHa BanepbeBHa

CaHkT-lNeTepbyprckuii Hay4HO-UCCNeaoBaTeNbCKUI MHCTUTYT pagnaLmMoHHON rurmeHsl iMeHn npodeccopa MN.B. Pam3aesa.
Anpec ona nepenucku: 197101, Poccusi, CankT-MeTepbypr, yn. Mupa, 4. 8; E-mail: kaduka@mail.ru
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Ecnn BenuuvHa CyMMbl  OTHOLUEHWA  YAENbHbIX
aKTUBHOCTEN  PAAMOHYKIMAOB K  COOTBETCTBYIOLLMM
YPOBHSIM BMELLATENbCTBA He npeBbiwaeT 1 (Z(Ai/YBi)<1,0,
ycnosue 1), To B cooTBeTcTBUM ¢ N. 5.3.5 HPB-99/2009"
MEeponpusTUS MO CHWXEHUKD PAAVNOAKTUBHOCTU MUTHEBOWN
BObI HE ABNAOTCS 00653aTeNbHbIMU. [Py HEBBINONHEHWM YC-
noeus (1) paccmartpuBaeTcs BOMPOC O LeiecoobpasHoCcTm
pa3paboTkM N OCYLLECTBNEHMS 3aLUMUTHBIX MEPONPUSATUIA C
YY4ETOM MpUHUMNA onTummaaumm, cornacHo n. 5.3.5 HPbB-
99/2009" 1 n. 5. MY 2.6.1.2719-102. Ecnv npyi COBMECTHOM
NPUCYTCTBUN B BOAE AENCTBYIOLLMX UCTOYHUKOB MUTHEBOIO
BOOOCHAOXEHNS HECKONIbKMX MPUPOAHBLIX PaAVNOHYKINOOB
ycnosue 1 npesebilieHo He 6onee yem B 10 pas (ycnosue 2),
TO BOJ@ NPU3HAeTCs COOTBETCTBYIOLEN TpeboBaHMSIM paau-
auMoHHOM 6e30NMacHOCTM Npu 0693aTelbHOM YCTaHOBNEHUM
NPOV3BOACTBEHHOIO KOHTPOJIA 32 COAEPXAHMEM OCHOBHbIX
paovoHyknuaoBs B Boge (n. 13. MY 2.6.1.2719-102, n. 4.3.4.
- 4.3.9. CaHllvH 2.6.1.2800-108). Npwn aToM paccmaTpurea-
0TCS BO3MOXHblE CNOCOObI CHUXEHWUS YAENbHON aKTUBHOCTH
OTAENbHbIX PaAVOHYKJIMAOB B BOAE U NMPUHMMAETCS peLleHne
0 L,eNnecoobpas3HOCTM OCYLLECTBIIEHNS 3aALLUMTHLIX MEPOMPU-
ATUIA, HANPABNIEHHbIX HA YMEHbLLEHNE COAEPXaHUSA PaANOHY-
KNMOoB B NUTbLEBOW BoAe cornacHo CanlvH 2.6.1.2800-108.

Mpn aTOM HEobXoOMMO  yuUTbiBaTb, 4TO Jobas
KOPPEKTUPOBKA COCTaBa MUHEPasbHbIX BOA, B TOM YuCie
HanpaBfieHHas Ha CHUXEHWE coaepXXaHns paguoHyKINO0B
B BOAE, OOHOBPEMEHHO MPUBOOUT K W3MEHEHUIO ee
MUWUHEPaJSIbHOro 1 XMMMYECKOro CocTtaBa, a TakxXe Apyrux
CBOWCTB U, HEN3BEXHO, — K CHUXEHWNIO NOTPEBUTENBCKNX
1 GanbHeosIorMYecknx xapaktepucTuk soabl [2]. Kpome
TOro, MMHepanbHble NPUPOAHBLIE CTOJNIOBbLIE, Ie4EOHO-CTONO0-
Bble 1 nedebHble BOAbl 00bIYHO XapakTepuayoTCs NMOBbILLIEH-
HOV MUHepanusauuneit [2—4], Tak 4To ux rogoBoe noTpebne-
HWe ANS NUTbS Y MPUrOTOBJIEHUS MULLMA 3HAYUTENIBHO HUXE
CTaHOApPTHOrO BOAOMOTPEDONEHNS B3POCNIOr0 HACENEeHUs,
npuHMmMaemoro kak 730 kr 3a rog cornacHo HPB-99/2009'.
MoaToMy orpaHuyeHne o6Ny4eHUst HaceneHns 3a CHYeT Mo-
TpebneHns MMHepasbHbIX MPUPOLHbLIX CTOJIOBbIX U Jle4ebHO-
CTOJI0BbIX BOZ, MOXET [OCTUraTbCsl BBEAEHNEM OrpaHNyeHuni
Ha X NoTpebneHue.

PagvaumoHHO-rurmeHmyeckas  oueHka  MuHepanb-
HbIX MPUPOAHLIX BOL, C BbIPAXEHHbIM nevyebHbIM addek-
TOM, KOTOPblE MPUMEHSIOTCSH TOMbKO MO HA3HAYEHWUIO WU
nop HabmoaeHneMm Bpaya, JO/KHA OCYLLECTBAATLCS C y4ye-
TOM KOJIMYECTBA BOAbl HA KypcC neyeHus (PekomeHpaumm®).
Mockonbky MyHepanbHble NIe4ebHble BOAbI MPUHUMAIOTCS
Mo Ha3Ha4YeHWIO Bpaya M B OrpaHNYEeHHOM KOMYeCTBE U
VX MPUEM CBSI3aH C nevyebHbIMU CBOMCTBaAMU 3TUX BOQ,
TO OYEBMAHO, YTO BBOOUTb OrpaHMYEHUst Ha coaepkaHune
NMPUPOAHBLIX PAAVOHYKIMAOB B MUHEPASbHbIX Jle4eOHbIX
BOJax HeuenecoobpasHo. Mpu HasHaYeHUn KypcoB neye-
HUS C WNCMONb30BAHNEM MUHEPASbHbIX JIeYEOHbIX BOS,
DOJIKEH MPUMEHATLCS NPUHLMMN 060CHOBaHWS Ha3Ha4YeHNs!
npouenyp nNyTeM COMOCTaBfieHUsT  TepaneBTUYEeCKnX
(ne4ebHbIX)  BbIFOA, KOTOPble  OHWM  TMPUHOCAT, C
paamnaLmoHHbIM yLepboM A5t 340P0Bbsi, KOTOPbINA MOXET
NpUYNHUTL 0bnydeHne. [Mpu 06OCHOBaHUM NeHEBHbIX
npoueayp nepep nx HasHadyeHMemM He0OX0AMMO BbINONHAUTb
OLeHKy 9d®dEKTUBHbIX [03 BHYTPEHHEro 00ny4eHus
Pa3HbIX BO3PACTHBIX FPYMM HACENEeHUs NPU UCMOSIb30BaHNMN
MWHEpPasbHbIX NPUPOAHBIX le4ebHbIx BoA, [2].

Llenb nccnenoBaHms — NPOBECTU OLLEHKY MOTEHUMANBbHO
BO3MOXHbIX 03 06/1y4eHNs HACENEHUS 3a CHET NOTPebNeHNs
MUHepasnbHON NPUPOAHON NIe4eBHO BOAbI.

Ma‘repmanbl n metToabli

O61beKTOM B @aHHOI paboTe SBNSEeTCS NPUPOAHas MUHE-
panbHasa neyebHas Boga, KOTopasi UCMoJib3yeTcs Ans NUTbe-
BOW Tepanuu B KOMMJIEKCE CaHATOPHO-KYPOPTHOMO JIe4YEHUS
nauMeHToB B OOHOM M3 caHatopueB . CaHkT-[eTepOypra
(nanee — CaHaTtopwuit). Boga ons nutbeBom Tepanum Ucnosnb-
3yeTcs HEernoCPeACTBEHHO M3 CKBaXWHbl 0e3 ¢u3n4eckon
06paboTkn. [laHHbIe 0 BEIMYMHAX YOENbHOW aKTMBHOCTM pa-
OMOHYKNILOB B MUHepasbHol nevyebHol Boae, A0ObIBAEMON
13 apTe3NaHCKON CKBaXWHbI, PACMONOXEHHOM Ha TEPPUTO-
pun CaHaTopWs 1 UCMOJb3YIOLLENCS AN NMTLEBOM Tepanuu,
ObIIM MONY4Y€eHbl B pe3yfibTate pagnoxXmMmnyYeckoro aHannaa
oTobpaHHbIX U3 Hee nNpob BOAbl MO MeToaukam, paspabo-
TaHHbIM B MHCTUTYTE: MP 2.6.1.0064-12%, MBW N2 1212/07,
MBW N2 1058/07 [5-6].

' CaHlNuH 2.6.1.2523-09 Hopmbl pagmnaumoHHoit 6e3onacHocT. HPB-99/2009 [Sanitary Rules and Norms 2.6.1.2523-09 “Radiation

Safety Standard. NRB 99/2009"]

2MeToaunyeckne ykasaHua MY 2.6.1.2719-10. NameHeHne 1 k MY 2.6.1.1981-05 «PagnalmoHHbIi KOHTPOSb U TUIMeHnYeckas oLeHka

VNCTOYHMKOB NMUTLEBOr0 BOLOCHAGXEHNS U MUTLEBOI BOAbI MO NMoka3aTensaM paguauroHHon 6e3onacHocT. ONTuMm3aLms 3almUTHLIX Mepo-
NPUATUIA UCTOYHUKOB NMUTLEBOIO BOAOCHAOXEHUS C MOBLILLEHHLIM coaepXaHneM paamoHyknmaos» [Methodical Instructions Ml 2.6.1.2719-
10. Changing 1 to MI 2.6.1.1981-05 “Radiation control and hygienic assessment of drinking water supplies and drinking water concerning the
indexes of radiation protection. Optimization of protective measures applied to drinking water with enhanced radionuclides content supplies”]

3 CanlluH 2.6.1.2800-10 «[MruexHnyeckne TpeboBaHNs Mo OrPaHUYEHNIO 0BJTyHEHNS HACENIEHNS 32 CHET MPUPOAHbLIX UCTOYHMKOB MOHU-
3upytowero nanyyeHmns» [Sanitary Rules and Norms 2.6.1.2800-10 “Hygienic requirements to limitation of population exposure from natural
ionizing irradiation sources”]

4 PEKOMeH,D,aLI,I/IVI MO KOHTPOJIO 1 CaHI/ITapHO-SI'II/I,D,eMI/IOJ'IOI'I/I‘-IeCKOVI oueHke MI/IHepaJ'IbHOI7I I'IpMpO,D,HOI?I BOAbI MO Nokasarenam pagunaumn-
OHHoIi 6e3onacHocTu. MpunoxeHue k nucbMy MenepansHo cnyx6bl MO HaA30py B chepe 3aluThl Npae notpebuteneii n Gnarononyyus
yenoseka oT 21 aBrycta 2006 r. N 0100/9009-06-32 “O paamaumoHHOM KOHTPOJE 3a NMUTLEBOI U MUHEpanbHon Boaon” [Recommendations
for control and sanitary-epidemiological assessment on mineral natural water concerning the indexes of radiation protection. Annex to the letter
of Federal Service for Surveillance on Consumer Rights protection and Human Well-being dated August 21, 2006 N 0100/9009-06-32 “On

drinking and mineral water radiation control”]

5MeToanyeckue pekomeHgaumm MP 2.6.1.0064-12 «PagmaumoHHblil KOHTPOSb MUTLEBOI BOALI METOAAMM PAANOXMMUYECKOro aHanm3a,
63 c. [Methodical Recommendations MR 2.6.1.0064-12 “Radiation control of the drinking water using radiochemical analysis methodics”.
Moscow, Rospotrebnadzor, 63 p.]
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Pesynbratbl u 06cy)xaeHne

B neprop ¢ 2003 no 2017 r. (BkNtoUMTENBHO) OblN OCYLLLECT-
BneH aHanu3 19 npob NpUpPOAHON MUHEPanbHON nevYebHON
BOAbl, 40OLIBAEMOW 13 apTe3MaHCKON CKBaXWHbI, Pacrosio-
XEHHOW Ha TeppuTopun CaHaTopus 1 NCNob3ytoLwWwencs ans
NUTLEBON Tepanun B KOMMNIEKCE CAHATOPHO-KYPOPTHOIO 1eve-
HMS nauneHToB. B 16 0ToBpaHHbIX Mpobax Oblnv onpeneneHsi
BEJIMYMHBI YAESbHOW CyMMapHOi anbda- 1 6eTa-akTMBHOCTU
(A, A;)  yBenbHO aKTMBHOCTU 40K, B 3 npob6ax - BeNM4UHbI
A v A v ynenbHon akTMBHOCTY NPUPOAHbBIX PAAVOHYKIA0B
226Ra‘ 224Ra, 228Ra‘ 210Pb, 210PO, 238U‘ 234U, 4°K, 222Rn, a Takke
paccunTaH rnokasatefb COOTBETCTBUS BOAbl TPeboBaHUAM
paamaunoHHoi 6e3onacHocTu: Z(Ai/YBi). MakcumanbHas He-
ONpeneneHHoCTb U3MEpPEHNs Mnokas3aTeneit He npeBbillana
50%. MNony4yeHHbIE BENNYMHBI YAEBHOM CyMMapHOW anbda- 1
6eTa-aKTMBHOCTU U yOenbHON akTuBHOCTU “°K B Boae obcne-
[0BaHHOW CKBaXKMHbI, NPeacTaBsieHbl B Tabnuue 1.

MuvHepanuaauus npoaHanu3npoBaHHbIX MPobd  MUHe-
panbHO NpUpoaHoK ne4yebHol Boabl Bapbuposana ot 0,67

no 1,6r/n npu cpegHem 3HadeHun 1,1 r/n. Habniopganoch
CcTabunbHOE MpPEeBbILLIEHNE KPUTEpUs NpeaBapuTebHON
OLEHKM BOAbl TpeboBaHMSIM paamaLMoHHON 6e30nacHo-
cm no A, Ana 68% npo6 Gbino 0GHapYXeHO npesbllle-
HVE MO N3MEPEHHOMY 3Ha4YeHUI0 Aﬁ. Mpu atom ong Bcex
npo6 BoAbl 3HauYeHMe A 3a BblMETOM 3HAYeHUs yOeb-
HOl akTMBHOCTM “°K (comepxaHve B BOOE He HOpMUpY-
eTcsa) okasanocb MeHble 1,0 Bk/kr, Takum 06pas3om, cCo-
rnacHo n. 4.3.6. CaHlNuH 2.6.1.2800-10°%, He npeBbICUNIO
KpUTEpPUI NpeaBapuTeNbHOM OLLEHKM COOTBETCTBUS BOAbI
TpeboBaHNsAM pagraLMoHHON 6€30MacHOCTM MO yOenbHOM
CyMMapHoi 6eTa-akTUBHOCTM.

PeaynbtaTthl aHanmMsa M30TOMHOMO cocTaBa Npob BoAbl
13 apTe3naHCKoM ckBaxuHbl CaHaTopusl, BbIMNOMHEHHbIX B
2003 ., 2007 . 2010 1., npmBeaeHsl B Tabnuue 2.

Kak nokasblBaloT OaHHble, NPUBEAEHHbIE B Tabnuue 2,
0519 Boabl U3 06cnenoBaHHOM CKBaXMHbI HabnogaeTcs cta-
OunbHOE MpeBbIlleHNe YPOBHEl BMeLlaTeNbCTBa, YCTaHOB-
neHHbix HPB-99/2009 ansa ??°Ra, ??°Ra (B 2003 . — ¢ y4eToM

Tabnmua 1

YaenbHas cyMMapHas akTUBHOCTb PagNOHYKNMAOE (anbda-akTMBHOCTb A , 6eTa-akTUBHOCTb AB) v yaenbHas akTUBHOCTb “°K
B Npo6ax MUHepasnibHOW NPUPOAHOI NneyeGHOI Boabl U3 ckBaXxnHbl CaHaTopus, Bk/kr

[Table 1

Gross specific activity (gross-alpha A , gross-beta A ) and specific activity of 4°K in the samples of mineral natural medical water
from the Sanatorium groundwater supply, Bq/kg]

Onpenensiemblii Yucno npob o furnexHmnyeckmin
CpepHee 3HaveHne [nana3oH 3Ha4yeHnin -
nokasareso [Number of [Mean value] [Range of the values] Kputepun
[Defined index] samples] 9 [Hygienic criteria]
A, 19 3,6 0,90-5,6 0,2
A5 19 1,2 0,55-2,1 1,0
4K 19 0,94 0,46-1,4 -

* MpuBeLeHbl 3Ha4YeHMSE KOHTPOJIbHBIX YPOBHEW B COOTBETCTBMM ¢ NyHKTOM 5.3.5. HPB 99/2009' [The control levels are provided according to
paragraph 5.3.5 of the Radiation Safety Stadard NRB 99/2009']

YaenbHasi akTMBHOCTb NPUPOAHbLIX PAAUOHYKNU/OB B NP0Gax BOAbI M3 apTE3MaHCKOI CKBaXuHbl CaHaTopus, BK/KTra oz
[Specific activity of natural radionuclides in the water samples from the Sanatorium groundwater supply, Bq/kg] [Table 2
oo (The year of mieetigaton] Cpesmeo anasenve” | KY,VB**
[Defined index] 2003 2007 2010 [Mean value] [CL, GL]
#*Ra 3,08+0,92 3,24+0,97 3,09+0,62 3,137%0,05 0,49
**Ra <0,002 0,14%0,04 <0,002 0,048+0,08 2,1
**Ra 0,20£0,06 0,21%0,06 0,27+0,05 0,227+0,02 0,20
210pp 0,012+0,004 0,008+0,003 0,004+0,002 0,008+0,002 0,20
210pg 0,004+0,002 <0,002 <0,002 0,003%0,001 0,11
238 0,014+0,004 0,006+0,003 0,016+0,005 0,012+0,003 3,0
234 0,018+0,005 0,009+0,004 0,022+0,007 0,016+0,004 2,8
*2Rn 67+20 6520 62+19 65+1,5 60
ZAi/ YBI) 8,51+1,93 8,88+2,03 8,74+1,33 8,71%0,11 1

* MNpuBeLeHbl CPEHME 3HAYEHUS U 3HAYEHUS CTaHAAPTHOW oLWnGKK cpeaHeli BenmynHel [The mean values and standard error of mean value

are provided].

** MpuBeneHbl 3HaueHns KY B cooTBeTcTBUM C NyHKTOM 5.3.5. HPB 99/2009 1 YB B cooTtBeTcTBMM C MNMpunoxeHnem 2a HPE 99/2009' [The
control levels are provided according to paragraph 5.3.5; guidance levels — according to the Annex 2a of the Radiation Safety Standard NRB

99/20091].
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HeonpeneneHHoCTN nsmepeHmnin no My 2.6.1.1981-056) n
222Rn. OwanasoH 3HayeHuii BenuunHbl X(Ai/YBi) cocTtasun
8,51-8,88, npu cpegHem 3HayveHun 8,71. Mpu aTOM 3Ha4Ye-
Hue BenuuuHbl £(Ai/YBi) ¢ y4eTOM HeonpeneneHHoCTn mn3-
mMepeHuin no MY 2.6.1.1981-05 (koHCepBaTMBHbIN NOAXOL)
coctasuno 10,44 8 2003 r., 10,91 8 2007 . 1 10,07 8 2010 .
Co0TBETCTBEHHO, A1 BCEX UCCNEA0BaHHbIX NPO6 3HaYeHue
BenMyMHbl X(Ai/YBi) npeBbicuno ycnosue (2), cornacHo Ko-
TOPOMY BOAA MPU3HAETCS COOTBETCTBYIOLLEN TPEOOBAHNAM
pagnaumoHHok 6e30nacHOCTU Npu 00a3aTeNIbHOM YCTaHOB-
JIEHUW NPOM3BOACTBEHHOIO KOHTPONS 3a COAEPXaHNEM OC-
HOBHbIX paanoHyknuaos B Boge (MY 2.6.1.2719-102, CanluH
2.6.1.2800-103).

Mpw atom Boga n3 obcnefoBaHHOW CKBaXWHbI obnana-
€T BblPaXeHHbIM Nle4yebHbIM 3PPEKTOM 1 UCNONLIYETCH ANS
NUTLEBOM Tepanuu B KOMMJIEKCE CaHATOPHO-KYPOPTHOIO
neyeHns naumeHtoB CaHatopus nof HabnOAgHMEM Meaun-
LUMHCKOr0 MepcoHana v Mo Ha3Ha4YeHWo nevallero Bpava.
B Takom cnyyae, cornacHo PekomeHpaumsm* Bornpoc 06 uc-
NOSb30BaHMM TakMX BOA, PELLAETCS C Y4ETOM OXNAAEMbIX 4,03
061y4eHnst Npu NOTPebAeHN BOAbl U 3HAYEHWNIA APYrMX MO-
kasatenel ee 6e30MNacHOCTM C y4ETOM KONMYECTBA BOAbI HA
KypC neyYeHus.

OueHka 003 06nyveHus naumeHToB CaHaTopusi Gbina
npoBefeHa C y4eToM TOro, 4TO AnS MUTLEBOM Tepanuu B

KOMMJIeKCe CaHaTOPHO-KYPOPTHOrO JfleYeHUss Ha3HavaloTCs
cnepytoLme [o3bl BOAbl U3 06Cne0BaHHOM CKBAKUHbI:

— pasoBas go3a - 0,1 kr;

— cyToyHas gosa — 0,3 kr;

— 0033 Ha MakCuUManbHbIl KypC nedyeHus (21 geHb) —
6,3 kr;

— 0,032 Ha MUHUMaTbHBIN Kypc ieveHunst (7 oHein) — 2,1 kr.

Mpu oueHKe 1,03 061y4eHNS NaLMEHTOB UCXOAMAN U3 TOTO,
YTO NOTEHLMANBHO BO3MOXHbIE MakCUMasibHble rOA0Bble 3¢h-
GeKTMBHbIE [03bl 001y4eHUs NauMeHToB 6yayT AOCTUTHYThI B
clyyae NpoxoXaeHust neveHns 2 pasa B rog ¢ notpebneHu-
eM BoAbl 3 00cnef0BaHHON CKBaXMHbI B TedeHne 42 aHen
3a rod. MakcumanbHO BO3MOXHOe noTpebneHne BoAbl B
3TOM cnyyae coctaBuT 12,6 kr 3a roa. Mpeanonaranock, 4To
cpeaHerogoBoe CoaepXXaHne NpUpPoaHbIX PAANOHYKINOO0B B
Boae 13 06CcneaoBaHHON CKBaXMHbI COOTBETCTBYET MX Mak-
CUMaIbHbIM M3MEPEHHBIM 3HAYEHUSIM C YYETOM Heonpeae-
JIEHHOCTN U3MEPEHWNIA, KOTOPbIE MPUHATLI MO AAHHbLIM, NpPU-
BeJEeHHbIM B Tabnuue 2.

B Tabnuue 3 nprBeneHbl OLEHOYHbIE 3HAYEHUS CPEOHUX
ronoBbix 9ddekTnBHbIX 03 (CMO) obnyyeHns naumeHToB
3a cyeT notpebneHns Boapl U3 yka3aHHO CKBaXMHbI NMPY MU-
HMUMaNbHOM KypCe NUTLEBON Tepanunmn, MakCumasnbHOM Kypce
NUTLEBOI Tepanun 1 MakCUmManbHOM Kypce NUTbLeBOoI Tepa-
numn gna cnyvyas NpoxXoXaeHns CaHaTOPHO-KYPOPTHOrO Jlieve-

Tabnuua 3

CpepgHue roposble 3¢ PeKTuBHbIe 003bl (CMI/]) BHYTPEeHHEro 06y4eHus nauMeHToB 3a cYeT NnoTpebneHns Boabl U3
oGcnenoBaHHOWM CKBaXXUHbI

[Table 3

Annual average effective internal exposure doses (AAEID) of patients due to consumption of the water from investigated
groundwater supply

crag,
m3B/rog,
YoenbHas aktue- | [1030BbIV KO3 DU- [AAEID, mSv/year]
Hyknnpg, HOCTb BK/Kr*) LMeHT, Mk3B/BkK MawUveHTb Npy kypee B
[Nuclide] [Specific activity, [Dose coefficient, [For patients, using treatment course] MakcnmansHbIi
Ba/kg] HSv/B] P A ope (42 Ara)
7 nneit 21 newb [Maximal treatment course,
[7 days] [21 day] 42 days]
226Ra 4,21 0,280 0,0025 0,0075 0,015
22Ra 0,18 0,065 0,000025 0,000075 0,00015
228Ra 0,32 0,690 0,00047 0,00141 0,00282
210Po 0,006 1,200 0,000016 0,000048 0,000096
210pp 0,016 0,690 0,000023 0,000069 0,000138
28y 0,021 0,045 0,000002 0,000006 0,000012
24y 0,029 0,049 0,000003 0,000009 0,000018
222Rn 87 **) 0,00042 0,00126 0,00252
Bcero 3a cyeT npypoaHbIX PaANOHYKIIMAOB B BOLE
[Total from natural radionuclides in water] 0,0035 0,0104 0,0208

* 3HavyeHns yaenbHOM akTUBHOCTI PaamMoHYKINA0B NPUBEAEHBI C YHETOM HeoNpeaeneHHocTn namepenuii [The values of radionuclide
specific activity are provided with considering of measurement uncertainty]
** OueHka Bknaga 2?Rn, cogepxallerocs B BOAE U3 CKBaXMHbI, B 4,03y 00/1y4EHMS NALMEHTOB BbINOIHEHA A1 KOUTUYECKOTO NyTu 06syye-
HUS 3a CYET pagoHa, cogepxatuerocs B Boge (n. 5.3.5 HPB-99/2009') [Estimation of 22Rn containing in the water from groundwater supply
contribution in the patients exposure doses was carried out for the critical path of exposure according to paragraph 5.3.5 NRB 99/2009']

5 MeToguyeckne ykazaHus MY 2.6.1.1981-05. PagnaumoHHbIii KOHTPOSIb Y TMIMEeHnYeckas oLeHka MCTOYHUKOB NMUTLEBOIO BOAOCHA0-
XEHWUS 1 NUTLEBOM BOAbI MO NOKa3aTensam pagvaumoHHon 6e3onacHocTn. ONTUMM3aumns 3aLmMTHLIX MEPONPUSATAA UCTOYHUKOB NMUTLEBOIO
BOOOCHAOXEHUS C MOBbLILLEHHBIM cofepxXaHnem paguoHyknnaos [Methodical Instructions M1 2.6.1.1981-05 “Radiation control and hygienic
assessment of drinking water supplies and drinking water concerning the indexes of radiation protection. Optimization of protective measures
applied to drinking water with enhanced radionuclides content supplies”]
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HWUS 2 pa3a B Te4yeHne ogHoro roga. KoHcepeaTtmBHas oLeHka
003, C Y4eTOM OLIMOKM N3MEPEHWIA, BbINOSIHEHA B COOTBET-
ctBumM ¢ MY 2.6.1.1981-055.

OcHoBHoW Bknap, (6onee 97%) B [o3y obnyyeHus na-
UMEHTOB 3a cyeT noTpebneHus Boaobl M3 ob6cnemoBaHHOMN
CKBaXXWMHbI, KOTOPasi ICMOJIb3YETCH AJ19 NMUTLEBON Tepanuu B
KOMMJieKce CaHaTOPHO-KYpOPTHOro NiedeHust B CaHaTtopun,
BHOCSIT TPU NPUPOAOHBIX paamoHyknmaa: 2°Ra, °Ra un 2%°Rn.

Kak cnenyet 13 noslydeHHbIX AaHHbIX, Hanbonee Bepo-
ATHAs OLLeHKa MaKCMMalbHbIX roO0BbIX 3(P@PEKTUBHbIX 003
0061y4eHNst NaLUMEHTOB 3a CHET NPUPOAHBIX PAAVNOHYKIMAOB B
BoAe 06ceqoBaHHONM CKBaXMHbI, KOTOpasi UCMob3yeTcs As
NUTLEBOI Tepanun B KOMIJIeKce CaHaTOPHO-KYPOPTHOro Jie-
YyeHus naupeHToB CaHaTopus, He npesbicuT 0,0035 M3B/rof,
10,0104 m3B/rog, Npy NPOAOIKUTENBHOCTY NIeYeHns 7 AHen
n 21 geHb COOTBETCTBEHHO. Hambonee BeposTHas OLEHKa
MaKCUMaJIbHbIX rOA0BbIX 3PdPEKTMBHbLIX 403 06ny4eHus na-
uneHToB CaHaTopus (B Ciyyae NpoXoXAeHUs neYeHns 2 pasa
B rof ¢ notpebneHvem Boabl N3 06CnefoBaHHOM CKBaXMHbI B
TeyeHue 42 gHeln 3a roa) 3a cHeT NPUPOAHbLIX PAAMOHYKIN-
[0B B BOAE CKBaXMHbI He npeBbicut 0,021 m3B/rog.

PesynbTatbl NPOBEOEHHbLIX MCCNEOOBaHUN N UX aHanu3
[,0Ka3blBaIOT, YTO B C/ly4ae NPUMEHEHNS BOAb! AN NMUTLEBOMN
Tepanuu B YCNOBUSIX HAaXOXAEHUs NnauueHTa Ha JieYeHun B
CaHaTopuu, 0o3bl 0611y4eHMs NauMeHToB 3a cyeT noTpebne-
HUS NevyebHON MUHepanbHOM BOAbI HE MPEBLICAT (C NATU-
KpaTHbIM 3anacoM) pekoMeHOoBaHHbI BO3 pedepeHTHbIN
no30Bbi ypoBeHb 0,1 mM3B/rog [7] faxe Ansg runoteTnye-
CKOro (MasioBepOSiTHOro) ciydas npebbiBaHus nauyMeHTa B
caHaTopun 42 oHS B FOAY, HECMOTPS Ha TO, YTO 3HAYEHNE BE-
NnumHbl Z(Ai/YBi) ans Boabl 06cnenoBaHHON CKBaXKUHbI Npe-
BbILLAET ycnoBue (2).

Mpun cpoke npebbiBaHus naumeHToB CaHaTtopusi ¢ Mo-
TpebneHnem Boapl N3 00CNEA0BAHHOM CKBAXMHbLI MEHEE HYEM
200 poHeit 3a rog 1 nNpy ycnoBun cobsiogeHus 3asiBrieHHON
CyTO4YHOW 003bl noTpebneHus 0,3 kr, Bcero 60 kr 3a rof (4o,
BEpOsiTHee BCero, 1 O6yaeT BbIMOMHATLCS A5 aBCOoNOTHOrO
OONbLUMHCTBA MALWEHTOB), BENNYMHBI MaKCUMaJIbHO BO3-
MOXHbIX 0,03 06/1y4eHNst 3a CHET NOTpebneHnn Boabl U3 06-
CNel0BaHHOM CKBaXMHbI He npeBbicaT 0,1 M3B/roa.

C y4eTOM BbILLEN3NOXEHHOIO N OCHOBBLIBAsCb Ha Mo-
noxeHuax PekoMeHaaumid®, cornacHo KOTopbiM BOMPOC 00
MCMNONb30BaHMN MUHEPasbHbIX NPUPOAHbIX BOA, C BblpaXeH-
HbIM Nle4ebHbIM 3DDEKTOM, KOTOPLIE MPUMEHSIIOTCS TOJSIbKO
Mo Ha3HaYeHW0 BpaYa, JO/MKEH PeLlaTbCs C Y4eTOM OXuaa-
eMbIX 103 001y4eHNst NauMeHTOB Npu NoTpebneHnn Boabl C
YY4ETOM KOMMYECTBA BOAbI HA KYPC JIEYEHUS, MUHEpPasbHas
npupoaHas Boaa nu3 obcnegoBaHHON CKBaXMHbI MOXET OblTb
npu3HaHa COOTBETCTBYIOLLEN TpeboBaHMAM paamnaLoHHON
6esonacHocTun. [Mpn aTOM J0MKeH 06s3aTenbHO NPOBOANTCS
NPON3BOACTBEHHbLIA KOHTPOJNIb 32 COAEPXAHMEM OCHOBHbIX
[03000pasylowmnx paguoHyknMooB B Bode. TpeboBaHus K
NPON3BOACTBEHHOMY KOHTPOJIIO 32 COAEPXAHNEM PAONOHY-
KNIMAO0B B MUHEpasbHbIX NMPUPOAHLIX BOAAX A0KHbI yCTaHaB-
MBaTbCSA B COOTBETCTBUM C MonoxeHusmmn MY 2.6.1.2719-
102 n CanluH 2.6.1.2800-10°.

BobiBoabl

1. Ana MuHepanbHbIX NPUPOOHbLIX NIe4ebHbIX BOA, 00bIY-
HO XapaKTepusyIOLLIMXCA BbICOKOW CTEMeHblo MuHepanvsa-
uuu, cnenyeT OXuaate CTabUIbHOE MPEBLILLEHNE KpUTepus
npenBapuTesibHOM OLIEHKN BOAbI TPEOOBAHNAM paauaLMoH-

Hol GesonacHocTn no A . MpesbilieHne kputepus npeasa-
pUTENBHON OLLEHKM BOAbI TPEOOBaHNAM paanaunoHHON 6e3-
0onacHoCTM no Alj MOXET OblTb 0OYCNIOBIEHO NPUCYTCTBMEM
40K, copepkaHre KOToporo B BOAE HE HOPMUPYETCS.

2. MuHepasnbHble NPUPOAHbLIE NedyebHble BOAbl MOryT
XapakTepr30BaTbCs CTabWUbHBIM MPEBbLILLIEHNEM YPOBHEN
BMeLLATENbCTBA ANS OTAENbHbIX PaLMOHYKIMAO0B, YCTAHOB-
neHHbix HPB-99/2009, 1, COOTBETCTBEHHO, HECOOIOAEHNEM
YC/I0BUSI COOTBETCTBUS BOAbI TPEOOBAHMSAM pPafvaLMOHHON
6e3onacHocTu (ycnosue 1).

3. Ans MUHepanbHbIX NPUPOAHBIX JIEYEOHbIX BOL, MOX-
HO 0XWMAaTb MPEeBbILUEHNE YCNOBUS (2), COrMAacHO KOTOPOMY
BOAA NPM3HAeTCsi COOTBETCTBYIOLLEN TpeboBaHMsSM pajma-
LMOHHON 6e30nacHoCTV npu 06a3aTeslbHOM YCTaHOBIEHUN
NPOW3BOACTBEHHOIO KOHTPONSA 3a COAEPXAHMEM OCHOBHbIX
paanoHyknMaoB B Boae. OoHako Ansg NpUpPOLHbIX MUHEpPab-
HbIX Nle4ebHbIX BOJA Heuenecoobpas3Ho paspabaTbiBaTb U
OCYLLIECTBNATb 3aALUMTHLIE MEPONPUATUS, HaNpPaBeHHbIE Ha
YMEHbLUEHNE COAEPXAHNS PaOMOHYKINAOB B BOAE, Tak Kak
3TO MOXET NPUBECTN K UBMEHEHWNIO UX MUHEPASTBHOTO U XU1-
MMYECKOro COCTaBa, 4YTO NPMBEAET K USMEHEHWIO CBONCTB 1
XapakTepUCTUK MUHEPANbHOW BOAbI, @ CNeA0BaTeNbHO U Ne-
4yebHbIX 9P PEKTOB.

4. Tlockofbky MWHepanbHble fieyebHble  BOAbI
NPUHUMAIOTCS MO Ha3HaYeHMIO Bpaya 1 B OrpaHNyYeHHOM
KOJINYECTBE U VX MPUEM CBSI3aH C JlIe4eOHbIMU CBOMCTBaAMU
3TUX BOA, TO OYEBMAHO, YTO BBOOUTb OrpPaHUYEHUs Ha
coAep>KaHne NPUPOAHbIX PAAVOHYKINAOB B MUHEPASTbHbIX
nevyebHbIX BoJax HelenecoodpasHo.

5. NMpnHa3HaAYeHNN KYPCOBNIEYEHNS CUCMOSIb30BAHNEM
MWHEpPanbHbIX NIe4ebHbIX BOA, [OOJIKEH NPUMEHSATLCS
NMPUHUMN OBOCHOBAHWSA Ha3HaYeHUs npouenyp nyTem
COMOCTaBNIEHNA TepaneBTUYeCKUX (NnevyebHbIX) BbIrom,
KOTOPbIE OHU MPUHOCHT, C paavaunoHHbIM ylepbom ass
3[,0PO0Bbsi, KOTOPbIA MOXET NPUYMHUTBL 0BJTyHEHNME.

6. MNpu obocHoBaHMM nevyebHbIX Npouenyp nepen
MX Ha3Ha4YeHMEeM HeoOXOAMMO  BbIMOMAHUTL  OLEHKY
3P DEKTUBHBIX [03 BHYTPEHHEro 06Jlyd4eHns pPasHbIX
BO3PACTHbIX T[PYyNMn HaceNneHuss npu  MCMNoib30BaHUMN
MUHEpPabHbIX MPUPOOHBIX e4ebHbIX BOA,.

7. BeposiTHee BCEro, 403kl 0061y4eHMs NALNEHTOB 3a CHET
NCMNONb30BaHNS NPUPOOHON MUHEPasbHOW Ne4ebHON BOAbI
ONs NUTLEBOI TepanuMnm B KOMMJEKCE CaHATOPHO-KYpopT-
HOrO JIeYeHNs: He NPEBLICAT pekoMeHaoBaHHbIN BO3 pede-
PEHTHbIN 0030BbIN ypoBeHb 0,1 M3B/roa, BCneacTeme Masnbix
(06bI4HO He 6onee 300 Mn B IEHb) HA3HAYaEMbIX BPA4YOM 03
notpebneHns Boabl.
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Potentially possible population exposure doses due to mineral natural medical water

consumption

Marina V. Kaduka, Larisa N. Basalaeva', Tamara A. Bekyasheva’, Sergey A. lvanov’, Nina V. Salazkina®,

Veronika V. Stupina’, Aleksandra N. Kaduka?

! Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance

on Consumer Rights Protection and Human Well-Being, Saint-Petersburg, Russia
2 Saint-Petersburg Tuberculosis Treatment Center Ne3, Saint-Petersburg, Russia

Mineral natural table, medical-table and medical water is usually characterized by enhanced miner-
alization, so annual consumption of such water for drinking and cooking is much lower than standard water
consumption of adult population. The limitation of population exposure due to mineral natural table and
medical-table water could be achieved by the implementation of limitation of their consumption. The aim of
the investigation is to estimate potentially possible population exposure doses from mineral natural medical
water consumption on an example of the water which is used for drinking therapy in the complex of sanato-
rium health resort treatment of patients in one of the sanatoriums of Saint-Petersburg. The data on mineral
medical water radionuclides specific activity values used for patients exposure doses estimation was obtained
during implemented radiochemical analysis carried out using the techniques developed in the Institute of
Radiation Hygiene. Obtained results of the investigations and their analysis demonstrated that potentially
possible patients’ maximal annual effective exposure doses due to implementation of mineral natural medi-
cal water for drinking therapy in the complex of sanatorium health resort treatment will not exceed definitely
the reference dose level, recommended by WHO, equal to 0.1 mSv/year because of a low amount of water
consumption prescribed by a physician. It is clear unreasonable to set limitations on natural radionuclides
content in mineral medical water because patients take it as a medicine according to physician prescribing
and the consumption of such water is connected with their therapy properties. Principle of justification of the
procedures appointment has to be applied when the course of mineral medical water treatment is prescribed.
The essence of the principle is to compare therapy (medical) benefits as a result of treatment with the damage
to health as a result of radiation exposure. It is necessary to estimate the effective internal exposure doses due
to mineral natural medical water consumption for different age groups of population for the process of justifi-
cation of therapy procedures.

Key words: mineral natural medical water, natural radionuclide, radiochemical analysis, guidance lev-
els, the index of conformance of the water to the requirements of the radiation safety, population exposure

doses.
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Estimation of the conversion coefficients from dose-area product
to effective dose for barium meal examinations for adult patients
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Fluoroscopic examinations of the upper gastro-intestinal tract and, especially, barium meal examinations,
are commonly performed in a majority of hospitals. These examinations are associated both with substantial
individual patient doses and contribution to the collective dose from medical exposure. Effective dose
estimation for this type of examinations is complicated due to: 1) the necessity to simulate the moving X-ray
irradiation field; 2) differences in study structure for the individual patients; 3) subjectivity of the operators;
and 4) differences in the X-ray equipment. The aim of the current study was to estimate conversion coefficients
from dose-area product to effective dose for barium meal examinations for the over couch and under couch
exposure conditions. The study was based on data collected in the X-ray unit of the surgical department of the
St- Petersburg Mariinsky hospital. A model of patient exposure during barium meal examination was developed
based on the collected data on fluoroscopy protocols and adult patient irradiation geometry. Conversion
coefficients were calculated using PCXMC 2.0 software. Complete examinations were converted into a set of
typical fluoroscopy phases and X-ray images, specified by the examined anatomical region and the projection
of patient exposure. Conversion coefficients from dose-area product to effective dose were calculated for each
phase of the examination and for the complete examination. The resulting values of the conversion coefficients
are comparable with published data. Variations in the absolute values of the conversion coefficients can be
explained by differences in clinical protocols, models for the estimation of the effective dose and parameters of
barium meal examinations. The proposed approach for estimation of effective dose considers such important
features of fluoroscopic examinations as: 1) non-uniform structure of examination, 2) significant movement
of the X-ray tube within a single fluoroscopic phase, and 3) the variety of exposure geometries within complete

examination.

Key words: barium meal, fluoroscopy, effective dose, conversion coefficients.

Fluoroscopic examinations contribute significantly to
the collective dose from medical exposure, both in Russia
(7% in 2015) [1] and European countries (2-50%) [2]. The
examinations of the upper gastrointestinal tract (UGIT) with
barium contrast (barium meal, BM) are among the most
common fluoroscopic examinations. These examinations are
performed in a majority of hospitals both for adult and pediatric
patients, corresponding to 38% contribution to the collective
dose from fluoroscopic examinations in Russia [1]. Hence, it
is important to justify and optimize fluoroscopic examinations.
Besides that, according to the Russian Federal State law N23-
FZ “On Radiation Safety of the Public”' , each patient should
be informed about the dose and possible consequences

(radiation detriment) from the medical exposure. That is
fulfilled by using the effective dose (E, mSv). For the medical
exposure of the patients, E is commonly calculated using a
dedicated software (PCXMC 2.0, CALDoseX, EDEREX, etc)
based on the measurable dose quantity: dose-area product
(DAP, cGyxcm?).

However, for the fluoroscopic examinations, the process
of effective dose calculation is complicated due to necessity
to simulate the moving X-ray irradiation field. Modelling of
the irradiation for different anatomical regions in different
projections can be influenced by variability of the conversion
coefficients (CCs)? from dose-area product to effective dose
within a single fluoroscopic examination. It complicates the

" Russian Federal State law N23-FZ” On Radiation Safety of the Public”. 09.01.1996, (1996). Available from (in Russian): http://kremlin.ru/

acts/bank/8724 Accessed 10.02.2018.

2 A conversion coefficient relates the protection unmeasurable quantity (effective dose) to a measurable quantity characterizing a radiation

field (dose-area product). The dimension is uSvxcGy-'xcm-2.
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estimation of a single CC for the fluoroscopic examination.
A common practice is to simplify the fluoroscopy assuming
that the patient was irradiated only in one projection [3], or in
several projections, but only for a single anatomic region [4].
Additionally, only a limited set of CCs is currently available for
certain exposure conditions [4, 5]. Hence, using the existing
CCs may lead to an incorrect estimation of the effective dose.

In Russian practice, CCs from DAP to E for BM
examinations are presented in Methodical Guidelines
“Assessment of effective dose to the patients undergoing
X-ray examinations”®. They are provided only for posterior-
anterior (PA) projection, corresponding to the under couch
position of the X-ray tube. However, in present time, more
than 60% of the fluoroscopy X-ray units in Russia are remotely
controlled, with the standard over couch position of the X-ray
tube (see Figure 1).

Image intensifier «i Table-top

Under couch
X-ray tube

Over couch
? X-ray tube

Table-top

|
| Image
intensifier

Fig. 1. Comparison of the over couch and under couch X-ray unit
designs [6]

Hence, it is necessary to update the existing CCs, since
they do not reflect the actual exposure conditions of the
patients.

The aim of the current study was to estimate conversion
coefficients from DAP to E for the BM examinations based
on data collection in a typical general practice hospital in
St-Petersburg, Russia. That required the evaluation of the
structure of the selected fluoroscopic examinations, to collect
the relevant parameters of the examinations, to develop a
model of patient exposure and to calculate CCs using the
PCXMC 2.0 software [7].

Materials and methods

Data collection

Data for the effective dose estimation was collected in the
X-ray room belonging to surgical department in St-Petersburg
“Urban Mariinsky hospital” for a sample of patients undergone
BM examinations (40 patientsin 2016-2017). Dataonage and
anthropometric characteristics of the patients is presented in
Table 1.

The BM examinations were performed on the digital KRT-
Electron (JSC “NIPK “Electron”, Russia) X-ray unit. The KRT-
Electron is a remotely guided X-ray unit with the over-couch
X-ray tube and a 12’ CCD-matrix detector, commonly used
for fluoroscopic examinations. The following settings were
used: focal-image distance 115 cm; total filtration of 5 mm

Al with anti-scatter grid: 110 lines/inch, R=13:1, F = 180 cm.
Imaging was performed using default vendor protocols with
automated brightness control (ABC) without the digital image
intensification. The X-ray unit was equipped with the DRK-1
clinical dosimeter (NPP “DOZA”, Russia), calibrated using a
reference ionization chamber prior to the study.

Table 1
Data on anthropometric characteristics for the pulled patient
sample. The age, height, weight, and BMI are given as a mean
value +1 standard deviation (min—-max) for the patient sample

Parameter Mean+SD, min—-max

Age (years) 6111, (37-81)

Height (cm) 168+10, (153-185)

Weight (kg) 71.0£16.0, (49-94)
Ik

BMI(X4) 25.2:5.3, (18-35)

Patient positioning, examination structure, fluoroscopy
frame rate and total time of irradiation were selected by the
radiologist (a resident with 5 years of experience) individually
for each patient based on his personal preferences, patient
condition and preliminary diagnosis.

Each examination was converted into a set of typical
fluoroscopy phases and X-ray images, specified by the
examined anatomical region and the projection of patient
exposure. The following data was collected for each
fluoroscopy phase and for each X-ray image taken for each
patient: patient position (standing, supine, prone, recumbent),
projection, total fluoroscopy time (s), fluoroscopy frame
rate (framesxs™), field size (cmxcm), average tube voltage
(kV), total DAP (cGyxcm?). Data was collected manually
by the authors during the examination using dedicated
spreadsheets. All examinations were exported from the PACS
and digitally recorded in DICOM format; these records were
used for modelling of the exposure of the patients with the
PCXMC 2.0 and for verification of the collected data.

Development of a model for patient exposure
for BM examinations

Each fluoroscopic phase was described by a set of discrete
irradiation fields, corresponding to locations of the relevant organs
and tissues. If there was no significant movement of the X-ray tube
and if only a single organ was irradiated (i.e. fluoroscopy of the
stomach and duodenum with contrast), the phase consisted of a
single irradiation field. On the other hand, if different organs were
exposed and if the tube movement was significant (i.e. survey
fluoroscopy of the UGIT without contrast), the phase consisted of
several irradiation fields, each corresponding to relevant anatomic
location. Exposure parameters for each irradiation field within
a single phase were considered to be constant. The number of
irradiation fields and their locations for the specific fluoroscopic
phases were selected in cooperation with the radiologists based
on their experience and digital records of the examinations.

A total of eight projections were selected to describe the
exposure of a patient (see Table 2). It was assumed that all
oblique projections laid in a transverse plane and formed a 45°
angle with the AP/PA axis [5].

3 Methodical guidance 2.6.1.2944-11. Assessment of effective dose to the patients undergoing X-ray examinations. Rospotrebnadzor,

Moscow, (2011). (In Russian).
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Table 2
Selected irradiation projections and the corresponding
PCXMC angles

Projection PCXMC tube angle, °
Anteroposterior (AP) 270
Posteroanterior (PA) 90

Left lateral (LATL) 0

Right lateral (LATR) 180

Left posterior oblique (LPO) 225
Right posterior oblique (RPO) 315
Left anterior oblique (LAO) 135
Right anterior oblique (RAO) 45

Examples of coordinates of the centers of corresponding
irradiation fields for selected fluoroscopic phases are
presented in Table 3. These coordinates correspond to an
arbitrary point inside the phantom, through which the central
axis of the x-ray beam is directed. The origin of the phantom’s
coordinate system is located at the center of the bottom of
the phantom trunk section. The positive z-axis is directed
upwards, the positive y-axis to the back of the phantom, and
the positive x-axis to the left-hand side of the phantom [7].

An example of the set of fields for a survey fluoroscopy of
the UGIT is presented in Figure 2. For single X-ray images, it was
assumed that the coordinates matched the coordinates of the
last irradiation field for the corresponding fluoroscopic phase.

Calculation of conversion coefficients

CCs were calculated using standard adult (PCXMC 2.0
default, 178.6 cm height and 73.2 kg body mass) parameters
both for the over couch and under couch irradiation geometries
(see Fig. 1). For the latter, the study structure was kept the
same, but the irradiation angles were inverted by 180°.

Fig. 2. A set of fields in AP projection for the survey fluoroscopy
of the UGIT without barium contrast. See Table 3 for the respective

field coordinates. The images correspond to a 28x28 cm field size
anda 115cmFID

Table 3

Coordinates of the centers of irradiation fields (PCXMC 2.0) for the selected fluoroscopic phases for different projections.
Data is presented for a standard adult (73.2 kg body mass, 178.6 cm total height)

Survey fluoroscopy of the UGIT without
barium contrast

Fluoroscopy of the esophagus with

Fluoroscopy of the stomach and

barium contrast duodenum with barium contrast

Projection
X* Y* zZ* X Y z X Y z
0 2 70 0 2 70 8 -7 35
0 2 50 0 2 50
270 0 2 43 0 2 43
5 -2 40 5 -2 40
8 -7 35
0 70 0 70 8 -1 35
0 50 0 3 50
90 0 43 0 43
5 -1 40 5 -1 40
8 -1 35
-1 2.5 70 -1 2.5 70 4 -4 35
-1 2.5 50 -1 2.5 50
180 -1 2.5 43 -1 2.5 43
-2 40 5 -2 40
4 -4 35
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OkoH4aHue Tabnnibl 3

Survey fluoroscopy of the UGIT without
barium contrast

Fluoroscopy of the esophagus with

Fluoroscopy of the stomach and

barium contrast duodenum with barium contrast

Projection
X* Y* z* X Y z X Y z
1 2.5 70 1 2.5 70 11 -4 35
1 2.5 50 1 2.5 50
0 1 2.5 43 1 2.5 43
6 -1.5 40 6 -1.5 40
11 -4 35
0.3 70 0.3 70 10 -1.5 35
0.3 50 0.3 50
45 0.3 43 0.3 43
6 -1.5 40 6 -1.5 40
10 -1.5 35
-0.3 70 -0.3 70 5.5 -1.5 35
-0.3 50 -0.3 50
135 -0.3 43 -0.3 43
5 -1.5 40 5 -1.5 40
5.5 -1.5 35
-0.3 2.2 70 -0.3 2.2 70 5.5 -6.5 35
-0.3 2.2 50 -0.3 2.2 50
225 -0.3 2.2 43 -0.3 2.2 43
5 -25 40 5 -2.5 40
5.5 -6.5 35
0.3 2.2 70 0.3 2.2 70 10 -6.5 35
0.3 2.2 50 0.3 2.2 50
315 0.3 2.2 43 0.3 2.2 43
-2 40 6 -2 40
10 -6.5 35

* dimensionless [7]

To estimate the CCs for the complete BM fluoroscopic
examinations, the following method was used:

«  Calculation of the CCs for each fluoroscopic phase
and X-ray image for each projection for each patient;

+  Estimation of DAP contribution of each projection into
the total DAP for the complete examination for the
whole patient sample;
Estimation of the weighted mean CC for the complete

fluoroscopic examination using Eq. 1:
uSv

jection DAPprojecti
Keo,103 = yrroree wn#ﬂm‘ Ke0,103 projection ' CGycmz (1)
where K are the CC for the complete fluoroscopic

examinationeoég?cimated using tissue weighting coefficients
from the ICRP Publications 60 and 103 [8], respectively;
DAP,ocion 18 the DAP (cGyxcm?) for fluoroscopic phases and
X-ray images for the selected projection for the whole patient
sample; DAP, . is the total DAP (cGyxcm?) for all fluoroscopic
phases and X-ray images for the whole patient sample for the
selected type of fluoroscopic examination; Ky, 3 . oieciion 21€ the
CC for single fluoroscopic phase or X-ray image, calculated
using tissue weighting coefficients from the ICRP Publications

60 and 103 [8], respectively.

Statistical evaluation was performed using Statistica 10
software. Differences were considered to be significant with
p<0.05.

Results

Structure and main parameters of BM examinations are
presented in Table 4.
Table 4
Structure and main parameters of the BM
examinations given as meanx1 SD (min—max)

Parameter Mean=SD, (min—-max)
Number of fluoroscopic phases 10%4, (3-20)
Number of X-ray images 8+5, (0-18)

91+12, (61-127)
5.0+1.7, (2.5-10)
152466, (27-303)

Tube voltage, kV
Fluoroscopy speed, frames-s™'
Total fluoroscopy time, s

Typical irradiation field size,
cmxcm

28x28
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Data on dose-area product for BM examinations is
presented in Table 5.
Table 5
DAP values for BM examinations given as mean+1 SD
(min-max)

MeanSD, (min—-max)
2644+1873, (209-9526)

Parameter

Total DAP from fluoroscopy, cGy-cm?

Total DAP from X-ray images,

CGy-cm? 531+538, (0-2343)

Total DAP for the complete

fluoroscopic examination, cGy-cm? 3175+2155, (251-10309)

Data on the effective doses for the over couch and
under couch irradiation geometries, estimated using tissue
weighting coefficients from the ICRP Publications 60 and 103
is presented in Table 6.

Data on the contribution of different projections (see Table
2) into total DAP is presented in Table 7 for the whole patient
sample.

The resulting values of the CCs for the complete BM
examination for the under couch and over couch irradiation
geometries, are presented in Table 8.

Discussion

The proposed approach for the estimation of the CCs
considers important features of fluoroscopic examinations:
non-uniform structure of examination, movement of the X-ray
tube and the variety of exposure geometries. Segmentation of
the fluoroscopic examination into a set of typical fluoroscopic
phases allows evaluating the impact of the differences in CCs
for individual phases on a resulting conversion coefficient for
the complete examination. A similar approach was used in [9]
for the barium swallow examinations.

The PCXMC 2.0software allows two approaches
for setting the coordinates of the irradiation field: as a
coordinate of the center of the relevant anatomic organ or
as a coordinate of the corresponding point on the phantom
surface. These two approaches had been compared prior
to the study; the differences in the estimated organ and
effective doses did not exceed 5-7%. Hence, the first
approach of defining the irradiation field was used for the
convenience of modelling.

Several approaches for describing the tube movement
within a single fluoroscopic phase were evaluated, varying
the number of irradiation fields per phase and their exact
locations. The resulting sets of fields (see Table 3) were

Table 6

Effective doses (E) for the over couch and under couch irradiation geometries given as mean=1 SD (min-max)

X-ray tube position ICRP Publication

Total E from fluoroscopy,

Total E from X-ray Total E for the complete fluo-

mSv images, mSv roscopic examination, mSv
6.7+5.1 1.2¢1.2 7.9%5.7
ICRP Pub 60 (0.6-26.0) (0-4.9) (0.7-27.8)
Over couch 7.145.4 1.3+1.3 8.4%5.9
ICRP Pub 103 (0.7-27.3) (0-5.1) (0.8-29.2)
5.6+4.6 1.0£1.1 6.7+5.3
ICRP Pub 60 (0.4-22.0) (0-4.5) (0.5-23.4)
Under couch 5.9+4.9 1.0+1.1 6.9+5.6
ICRP Pub 103 (0.4-23.7) (0-4.6) (0.5-25.2)

Table 7

Contribution of different projections into total DAP (%), for over couch and under couch irradiation geometries with
corresponding conversion coefficients. Data on the conversion coefficients is given as mean+1 SD (min-max)

X-ray tube position AP PA LATL LATR LPO RPO LAO RAO
Over couch 45% 8% 14% 4% 7% 1% 5% 17%
Under couch 8% 45% 4% 14% 17% 5% 1% 7%
CCs for individual
projections, 3.120.3 1.9+0.2 1.9+0.2 1.2+0.2 2.3%0.2 3.2+0.4 1.8+0.2 1.7+0.2
uSv-cGy'-cm?, ICRP (2.3-3.8) (1.4-2.6) (1.3-2.4) (0.9-1.8) (1.4-2.8) (2.3-3.8) (1.4-2.3) (1.0-2.3)
Pub 60
CCs for individual
projections, 3.4+0.3 1.9+0.2 1.9+0.2 1.2+0.2 2.4%0.3 3.4+0.4 1.7+0.2 1.7+0.2
uSv-cGy'-cm?, ICRP (2.7-4.2) (1.4-2.7) (1.3-2.4) (0.9-1.9) (1.5-3.3) (2.7-4.1) (1.3-2.2) (1.1-2.3)
Pub 103
Table 8

CCs (uSv cGy' cm2) for the complete BM examination estimated using tissue weighting coefficients from ICRP
Publications 60 and 103 for the under couch and over couch irradiation geometries given as mean+1 SD (min-max)

Position of tube

CCs for the complete BM examination,
uSv-cGy'-cm2, ICRP Pub 60

CCs for the complete BM examination,
uSv-cGy'-cm2, ICRP Pub 103

Over couch

Under couch

2.40+0.14
2.01£0.17

2.54+0.14
2.06+0.17
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selected as a compromise between the speed of calculation
and a reproduction of real patient exposure.

The major difference, compared to other available
methods of effective dose estimation [4, 5], is the inclusion
of the multi-field phases of the survey fluoroscopy of the UGIT
and fluoroscopy of the esophagus.

Patient data collection was designed to monitor the
differences in fluoroscopic protocols due to the operator
subjectivity in the same department. The distributions of the
effective doses and conversion coefficients for individual
patients for 2016 and 2017 patient samples were checked
for normality (the Kolmogorov-Smirnov test) and then
compared using the Mann-Whitney U-test. No significant
differences were found between 2016 and 2017 samples
(p<0.05). Comparison of the 2016 and 2017 distributions of
the effective dose and conversion coefficients, using tissue
weighting coefficients from the ICRP Publication 60 [8] for the
over couch irradiation geometry is presented in Figure 4.

Differences in the individual conversion coefficients in a
range of 2.3 —2.6 uSvxcGy 'xcm? (95% confidence interval)
allow using a mean value of 2.4 uSvxcGy 'xcmto describe
the complete BM fluoroscopic examination.

Comparison of the estimated CCs for the complete BM
examination with the available literature data is presented in
Table 9.

The results of the current study are comparable with other
published CCs. The differences in the absolute values of the
CCs can be explained by various factors. The most important
is the difference in the clinical protocols between the countries
and hospitals. Another factor is the difference between the
methods used for effective dose estimation, mainly selection
of specific anatomic regions and projections to be included
into a model of BM examination. By definition, CCs depend on
the patient irradiation geometry (anatomical region or organs
of interest, projection, focal-image distance, irradiation field
size) and the energy characteristics of the X-ray beam (tube
voltage, total filtration). All of these factors are influenced by
the operator subjectivity and the characteristics of the X-ray
unit, requiring consideration for an accurate dose estimation
in a specific X-ray room or medical facility.

30

25

20

Effective dose, mSv
@

2017 2016
Year

HO =

a

Table 9
Comparison of the conversion coefficients from DAP to E (ICRP
60) for BM examinations

CC for BM examination,

Source Country USVXCGy xom 2
Current study Russia Lﬁ] \:jegrc(?:;:r;?;o
Methodical guidance .
2.6.1.2944-11 Russia 19
Delichas etal. [10] Greece 3.4
United
Hart et al. [4] Kingdom 2.0
United
Hart et al. [5] Kingdom 1.7-2.4
- Serbia/
Cirajetal.[11] Montenegro 1.9-24
Gyekye et al. [12] Ghana 3.2

It can be seen from Table 9, that the existing CC for the BM
examination in the PA projection matches the CC for the under
couch X-ray tube position, estimated in the current study.
However, the difference between the CCs for the over couch
X-ray tube position is significant - 26% (Mann-Whitney U-test,
p<0.05). That derived CC would be included in the updated
version of the methodical guidelines on effective dose
estimation, allowing more accurate patient dose estimation.

Conclusions

CCs for BM fluoroscopic examinations were calculated
using PCXMC 2.0 software based on the data collected in
a major St-Petersburg University hospital. We developed a
model of the BM examination, consisting of standardized
fluoroscopic phases and X-ray images. The following CCs for
the complete BM examination were estimated: 2.40 = 0.14
(1SD) and 2.54 + 0.14 (1 SD) uSvxcGy 'xcm2 for the over
couch tube position; 2.01+0.17 (1 SD)and 2.06 +0.17 (1 SD)
uSvxcGy'xcm=2 for the under couch tube position based on
the tissue weighting factors from ICRP Publications 60 and
103, respectively. This data can be used for the estimation

3.4

3.2 —

3.0

g
®

2
xem™

g
=Y

CCs, uSvxcGy
N
N

o
N

16 m Mean
ks el [ Mean0.95 Cor
Year T Min-Max

b

Fig. 4. Distributions of the effective dose (a) and conversion coefficients(b) for individual patients for the 2016 and 2017 patient samples.
Calculations were performed for the over couch position of the X-ray tube using tissue weighting coefficients from the ICRP Publication 60
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OnpepeneHue Ko3pPULUNEHTOB Nepexona oT NPonu3BeAeHNs A03bl HA MoLwaab
K 3P PeKTUBHOM [03e OJ19 PeHTreHOCKONMUYeCK1UX UcciegoBaHui XXenyaka ¢ 6apueBbiM
KOHTPACTOM AJ19 B3POCJibIX MAaLUEHTOB

A.B. Bogoeatog", B.HO. lonukog ', U.I'. Kambiwanckan®?3, K.B. 3unkesuny®, K. BepHxapaccon?

! Cankr-IleTepOyprekuii HaydHO-HMCCIIEJOBATEILCKIIT MHCTUTYT paaralliOHHON TMTHEHBI MMEHH Mpodeccopa
I1.B. Pam3aeBa, PenepaibHast c1yk0ba 1o Haa3opy B cepe 3alIuThl TpaB MOTpeOUTeNIei U GIaronoydust yeaoBeKa,
Cankr-Ilerepoypr, Poccust
*Toponckast MapunHckast 6oibHM1Ia, CaHKT-ITetepOypr, Poccust
3Cankr-IletepOyprekuit rocynapcTBeHHbIN yHUBepeuteT, CaHkT-IletepOypr, Poccust
4 [pyra MeIUIIMHCKOM (DM3KKH, lelTapTaMeHT eCTeCTBEHHBIX HayK JIYHICKOTO YHMBEPCUTETa, yHUBEPCUTETCKUI
rocrnurtaib peruoHa CkoHa, Manbmo, LBerus

Penmeenockonuueckue uccaedosanus aepxreeo omoena diceay0oHHO-KUueyHo20 mpaKma u, 8 0cooeH-
Hocmu, uccaedo8anus dcenyoka ¢ bapuesvimM KOHMPAcMoM, A6AAI0MCs WUPOKO PACAPOCMPAHEHHIMU U 6bl-
NOAHAIOMCS NPAKMUHECKU 80 6CeX MEOUUUHCKUX Opeanu3auusax. JanHvle uccaedosanus conpogoncoaomes
KaK 3HaYUMeNbHbIMU UHOUBUOYANbHIMU 003aMU NAUUCHMO8, MAK U CYUeCIMBEHHbIM 8KAA0OM 8 KOANeK-
muenyio 003y Haceaenus Poccutickoii @edepayuu om meduyunckozo oonyuenus. Onpedenenue 3¢hghexkmue-
HbIX 003 NAUUeHMo8 045 OAHHbIX UCCAe008AHUL 3amMPYOHEHO 8 c8a3uU ¢: 1) HeodXxo0umMocmulo Yuumoi6amo
dsudicyueecs noae o0AyHeHus; 2) pazauMusmu 6 CMpyKmype uccae0o8anus mexncoy UHOUGUOYANbHbIMU
nayuenmamu; 3) cy6seKmusHoiMU hakmopamu npu 8biNOAHeHUU OAHHbIX UCCAe008AHULI 8PAHAMU-DEHM -
eeHonoeamu; u 4) pazauuusmu 6 penmeeHogckux annapamax. lleavlo dannoeo uccredo8anus s645110CH
onpedeneHue Koaghguuyuermos nepexoda om npoussederus 003vl Ha NAOWAOL K 3pexmusHoil dose ons
DEHM2eHOCKONU4ecKux uccaedo8anuil sceayoka c bapuesvim KOHMpAacmom 045 paznudHblX yCA08Ull pacno-
N0JICeHUS PeHMeeH08CK ol mpyoKu (Had u nod cmoaom). Hccaedosanue 6bi10 8biN0AHEHO HA OCHOBE OAHHDBIX,
cobpannbix 6 xupypeuueckom omoenernuu Cankm-IlemepOypeckoii eopoockoii Mapuurckoii 6oavHuybt. Ilo
pe3yabmamam coopa OaHHbIX NO NAPAMempam nposederus u cmpyKkmype uccaedoséanus 6viaa pazpaboma-
Ha mModensb 0OnyueHUs nayuenma npu 8blNOAHeHUU PeHmeeHOCKOnUYU JceayoKka ¢ 6apuesvim KOHMPACMOM.
Koaghpuyuernmuot nepexoda onpedensiau ¢ ucnoavzosanuem npoepammtoo odecneuenuss PCXMC 2.0. Penm-
2eHOCKONUYecKUe Uccaedosanus Obiau paszoesenvl Ha HAO0P CMAHOAPMHBIX (a3 NPOCEEHUBAHUS U PeHM-
2eHOBCKUX CHUMKO8, COOMEEMCMBYIOUUX UCCAeOYeMbIM AHAMOMUMECKUM 30HaM U NPOEKUUIM 00AyHeHUs.
Kosgpdhuyuenmot nepexoda om npoussederus 0o3vt Ha naouads K 3ghgexmuenoil 0oze ObiaU OnpedeneHvl
Kak 045 Kaxcooil u3 ¢haz, mak u 041 NOAHO20 PeHM2eHOCKONUYECK020 UCCAe008AHUs JceaydKa ¢ bapuesbim
xowmpacmom. [loayuennvie pesysvmamot CpagHUMBL ¢ ONYOAUKO8AHHbIMU OaHKbiMU. Pazauuus é abcoarom-
HbIX 3HAHeHUsX K03 duyuenmos nepexooa mocym 0bimb 006sCHeHbl pA3MUYUAMU 8 NPOMOKOAAX U napame-
mpax npoeedenus peHmeeHOCKONU4ecKUx Uccae008anull yceayoKa, a maxice 8 UcnoAb308aHHbIX MOOeNsX
04 pacuema 3ghgpexmuenoii 0o3vt. Ilpednoxncennviii 6 danHoill pabome nooxoo K oueHKe 3PhexmueHotl 003vl
yUUmbleaem 6ce 8adcHvle 0COOEHHOCMU PeHM2eHOCKOnU4eckux uccaedoganuii: 1) pazauuus 6 cmpykmype
uccnedoganus; 2) cyujecmeeHHoe nepemeujeHue peHmeeHo8CKol mpyoku 6 pamkKax oOHoU ¢asvl peHmee-
HOCKONUU U 3) pazauyus 6 2eomempusx o0AY4eHUs NAyUeHma 6 pamKax 00H020 PeHmMeeHOCKONU1eCcK020
uccaedogaHus.

Kimouesble c10Ba: penmeerockonus, Koaghguuuenmot nepexoda, pghekmusnas 003a, peHmeeHOCKONUs
Jcenyoka ¢ bapuesvim KOHMPACMOM.

Boposatos Anekcanpp BanepbeBuy
CaHkT-lNeTepbyprckuii Hay4HO-UCCNea0BaTENbCKUI MHCTUTYT pagnaumMoHHON rmrmersl iMeHn npodeccopa N.B. Pam3aeBa
Anpec pna nepenucku: 197101, Poccus, CaHkT-lNeTepbypr, yn. Mupa, a. 8; E-mail: vodovatoff@gmail.com
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HPOGHEMI:I PUCK — KOMMYHUKaL NN obuwecTBeHHbIe OopraHn3auum
N UX poJib B qaopmwpoaal-mu 06wWwecTBEHHOro MHeHUs no BOMpocam

paAMHLIMOHHOﬁ 6e3onacHocTu HaceneHus

A.M. buomn, H.M. Bumnsikosa, K.B. Bapdosomeesa,
C.A. 3enennona, E.B. Xpamuos, P.P. Axmataunos

yenoBeka, Cankt-IletepOypr, Poccus

Meponpuamus, ceazannvie ¢ pazeumuem U cO8ePUICHCMBOBAHUEM AMOMHOU OMPAcAU, KAK NPAsu.o,
B0CNPUHUMAIOMCSL HACeAeHUeM HeOOHO3HaYHo. Bedyuwyio poas 6 gopmuposanuu obujecmeennoo MHeHus
no Hauboaee aKmyanbHbIM 80NPOCAM JHCU3HU 00Ujecmea, 6 4acmHOCMmU, N0 GONPOCAM IKO0A0UU U paduad-
YUOHHOU be3onacHocmu ueparom cpedcmea maccosoii ungopmayuu u Unmepnem. Obujecmeentvle opea-
HU3AUUY MaKice MOCYm 0KA3bl6AMb AUsAHUE HA AJeK8amHoe 0cnpusmue HaceaeHuem 60npocog paou-
ayuonHoil besonachocmu @ peeuone. Mamepuansl u memoosi: 6 xo0e uccredo8anus 8biNOAHEH NePEUHbLLL
aHanu3 OaHHLIX CoyUoA0UMecK020 uccaedosanus 6 mpex peeuonax Cesepo-3anada Poccuiickoii Pedepa-
yuu: Canxm-Ilemepoypee, Jlenunepadckoii u Mypmauckoii obaacmsx, nposedeHa oueHKa caiimog oduje-
CMBEHHbIX OPeaHU3ayull, aKkmueHocmu 00ueCmeeHHbX opeanuzayui 6 Mnmeprneme, cOyUANbHbIX CEMAX.
Pesynemamui: uccaedoganue noxazano, ymo o0ueCmMeeHHbvle OpeaHu3ayuyu aKmueHo UCHOAb3YIOM 8 Caoell
npakmuke Hnmepnem u coyuansHoie cemu. Y cex 3Ha4UMbIX 00U,eCMBeHHbIX 0P2AHU3AUUL UMEIOMCS cali-
mbl U ouyUuaIbHble aKKayHmel @ coyuanvhvix cemsax. Ilo koauuecmay noOnucHuKo6 @ CouUanbHuIx cemsx
svldensiomest dge ooujecmeertvle opeanusauuu — «Ipunnuc» u Beemupnbiit ¢hond duxoii npupoost, ume-
owue doaee 400 000 noonucuuxos kaxcoas. CoyuanvHas cemv «BKonmaxme» seasemcs naubonee 3¢h-
exmueHbIM CHOCOO0M KOMMYHUKAUUU C HACeAeHUeM, CYMMAapHoe KOAu4ecmeo NOONUCHUKO8 HA 2PYNNbl
KAI04eBbIX 00ulecmeeHHbIX opeanu3ayull «Bkonmakme» cocmaensem bonee 500 moicau uenosex. Imu juce
dée opeaHusayuu s164510MCs KAK Haubonee Uu36eCmMHbIMU, MAK U NOAb3YIOWUMUCS HAUOOAbUUUM 008epUem
y Hacenenus. «Ipunnuc» 3narom 26% pecnondenmos, Beemupnoiii pono dukoii npupodet snaxom 11%. Ha
sonpoc «0 dessmenbHOCMU KAKUX 00UeCMEeHHbIX 0P2AHU3AUUI, 3AHUMAIOUUXCS BONPOCAMU PAOUAUUOHHOU
besonacnocmu, Bt caviwanu ?» ¢ Mypmanckoii ooracmu 48% pecnonoenmog nazeanu xoms 0vt 00Hy o0uje-
cmeeHHyr opeanusauuio, 6 mo epems kak 6 Cankm-Ilemepoypee u Jlenunepadckoii obnacmu 18% u 29%
coomeemcmeenHo. ObujecmeenHvle 0peaHu3ayuu umerom 0oCMamouHbvlli NOMEHYUAan GAUAHUA HA A0eK-
6amHoe socnpusimue HaceaeHuem 60npocos paouayuoHHol 6e30nacHoCmu 8 pecuoHe, 00HAKO 8 HACMOosujee
épemsl OGHHbII NOMEHYUAN He peanu3yemcs @ noaHoli mepe. Bcaeocmeue amoeo akmugHocms odujecmeen-
HbIX OP2aHU3AUUTL 00AXCHA ObiMb 006eKMOM UCCAe008AHUSL NPU NAAHUPOSAHUL PAOOMbL NO (DOPMUPOBAHUIO
adexkgamuoeo eocnpusmus paouayuoHHo20 GaKmopa HaceseHuem.

KitoueBble CJI0BA: 00UjeCMEeHHble 0P2AHU3AYUU, PAOUAUUOHHAS Oe30NACHOCMb, COUUON0UMECKOe UC-
credosanue, 00ueCmeeHHoe MHEHUe, DUCK-KOMMYHUKAyus, Haceaenue, Mumepnem.

Cankr-IleTepOyprckuit HaydHO-UCCIEAOBATEIbCKII MHCTUTYT paluallMOHHOM TUTMEHBI MMEHU TTpodeccopa
I1.B. Pam3aeBa, @enepanbHas ciyx0a 1o Haa30py B cepe 3aluThl IIpaB MOTPeOUTE i 1 GJIaroNnoTydnst

Beepenve

MeponpusaTtusi, cBf3aHHble C Pa3BUTUEM U COBEPLUEH-
CTBOB@HMEM aTOMHOW OTpacin (CTPOUTENbCTBO aTOMHbIX
CTaHLWIA, NYHKTOB 3aXOPOHEHNSI PAAMOAKTUBHBIX OTXOA0B 1
T.M.), K&k NpaBui0, BOCAPUHNUMAIOTCS HACENeHEeM HEOOHO3-
HayHo [1-3].

Cob6cTBEHHOE MHEHME YenoBeka 06 onacHOCTU ckiaapbl-
BaeTCq Ha OCHOBaHMW MHGOPMaLMK, KOTOPYKD OH nofyya-
€T B y4eOHbIX 3aBeeHUsX, OT JIIOAEWN, XMBYLLMX PSAOM, U3
CPeACTB MaccoBOM MHMOPMauUM 1 B NMPOLECCe akTUBHOW

neaTensHoCTM obuwecTBeHHbIX opraHusaumii (00), nmeto-
LEN, Kak NpaBuo, armTaumMoHHbI xapakTtep. Npn aTom Haum-
onee CNoxHoOW ANs yesoBeka SIBASETCS CUTyaumsi, Koraa
WUCTOYHMKM MHPOPMALMN O CTEMNEHU paanauMoHHOM onac-
HOCTM AABNSIOTCS NPOTUBOPEUYMBLIMU. B Takmx crnyyasx 4yeno-
BeK C 60JIbLUMM JOBEPUEM OTHOCUTCS K 3aBbILLIEHHOM OLEHKe
0OMacHOCTU, B COOTBETCTBMM C KOTOPOW OH 1 CTPOUT MOAESb
CBOEro noBeaeHuns.

Beayiyto ponb B GpopMrpoBaHnM 06LECTBEHHONO MHE-
HWS No Hambonee akTyasbHbIM BONPOCaM XW3HK 00LLEeCTBa,
B 4aCTHOCTM MO BONPOCaM 3KONOrnun 1 pagnaunoHHom 6e30-

Bu6nuH Aptém Muxaiinoeuy

CaHkT-lMeTepbyprckuii Hay4HO-UCCNeA0BaATENbCKNA MHCTUTYT PafMaLLMOHHON rrmeHsl uMeHn npodeccopa I.B. Pam3aesa.
Appec pna nepenucku: 197101, Poccus, CaHkT-Metepbypr, yn. Mupa, 4. 8; E-mail: a.biblin@niirg.ru
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nacHoctn (PB), urpaioT cpeacTea MacCoBOi MHpOpMaLmu,
NHTepHeT [4, 5, 6]. OO0 Takxe MMEIOT A0CTaTOYHbI NOTEeHLUM-
aN BIVSHNSA Ha a0eKBAaTHOE BOCMNPUATME HACENeHEM BOMPO-
coB Pb B pervoHe. HanpasneHHOCTb nybavkaumi n nyonumy-
HbIX BbICTYMJEHUA MOXET CK/IOHUTb OOLLECTBEHHOCTb Kak
K a[leKBaTHOMY BOCMPUSTUIO 0OCyXaaemblx Npobnem, Tak 1
K NPOTECTHbIM HACTPOEHUSIM.

OpHum 13 aTanoB «Mporpammbl opraHmM3aummn nHopma-
LMOHHOW paboTkl C HAceneHeM Nno BOMpPocam paanaLoH-
Holi 6e30MacHOCTM B permoHax peanusauum MeponpusTui
®LMN «ObecneyeHne saepHO 1 pagnaumoHHo 6esonac-
HocTn Ha 2016-2020 rogpl n Ha nepuog Ao 2030 roga»»,
paspabortaHHoi cneumanuctamn  OBYH HUUPT  wnm.
MN.B. Pam3aeBsa, asnsetcsa nayvyexHme ponn OO B popMnpo-
BaHMM 0OLLECTBEHHONO MHEHUSI B OTHOLLIEHUM NMPOBOANMBIX
MepPONPUATUA, HanpasBfieHHbIX Ha OalibHelllee pasBuTue
aToMHoOM oTpacnu [3].

®depepanbHbiii 3akoH 0T 19.05.1995, N2 82-P3 «0O6 06-
LLLECTBEHHbIX 00beaMHEeHUsX» onpeaenseT obLeCTBeHHbIe
006beanHeHNs Kak [OOPOBOSbHbIE, CaMOyrnpaBfsieMble, He-
KoMMepyeckne GOpPMUPOBAHUS, CO3AAHHbIE MO MHULMATU-
BE rpaxzaH, 060beAMHMBLUNXCS HA OCHOBE OBLLHOCTU MHTE-
pecoB Ana peanusaummn obwmx Lenei, ykasaHHblX B yCTaBe
06LLLeCTBEHHbIX 06beanHeHNn. Poccuiickoe 3akoHoOaTENb-
CTBO BbIAENSET LIECTb OPraHn3aLMOHHO-MPaBOBbLIX GOpPM
06LLLECTBEHHBIX 00beANHEHNI: OOLLECTBEHHbIE OPraHn3aLmm
(O0), 06LLECTBEHHbIE OBMXEHUS, OOLLECTBEHHbIE (QOHAbI,
06LLIECTBEHHbIE YYpEXAeHWsl, opraHbl 0OLLIECTBEHHO caMo-
OeATeNbHOCTM U NonuTuyeckme napTtum. B paHHOW cTaTbe
paccmaTpuBaeTcs AeaTeNlbHOCTb 0OLWECTBEHHbIX OpraHM3a-
unin B obnactu akonorum n PB.

OO pasnuyalTca He TONMbKO MO CBOUM OPraHM3aLOH-
HbIM dOpmMamM, HO 1 NO TEPPUTOPUANBHON Chepe LeATeNb-
HOCTW. B 3aBMCUMOCTM OT 3TOr0 BbIAENSAIOTCS 0OLLLEPOCCUIA-
CKMe, MeXperuvoHasnbHble, pernoHanbHble 1 MecTHble OO.
O6Lepoccuiickne 00LWEeCTBEHHbIE 00beAMHEHNS OENCTBYIOT
Ha TeppuTopusix 6onee NoNoBUHLI CyObEKTOB Poccuinckon
depepauny 1 MMET TaM CBOW MOApasfeNieHns (opraHu-
3auuun, otaeneHvs unu dunmnansl U NPeacTaBUTENLCTBA).
TeppuTtopranbHas cdepa [eATenbHOCTM APYrMX BUAOB
06LLLECTBEHHbIX 00beanHeHNA MeHblue. Tak, pernoHanbHoe
00LLLeCTBEHHOE 00beAMHEHME OCYLLECTBASET CBOIO AESATENb-
HOCTb Ha TEPPUTOPUN TONILKO 0AHOro cybbekTa PP, a mecT-
HOe — B NpeJenax TeppuTopmm opraHa MeCTHOro caMmoynpas-
JIeHUs (Hanpumep, HaceneHHoro nyHkTa) [7]. B Poccuiickon
®depepaunn  fencTByloT Takke MexayHapoaHble obLue-
CTBEHHble opraHu3auuu, T.e. Takme OO, y KOTOPbIX B COOT-
BETCTBMM C YCTABOM CO3[AeTCs XOTs Obl OOHO CTPYKTYpPHOE
noapasaeneHne, OCyLLECTBASIOLLIEE CBOIO OEATENbHOCTb B
WHOCTPaHHbIX FOCYAAPCTBAx.

OO 4aBnslOTCH HEOTLEMSIEMbIM 3MIEMEHTOM AEMOKpa-
Tnyeckoro obuiectsa. Ha coBpemeHHOM 3Tane pasBuUTUS
Hallero rocyaapcTea OHM BbICTYMNalOT CBOEro poaa CBA3yio-
LLIMM 3BEHOM MeX[y OCHOBHbIMU CUCTEMAMM U UHCTUTYTaMM
rpaxaaHckoro obuiectsa [8]. Mpwu aTom 3a4acTtyto OO aKono-
rMYecKol HamnpaBeHHOCTY MO3ULMOHMPYET cebsi kak camo-
CTOSITENIbHYIO YaCTb rpaxaaHckoro o6LLecTBa, He KOHCONM-
onpys ceon gerictaums ¢ gpyrumm OO0 [9].

PeaynbTaThl COLMOMNOrMYECKNX WUCCenoBaHuii, npose-
neHHbix BUMOM B 2014 1 B 2017 rr. [10, 11], nokasbiBaloT
pocT uHTepeca Hacenenua Poccuiickoin Pepepaumm k OO,
cdhepa NHTEPECOB KOTOPLIX HAXOAMTCS B 061aCT 9KOOru.

Tak, ¢ 3% B 2014 1. no 12% B 2017 . yBENMYNNOCH YACO NNL,
KOTOpbIE X0TeN Obl CTaTb YleHaMM TO U MHOW 9KOJIornye-
ckor O0. Onpoc 2017 r. noka3sblBaeT, 4To ewe 31% pecnoH-
[OEHTOB He MckJloyaeT ans cebs Tako Bo3aMoxxHocTu (10% B
2017 rony).

Llenb nccnepgoBaHus — oueHka ponn OO B 061aCTu UH-
GOpPMUPOBAHUSA O PAAMALNOHHOM (aKTOpe U NX 3HAYNMMOCTb
B GOPMMPOBAHMIN Y HACENEHNS OTHOLLEHNS K Bornpocam Pb un
NPOBOANMbBIM MEPOMNPUATUSIM, HANPaBNEHHbIM Ha OaNbHEN-
Luee pasBuTME aTOMHOM OTpac/u.

3apgaum uccnenosaHus

1. Onpenenutb OO, aBnsitOLWMECcs KOYEBLIMU MPK CO3-
baHuy nHGopmMaLmMoHHOro nong rno sonpocam PB aona Hace-
nexus B CeBepo-3anagHom pervioHe POD.

2. Onpepgenutb OO0, aBnsatowmecs Hanbonee N3BECTHLIMU
no pesynsTatam COLMONIOrMYecKoro onpoca, T.e. 3Ha4nMbiMun
0151 HAaceneHusl.

3. UN3yuunTb BoCcnpusTne HaceneHmem peatensHoctu OO
B 06nacT MHGOPMMPOBaHMSA O BOMPOCax, CBsA3aHHbIX ¢ PB,
B TOM 4YMCNE CTEeMNeHb AOBEPUst HACENEHNs K NPeaoCcTaBns-
emoint OO nHdpopMaLmm N y4acTUs B NPOEKTaX, KacakoLmMxcs
Bonpocos Pb n peanusaumm meponpusituii Nporpammbl.

4. OnpeaennTb OCHOBHbIE METObl UHDOPMALMOHHOM pa-
601bl OO ¢ HaceneHveM MO pesynbTaTaM aHanmaa 1ux CaToB
1 NpoBecTu aHanu3d aktueHocTn OO B CoUMaNbHbIX CETSX B
cetn MiHTepHeT.

Marepuanbi n meTogbl

B kavectBe 00bekTa uccnenoBaHus Obinv BbIOPaHbI
00, Benywme cBol gesatenbHocTb B CaHkT-lMeTepbypre,
JNleHuHrpaackoii n MypmaHckoli obnactax, chepa aesitesnb-
HOCTW KOTOPbIX BKJIOYAET BONPOCHI peannsaumm Meponpus-
M MporpamMmel, pa3BuUTUS aTOMHOM OTpacin 1 MHGoOpPMn-
pOBaHus HaceneHus o sonpocax Pb.

Ha nepBom aTane nccnenoBaHust onpenensnmch Kioye-
Bble 00, T.e. 00, Hanbonee BaxHble NPW NIAHNPOBAHUM UH-
$popmMaLMoHHON paboTbl C HACENEHWNEM U UCCNEAOBAHWUN UH-
dopmMaLmoHHOro nong no sonpocam Pb ans HaceneHus. Hamun
Obln NpoaHaNM3MPOoBaHbl AaHHble 0 370 pasnunyHbix OO0, ocy-
LLLECTBASIOLLMX CBOK AEATENbHOCTb Ha Tepputopusx CaHKT-
MeTtepbypra, JleHnHrpaackoi 1 MypmaHckon obnacTei.

Bbibop kntoyeBbix OO ocyLlecTBAsSACA MO clienyowmm
KpUTEPUSAM:

+ OO [OmKHbI OCYLLIECTBNSATL CBOK AESATENIbHOCTb Ha
Tepputopun CaHkT-MNetepbypra, JIeHMHrpaackom n
MypmaHckoi obnacTei.

«  Uenu, 3agaun n nporpamma OO #OmKHbI OTpaxaTb
BOMNpockl PB HaceneHns B permoHax uccnefoBaHus;
ObITb aKTyasIbHbIMU, UMETb 0OLLLECTBEHHBIV MHTEPEC.

+  TMpoBepeHne OO meponpuaTuii ¢ Lenbio NHGopMU-
poBaHusa HaceneHna 0 npobnemax Pb HaceneHus B
pPEernoHax NccnefoBaHus.

+ Yyactue OO B paboTe 06LLECTBEHHbIX COBETOB U B
MeponpuaTusax (“Kpyrnibii CTon”, MaccoBble obLec-
TBEHHblE aKuMK, KOHdepeHuun, BCTpeun n T. A4.),
MOCBSILLIEHHbIX BOMPOCAM 3KONOrM4yeckon, pagua-
LMOHHOI 1 siiepHO 6e30MacHOCTM, NPOBOAMMbIX B
pernoHax nccnefoBaHus.

C60op NEPBUYHBIX COLMONOMMYECKMNX JAHHBIX BbIMOJIHEH

C NMOMOLLbIO METOAA MAacCOBOro Onpoca HaceneHus no Mme-
CcTy *utenbctBa. O6bem aHkeTbl ana CaHkT-MeTtepbypra
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Hay‘lele cCTaTbun

n JleHnHrpagckoit obnactu coctaBun 49 BOMpocoB, Afs
Mypmatckon obnactn — 43 Bonpoca. OTaenbHblin 610K BO-
NMPOCOB aHKEeTbl OblN1 MOCBALLEH MCCNEA0BaHNIO OTHOLLIEHNS
HaceneHusi K paboTe 0OLECTBEHHbLIX OpraHM3aLuii, T.e. Co-
LUMOJSIOTMYECcKe 1cceqoBaHns NO3BONUAM BblOENUTb 3Ha-
yumble OO, KoTOopble B xo4e onpoca Habpanu Kom4yecTBo
YNOMVHaHWI, nNpeBbillalowee CTaHOAPTHYIO ownbKy ans
pervoHa.

Onsa 3HaummMbix OO NpoBOANIICA KAYECTBEHHBIN 1 KOJMYe-
CTBEHHbIN aHaNn3 akTMBHOCTU B IHTepHeTe.

leHepanbHas COBOKYMHOCTb MCCNe0BaHus B 060UX pe-
rMoHax — B3pocnoe (18 neT n crtaplie) HaceneHue, NocTo-
SIHHO MpoxuBatoLme Ha Tepputopun cybbekta P®. OT6op
PECMNOHAEHTOB NPOM3BOAWIICA NO MapLUPYTHOW MeToauKe C
KOHTPOJIEM HaMNOIHEHWNS AeMOorpadUYecKkmnx KBoT.

O6Llee KONMYECTBO OMPOLIEHHbIX cocTaBuno 3 171
yenosek, B ToM uucne B CaHkTt-MeTepbypre — 1006, B
JNleHunHrpagckoit obnactn - 1363, B MypmaHckoli obna-
ctn — 802. Paamep cnyyaiiHo owmnbku ans noaBbIGopok no
cybbektam P® coctaBun: no CaHkt-lMetepbypry - 3,2%,
no JleHuHrpaackon obnactu — 2,7%, no MypmaHckoi 06-
nactm — 3,5% npu pgoseputenbHon BeposTHOCTU 95,4%.
Couuonornyeckoe wuccnegosaHne B CaHkT-leTepbypre
n JleHuHrpagckoli obnactu nposogwsnoce B 2016 T,
B MypmaHckow obnactn — B 2017 1.

PesynbraTtbl n 06cyxpaeHne

B pesynbrate uccnemoBaHus Obll MpoBedeH aHanms
neatenbHocT 370 pasnuyHbix OO, geicTBylOWMX Ha Tep-
puUTOPUKN BbIOPAHHBLIX PErnoHoB. M3 HUX BbligeneHo 8 Kio-
yeBbIx 00, percTByOWMX HA Tepputoprun MypmMmaHckon 06-
nactm n 14 kmoyesbix OO0, OENCTBYIOLWNX HA TeppPUTOPUN
JNeHunHrpaackoii o6nactn n CaHkt-MeTtepbypra. BoibpaHHble
kntoyesble OO ObiN BKIOYEHBI B @HKETbI OJi1S NPOBeAeHNs
COLIMONOrMYeCKOro MCCNEeA0BaHNS C Lefblo onpeaeneHns
3HaymMbix OO.

B xoge couMOnornyeckoro UccnegoBaHust PecrnoHOeH-
Tam B 6/10Ke BONMPOCOB, NOCBSALLEHHbIX UCCNea0BaHNI0 OTHO-
LeHnst HaceneHus k pabote OO, uenu, 3a4a4un 1 NPorpamMmel
KOTOPbIX OTpaxatoT Bonpockl PB, npeanaranocb 0TBETUTb Ha
4 Bonpoca:

1. O pesATenbHOCTM Kakux OOLLECTBEHHbIX OpraHu3a-
UM, 3aHUMAIOLLMXCS BOMPOCaMu  PaamaumoHHON
6e3onacHoCTU, Bbl cibiwann?

2. Kakvm 06WecTBeHHbIM OpraHu3aumsM, 3aHUmato-
LMMCS1 BOMpocamMun pagmnaumoHHoli 6e30nacHoCTu,
Bbl Hanbonee nosepseTe?

3. dAensieTecb N1 Bbl nnm KTo-n1M60 13 BaLLMX POAHbLIX U
BGNN3KNX YNEeHOM Kakoi-nnbo obLLecTBEHHON opra-
Hu3aumn? Ecnu ga, To Kakon?

4. MpuHumanu Bbl yyactie B pabote o6LeCTBEHHbIX
OopraHvM3auuini, 3aHMMaloLmMXcs BONpocaMn paguna-
LIMOHHOW 6e30nacHoCTM?

PacnpeneneHne oTBETOB Ha BOMPOCHI 0 3HaHUsXx 06 OO

n o poeepun k OO B CaHkT-MNeTepbypre, JIeHWHrpaackon un
MypmaHckoli obnacTsix, T.e. onpeaeneHune 3HaqmnmMbix OO npea-
cTaeneHbl B Tabnuue 1. B Tabnuue 1 npeactaenedsl OO, oka-
3aBLUMECS 3HAYMMbIMW XOT$1 Obl B 0HOM pervoHe. OO, NpoLeHT
YNOMUHAHWUIA KOTOPbIX PECMNOHAEHTaMM 0Ka3asiCa HMXEe CTaH-
[APTHOW OLLIMOKM O19 PerMoHa, BOLLN B OTBET «pyrue».

06 adpdekTmBHOCTM nNpoBoaumoin OO KOMMYHUKALMOH-
HOWN OEeATENbHOCTU MOXHO CyauTb MO MHOOPMUPOBAHHOCTHU

HaceneHus o cyuectsoBaHunn O0. Kak nokasanu CoLumonoru-
yeckueuccnenoBaHus, 3HaH Hace1eHNs 00 OTAEIbHBIXKITHO-
yeBbix OO B pervoHax CyLLeCTBEHHO padnunyaioTcs (puc. 1).
B CankT-lMetepbypre u JleHuHrpaackom ob6iact o aestesb-
HOCTM KtoYeBbIx OO 3HAIOT MeHee TpPeTu PECMNOHOEHTOB
(21% 1 29% COOTBETCTBEHHO). He cMornn BCMOMHUTbL Ha-
3BaHMe HK oaHoro knvesoro OO, npennaraeMoro B nepey-
He BapvaHTOB B aHKETE, HO YTO-TO CJibILLanu O NPOBOANMbIX
nmn paboTtax 6% pecnoHaeHToB B CaHkT-MNeTepbypre n 11%
B JleHvHrpaackoi obnactu.
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OHwM o Kakmux He cabiwan
| did not hear about any of them

O 3HatoT 0 AeATeNbHOCTH
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Puc.1. YpoBeHb 3HaHUs HaceneHus 06 oTaesNbHbIX KntoueBbix 00
B pervioHax uccneposanus, %
[Fig. 1. Level of awareness of the public on the main NGOs
in the surveyed regions, %]

BosbLLe NONOBMHBI PECMOHAEHTOB HE ClblILLANN O Kitove-
Bbix OO CaHkT-MNeTepbypra un JleHnHrpaackon obnactu (73%
1 60%), 4TO yKasblBaeT Ha JOCTATOYHO HU3KYK 3P PeKkTuB-
HOCTb VX aKTUBHOCTM B MIH(OPMUPOBAHUMN HACENIEHNS O MPO-
6nemax PE 1 Bonpocax pa3sutus aTOMHOM OTpaciu.

B MypmaHckoin obnactu cuTyauusi xapakTepusyeTcs
[OCTaTO4YHO BbICOKON MHOOPMUPOBAHHOCTLIO HaCeneHus
0 peatenbHocTu ktodeBbix OO — 0koNo NoAoBUHLI (48%)
OMPOLLEHHBIX 3HAIOT O AeATENbLHOCTU B UX pernoHe 00, oT-
paxeHHbIX B aHkeTe. Ewe okono tpetn (27%) 4to-TO Chbl-
Lwann O BEAEHUM NPOEKTOB, KacalLWmUxXcs pasBuTnsg aTtom-
HOW oTpacnun un Bonpocax Pb HaceneHusl, B Ux pernoHe, HO
He CMOIMN BCMOMHUTbL HU ogHOro HaseaHus OO, koTopble
ux npooaunu. CneposatenbHo, 75% HaceneHus pernoHa
MypmaHcKorn 061aCcTu B TON UM MHOW CTEMNEHN OCBEAOMIIE-
HO O NPOBEAEHMN MPOEKTOB, Kacalwmxcs Pb HaceneHuns Ha
nx TeppuTopun.

Bo Bcex pernoHax nccnegosanus age OO gsnsaioTcs ca-
MbIMW 3HAKOMbIMW (3HA4YMMbIMW) 01 PECNOHAEHTOB — 3TO
«puHnuc» 1 WWF, o koTopbix cnbiwanu 26% u 11% 13 scero
4yMCna ONPOLLUEHHBIX.

Cnenyet oTMeTWTb, 4TO B MypMmaHckoi obnactu ypo-
BeHb u3BectHocT WWF (19%) HeHamMHOro npeBbilaeT
YPOBEHb 3HaHUI 0 3Ha4YMMbIXx OO pervoHanbHOro mMacluTa-
6a paboTbl: MypmaHckor obnactHoit OO «Konbckuit ako-
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Tabnmua 1
JlaHHble N0 3HaHUIO U [OBEPUIO HaceneHus K 3HauumbiM OO B CankT-MeTepOypre, JleHnHrpaackoii u MypmaHckoii o6nacrax
[Table 1
Data on the knowledge and trust of the public to the relevant non-governmental organizations (NGO) in Saint Petersburg,
Leningrad and Murmansk regions]

3HatoT (% OT BCceli BbIGOPKN) JoBepsitoT (% oT 3HatoLymx xoTs 661 ogHo 00)
[Know (% from the whole sample)] [Trust (% from knowing at least one NGO) ]
= P
0 0
Q [g— 1] = —
. c = o'c = © = O c
o — c o — c
00 =D e S S5 S 8 S 22
O 5 oD 8 D O 5 oD 8 2
[Non-governmental T2 z O o2 o= T2 z 2 S
organizations(NGO)] o g X3 8% g °3 3 8%
C 0= X C (SIS C = 0= X C
T o ) O © m = T o o O ©
= Q g c I c = 8 c Ic
¥ 2z g = ¥ = ==
T B, E I3 g D B Q
o =) == o B =
) = [} =
= =

BceMupHbIi GOHA, AMKOM npupoap!
(WWF) 5,86% 10,27% 18,83%  11,04% 11,85% 18,93% 21,99%
[World Wildlife Fund (WWF)]

Hesasucrmas mexayHapoaHas opra-

HM3aUNA «TPUHINC> 18,29% 24,06%  40,27%  26,33%  50,71% 51,41% 40,05%
[Independent international organiza-

tion “Greenpeace”]

MexayHapoOHOe 3KONIorn4yeckoe
o6beamHeHne «bennona» 1,09% 1,17% 8,48% 3,00% 1,42% 2,81% 3,66%
[The Bellona Foundation]
O6uepoccuiickas 06LLeCTBEHHAs Op-
raHmaaums «Poccuiicknii Counaneto- g gaq, 059%  561%  142%  0,47% 2,05% 2,36%
3KOSIOrMYECKNIA CO03» ’ ’ ’ ’ ’ ’ ’
[Russian Socio-Ecological Union]

PervoHanbHas o6LecTBEHHASN
6naroTBOpUTENbHAS 3KONOrMYeckas
opraHunsaums «3eneHblii Mup»
[Green World (GW)]

MypmaHckoe oTaeneHne obLLEeCTBEH-
HOW opraHmnsaummn «Bcepoccuinckoe
06LLLEeCTBO OXpaHbl NPUPOAbLI»
(BOOM). - - 15,71% 3,97% - - 15,45%
[All-Russian Society for Nature
Conservation, Murmansk region
department]

2,19% 5,58% - 3,09% 3,32% 11,76% -

MypmaHckasi o6nacTHas MonofexHas
06LLLeCTBEHHAs aKonornyeckas opra-

Hn3aumsa «Mpupoga n monoaexb» - - 10,72% 2,71% - - 11,78%
[Murmansk regional youth ecological

organization “Nature and youth”]

MypmaHckas obnactHas obLie-
CTBEHHas opraHunsaums «Konbckunin
9KONOrNYECKUIA LEHTP».
[Murmansk regional non-govern-
mental organization “Kola ecological
center”]

- - 16,46% 4,16% - - 18,06%

flgtyhr:rt]e 8,46% 10,86% 3,36%  877%  20,85% 24,55% 20,85%
O KakMx-TO CrblLLUan, HO Ha3BaHWs He
NMOMHIO
[Heard of some organization, but
don’t remember particular names]

5,77% 11,08% 26,93%  13,40% — — —

Hu 0 kakunx He cnblwan

0, 0 0 0, _x % _
[Didn’t hear of any of the NGO] 73,26% 60,23% 25,44%  55,57%

* Y pecnoHAeHTOB OTCYTCTBOBAS Takoll BapUaHT OTBeTa.
[* That option was missing from the respondents]
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normnyeckui ueHTtp» (17%) n Mypmarckom otgeneHun OO
«Bcepoccuiickoe 06LLeCcTBO 0XpaHbl Npupoabl» (16%).

B JleHuHrpaackoit obnactu, nommmo «puHnuc» n WWEF,
KOJIN4ECTBO OTBETOB, MPEBLILLALMX CTAHAAPTHYIO OLINOKY,
nony4duna Tonbko PernoHanbHas 06LlecTBeHHash 61aroTBo-
puTenbHasa aKonoruyeckas opraHmsaums «3eneHolin Mup», o
0eaTenbHOCTM KOTOPOW N3BECTHO 6% PeCnoHAEHTOB.

B CaHkr-MeTepbypre, kpome «punHnmc» n WWF, H1 ogHa
OO He nonyymna KONMYECTBO OTBETOB, MPEBLILLAIOLLNX CTaH-
OAPTHYIO OLNOKY.

MonyyeHHble pe3ynbTaThl UCCNEAO0BAHUSA OTPaXaloT CO-
BPEMEHHbIE peanuun. «[puHnuc», Gnarogaps NPOBEAEHMIO
PE30HAHCHbBIX, MPOBOKALMOHHbLIX 4EMOHCTPALMA, MUTUHIOB,
aKLUMIA 1 NPOTECTHbIX AeNCTBUIA B 6OpbOe C OCTPbIMM 3KOJIO-
rmyeckmmu npobnemamu, B Tom ymcne n npodnemamu Pb Ha-
CeneHust Kak YHaCTHOro, Tak 1 rmobanbHoro MacLitaba, yxe He
O[HO JecsATuNeTre NpuBIeKaeT BHUMaHNE 0OLLECTBEHHOCTY
k cBoen pesarenbHocTn. WWF xapaktepu3yeTcsi akTUBHOW,
HO MPU 3TOM MEHEE «arPECCMBHOM» TEXHNUKOWN NPUBAEYEHNS
BHUMaHUS K CBOEN OeATeIbHOCTU.

KoMMyHMKaLMOHHas AesaTenbHOCTb 3Haunmbix OO, B TOM
yncne pervoHanbHbIX, 6onee coumanbHO BaxHa Ajs Hacene-
Hus MypmaHckoii 061aCTV MO CPaBHEHUIO C 3TUMM MoKa3aTe-
naMu ans HaceneHus CaHkt-Metepbypra n JIeHMHrpaackoi
o6nactn. 1o 0ObACHAETCS HaIMYMeEM B pervoHe 60sbLLIOro
KOnM4yecTBa paavaLMOHHO-0MacHbIX OOBEKTOB BOEHHOIO ”
MUPHOrO Ha3Ha4YeHUs.

OpHVM 13 HakTOpOB, BAMSIOLLMX HA OLEHKY 3P dEKTMB-
HOCTM MNpOBOAMMON 3Ha4YMMbiMK OO KOMMYHUKALMOHHOMN
0eaTenbHOCTU, SBASETCSH HE TONIbKO OCBEAOMIEHHOCTb Ha-
cenenns o pgestenbHocT OO, HO M CTeneHb AOBEpUs K
NpeaoCcTaBASEMON MMM MHDOPMALIMM, @ TAKXKE yHacTme B UX
npoekTax.

OauvH 13 BONPOCOB aHKeThl Obli MOCBSALLEH AOBEPUIO pe-
CMOHAEHTOB PErvoHOB MCCNefoBaHns K MHOOPMAaLNOHHOM
peatenbHocTu kntoyesbix O0. B xoae onpoca pecnoHaeHTam,
HasBaBLMM X0Ts Obl ogHO OO, 3aHMMaloLeecs BoNpocamm
PB, npennarann HaseaTb TO (Te) OO, KOTOPbIM PECMOHAEHT
nosepsieT. B CaHkT-lMeTepbypre Ha goBepue K Kakomy-1mbo
00 ykaszan 21% pecnoHOeHToB, B JIEHMHrpaackoi o6nact —
27%, B MypmaHckoi obnactn — 48%.

AHanM3 aHkeT nokasas, 4To MHOOPMMPOBAHHbLIE O Ha-
nnanm OO0 xunTenu, kak NpaBuio, AOBEPSIOT TEM 3HAYMMbIM
0O, KoTOpblE UM U3BECTHbI. HanbonbLUMn PENTUHT 00BEpUst
B CaHkT-MeTepbypre v JIeHnHrpaackor obnacTn OTMEYEH y
OBYX opraHusauuin — «puHnuc» (perTuHr nosepus 51% n
12%) n WWF (pertuHr gosepus 51% n 19%). Cpeom peru-
oHanbHbix OO cnegyet oTMETUTb «3eNeHbIn MUP», N3BECT-
HOCTb M J0OBepue K KOTOPOMY CYyLLEeCTBEHHO Bbiwe (12%),
4YeM y BCEX OCTaJIbHbIX OPraHn3aLmii.

Mony4yeHHbIi peNTUHT foBepus B MypmaHckoin obnactu
NpPakTU4eCKn BOCMPOU3BOANT PEWTUHI M3BECTHOCTM 3Ha-
ynmblx OO0: yem mn3BectHee OO, Tem Gonblue XxuTenen pe-
rMOHa BbIpaXxaloT CBOe [0Bepue K PacnpoCTpaHsemMon et
nHdopmMaLmm.

Taioke B nepeyeHb 3ajaBaeMblX PeCNOHAEHTaM BONPOCOB
BXOOUSIM BOMPOChI, MOCBSILLEHHbIE YIEHCTBY B 3Ha4uMbix OO
1 y4acTuio B nx paboTte. o pe3ynsratam OnpocoB BbISBAEHO,
yTo B CaHKT- MNeTepbypre 13 BCex ONPOLLUEHHbIX PECMOHAEH-
TOB HU O0fuH He cocTouT B OO 1 He MPUHMMAET HENocpea-
CTBEHHOI O Y4aCTMs B OPraHM30BaHHbIX UMW MEPOMPUATUSIX.

B JleHnHrpazckor 06n1acty onpoLLeHHOe HaceeHne YyTb
akTMBHEN — 3% OT OMPOLUEHHBbIX PECMOHAEHTOB SBNSIOTCS
yneHamm 3HaumMMbIx 00, 2% NPUHUMAKOT y4acTe B MPOBOAM-
MbIX UMW MEpPONPUATUSX. Taknm 06pa3om, NpakTUYeckn Bce
HasBaHHble pecnoHaeHTamu OO oka3annck NPeACTaBNEHb B
BbIOOPKE NI0AbMU, BKITIOYEHHBIMY B UX AEATENBHOCTb.

B MypmaHckoli o6nact 9% oT 4ncna onpoLLEHHbIX B pe-
rMOHE PECMNOHAEHTOB ABASIOTCA YneHamu 3Hadmmbix 00, 5%
YKa3bIBAIOT HA y4acTue B NPOBOAUMbIX MU MEPOMPUATUSIX.
XapakTepHo, 4TO Ha y4acTue B MEPONPUSATUSX, MPOBOANMBIX
3Ha4ymMbiMu OO, ykasano MeHbLUIee KOIMYECTBO PECMNOHAEH-
TOB, YeM 3asiBMBLLEE O Y1eHCTBE B 3Ha4nMbIXx O0. BO3MOXHOM
NPUYNHOI 3TOro MOryT 6bITb NGO GOpPManbHOE YNIEHCTBO
HaceneHus B OO, nnbo HM3kaa akTMBHOCTb OpPraHM3auun B
PErVOHE, T.€. OTCYTCTBUE MEPOMNPUSATIIA, B KOTOPLIX MO Obl
NPUHATb Y4aCTUE W YNEHbl OPraHn3aummn, n opyrue XuTtenu,
nmbo HM3Kasa coumanbHas akTMBHOCTb CaMOro HaceneHus.
MpeobnagaHne nokasaTenei KONMYecTBa YEHOB 3HAYNMbIX
OO Hap KONMYeCTBOM YHaCTBYIOLLMX B MPOBOAUMBIX UMY Me-
pPONPUSATUSX FOBOPUT O BOCTPEBOBAHHOCTU OOLLECTBEHHON
AKTVMBHOCTM OPraHM3aumin 3KONOrMYeCcKoro 1 pagnaLmnoHHO-
ro npodwns, To eCTb ONpPeeeHHas YacTb HACeNEeHNs roTo-
Ba nNopaepxartb HMUmMaTvBbl B obnactn Pb HaceneHus, ans
4yero BCTynaeT B COOTBETCTByKOLWME opraHndaumm. OgHako
nenicteyowme B pernoHe OO He cnpaBnsioTCs ¢ 3ajayvein Bo-
BNIEYEHUNS HACENEHUS B KOHKPETHYIO AEATENbHOCTD.

Mo aaHHBIM 0durLManbHbIX CanToB 3Ha4YMMblx OO onsa nc-
cnepyembix cyobekToB Poccuiickoin depepaumnmn nposeaeHo
nccnefoBaHne 06 ux Lensx, 3ajadax u macltabe nestenb-
HOCTW (Tabn. 2).

Bce 3Haummble OO 3asBnAOT OOHOM M3 CBOMX 3aad
3alUMTY OKpYXatloLe Cpedbl 1 MOBbILLEHNE YPOBHS 3Ha-
HUA HaceneHnns o PB. Mpu aTom yacTb 3Hadmmblix OO, Ta-
KMX Kak HesaBucvMasi MexayHapoHasi —opraHusaums
«MpuHnNuc», MypmaHckaa obnactHasi mMosiofexHas oblie-
CTBEHHasa 9Konormyeckas opravusaums «[pupogoa M Mo-
nopexb», O6wepoccuiickas oOLEeCTBEHHAs OpraHn3aums
«CoLuanbHO-3KOMOrM4eckuii cos», PervoHanbHaa obLue-
CTBeHHas 6naroTBopuTENbLHAS 9KONOrMYeckas opraHn3aums
«3eneHblit Myp» (JleHnHrpaackas 06n1acTb), NO AAHHBIM KX
odpuuManbHbIX CaiToB, NPOBOAAT HEraTUBHYIO MOMUTUKY MO
OTHOLLUEHUIO K MPOEKTAM aTOMHOW OTPacnv 1 NpeaB3sTo OT-
paxatoT Bonpockl PB HaceneHns. 31o 06CTOATENLCTBO He-
06X0AMMO y4nTbIBaTb NPY (HGOPMUPOBAHUM NPOrPaMMbl UH-
dopmaumoHHoM paboTkl ¢ HaceneHneM B CeBepo-3anaaHom
pervoHe.

Ha ocHoBaHUM NpOBEAEHHOI0 aHaIM3a CanToB 3HAYMMbIX
OO n nx NpeacTaBUTENLCTB B COLMANbHBIX CETSX Oblnn onpe-
OeneHbl OCHOBHbIE METOAbl, UCMONb3YEMbIE UMW MPU KOM-
MYHUKALIMOHHON JesATenbHOCTn ¢ HacenenemM. OO B cBoel
paboTe UCMONb3YKT LUMPOKMIA nepedeHb crnocoboB Befe-
HUSt NHOOPMALMOHHON PaboThbl C HACeNeHMEM: packiieinka u
pasgada nMMcToBOK, OpoLuop, OyKNeToB; U3aaHne 1 pacnpo-
CTpaHeHne COOCTBEHHbIX MEeYaTHbIX ra3eT, BUAEOPUIbMOB;
npoBeAEeHNE OAMHOYHBIX U MACCOBbIX MMKETOB, aKLMIA MPo-
TECTOB, MUTUHIOB, GJI3LLIMOBOB, KOHKYPCOB, 3KCKYPCWUIA; CO-
BMECTHble paboTbl C aBTOPUTETHBIMU FPyNnNamMn HaceneHns
(nekummn, cemmHapbl 019 aBTOPUTETHBLIX FPYMNMN HaceneHus,
KpYyrible CTOMbl U AP.), B3aMMOLENCTBME C TPAOULMOHHBIMU
CMMW (neyaTHble n3gaHns v TenepaanoBeLLanne) , BeAeHe
rpynn B COUManbHbIX CETIX U T.4,.
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Tabsamua 2

Lienn, 3apaum un macwtab gesarenbHocTu 3HauuMbix OO CaHkTt-MeTepOypra, JleHnHrpapckoii 1 MypmaHckoii obnacrei

Branch and scale of activities of the main NGO in St-Petersburg, Leningrad and Murmansk regions

(no paHHbIM opuULManbHbIX caiToB 00)

(based on the official data from the NGO websites)]

N2 n/n HanmenosaHme OO ,D.e';/ITae(j'lL:;?)?:TM Hanpanenus geatensHocTy 3Ha4Mbix OO OduumnanbHbIv cant
N2 [Name of NGO] o [Branch of activities of the main NGO] [Official website]
[Scale of activity]
3awmTa oKpyxatLen cpeabl, nponaraHaa aKoaoru-
4eckoro obpasa Xn3Hu, 3KONOrM4yeckoe NPoCBeLLe-
HVe, rnobanbHoe N3MEHEHNE KumaTta u ap.
HesaBucumas
MEXKIYHAPORHES Op- MeskayHapoaHbii B TOM YMCNe, paanaumoHHas onacHocTb. OauH 13
1 ; npoekToB — «be3bsgepHoe byayliee» greenpeace.org
raHmsaums «FpuHNnc» [International] . :
[Protection of the environment, propaganda of the
[Greenpeace] ; ) ) )
ecological way of life, ecological education, global
climate change, etc. including radiation safety. One of
the projects — “Non-nuclear future”]
3awmTa npas yenoseka Ha 6naronpuUaTHyIO
oKpy>xatoLLyio cpeay. lNporpamma BktoHaeT
MexayHapoaHoe «ATOMHBIN NPOEKT».
aKonornyeckoe 0ob- . OpHoM 13 3apa4y SBNSETCS NOBbILLEHNS SOAEPHON 1
MexayHapoaHbIii o
2 eamnHeHne «bennona» [International] paanaumoHHoi 6e3onacHoCTU bellona.ru
[The Bellona [Protection of the human rights on the hospitable
Foundation] environment. Program includes the “Atomic project”.
One of the objectives — strengthening nuclear and
radiation safety]
JocTuxeHne rapmMoHmmn mexay o6LLeCcTBOM U Npu-
pPOAOI, COXpaHEHNE U BOCCTAHOBIEHNE NPUPOLAHON
O6wepoccuiickas 1 KYNbTYPHOW Cpeabl, NPeaoTBpaLLEeHNE aKUUn 1
obLecTBeHHas TEHAEHUMI, BEAYLLMX K Pa3PYyLUEHWIO NPUPOIHbIX 1
opraHusaums [YXOBHbIX LLEHHOCTEW N 340P0BbS NOAEN.
«Poccuinckunin N OpHoM 13 3apa4 SBNSETCS KOHCONNANPOBAHHOE
ObLepoccuitcknia )
3 CoumnanbHo- . NPOTMBOCTOSIHNE OMacHbIM NpoekTam PocaToma rusecounion.ru
. [All-Russian] s .
3KOSIOrMYECKUiA [Achieving harmony between the nature and society,
CO103» preservation and restoration of the natural and cultural
[Russian Socio- environment, prevention of actions and tendencies
Ecological Union] leading to the destruction of the natural and spiritual
tendencies and human health. One of the objectives —
opposition to the dangerous Rosatom projects]
CoxpaHeHne 61onormieckoro pasHoobpasus 3emnu.
CuunTaeT HeuenecoobpasHbIM pa3BMTE aTOMHOM
9HEPreTuKM, BLICTyNaeT NpoTMB BBO3a B Poccuio
paamMoakTUBHBIX OTXOA0B, HE NOALEePXMBaET nepepa-
60TKy 0TpaboTaHHOrO SAEePHOro TOMMBA, BbICTYNaeT
o npoTUB CTPOUTENLCTBA HOBbIX AQC, BbICTYNaeT 3a
BcemupHbii doHA, o
WKO# MpMPOME BbIBOJ, M3 9KCIJlyaTaLmmn AENCTBYIOLMX PEAKTOPOB
4 A (VAVF) MexayHapoaHbiit nocne BbIpaboTKM UX pecypca 1 IMKBUAALMIO wwi.ru
[World Wildlife Fund [International] ~ HakonnexHoro yu+ep6g
[Preservation of the biological diversity of the Earth.
(WWF)] .
Considers unnecessary the development of the
nuclear energetics, opposes import of the radioac-
tive wastes in Russia; does not support nuclear fuel
recycling; objects to new NPP construction; supports
the decommissioning of the NPS after remaining life
and liquidation of the damage]
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OkoH4aHune Tabnnibi 2

Ne n/n

HaunmeHosaHne OO
[Name of NGO]

MacwwTab
[esiTeNbHOCTU
[Scale of activity]

HanpasneHusa gestenbHocTn 3Ha4numbix OO
[Branch of activities of the main NGO]

OduupnanbHblin canT
[Official website]

5

7

PervnonanbHas
o6LecTBeHHas
6naroTBopuTesibHas
aKonoruyeckas opra-
HM3auusa «3eneHblin
Munp»

[Green World (GW)']

MypmaHckast 06-
nacTtHas o6LLEeCTBEH-
Hasi opraHm3auus
«Konbckuin akonoru-
YeCKUI LEHTP»
[Murmansk regional
non-governmental
organization “Kola
ecological center”]

MypmaHckoe oT-
[enexHve obLwecTBeH-
HOW opraHmMsauunn
«Bcepoccuickoe
06LLEeCTBO OXPaHbl
npupogel» (BOOM).
[All-Russian
Society for Nature
Conservation,
Murmansk region
department]

HesaBucumas
MeXayHapoHas op-
raHnsaums «FpuHNnc»

[Greenpeace]

CI6, JleHnHrpaackas
obnactb
[St-Petersburg and
Leningrad region]

MypmaHckas obnacTb
[Murmansk region]

MypmaHckas obnacTb
[Murmansk region]

MexayHapoaHbIn
[International]

OnepaTvBHas He3aBrcrMas MHbOopPMaLLMs 0 COCTO-
SAHUW NMPUPOLHbLIX KOMMIEKCOB, SAEPHO- 1 3KONOMU-
4yecku onacHbIx 06bekTax ioxHoro 6epera GrHcKoro
3anuBa. OnHOM 13 3aa4 SIBNSETCS BbIBOL, U3 9KC-
nnyataumm aHepro6nokos ASC, BbipaboTaBLUNX MPO-
eKTHbI pecypc, peLueHne NpobnemMsl yTunmsaumm
paamMoakTMBHbIX OTXOL0B 1 6e30nacHol yTunmsaumm
paamoakTUBHbIX OTXOA0B 1 OTPaboTaHHOMO SAEPHOMO
TonnmBa.

[Operative independent information of the state of
natural complexes, nuclear- and ecology-hazardous
objects on the south coast of Gulf of Finland. One of

the objective is the decommissioning of the NPPs,
solving of the problem of nuclear waste disposal and

safe disposal of nuclear waste and nuclear fuel]

CoxpaHeHvie npupoapbl, 3aLmTa KOHCTUTYLIMOHHOMO
npasa rpaxzaH Ha 61aronpusTHYIO OKPYKatoLLLyto
cpeny, 9K0N0ornyeckoe NpocBeLLeHE.
OpHoi 13 3apad siBnsieTcst 6opbba ¢ aaepHol yrpo-
3001 pagy 6e3onacHoro GyayLero ¢ 3KoN0rnyeckn
YUCTBIMU NCTOYHMKAMU SHEPT UK.
[Preservation of nature, protection of the constitu-
tional right of the citizens on the safe environment,
ecological education. One of the objectives — con-
frontation with the nuclear threat for the dafe future
with ecology safe energy sources]

OpraHuzaums ABMXKeHVs 06LWEeCTBEHHOCTM 3a 340p0-
BYIO 11 611aronpursiTHYIO 3KONOrM4Yeckyto 06CTaHOBKY
B Poccuu, a Takxe cofeincTeme 1 peannaaums rocy-
[apCTBEHHOW NPUPOA00XPaHHO noantukn. Cpean
OpraHn30BaHHbIX MEPOMNPUATUIA permoHanbHas Ha-

YYHO-NpakTnyeckas koHpepeHums «4ucTblil CEBEP»,
«Pan0akTUBHbIE 0OBEKTbI rMasamMm LLKObHUKOB».

[Establishment of the public movement for the healthy
and hospitable ecological situation in Russia as well
as the assistance and realization of the governmen-
tal policy for the environment care. Among the main

events — regional scientific-practical conference
“Clean North” and “Radioactive objects as seen by
the eyes of school-children”]

3alumTa okpyxaloLen cpepl, nponaraHaa a3konoru-
yeckoro obpasa X13H1 3KONOrM4eckoe NpocBeLLe-
Hve, rmobanbHoe N3MeHeHne KnumaTa u ap., B Tom
yucne pagmaLMoHHas onacHoCTb.

OpvH 13 npoekToB — «besbsinepHoe byayluee»
[Protection of the environment, propaganda of the
ecological way of life, ecological education, global

climate change, etc. including radiation safety. One of
the projects — “Non-nuclear future”]

greenworld.org.ru

kec.org.ru

voop51.narod.ru

pim.org.ru

T OB30 «3enéHbin Mup» B 2016 I. NprHSaNa peleHne 0 CBOEM 3aKpbITUN B CBA3M C BKIIIOYEHMEM B CMIMCOK MHOCTPaHHbIX areHToB. B cooTBeT-
CTBUM C nHopmMaLmelt, ykazaHHow Ha carte OB30 «3enéHblii My1p», NpaBonpeeMHUKOM opranm3aumm ctano 000 «ekomuccus».

[' The “Green World” has decided to close in 2016 due to being included in the list of foreign agents. According to the information on their

official webpage, its legal successor is the JSC “Decomissiya”]
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Ha coBpemeHHOM aTane VIHTEPHET 1 OHNANH-TEXHONOTNN
CTasIv yCrneLHO KOHKYPUPOBaTb C TPaANLUMOHHBIMYK criocoba-
MW KOMMYHUWKALIMOHHOM AeATENIbHOCTU — TENEBUAEHMEM, Pa-
OMo, NepnoamnyeckMm nevaTHelMn n3naHuamm. Bospociuas
nonynsipHOCTb NonyyYeHus nHdopmaumm n3 IHTepHeta B pe-
rMoHax UCCnefoBaHNS OTPaxaeT kak MUPOBYIO, Tak 1 0bLLe-
POCCUINCKYIO [eNCTBUTENIbHOCTbL. Tak, Mo AaHHbLIM, MpeacTaB-
nexHHbiM BUMOM Ha 15.01.2017 r. Ha Bonpoc: «[losib3yeTecs
7 Bbl IHTepHeTOM, 1 ecan Aa, To, kak 4acTo?» 58% onpo-
WweHHbIX B 80 pervoHax PO oTBETUAN NONOXNTENBHO («Npak-
TUYECKN eXedHEeBHO», 22% — He nonb3ytoTcs, 13% — nonb-
3Yl0TCS HECKOJbKO pa3 B Heaeno, 4% — HecKonbko pa3 B
mecsu) [14].

3Haunmble OO Takke akTUBHO MCMOJb3YIOT AJ11 KOMMY-
HUKaUUW C HaceneHnem, MHPOPMUPOBAHUS O Pa3fINYHbIX
MeponpuaTnax u npoektax NHTepHet. Nommnmo oduumans-
HbIX CarToB, NOMYAAPHLIM MYTEM PacNpPOCTPaHEHUA UHDOP-
Mauum 0 COBCTBEHHOW AeATeNbHOCTY ABNSIOTCS CoLmalibHble
cetn [13]. AHanu3 oHnamH-akTMBHOCTU 3Ha4uMmbIx OO, 3a-
HUMaIOLLMXCS MHPOPMaLMOHHOM paboToi no Bonpocam Pb
yepes coumasnbHble CeTW, nokasas, YTo Hambonee akTUBHO
CBOIO AeATeNbHOCTb 3HaunmMble OO 0CBeLLaoT NOCPEACTBOM
coumanbHbix cetenn «BKoHTakTe», «Facebook» n «Twitter», B
KOTOpbIX Yy Bcex 3HauyMMblix OO cywecTByeT COOCTBEHHbIE
akkayHTbl. «BKoHTakTe» sBnsieTca Hanbonee apdEKTUBHLIM
Ccnoco60M KOMMYHUKALMKN C HACENTEHNEM: CYMMAPHOE KOJn-
4eCTBO NOAMMCYMKOB Ha rpynnbl 3Ha4MMbIx OO «BKoHTakTe»
coctaBnseT Ha 14.02.2018 r. 503 758 yenosek.

Mo konMyecTBy NOAMMCHUKOB B COLIMASTbHBIX CETSAX BblAE-
nsTesa age O0: «MpuHnuc» n WWF, umetowime 6onee 400 000
NoAnMCcHNKOB kKaxaas (puc. 2). Cpean npoumx 3HaummMbix OO
HambosbLIEeE YMCIIO NOAMMCHUKOB — Yy MexayHapoaHOro aKo-
norunyeckoro o6beanHeHus «bennoHa.

400000
350000
300000
250000
200000
150000
100000

50000

2y

4183160

| 3688 1901 1262 843 389
- —— _— — —

KoMUuecTBo MO CYHKSE, YeNOBEK
Number of subscribers, pecple

i}

apl
«bennoHas
Bell

ANKCi NpHpo;

=
S
i
S

Kola Ecolo;

Bee MUpHbIi oKy
«Honbekni 3KoN 0

Puc. 2. CymmapHoe Konn4ecTBo NoAnncYnMKoB 3Haumnmbix OO
B COLMANbHBIX CETSIX, Yen.
[Fig. 2. The total number of subscribers of significant NGO in social
networks, people]

OpHako aHanm3 peaynbTatoB COOCTBEHHbIX COLLMOOrn-
YecKkuMx nuccnepgoBaHuii 06 MCNOL30BAHUN COUMaAlbHbIX Ce-
Ten ona nonyvexHus nHGopmMaumm 0 pagmalmoHHon obcTa-
HOBKE MoKasaJl, YTO CoLManbHble CEeTU He pacCMaTPUBaOTCS
HaceNleHMeM WCCNeayeEMbIX PErMOHOB KaK CYLLECTBEHHbIN
pecypc nosydyeHuss nogobHon nHdbopmauun. Tak, BO BCex
pernoHax nccnenoBaHnii okoso 75% Bcex pecrnoHAEHTOB OT-
BETWUIN, YTO HE MONb3YIOTCS COLMaNIbHbIMU CeTIMU Of1s Mo-
ncka nonobHom nHpopmMauun. B cOBOKYNHOCTU C TEMU, KTO
COBCEM He MoJib3yeTCsl CoLManbHbIMU CETAMU, OHN 06pasy-
10T okono 90% xuTenen, NrHOPUPYIOLLMX OAHHbIA MHPOP-
MaLMOHHbIN KaHan. Tonbko coumanbHaa ceTb «BKoHTakTe»
noJsly4nna OTHOCUTENBbHO 3HAYUMbIV NPOLEHT OTBETOB Ha BO-
npoc «B kakue coumasbHble CeTH Bbl 00paTuTeCh, 4T00bI Mo-
JIYYUTb MHOPMALMIO O PaaNaLMOHHO 06CTaHOBKE?» — T%.
[ns Bcex ocTasibHbIX COUMasbHbIX CETEN MPOLEHT OTBETOB
He npeBbicun 2%. Bonpoc naccrMBHOrO NoayyYeHus MHGop-
Mauun TpedyeT AasibHeNWero n3y4yeHunst NyTem npoBeneHns
COLMONOMMYECKNX NCCNESOBAHNNA.

3akno4eHve

Kak nokasanu peaynbraTtbl COLMONOrMYECKNX NCCNEeA0Ba-
HWIA, B BbIOP@HHbIX PEMMOHAX 3aMHTEPECOBaHHOCTb Hacene-
HUS B OESATEeNIbHOCTU OTAESIbHbIX KITIOYEBbLIX 1 3Ha4YMMbIX OO
CYLLLECTBEHHO pasnnyHa.

BonblwmHcTBO  HaceneHus  CadkT-lMeTepbypra un
JleHnHrpaackoi obnactu He 3HaeT 06 OO, 3aHUMaAIOLLMXCS
Bonpocamn PB 1 CMeXHbIMM 3Konornyecknmmn npobnema-
Mu. HaceneHne MypmaHckoi o6nactu nydie, 4em B CaHKT-
Metepbypre n JleHnHrpaackor o6nacTn, OCBEOOMIEHO O
nearensHocT OO B o6nacTu PB, 4TO MOXET CBUAETENLCTBO-
BaTb 0 6onee acdekTMBHON MHDOPMaULMOHHO paboTe. Bo
BCEX McCcrneayemblx pervoHax Hambonee masectHbiMu OO
agnsoTcsa «[puHnuc» n BeceMmpHbin GoHA, AMKOM Npupoabl
(WWF), koTopble Hanbonee akTvBHbI B UHDOPMaLUNOHHOM
none.

Kak nokasan aHanua pe3ynbTaToB COLMONOrMYECKOro nc-
cnepnoBaHusi, 06LL,ECTBEHHOE MHEHVE MO3UTUBHO HACTPOEHO
Nno OTHOLWEHMIO K 3Ha4YMMbiM OO, T.e. HaceneHue CKNOHHO
[LOBEPSTb OPraHn3aumsm, KOTopble OHO 3HaeT. HanbonbLunii
penTuHr posepust B CaHkT-lMNeTepbypre n JIeHNHrpaackom
06nacTi 0OTMeYeH y ABYX opraHunaaumii — «fpuHnuc» (51%) n
WWF (15%). B MypmaHckoin o6nact OO nonb3ayotcs 60b-
WM OOBEpPUEM HaceneHus, 4em B CaHkT-lNeTepbypre u
JNleHuHrpaackoii obnactn. B MypmaHckoit 06nact nonbay-
l0TCa foBepuemM 1 pervoHansHele OO0.

Hanbonee akTMBHO HaceneHune ydyacteyeT B npoektax 00
no sonpocam PB B MypmaHckoin o6nactu. Okono 9% ot umc-
Jla PECNOHAEHTOB BXOOAT B COCTaB 3Ha4nmbix OO, n nonosu-
Ha 13 HWX Xe MPUHUMAET y4acTue B UX MeEpPONpusaTusx. 9to
CBMAETENbCTBYET O PaCnpPOCTPAHEHHOCTU HOMWHABHOIO
yneHcTBa B OO akonornyeckoro npoduns, He npegnonarato-
LLIEro BKJIOYEHUS B aKTUBHYIO OOLLIECTBEHHYIO AEATENIbHOCTD.
Ha ocHoBaHuu TOro, 4To MO onpocam Nuilb 27% OMPOLLEH-
HbIx B CaHkT-MeTepbypre u 40% B JleHnHrpaackoi obnactu
3HaloT NMbo cnblwanu o padote OO n nuwb 8% pecnoHAEeH-
TOB JIeHVMHrpaacko 06nacTn COCTOST B HUX, BPSIA JIN MOXHO
cuntatb 3T OO B TEKyLLMI I MOMEHT BPEMEHM BaXHbIM yHacT-
HMKOM KOMMYHUKAUMOHHOIO npouecca no sornpocam PB.
[na MypmaHckoli 06nacTu xapakTepeH 40CTaTOYHO BbICOKUI
YPOBEHb MHOOPMMPOBAHHOCTU HACENEHUS O OEATENbHOCTU
knoyesblx 00. 75% pecnoHaoeHToB permoHa MypmaHckon
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Hay‘lele cCTaTbun

0651acTn 3HaeT 0 NPOBELAEHUN MPOEKTOB MHMOPMUPOBAHUS
HaceneHusi no Bonpocam PB Ha nx Tepputopun; 9% pecnox-
neHToB coctosT B OO0 1 5% M3 COCTOALLMX YyHaCTBYIOT B pas-
JIMYHBIX MeponpuaTmax, nposoanmeix O0.

Mo konnyecTBy NOAMMCYUKOB B COLMANbHBIX CETSAX Bbl-
pensaiotcsa age 00 — «MpuHnmuc» n BceMmnpHbiin doHa AnKon
npupoabl (WWF), nmetowme 6onee 400 000 nognmcymkoB
kaxpas. «BKoHTakte» saBnsetca Hambonee adPeKTUBHbLIM
€cnoco60M KOMMYHUKALMKN C HACENEHNEM, CYMMApPHOE KOJn-
4eCTBO NOAMMCHYNKOB Ha rpynnbl kKnoyeBbix OO0 «BKoHTakTe»
cocTasnsieT 6onee 500 000 yenosex.

OO0 vMmeloT A0CTaTOYHbIN NOoTeHUMan BANSHUSA Ha agek-
BaTHOE BOCMpUSTUE HaceneHnem BonpocoB PB B pervoHe,
0[HaKO B HACTOsLLEe BPeMS [AaHHbIA NOTEHLMan He peanun-
3yeTcs B NMoJIHOM Mepe. HecmoTps Ha 310, akTMBHOCTL OO
[omkHa ObITb 0OBLEKTOM UCCNEL0BAHUS MPU MIAaHUPOBAHNN
paboTbl N0 GOPMMPOBAHUIO aAEKBATHOrO BOCNPUATUS paau-
auMOHHOro ¢akTopa HaceneHmem. MNpu nnaHMpoBaHMM Bax-
HO onpepenatb kntoveBble OO 1 BbISBAATL 3Ha4YMMble OO,
Nnonb3yloLMecs AOBEpPMEM Y HaceneHus. MNpu opraHnsaumm
NpakTU4ecKor MHPOPMALMOHHOM PaboTbl C HACENEHNEM He-
06X0QMMO Y4UTBLIBATb HEraTUBHOE OTHOLUEHWE OTAESbHbIX
OO k npoekTtam aToMHOM OoTpacnu. Baaumopencrteue cne-
LUMaNMCTOB BCEX OpraHu3auunii, BEOAOMCTB U Yy4pexOeHWi,
BOBJIEYEHHbIX B paboTy no obecnevyeHnto PB HaceneHus ¢
0O, cnocobHO yNyyLNTb KA4eCTBO KOMMYHMKALMK puUcKa,
cnocobcTBoBaTh GOPMUPOBAHUIO aAEKBATHOrO BOCMPUATUS
pagvaumMoHHOro GakTopa HaCceNeHNEM U COXPAHUTD Ero.

Cratbsi NoAroTos/ieHa B X04€ B XOA€ BbIMOJIHEHUS paboT
rno rocyaapcTBeHHoMy koHTpakty N° H.4/].241.20.17.1026
ot 20 mapta 2017 r. no Teme «Pa3paboTka n Hay4Hoe 060-
CHOBAaHVE MpPakTUYEeCKUX MEPOMNPUSTUL M0 OCBELLEHUIO
B CeBepo-3anaaHom ¢enepanbHOM okpyre Poccurickoi
Penepaumy [4esiTeNILHOCTA 10 MOBLILLIEHWIO PaANaLIMOHHOM
6e3onacHocT B pamkax ¢enepasabHol LeneBol nporpam-
Mbl «ObecrneyeHne sAepHON 1 paanaunoHHoOM 6e30onacHo-
ctn Ha 2016-2020 roabi v Ha nepuosa Ao 2030 rona» B obe-
crniedeHne Mmeponpusitus «Pa3paboTka MeToamn4ecknx OCHOB
v opraHu3aumsi UHpopMaLnoHHOM paboTkl C HACE/IeHNEM 10
BOMpocam paavaloHHOV 6e30MacHOCTY B parioHax peasiu-
3aunmn meponpusaTyuii [porpamMmmel»» B pamkax ¢penepasibHom
ueneBovi nporpammsl «ObecredeHve aepHoi u paanaum-
OHHOW 6e3onacHocTn Ha 2016-2020 roakl n Ha nepuosa Ao
2030 roga» ¢ lockopriopaumeri «Pocatom»».
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Problems of risk communication: non-governmental organizations and their role
in the development of the public opinion on issues of population’s radiation protection

Artem M. Biblin, Nadezhda M. Vishnyakova, Kseniya V. Varfolomeeva, Svetlana A. Zelentsova, Evgeniy V. Khramtsov,
Ruslan R. Akhmatdinov

Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance
on Consumer Rights Protection and Human Well-Being, Saint-Petersburg, Russia

Events connected with the development and improvement of the nuclear industry are usually ambigu-
ously perceived by the public. Mass-media and Internet play a leading role in the development of the public
opinion on the most relevant public life issues, ecology and radiation safety in particular. Non-governmental
organizations can impact the adequate perception of the issues of the radiation safety in the region by the
public. Materials and methods: this study is focused on the primary evaluation of the data on the results of the
sociological survey of three regions of the North-West of the Russian Federation: St-Petersburg, Leningrad
and Murmansk regions; and the assessment of the websites of the non-governmental organizations, activi-
ties of the non-governmental organizations in the Internet and social networks. Results: the study indicated
that non-governmental organizations actively use Internet and social networks in their practice. All the rel-
evant non-governmental organizations have websites and social network accounts. Based on the number of
the subscribers in social networks, it was possible to mark two non-governmental organizations: Greenpeace
and World Wildlife Fund (WWEF) with more than 400000 subscribers each. VKontakte social network was
assessed as the most effective mean of communicating with the public; a total number of subscribers on the
groups of major non-governmental organizations exceeds 500000 persons. These two organizations are the
most popular and trusted by the public. Greenpeace is known to 26% of respondents; WWF — to 11%. The
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population of the Murmansk region is more informed about the actions of the non-governmental organiza-
tions. 48% of the respondents in the Murmansk region named at least one non-governmental organization
answering the question “What non-governmental organizations active in the field of radiation protection do
you know ?” with the corresponding 18% and 29% in St- Petersburg and Leningrad region respectively. Non-
governmental organizations have a sufficient potential of influence on the adequate perception of the issues of
the radiation protection by the public in the region; however, that potential is not fully implemented. Despite
that, activities of the non-governmental organizations should be considered while developing the adequate
perception of the radiation factors by the public.

Keywords: non-governmental organizations, radiation safety, sociological survey, public opinion, risk-
communication, public, internet.
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PernoHanbHble 0co6eHHOCTU MCNONb30BaHUA noa3eMHbIX BO4
KaK noteHunasibHOro UICToO4YHMKa cbopmmposal-mn pagnayuoOHHOro

thakTopa

9.11. JIucayenko, H.A. Koponesa

Cankr-IletepOypr, Poccus

Tlodzemmvbie 60061 s61710MC OOHUM U3 UCMOYHUKO8 8000CHAOINCEHUS U BANCHETUUM NOAE3HBIM UCKO-
naemoim. Oboeaujerue npupoOHbIX NOO3EMHBIX 600 U30MONAMU PAOUS — 2e0XUMUHECKAs 3AKOHOMEPHOCHb,
a UX UCNOAb308AHUE CHUMACMCS NPUSHAHHBIM UCHOYHUKOM OONOAHUMENbHO20 00AYHeHUs HACeACHUS U
oKkpyxcaroujeii cpeool. I[Ipoenosnoie pecypcol nodzemuoix 600 Ha meppumopuu Poccuiickoii @edepayuu co-
cmasasiom 869 055 moic.m’/cym. Ha 01.01.2015 . pazsedarno 15 054 mecmopoxcoenus (yuacmka) noo-
3eMHbIX 600, U3 Komopbuix 10 556 nHaxodsmcs 6 sxcnayamavuu. Ilo ghedepanvhvim oxpyeam obsembl 000bIUU
U u3BAeHeHUs: NOO3EMHBIX 800 PA3AUMAKMCA 80 MH020 pa3s. Jlons NOO3eMHbIX 800 6 X03SICMEEHHO-NUNbE -
6om godocHabxucenuu 6 35 cybsexmax Poccuiickoii Pedepayuu cocmasnsem om 70 do 100%, 6onee uem 6
30 obnacmsx ona npesviwaem 90%. Lleauxom 3a cuem nod3emHbix 600 ocyuecmensiem 6000CHAOICEHUe
yenwlil pso KpynHolx 2opodos. [lodzemubie 600bl 6 3asucumocmu om obaacmu npumeHeHus noopaszoens-
HOMCcs Ha numbvegble, MexHuuecKue, menjioIHepeemuiecKue, npomuluiierHsle u aeuebnvie. Popmuposatue
MHO20UUCACHHBIX YHACMKO8 C NOBbIULEHHBIM COOEPICAHUEM NPUPOOHBIX PAOUOHYKAUO08 0151 8CeX 8U008 NOO-
3eMHbIX 800 8 00ABUIOI cmeneHU onpedeasemcs 006eMoM Ux Ucnoab308anus. Opeanu308aHHOMY UCHOAb30-
B8AHUI0 NOO3EMHbIX 800 npeduiecmeyem cneyuanbHas 6000n0020Mo8Ka, ede 803MOICHO popmuposarue 003
obayueHuss pabomarouux eviute 0onycmumbix yposHeil, ycmanosaennvix ¢ HPK-99/2009, u o6pazoseanue
Maccyl 0MX0008 ¢ NOBLIUEHHBIM COOePICAHUEM NPUPOOHBIX PAOUOHYKAUA08. Bo mHo2uX pecuonax cmpaHsi
cyujecmeyem nepcneKmuea NOCMosSHHO20 y8eaueHus 006eMo68 UCNO0Ab308AHUS 8CeX BUA0B NOO3EMHbIX 800
U CO30aHUs1 HOBbIX NPEONPUSMUIL, YMO nompedyem KOHMPOs U pAOUAUUOHHO-2uueHu1eckol oyerku. Oco-
0020 6HUMAHUS Mpebyem UCNOAb308aHUE NONYMHBIX 800 Hepme2a308biX MeCmopolcoeHull, 00aadaruiux
CAMbIM BbICOKUM COO0epPIUCAHUeM NPUPOOHbIX PAOUOHYKAUO08 cpedu NOO3eMHbIX 800, KAK NEPCneKmuH020

Cankr-IleTepOyprckuii HaydHO-UCCASA0BATEIbCKMI MHCTUTYT paaruallMOHHON TUTMEHBI UMEeHU Mpodeccopa
I1.B. Pam3aeBa, @enepanbHas ciiyx0a 1o Haa30py B CBETe 3allMThI IPAB ITOTPpeOUTEIIel 1 0J1aronoydus YejoBeKa,

UCMOYHUKA MUHEPAa/1bHO20 CbIPbA.

KmoueBble cioBa: npupoonvie paduonyKauobvl, noo3emHbie 800bl, PecUOHANbHbIE 0COOEHHOCMU, Nep-

CNEeKmuebl UCNnoaAb306AHUA, paauauuomtbtﬁ qbalcmop.

BeepgeHue

B HacTosLLee BpeMs UCNob30BaHNE NOA3EMHbIX BOA, SIB-
NIAIETCS NPU3HAHHBIM UCTOYHUKOM A0MOJIHUTENBHOr0 061y4e-
HMSt HACENEHNS 1 OKPYXAaIOLLLE cpepl 3a CHET COAEPXaHWS B
HUX NPUPOAHbIX PpaanoHyknmaos [1-3].

O6oralieHne noa3eMHbIX BOA, MPUPOAHBIMU  paamo-
HYKNMOAMU SIBASIETCS FEOXMMUYECKOM 3aKOHOMEPHOCTHIO.
BmecTe ¢ noasemHbiMM BoLamMu B Cdepy XO3ANCTBEHHOM
0eAaTenbHOCTY 1 OKPYXAIOLLYIO Cpefy NOCTynaeT NoToK nNpu-
POIHbIX PaANOHYKNNOOB (??Ra, ?*°Ra, **Ra, 2'°Pb, ?*°Rn), Be-
JIMYMHA KOTOPOro NPONOPLIMOHabHa 06bEMY MCMOJTb3YEMBbIX
BoA [4, 5].

B 3aBMcMMOCTM OT 06M1acT NPUMMEHEHUS MOA3EMHbIE
BOZbl NOAPA3AENAOTCS HA MUTLEBLIE, TEXHUYECKME, TEeMNso-
SHEpreTnyeckne, MPOMbILLIEHHBIE U leHeOHbIE.

O6wymM ansa BCEX BUAOB MCMOIb30BaHWS NOAIEMHbIX BOJ,
ABNSEeTCH HeM36eXHOoe HaKoMNEHNE PAAMOHYKINAOB Ha ae-
MeHTax GUNLTPYIOLLMX CUCTEM BOAOMNOArOTOBKM, MX OCaXAe-
HWE Ha BHYTPEHHUX MOBEPXHOCTAX 000pyA0BaHUS, MOCTyMe-
HMEe PaanoHYKINAOB B BO3ayX paboyelt 30HbI, OKPYXKaIOLLLYO
cpeny u GopMMpoOBaHME MPOU3BOACTBEHHBIX OTXOAOB, 3a-
4acTyl0 C MOBbILLEHHBIM COAEPXAHNEM MPUPOAHbBIX Paano-
HYKNMO0B (00 YPOBHEN aecaTkoB kbk/kr) [6]. PagnaunoHHas
3HA4YMMOCTb 3TUX MPOLLECCOB 3aBWCUT HE TOJIbKO OT COAEP-

JiucaueHko Anbeupa MNaenoeHa
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XaHus PaguoHYKNIMAOB B BOAE, AAUTENbHOCTM paboThl 1
TEXHOJIOMMYECKMX OCOBEHHOCTEN BCEN CUCTEMDI; B HONbLUEN
CTEMNeHn OHa OnpenensieTcsl BENNYMHOM MCMNONb30BAHHOMO
BOAHOro notoka. [laxe npu comoepXaHun paguoHyKInaoB,
[ONyCTUMOM AJ19 MUTbEBOWN BObI, UCMONb30BaHNE GONbLUNX
BOAHbIX MOTOKOB MOXET MPUBOANTL K GOPMUPOBAHMIO HEXE-
natenbHOro pagmaumoHHoro daktopa [3].

OCINOPE 99/2010 (n. 5.2.6.) npeanuceiBaloT NpoBeae-
HVe pagvaLMOHHOrO KOHTPOJS Ha AENCTBYIOLLMX Npeanpus-
TUSX, «400bIBAOLLMX U NepepadaTbiBaOLLMX MUHEPAIbHOE
1 OpPraHMyeckoe Cbipbe 1 NOA3EeMHbIE BOAbI, B pe3ynbraTe
[esaTeNlbHOCTM KOTOPbIX 00pas3yoTcs NPON3BOACTBEHHbIE
oTX0Abl C A o0 6onee 1500 Bk/kr». B MeToanyeckux yka-
3aHuax MY 2.6.1.2719-10 «PaamaumoHHbIi KOHTPOb U FUrn-
eHMYyeckas OLeHKa MCTOYHMKOB MUTLEBOIrO BOAOCHAGXEHUS
1 MUTLEBO BOAbI MO NokasaTensaM pagmaunoHHon 6esonac-
HOCTW. ONTUMM3aums 3aLWMUTHBIX MEPONMPUATUIA NCTOYHNKOB
NMUTEEBOr0 BOLOCHAOXEHNS C MOBLILLIEHHBIM COAEPXAHNEM
PaaVoHYKIMA0B» OTMEYaEeTCs BO3MOXHOCTb BbICOKOrO CO-
OepXaHnsa NPUPOoHbIX PaaNOHYKINAOB B MOA3EMHbIX BOAAX
(n. 4.3), He06XOAMMOCTb PAANALIMOHHOIO KOHTPOJIS B MECTax
pasmeLleHns GunbLTPOB-ounMcTUTENEN (M. 7.2) N BO3MOX-
HOCTb 06Pa30BaHNs OTXO0B C MOBLILEHHLIM COAEPXAHNEM
NPUPOAHbBIX PaANOHYKNIMAOB (M. 6.3).

MNoasemHble BOAbI SABASKOTCSA OOHUM W3 WUCTOYHUKOB
BOAOCHAOXEHNS N BaXHEWLMM MONE3HbIM MNCKOMaeMbIM.
MpecHble NoA3eMHble BOAbI, HAPAAY C MOBEPXHOCTHLIMU BO-
namMu, ABAsStOTCS OCHOBOW BOAHOro ¢doHpa Poccum n cnyxar
rnaBHbIM 06Pa30M AJi MUTbEBLIX Lienei. [MaBHbIM 4OCTOVH-
CTBOM MOA3EMHbIX BOZ, [N MUTLEBOr0 BOAOCHAOXeEHMS
SIBNSIETCH OTHOCUTENIbHO BbICOKAsi CTEMEHb UX 3alUMULLEH-
HOCTU B YCJIOBMSIX HapacTalollero yxyalleHus kadyecTsa
NMOBEPXHOCTHbIX BOA,. [MoA3eMHble BOAblI HEPEOKO SBNSIOTCS
€OMHCTBEHHBIM MCTOYHUKOM OOEeCcneyeHuss HaceneHus nu-
TbEBOW BOAOW, 3aLLMLLEHHBLIM OT 3arpa3HeHus [7].

O6uwee pacnpepeneHne Nog3eMHbIX BOA

PecypcHasi 6a3a NnpecHbIX NOA3EMHbIX BOA, AJ1 NMUTLEBO-
ro BOAOCHaOXeHMs U 0becrneyeHnss 06bEKTOB MPOMBbILLIIEH-
HOCTW XapakTepu3yeTcs MPOrHO3HbIMKM 3anacamm MecTo-
POXAEHNI NOA3EMHBIX BOA, UX A0ObIYEN U MUCMONb30BAHNEM
[8]. MporHosHbIe pecypchbl NOA3EMHBIX BOA Ha TEPPUTOPUN
Poccuiickon ®epepaupn, No [aHHbIM FOCYAAPCTBEHHO-
ro MOHUTOpWHra coctosiHusa Hegp (FMCH), coctaBnsioT
869 055 Tbic. M3/cyT. Ha 01.01.2015 . Ha TeppuTopun PO
passegaHo 15 054 mecTopoxaeHus (ydacTka) NOA3EeMHbIX
Bof, 13 koTopbix 10 556 HaxoasATcs B akcnnyaTaumm. 3anachl
NpeacTaBnsioT coOO0 pa3BefaHHy UM U3YHEHHYI YacTb
NMPOrHO3HbIX PECYPCOB NOA3EMHBIX BOA, Tepputopun. Mo co-
ctosHuio Ha 01.01.2016 r. o6wime yTBEpXAeHHble 3anachl
noa3emHbIx Bof, coctaBunm 82,1 mMnH M3/cyT, 13 KOTOPbIX
17% npuxogmTcst Ha MockoBckyto 06nacTb (9,5 MaH M3/cyT)
n KpacHopapckuii kpaii (4,4 mnH m3/cyT) [9].

PacnpepneneHne npoOrHo3HbIX PECYPCOB MOA3EMHbIX
BOJ, Mo Tepputopun PO HepaBHOMepHOe: 77,2% oT 06LLei
BEJINYVHbI MPOrHO3HbIX PECYPCOB MOA3EMHbIX BOA, COCpe-
notoyeHo B Ceepo-3anagHomMm, Ypansckom, Cubrpckom
n JanbHeBocTO4HOM denepanbHbix okpyrax [9]. O6bembl
[06bI4Y 1 M3BMIEYEHMS NOA3EMHbIX BOA, MO dpenepanbHbiM
oKpyram pasnuyatoTcs B Heckonbko paa [10] (puc. 1).

MoasemHble BOOb!I O4N15 XO3SMCTBEHHO-NUTLEBOIO BOLO-
CHaOXeHUs1 3KCMyaTUpPYTCS HepaBHOMepPHO. B 35 cyOb-

ektax P® gons noa3eMHblX BOA, B XO351ICTBEHHO-MUTHLEBOM
BofocHabxeHun coctasnsiet ot 70 go 100%; B 12 cybbek-
Tax OoNA MoA3eMHbIX BOM, B XO3ANCTBEHHO-MUTLEBOM BO-
nocHabxeHnn He npesblwaeT 10-20%. Hanbonbwimm 06b-
€MOM WCMOJIb30BaHNS MOA3EMHbIX BOA, XapaKTepusyloTcs
MockoBckas obnactb, KpacHopapckuii kpai, Pecnybnuka
BawkopTocTtaH, BopoHexckas 06nacTb.

JaneHe BOCTO“HEN

1307 7 4
CuBupckuin 54238 HexToarlErle 052,

¥paneckuit 3259 9 Cesepo-3anagHeli

18209

IO#HEIN 3685 5

MpuBontcrmil 50859

[Central Federal district 9082,0 ]
[Northwest Federal district 1820,9 ]
[South Federal district 3885,5 ]
[Volga Federal district 5085,9 ]
[Ural Federal district 3259,9 ]
[Siberia Federal district 5423,8 ]
[Far East Federal district 1307,7 ]

Puc. 1. PacnpeneneHve 06bemMoB A00bI4M 1 U3BNIEYEHNS
noasemHbix Bof B 2007 1. no ¢penepanbHbIM OKpyram, Tbic. M3/cyT
(2007 ) [10]

[Fig. 1. Distribution of the volume of extraction of groundwater in
2007 by Federal districts, thousand m3/day (2007) [10]]

Jons non3emMHbIx BoA, npesbillaeT 90% B XO3NCTBEHHO-MNN-
TbEBOM BOOCHabXeHMn B OpnoBckoi, CMoneHckoi, TBepckoi,
Tynbckon, Benropoackon, BopoHexckon, Kypckon, Juneuxon,
TamboBckoi, OpeHbyprckoit, Tomckoi 1 YUTUHCKON 0bnacTsix,
B KpacHopapckom kpae, B pecnybnvkax bypstus, Xakacus,
Apbires, VHrywetuns, KabapamHo-bankapus, CesepHaa OceTust
— Ananus, Mapuii 9n, Mopaosus, B YCTb-OpabIHCKOM, AYMHCKOM
n Bypstckom aBToHOMHbIX Okpyrax. OT 70 oo 90% coctasnseT
[0ns noa3emMHbIX BoZ, B bpsiHckoin, Bnagmumupcekon, Kanycckon,
MockoBckoli, AMypckoi 1 KamyaTckor 06nacTsix, B pecrybnmkax
BauwikopTocTtaH 1 TeiBa, B Komu-INepmsaukom, Amano-HeHeukom
1 XaHTbl-MaHcuiickom aBTOHOMHOM OKpyrax, B EBpelickor aBTo-
HOMHol obnactu [11, 12].

MpakTnyeckn LennkoM 3a cHeT NOA3EMHbIX BOA, OCYLLECT-
BNsieTcsl BoAocHabxeHne ropomoB KpacHopap, BopoHex,
TamboB, bBenropoan, Jluneuk, [posHbid, Kypck, Cypryt.
CMeLlaHHble UCTOYHMKM BOOOCHAOXEHMS (MOBEPXHOCTHbIE
1 noa3eMHble BoAbl) ncnonbadytot bapHayn, PagaHb, Kanyra,
Vowkap-Ona n gp. Cuctema BOOOCHABXEHNS KPYMHbIX rO-
poOoOB 3a CYET NoA3EMHbIX BOA, Kak MpaBuio, BK/OYAET B
cebsa cucTeMy LEHTPannM3oBaHHOMO BOAOCHAOXEHMS!, a Tak-
Xe 60Mblloe KOMMYEeCTBO aBTOHOMHbIX BOA03ab0OpOoB, O0/5
KOTOPbIX MOXeT gocturatb 20-30% [13].

OpraH130BaHHOMY MCMOIb30BAHMIO MOA3EMHbIX BOA, Npes-
LIeCTBYeT BOOOMNOArOTOBKa, KOTOpas yaanseT u3 BoA4bl BPeA-
Hble NPYMECK 1 MPOBOAUT NpeaBapuTesibHY0 06paboTKy BOAbI
0Nt KOMMYHaJbHOM cdepbl 1 PasnyHbIX 0Tpacsein Npon3Boa-
ctea. Martepuansl MAFAT3, EC 1 umetoLLmMecs CBeaeHns no oT-
€4eCTBEHHbIM NPeanpPUATUSM CBUAENLCTBYIOT O BO3MOXHOCTU
dopmMupoBaHnst 03 06y4eHnst paboTalolyx Ha npeanpu-
ATNSX BOAOMOArOTOBKM, AOCTUraOLMX PErNamMeHTUPOBAHHbIX
YPOBHEW gna nepcoHana rpynnsl A [3, 14], B OCHOBHOM 3a CHET
pagoHa. CyLecTBEHHBIM MOXET OKal3aTbCs BHelLlHee 00ny-
YyeHve paboTaloLmx OT HAKOMUBLUMXCSt OCaKOB Ha 31eEMEH-
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Tax CUCTEMbl BOOOMOArOTOBKM C MOBbILLEHHBIM COAEpXa-
HMEM NMPUPOIHLIX PAAVOHYKNMAOB. Macca obpadytoLLmxcs
OTXOO0B MOXET OblTb BECbMa 3HAYUTESIbHOW MPU MOBbILLEH-
HOM cofepXaHun pagmoHyknnaoB. KoadduumeHT nepexona
2%6Ra B NPOM3BOACTBEHHbIE OTXOAbl MPU AAUTENBHOW paboTe
NPeAnpPUATUS BOAOMOATOTOBKM MOXET cocTaBnsTs ~ n-10% [3].
MprBenEeHHbIE JaHHbIE OTHOCATCS HE TOMBKO K NMUTLEBBLIM, HO 1
KO BCEM APYrM B1AaM UCMOSIb30BAHNS MOA3EMHbIX BOA,

Tepmanbuble noa3emMHbie BOAbl

TennoaHepreTuyeckme (TepMasnbHble) NOA3EMHbIE BOAbI
MOryT MCNoJib30BaTbCA AOJ1d BblpaﬁOTKI/I Tenna n anekTpo-
3Heprmn, B Kayectse rmapoMmMHEpPasibHOro Cbipba ONA U3-
Be4YeHUsd UEeHHbIX XUMNYECKNX 3JTEMEHTOB U X COG,D,VIHGHVIVI,
a TakKXe Kak MUHepalJibHble BOAbI 6asibHeoI0rM4ecKoro Ha-
npaenexHns. Macwitabbl 4OObIYM U UCMOMb30BaHMS reoTep-
ManbHo aHeprum B XXI B. OMKHbI 06ECNEYNTb €€ 3HAYMMYIO
pOJib B TOMJIMBHO-3HEpPreTnyeckoM 6anaHce Poccum [15].

Mo cocTtosiHuio Ha 01.01.2007 r. B rocyaapcTBeHHOM 6a-
naHce Obinn y4TeHbl 63 MECTOPOXAEHWS TepMabHbIX BOZ,
(puc. 2).

Konu4ecteo MecTopoxaeHuin
TepmanbHbIX Boa
3037

JkennyarauymoHHsle sanacs!

735
51 12
—

KOHbIN OKpyr [anbHeBOCTOuHbBIN OKpYT Bcero no Poccuun

IOHbIi okpyr [South Federal district]: Il - 51; ] - 230,3
JanbHeBocTouHbIN okpyr [Far East South Federal district]:
- 12; — 3KCnnyaTaumoHHble 3anachkl 73,5
[Operational supplies]
Bcero no Poccun [Total in Russia]:

B - «onuuecTso MEeCTOPOXAEHUIA TepMasibHbIX Bog, — 63
[The number of deposits of thermal waters]; - 303,7]
Puc. 2. KonnmyectBo MECTOPOXAEHNIA 1N SKCTTyaTaLMOHHBbIX
3anacoB TepMaJsibHbIX BoA, B hefepasibHbix okpyrax Poccum [8]
[Fig. 2. The number of deposits and operating reserves of thermal
waters in the Federal districts of Russia [8]]

MpsiMoe 1cnonb3oBaHNE reoTePManbHOM SHEPrun LWKn-
POKO pacnpocTpaHeHo Ha KypunbCkux ocTpoBax, KamuaTke,
CeepHom KaBkase, B 3anagHoi n BoctouHoit Cubupu, B paii-

OHe o3epa bavikan. Hanbonbwmmy pecypcamu reotepmanb-
HOW aHeprum obnagaet Pecnybnuka bypsTtus [16]. B HacTos-
Lee Bpems akcnnyatumpytotcs reo3C: Mayxetckas ¢ 1966 r.,
Owmera (0. KyHawwmp) ¢ 1992 r., BepxHee-MyTHOBCkas ¢
1999 r., Mengeneeckas ¢ 2001 1. (0. KyHawwup), MyTHOBCKas
¢ 2002 r., OkeaHckas (0. Utypyn) ¢ 2006 . [17].

3anacamu reoTepmanbHON 3Heprun obnagaet 3Hauu-
TenbHas YacTb cTpaHbl. OCHOBHbIE PECYPChl TEPMAaIbHbIX BOS,
CcTpaHbl pacnonoxeHbl Ha CeBepHom KaBkase u [anbHem
BocTtoke. Bosnbluve 3anacbl NOA3EMHOr0 Ternsia WUMEeKTCs
B 3anagHoii Cubrpun. BbisiBneHbl TepMasibHble pecypcehbl U
B IOXHbIX 006nacTax BocTouHoli Cubupn. B TpaanumoHHbIX
paioHax OCBOEHUs reoTepmMalbHbix pecypcoB (CeBepHbIl
KaBkas, Kamuatckuii kpali) OTMedeHbl 6aronpuaTHbIe
NpeanocbIkKN ANs AANbHENLWEro PasBUTUS reoTepMalibHO-
ro npoussoacTea. Hameuaetcs paspaboTka pervoHasbHbIX
NPOEKTOB YCKOPEHHOrO0 OCBOEHWSI reoTepMalbHbIX Pecyp-
coB. Cpeay Hux nepeooyepenHble NpoekTbl: KaBkasckue
TepMasibHble BOAbl; reoTepMasibHas aHepretuka [anbHero
BocToka; reotepmanbHble pecypcbl 3anagHon Cnbupu [18].
K 2015-2020 rr. BO3MOXHO A0BeAeHME [OObIYN TEPMaASIbHBIX
Bop, B cTpaHe go 130 mnH M3/rop, (Tabn. 1).

Haunbonbwmnmm NoTeHUManbHbIMN reoTepMasibHbI-
MU pecypcammn obnagatoT [JanbHEBOCTOYHbIM, BocTouHo-
Cunbupckuii, 3anagHo-Cubupcknii n CeBepHblii pPernoHbl
(tabn. 2).

Tabnvua 2

MoTeHumnanbHbie reoTepmarsibHbie pecypcChbl TepputTopun

Poccum [15]

[Table 2
Potential geothermal resources of the territory of Russia [15]]

[MoTeHuunanbHble reo-
TepMaJibHble Pecypchl,
TPJIH T YCNOBHOIO
Tonnamnea
[Potential geothermal
resources, trillion. tons
of equivalent fuel]

Pernonbl Poccun
[Regions of Russia]

CeBepHblit [Northern] 132
CeBepo-3anazHeoiii [Northwestern] 18
LleHTpanbHbili [Central] 35
LeHTpanbHo-YepHo3eMmHein [Central 19
Black Earth]
Bonro-Batckuin [Volgo-Vyatsky] 12
Tabauuya 1

MepcnekTuBbl ICNOJNIb30BaHUA FreoTepMarbHbIX pecypcoB B Poccuiickoii Pepepauum Ha 2015-2020 rr., mnH. m3/roa [18]

[Table 1

Prospects of use os the geotermal resources in the Russian Federacion in 2015-2020; min m3/year [18]]

TpaAnLUMOHHbIE PaNOHbI:
[Traditional districts]

HoBble paiioHbl
[New districts]

CeBepHblii KaBkas
[North Caucasus]

Kamyartckumin kpamn
[Kamchatka region]

3anagHasa Cnbupb
[Western Siberia]

BocTtouHas Crnbupb
[Eastern Siberia]

HanbHnia Boctok
[Far East]

51,9 40,0 20

7,8 9,5

Bcero no P® 129,2 mnH m3/rop,
[Total for Russia is 129.2 million m® / year]
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OkoH4aHune Tabanibi 2

[oTeHumanbHble reo-
TepMaJibHble Pecypchl,
TPJIH T YCJIOBHOIO
TonnmBea
[Potential geothermal
resources, trillion. tons
of equivalent fuel]

Pernonsl Poccun
[Regions of Russia]

Mososmxckuin [Povolzhsky] 59

CeBepo-Kaskasckuii [North-Caucasian] 45
Ypanbckuii [Urals] 64
3anagHo-Cunbupckuin [West-Siberian] 258
BocTouHo-Cubupckuin [East Siberian] 364
JanbHeBOCTOYHbIN [Far East] 696
Wtoro no Poccuu [Total for Russia] 1702

MnaHnpyeTcs  nMcnonb3oBaHve  MyObWHHOro  Tenna

3emnn B Kamuatckom u KpacHopapckom kpasix, Omckol
n KanuHuHrpagcko obnactax. Bo3aMoxHO co3paHve
NloKaNnbHbIX cuUcTemM TerylocHabxeHns B Bonoroackow,
MBaHoBckomn, Koctpomckon, Mockosckon, Huxeroponckom,
Hosropopckoi, Teepckoi n fApocnasckoli obnactax [15].

B kayecTBe NpMOPUTETHBIX reOTEPMAasIbHbIX MPOEKTOB
npenfiaraeTca: yBeNIMYEHME MOLUHOCTEN W MOAepHM3a-
uns umetowmxcs reodC Ha Kamuatke n Kypunbckux ocTpo-
Bax; COOPYXEHWE CUCTEM 3NEeKTPO- U TennocHabXeHus
B KpacHopapckom kpae (r. JlabuHck, noc. MocToBckoin u
Po3oBelit), B CTaBponofibckom kpae 1 KanmHuHrpaackoin 06-
nactu. MNporHo3npyeTcs BBEAEHNE HOBbIX FT€0TEPMASIbHBIX U
TennoreHepupyoLmMx MolwHocTeln B Pecnybnuke [darectaH
n YeueHckort Pecnybnuke [17, 19]. TNepcnekTUBHLIMU
cumTatotcs 3abaiikanbe u tor BoctouHoi Cwubupu. Ha
CeBepo-3anage Poccun BbioeneHo 4 TennoBbIX aHOMa-
nunn: bantuiickas, JleHuHrpaackas, Mockosckas, TMMaHo-
Mevopckas. B KanvHuHrpagckoii 1 MockoBckoi obnactax
nmetoTcs 6naronpuaTHbLIE PanoHbl ANs CTPOUTENbCTBA reo-
TepMasibHbIX UMPKYNSpHbIX cucTeMm. B TumaHo-lNedyopckon
NPOBUHLIMM UMEETCSA nepcnekTuBHas Yxrta-Mxemckas ten-
nosas aHomanus [5, 20].

TepmarnbHble BOAbI SBASIOTCS MUHEPASIbHBIM ChIPbEM 15
NOy4YeHNs LEHHbIX XUMMUYecknx anemeHToB: Cs, B, Sr, Ta,
Mg, Ca, W; n3 Hux moxHo naenekatsb |, Br, Bu gp. [21, 22].

Mpn NCNoNbL30BaHUN TENIOSHEPTrETUYECKMX NMOA3EMHbBIX
BOJ, OCHOBHYIO PaauvaLMOHHYy0 npobiemMy cospatoT ocaf-
kn Ha obopynoBaHuu. Mpon3BOACTBEHHbIE OTX0Ab!, 0bpa-
3YIOLLMECS MPU UCMNOSb30BAHUN re0TEPMaSIbHBIX BOJ, Kak
NnpaBuio, XapakTepu3yloTCS MOBbILUEHHBIM COAEPXAHNEM
NPUPOAHbLIX PaANoHYKNnAoB. CylLleCTBEHHbIM MOXET OkKa-
3aTbCs PafOHOBbLIAENEHNE U3 OTBANOB U 060pyAOBaHUs [2].
Kpome TOro, npovicxogut HakonneHue ?*Ra B cynbdaTHbIX
OTNIOXEHUSIX TEPMasibHbIX MCTOYHUKOB. lpu pacTywiem wmc-
Nnosib30BaHMM TepManbHbIX BOA, HeobxoayMa [0CTOBEpHas
MHbOopMaums ana npeaynpexaeHns o6 onacHocTu mx 6ec-
KOHTPOJIbHOrO MCMnonb3oBaHus [23].

leoTepmasibHbIe YCTAHOBKM MOFYT 3KCMyaTUpPOBaThLCS
ropasfo [Aofblie, 4emM HedTsaHble Y ra30Bble MECTOPOXAE-
Hus [24], noaToMy npobnembl obecrneveHns paauauoHHON
6e30MacHOCTY HaceneHNs 30eCb CO BPEMEHEM MOTYT CTaTb
ocTpee.

npOMbILIJHEHHbIe noa3emvMHblie BOAbl

K npombiLLneHHbIM OTHOCST NOA3EMHbIE BOAbLI U PacCco-
Jibl, CNOCOOHbIE 06ecneynTb peHTabenbHylo Ao0ObIYY U3 HUX
penknx MeTaisIoB U PACCesiHHbIX 91eMEHTOB. B kadecTte
MPOMBILLEHHBIX MOFYT CAYXWUTb TepManbHble [22] 1 nnacto-
Bble BOAbl HepTEra3oBbIX MECTOPOXAEHMWI [24].

Moka3aHa NepcrnekTMBHOCTb KOMMIEKCHON NepepaboTKu Bbl-
COKOTEMMEPATYPHbIX reoTepMalbHbIX PACCONOB TapyMOBCKOro
reoTepMasibHOro mectopoxaeHus (CeBepHbIi KaBkas), KoTopoe
NMO3BOJIUT MNOJIHOCTbLIO 06ecne4nTb NOTPEObHOCTN Poccum B Kap-
6oHate nuTys 1 noBapeHHo conn [25]. MNMpepnaraeTtcs n3sneve-
HVie MUHEPAIOB 13 reoTePMasIbHbIX PACTBOPOB Ha reoTepmalib-
HbIX MECTopoXaeHmsx Kamyatku [22].

Ha ocHOBe MPOMbILLIEHHO OCBOEHHBIX TEXHONOMMIA UMe-
eTCsl peanbHas BO3MOXHOCTb MPOM3BOACTBA M3 MIACTOBbIX
Boa l, Br, Li, Cs, B, Sr, Ta, coneii Na, Ca, Mg v ap. B Heobxoam-
MbIX MacluTabax [24]. B M1uHepann3oBaHHbIX NOA3EMHbIX BO-
Jax n pacconax Ha Tepputopun Poccun n CHI copepxatcs
TakXke OrpOMHble 3anachl PEAKOMETaNIbHOMO CblPbsl — CBbILLE
55% 06wmx 3anacos Li, 40% Rb 1 35% Cs [21].

MnacToBble BOAbI, 40OLIBAEMbIE MOMYTHO C HEDThIO 1 ra30M
Ha TeppuTopumn Poccum, 1 BOAbI, NOKaNM30BaHHbIE B MPeaenax
BblpaboTaHHbIX HedTeraszoBbIX MECTOPOXAEHMIN U pa3Benouy-
HbIX M0LWaaen Ha HedTb 1 ras, B HACTOSILLIEE BPEMS SBSIOTCS
OTHOCUTENBHO XOPOLLO M3YYEHHbIMM MOA3EMHbIMU BOogaMu. B
P® exerofHblii 06beM [0OLIBAEMbIX MOMYTHO C HEPTHIO Mna-
CTOBbIX BOf, cocTaBnseT okono 800 mnH m3. 3akoHom PD «O
Heppax» NPesyCMOTPEHA KOMMJIEKCHas pa3paboTka BCEX BU-
0B MONE3HbIX UCKOMAEMBbIX, B TOM YACNE HEDTSHBIX 1 Fa30BbIX.
Bo3MOXHOCTb opraHn3aummn npomssoactea |, Br, Li n gpyrmx
KOMMOHEHTOB M3 MOMYTHbIX MOA3EMHbIX BOA, HEDTSHbLIX U ra-
30BbIX MECTOPOXAEHUI B NOCNeAHME rofbl pacCMaTprBaeTCs
MHOTVMIMU UCCNENOBATENAMM, @ TAIKKE HEPTAHBIMU U FrA30BLIMU
KOMMaHusiMy. JTO HanpaeBieHne AesTeNbHOCTM Obino npea-
cTaeneHo Ha lll MexayHapoaHOM Hay4HO-NPaKTUHECKOn KOHbe-
peHuun «BoccTaHoBNEHWE 1 pa3BUTHE HOL0OPOMHON OTpacIu
XMMWYECKON MpoMbIlieHHOCTM Poccuiickon depepaupmn».
Pa3paboTaHbl KpUTEPUM OTHECEHMSI MECTOPOXIEHNIA YrNeBo-
[0poAoB K 06bekTaM COBMECTHOrO OCBOEHUS! YITIEBOA0POAHO-
ro U rMAPOMUHEPASIBHOMO Chipbs [26].

MepcnekTnBa MCNOAL30BAHNUS TMAPOMUHEPASIBHOIO Chbl-
pbsi KAcaeTcs MHOIMX PervMoHoB. PeanbHas pecypcHas 6asa
NMPOMBILLMEHHBIX MOA3EMHbIX BOA, POCCUMM HA OaHHbLIA MO-
MEHT NpeacTaBiieHa NATbio MECTOPOXAEHNSIMUN: MECTOPOX-
OeHus NodHbIX BoA, — B KpacHOA4ApCKOM Kpae 1 TIOMEHCKOoM
obnactu, nopo-6poMHbIX — B [lepMckom kpae ¢ 06LLMM KO-
nnyectBoM 3anacos 327,1 Teic. M3/cyT; AcTpaxaHckoe ¢ 3a-
nacamu moaHbix Bog, 31,8 Thic. M3/cyT n CeBepodBUHCKOE
B ApxaHrenbckoi 06nacT C 3anacamMyv MNOOHbIX BOQ,
15,4 Toic. M3/cyT. [27].

PalioHamn BO3MOXHOrO paclUMpPeEHNs WAn OpraHusa-
LMW HOBbIX NpeanpuatTuii B Poccumn ABNAIOTCH: MO noay —
KpacHopapckuii kpait 1 TiomeHckas 06nactb, No 6pomMy —
Mepmckunini n MipkyTckuid kpai, no npon3BoacTBy GOJbLIONO
KOMMiekca peaknx 3N1eMeHTOB 1 Coelt N3 NoA3EMHbIX BOS, —
BocTouHo-lMpenkaBkadckuii 6acceitH 1 ap. B Tobonbckom
parioHe TOMeHCKOM o6nacTh COCpenoToYeHa MOYTU Mo-
JIOBMHA BCEX 3anacoB Moga CTpaHbl. B cneayoowem rogy
3[leCb MAHUPYIOT HavyaTb 0OYCTPOMNCTBO MECTOPOXAEHUS.
Ha 2018 rop, yxxe Hame4yeHo CTPOUTENIbCTBO NEPBO oHepeam
3aBopa [28].
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3anacbl r’MAPOMUHEPANBHONO ANTUNCOAEPXKALLErO Chbl-
pbsi B BAE MYOMHHBLIX NAacTOBLIX PACCOIOB M MUHEpPanu-
30BaHHbIX BOA cocpenoTodeHsl B Ceepo-KaBkasckom u
Cunbupckom pervoHax [29]. MnaHnpyeTcs co3paHue 1hoao-
6GPOMHOro NPOuN3BOACTBa Ha TeppuTopun CTaBpOnNoaLCKOro
kpas [30]. Hanbonee 6naronpusaTHbLIMU 4511 KOMIMAEKCHO-
ro OCBOEHUS YrneBoAopPOOHOro U rMAPOMUHEepasibHOro
Cblpbsi B HACTOSILLIEE BpeMs SBASIOTCA or MpkyTckoii 06-
nactm u oro-3anan Pecnybnukn Caxa (AkyTtus), roe oT-
KPbITbl 1 FOTOBATCS K pa3paboTke MeCTOPOXAEHUS ra3a
n HedTn [27]. 3T0 oTHOCKTCA U K TMaHo-lNevopckoin Hed-
TerasoHocHoWn nposuHuun B Pecnybnuke Komu, koTopas
BK/toYaeT B ceba HedTaHble M ra3oBble MEeCTOPOXAEHUS
[31]. Mpemnaraetcs MCNoONL30BaHME MOMYTHbLIX MIACTOBbLIX
BoA, OpeHOyprckoro HeTerasoBoro KOMreKca B Kayectse
rMAPOMUHEPANLHOMO Chipbs [32].

[TonyTHble BOAbl HEPTAHBIX MECTOPOXAEHNN paccMaTpu-
BalOTCH Kak NepCnekTUBHbINA MCTOYHUK MUHEPABHOMO ChipbS
Ha TeppuTtopum CapatoBckoit obnactn [33]. CyuiectsyeT
nepcrnekTyBa OCBOEHUS MMAPOMUHEPANIbHOTO Cbipbs JIeHo-
TyHrycckou HedTerazaoHOCHOM npoBuHUMK [34].

MonsemHble BOAbl HEPTErasoHOCHbIX 6acCeliHoB B Ha-
CTOSsILLLIEe BPEMS SIBASIOTCS OTXOA4aMu NMPOU3BOACTBA U, Kak
npaBsuio, OT/IMYAKOTCSH BbLICOKMM COAEPXAHWMEM MPUPOL-
HbIX PaAMOHYKIMAO0B. B coneHbix BoAax 1 pacconax Hedpre-
ra3oHOCHbIX 6acCerHOB KOHLIEHTpauus pagus gocTturaet
n-10% — n-10-'° r/n npu ero cpeaHel KOHLEHTPALUN B BOJAX
MwupoBoro okeaHa — 1-10-® r/n [35].

B TexHonorusx mseneyeHus ioga M3 MOA3EMHbIX BOL,
Hen3bexHo 06pasdyloTcs ocankn Ha 060pya0BaHUM C NOBbI-
LUEeHHbIM coaepXaHnem paaus; KoaP@PUUUEHT HaKOMIeHNs
pagusa B ocagkax Ha 060pyaoBaHMM OTHOCUTENIbHO ero co-
nepxanua B Boge coctasnget ~ (1+1,3)104[36].

C 60bLLO BEPOATHOCTBIO MOXHO OXWAATb NOBbILLEH-
HOEe cofepXaHure paams B 0TXo4ax 1 Npu Apyrux TEXHOSO-
rMsx MCMonb30BaHUS NOA3EMHbIX BOJ, HEDTEra3oHOCHbIX
6acceiHoB U pOPMUPOBAHNS paauaLMOHHOro dakTopa,
TpebyioLero BMeLLaTeNbCTRa.

MMHepaﬂbele noa3emMHblie BOAbl

Ha 01.01.2008 r. B rocynapcTBeHHOM GanaHce y4TeHbl
BOAHblE 3anacbl 845 MeCTOPOXAEHUA MUHEpPaNbHbIX NOA-
3eMHbIX Bof ¢ 06beMom 343,4 Teic. M3/cyT. 3anachl 1 pecyp-
Cbl MUHEpasbHbIX BOL HEPABHOMEPHO pacnpeenieHbl no Tep-
putopumn Poccumn — 75% mx cocpenotoyeHo B LieHTpansHoM
paioHe eBponeiickoit YacTn PP n Ha CeBepHom Kaekase [8].

Mo xummyeckomy coctaBy 1 GU3NHECKM CBOMCTBAM Bblae-
NS0T HECKOJBbKO 061acTelt 1 paioHOB MPUPOAHbIX MUHEPASTBbHBIX
BO: 06nacTu yrnekmcibix Bog, — 3akapnatee, Kaekas, Mamup,
IOXHbIM  TaHb-LUaHb, CasgHbl, 3abaiikanbe, CuXOT3-ANWHb;
Q30THblE TepMasibHble UCTOYHUKWN HaxomsTes Ha TaHb-LLaHe 1
AnTae; CepoBOAOPOAHblE, a30THOMETAHOBbIE — Ha KaBkase;
pagoHoBble U xeneauctole — B Kapenun, Ha Konbckom nosny-
ocTpose, Ha Ypane B CBepanoBckol 1 YenssbrHckoin obnacTsx,
B BawukopTocTaHe, B [aturopcke, B Antanckom kpae v ap. [38].

B npepenax Tonbko ogHOro denepanbHoro KypopTHO-
ro permoHa Kaekasckmx MuHepanbHblx Bog, HacumTbiBaeTcs
60nee 80 MCTOYHMKOB N CKBAXUH C MUHEPASIbHBIMU BOAAMM
24 pa3nnyHbIX TUMOB, C 0BLMMIM SKCMyaTaLMOHHBIMKY 3ana-
camu 29,7 Tbic. M3/cyT [39].

Poccus pacnonaraeT orpoMHbIMY BO3MOXHOCTSIMI PacLLn-
PEHWsI 3anacoB W UCMOL30BaHUS MUHEPASIbHBIX MOA3EMHbIX

BOA, Ha Tepputopumn Cnbmpckoro perioHa B HoBocnburpcko,
MpkyTckoi n YutuHekoi obnactsix, B Bypsitum n ap. [40].

MoTOKM NCMONBb30BaHNA MUHEPAbHBIX BOA, HA Pa3HbIX Me-
CTOPOXAEHMSAX CUIIBHO PasnNYaloTCsl U MOMyT OOCTUraTb He-
CKOJNbKUX ThIC. M%/CYT, YTO COCTaBASIET MHOTME MUSIIIMOHBI M3/
rog,. OpneHTUPOM MOTYT CYXUTb faHHble 1999 . (Tabn. 3) [5].
Tabnmya 3

MoToku MUHepasibHbIX BOA HA Pa3HbIX MECTOPOXAOEHUAX
[Table 3

Flows of mineral waters in different deposits

MoTok, M%/cyTkn
[Flow, m® / day]

Anpec mecTopoxaeHus (kypopTa)
[Field (resort) address]

Kncnosopck [Kislovodsk] 2000
EcceHTyku [Yessentuki] 800
Coun (MauecrTa) [Sochi (Matsesta)] 7206
Kniouesckoe (TatapcTtaH) 777
[Klyuchevskoye (Tatarstan)]
Cepruesckoe (Camapckas 0611.) 6559
[Sergievskoe (Samara region)]
Crapas Pycca [Staraya Russa] 21600
KpauHckoe (Tynbckas 0671.) 960
Krainskoye (Tula region)
Jlunoeckoe (CBepanoBckas 06:1.) 432
[Lipovskoe (Sverdlovsk region)]
YBenbamHckoe (YensabuHckas obn.) 432

[Uveldinskoe (Chelyabinsk region)]

Ina nobblun MUHEpanbHbIX BOA, UCMOJNb3YIOT OypoBble
CKBaXWHbI, PEXE — KONOALLbI; €CTb MCTOYHUKM MUHEPANbHbIX
BOZ, KOTOpblE CaMu W3NMBAIOTCS HA MOBEPXHOCTb B BUAE
POOHMKOB 1 Kitoyen [39].

Mpu NCNONL30BAHUN MUHEPASIbHBIX BOA, MOBLILLEHHOE CO-
OepXaHve paguoHyKInaoB BCTPEYAETCS B OTIOKEHUAX MU-
HepasbHbIX UCTOYHMKOB [41]. MMponcxoonT OTNOXEHME N30-
TOMNOB paaus Ha 060pyaoBaHMM, BOSMOXHO (GOpPMMpOBaHNE
OTXO[OB C MOBbLILIEHHLIM COOEPXAHWEM PaAVMOHYKIIMAOB;
TeM 6onee 4TO 06bEMbI BOAHbLIX MOTOKOB MECTOPOXAEHUIA
MVHEpabHbIX BO, BECbMa BEVKM.

3akno4eHue

leorpadus CyLECTBYIOLWIMX W MNOTEHUMaNbHbIX 00bek-
TOB MCMOMb30BaHNS MOA3EMHbIX BOJ, OXBAaTbIBAET HOJbLUYIO
TeppUTOPUIO.

M3 npoBeeHHOro aHannaa cnegyet, 4TO BO MHOMMX PErmo-
Hax CTpaHbl UCMOJb3YIOTCS 60sbLUME 0ObEMbI MOA3EMHbIX BOA.
Mpy 3TOM CyLLECTBYET BEPOSTHOCTb AOMONHUTENBHOMO 061y-
YyeHust paboTaroLLMX Ha NPEANnPUSTUSX, NCMONL3YIOLMX /Unn
nepepabaTbiBalOLLNX NOA3EMHbIE BOAbI, KOTOPOE MOXET OKa-
3aTbCs BbILLE JOMYCTUMbIX YPOBHEW 06/y4eHUsi paboTHMKOB,
ycTaHoBeHHbIx B HPB-99/2009. Kpome Toro, HensbexHo pop-
MUPOBaHMe B0JbLLMX MACC OTXOA0B, 3a4aCTYI0 C MOBbILLEHHbIM
COLePXaHNEM PaaMOHYKIIMAO0B, KOTOPbIE MOMYyT GECKOHTPOSb-
HO MOCTyMNaTb B XO3AMCTBEHHLIA 060POT, MCMONbL30BATLCS B
CTPOUTENLCTBE, PACCENBATLCS B OKPYXAIOLLEN cpeae.

MepcnekTnBa yBenunyeHusi OOBLEMOB WCMOJIb30BaHMS
NOA3EMHbIX BOZ, CO3[aHNe HOBbIX MPEANPUATUIA BO MHOMMX
pernoHax cTpaHbl NPUBEAET K YBEINYEHMIO YNCIIEHHOCTHU Ha-
CeneHusl, 0Ka3aBLLErocs noj paanaLroHHbIM BO3AENCTBMEM
B CBSAI3U C MOCTYMIEHNEM NPUPOLHbBIX PAAVOHYKIMAO0B B cdhe-
py NPON3BOACTBA M OKPYXAIOLLYIO cpeay.

PagmauvionHada rurvieHa  Tom 11 Ne 1, 2018

117



Reviwes

Ha cerogHsWHMA geHb paanaumoHHbIA KOHTPOb U TUrn-
€HMYECKYI0 OLLEeHKY MUTLEBOW BOAbl MO Mokas3aTensM paau-
aLWOHHOM 6e30MacHOCTM PEernaMeHTUPYIOT HOPMaTUBHbLIE
nokymeHTbel HPB-99/2009 (n. 5.3.5), CanlunH 2.6.1.2800-10
(n. 4.3), MY 2.6.1.1981-05, MY 2.6.1.2719-10. B psige pabot
npoBeAeHa oLeHka [03 00/1y4eHnst HaceneHus 3a cHeT noTpe-
61eHNa NUTLEBOY BOAbI, B TOM YMCHE NOA3EMHbIX Bof, [42, 43].

BmecTe ¢ TeM, Ha cerogHs SBHO HeOCTAaTO4HO NHDOPMa-
LK O NOBEAEHUM MPUPOAHBIX PAAVNOHYKINA0B BO MHOTVX APY-
rmx cepax Ucrnonb3oBaHMa NOA3EMHbIX BOA: B reoTepMalb-
HOW 3HepreTuke, NPu NOay4YeHNN N3 NOA3EMHBIX BOL, LIEHHbIX
XUMUYECKUX 3N1EMEHTOB 1 COeaMHEHWIA, NPU NCNOoNb30BaHNN
60MbLUMX 0OLEMOB NMOA3EMHbIX BOf, Kak HEOOXOAUMOWN KOM-
MOHEHTbI MPOMBILLNIEHHBIX TEXHONOMNIA (MEeTaNNyprus, Lensmo-
JI03HO-OyMaxHOe NpPon3BOACTBO 1 Ap.). Ocoboro BHUMaHWS
3aCNyXnBaeT NepcrnekTea NPOMbILLIEHHOrO UCMOb30BaHMSA
NnJacToBbIX BOA, CO3OAIOWMX padvauMoHHble Npobsiembl Ha
npeanpuaTusSx HepTerazoBoro KoOMmnjekca 13-3a MoBbILLIEH-
HOro coaepXXaHus B HUX MPUPOAHbLIX PaANOHYKIIMAOB.

PaavaunoHHbIi KOHTPONIb B MEPEYMClIEHHbIX HanpaBne-
HUSIX MCMOJIb30BaHNS NMOA3EMHbIX BOA, OO HEOABHEro Bpe-
MEHW NPakTU4eCKM OTCYTCTBOBa. s ero OCyLECTBNEHNS
HeobxoayMa pa3paboTka METOAMYECKUX YKa3aHUn N MEeTO-
ONYECKNX pPekoMeHZauni, YYUTbIBAIOLLMX OCOOEHHOCTU MOo-
BEAEHMS MPUPOOHbLIX PaAMOHYKIMAOB MPU UCMOb30BaAHUN
TEXHUYECKUX, TEPMUYECKNX M MPOMBILLIEHHbIX MOA3EMHbIX
Boa. lpu co3gaHuyM HOBbIX NPEOnpPUSATUIA  ONTUMAaNbHLIM
NPeacTaBsSeTCs UCMONb30BAHME UMEIOLLMXCS AAHHBLIX YXe
Ha aTare NPoeKTMPOBaHMS NPEeANPUATNIA ANa NpeaoTBpaLle-
HUS yXyOLWeHWsl paanaumMoHHO 06CTaHOBKM Ha COOTBETCTBY-
loLyXx o6bekTax 1 BOIN3U HUX.
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Regional features of the use of groundwater as a potential source of the formation
of the radiation factor

Elvira P. Lisachenko, Nadezhda A. Koroleva

Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance
on Consumer Rights Protection and Human Well-Being, Saint-Petersburg, Russia

Underground water is one of the sources of water supply and the most important mineral resources. The
enrichment of natural groundwater with radium isotopes is a geochemical regularity, and their use a recog-
nized source of additional exposure to the population and the environment. Forecast resources of groundwater
in the territory of the Russian Federation are 869055 thousand m’/day. As of 01.01.2015, 15054 deposits
(sections) of groundwater have been explored, of which 10556 are in operation. In the federal districts, the
volume of extraction and extraction of groundwater varies widely. The percentage of groundwater in domestic
and drinking water supply in 35 regions of the Russian Federation ranges from 70 to 100%, in more than 30
regions it exceeds 90%. A whole series of large cities provide water supply through the underground water.
Underground waters, depending on the field of application, are divided into drinking, technical, heat power,
industrial and medical. The formation of numerous areas with an increased content of natural radionuclides
for all types of groundwater is largely determined by the volume of their use. Organized use of groundwater
is preceded by special water treatment, where it is possible to form doses of exposure to those above permis-
sible levels established in NRB-99/2009 and the formation of a mass of waste with an increased content of
natural radionuclides. In many regions of the country, there is a prospect of a constant increase in the use of
all types of groundwater and the creation of new enterprises, which will require monitoring and radiation and
hygienic assessment. Particular attention should be paid to the use of associated waters of oil and gas fields
that have the highest content of natural radionuclides among groundwaters as a promising source of mineral
raw materials.

Key words: natural radionuclides, groundwater, regional peculiarities, perspectives of use, radiation fac-
tor.
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H6unen

lO6uneit akagemuka Jleonnpa Angpeesnya nbnHa

15 wmapta 2018 r. ucnonnsetca 90 net JleoHunay
AHppeeBundy VnbuHy. JleoHna AHOPEEBMY — yHEHbIN-pagno-
nor, akagemuk PAH, npodeccop, LOKTOP MEONLNHCKMX HAYK,
leponnt Coumanuctmnyeckoro Tpyaa, naypeat JIEHUMHCKOM 1
locynapcTBeHHon npemuin CCCP, naypeat locynapCTBEHHOM
npemun PP B 06N1acTV Hayku U TEXHUKK, ABaXAbl naypeat
npemun MNpasutenbcTea Poccuiickoin Penepaumn.

Mocne okoH4aHus ¢ oTan4mem Mepsoro JIeHNHrpaackoro
MeAMLMHCKOro nHctutyta um. W.I. Nasnosa 1 ero BOEHHO-
mMopckoro dakynsteta B 1953 . cnyxumn Ha YepHOMOPCKOM
dnoTe HaYanbHUKOM MeaNLNHCKOWM CNyx0Obl 60eBoro kopabd-
nsa. 3atem B 1955 r. opraHmnsosan nepeyto Ha HepPHOMOPCKOM
dnote paguonoruyeckyto nadopatopuio. NMocne pemobu-
nmsaumm ¢ 1958 no 1961 r. paboTtan CTapLMM Hay4YHbIM CO-
TPYAHUKOM B MeOMKO-OMONOrmyeckoM OTAeNe Hay4yHO-UC-
cneposartenbckoro WMHCTUTyTa BOEHHO-MOpPCKOro ¢nota
(r. JleHnHrpag,).

C 1961 no 1968 r. 6bin pykoBoauTENem naboparopum pa-
OMaLMOHHON 3aLLMTbl U1 3aMeCTUTENEM OUPEKTOPA MO Hayy-
HoW paboTe JleHnHrpaackoro HAW pagmaunoHHOM rurneHsi.

B 1968 r. npodeccop J1. A. inbuH B 40-neTHem Bo3pac-
Te BO3rMaBw1 KPYNMHENLWniA B MUPE Hay4HbI LEHTP B 0651acTn
paanobuonornun, paguaumoHHON MeauLUHbLL 1 paavaumoH-
Hoi 6e3onacHocTn — MHcTuTyT 6uoduankm M3 CCCP, koTo-
pbIM OH pykoBoawn B TedeHue 40 net. 3a 3acnyru nepep, ro-
cynapctBoM B 1977 . UHCTUTYT B1oPur3unkm Bbi HarpaxkaéH
opaeHoM JleHuHa.

B HacTtoswee Bpems akagemuk J1.A. VINbUH — NOYETHLIN
npesnaeHT [ocydapCTBEHHroro HayyHoro ueHtpa Pd -
denepanbHOro MeauuUMHCKOro 6Moduanyeckoro LeHTpa
umenn A.. bypHassHa (o6benmHeHHoro MHLL PO MHcTuTyTa
6uodpuankn GMBA Poccum 1 knvHudeckon 6onbHMLbI N26
®OMBA Poccun).

OcHOBHblE HayyHble MHTepeckl JI. A. NnbuHa nocesiie-
Hbl BOMPOCAM TOKCUKOSIOTMM PaONOaKTUBHBIX MPOAYKTOB
[eneHns ypaHa 1 naytoHus 1 paspaboTkam MeamUMHCKUX
CPEACTB 3aLUMThbl OT X BO3LAENCTBMSA HA OpraHu3Mm; cosaa-
HUIO NEKAPCTBEHHbIX NPENapaToB U Meanko-61onormyecknx
CUCTEM 3alUMThI OT raMMa- U raMmMa-HeWTPOHHOIO U3ny4ye-
Hus. Pa3paboTaHHbIe IekapCTBEHHBIE NpenapaThl M CUCTEMbI
3aLUMThI LWMPOKO BHEAPEHbl B aTOMHOW MPOMBILLIIEHHOCTY,
aTOMHOM MOABOAHOM (flI0Te 1 B PaAKETHBIX BOMCKAax cTpate-
rM4yeckoro HasHavyeHus. MHorne n3 aTux paspaboTok npose-
peHbl B peanbHblX ycnoBusx CemmnanaTMHCKOro nosmroHa,
roe JI.A. UnbuH Gbin Hay4YHbIM PYKOBOAMTENIEM COOTBETCTBY-
IOLLMX PaaMoBmONOrniyeckmnx OnbIToB.

Kak yyacTtHuk paboT Ha AByX aTOMHbIX nonuroHax CCCP
OH SIBNISIETCS BETEPAHOM NnoApasaeneHnii o0coboro pmcka.

Akapemuk J1LA. WnbuH BMeCTe C  COTPYAHMKaAMMU
NenHWWPTa Bnepsble B Mupe B 19711, T. €. 3a 15 neT 1o aBa-
pun Ha HASC, cospan «MeToguyeckne ykasaHusa anas paspa-
60TKM MEPOMNPUSATUIA NO 3aLUUTE HACENIEHMS B Clly4Yae aBapum

A0EepHbIX PeakTopoB» 1 0O0CHOBAN aBapUinHbIE HOPMATUBbI
06ny4eHns Ioaen B 3TUX CUTYyaLLMSIX.

B nocnenHve roabl JleoHna AHOpEEBNY MHOMO BHUMaHUA
yaensieT 3agadam obecrneveHns 6€30NacHOCTN HACENeHNs 1
npodeccnoHanoB B CBSA3U C YBEJIMYEHNEM aTOMHbIX 3HEPrO-
MOLLIHOCTE B CTpaHe, co3paHnem nnarydmx ASC n npobne-
MaM PagmosiorMyeckoro Teppopmama.

C nepBbIx AHeWn 4epHOObINbCKon aBapuu J1.A. UnbuH Ha-
xogmsncs B oyare katactpodsl, rae, 6yayyn HaydHbIM PyKO-
BoauTenem paboT Mo 3alimMTe NIMKBUOATOPOB U HACENEHUS,
NPVHUMaN OTBETCTBEHHbIE PeLLeHUs. B yacTHOCTU, pelueHns
0 HeMe[JIeHHO 9Bakyaumm HaceneHns n3 30-K1MnoMeTpoBoi
30HbI BOkpyr YASC, 4yto obecneynno npeaoTBpalleHme pa-
OMALMOHHbBIX MOPAXEHUN y AEeCATKOB ThICSY XUTENen 3Toro
pernoHa. Yepes HeCKONbKO AHEV HA OCHOBAHMW UMEBLLMXCS
O03MMETPUHECKUX AAHHbBIX U COENAHHBIX HAY4HbIX MPOrHO30B
Oblna NpefoTBpaLleHa dBakyaums TPEXMUIIJIMOHHOIO Hace-
NIeHNs cToNubl YKpauHbl.

Axkanemuk J1.A. UnbuH B TedeHme 6onee 30 neT npencras-
nan CCCP u Poccuiickyio denepaumio B HaydHoM KomuteTe
OOH no peicTeuio aToMHOM paauauun. [isaxasl n3dupancs
B Ka4yecTBe 4NieHa maBHoro kommuteta MexayHapoaHon Ko-
MUCCWM MO PafnaLMoHHON 3almTe.

B 1980 r. B XeHeBe Tpoe OTEYECTBEHHbIX YYEHBIX
(E.W. Yazos, JI1.A. NnbuH, M.WU. Ky3rH) n Tpoe aMeprnKaHCKnxX
yyé€HbIx (B. JlayH, 3. YesuaH, . Munnep) co3gann mexayHa-
poaHoe ABMXeHme «Bpaun npoTrB saepHoO BoViHbI». B 1985 T
3TO ABWXeHMe Oblno BbIBPaHO M3 YyMcna CcTa HOMUHAHTOB U
yooCcToeHo HobeneBckol npeMmm Mypa.
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Anniversary

JILA. UnbnH — aBTOop U coaBTop Gonee 400 pabot, 20
KHUI, B TOM YMCne Takux, kak dyHaameHTanbHble MOHOrpa-
dun: «MNpoTMB HEWTPOHHON cmepTu», «OnacHoCTb sfaep-
HOM BOWHbI: TOYKA 3PEHUST COBETCKMX YYEHBLIX-MEOMKOB»,
«OCHOBBI 3aLLUTbl OpraHM3mMa OT BO3AENCTBUSA PAANOAKTUB-
HbIX BELLECTB», «KpyMnHble pagnaunoHHbIe aBapun: nocnes-
CTBMS N 3alLUTHbIE MePbI», MOHOrpadusa «Peanun n Mudsl
YepHobbins», KOTOPblEe cpasy OblIv NepeBeaeHbl U N30aHbl B
psze cTpaH. A MoHorpadusa «PaanoakTuBHbIN 104, B npobne-
Me paauaumnoHHol 6e3onacHocTu» (1-e nspanve — 1972 r.)
oKasasiaCb HaCTOJIbHON KHUIOM Y4EHBIX 1 CNeunanmucToB Mo
YepHobbIibCKO aBapum.

Mop Hay4HOM pepakumen n npu coastopcTae J1LA. UnbunHa
n3paHo 4-ToMHoe «PyKoBOACTBO N0 pagnaLMoHHON Meguum-
He» oO6bemoM B 100 neyaTHbIX TMCTOB, @ B 2017 I. — y4eOHUK
«PagmauunoHHas rurmeHa» B COaBTOPCTBE C npodeccopamu
W.TM. KopeHkosbiM 1 B.4. HapkeBuyem.

Mop ero pykoBoACTBOM 3alLmLLeHO H6osiee 20 LOKTOPCKUX
N KaHANMAATCKUX AnccepTaumii.

B 1978 r. J1. A. InbuH 6bIn 36paH AeNCTBUTENbHBIM Yie-
HoM Akagemunn meamumHekmx Hayk CCCP, ¢ 1980 no 1984 .
cocTosan uneHom Mpeavanyma, a ¢ 1984 no 1990 r. 6bin BULIE-
npe3ungeHtom AMH CCCP.

3a HayyHble MccCnegoBaHUs WM MNpakTuyeckue paspa-
60TKM B 061aCTK 3alLMTbl MepcoHana, HaceneHns, a Takke
JINYHOrO COCTaBa BOOPYXEHHbLIX CU OT BO3LENCTBUS pa-
onaumn akageMnk UnbuH yaocTtoeH JIEHUMHCKOM npemuun,
locynapcTeHHbix npemnin CCCP n Poccuiickoii depepaumn
n oBaxabl npemuu MNpaeutensctea Poccuiickon Gepepaumn.

B 1988 r. 3a 3acnyrn B 06nactu Haykm o OelcTBUM pa-
OMaummn Ha OpraHmM3M YenoBeka U PagualMOHHON 3almThl
J1.A. UnbnH 6bin yoocToeH 3BaHus lepost CoumanncTmyeckoro
Tpyna ¢ BpydeHnem emy opaeHa JleHnHa n 3on0ton 3Be3abl.

J1.A. nbnHy 06bsiBnieHbl B 1998 1., 2003 1., 2014 r. 6naro-
napHocTy MpeaunpeHtoB PP 3a 6onbluoi Bkas B pasButue
OTEYECTBEHHOW Hayku B 0611aCTV paanaLMOHHON 3amnTbl 1
3a 3acnyrv B pPas3BUTUM 34PABOOXPAHEHUS, MEOMLIMHCKOM
HayKu 1 MHOTOJIETHIOIO f,06pocoBeCTHYIO paboTy. J1.A. UnbuH
MMeeT BEOOMCTBEHHbIe Harpagbl MWHUCTPA 34paBOOXpPa-
HeHus, HarpygHble 3Hakm Pocatoma «U.B. KypyaTos» | cTe-
nexun, «E.MN Cnaeckuii», opaeHa Metpa Benukoro | ctenexn
n Omutpua doHckoro. B 2013 . ctan naypeatom MexnayHa-
ponHon npemun AHgpes lNMNepBo3BaHHOrO «Bepa n BepHoCTb»
3a BblOAOWMIACA BKa, B pas3BuUTME OTEYECTBEHHOW HayKu,
cnaceHmne YenoBeYECKNX XN3HEN, MHOTONIETHUIA TPYA, B AEN0
YKpEnneHuns mmpa.

Axkagemuk J1.A. UnbMH — NPU3HAHHbLIA MUPOBOI aBTOPU-
TeT B 06nacTv pagmMobunoniormm 1 pagMaumoHHO MeouUMHLI.
XapakTtepHoi 4epToi J1.A. VinbnHa Kak y4EHOro 9BNSeTCs ero
6€CKOMMPOMMCCHOCTb B BOMPOCAax OTCTanMBaHWs LLEHHOCTEN
WCTUHHOM HayKM OT HEBEXECTBA WM CUMIOMUHYTHON KOHBIOH-
KTypbl. MpOHMLATENBHOCTL, CMENIOCTb U NPUHLMMNNANBHOCTD
B NMPUHATUM PELLEHUI B CNOXHbIX 3KCTPEMASIbHbIX YCII0BUSIX,
YMEHME 0TCTanBaTb CBOIO HAYYHYIO U MPaXAAHCKYI0 MO3ULMIO
cHuckanu JI.A. VInbuHy BbICOKWIA aBTOPUTET B MEXOYHapPO.-
HbIX HaY4HbIX Kpyrax u rinybokoe yBaxeHue ero CopaTHUKOB
1 KONner.

PykoBoacTso v kosnektus FHL] PO
OMBL] umerHn A.U. BypHa3sHa
®OMBA Poccun
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XpoHuka

PeweHne KoHepeHunn «PaguaynoHHas rurmeHa u paguaguoHHas
6e3onacHoOCTb rocyfapcTea: MCTOPMA, COBPEMEHHOe COCTOSIHUE
M NnepcneKkTMBbl Pa3BUTUA»

23-24 Hoabpsa 2017 r.
r. Mockea

B uenax koopavHaumy AeaTeNbHOCTY HayyYHbIX U obpa-
30BaTesIbHbIX OPraHn3aLunin pa3HbiXx BEOOMCTB 1 rOCYyAapCTB,
npakTnyeckon paboTsbl yupexaeHunii PenepanbHo Cryxobl
no Haa3opy B cdhepe 3awmThl NpaB notpebutenein n 6naro-
nonyyns 4yenoseka (PocnoTpebHan3op), WHTerpauum uH-
TENNEKTYaNlbHOr0 1 NPakTUYeCKoro B3auMOOENCTBUS HAyy-
HO-Megarormyecknux KOMNEeKTMBOB, BEOYLUMX CMeunanncToB
n3 Poccuiickoin Penepaumn 1 3apybexHbiX rocyaapcts no
Hanbonee npobnemHblM BoMpocaM B obnacTv paauaum-
OHHOW TUrMEeHbl N pagMaunoHHO 6e30MacHOCTM rocyaap-
cTBa B nepuog ¢ 23 no 24 Hosi6ps 2017 r. B DepnepanbHOM
rocygapCTBEHHOM OlOIKETHOM 00pa3oBaTeslbHOM y4pex-
[EHUN OOMOSIHUTENBHOrO NpodeccnoHanbHoro obpasoBa-
Hua «Poccuiickas MeauuMHCKasi akagemMusi HenpepbiBHOMO
npodeccnoHansHoro obpasoBaHusi» MwuH3gpasa Poccun
(Precy Ano PMAHIMO MwuHsnpasa Poccun) coctosinach
Hay4yHO-MNpakTnyeckas KoHbepeHums «PagnaumoHHas rmru-
eHa 1 paanaumoHHasa 6e30MacHOCTb rOCyAapcTBa: UCTOPUS,
COBPEMEHHOE COCTOSIHUE 1 NEPCMEKTVBLI PA3BUTUS».

KoHdbepeHuma opraHnu3oBaHa M npoBedeHa Mnpu MOA-
OepXxKe 1 B COOTBETCTBUM C NIIAHOM OCHOBHbIX MEPONPUSATAI
depnepanbHoO cnyx6bl N0 Haa30py B chepe 3awmThbl NpaB
notpebutenen n bnarononyyns Yyenoreka Ha 2017 r., noces-
LLEHHbIX 95-NeTUI0 CaHUTAPHO-3NUAEMUONOTNYECKON CRyX-
6bl Poccun, 1 nnaHoM Hay4YHO-MPaKTUYECKMX MEPONPUATUIA
dreQy Ano PMAHMO MwuHagpaBa Poccun, nocBsLEHHbIX
60-neTuto kadbeapbl PaaNALMOHHON MMIUEHbI.

B pabote KOHpEpeHUMM NPUHANM ydacTue Beaylime
CneunanucTel U BUOHbIE OOLLECTBEHHbIE AEATENM Hallen
cTpaHbl: J1.A. UnbnH — akagemuk PAH, no4yeTHbIN Npe3ngeHT
[ocynapCTBEHHOIrO HayyHOro ueHTpa — depepansHoOro me-
onumHekoro 6uoduamnyeckoro ueHTpa um. A.W. BypHassiHa
®MBA Poccuu, naypeat locynapcTteeHHoin npemun CCCP,
naypeat MNpemun nmenn @d.I. Kpotkosa; J1.K. MoweToBa —
akagemuk PAH, pektop Poccuickon MeauuuHCKOM aka-
[EMUN  HEMPEPBLIBHOMO MpodeccroHanbHoro o0bpa3oBa-
HusMwuusgpasa Poccun; W.B. Ywakos - akagemuk PAH,
rMaBHbIA Hay4YHbI COTPYAHWK [OCYOapCTBEHHOrO Hay4HOro
ueHTpa — dPepepanbHOro MeauuUMHCKOro 6moduanyecko-
ro ueHtpa um. A.W. BypHassaHa, naypear npeMun UMeHu
®.I' KpotkoBa; W.K. POMaHOBMY — 4NieH-KOPPECMOHAEHT
PAH, pupektop CaHkT-leTepbyprckoro Hay4yHo-uccnemno-
BaTENbCKOr0 WHCTUTYTA PaguvauyMOHHON TFUMMEHbl MMEHU
npodeccopa MN.B. Pam3aesa; N./N. A3apoB — rnaBHbIA rocy-
NAPCTBEHHBIA CaHUTapHbIA Bpady MuHucTepcTBa OOOPOHBI
Poccuiickoit ®@enepaunn; J1.T. MoayHoBa — AO.M.H., npodec-
cop, 3acnyxeHHbii Bpad PCOCP; B.N. Jleresa — BemyLumii

HayyHbln coTpyaHmnk HWJT PagmnaumonHbii pernctp HALL
BoeHHO-MeauumHekol akagemun nm. C.M. Knposa, a.M.H.,
npodeccop, naypeat rocymapctBeHHor npemum CCCP,
3aCnyXeHHbli geaTtens Hayku Poccuiickoit denepaunu;
AH. lpebeHiok — O.M.H., npodeccop, BuULEe-NPe3nOeHT
Pagnobuonornyeckoro obuwectsa PAH; C.M. KysHeuoB —
rnaBHbI rurmeHnctT MuHucTepcTBa 060pOoHbI Poccuiickol
®depepaunn, 3aBepyowmii kadenpoli (00LLelr U BOEHHOM
rMrneHbl, C KYypCOM BOEHHO-MOPCKOW WU paguauymoHHON -
rmeHsl) BoeHHo-meanumHekon akagemun nm. C.M. Kupoga,
T.B. Bantpykosa — 3aBeayoLas kKadenpon rmrmeHsl yCrosumn
BOCNUTaHUs, 0By4yeHus, Tpyaa U pPagMalMOHHOM TUIMMEHBI
CeBepo-3anagHoro rocyaapCTBEHHOr0 MEAULIMHCKOrO YHU-
Bepcuteta um. N.N. Meunnkosa; WN.M. KopeHKkOB — O.M.H.,
npodeccop, MasHbI HAY4HbIV COTPYAHMK [OCYAapCTBEHHOIO
Hay4yHOro ueHtpa — ®epepanbHOro MeamMuUMHCKoro 6uodu-
3nyeckoro ueHtpa um. A.WN. BypHassaHa, naypeart npemun
nmenn ®.I KpoTtkosa; B.H. BopTHOBCKMIA — 3aBeayioLLmMi
kadenpon obLeit rmrmeHbl, 3KoIorMn 1 paguauoHHON Me-
OUMHBL  TOMEenbCKoro rocynapCTBEHHOrO0  MeaMUMHCKOro
YHUBEPCUTETA U Opyrne BUAHbIE CheumanucTbl B obnactu
pafmnaLnoHHOM rMrMeHbl 1 paavauoHHO 6e30MacHOCTY.

3aperncTpupoBaHbl 1 MPUHSAN y4acTue B paboTe KOH-
depeHummn 106 cneumanuctoB n3 Mockebl 1 MOCKOBCKOW
obnactu, CaHkT-Metepbypra, bpsiHcka, KasaHu, Ps3anwu,
BonropgoHcka, MypmaHcka, MiBaHoBa, O3epcka YenssoruHcKoin
obnacTtu, Bnagueoctoka. Pecnybnvka benapycb npeacras-
NeHa generauuveit HayydHbIX COTPYOHVKOB M mpenogaBaTe-
el MeauumMHckux By30B M3 MuHcka, Butebcka, lomens,
lpogHo. K oTKpbITHIO KOHGEPEHLIMN N3aaH COOPHMK TE3NCOB
[OKNaa0B.

B xone nneHapHbIX 3acefaHunii y4acTHUKaMu KOHbEpPeH-
unmn caenaH 31 goknaa, B KOTOPbIX MyOOKO OCBELLEHbl Han-
6onee NpobnemMHbIe BOMPOCHI MO HanpaBleHUsM: pagma-
LUMOHHAs rMrmeHa kak ocHoBa obecrneyveHnst paanauoHHON
6e30MacHOCTM MepcoHana n HaceNneHusi; rMrueHnYeckmne
acnekTbl pagnaLMoHHbIX aBapuii U UX NOCNEACTBUI; saep-
HOE Hacneave 1 340POBbE YENIOBEKA — BbIBOAB! M MPaKTU-
Yyeckre pekoMeHAauMn; COCTOSHUE HOPMAaTUBHO-MPABOBOM
6a3bl B 0611aCTV pagmvaUunMoHHON MMreHbl 1 paanauyvoHHON
6€e30MacHOCTV — HanpaBfEHNSI COBEPLUEHCTBOBAHMS 1 rap-
MOHM3aumK; NpobnemHble BONPOCH obecneyeHns pagua-
LIMOHHON ©€30MacHOCTM B MeAMLMHE U MYTU UX PELUEHUS;
npo6nemMHble BONPOCH! B 0611aCTN MMrMeHnYeckoro MOHUTO-
puHra o6ay4eHns OT NPUPOAHBLIX UCTOYHUKOB U3/1y4YEHNst; CO-
BPEMEHHOE COCTOSIHME U NEePCMNEKTVBbI COBEPLUEHCTBOBAHNS
pagvaumoHHOr0 KOHTPONS Ha NPOM3BOACTBE M PaanaLMOH-
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HO-3arps3HEHHbIX TEPPUTOPUSX; COBPEMEHHbBIE TEXHUYEC-
Kne cpenctsa pagmaumMoHHOro KOHTPOAS M pagnaumoHHON
3aLuMThl, NPO6GAEMbI U NEPCNEKTMBLI; NPOOAEMHbIE BOMPOCHI
B NMPaKTUKe B3aMMOOENCTBUSA C CyObekTaMu perynmpyemMon

[esATENbHOCTU NpY pa3paboTke HOPMATUBHBLIX JOKYMEHTOB B

0651aCTV PaaNaLMOHHON T’MrMeHbl 1 paamaumoHHon 6e3onac-

HOCTW; NpenogaBaHne 1 NOAroTOBKa KaapoB MO BOMpPOCam

pagvauMoOHHON TUIrMEeHbl U paamaunoHHON 6e30macHOCTU

nepcoHana 1 HaceneHus.

KOHCTPYKTUBHO 1 NPUHUMMNMANBHO NPOLLIO 06CYXAEHNE
OOKNagoB.

YyacTHMKaMm KOHdEpPEHUMN BblgaHbl CBUOETENLCTBA O
NPOXOXAEHMM 00y4eHMs1 B paMKax peanvsauum MoOenu
O0TPaboTKM OCHOBHbIX MPUHUMUMOB HEMNPEPbLIBHOrO Meau-
UMHCKOro obpasoBaHust 1 nonydeHnn 10 3a4eTHbIX eanHUL,
(kpeanTos).

KoHpepeHuMa oTMedaeT UCKTIUYUTENbHYIO BaXHOCTb Y
HeobX0AMMOCTb AasibHeNLero coBepLLIeHCTBOBaHMS 1 pac-
LUMpEeHMa nccnenoBaHuii B 06nacT pagmaumoHHON rurme-
Hbl KAK OCHOBbI 06ecneyeHns paanaLmoHHoN 6e30NacHOCTM
HaceneHnsl 1 NepcoHana, BKIOYeHUs B y4ebHble nporpam-
Mbl MOArOTOBKWN CMELMANNCTOB Ha YPOBHE BbICLLErO Meam-
UMHCKOro npodeccuoHansHoro 06pa3oBaHns B KayecTBe
006s13aTeNbHbIX MpernojaBaHMe OCHOBHLIX BOMPOCOB OMO-
JIOTMYEeCcKOro OeNCTBUS U TUIMEHNYECKOr0 HOPMUPOBAHMS
NOHU3VMPYIOLLMX U3NyYeHnid. B xone 06CyXaeHNsa yHaCTHUKM
KOH@EpEeHLMN KOHCTAaTUPOBaNN HeOOXOOMMOCTb YCUNIEHNS
MEXBEOOMCTBEHHOrO B3aUMOLENCTBUS MO MPaKTUYECKUM,
Hay4HbIM 1 06pa3oBaTenbHbIM Bonpocam. OTmedeHa 60sb-
Lwas perynsapHas pabota npo@uibHbIX kKadeap MeanUMHCKNX
By30B Poccumn 1 Benapycu no opraHMsaumm n npoBeaeHuio
Hay4YHO-MNPaKTUYECKMX MEPONPUATUIA NO PaavauNOHHON ru-
rMeHe 1 paanaumoHHol 6e30MacHOCTY.

O6cyanB COBPEMEHHOE COCTOSIHME NMPO6IEMHbIX BOMPO-
coB B 06nactv pagnauuoHHOM TUrneHbl U pagnauyioHHON
6e30MacHOCTI rocy4apcTBa, KOHOEPEHUMS PEKOMEHAYET:

1. Tpu3HaTb HEOOXOAUMbIM U OTBEYalLWMM KHTepecam
obecneyeHns HalMoHanbHOM 06e30MacHOCTU rocyaap-
CTBa C Yy4ETOM COBPEMEHHBIX BbI3OBOB U Yrpo3 coXpa-
HEHME PaAMALMOHHON TUIMEHBbI Kak CaMOCTOSTENbHOMN
MEANLUMHCKON CneunanbHOCTU B HOMEHKIATYpEe cneun-
anbHoCTen, onpegeneHHbIx MuHagpasom Poccun.

2. O6patnTb BHUMaHue pykoBoacTea PAH, ®AHO, npasu-
TenbcTBa PP Ha HEOGX0AUMOCTb KaapoBOoii U GUHAHCO-
BOW NoAJepXKn UccnenoBaHuii B 061acTy pagvaumoH-
HOI MMIrMeHbl KaK OCHOBbI paamaumMoHHON 6e30nacHOCTH
HaceneHus, a Takxe NoBblLLeHNs 9 deKTUBHOCTY 1 Be3-
OMacHOCTU MPUMEHEHUS WUCTOYHWKOB MOHU3UPYIOLLMX
N3JIy4eHUn B MeanumHe, OpYrux 0Tpacnax AesTenbHOCTH
4yenoBeka, BK/0Yas COBEPLUEHCTBOBAHME BONPOCOB pa-
OVAUMOHHON 6e30MacHOCTM MEXTIaHETHBIX KOCMUYe-
CKWX MONETOB.

3. CuutaTb NPUOPUTETHLIMK HaMpPaBEHUSIMU Hay4HOW pa-
60Tbl B 06N1aCTW paguaumMoOHHON TUIMeHbl U pagmaum-
OHHOIM 0€e30MacHOCTU COBEPLLEHCTBOBAHME BOMPOCOB
rOCYLAPCTBEHHOINO  CaHUTAPHO-3NUAEMUOSIONMYECKOrO
HOPMUPOBaHNS 1 HOPMATMBHO-METOAMYECKOro obecre-
YeHUs, NPOTUBOABAPUIAHOIO pPearMpoBaHns, ONTMMMU3a-
L MeOMLIMHCKOr 0 06J1y4eHust.

4. PasBuBaTb MccnegoBaHns rno OLEHKEe pUcka BO3HUKHO-
BEHNS PaAMALMOHHO-00YCNOBNEHHbIX 3ab0NeBaHuii C
MCMONb30BaHMEM CYMMAPHON [03bl WNOHU3UPYIOLLErO

06y4eHns OT BCeX BUAOB PAAMALMOHHOIO 061y4eHus.

5. TpuaHaTb HEOOXOAMMbIM BKJIIOYEHME pPaanaLyVOHHON
rUrMeHbl B KA4ECTBE 00513aTeNIbHbIX YHEOHbIX AUCLIMMIINH
denepanbHbiX  rOCYAAPCTBEHHbIX  00pa30BaTENbHbIX
CTaHAapPTOB MEIMLMHCKMX BY30B Ha [O0- W MOCNeau-
NJIOMHOM 3Tanax oby4yeHus.

6. TpocuTtb cekumio NpodunakTMYeckon mMeamumHel PAH
(pykoBoguTens akagemuk PAH B.A. TyTtenbsiH) obpa-
TUTLCS K PYKOBOACTBY POCCMIACKON akagemMum Hayk o
BOCCTaHOBNEeHUM npemun umenn @.I0 KpoTkosa, npu-
cyxpaemyto paHee PAMH, 3a nyyiuyio Hay4Hylo paboTty
no obLLen 1 paanaLnoOHHON rurneHe, kotopas Obiia y4-
pexaeHa MNoctaHoeneHnem Coeta MuHmnctpos CCCP ot
13 masa 1986 r. N2 550.

7. ToppepxaTb 0OLLECTBEHHYIO MPaXAaHCKYI0 MHMLMATUBY
006 YCTaHOBNEHUWN NAMSATHON MEMOpPMWanbHON OOCKM Ha
30aHuMmM no aapecy: r. Mockea, ynuua Hosocnoboackas,
nom N°57/65, roe npoxwuBan akagemuk AMH CCCP,
lepon Coumanunctmnyeckoro Tpyaa CCCP, reHepan-mai-
op MeauumnHckon cnyx6bl ®. . KpoTkos.

8. MMpuaHaTb 060OCHOBaHHLIM MpedsioxeHne kadeapbl
pPaAMauUMOHHON TUrneHol POCCUMNCKON MeOuLMHCKOWN
akafemMmn HenpepbIBHOrO MpPodeccrMoHanbHOro obpa-
30BaHns MuH3gpasa Poccun 0 NpUCBOEHUN € UMEHU
®.I" KpoTtkoBa — A.M.H., npodeccopa, reHepasn-maiopa
MeOMLMHCKON cnyx6bl, akagemvka AMH CCCP, leposi
coumnanuctmyeckoro Tpyaa CCCP, ocHoBatens kadenpsbl
1 NepBOro ee pPykOBOAMTENS, BHECLLErO 3HAYUTENbHbIN
BKJ1a[, B CTAHOBJIEHWE 1 PA3BUTME OTEYECTBEHHOM paan-
ALVOHHOW M'MrneHsl.

9. CuuTtaTtb LenecoobpasHbIM NPOBEAEHNE HAYHHO-MPaKTM-
4eCcKol KoHdepeHumn «PagmaumoHHas rurmeHa n paam-
aumoHHas 6e30MacHOCTb rocyaapcTBa» kaxaple 3 roaa.

10. XoparaicTtBoBaTb nepen pykosoautenem denepanbHom
cnyx6bl N0 Haa3opy B chepe 3alumThbl NpaB NoTpedu-
Tene n 6naronosnyymst YenoBeka O BKIOYEHWUN KOHbe-
peHumn «PagnaumoHHas rurmeHa u paguaumoHHas 6es-
0NacHOCTb roCyAapcTBa» B NiaH Hay4YHO-NPaKTUHECKNX
mMeponpuaTuin PocnotpebHaasopa Ha 2021 r.

11. HanpaBuTbpelleHne koHdepeHuunePocnoTpebHaasop,
MwunsgpaB Poccuu, TK Pocatom, PAH, ®AHO, ®MBA
Poccuun, FTBMY MO P®, pykoBoautensiM opraHnu3aumia,
OenernpoBaBLLNX YHACTHUKOB KOHMEPEHLUNN.

12. TMpusHaTb paboTy KOHPEepeHLMN yCreLHon. Bbipa3utb
6GnarofapHoOCTb pekTopy Poccuiicko MeauuMHCKOM
aKaleM1n  HernpepbiBHOMO MNPOdEeCCHMOHaNbHOro 00-
pa3oBaHus MuHspgpasa Poccumn (akagemuk PAH J1.K.
MowweToBa), 3aBenyowemy kadbenpor paguaumoHHON
rurmeHsl (O.M.H. npodeccop A.B. AnexHoBunY), YneHam
OpraHn3aLnoHHOro KOMUTETa, BCEM AoKnagyvkam 3a
Oonbluylo paboTy MO opraHM3aLmMn 1 NPOBEAEHNIO KOH-
depeHuunn. Npocntb POCCMnCKyo MeauLMHCKYIO akaae-
MUIO HEMPEPLIBHOIr0 NPodeccroHanbHOro o6pasoBaHs
MwuH3gpaBa Poccun B panbHenwem opraHm3oBbiBaTb
1 NPOBOAMTL Ha PErynsipHOM OCHOBE KaxAable TpU roga
Hay4yHO-MNPaKTUYeCKylo KOoHbepeHumio «PagnaunoHHas
rurmeHa v pagmaumoHHas 6e30nacHoOCTb rocyaapcTeas.

Pelienne MPUHATO Ha 3aKJTIOHYUTENIbHOM MJIEHAaPHOM 3a-
cepaHum 24 Hosbpsa 2017 T
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MpaBuNA gna ABTOPOB

MpaBuna gnsa aBTOpoB XypHana «PagnaunoHHas rurneHa»

Hay4Ho-npakTuyeckuin xypHan «PagmaumoHHas rurneHa»
6bin ocHoBaH B 2008 r. XypHan npeacrasnsieT coboi nspaHne
HaYy4YHO-TEOPETMHECKON N MPAKTUYECKON OPUEHTauUMn, Hanpas-
JIEHHOE Ha NyGNMKauMIO OPUrMHANBHBIX UCCNELOBAHNIA, SKCMe-
PUMEHTaNbHbIX, TEOPETUYECKUX CcTaTelt, 0630POB, KPaTKMX CO-
00LEHNI, ONCKYCCUOHHBIX CcTaTell, OTYETOB O KOHpEepeHUusX,
peLeH3nin Ha paboTbl MO akTyasbHEIM BONPOCaM PaanaLMOHHON
rUrMeHbl, MMCEM B peaakumio, XPOHMKIN COOLITUIA HRYHYHOM XXN3HW.
TemaTuka XypHana BK/IO4YaEeT akTyasbHble BONPOCHI U JOCTUXE-
HWS B 06/1aCTU PAANALMOHHON MMIMEHbI 1 CAHUTAPHOr0 Haa3opa
3a pagmaumoHHo 6e30MacHOCTbLIO.

[TonHblEe TEKCTbI 9IEKTPOHHbLIX BEPCUI CTaTen npencTaBeHb
Ha calitax Hay4Holi anekTpoHHou 6ubnunotekn www.elibrary.ru
n odpuumansHOM cavite XypHana «PaguaumoHHas rurmeHa»
www.radhyg.ru.

XypHan «PagnaumoHHas rurneHa» BXOAUT B NepeyeHb poc-
CUNCKNX PELEH3MPYEMBIX HAaY4YHbIX XYPHANOB, PEKOMEHO0BAH-
HbIX BAK P®, B KOTOPbIX A0SIXKHbI ObITb OMYOAMKOBaHLI OCHOBHbIE
Hay4Hble pe3ynbraTbl AUCCEPTAUMA HA COMCKAHME YYEHbIX CTe-
neHern JOKTopa 1 kaHauaarta Hayk. PaboTbl ans ony6avkoBaHus
B XypHase LOSIXHbI ObITb MPEACTaBNEHbl B COOTBETCTBUN C AaH-
HbIMW TPeBOBaHUAMU:

1. Martepuanbl, nNpencraBnsemMble B CTaTbe, HE OOMKHbI
ObITb paHee onyb/MKOBAHHLIMU B APYrMX MevyaTHbIX U3OaHusX.
ABTOpam cnegyet MHGOPMMPOBATL PEAAKLMIO XypHana O TOM,
4TO KakMe-TO YacTu 3TUX MaTepuasioB yxe onybnvkoBaHbl U
MOFyT paccmaTpmBaTthCs Kak aybnupytowme. B Takmx cnyyasx B
HOBOW CTaTbe AOMXHbI OblTb CCbINKM Ha Npeabiaylme paboTbl.
Konuun Takmx matepranos npunaratoTcs K pykonucu, 4tobbl pe-
OaKumns mena BO3MOXHOCTb NPUHATL PeLleHne, Kak NoCTynuTb
B JAaHHOW cuTyaumn. He gonyckaeTtcs HanpasieHne crtarten, Ko-
TOpbIE YXXe HaneyaTaHbl B APYrMX 3AAHUSAX UK NpeacTaBneHbl
ON19 neyaTu B Apyrue nagatenscraa.

2. Pepakums nmeeT NpaBo BECTM NEPEroBOpbI C aBTOPaMu No
YTOYHEHWUIO, UBMEHEHMIO, COKPALLEHWNIO PYKOMUCHK.

3. Pepakupmsa octaBnsieT 3a co60i NpaBo cokpallaTb U peaak-
TMpOBaTb NpeacTaBfieHHble paboTbl. Bce cTaTby, nocTynatoLme
B pefakumio XypHana, npoxoasT peLeH3MpoBaHue B COOTBET-
cTBUM ¢ TpeboBaHmaMn BAK.

4. CtaTtbs JOMKHA CONPOBOXAATLCS 0dULIManbHBIM Hanpas-
JIEHWEM YYPEX[EeHWsi, B KOTOPOM BbINOJSIHEHA AaHHas paboTa.
B odpuumansHOM HanpasneHun LoMxHbI ObiTe NepeyncneHsl da-
MWK BCEX aBTOPOB M yKa3aHo Ha3BaHue paboThbl. JLomkHO ObiTb
9KCMNEepTHOE 3ak/yeHne 06 OTCYTCTBUU OFPaHMYEHUIA Ha ny-
6nvKaumio MaTepuana B OTKPLITOM NevyaTu 1 Bu3a Hay4Horo py-
KOBOOMUTENSA HA NepBOK cTpaHuue cTaTbn. CTaTba JOMKHA OblTh
noanvcaHa BCemMun aBTopamu.

5. Pykonucu aBTopam He BO3BpaLLA0TCS.

6. Pykonucu, opopmMneHHble He B COOTBETCTBUM C npa-
BUNaMu, K NnyGanKauum He AONyCKaloTCS.

7. 06beM 0030pHbIX CTaTel He JosKeH npeBbiwaTth 20 cTpa-
HUL, MalIMHOMUCHOrO TekcTa. OpurMHanbHbIX UCCNEeOO0BaHWUN,
ncTopmyeckmx craren — 15 cTpaHul, NCTOPUYECKUX U AUCKYC-
CUOHHbIX cTaTelt — 10, OTYETOB O KOHPEPeHUMsX, KPaTKUX CO-
OOLLEHNIA 1 3aMETOK 13 NMPAKTUKN — 5 CTPaHWLL.

8. TekCT cTaTby NeyaTaeTcs Ha OAHOM CTOpOHE nucTta ¢pop-
mata A4 wpudTtom Times New Roman kernem 14, ¢ MEXCTPOU-
HbIM nHTepBanom 1,5. OpueHTaums KHUXKHas (MOPTPET) ¢ noss-
Mu cneBa — 2,5 cM, CBepxy — 2 M, cripaea — 1,5 cMm, CHu3y — 2 cm.
Hymepaumsa cTpaHul, — CBepxy B LiEHTPe, nepBas cTpaHuua 6e3
HoMepa. dopmaT LoKyMeHTa npu oTnpaeke B pefakumnio — .doc
vnn .docx.

9. Ctatbu cnefnyeT npuceiatb B peaakumnio B 31eKTPOHHOM
BMAe no agpecy: journal@niirg.ru B popmare MS Word ¢ npu-
JIOXEHMEM CKaHMPOBAHHbIX KOMWIA HanpaBUTENbHOrO NMcbMa 1

nepBO CTPaHULbl CTaTb C NOAMNUCHIO BCEX aBTOPOB CTaTby B
dopmate pdf. MeyvaTHbIi 9k3eMNAap PyKONUCK, NOANUCAHHBIN
aBTOpamMu, U OpUrMHaN HanpaBUTENbHOrO MUCbMa OTChIIAETCA
no noyTe B aApec peaakumm.

10. TUTYNbHBIA NMUCT JOMKEH COAEPXaTb!

— Ha3BaHMe cTaTby (OHO AOJIKHO OblITb KpaTKUM U MHPOP-
MaTUBHbLIM, HE LOMYCKAETCS MCMOJIb30BaHME COKPALLEHWIA 1 ab-
OpeBmatyp, a Takke TOProBbiX (KOMMEPYECKMX) HA3BaHUI Npu-
60poB, MeAMLIMHCKOWM annapaTtypbl 1 T.1.);

— damMunumio 1 nHnumanesl aBTopa(os);

— HaMEHOBaHVE Y4YPEXOEHNI, B KOTOPbIX PaboTaloT aBTOPbI C
yKasaHneM BeLOMCTBEHHON NpuHaa/iexHocTy (PocnotpebHaagop,
MuHzapas Poccun, PAMH 1 T.n.), ropog, ctpaHa (npedukcol y4-
pexaeHuin, ykasbisaioLme Ha Gopmy COGCTBEHHOCTH, CTaTyC opra-
Huzauwn (IY BMO, ®rey, ®BYH v T.4.) He ykasbiBaloTcs);

— pagom ¢ pamunnen aBTopa(oB) M HA3BAHNEM YHPEXAEHNS
undpamm B BEPXHEM pernctpe 0603Ha4aeTcsl, B KAKOM y4pex-
LeHumn paboTaeT kaxablii n3 aBTopoB. Ecnu Bce aBTopbl pabo-
TalOT B OAHOM Y4pEXAEHNM, yKa3blBaTb MECTO PaboThl Kaxaoro
aBTOpa OTAENbHO HE HYXHO;

— BCSA MHGOpMaLMA NPpefoCTaBNSEeTCs Ha PYCCKOM U aHMniA-
CKOM a13blkax. Pamunnm aBTOPOB HYXHO TPAHCAUTEPUPOBATL MO
cucteme BGN (Board of Geographic Names), npeacraBneHHoin
Ha carte www.translit.ru. Yka3sbsiBaetcs opuumnanbHO NpUHS-
TbIl aHIMUIACKUIA BapuaHT HAMMEHOBaHUS OpraHn3auuii!

11. Ha otoenbHoOM nncTe ykasbiBalTCA CcBeAeHUs 06 aBTo-
pax: pamMunus, nMsl, OTYECTBO (MOJIHOCTLIO) HA PYCCKOM S3bIKE
1 B TPAHCAUTEPaLMN, y4eHas CTeneHb, y4eHOe 3BaHue, OONX-
HOCTb B Y4pEeXAEHNM/Yy4pexaeHnsx, pabounii agpec ¢ NOYTOBbIM
WHAEKCOM, pabounii TenedoH 1N afpec SNEKTPOHHOM NOYTLI BCEX
aBTopoB. CokpalleHsl He IONyCKalTCS.

12. MMocne TMTYNbLHOrO NMMCTa pasMeLlaeTcs pestome cTa-
TbW Ha PYCCKOM W @HIIMNCKOM si3blkax (06beMoM He MeHee 250
CNoB Kaxpgas). Pesiome K OpurnHanbHOM Hay4YHOW CTaTbe O0JXK-
HO MMETb CNEeAYIOLLYIO CTPYKTYPY: LeNb, MaTepuasbl U METOAbI,
pes3ynbTathl, 3ak/oyeHre. Bce nuWeTcs CnioLWHbIM TEKCTOM,
0e3 BblaeneHns ab3aues. [ns ocTanbHblx cTaTel (0630p, nek-
LMs, AUCKYCCKS) pe3toMe OOSIKHO BKOYaTb KPaTkoe n3noxe-
HMEe OCHOBHOW KOHLLENLMKN CTaTbK, MO CYTW KPATKOE U3J0XEHNE
camoii ctatbn. Pe3lomMe He JONXHO cogepXxaTb abopeBua-
TYp ¥ COKpaLLeHuii, Kpome oOLLEeNPUHATBIX B MUPOBOI Ha-
y4YHOW nutepartype. Pe3iome ABNsSeTCq He3aBUCKMMbIM OT CTa-
Tb UCTOYHUKOM MHDOPMaLMK OS1F pa3MeLLeHNs B Pa3nyHbIX
Hay4HbIx 6a3ax gaHHbix. OOpawaemMm ocoboe BHUMaHUE Ha
Ka4yecTBO aHrnuiickon sepcuun pesiome! OHo bynet ony6num-
KOBAHO OTAENbHO OT OCHOBHOMO TEKCTA CTaTby U JOXKHO ObITb
NMOHSATHLIM 6€3 CCbIIKM Ha caMy nybankaumio. B KoHLEe nprBo-
OSTCA KJlOYeBble C/I0BAa UM CJIOBOCOYETaHUs Ha PYCCKOM
1 aHIMUIACKOM f3blKax (He 6onee 12) B nopsiake 3Ha4YMMOCTU.
KnioueBbie cnoea Takxe He A0JKHbI coaepXaTb abopeBu-
aTyp U COKpaLLeHuA.

13. TekCT opurMHaNLHOrO HAYYHOrO NUCCNESOBAHNSA LOMXKEH
COCTOATb U3 BBEOEHUS U BblOENSEeMbIX 3arosoBkamun paspe-
noB: «BeeneHue», «Llenb nccnenosanus», «3agayv uccnegoBa-
Hus», «MaTtepuansl U MeToabl», «Pe3ynstaTtsl U 06CYXAEHNE»,
«BbiBOAbI» nnu «3akioueHne», «Jinteparypar.

B pasgene «Martepuanbl n MeTodpl» OOMKHbI ObiTb YETKO
onucaHbl METOAbI 1 0OLEKTLI UCCIEA0BaHNS, UCTOYHUKN U BUA,
VNOHM3VPYIOLLErO N3Ny4yeHns, A03bl, MOLLHOCTb A03bl, YC/OBUSA
obny4yeHns 1 T.4.

B paspene «Martepuanbl 1 mMeToapl» OOMKHbI ObITb H4ETKO
onucaHbl METOAbl 1 0ObEKTLI UCCNIEA0BaHNS, UCTOYHUKN U BUA,
VNOHM3VPYIOLLErO N3Ny4yeHns, [03bl, MOLLHOCTb A03bl, YCOBUS
06y4yeHua 1 T.4.
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14. Ecnv B cTaTbe UMeEETCs onucaHme HabntoaeHWn Ha Yeno-
BEKe, He MCMosb3yiTe GaMunnm, MHMUManbl 60IbHLIX NN HOME-
pa ncTopuii 601e3H1, 0COBEHHO Ha pUCYHKax Un hoTorpadusx.
Mpn M3NOXEHNN SKCNEPUMEHTOB Ha XMBOTHbIX YKaXWUTE, COOT-
BETCTBOBAJIO I COAEPXAHME N UCMOJIb30BaHME N1abopaTOPHbIX
XUBOTHbIX MPaBuiam, NPUHATLIM B YYpeXOEeHUN, pekoMeHaaLm-
SIM HaLUMOHaNbHOro COBETA MO UCCNeA0BaHNSAM, HaUMOHAbHbLIM
3aKoHam.

15. Bce pagvauvoHHble eauHuupl cnesyeT NpUBOAUTb
B MexXayHapogHolu cucteme epuuuy, mamepeHust (CU) (cm.:
OCT- 8.417 - 81 ICW. EpuHuUbl DUBNYECKMX BEINYHUH»;
B.W. MBanoB B.I. Mawkosny, 3.M. LleHtep. MexayHapoaHas
cuctema egunu, (CU) B aToMHoOI Hayke 1 TexHuke: CnpaBoYHoe
pykoBoacTtBo. M.: QHepromsaart, 1981. 200 c.). Bce peaynbraThl
M3MEepPEHU, NMPUBOAUMBIX B CTaTbe, AO/KHbI ObiTb BblpaXeHbl
TOoNbKO B cucteme CU.

16. Mpwn onucaHnM MEeTOAMKN UCCNEA0BaHNS MOXHO orpa-
HUYMTBCS YKa3aHMEM Ha CYLLECTBO NMPUMEHSEMOro MeToaa co
CCbINIKOV Ha ICTOYHMK 3aMMCTBOBAHWS, B Clydae Moamdukaumm —
yKasaTb, B YeM KOHKPETHO OHa 3akstoyaeTcst. OpurnHanbHblin Me-
TOA, [O/KEH OblTb ONMCaH NOMHOCTbIO.

17. Tpn nepBoM YyNnOMWHAHUN TEPMUHOB, HEOOHOKPATHO
MCMNOJIb3YEMbIX B CTaTbe (0QHAKO HE B 3arofIOBKE CTaTbV U HE B
pestome), Heo6X0AMMO AaBaTh UX MOSIHOE HaMEeHOBaHWe 1 CO-
KpalleHne B ckobkax, B MocnenytowemM nNpUMeHsiTb TONbKO CO-
KpalleHne, 0IHaKo X MPUMEHEHNe A0MKHO ObiTb CBEAEHO K MU-
Humymy. CokpalleHre NpoBoAMTCS MO KtoYeBbiM BykBam CIlOB
B PYCCKOM HanucaHuu, Hanpumep: UCTOYHUK NOHU3MPYIOLLENO
nanysenuns (MAN) n 1. o. Tun npnbopoB, yCTaHOBOK CrieayeT BBO-
ONTb Ha S13blke OpUrnHana, B KaBblykax; C ykazaHnem (B ckobkax)
CTpaHbl-npon3soauTens. Hanpumep: Mcnonb30Bann CrnekTpo-
dotomeTp «CP-16» (Poccus), cnektpobnyopumeTp drpmebl
«Hitachi» (AnoHus). ManoynotpebuTtenbHele 1 y3kocneumanb-
Hble TEPMUHbI TaKXXe LOJIKHbI OblTb pacLUMGPOBaHbI.

18. Tabnuubl [OMKHbI CoAepXaTb TOJIbKO Heobxoaumble
NaHHble 1 NpeacTaBnsiTb COO0N 0606LEHHbIE N CTATUCTUYECKM
obpaboTaHHble MaTepuansl. Kaxnas tabnuua cHabxaeTtcs 3a-
rOJIOBKOM 1 BCTaBASETCS B TEKCT CPasy NOCIe CChIIKM Ha Hee.

19. Wnnioctpaumm OOMKHbI  OblTb  YETKUE, KOHTPACTHbIE.
Lindposble BeEpcHn MANOCTPALMIA O0MXKHbI OblTb COXPaHEHbI B OT-
nenbHbix darinax B dopmarte Tiff, ¢ padperennem 300 dpi v nocne-
[0BaTeNbHO NMPOHYMEPOBaHbI. [0APUCYHOUHbIE NOANMCH JOMKHbI
ObITb pa3melLeHbl B OCHOBHOM TekcTe. [Mepen KaxabiM PUCYHKOM,
ayarpamMmon unu Tabnuuen B TekcTe 006s3aTesibHO A0KHA ObiTb
ccbiika. B nognucax k mmkpodoTtorpadusim, aneKTPOHHbIM MUKPO-
doTorpadmsm 0693aTeNibHO cneayeT ykasbliBaTb METOA, OKPacKu
1 0603HavaTb MaclwTabHbI OTPe3oK. [duarpammbl AOMKHbI ObiTh
npencTaBneHbl B UCXOOHbIX darnax. PUCyHKM (amarpammbl, rpa-
bUKM) SOMKHBI UMETb NOANMCH BCEX OCEW C yKa3aHeM eauHNLL N3-
meperusi CU. JlereHaa BbIHOCUTCA 3a Npeaesibl PUCYHKa.

20. Heo6xopaumo odopmnaTb NOAMUCUA K PUCYHKAM U
Tabnuuam, TeKCTbl BHYTPU HUX Ha PYCCKOM W Ha aHrui-
CKOM SI3bIKaX.

21. Bubnuorpadpuyeckme CCblIKM B TEKCTE OO/MKHbI Aa-
BaTbCH LUMdPamMm B KBaapaTHbIX CKOOKax B COOTBETCTBUM CO CMK-
CKOM IUTepaTypbl B KOHLLE CTaTbMW.

Mpumep: B TekcTte: O6LLMIA CNNCOK CNPaBOYHUKOB MO Tep-
MVHOJIOTMW, OXBaTbIBAIOWMA BPEMS HE No3aHee cepeamHbl XX
Beka, aét pabota bubnmorpada N.M. KaypmaHa [59].

Ecnu aBTOpbI He yka3aHbl, B OTCbIJIKE yKa3blBalOT Ha3Ba-
HUe OOKYMEeHTa, NPy HeoOBXOAMMOCTM yKa3blBalOT rof, U3gaHus,
CTpaHuLbl.

CBefeHVs B OTCbINIKE Pa3fenaoT TOYKOM 1 3ansaTou.

HymepyiiTe ccbinku nocnepoBatenbHO, B Nopsake vx
nepsoro ynoMmmHaHus B Tekcte (He no andaeuty)! [1na opu-
rMHAbHBIX HAaY4YHbIX CTaTen — He MeHee 15-20 NCTOYHMKOB, ONs
nekumii 1 0630poB — He 6osee 60 NCTOYHUKOB, AN APYrUX CTa-
Ten — He 6onee 15 NCTOYHMKOB.

22. K cTatbe npunaratoTcs Ha OTAE/IbHOM ICTE ABa CnUcka

nuTepartypbl.
23. B nepBom cnucke nutepatypbl (Jlutepartypa)
oubnmorpadunyeckoe OnNMCaHWe NUTEPaTypHbIX  UCTOYHU-

KOB [O0NXHO cooTBeTcTBOBaTb TpeboaHuam OCT 7.1-2003
«bubnunorpaduyeckasn 3anunce. brubnmorpaduyeckoe onvcaHve
nokymeHTa. O6wpme TpeboBaHMs 1 NpaBmna COCTABNEHUSI».

CcbUIKU HAa Heony6MKOBaHHbIE PaGoThbl HE A0MYCKaOTCS.

24. B cnucke nutepartypbl He cnepyeT yka3biBaTh NocTa-
HOBJIEHUS1, 3aKOHbI, CAaHUTapPHbIE HOPMbI U NpaBuna, apyrue
HOPMAaTUBHO-METOANYECKUE AOKYMEHTbI. YKasaHusi Ha HUX
cnenyeT pa3meLlaTb B CHOCKaX Wan BHYTPUTEKCTOBbIX CCbIIKax.
CHOCKW 1 BHYTPUTEKCTOBBIE CCbINIKA CnefyeT NpeacTaBuTb U Ha
QHIMININCKOM $13bIKe, HanMcaB NOCE aHMINIACKOrO ONMCaHNS S3bIK
TekcTa (In Russ.).

MprMepbl BHYTPUTEKCTOBbLIX CChITOK:

..... cornacHo Hopm pagmaumoHHoli 6e3onacHoctn (HPB
99/2009): (CanluH 2.6.1.2523 - 09) [nepeBog, Ha aHMmWii-
ckuin a3bik (In Russ.)] . Mnn ....cornacHo MOCT P 517721-2001.
AnnapaTypa pagmMoanekTpoHHas ObiToBas. BxooHble M BbIXOA-
Hble NapamMeTpbl U TUMbl COEAMHEHWI. TexHnYeckne TpeboBaHms
[nepeBoa Ha aHrnmickmii A3bIK (In Russ.)].

MNPUMEPBI BUBJTMOTPADUHECKMX CCbIJTOK
JlutepaTtypa (BbipaBHUBaHME MO NEBOMY Kpato)

Kuunrun n 6poLutopsbi:

OawuH — Tpun aBTOpA:

Ceprees, W.B. Jlysesas anarHoctuka B Poccun / U.B. Ceprees,
T.MN. CmupHoBa, M.H. Ucakos. — CIM6.: HUPT, 2007. - 123 c.

916 1 60/1€€ aBTOPOB:

Ceprees, W.B. JlyyeBast amarHocTumka B Poccun : y4eb. noco-
6ve onsa By3oB / U.B. Ceprees [u ap.]. — Cl6.: Hopma, 2007. -
123 c.

MHOroToMHbI€ U3[aHNs U Ha YaCcTb KHUTN:

MuemHcknin, HO.E. O6Gwwme BoMnpochbl TexHosorum /
10.E. MuewnHckunin // HedopmanbHbie orHeynopsl. — M., 2003. -
T.1,kH. 1. - C. 430-447.

[maBa nnun pasaen u3 KHUru:

3anunk, A.LL. OcHoBbl 06wWen natopuaunonorum /
A.LU. 3aituuk, J1.M. Yypunos // OcHOBbI 06LLel natonorum: y4eo.
nocobve ans ctyaeHToB meagy3os. — C6.: 3JI6W, 1999. - 4. 1.,
rm. 2. -C. 124-169.

KHurn Ha aHrnuiickom a3bike:

Jenkins PF. Making sense of the chest x-ray: a hands-on
guide. New York: Oxford University Press; ¢ 2005. 194 p.

Iverson C, Flanagin A, Fontanarosa PB, et al. American
Medical Association manual of style. 9th ed. Baltimore (MD):
Williams & Wilkins; ¢ 1998. 660 p.

IaBa nnu pa3nen n3 KHUru Ha aHrJINFiCKOM Si3bIKe:

Riffenburgh RH. Statistics in medicine. 2nd ed. Amsterdam
(Netherlands): Elsevier Academic Press; ¢ 2006.Chapter 24,
Regression and correlation methods; p. 447-86.

Ettinger SJ, Feldman EC. Textbook of veterinary medicine:
diseases of the dog and cat. 6th ed. St. Louis (MO): Elsevier
Saunders; c2005. Section 7, Dietary considerations of systemic
problems; p. 553-98.

Cratby U3 XXypHana, cOopHuKa:

U3 xypHana:

Cramar, .M. K 060CHOBaHMIO HOPMATUBOB MO COAEPXKAHUIO
NPUPOAHLIX PAANOHYKINAOB B 0GMLLOBOYHBIX U3OENUSX U MaTe-
puanax / W.M. Ctamar, .. Ctamat// PagnaumoHHas rurmena. —
2009.-T.2, N2 1. - C. 46-52.

W13 XypHana Ha aHIInRCKOM S3bIKe:

Axelson, O. Indoor radon exposure and active and passive
smoking relation to the occurrence of lung cancer / O. Axelson
[et al.] // Scand. J. Work, Environ and Health. - 1988. - Vol. 14,
N 5. - P. 286-292.
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Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure
levels before dementia. Arch Neurol. 2005 Jan; 62(1):112-6.

Rastan S, Hough T, Kierman A, et al. Towards a mutant
map of the mouse--new models of neurological, behavioural,
deafness, bone, renal and blood disorders. Genetica. 2004
Sep;122(1):47-9.

U3 c6opHuKa KOHpepeHumii (Te3uncsl):

KywnHHukos, C.. MpobnemMbl LOCTOBEPHOCTU OLLEHKM Cpef;-
HerogoBoi QPOA pagoHa npu pagnaumMOHHO-IMIMEHNYECKOM
obcneposaHuy nomeweHmnin / C. M. Kywniuunkos, A.A. Llananos //
COOpHYMK LOKNIAL0B 1 TE3UCOB HAYYHO-MPaKTUYECKOM KOHbEpPEH-
unn «AKTyasnbHble BOMPOCHI 06ecnevyeHnst paanaumoHHom 6e3-
ornacHoCTY Ha Tepputopumn Poccuiickoit epepaumn», Mocksa,
25-26 okT1s6ps 2007 r. — M., 2007. - C. 50-51.

U3 cbopHvka KOHpepeHLMi ( Te3UCbl) Ha aHITIMACKOM Si3bIKe:

Arendt T. Alzheimer’s disease as a disorder of dynamic brain
self-organization. In: van Pelt J, Kamermans M, Levelt CN, van
Ooyen A, Ramakers GJ, Roelfsema PR, editors. Development,
dynamics, and pathology of neuronal networks: from molecules to
functional circuits. Proceedings of the 23rd International Summer
School of Brain Research; 2003 Aug 25-29; Royal Netherlands
Academy of Arts and Sciences, Amsterdam, the Netherlands.
Amsterdam (Netherlands): Elsevier; 2005. P. 355-78.

Rice AS, Farquhar-Smith WP, Bridges D, Brooks JW.
Canabinoids and pain. In: Dostorovsky JO, Carr DB, Koltzenburg
M, editors. Proceedings of the 10th World Congress on Pain;
2002 Aug 17-22; San Diego, CA. Seattle (WA): IASP Press; ¢
2003. P. 437-68.

Ccbinikn Ha UHTepHeT-pecypchbl:

OduumansbHbIi canT MeguuMHCKOro paamonorMyeckoro Ha-
yyHoro ueHtpa PAMH (MPHL, PAMH): http://www.mrrc.obninsk.
rv/ (oata obpaweHus: 19.02.2010 ).

Complementary/Integrative Medicine [Internet]. Houston:
University of Texas, M. D. Anderson Cancer Center; c2007 [cited
2007 Feb 21]. Available from: http://www.mdanderson.org/
departments/CIMER/.

Hooper JF. Psychiatry & the Law: Forensic Psychiatric
Resource Page [Internet]. Tuscaloosa (AL): University of
Alabama, Department of Psychiatry and Neurology; 1999 Jan 1
[updated 2006 Jul 8; cited 2007 Feb 23]. Available from: http://
bama.ua.edu/~jhooper/.

Polgreen PM, Diekema DJ, Vandeberg J, Wiblin RT, Chen
YY, David S, Rasmus D, Gerdts N, Ross A, Katz L, Herwaldt LA.
Risk factors for groin wound infection after femoral artery
catheterization: a case-control study. Infect Control Hosp
Epidemiol [Internet]. 2006 Jan [cited 2007 Jan 5];27(1):34-7.
Available from: http://www.journals.uchicago.edu/ICHE/journal/
issues/v27n1/2004069/2004069.web.pdf

Richardson ML. Approaches to differential diagnosis in
musculoskeletal imaging [Internet]. Version 2.0. Seattle (WA):
University of Washington School of Medicine; c2000 [revised
2001 Oct 1; cited 2006 Nov 1]. Available from: http://www.rad.
washington.edu/mskbook/index.htmi

Crartbu, NpUHSATLIE K NeYaTn:

fopckuin, ILA. O HeobXx0AMMOCTM paamaumoHHoro obcneno-
BaHWA 30aHWNIA NOCNE OKOHYaHWUS CTPOUTENBLCTBA, KanuTaabHOro
pemMoHTa nnn pekoHcTpykumu / ILA. Topcknin, A.B. Epemun, W.T1.
Cramart // PagmaumonHas rurmeHa. — 2010. — T. 3, N2 1. — [en.
10.02.2010 .

MateHTbI:

Mat. N2 2268031 Poccuiickas ®epepaumsa, MMNK A61H23.00.
Cnoco6 koppekuun oTaaneHHbIX NoCNeacTBMiA paanaumoHHOro
BO3aencTeus B manbix fosax / Kapamynana M.A., WyTtko A.H.,
CoctokmnH A.E. n ap.; ony6bn. 20.01.2006, BU N2 02.

llaTeHTbl Ha aHI TMACKOM S13bIKE:

Cho ST, inventor; Hospira, Inc., assignee. Microneedles
for minimally invasive drug delivery. United States patent US
6,980,855. 2005 Dec 27.

Poole I, Bissell AJ, inventors; Voxar Limited, assignee.
Classifying voxels in a medical image. United Kingdom patent GB
2416 944. 2006 Feb 8. 39 p.

U3 rasersi:

®omuH, H.®. Bulgatowmiics yueHblii, negaror, Bocnuratesnb /
H.®. domuH, ®.A. MBaHbkoBMY, E.W. Becenos // BoeH. Bpad. —
1996. - N28(1332). - C. 5.

®omuH, H.®. Belpgalowmincsa yyeHslid, negaror, Bocnuratesb
/ H.®. ®omuH, ®.A. MeaHbkoBuy, E.V. Becenos // BoeH. Bpau.
—1996. — 5 ceHT.

Auncceprauns n aBTopegepar guccepraynu:

®eHyxuH, B.W. 3THononutuyeckme KOHMIUKTHI B COBpE-
MeHHon Poccun: Ha npumepe Ceepo-KaBka3ckoro pervoHa :
OVC.... KaH4. NonuT, Hayk: 3awmwena 22.01.02 : yB. 15.07.02. /
®deHyxuH B.N. - M., 2002. - 215 ¢. - 04200201565.

Kapyka, M.B. Ponb rpn6oBs B pOpMMPOBaHM [03bl BHYTPEH-
Hero o65y4eHnsi HaceneHns nocne aBapumn Ha YepHoObINbCKOW
A3C : aBTOped. aucc. ... kaHa. 6uon. Hayk / Kagyka M.B. -
O6HuMHCK, 2001. — 23 ¢.

Auncceprauns n asTopedepar aucceptaLum Ha aHIJINA-
CKOM $I3bIKE:

Jones DL. The role of physical activity on the need for revision
total knee arthroplasty in individuals with osteoarthritis of the
knee [dissertation]. [Pittsburgh (PA)]: University of Pittsburgh;
2001. 436 p.

Roguskie JM. The role of Pseudomonas aeruginosa 1244
pilin glycan in virulence [master’s thesis].

23. Btopoii cnucok nutepatypbl (References) nonHo-
CTblO COOTBETCTBYET NEPBOMY CMMCKY nnTepaTypsbl. MNpy 3TOM B
6mbnmorpadryeckmx NCTOYHNKAX Ha PYCCKOM A3blke damuamnm
M MHMLMANbl aBTOPOB, @ Takke Ha3BaHWEe XypHana 1 u3gaHus
[OMXKHbI ObITb TPaHCNIMTEPUPOBaHLl. Ha3BaHne paboTbl (ecnu
TpebyeTcsl) NEPEBOAUTCS HA aHIUACKNIA S3bIK U/UAKN TPAHCAU-
TepupyeTtcsi. MIHocTpaHHble Gubnnorpaduyeckne NCTOYHUKN 13
NnepBOro Cnmcka NofIHOCTbIO MOBTOPSOTCA BO BTOPOM CMMCKE.
Bonee noapobHO MpaBwna NPeAcTaBieHNs IMTepaTypHbIX UC-
TOYHWMKOB BO BTOPOM CMUCKE NPEACTABMIEHbI HAXE.

Mpumepsbi:

Kuurn (bamunus v uHnumansl asTopa TPaHCIUTEPUPYIOTCS,
Ha3BaHWe, MECTO M3[aHWS U Ha3BaHVE N3OaTenbCcTBa NepeBo-
OUTCS HA aHMUIACKUIA A3bIK)

Lobzin Yu.V., Uskov A.N., Yushchuk N.D. Ixodes tick-borne
borreliosis (etiology, epidemiology, clinical manifestations,
diagnosis, treatment and prevention): Guidelines for Physicians.
Moscow; 2007 (in Russian).

U3 xypHanos (GaMunng n HMLManbLl aBTopa TpaHCIUTepPU-
pyloTCS, Ha3BaHVe CTaTbW HE NPUBOAUTCS, Ha3BaHWe XypHana
TpaHcAnTepupyeTcs)

Kondrashin A.V. Meditsinskaya parazitologiya i parazitarnyye
bolezni. 2012; 3: 61-3 (in Russian).

Auccepraunsa (bammnms n nHMumansl aBTopa TpaHcamTe-
PUPYIOTCS, Ha3BaHWe aMccepTaumm TpaHCIUTEPUPYETCs, AaeT-
CSl MepPeBO/, Ha3BaHWS Ha aHMUIACKUIA A3bIK, BbIXOOAHbIE OAHHbIE
TPaHCANTEPUPYIOTCS)

Popov A.F. Tropicheskaya malyariya u neimmunnykh lits
(diagnostika, patogenez, lecheniye, profilaktika) [Tropical malaria
in non-immune individuals (diagnosis, pathogenesis, treatment,
prevention)] [dissertation]. Moscow (Russia): Sechenov Moscow
Medical Academy; 2000. 236 p (in Russian).
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MateHTtbl (Pamuang n  nHULMANDI
TPaHCAUTEPUPYIOTCS)
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