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O6nyueHve oby4aloWmxcs N COTPYAHUKOB AETCKUX YYPEeXXAEHUi
JleHuHrpapackoi o6nacTn NPUPOAHLIMY NCTOYHUKAMMN N3JTY4EHUS

Yactb 2: M'MrneHnyeckas oueHka fo3 06ay4eHns U pagvuaunoHHbIX
pUCKOB B 3aBUCMMOCTU OT CPEeACTB 1 NOAXOA0B K U3MEpPEeHUIo
cofep)xaHua pajoHa B BO3yXe NoMeLLeHui

A.C. Bacuiben

Cankrt-IleTepOyprckuii HayYHO-MCCIeN0BATSILCKII MHCTUTYT paaualliOHHON TUTHEeHBI MMEHM podeccopa
I1.B. Pam3zaeBa, ®enepanbHas ciyxkda Mo Han30py B cepe 3alInuTH IIpaB MOTpeOUTeNIe 1 OJIarOTOIydns
yenoBeka, Cankr-ITetepoypr, Poccus

Ha npomsijcenuu MHO2UX A€M OCHOBHbIM 003000pa3yIOUUM PaAKMOPOM 0151 HACENCHUsL ABAACMCS BHY-
mpeHHee 00ayHeHUe 3a cHem UHeAASUUU U30MON08 PAOOHA U UX KOPOMKOJICUBYULUX OOUEePHUX NPOOYKIMOE
pacnada é 6030yxe nomeuleHuil. B cmamve npugedenuvt pezysvmamol eueueHu1eckoll OyeHKu 003 6HympeH-
Heeo 00nyueHUs U PaOUAyUOHHbIX PUCKO8 Y 00YHAIOUUXCS U COMPYOHUKO8 HEKOMOPbIX 0eMCKUX YUPetc-
denuil Jlenunepadckoil obaacmu 3a cuem UHAAAYUU U0MONO08 PAOOHA U UX KOPOMKOICUBYUUX O0UEPHUX
npooyKmoe pacnada 8 pazAuvHuiX CUEHapusx ooay4eHus, a makice npeonolceHa MemoouKa paouauyon-
H020 KOHMPOAS COOEPHCAHUS PAOOHA 8 8030yXe NOMEUCHUI IKCHAYAMUPYEMbIX 00UeCMEEHHbIX 30AHU.
Hnousudyanvhvie 20006ble 3¢pghekmusHble 003bl BHYMpeHHe20 00AVYeHUs 00YUAUWUXCcs U COMPYOHUKO8
3a cuem UHeaAAuUU U30Mmonoe padoHa npu HAxoNcOeHUU 8 30aHUU 0encKo20 YUpelcoeHus, paccHumaHtble
Ha OCHOBe Pe3yAbmamog KCHPECCHbIX USMEPEHULl IKBUBANCHMHOU PAGHOBECHOU 006eMHOU AKMUBHOCMU
U30MON08 PadoHA, BLINOAHEHHBIX 8 pedcume HOPMANbHOU dKcnayamayuu 30anui, cocmasuau om 0,1 do
3,7 m36/200 das pasnvix yupexcoenuii. O0Haxko npu pacteme aHanro0euyHwvix 003 00Ay4eHUs HA OCHO8e pe-
3YAMAMO8 UHME2PANbHBIX U3MEPEHUT 008eMHOU AKMUBHOCMU PAOOHA ObiAU NoAYHeHbl 3HaveHus 0o 10 paz
soiue (om 0,2 do 22,9 m36/200), a npu ucnoavzosanuu pe3yabmamos 3KCHPECCHbIX U3MepeHUll IKeU8a-
JNEeHMHOL PABHOBECHOI 00BeMHOU AKMUBHOCMU U30MON08 PAOOHA, BbINOAHEHHBIX NOCAe NPed8apUmenbHoll
12-4yacoeoil 6bl0epICKU NOMEUCHULL NPU 3AKPLIMBIX OKHAX U 08€PAX NPU GbIHYICOCHHOM UCNONb308AHUU
MY 2.6.1.2838-11, — do 7 pa3z eviuie (om 0,1 do 13,5 m36/200), umo He coomeemcmeayem pearbHOMY cle-
Hapuro o0ayuenus. Taxum o6pazom, npu HenpasuUAbHOM 8bl00pe cpedcme uau n00xX0008 K uzmeperuro cooep-
JHcanus padoHa 6 6030yxe 00AyHeHUue 00YHAOUWUXCS U COMPYOHUKOE HEKOMOPbIX 00CAe008AHHBIX 0eMCKUX
yupescdenuil, daxce 6e3 yuema 6xaada opyeux npUpoOOHbIX UCMOUYHUKOE UOHUBUPYIOWe20 U3NYYeHUs, MO-
acem Kaaccuguuuposamocs coenacho OCIIOPE 99/2010 ne kak npuemaemoe, a Kak nogwluieHHoe (cevluie 5
0o 10 m38/200) uau daxce kax évicokoe (6oaee 10 m36/200). 3nauenue cpedneeo UHOUBUOYANBHOL0 NONCU3 -
HEHHO20 PUCKA cMepmu Om padoH-UHOYUUPOBAHHO20 PAKA Ne2K020 (HA OCHO8e Pe3yAbMmamos usmepeHull
IKBUBANEHMHOLL PABHOBECHOL 006eMHOUI AKMUBHOCIU PAOOHA 8 8030yXe NOMeUeHUTl 0emMCKUX YUpeicOeH Ul
9K CNPECCHbIM MEMOOOM, BbINONHEHHBIX 8 PEeNCUME HOPMAALHOU SKCRAYAMayuu 30aHuil) 045 00Y4aruuxcs u
compyoHuK06 00c1e008aHHbIX demcKux yupexcoenuii cocmasuno om 1,610~ 0o 1,4-1073, a ucnoavzosanue
6 pacuemax pe3yabmamos usmMeperus co0epiucanus padoHa 6 8030yxe NoOMew,eHull 0emcKux yupesicoeHuil
¢ HOMOWbIO Opyeux Memodos uau nooxo006, KaxK npaguio, He npugooOUa0 K CYUeCMEEHHOMY YEeAUUeHUIO
nokazamenei pucka, 00HAKO 8 HEKOMOPbIX CAVHASIX CONPOBONCAANOCH USMEHEHUEM 8 DAHICUPOBAHUU NO-
Kkazamens pucka. [loayuennvie dannvie mo2ym Obimb UCNOABb308AHBL OA5 YCOBEPULEHCINBOBAHUSL MEMOOUKU
PAOUAUUOHHO20 KOHMPOAS COOePIUCAHUS PAOOHA 6 8030YXe NOMEUCHUL IKCHAYAMUPYEMbIX 00UECMECHHbIX
30anuii ¢ Poccuiickoi Pedepayuu, umo 6 danvHeiiuem NO360AUM NOAYHAMb KOPPEKMHbIE 3HAHEHUs. 003 00~
AVHeHUs U padUAUUOHHBIX PUCKO8 045 300P08bs HACENCHUSL.

Kiouesbie ciioBa: padox, douepHue npodykmel pacnaoa, 6HympeHHee 00ayueHue, UHOUGUAYANbHbIE 20~
dosvie 3phexmusHbvie 003bl, paduayUOHHbIE PUCKU, 00UECMBEHHbIe 30aHUS, OCMCKUE YUPEHCOCHUS.
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BeepeHue supytouero nanydexus (MANN) Bknag M30TOMNOB pafoHa 1 Ux
KOPOTKOXMBYLLMX OO4EPHUX NpoaykToB pacnaga (AMP) co-
crasnseT noytn 60% (puc. 1) [5].

CpepHue 0o3bl 0651y4eHns HaceneHns CaHkT-MeTepbypra
1 JIeHnHrpaackor 061acT 3a CHET MHranaumMm n30TOMNoB pa-
[OHa No gaHHbIM n3mepeHnin 3a nepuog ¢ 2001 no 2021 r.,,
coctasnsoT 1,73 n 1,92 M3B/rog COOTBETCTBEHHO [5].

[.03bl 0651y4eHnst 06yHaOLMXCH U COTPYOHUKOB OETCKUX
yupexaenuii ([Y), kak npasuno, 6onbLie 3aBUCAT OT YPOB-
HEn COAepXaHus pagoHa B BO3ayxe nomeweHun 1Y, Koto-
pble CUIbHO BapbupyloTCs B TedeHue OHs. CyTouHbI xop,
cogepXxaHus pagoHa B 1Y Hanpsimyio CBA3aH B TOM 4uMcne
C KPaTHOCTbIO U AAUTENIbHOCTbIO MPOBEAEHUS MPOBETPU-
BaHWI nomeLlleHnii (y4ebHbix KaBUHETOB, 30H pekpealmn
M T.0.), 3aKpensieHHbIX B CaHWTAPHOM 3aKOHOAATENbCTBE
P®234, Kpome TOro, Heo6xoaMMOoCTb coBNoaeHMs pexmma
NpoBeTpUBaHNSA NomMeleHnin 1Y B OCEHHe-3UMHUI Nepuoa,
0o0ycnoBneHa NPOBEAEHNEM €XEroQHOro KOMriekca Mepo-

B Ykase lMpesnpgeHTta' PO ot 2018 r. cTaBuTCA 3a8a4a no
«COBEPLLUEHCTBOBAHMIO FOCYAAPCTBEHHOIO KOHTPONS (HaA30-
pa) 3a BO34eNCTBMEM Ha 30,0POBbE YeSI0BEKA NPUPOLHbIX UC-
TOYHUKOB NOHU3VMPYIOLLLErO U3y4EHUs], B TOM YUCEe pagoHa
1 NPOAYKTOB €ro pacnana, B Xuibix AOMax, OETCKMX y4pex-
LEHNAX, OOLLLECTBEHHBIX 1 MPON3BOLACTBEHHbIX 30AHNSAX>.

Kak aBTopuTEeTHbIE MEXAYHAPOAHblE opraHu3aumm (BO3,
MKP3, MATAT3), Tak 1 poccuiickmne yoensioT 60nbLIoe BHU-
MaHue pagoHoBoW Npobreme, MOCKObKY HaMOONbLLNIA BKNa,
B VIHOMBUAYASIbHYIO rOA0BYI0 3P dEKTMBHYIO [O3Y BHYTPEH-
Hero obnyyeHus (oanee — 403y 067y4eHUs1) HaceneHus, Ko-
TOPYIO NI0AM MOYHAIOT OT BCEX MCTOYHMKOB MOHU3NPYIOLLENO
nanydeHuns (MNW), Bknioyas MeOUUNHCKME U TEXHOrEHHbIE
(Mpy OTCYTCTBUM PaAMALMOHHBIX aBapuini U UHUWOEHTOB),
BHOCSIT M30TOMbI pafoHa [1-5]. B cTpykType [03 061yyeHus
HaceneHus PP 3a cueT Bcex NPUPOAHbLIX MCTOYHUKOB NOHN-

M3otonbl pagoHa 1 nx ANP [Radon isotopes and their progeny] _ 59,33%
BHelwHee TeppureHHoe obnyyeHue [External terrestrial radiation ] _ 20,27%
Kocmuueckoe nsnyuermne [Cosmic radiation] - 10,11%
k40 [l 5,07%
Muwesble npoaykTbl [Food products] . 3,91%

Mutbesan Boga [Drinking water] I 1,13%

MHranaumoHHoe noctynaexHune Aonroxusyiimx NMPH 13 atmochepHoro Bosayxa

0,
[Inhalation exposure (U and Th series)] 0,18%

0% 100%

Puc. 1. CtpykTypa cpeaHein nHaMBuayanbHo ronoBol abdeKkTMBHOM [03bl NPUPOAHOro 06yYeHns HaceneHus PO
3a22001-2021 rr.

[Fig. 1. The structure of the average individual annual effective dose from natural sources of radiation to the population of the Russian

Federation in 2001-2021]

" Ykag Mpe3ngeHta PO ot 13.10.2018 . N2 585 «O6 yTBepXaAeHU1 OCHOB rocyAapCTBEHHO NONUTUKM B 06nacT obecneyeHns saepHoin
1 paguaumoHHoi 6e3onacHocTu Poccuiickoit ®epepauum Ha nepuopg, ao 2025 roga v gansHeliwyto nepcnektuBy» [Decree of the President of
the Russian Federation on 13.10.2018 No. 585 “On the establishment of the Principles of the governmental policy in the field of the provision of
the nuclear and radiation safety of the Russian Federation up to 2025 and for the later perspective”. (In Russ.)]

2 fUrneHnYeckme HopmaTrBbl 1 TpeboBaHUs K o6ecrnedeHnto 6e30MacHOCTY 1 (M) 6e3BpeaHOCTY 4N YenoBeka ¢hakTopoB cpenbl 0buTa-
Hus: CaHuTapHble npaeuna n HopMbl CaHlMuH 1.2.3685-21. YTBepxaeHbl NocTaHoBEHEM MMaBHOMO rocylapCTBEHHONO CaHNTAPHOro Bpaya
Poccuiickon ®epepaumm ot 28.01.2021 . N2 2 [Hygienic norms and requirements to ensure the safety and (or) harmlessness of environmental
factors for humans. Sanitary rules and norms SanPiN 1.2.3685-21. Approved by the resolution of the Chief state sanitary doctor of the Russian
Federation of 28.01.2021 No. 2. (In Russ.)]

3 CaHMTapHO-3NMAEMUNONOrMYeckme TPeGoBaHMS K YCTPOCTBY, COAEPXaHMIO 1 opraHnsaumum paboTbl 06pa3oBaTesibHbIX OpraHn3auunii 1
Opyrux 06bEKTOB coumanbHo MHPPACTPYKTYPbI A1 AETEN 1 MOSTIOAEXM B YCIIOBUSIX PaCcnpOCTPaHEHUS! HOBO KOPOHABMPYCHOW UHMEKLMN
(COVID-19): CaHutapHble npasuna CI 3.1/2.4.3598-20. YTBepXAeHbl NOCTaHOBNEHMEM [TaBHOro rocygapCTBEHHOro0 CaHUTapHOro Bpava
Poccuiickoin ®epepauum ot 30.06.2020 1. N2 16 (pepn. ot 02.11.2021) [Sanitary and epidemiological requirements for the design, maintenance
and organization of work of educational organizations and other social infrastructure facilities for children and youth in the conditions of the
spread of a new coronavirus infection (COVID-19). Sanitary rules SP 3.1/2.4.3598-20. Approved by the resolution of the Chief state sanitary
doctor of the Russian Federation of 30.06.2020 No. 16 (as amended on 02.11.2021). (In Russ.)]

4 CaHWTapHO-3anmaemMmnonornieckne TpeboBaHns K opraHn3aumsM BOCNMTaHUs 1 00y4eHus, OTabiXa 1 03[0POBNEHUS AeTE U Monoae-
xu: CanutapHble npasuna CI 2.4.3648-20. YTBepXaeHbl NOCTaHOBAEHNEM [MaBHOrO rocyfapCTBEHHOrO CaHMTAPHOMO Bpaya Poccuinckoi
®depepaumm ot 28.09.2020 . N2 28 [Sanitary and epidemiological requirements for organizations providing education and training, recreation
and health improvement of children and youth. Sanitary rules SP 2.4.3648-20. Approved by the resolution of the Chief state sanitary doctor of
the Russian Federation of 28.09.2020 No. 28. (In Russ.)]
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npusaTUin N0 NPoduNakTUKe rpynna n oCTPbIX pecnmparop-
HbIX BUPYCHbBIX MHPEKLMNIA®,

Mcnonb3oBaHve B pamkax KOHTPOJIbHO-HaA30PHbIX Me-
poNpuATUIA CYLLLECTBYIOLLLE METOAMKN PAANALMOHHOIO KOH-
TPONs CoAepXaHus pagoHa B BO34yxe NOMELLEHUI 30aHNI
nocne OKOHYaHWsi X CTPOUTENbCTBA, KanUTanbHOro PEMOHTA
WJIN PEKOHCTPYKLUMMN® 13-3a OTCYTCTBUA APYrvX YTBEPXOEH-
HbIX METOAMYECKUX yKa3aHul (peKkoMeHpaunn) npu pagma-
LLMOHHOM KOHTPOJIE COAEPXAHMS PafoHa B BO3yXe 9KCMy-
aTMpyeMbix 0OLLECTBEHHbIX 34aHWI NPUBOAMNT K MOYyHEHNIO
6oee BbICOKMX Pe3yNbTaToB M3MEPEHUIA, TaK Kak COrflaCHO
n. 6.5 MY 2.6.1.2838-11 B noMeLLeHNsIX Nepes N3MEPEHNEM
HeoOX0AMMO 3aKpbITb BCE OKHA W IBEPU HE MEHEE YeMm Ha
12 4, 4TO, HECOMHEHHO, HE COOTBETCTBYET pPeasibHOl CUTya-
LK1 061y4eHNs B Taknx 3aaHumsx [6-7].

CnoxwmBLUasiCa cUTyaLms Cepbe3HO 3aTPyaHSIET OpraHmn3a-
Lo 1 NpoBefeHne 06cnenoBaHnii akcnnyatupyembix 1Y, cHm-
XaeT Ka4yeCTBO M AOCTOBEPHOCTb MOAy4aemor nHdopmaumm
KaK O peasibHbIX YPOBHSX COAEPXaHUA pagoHa B BO34yXe Mo-
MELLEHWIA, TaK 1 0 033X 006Ny4EHNS 1 paaVaLMOHHbIX PUCKaX.

CocHosoBopckmit

Llenb nccnepoBaHns — OaTb MMIMEHUYECKYIO OLLEHKY
[03am 06/1y4eHns 1 pafmaLMOHHbIM pUckaM y 06yHaloLLmx-
CS 1 COTPYAHMKOB [1Y 3a cHeT nHransumm n3oTonoB pagoHa
Ha OCHOBAHUW pPe3ynbTaToB COOCTBEHHbIX 00cnegoBaHui
Y ¢ npyMeHeHeM pasfnyHbIX CPEACTB U MOAXOA0B K U3-
MEPEHUIO COAEPXAHUS pafoHa B BO3Ayxe Ans paspaboTku
MeTOAVKM paguaumoOHHOr0 KOHTPONS COoAepXaHus pagoHa
B BO3[yXe MOMELLEHWI 3KCNayaTUpyembix OOLLECTBEHHbBIX
30aHUN.

Marepuanbi 1 meTogbl

Pacuet 003 06nyyeHMs 3a CHET MHransiumMmM n3oTornoB
pagoHa n ux AP, a Takke nokaszaTtenen paamaumoHHOro
pucka OCyLLecTBAaNca AN oby4yarolmxcs U COTPYAHUKOB
Y, pacnonoXeHHbIX HA TEPPUTOPUSX HEKOTOPbLIX PANOHOB
JleHnHrpaackon obnactu, SIBASIOWMXCS PafoHOOMacHbIMU
no reonornyecknm n reodpuamyeckum npudvHam [3, 8-9],
C 1CMOMIb30BaHMEM U3MEPUTESIbHBIX AaHHbIX, ONyOINKOBaAH-
HbIX B nepBo Yactu ctatbn [10]. Ha pucyHke 2 npuBeaeHa
kapTa JIeHnHrpaackor obnactu, Ha KOTOPO OTMEYEHO pac-

Puc. 2. Kapta JleHuHrpaackoii 061acTvi C 0OTMEYEHHBIMU HACENEHHBIMY MYHKTAMM, B KOTOPbIX ObINM MPOBEAEHbI USMEPEHNS COAEPXKAHNS
papoHa B BO3ayxe nomMelleHnin 1Y 8 2022 .
[Fig. 2. Map of the Leningrad region with marks indicating settlements where radon surveys were conducted in 2022]

5 MocTaHoBneHve MMaBHOro rocyiapCTBEHHOro caHuTapHoro Bpada PP ot 28.07.2022 r. N2 20 «O MeponpursiTusx No NpopunakTvke rpmn-
na v OCTPbIX PECNNPATOPHBIX BUPYCHbIX MHMEKLMIA B anuaemMmyeckom ce3doHe 2022-2023 rogos» (3apermctpuposaHo B MuHiocTe Poccumn
22.08.2022 r. N2 69712) [Decree of the Chief state sanitary doctor of the Russian Federation on 28.07.2022 No. 20 “About measures for the
prevention of influenza and acute respiratory viral infections in the epidemic season of 2022-2023” (Registered in the Ministry of Justice of the
Russian Federation 22.08.2022 No. 69712). (In Russ.)]

5 PaguauyoHHbIli KOHTPOSb U CAHUTaPHO-3MNMAEMMONOTMYECKas OLEHKA XWiblX, OBLLECTBEHHbIX M NMPOU3BOACTBEHHbLIX 34aHWUI U CO-
OPYXEHUIA MOCe OKOHYaHWUS UX CTPOUTENbCTBA, KanuTalbHOrO PEMOHTA, PEKOHCTPYKLMM MO nokasaTensaM paavalnoHHO 6e30nacHocTu:
MeTtonnueckne ykadaHua MY 2.6.1.2838-11. YTBepxzaeHbl MaBHbIM rOCYAapCTBEHHBIM CaHWTapHbIM BpadoM Poccuiickoit depepaumm
28.01.2011 r. (nanee — MY 2.6.1.2838-11). [Radiation control and sanitary-epidemiological evaluation of residential, public and industrial
buildings and facilities after finishing their construction, capital repair, reconstruction. Guidelines MU 2.6.1.2838-11. Approved by the Chief
state sanitary doctor of the Russian Federation on 28.01.2011 (hereinafter - MU 2.6.1.2838-11). (In Russ.)]

7 OueHka VHAMBUAOYaNbHbIX 3(POEKTUBHLIX 03 0OSy4EHVS HACeNeHWs 3a CHET MPUPOAHLIX WCTOYHUKOB VIOHU3VPYIOLLErOo U3Ny4EHUS:
MeToaunyeckme ykazaHus MY 2.6.1.1088-02. YTeepxaeHbl [aBHbIM rocyAapCTBEHHBIM CaHUTapHbIM Bpadom Poccuiickon denepaumn 04.01.2002 .
[Assessment of individual effective doses to the population due to natural sources of ionizing radiation. Guidelines MU 2.6.1.1088-02. Approved by
the Chief state sanitary doctor of the Russian Federation on 04.01.2002. (In Russ.)]
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nonoxeHve obcnenoBaHHbIxX [1Y, B KOTOpbIX OblIM NpoBeae-
Hbl NU3MEPEHMNsT COAEPXaHNS pagoHa B BO3AyXe NMOMELLEHWI
pa3nnyHbiMy1 MmeTogamu B 2022 .

L03bl 0651y4eHns1 00y4aloLLMXCA U COTPYOHMKOB 3a CHET
VMHranaumm nusoTonos pagoHa n mx ANP paccymTbiBanvcCb
CcornacHo metoguyeckum ykasaHuam MY 2.6.1.1088-027
n pekomeHgaumam MP 2.6.1.0088-14% ¢ ncnonb3oBaHMeM
nososoro koadpouumenta 9,0-10°¢ m3s/(Bk-u/m3) [11, 12].
OpHako, ¢ y4eToM A03bl 001y4eHUs, Nosy4aemMon 3a cuyeT
pacTBOpeHUs ra3006pasHbIX pafoHa M TOPOHA B KPOBU U
nanbHelwero obsyyeHns Opyrux TKaHel 1 opraHoB, Kpome
nerkux (npumepHo 5% [o3bl 061y4eHns 3a cyet AP Ha ner-
kune) [11, 12], 3Ha4eHme NTOroBoro 4030B0Oro KoadpdurumeHTa
cocTaBuno 9,45-10°¢ m3B/(Bk-u/m%). MokasaTenn pagmnaum-
OHHOro pucka 6blIM paccyMTaHbl COrMacHO METOANYECKUM
pekoMmeHaaumam MP 2.6.1.014519°. [detanbHoe onucaHue
pacyeToB 1 GOpMyNbl NPeAcTaBieHbl B 6onee paHHen ny-
6nvkauum [7]. NMockonbky 4,03bl 061y4EHNS 1 paavauMoHHbIe
pucku BbINKn paccunTaHbl He Ans BCex xuTenen obcnenoBaH-

HbIX HACENEHHbIX NMYHKTOB WM PAMOHOB, a AN KOHKPETHOM
KOropTbl HaceneHus (obydyatowmxcss nU coTpyaHukos 1Y),
B pacyeTax A5 Nosly4eHns KOHCEPBATMBHOM OLEHKWN B Kaye-
CTBE Mepbl LEHTPANbHOM TeHAEHUMM OblIM UCMOb30BaHbI
MeOVaHHble 3HA4YeHUs COAEPXaHus pPagoHa, MOJSyYEeHHbIe
no peasnbHbIM BbIOOPKaM, KOTOPbIE, Kak NPaBMo, HECKOJIbKO
NPEBBILLAIOT 3HAYEHNSI CPEAHEro reOMeTPUYECKOro, OXmnaa-
emMoro 13 nogobpaHHOro pacnpeneneHuns.

Ons nepexoma OT M3MepeHHbIX 3HadyeHun OA pagoHa
kK OPOA papgoHa 1Ucnosnb30Banoch 3Ha4YeHne KoadpduumeHTa
pagnoakTMBHOIO paBHOBECUA Mexay panoHom un ero AP
F..=0,5 nna Bosayxa nomeluegHnii n F, =0,6 ana atmocoep-
HOro BO3ayxa.

PesynbraThl 1 06CYXXAEHUE

B tabnuue 1 npencraBneHbl pe3ynbTaThl pacyeTa o3
061y4eHNs 00y4aloLMXCS U COTPYOHMKOB 3@ CYET MHrans-
LK1 M30TONOB pagoHa n ux AMP npu HaxoxaeHun B nome-
weHuax 4y.

Tabnmua 1

[03bl 06N1y4eHNs 00y4aloLLUXCS U COTPYAHUKOB 32 CHET UHraNsiLMm u30TomnoB papoHa v ux AMP npu HaxoXaeHun B NnoMeLLeHUsaX
AY (Ha ocHOBe pe3ynbTaTOB USMEPEHUS COAEePXaHUA pafiloHa B BO3AyXe NOMeLLEeHUA 3KCNPEeCCHbIM, KBa3UMHTErpasbHbIM
W MHTerpanbHbiM MeTogamu), Mm3B/rog

[Table 1

Doses to students (pupils) and employees from exposure to radon and its progeny in the rooms of some educational institutions
(based on the results of instant, short-term and long-term measurements), mSv/year]

OKCNPeCCHbIi MeTos,

JIETCKOE YHPEXISHIE [Instant KBasunHTerpanbHbli  MIHTErpanbHbiii R 120/ R R
” 3 measurements] MeTO,EI, MeTO,EI, , S/Inorm.” L/l norm.”
HaCENEHHbIN MYHKT [Short-term [Long-term mﬁme,u, OTH.el.  OTH. en.
[Educational institution, settlement] et [rel.un.]  [rel.un.]
12-4 BbIA. H/a measurements] measurements]  [rel. un.]
[12-h] [Norm.]
[Hetckui cag, o. Knonuupl _ _
[Kindergarten, Klopitsy] 13,5 2.2 22,9 6 10
Detckuin caa, n. CenbLo _ B
[Kindergarten, Sel’tso] 2,6 1.0 3.4 3 3
LLIkona, n. Cenbuo 3 B
[School, Sel'tso] 2.8 0.4 3.5 7 9
Detckun cag N2 3, r. Kunrucenn _ B
[Kindergarten No. 3, Kingisepp] 0.2 0.1 0.5 2 5
LLikona N2 5, r. Kunrucenn
[School No. 5, Kingisepp] 0.1 0.1 0.2 1 2
LLikona N2 6, r. KnHrucenn
[School No. 6, Kingisepp] 0.1 0.1 - 0.2 1 - 2
Jetckuin cag N2 2, n. CocHOBO 15 03 B 20 5 B 7

[Kindergarten, Sosnovo]

8 dopma PpepepanbHoro cratucTuieckoro HabnoaeHns N2 4-103. CeegeHust 0 fo03ax 06/1y4eHUst HAaCeNeHUs 3a CHET eCTECTBEHHOIO 1

TEXHOreHHO N3MEHEHHOr0 paavaumoHHoro poHa: Metoamyeckme pekomeHgaumm MP 2.6.1.0088-14. YTBepxaeHbl Bp1o MaBHOro rocyaap-
CTBEHHOro caHuTapHoro Bpaya Poccuiickon depepaumn 18.03.2014 1. (manee — MP 2.6.1.0088-14) [Federal statistical form No. 4-DOZ. Data
on doses of public exposure to natural and technologically enhanced radiation background. Guidelines MR 2.6.1.0088-14. Approved by the
acting Chief state sanitary doctor of the Russian Federation on 18.03.2014 (hereinafter - MR 2.6.1.0088-14). (In Russ.)]

9 PacueT nokasaTeneii paguauyvoHHOro pucka no JaHHbIM, COAepXallyMCs B paavauyMoHHO-TUIMEHNYECKMX NacnopTax TeppuTopuii,
ons obecnevyeHnss KOMMIEKCHOW CPaBHUTENbHOM OLLEHKM COCTOSIHMS paguauMOoHHON 6e30MacHOCTU HaceneHus cyObekToB Poccuinckoi
®depepaumnn: Metoaunyeckue pekomeHgaumm MP 2.6.1.0145-19. YTeepxxaeHb! [aBHbIM rocy1apCTBEHHBIM CAHUTAPHBLIM Bpa4om Poccuiickoit
denepaumnn 23.04.2019 r. [Calculation of radiation risk indicators based on the data contained in the radiation and hygienic passports of the
territories to provide a comprehensive comparative assessment of the radiation safety status of the population of the subjects of the Russian
Federation. Guidelines MR 2.6.1.0145-19. Approved by the Chief state sanitary doctor of the Russian Federation on 23.04.2019. (In Russ.)]
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OkoH4aHue Tabnuibi 1

OKCMPECCHEIN MeToS,

[IETCKOS yupexaeHie, [Instant KBasumHTerpanbHblii  MHTErpanbHblii R 120/ Ry o
o measurements] MeTon, MeToz, norm.? s Ay
HaCENEHHbIN MYHKT [Short-term [Long-term othen OTH.ef.  OTH. en.
[Educational institution, settlement] et [relbun.]  [rel.un.]
12-yBbIA. H/a measurements] measurements]  [rel. un.]
[12-h] [Norm.]
[etckuii can, o. bonbwne
KonnaHsl 11,0 3,7 5,8 16,7 3 2 5
[Kindergarten, Bol’shie Kolpany]
LLkona, a. bonbwwne KonnaHbl 46 24 23 6.4 5 1 3

[School, Bol’shie Kolpany]

12-4 Bbll. — 9KCMPECCHOE N3MepeHe noce 12-4acoBoii BbIAEPXKM MOMELLEHNI C 3aKPbITbIMU ABEPbMU 1 OKHAMU; H/3 — SKCTMPECCHOe
M3MEPEHME B PEXMME HOPMANbHO akeryaTaumn 3apanms IV R, — OTHOLLEHWE 3HA4EHWst CPeLHEl 03kl 0BY4EHNs MO pesysTaTam
3KCMPECCHbBIX U3MEPEHUIA, BbINMOHEHHBIX NOCce 12-4acoBOW BbIAEPXKM MOMELLEHUIA C 3aKPbITbIMU ABEPBMU 1 OKHAMW, K 3HAYEHWIO CPeaHel
A03bl 06/1y4EHUA N0 Pe3yibTatam KCMPECCHBIX N3MEPEHUI, BBIMOMHEHHBIX B PEXME HOPMASILHON akcnnyaTaunn 3nanns AY; Ry, -
OTHOLLIEHWE 3HAYEHNS CpeaHelt 03bl 06TyHeHs MO pedyabTaTam oCcTasnbHbIX [1Y KBa3MMHTErpasbHbIX U3MEPEHUIA K 3HAYEHUIO cpeHel
A03bl 0671y4€HMS N0 Pe3ysibTatam SKCMPECCHBIX M3MEPEHWIA, BbIMONHEHHbIX B PEXUME HOPMASILHOW akcnnyatauny 3nanns AV R,

— OTHOLLIEHME 3HaYeHWsi cpefHel A03bl 061y4eHUs No pesybTaTtaM MHTErpanbHbIX U3MEPEHUIA K 3HAYEHWIO CpeaHe 103kl 061y4eHNs No
pesynbratamM 9KCMNPECCHbIX U3MEPEHNIA, BbINOMHEHHBIX B PEXUME HOPMasbHOM aKenyaTaumm 3ganms Y.

[12-h - instant measurements after 12 hours with closed doors and windows; Norm. - instant measurements in the normal operation mode

of the building of educational institution; R, 120 /Inom. ratio of average dose calculated from the results of instant measurements taken after

12 hours with closed doors and windows to average dose calculated from the results of instant measurements taken in the normal operation
mode of the building of educational institution; Ry, - ratio of average dose calculated from the results of short-term measurements to av-
erage dose calculated from the results of instant measurements taken in the normal operation mode of the building of educational institution;
R - ratio of average dose calculated from the results of long-term measurements to average dose calculated from the results of instant

L/l norm.

measurements taken in the normal operation mode of the building of educational institution.]

M3 Tabnuubl 1 BUAHO, 4TO BIGOP TOMO MM MHOTO NOAXO-
0a K U3MEPEHNIO CoaepXaHus pagoHa B BO34yxe nomeLle-
HWUIA 3KCNPECCHbIM METOAOM O0Ka3blBaeT CUSIbHOE BAVSHUE
Ha [,030BY0 OLEHKY 00y4eHMs 00YyHalOLLMXCSA U COTPYLAHU-
koB 1Y, 3a ucknodeHmem 1Y r. Kunrucenna, B KOTOPbIX Oblfin
3aperncTpupoBaHbl 04eHb HMU3KME 3HavYeHus IPOA pagoHa
HEe3aBMCMMO OT pexuma aKcnnyaraumu nomewlexuin (ot 1
0o 13 bk/m%). ns octanbHbix Y 003bl 061y4eHns oby4ato-
LLIMXCS M COTPYAHWUKOB 32 CYET MHranaumm n3oTonos pagoHa
n nx AMNP npyn HaxoxaeHun B nomMewleHusx LY, paccumtan-
Hble Ha OCHOBE PE3Y/LTAaTOB 3KCMPECCHbIX n3mepernii APOA
pagoHa B paboyee Bpems, coctaBuam ot 0,3 oo 3,7 m3B/rog,
ona passbix Y. OgHako npv MCNONb30BaHWM B pacyeTax
pe3ynbTaToB 3KCMNPECCHbIX M3MEPEHWUI, BbINOJHEHHbBIX NPU
cobnoaeHmmn TpeboBaHuin n. 6.5 MY 2.6.1.2838-11, T.e. npu
npoeeneHnn namepeHnin APOA pagoHa nocne npengsapu-
TenbHOM 12-4acoBOW BbIAEPXKKM MOMELLEHUI NPY 3aKPbIThIX
OKHax 1 ABepsiX, A03bl 001y4YeHnst Oblny Gbl 3aBbILLEHbI OT 2
o 7 pa3 v coctasunu 66l 0T 1,5 o 13,5 M3B/rof Ans pasHbix
AY. Mpu BbIHYXAEHHOM Mcnonb3oBaHun MY 2.6.1.2838-11
(13-3a OTCYTCTBUS APYrUX YTBEPXAEHHBLIX METOANYECKUX
yKa3aHWin unm pekoMenaaumnin no obcnefoBaHnMio akcnya-
TYpyeMbIX 34aHui) gaxe 6e3 ydeta Bknaga apyrux MNANA,
06/1y4EHNE HEKOTOPOI KOropTbl HACENIEHNS MOXET KNaccu-
duumposatbes cornacHo OCIMNOPE 99/2010'° He kak npvem-
nemoe (MeHee 5 M3B/rog), a kak NOBbILLEHHOE (CBbiLe 5 40
10 m3B/roa) v oaxe kak Boicokoe (6onee 10 m3B/ron), Ha-
npumMep, 415 BOCMUTAHHUKOB U COTPYAHMKOB AETCKOro caza

O. Knonuvupsl Bonocosckoro paioHa JleHuHrpaackom obnactu
1 getckoro caga a. bonbwne KonnaHel fatinHCcKoro panoHa
JleHuHrpaacko obnactu.

[03bl 0651y4eHUs NpU HaAXOXAEeHUN B nomelleHusax Y,
paccyMTaHHble Ha OCHOBE Pe3ynbTaTOB AONFOCPOYHBLIX MH-
TerpanbHbix namepenuii OA pagoHa, coctaBunm ot 0,2 oo
22,9 m3B/rop, ansi pasHeix 1Y, To eCTb HAbNIOAAETCS 3aBbiLLE-
HWe peasibHbIX 0,03 00/1y4eHNst 0ByYatoLLMXCs U COTPYAHNKOB
LY, paccynTaHHbIX HA OCHOBE PE3yNbTaTOB 9KCNPECCHbIX 13-
MEPEHWIA, BbINOSIHEHHbIX B YaCbl MPUCYTCTBUS NIIOAEN 1 Haun-
6onee 00BEKTUBHO OTPAXAIOLLMX CpeaHee 3HaYeHne coaep-
XaHus pagoHa B BO3[yxe NMomeLleHuii B paboyee Bpems, oT
2 0o 10 pa3 c nepexofoM B HEKOTOPbIX CAy4asx OT NPUeMm-
JIeMOro YPOBHS1 06J1y4eHMS K MOBbILUEHHOMY WS BbICOKOMY.

Mpn ncnonbL30BaHMM B pacyeTax PedynbTaToB KBa3UNHTE-
rpanbHbix n3amepeHnini OA pagoHa, fo3bl 001y4eHnst obyyalo-
mxca v cotpyaHukos Y a. bonbluve KonnaHel COCTaBNAoT
ot 2,3 00 5,8 M3B/rog, ons pasHbix 1Y v npesbILLatoT 4o 2 pas
[0,03bl 00/1y4eHMs], pacCUUTaHHbIE C UCMOJIb30BaHMEM Pe3YJib-
TaTOB 3KCMPECCHbIX M3MEPEHWUIA, BbIMOSIHEHHbLIX B pabouyee
Bpems. OOHako pe3ynbTaToB KBa3UMHTErpasbHbIX M3Mepe-
HWIA copepXaHns pajoHa B BO3Ayxe nomelleHuii 1Y 6bino
MoJIy4eHO He Tak MHOrO, B CBSI3U C YeM LiesiecoobpasHo npo-
OOMKNTb CCNeaoBaHNE C NPUMEHEHNEM AAHHOMO METOAA.

Ha pucyHke 3 npeacrtaeneHa cTpykTypa 403 0651y4eHus 3a
CYeT UHranauum n3otonos pagoHa n nx AP, yanteiaiowas
He TONbKO HaxoXaeHune noaen B noMmelleHmax Y (Ha ocHoBe
peaynbraToB nameperHns APOA N30TOMNOB pasioHa B BO3Oyxe

0 OCHOBHblE CaHUTapHbIE MpaBuia obecrnedeHns paavaumoHHon 6esonacHocTy (OCMOPBE 99/2010): CaHuTapHble npaBuia U HOp-
maTmebl ClM 2.6.1.2612-10. YTBepXaeHbl NOCTAHOBNEHNEM [MAaBHOIO rocynapCTBEHHOrO caHWTapHoro Bpaya Poccuiickon Pepepauym ot
26.04.2010 . N2 40. 3apeructpupoaHbl B MuHncTepcTse locTuummn Poccuiickolt @epepaummn 11 aBrycta 2010 1., permctpaumoHHblii N2 18115
[Basic sanitary rules for the provision of radiation safety (OSPORB 99/2010). Sanitary rules and norms SP 2.6.1.2612-10. Approved by the
resolution of the Chief state sanitary doctor of the Russian Federation of 26.04.2010 No. 40. Registered with the Ministry of justice of the
Russian Federation on August 11, 2010, registration No. 18155. (In Russ.)]
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HayHthe cTaTtbun

[eTckuit cag, a. Knonuupl [Kindergarten, Klopitsy]

[OeTckuit cag, n. Cenbuo [Kindergarten, Sel'tso]

LLKkona, n. Cenbuo [School, Sel'tso]

Letckuit cag Ne 3, r. Kunrucenn [Kindergarten No. 3, Kingisepp]

LLikona Ne 5, r. Kunrucenn [School No. 5, Kingisepp]

LLikona Ne 6, r. Kunrucenn [School No. 6, Kingisepp]

Oetckuit cag Ne 2, n. CocHoso [Kindergarten No. 2, Sosnovo]
[Oetckuit cag, a. bonbwme Konnawbl [Kindergarten, Bol'shie...

LLkona, 4. bonblwme Konnaxbl [School, Bol'shie Kolpany]

o

B Ha oTkpbITo mecTHocTM [Outdoors]

W B 1Y [Educational institutions]

1 2 3 4 5 6 7 8 9 10

m38/rog, [mSv/year]

B »kunbix 3gaHumax [Dwellings]

Puc. 3. CtpykTypa 803 061y4eHns 06y4aloLyxcs 1 COTPYAHUKOB [1Y 3a CHET MHransumm n3oTonos pagoHa v ux AP
[Fig. 3. Structure of doses to students (pupils) and employees of educational institutions from exposure to radon and its progeny]

NMOMELLEHNI IKCMPECCHBIM METOAOM B PEXMME HOPMASIbHOM
aKcniyaTaummn 3gaHns), Ho Takxke npebbiBaHMe B XUIbIX 30a-
HUSAX 1 BHE NOMELLLEHMI (HA OTKPbLITON MECTHOCTK).

Kak BUOHO 13 pucyHka 3, Hanbosbluas cymMmapHas no3a
00Ny4eHNss 3a CYET UHranauum M30TOMNOB pagoHa Obina no-
NyyeHa Os1s 0OyyaloLMXCs U COTPYOHMKOB B AO. Knonwuubl
(8,4 m3B/ron) n a. bonbwne Konnawbl (5,4 n 4,4 m3B/rop).
B cTpykType 003 obnydeHusi obydatowmxcst U COTPYAHU-
KoB B 4. Knonuubl Hanbonblunii BKnag BHOCUT npebbiBaHme
[0Ma, a He B noMeLLeHunsx 1Y, B CBA3M C 4eM LieniecoodpasHo
YTOYHUTb YPOBHN COAEPXaHUS PafoHa B BO3AYXE XUNbIX 0O~
MOB XWUTENEN AaHHOr0 HACENIEHHOMO NMYyHKTa C BOBJIEYEHNEM
60sbLLEr0 KOIMYeCTBa XenaiLwmx (B 4aHHOM UccnegoBaHmnm
6bin0 06cnegoBaHO TOSIbKO 6 XWUIbIX LOMOB COTPYAHWKOB
petckoro caga a. Knonuupl). Bo Bcex cnydasax HauMeHbLUN
BKNag, B 03y 00/1y4eHns BHOCUT npebbiBaHMe Ha OTKPbITOM
BO34yXe, TaK Kak BblAENAOWMNIACSA C NMOBEPXHOCTM rpyHTa pa-
[OH BbICTPO pasbasnseTcs atTMOChEPHbIM BO3AYXOM [0 He-
3HaYUTENbHbIX YPOBHEN.

CpaBHuUTEeSNbHBI aHanM3 nokasas, 4YTo go3a ob6nyye-
HUS 00yYatoLWMXCs U COTPYAHMKOB 32 CYET MHransiumMm n3o-
TOonoB pagoHa n ux MNP B getckom caay a. Knonuupl Bbile
cpenHen [o3bl 00nydeHUs1 y HaceneHus JIeHUMHrpaackom
obnactn (1,92 m3B/ron, [5]) n y HaceneHnusa Poccuiickoi
®denepaunn B uenom (1,99 m3s/rog [5]) B 4 pasa, B AETCKOM
cagay 4. bonbwue Konnaxbl — B 3 pasa, B wkone 4. bonbwne
KonnaHbl — B 2 pasa.

Bknap, octanbHbix MNWU B 0o3y 0bnyveHus HaceneHus
B JIEHMHrpaackor 06nacTy 3HAYUTENBHO MEHbLLE U COCTaB-
naet B cymme 1,54 m3B/rop (3a cuet 40K - 0,17 m3B/rog,
KocmMmuyeckoro nanydeHns — 0,335 m3B/roa, BHELHErO Tep-
pureHHoro o06aydyeHuns — 0,81 m3B/rof, MHranALMM LOAFOXN-
BYLLMX MPUPOAHBIX PaAMOHYKSIMAOB C MbiNbio M3 aTMocdep-
Horo Bo3ayxa — 0,006 m3B/ron, nepopanbHOro NOCTynneHns
NPUPOAHbLIX PaAMOHYKANAO0B NPy NOTPebneHnn npoaykToB

nuTaHmsa u nutbeso soabl — 0,150 m3B/roa n 0,064 m3B/roa
COOTBETCTBEHHO) [5].

3HayeHns cpegHero MHOMBUAYaNbHOrO MOXWM3HEHHOMO
pucka cMepTu OT PafoH-UHAYLMPOBAHHOIO paka nerkoro
0519 06y4aoLMXCa U COTPYAHUKOB 1Y, paccyMTaHHble HA OC-
HOBE PEe3yNbTaTOB M3MEPEHWNIN CoaepXaHusl paaoHa B BO3-
ayxe nomeweHnii 1Y akCnpeccHbiM, KBasUMHTErpanbHbIM 1
MHTerpasibHbiM MeToAamMun, NpeacTaBneHsl B Tabnuue 2.

TpaOuUMOHHO MHAMBUAYANbHbIE MOXWU3HEHHbIE PUCKKN
CMepTU OT PafOHMHAYLIMPOBAHHOIO paka JIerkoro octaioTcs
Hanbosiee 3Ha4YMMbIMM MO CPABHEHUIO C APYrUMKW paamnaumn-
OHHBbIMW PUCKaMK OJ1s1 HaceneHns 3a cyeT pasnmyHbix AN,
Tak, Hanpumep, CPeaHun NHOANBUAYANbHbIA MOXU3HEHHbIN
PUCK OT MEepPOpasibHOr0 MOCTYMAEHUS MPUPOAHbIX Paamo-
HYKIMAO0B Npy NoTpebneHn NPOoAYyKTOB MUTAHUS U NUTbe-
BOV BOAbl M CPELHUIA PUCK 3a CHET MeOMLIMHCKOro obnyye-
HUS Ha 1-2 nopsaka BeNMYMHbl HUXe 1 cocTasasioT 1,2-107°
1 1,4-1075 cooTBETCTBEHHO [7].

Mcnonb3oBaHne B pacyeTax pes3ynbratoB U3MEPEHUs
copepxaHns pagoHa B Bo3ayxe nomelieHumn Y akcnpecc-
HbIM METO0M, BbINOSIHEHHbIX Nocsie 12-4acoBOW BbIAEPXKKM
NOMELLEHUI C 3aKPbITbIMU JBEPbMU U OKHAMW BMECTO pe-
3yNbTATOB 3KCMPECCHbIX N3MEPEHWUI, BbINMOMIHEHHbIX B Yachl
paboTbl 1Y, NpnuBOOUT K YBENIMYEHUIO MokasaTenei paau-
aumoHHoro pucka ot 1,5 no 2,4 pas (3a ucknoyeHnem Y
r. Kuirucenn), a Mcnosb30BaHWE pPe3ynbLTaToB U3MEPEHUS
MHTEerpanbHbiM MetTogoM — ot 1,1 oo 3,5 pas. OgHako ons
VMHTEppeTaunn nokasartenen pucka, SBnsioLLMXCcs BCOMO-
raTefibHbIM MHCTPYMEHTOM, Hanbonee 3Ha4YMMbIM SIBISETCH
M3MEHEHME B PaHXMPOBaHUM MokKasaTens pucka (nepexom
C OOHOr0 YPOBHS HA APYrON).

Peaynbratbl OLEHKW PUCKOB NokKasdanu, 4To, COrnacHo
Knaccuounkaunm, NPUHATON ONS OLEHKU YPOBHEN pucka
npu BO3OENCTBUM XMMMUYECKMX BeWecTB U pagoHa [3],
obnyyeHune obyyawowmxcs n cotTpygHmkos Y n. Cenbuo,
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Tabsamua 2

CpenHue uHgMBuayasnbHbie NOXU3HEHHbIE PUCKU CMEPTU OT PafoH-UHAYLMPOBAHHOIO PaKa JIerkoro s ooy4alowmxcs
M coTpyaHUKOB 1Y (Ha OCHOBE pe3ynbTaTOB USMEPEHUI coAepXaHUs pafoHa B BO3Ayxe nomeLeHuii 1Y akcnpeccHbiM,
KBa3UMHTErpasnbHbIM U UHTErpasibHbIM MeToAamMu)

[Table 2

Average individual lifetime risks of radon-induced lung cancer death for students (pupils) and employees of educational
institutions (based on the results of instant measurements of radon EEC, short-term and long-term measurements of radon
concentration)]

[eTckoe yupexaeHue, SKCNPECCHbIN MeToA,

HaCEeNEeHHbIN MYyHKT

[Instant measurements]

o MHTerpanbHbIi METOA,
KBasunHTerpanbHbli METOL,

[educational institution, 12-4 BbIA. H/a [Short-term measurements] mge_;z?e-rtr?erar:ts]
settlement] [12-h] [Norm.]

[Hetckunin cag, a. Knonuugl 103 103 B 103
[Kindergarten, Klopitsy] 3,310 1,410 4910
[Detckuin cag, n. CenbLo 104 104 _ 104

[Kindergarten, Sel’tso] 6.7-10 4,110 8,110
LLikona, n. CenbLo 104 104 B 104

[School, Sel’tso] 7,510 3,510 8,7-10
Oetckumin cap N2 3, r. KuHrucenn 40 PP _ 104

[Kindergarten No. 3, Kingisepp] 1610 1,610 2,110

LLikona N2 5, r. Knurucenn PP 104 _ 104
[School No. 5, Kingisepp] 1,810 1,710 1,810

LLikona N2 6, r. Kuirucenn 104 104 _ 10-4
[School No. 6, Kingisepp] 1810 1,810 2,010

Detckuin cag N2 2, n. CocHOBO 404 104 _ 104
[Kindergarten N2 2, Sosnovo] 5.0-10 3,0-10 6,310
[etckuin can, o. bonbwne
KonnaHsl 2,1:103 8,8-10+ 1,2.10°° 3,110
[Kindergarten, Bol’shie Kolpany]
LLikona, a. Bonbwre Konnasl 1,110 7110 6,910 1,410

[School, Bol’shie Kolpany]

12-4yBbIO. — 9KCMpecCHOoe n3amepeHne nocne 12-yacosoit BbIAEPXKN NOMELLEHNI C 3aKPbITEIMU ABEPbMU 1 OKHAMU; H/3 — 3KCNPECCHOoe

N3MepEeHVE B PeXMMe HOPMasIbHOM aKcryaTaumy 3aaqms Y.

[12-h - instant measurements after 12 hours with closed doors and windows; Norm. — instant measurements in the normal operation mode

of the building of educational institutions.]

r. KuHrucenna n n. CocHoBo pagoHom un ero AMP (He-
3aBUCMMO OT BblibOpa MeToda M3MEpPEHUs CoaepXaHus
pagoHa B BO3A4yXxe MOMELLEeHUI UaM noaxopa K ero us-
MEpEHUI0) SABNSAETCS NpUEMSIEMbIM O nepcoHana u
HenpuemneMblM Ong HaceneHus B uenom (Il ypoBeHsb,
10 < R, £10°%), a 06ny4eHne o6yHatowmxcsa u CoTpyaHN-
koB Y 4. Knonuupl — HenpuemMaeMblM HU OJ1s1 HACeNleHuns,
HU ans nepcoHana (IV yposeHb, R, > 107%). B naHHoM unc-
cnefoBaHuy HabnaaeTcs U3MEHEHNE B PaAHXUPOBAHUN
nokasaTtenss pucka nns o0yyalolWmxcs U COTPYOHUKOB
A. bonbwwne Konnawbl ¢ Il ypoBHs Ha IV npu ncnonb3o-
BaHMM B pacyeTax pe3dysibTaTOB 3KCMPECCHbIX U3MEPEHNN
coAepxaHuns pagoHa B BO3AyXe NMOMELLEHUN, BbINOAHEH-
HbIX nocne 12-4acoBOW BbIAEPXKN MOMELLEHNN C 3aKPbl-
TbIMW OBEPbMU WU OKHAMW, Pe3ynbTaToB WMHTErpanbHbIX
N3MEepPeHuii N pedysibTaToB KBAa3MNHTErpabHbIX N3Me-
pPEHN (B AeTCKOM cafy), BMECTO Pe3y/ibTaToB 3KCnpecc-
HbIX NU3MEPEHNIA COAEPXaHMa pafoHa B BO3AyXe NoMelle-
HWI, BBINMOJIHEHHbLIX B paboyee BPeMS, YTO B KOPHE MEHSET
cTpaTeruio pa3paboTky U NPOBeAEeHUS 0340POBUTENbHbBIX
MEPONPUATUIA NO CHUXEHWUIO pUCKa.

3akno4eHue

HenpaBunbHbI BbIOGOP CPeacTB 1 NOAXOA0B K M3Mepe-
HWIO COLEPXaHUs pafoHa B BO34yxe nomelleHnin Y ns-3a
OTCYTCTBMSI YTBEPXOEHHOrO0 METOAMYECKOro [OOKYMEHTa,
pernaMmeHTUpYOLEro NpoLeaypy paanaLroHHOro KOHTPONS
TaKWUX 30aHUI, MOXET NPUBOAUTb K MONYYEHNIO HEKOPPEKT-
HOWM N3MEPUTENBHON MHDOPMALMKN N NMPUHSATUIO HA €€ OCHOBE
OLUNMBOYHBIX YIPABAEHYECKMX PELUEHNIA.

Mpu NCNob30BaHNN PEe3YNbLTATOB IKCMPECCHbIX M3Mepe-
H1in APOA 130TOMNOB pajoHa B BO3AyXe NOMELLEHWNIA, BbINO-
HEeHHbIX B paboyee BpeMs B PeX1Me HOPMasIbHOWM aKcrya-
Taummn 3aaHnia, kak Hanbosiee COOTBETCTBYIOLLEM PeasibHOMY
cueHapuio 0611y4eHNs, BO3SMOXHbIE 3P DEKTUBHbIE 103bl 00Y-
YaloLLMXCA 1 COTPYAHUKOB 3a CYET MHransauum n3oTonos pa-
noHa 1 ux OMP npy HaxoXxaeHUn B nomelleHnax obcneno-
BaHHbIX Y coctasunu ot 0,1 no 3,7 m3B/rog. OgHako npu
MCMOMIb30BaHMM B pacyeTax Pe3ynbTaToB SKCMPECCHbIX U3-
MEPEHWI, BbIMOMHEHHBIX MOCAe NpeaBapuTensHon 12-yaco-
BOV BblAEPXKM MOMELLEHNA NPU 3aKPbITbIX OKHAX 1 ABEPSiX,
[103bl 001y4eHrs Obiny Gbl 3aBbILLEHBI 0 7 pa3 U COCTaBUAx
o6l 0T 0,1 oo 13,5 M3B/rog, ana pasHbix 1Y, a npu ncnonb3o-
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BaHUWN Pe3yNbTaToOB MHTErpasibHblX namepennin — go 10 pas
n coctaBunm 66l ot 0,2 0o 22,9 m3B/roa ana pasHeix Y. To
ecTb faxe 6e3 yyeta Bknaga apyrux MUNN, obnyyeHne He-
KOTOPOW KOropTbl HACeneHust Morno 6bl knaccndunumpoBaTh-
cs cormnacHo OCIMOPB 99/2010 He kak npuemnemoe (MeHee
5 m3B/roa), a kak noBbilWeHHOe (cBbiwe 5 go 10 m3B/ron)
N gaxe kak Bbicokoe (6onee 10 m3B/ropn), 4to, B CBOIO O4e-
pefb, MOMO CTaTb NMPUYUHON HEOOOCHOBAHHOIO MPOBEAEHNS
PaooHO3ALLMTHBIX Meponpuatuii B 3gaHunsax Y (cornacHo
n.5.1.2 OCMNOPB 99/2010), TpebytoLlmx, Kak npaBuso, cy-
LLIeCTBEHHbIX GMHAHCOBbLIX 3aTPaT.

TpaOvUMOHHO MHAMBUAYASbHBIE MOXW3HEHHbIE  PUCKU
CMePTW OT pafoH-UHAYLMPOBAHHOIO paka Nerkoro ocTatT-
¢ Hanbonee 3Ha4YMMbIMU B CPABHEHUW C PUCKaMU OT MPOYMX
BpeaHbIX GakToOpOB OKPYXatOLLEN Cpebl Kak NOHU3UPYIOLLEN,
Tak M HEVNOHU3UPYIOLLEN NPUPOabl, SBASIOLLMXCSA NPUYMHa-
MW JIErOYHOr0 KaHueporeHesa. Vicnonb3oBaHne B pacyeTax
pes3ynbTaToB U3MEPEHNS COAEPXAHMS pagoHa B BO3AyXE Mo-
MeLLeHnn 1Y akCnpecCHbIM METOOOM, BbIMNOMAHEHHbBIX MOCe
12-4a2COBO BbIAEPXKM MOMELLEHWI C 3aKPbITbIMU ABEPHMU 1
OKHaMW BMECTO Pe3y/bTaTOB 3KCMPECCHbIX N3MEPEHWI, Bbl-
MOMHEHHbIX B 4acCbl PaboThl Y, NPMBOAUT K HE3HAYUTENTILHOMY
YBENMYEHMIO NOKa3aTenen pagmaLmMoHHOro pucka oo 2,4 pas,
a2 MCMNONb30BaHNE PE3YNLTATOB M3MEPEHUS UHTErpasibHbIM
mMeToaoMm — 8o 3,5 pas. B HekoTopbIx cnyyasx (Hanpumep, B 1Y
4. Bonblwme KonnaHel) Mcnosnb3oBaHve pesdynbTaToB MHbIX Me-
TOA0B UM NOAX0A0B K U3MEPEHMIO COAEPXKAHMS pafoHa BMe-
CTO Pe3ynbTaToB, NOYYEHHbIX SKCMPECCHBIM METOLOM B YaChl
paboTbl 1Y, CONpoBOXAAETCH U3MEHEHNEM B PAHXMPOBaHUN
nokasatens pvcka (nepexogy C OLHOrO ypOBHSI HAa OpYrom),
4TO B KOPHE MEHSIET CTpaTernto paspaboTku 1 NpoBeLeHUs
030,0POBUTENBHBLIX MEPOMPUATUAI MO CHUXEHUIO pUCKa.

Takvm 06pa3oM, C YHETOM BhILLENINOXEHHOTO, C LIENbIO
nosiyyeHnss Hanbonee NPUBMXKEHHBIX K pearibHOMY CLieHa-
puto 0651y4eHNS HACEeNeHNs 3HAYEHUI COAEPXaHMs pajoHa
B BO3[yXe MOMELLEHN, 003 06/y4eHNs 1 paanauMOHHbIX
PUCKOB, @ TakKXe AajibHEenWwero nNpuHATUA 3POEKTUBHbBIX
yrpaBneHYeckux peLleHni, paavaumoHHbIi KOHTPOSb CO-
OepXaHusi pagoHa B BO34yxe MOMELLEHUA 3KchnyaTu-
pyembix 1Y HeobxoOMmo MpPOBOAUTbL C MCMOJIb30OBAHNEM
MHOIOKPATHbIX 3KCMPECCHbIX U3MEPEHUI B PEXUME HOp-
ManbHOW aKcnayaTaumu 3naHus B GyoHWME OHW B NPUCYT-
CTBMM 0By4aloWmMXCa /UM COTPYOHWKOB (HE MEHEE YeMm
yepes 1 4 nocne OKOHYaHWS MPOBETPMBAHUSA MOMELLEHUN
COrMNacHo WTaTHOMY rpaduky) Unm nsMepeHuii C NOMOLLLbIO
MOHUTOPOB pagoHa Npu yCnoBuUW, Y4TO ANi9 pacyeTa cpen-
Heli OA pagoHa 6yayT MCMONb30BaHbl TONbLKO Pe3ynbTaThl,
nonyyYeHHole B paboyee Bpemsi. MNpy 3TOM Npu MCMoNb30-
BaHWM HENPEPbLIBHOrO MeTo4a 415 pacyeta HOPMUPYEMOro
nokasartens (cpegHerogoBoro 3HadeHuss OPOA m3o0Tonos
pafoHa) Heob6xoanMMo 0653aTeNlbHO NPOBOANTL U3MEPEHME
OPOA TOpoHa ¢ NOMOLLIbIO 9KCMPECCHOr0 MeToda B Havane
n KoHue npobooTbopa. MaccuBHbLIA MHTErpasibHbIA METO[,
BBUIY €ro 0COOEHHOCTEN MOXET ObiTb MCMONL30BaH Npwu
HanMununm cooTBeTcTByOWMX CU nnwb Kak CKPUHWHIOBLIN
WHCTPYMEHT (NEepBUYHbIA 3Tan), MO3BONSIOWMA OLHOMO-
MEHTHO MPOBOAMTL MACCOBble 06CnefoBaHNs aKCryaTu-
pyembix 1Y B pasnnyHbiX HaCeNeHHbIX NMyHKTax (pernoHax),
[axe B YCNOBUSIX HEHNAronpuaTHOW 3NUOEMUONOrNYECKON
06CTAaHOBKW HA TEPPUTOPUK, YTO COOTBETCTBYET CAENAHHO-
My paHee BblBOAy [6], a Takke cornacyetcs ¢ noaxogamm
3apybexHbix konner [13-16].

MpepnoxeHHas OBYXCTyneH4YaTas MeToamka pagmaumoH-
HOro KOHTPONS COAEPXaHWS pafoHa B BO3AYXe MOMeLLeHUn
9KCNyaTUpyeMbIX OOLLECTBEHHbIX 34aHWI (LUKOA, OEeTCKUX
Cafl0B) OCHOBAHA Ha PEKOMEHOAUMSX MEXAYHAPOAHbIX opra-
HU3auui, aHanna3e Hay4yHOW NuTepartypbl, a Takke craHaap-
TMU3MPOBAHHbLIX MPOTOKOJIOB NpoBedeHUs obcnenosaruin Y
Ha cofepXaHuwe pagoHa B BO3AyXe MOMELLEHUIn HEKOTOPbIX
3apybexHbIX CTpaH, SBASIOLMXCS rOCynapCTBaMU-YieHamMm
MATAT3, a camoe rnmaBHOe — y4nTbIBaeT umetoLLmiics napk CU
B ®BY3 «LleHTp rurneHbl v snupemmnonorumn» B cyobektax PO.

MY 2.6.1.2838-11, paspaboTaHHble 6onee 10 neT Hasaz,
He npefHasHadveHbl ans obcnefoBaHMs 3KCMyaTUpyemblx
LY v nogpasymeBaioT NPUMEHEHME XECTKOrO (KOHCEPBATMB-
HOro) NoAxoAa K NpOBeAEHNIO PaanaLMiOHHOro KOHTPONS Co-
JepXaHnsa pagoHa B BO3AyXe NOMELLEHWI, HE YYUTbIBAKOLLLE-
ro pakTnyeckoe BpemMs NpebbiBaHNS NIOAEN B TaKUX 30AHUSIX.
3a npowenliee gecatTuneTne onbiT NPaKTUYECKOro npumMe-
HEeHWS aHHOro [JOKYMEHTa nokasasn OCTPyo HEO6X0AMMOCTb
ero nepepaboTku C paclumpeHvemM 06sacT NpUMeHeHUs
WM CO34aHNS HOBOrO AIOKYMEHTA, perflaMeHTUPYoLWEero rno-
PSA0OK NPOBEAEHNS PAAMALMOHHOIO KOHTPOS COAEPXaHUS
pagoHa B BO3JyXe MOMELLEHNA 3KCrlyaTupyemMblxX 30aHUN
[ONsi KOPPEKTHOW OLLEHKM 03 06/y4YeHUs U paanaLMoHHbIX
PUCKOB AJ19 3A0POBbS HACENEHWS.

bnaropapHocTn

ABTOp  BblpaxaeT  6GnarofapHOCTb  PYKOBOACTBY
YnpaBneHus depepansHoli cnyx6bl No Haa3opy B cdepe
3awmThl NpaB nNoTpebuTeneit n Gnarononyyns Yenoseka rno
JleHnHrpaackor ob6nacTy 3a NOMOLLLb B OpraHn3aumm npose-
OEeHNs N3MepeHnin.

ABTOp TaKkxe 6narogapeH peLeH3eHTam 3a KOHCTPYKTUB-
Hble 3aMevaHNs 1 NPeaJIOKeHNs, KOTOPbIE NO3BOANM CyLLEe-
CTBEHHO YNy4LLNTb KQ4ECTBO CTaTbL.

MNncopmaumnsa o koHhnukTe MHTEPECOB
ABTOp 3aaB1seT 06 OTCYTCTBUM KOHMNNKTA MHTEPECOB.

Uctounnkm mHaHcuposaHus
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Exposure of students (pupils) and employees of educational institutions in the Leningrad

region to natural sources of radiation

to measuring indoor radon concentration

Alexey S. Vasilyev

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

For many years internal exposure to radon has been the main contributor to the annual dose to the popu-
lation. The paper presents results of a hygienic assessment of doses and health risks for students (pupils) and
employees of several educational institutions of the Leningrad region due to exposure to radon and its progeny,
and also suggests the protocol for conducting measurements of indoor radon concentration in existing oper-
ated public buildings. Individual annual effective doses to students (pupils) and employees due to exposure to
radon while in the building of an educational institution calculated on the basis of the results of instant meas-
urements of radon EEC obtained in the normal operation mode of buildings ranged from 0.1 to 3.7 mSv/year
Jfor different institutions. However, calculation on the basis of the results of long-term measurements of radon
concentration resulted in the dose values up to 10 times higher (from 0.2 to 22.9 mSv/year). Moreover, calcu-
lation on the basis of the results of instant measurements of radon EEC after leaving the premises for 12 hours
with closed windows and doors according to the requirements of paragraph 6.5 of MU 2.6.1.2838- 11 resulted
in the dose values up to 7 times higher (from 0.1 to 13.5 mSv/year). Nevertheless, these high dose values do
not reflect the real exposure scenario. According to the classification established in sanitary rules and norms
OSPORB 99/2010, the exposure of students (pupils) and employees of several educational institutions can be
classified as “increased” (from 5to 10 mSv/year) or as “high” (more than 10 mSv/year) depending on meth-
ods and approaches to measuring indoor radon concentration. The average individual lifetime risk of radon-
induced lung cancer death (based on the results of instant measurements of radon EEC obtained in the normal
operation mode of buildings) for students (pupils) and employees of surveyed educational institutions ranged
from 1.6:10~ to 1.4-10-°. However, the usage of the results obtained with other methods and approaches to
measuring indoor radon concentration, as a rule, did not lead to a significant increase in risk value, but in
some cases it led to a change in the risk level category. The results of the assessment can be used to improve
the method for indoor radon concentration monitoring in existing operated public buildings in the Russian
Federation, which in turn will make it possible to obtain correct values of public doses and health risks.

Key words: radon, progeny, internal exposure, annual effective dose, radiation risk, public building,

Part 2: Hygienic assessment of doses and health risks depending on methods and approaches

educational institution.
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