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FEATURES OF PLANNING OF THE STUDIES OF INDOOR AIR LEVELS
WITHIN THE ACTION PLAN IMPLEMENTATION
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OCOBNHBOCTI NNAHYBAHHA ROCRIJKEHD PIBHIB PRNIOHY
Y NOBITPI BYAMHKIB Y PAMKAN PEARISALII NNAHY JIH
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OHMM 3  MepLloYeproBux
3aBAaHb pPagOHOBOrO MnaHy
nin B ymMmoBax 0OMEXeHOoro
¢iHaHCOBOro 3abe3rneyeHHs €
OKPECNEHHS Hanbinbw Kpu-
TUYHUX PETIOHIB LLLOO0 CTYMEHS
panoHoHebe3ne4YHoCTi.

Lle 3aBOoaHHA € cniBCTaBHUM
3 npouenypamm ontumisauii
MOHITOPUHIY, ane Mae CBOI
ocobnueocTi. Mpouenypwn on-
TUMIi3auji, 9K npasuno, po3-
magakTbCAa Yy KOHTEKCTi aBa-
PilHOro OnpoMiHeHHs abo
NMpakTU4HOI AisnbHocTi. O6om

CuUTyauisiM npuTamMaHHi crneym-
@diyHi BUMOrM 0o obmexeHHs
000aTKOBOr0  OMPOMIHEHHS
HacesfIeHHs, a cucTemMa Kopwu-
ryBasibHUX 3axoAiB MoB’si3aHa
abo 3 KOHTponem pnxepena
ONpPOMiHeHHs, abo 3 nogonaH-
HAM HacnigkiB pagiauinHmnx
aBapin [1].

Y cuTyauii iCHyt04Ooro onpo-
MIiHEHHS1 NEPBUHHI AOCNIOKEH-
HS PIBHIB OMPOMIHEHHS Ta
OLjiHKa pagiauinHmnx puU3ukKiB €
KputepiaMn ons obrpyHTyBaH-
HA OOUINbHOCTI BTPYy4YaHHs 3
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Merta po6otun. O6rpyHTYBaHHS METOAOJI0r Y-
HUIX aCrekTiB AOCIAXEeHHS] paaoHOHebe3rneku
TEPUTOPIN.

MaTtepiann Ta meToau [OCIAXXEHHS.
BumiptoBaHHSs1 piBHIB pagoHy-222 rnpoBoanm-
Cs1 B ornaJitoBaJsibHUVi Ce30H METOAO0M MacuBHOI
TPEKOBOI PagOHOMETPIi 3 BUKOPUCTAHHSIM B
SIKOCTI AETEKTOopA HITPaT-Lest0/103HOI MJ1iIBKU
vy LR-115. Yac ekcrioHyBaHHSI pafgoHOBUX
HakonuyyBa4iB ctaHoBuB 1-2 micsui. licns
npowueaypu XiMiYHOro TpaBJeHHS MigpaxosBy-
BaJIN KiJIbKICTb TPEKIB YLUKOOXKEHb Ha IETEKTO-
pax MeToAoM ICKPOBOro rigpaxyHky.

s BuU3Ha4eHHs1 e(pekTUBHOCTI peecTpawii
(kanibpyBaHHs) TPEKOBUX AETEKTOPIB iX eKc-
MOHYBasn y PafoHOBI aTMocgepi 3 BiOMOKO
aKTUBHICTIO paoHy. PagoHoBa atmocgepa,
3anareHToBaHa I[HCTUTYTOM rpoOManaCbKOro
3a0poB’s HAMH Ykpainun, € etasoHOM, akpe-
ANTOBaHUM HaLioHaabHUM OpraHoM cTaHaap-
Tm3auii Ta akpeauTadii YkpaiHu.

Pe3ynbtatn. BukoHaHO BUMIptOBaHHS pago-

Hy-222 y nositpi noHaa 30000 xuTioBmx
OyanHKIiB. BcTaHOBIEHO, 11J0 CepeaHe reoMerT-
puyHe 3Ha4YeHHs EPOA panoHy-222 a5 ogHo-
rnoBepxoBux OYANHKIB CisTb.CbKOro TUry CTaHo-
B0 52 bk *m-3 (y TepmiHax OA — 130 bk *m-3);
A1 KBapTUP, PO3TaLLOBaHUX HaA MepLIOMY
noBepci 6bararonoBepxiBok — 40 (100) bk * m-3,
BuLLe nepLuoro nosepxy — 23 (58) bk - m-3 3a
CTaHaapTHOro BigxuiaeHHs — 62 (155) bk « m-3,
48 (120) bk +m-3 1a 28 (70) bk * M-3 BigrnoBigHo.
BcraHoBieHo, 1o y cepeaHboMy o KpaiHi
piBeHb HopMmaTtuBy A5 paaoHy-222 y 100
(250) Bk M-3 nepeBuilyeTbes y 19% Bunaakis,
piBeHb 200 (500) bk *m-3 — 'y 5,7% Bunagkis.
BusHayeHo epeKkTvBHI 03U OrpPOMIHEHHS
HaceJieHHs1 kpaiHu. [MpoaHanisoBaHo Hepasia-
LiVHI pakTopu, SIKi BIJINBaKOTb Ha €(heKTUB-
HiCTb AocnigxeHb. Po3pobi1eHo anroputv
OLjiHKM CTYrneHs paaoHOHebe3neky TepPUTOPII,
kv nepegbayae aHasi3 CTRPYKTYPU XNTII0BO-
ro ¢oHAay, BU3HaYeHHS HanbinbLL TUMOBUX
iH)XeHepHO-rnaaHyBalbHVX PilleHb OyaiBesb,
BUMIPIOBAHHS PaAOHY IHTErpaibHUM METO-
J10M, BUSIBJIEHHS] KPUTUYHUX TUMIB OYANHKIB 3a
peaynibTaraMv BUMIPIOBaHHSI PIBHIB PaLOHY,
pPO3paxyHOK pasiauiviHux pu3vKiB 4151 Hace-
JIEHHS Bif pafoHy. BuaHayeHO OCHOBHI BUMO-
i 40 NepBUHHOIO MOHITOPUHIY PaAOHY Y KOH-
TEeKCTi peaJsidalii pasoHOBOro riaHy Ain.

Knro4oBi csioBa: pagoH y 6yanHkax,
edexkTnBHa go3a, pagialiviHi pu3mku,
aJsiropuTm Lgiu.
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OoKy OepaBu i 3aBXau 3M4jin-
CHIOIOTBCS Ha MNOoNynsauinHOMY
PiBHIi. Y KOHTEKCTi OMPOMIHEH-
HS PaJoOHOM AOUINbHUM KPU-
TEpPiEM € cepegHbopiyHa
edpektmBHa posa (EL). Ons
OLLIHKW LLIET BENNYNHN BUMIPIO-
IOTbCA CepenHbO3BaXeHi Be-
JINYNHU aKTUBHOCTEW PadoHy Y
oyomHkax Ta 3a iXHbOIO
BEIMYMHOIO NPOBOANTLCA Kap-
TYBaHHA PaAOHOBUX PU3UKIB
4yM noTeHuianie TepUTOPIN.
Taknin  nmigxig  noB’sA3aHun
nepesaxHo 3 MaclwTadammn
OOCNIOXeHb: KOMU WNAOeTbCs
Mpo paaoH — Uue AeCATKN-COTHI
TUCAY BUMIPIOBaHb. ToMy nep-
WA eTan peanisauii niany agin
— e onTuMi3auia nepBUHHOIO
CKPUHIHFOBOIrO A0CHIOXEHHS
pafoHy Yy MOBITPI MPUMILLLEHD
XUTNOBUX Ta rpoMaacbkux
OyOMHKIB.

BinbLicTb KpaiH Ha nepLomy
eTani OocCnigXeHb panoHy
3anpoBaaunm KapTyBaHHS
noro piBHiB [2, 5]. Y noganb-
LIOMY L KapTy OONOBHIOBaIN-
Cs i BUKOPMCTOBYBanucs Ans
iIHpOPMYBaHHA HACEJIEHHS MPO
pPagoHOBI NOTeHUiann TepuTo-
pin [6, 7].

Lpyrvin etan nonepegHix
OOCHIOXEHb PAAOHY — L& aHa-
Ni3 HasgBHOCTI YMHHUKIB Hepa-
AiauinHoi npmpoau, siki NoTeH-
LiMHO MOXYTb BMAMBaATU Ha
peani3awiio 3aXMCHUX 3axofiB
(memorpadivyHa cuTtyauid, co-
LliaNlbHO-EKOHOMIYHI YUHHUKMN
Towo). Cynepno3uuia umx
YMHHUKKIB | Oyae niarpyHTaIm
ONs1 BASBHAYEHHS Ta OKPEC/EH-
HA pPagoHOBMX MNOTeHUuianis

TEPUTOPIN | BCTAHOBJIEHHS
MPIOPUTETHOCTI MoganbLUnNX
LOCHIOXEHb.

MeTol0 po0OTU € OOrPYHTY-
BaHHS METOAONOrMYHNX acnek-
TiB OOCNIOXEHHS TepuTopin
040 iIXHbOrO CTYMEHs1 pago-
HOHEe6Ee3MeYHOCTi.

Martepiann Ta wmeTOaOM
pocnigXxeHb. BumipioBaHHSA
PiBHIB pagoHy-222 npoBoau-
JIMCb Yy NOBITPi  XUTNOBUX
OyOuHKIB BiANOBIOHO 40 BUMOT
«Hopm pagaiauinHoi 6e3nekn
Ykpaiun (HPBY-97)» [8] meTo-
[JOM MacuBHOI TPEKOBOI pano-
HOMETPIi 3 BUMKOPUCTAHHAM $IK

—®-

JeTeKkTopa HIiTpaT-Letono3HOI
mniekm Tmny LR-115 (Kodak).
PapoHoBi HakonunyyBsadi (pano-
HOMETPU) pPO3MilLyBanUCb Yy
crnanbHax abo AUTAYUX KiMHa-
Tax Ta eKCrnoHyBannca NpoTs-
rom 1-2 micsauis. lNMicna 3aBep-
LUEHHS1 eKCNOHYBaHHS pPagoHo-
MeTpu JocTaBnsnncs Ao nabo-
partopii, e BUMIyY4eHi OETEKTO-
pu nicnga npouenypw XiMivyHOro
TpaBneHHs 00paxoByBaNNCA HA
KiJIbKiCTb TPEKIB YLIKOOXEHb
MeTOLOM iCKPOBOro nigpaxyH-
Ky. Yytnmeictb meTtoay 3a 30-
[000BOI eKCnoauLji CTaHOBUTb
8-10 Bk+m-3 [9].

Ona 3abe3nevyeHHs cuctemMum
rapaHTii 9KOCTi BUMIpIOBaHb
npoBOAMAN KanibpyBaHHA Oe-
TEKTOpiB (BM3Ha4ann edek-
TUBHICTb peecTpauii) Wasxom
€KCMOHYBaHHSA MeBHOI napTii
pagoHOMETPIB Yy pPagoHOBIN
aTtMocdgepi 3 BigomMoo 06’em-
Ho akTmBHiCTIO (OA) pagoHy,
sika Mae cTaTyc poboyoro eTa-
noHy oanHmui OA pafoHy-222.
Lna nigTBepaXXeHHS KOPEeKT-
HOCTI pe3ynbLTaTiB BUMIPIOBaHb
Oyno npoBedeHo npoueanypu
3BipsiHHA 3 LLIBeaCbKOolo areH-
Luielo 3 npotmpagiauinHoro
3axucty (M. CTokrosnbm) Ta
HauioHanbHUM IHCTUTYTOM pa-
nionoriyHnx  Hayk (SAnoHis,
M. YHiba).

3rigHo 3 Bumoramu HPBY-97
HOPMOBAHOIO BEJINYMHOIO €
3HAYEHHS cepenHbOopivHOI
eKBIBAJIEHTHOI  PiIBHOBaXHOI
06'eMHOiI akTuBHOCTI (EPOA)
pagoHy 222 y MOBITPi NpUMi-
lweHb. Ona 6yaiBenb, Aki ekc-
nayaTtylTbCa 3 MNOCTINHUM
nepebyBaHHAM Ntoaen, piBeHb
000B'A3KOBUX OiA He Mae
nepesunuLyBaTu BENYNHY
100 bk-m-3 [8].

EPOA papoHy-222 y nosBiTpi

NPMMIWLEHb BU3HaAYann 3a
dopmynoio 1:
Ny-N,
Ax»=7'K;'Fm, BK'M'S, (1)
Egu

ne Ny — KinbKiCTb TpekiB ekc-
NMOHOBAHOIO AETeKTopa, TPeK:*
CM-2 (BU3HAYaETLCS K cepen -
HE 3HAYEHHA 3 TPbOX BUMIPIO-

|
|
doH neBHoi napTii HL, nniBkn,
TPeK+*CcMm2;
&rn — €PEKTUBHICTb peecTpauii
neTtektopa 3 neBHoi napTii HL,
NJiBKW y pafoHOBI aTMocdepi
(3Ha4yeHHs HaBepeHe y nac-
NOpPTi Ha TPEKOBUI OETEKTOP),
Tpek+cm-2+bk-1-m-3- noba-1;
t — yac eKcnoHyBaHHs, 0o6a;
K. — nonpaBo4HMIA KOEMILJEHT, LLIO
BPAXOBYE BIOXWIEHHS Bifl, PEXMY
TpaBneHHs! Ta NigpaxyHKy;
Fr, — KoediuieHT piBHOBaru
MiXX pagoHom Ta noro AP
(pexkomenpoBaHe MKP3 3Ha-
yeHHsa — 0,4 [10]).
CepenHbopiyHe 3Ha4YeHHs
EPOA panoHy-222 po3paxoBy-
Ba/N SIK CEpPEnHE 3HA4YeHHS
pes3ynbTaTiB BUMIPIOBaHb, Npo-
BEOEHUX Yy TEnnn Ta XONOA-
HU nepioan poky. [nsa perio-
HIiB, B IKUX TPMBANiCTb TEMNJIOr0
(TT) Ta xonogHoro (TX) nepio-
[iB POKY iCTOTHO BiOpi3HAIOTb-
Csl, CepeaHbOpiYHE 3HA4YEHHS
EPOA papoHy-222 y nosiTpi
NpUMILLEHb PO3PaxoByBanu 3a
dopmynoto 2:

Z _AmeT-TTFAWX-TX ,5K’M'3,(2)
emsp =
* T, +Ty

he Ager Ta Agwx — 3HAYEHHSA
EPOA papoHy-222, oTpuMaHi
BUMIPIOBAHHAMM Yy TENAMn Ta
XOJI0OHWIA nepioan poky, Bia-
noBigHO, bk M-3.

JocnigxeHHs cniBBigAHOLLEH-
Ha EPOA papoHy-222 «3uma-
NiTO» ONs pi8HUX PEriOHIB Kpai-
HV HaBedeHo y poboTi [11].

3Ha4yeHHs piyHoi EL], onpomi-
HEeHHS 32 PaxyHOK pagoHy-222
Y MOBITPI XXMUTIOBUX NPUMILLLEHb
pO3paxoByBasioCs 3a MatemMa-
TMYHUMKU  moapenamm MKP3
[10] 3a popmynoto 3:

BaHb); N, =
aHb); ® | Ez,=5.56-10"-7000
— BnaCHUu

'lrl'zsxs;qu = 0:043':4513:@ ’EK. M-3!(3)
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ne 5,56-10-6 — «koediuieHT
nepepaxyHky, MIx-m-3; 7000 —
pedepeHTHUiA 4ac nepeby-
BaHHS JIOONHN Y XUTIOBUX
MPUMILLEHHSAX Ha PiK, roa.; 1,1 —
[030BUIN KOe®IUEHT O/ Hace-
neHHa, mM3B-*(MIx-rog-m-3)-1;
Agsnp — CEpeaHEe 3Ha4YeHHs
EPOA papoHy-222 y nosiTpi
XUTNOBUX NPUMILLEHb, BK*M-3,
3a HOBOW CUCTEMOIO pagio-
JNIOFYHOroO 3axnCTy HACENEHHS
Bid, padoHy, sika I'PYHTYETbCS
Ha cyd4acHuxX nigxogax, no-
cTynboBaHux y lMy6nikauii 103
MKP3 [12, 13], m#ouinbHO
BCTaAHOBJIOBATW MOXiAHI pede-
peHTHI piBHi y TepmiHax OA
pafnoHy y MoBiTiI.
PekomeHOooBaHO BCTaHOBU-
TV BEPXHIO MEXY A5 NOXiAHO-
ro ped@epeHTHOro piBHS Yy
xuntni 300 Bk m-3. OA panoHy
300 Bbk+Mm-3 y NOBITPi XUTNO-
BUX OyOMHKIB BignoBigae piy-

—®-

Hin 0o3i 65m3bko 10 m3B [14].
Ona ananizy pesynbraTiB
nocnigxeHb BUKOPUCTOBYBA-
nncs CTaHOapTHI MeToam cTa-
TUCTUYHOIO aHanidy AaHuX.

Pesynetatm Ta 006roeo-
peHHa. BuwmipioBaHHa EPOA
pagoHy-222 nNpoBOOUNCH Y
MOBITPI XWUTNOBMX OYAUHKIB
pisHMX perioHiB YkpaiHn. 3a-
ranom 3paincHeHo noxHapg 30
TUCHAY BMMIPIOBaHb.

PiBHi pagoHy 'y roBiTpi
OyauHKIiB. AHani3oM pesynsTa-
TiB 0OCNIOXEHb BCTAHOBJIEHO,
O YaCTOTHMI po3noain ak-
TUBHOCTEN pafoHy Yy MOBITPI
OyOMHKIB M€ NOrHOPMabHUM
xapaktep (PUCYHOK).

CepenHe reoMeTpuyHe 3Ha-
yeHHsa EPOA papoHy-222 ans
OOHOMOBEPXOBUX  OYAMHKIB
CinbCbKOro Tuny cknano 52 bk
M3 (y TepmiHax OA -
130 Bbk*M™m-3), onga KkBapTup, AKi
po3TawoBaHi Ha nepLomy
noeepci 6aratonoBepxoBUX
oyauHkis — 40 (100) Bkem-3,
BULLE MEepLUOro nosepxy — 23
(58) bk+m-3. CtaHOapTHe BiA-
xunnenHa EPOA papony-222
Ons nepworo Tuny OyauHKIiB
cTaHoBUTbL 62 (155) Bk-*m-3,
npyroro Tuny — 48 (120) Bk * M-8,
TpeTboro Tmny — 28 (70) bk * m-3,
BctaHoOBNEHO, WO OCHOBHI
napameTpu po3noainy npak-

PucyHok 1

YacTtotHui po3snoain EPOA pagoHy-222 y noBiTpi
OyauHkiB YKpaiHu

OQHOMOBEPXOBI CiNbCbKi OYAMHKM

6000
3000
1000

300
200
100

200
150
100

50

200

lMpumitka: n — KibKiCTb OYANHKIB;

n=24760
Mgp = 52 Bk-m-3
SD = 62 Bk-m-3

MepLunii noBepx GaraTonoBepxiBku

n=2117
Mgp = 40 BKk-Mm3
SD = 48 bk-m3

MpumilweHHs, Wwo po3TaloBaHi BuLLe 1-ro noBepxy

n=1042
Mgp = 23 Brem3
SD = 28 Bk-m™3

400 600 Bk-m-3

Mgy, — CEPEeaHe reomeTpuyHe 3HavyeHHs EPOA panoHy-222;
SD - craHaaptHe BiaxuneHHss EPOA pagoHy-222.

TUYHO He 3MiHUNMCs 3i 36inb-
LWEHHAM KiNbKOCTI BUMIpIO-
BaHb.

AHanisom peasynbraTiB no-
CNigXeHb BCTAHOBMEHO, WO Y
cepenHbOMy MO KpaiHi piBEHb
HOpMaTUBY AOas pagoHy-222
100 (250) Bbk+*M-3 nepeBuLLy-
etbca y 19% Bunagkis, 200
(500) Bk*M-3 — y cepegHbOMY
nepesunyetTbca y 5,7% BuU-
nagkis, MMOBIPHICTb HAABHOCTI
oyauHkis 3 EPOA papoHy-222
nonHap 400 (1000) bk m-3 cTa-
HoBuna 0,01%.

Y Tabnuui 1 HaBemeHo oc-
HOBHi CTaTUCTU4YHI NapameTpu
wono EPOA papoHy-222. Ons
MOPIBHAHHA HaBeaeHOo BiAco-
TOK OyauHkiB, oe Oyno 3adik-
coBaHO nepeBuweHHa EPOA
panoHy y 50 (125) bk-m-3) 100
(250) bk-m-3 Ta 200 (500)
Bk Mm-3,

MeTtononoriyHi nigxoan A0
onTuMmI3aLlii MOHITOPUHIY pa-
JA0OHy. 3a peaynbratamu Oo-
cnigxeHb Oyno po3paxoBaHO
cepegHbopiyHi ELl onpoMiHEH-
HA HaCEeNeHHs Big pPanoHy.
BcTaHoBneHO, WO HaMbdinbLui
[031 OTPUMYE CinlbCbke Hace-
NIEHHS KpaiHM. FKwo npoaHa-
nidyBatn 4acTOTHUI po3noain
E[l onpomiHeHHsi, obymoBne-
HUX UUM OXepesom, TO Ha
nepwomMy eTani 0o KOropTtw
0oCi0 3 migBULWEHNMM O03aMu
MoxHa BigHecTn 0,01% cinb-
CbKOTFO HacefneHHs, ToOTOo
6am3bko 400 TMCAY OcCib, ki
OTPUMYIOTb CepenHbopidHi EL]
noHan 20 m3B ¢ pik-1.

B okpemux Bunagkax 3Ha4Hi
ELl onpOMiHEHHSI MOXE OTpWU-
MyBaTW MiCbKE HaCEeNeHHs,
Hanpuknaag y perioHax, ae pos-
BUHYTa BUOOOYBHA NPOMUCIIO-
BiCTb — MicTax Kpusun Pir i
KponueHuubknin. Taki micTa
pO3TaWoBYOTLCA nopsan 3
Laxramm, a iHKoNu i Hap cTa-
pMn BUpOOKaMK LIaxT.

OkpiMm TOro, BOHM MalOTb
cneunodiyHy XnTnory 3abyno-
BY, ska (popmyBanacsay 60-70-
Ti POKM MUHYIOrO CTONITTS,
nepeBaxXHO TaK 3BaHi «xpy-
LLLOBKW».

JocnigXeHHamMn BCTaHOB-
JIEHO, WO PiBHI pagoHy-222 y
Takux OyauMHKax He nuwe Ha
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FEATURES OF PLANNING OF THE STUDIES
OF INDOOR AIR LEVELS WITHIN THE ACTION
PLAN IMPLEMENTATION

1Pavienko T.O., 1Aksonov M. V.,

1Fryziuk M.A., 20perchuk A.P.,
1Fedorenko O.V.

1Sl «O.M. Marzieiev Institute for Public Health,
NAMSU», Kyiv, Ukraine

25| «Public Health Centre of Ukraine, Ministry
of Public Health of Ukraine», Kviv, Ukraine

Objective: Our aim was to substantiate the
methodological aspects of the study of the
radon hazard of the territories.

Materials and methods: The measurements
of the radon-222 levels were carried out with
the help of the passive track radonometry
method in the heating season. Cellulose
nitrate film of LR-115 type was used as a
detector. The time of the exposure of radon
accumulators made up 1-2 months. After the
chemical etching procedure, the detectors
were counted for the number of damage
tracks by the method of spark counting.

To establish the registration efficiency of the
track detectors (calibration), they were
exposed in the radon atmosphere with a
known radon activity. The radon atmosphere,
patented by the Institute of Public Health, is a
calibration source accredited by the National
Body of Standardization and Accreditation of
Ukraine.

Results: Indoor radon-222 measurements
were performed in more than 30 thousands

—®-

buildings. The indoor radon-222 EEVA geo-
metric mean for rural houses was found to be
52 Bq-m-3(for gas radon, this value is

130 Bqg+m-3), for apartments located on the
ground floor of multi-storied buildings —
40(100) Bg+m-3, above the ground floor —
23 (58) Bq-m-3 with a standard deviation of
62(155) Bq-m-3, 48 (120) Bq+-m-3 and

28 (70) Bqg+-m-3, correspondently.

The national average level of the standard for
radon-222 of 100 (250) Bq - m-3 was found to
be exceeded in 19% of cases, the level of
200 (500) Bg+-m-3 —in 5.7% of cases.
Effective radiation doses for the population of
the country have been determined. Non-radi-
ation factors, affecting the effectiveness of
studies, have been analyzed.

The algorithm for the assessment of the
radon risk degree for the territory has been
developed. It includes the analysis of the
structure of housing resources,
determination of the most typical engin
eering-and-planning solutions for buildings,
integral method of radon measurement,
identification of the critical types of buildings
based on the measurements of radon levels,
calculation of radiation risks from radon for
the population.

The basic requirements for the primary radon
monitoring in the context of the action plan
implementation have been identified.

Keywords: indoor radon, effective dose,
radiation risks, algorithm for actions.

nepwwux noBepxax, ane mn vy
KBapTUpax, po3talloBaHuX BU-
LLLE MEePLLOro noBepxy, MOXyTb
caratn 200-350 Bk +m-3, TOO6TO
EJl ixHiX MellKaHLiB CTaHOB-
nats 8-13 m3B - pik-1 [15, 16].

TepuTtopii Taknx HaCeneHux
NYHKTIB MaloTb OyTK BigHece-
HUMW 00 KaTeropii pagoHoHe-
6e3neyHnx, Tomy OyaiBni vy
HMX HEOOXioHO OOCHiaXyBaTH
nepwoyeproBo. Y Takomy
BMMNAAKY A0 NjaHiB NepPBUHHO-
ro obcTexeHHa HeobXxiaHo
BHOCUTM BUMIPIOBAHHS He
Ve Ha neplmnx noBepxax
faraTonoBepxoBux OYAUHKIB,
asne i Ha noBepxax, po3Tawlo-
BaAHMX BULLE.

TakMM YMHOM, OCHOBHOIO
3agadyelo aHanidy nonepegHix
OOCNIOXEHb € BU3HAYEHHS
KPUTUYHUX TFPYN HaCENeHHs,
SKi MOTEHLiNMHO MOXYTb OTPU-
MyBaTU 0031 OMNPOMIHEHHS,
HEMNPUNHATHI  WOA0 PiBHIB

pagiauinHo-ririeHiYHUX perna-
MeHTIB. Peanisauia nporpam
pemegiauii Loao0 panoHy-222
y OyauHkax aonsa uiei rpynu
0acTb MakcumasnbHy edek-
TUBHICTb SIK 32 A030BUM KpWU-
TepiemMm, Tak i 3a couianbHO-
€KOHOMIYHMMK Hachnigkamm

BTPYYaHHS.
HeobxigHO 3ayBaXkuTtu, LLO
OLUiHKM  KONEKTUBHUX [03

OMPOMIHEHHSI HE MOXHa BMKO-
PUCTOBYBATU AK KPUTEPIN Ons
npouenyp ontumisadii. lnoc-
Tpauie 00 UbOro TBepaXeEH-
HS € aHasi3 403 ONPOMIHEHHS
HaCeNleHHS Ha perioHasbHOMY
piBHi. Ha pucyHky 2 npeg-
CTaBNIEHO pe3y/bTaTu aHanidy
ELl onpomMiHEHHS BiO pagooHy-
222 y noBiTpi XUTNoBux Oy-
anHkiB KniBscbkoi obnacTti Ha
PiBHI OKpPEMMUX PanOoHIB, a Ha
pUCyHKY 3 — BIiONOBIOHI KO-
JNIEKTUBHI 0031 ONPOMIHEHHS
HaceneHHs UbOro perioHy. 3
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pucyHKa 2 BUOHO, WO MaKcu-
ManbHi  EJl  onpomiHeHHS
OTPUMYE HACENEHHSA NiBAEH-
HUX panoHiB obnacTi: Po-
KWTHAHCbkKOro, borycnascb-
Koro, TapawaHcbkoro, Bono-
napcbkoro, TeTiiBCbkOro. Ane
aKwo PokunTtHAHCbkMN Ta Bo-
rycnaBCbkKM panoHM i 3a
edeKTUBHUMN, i 32 KONEKTUB-
HAMM 003aMU OMNPOMIHEHHS
MELLKAHLIB NOTpPannsaTb A0
Kkateropii Hanbinbw Hebes-
MEYHMX, TO 3a KOJNIEKTUBHOIO
003010 OO0 uiei kareropii
MOXHa TakKoX BigaHEecCTU i
BbpoBapcbkuin, Buwropon-
Cbknii Ta BopucninbCbkuin
panoHn, HACENIEHHSA  AKUX
oTpumye E[l y cepenHbomy
BAOBIYI MEHLUI 003U MOPIBHAHO
3 HaCEeNIeHHAM MiBAEHHUX
panoHiB (puc. 2 3).

TakvM YAHOM, BUKOPUCTAHHS
KONEKTUBHMX 003 9K NapamMmeT-
pa nig 4Yac onTtumisauii Moxe
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3HAYHO BMIVHYTM Ha nporpa-
MU  MOHITOPUHIY  pPanoHy,
rnepenycim Ha Moro BapTiCTb.
Lle nos’a3aHe 3 TuM, WO Bapia-
OenbHiCTb piBHIB pagoHy Ha
PiBHI HacesieHnX NyHKTIB MOXe
CTaHOBUTM 00 OBOX MOPSAOKIB.
Hanpuknag, §KWo BU3HAYUTK
KiNbKiCTb OYOMHKIB, B SKUX
HeoOXiOHO NPOBECTM BUMIPIO-
BaHHA, a NOTiM peanisyBaTtu
NMPOTUPAAOHOBI 3axoau, TO
ons bpoeapcbkoro Ta bo-
PUCMINLCBKOro PamoHIiB iXHS
KiNlbKiCTb CTAaHOBUTUME BGNN3b-
ko 200 6yawuHkiB, ona Po-
KUTHAHCBbKOIrO paroHy — BXe
maxe 3200, a ona bory-
cnaecbkoro — 5200 6yguHKiB.
ToO6TO edekTMBHilLLE Ha nep-
LIOMY eTani KOHUEHTPYBaTN YCi
pecypcun Ha TuUx perioHax, ae
OyayTb BUWLMMMK CepeaHbo-
3BaxeHi ELl onpomiHeHHs, a He
KONEKTUBHI 003K, 3a AKUMWU
pPO3paxoBYOTbCSA pagiauinHi
pU3nNKN.

CepenHbo3BaXeHi A031 ONPOMiIHEHHS
HaceneHHqa KuiBcbKoi oonacrTi

—®-

LLle ogHa cneuudgiyHa o3Ha-
Ka, Ha sKKy BapTO 3BEPHYTU
yBary — ue Tun OyOuHKiIB.
AHanis pesynbraTtiB BUMIpIO-
BaHb BCTAQHOBMB HAaSABHICTb
OJ151 KOXKHOrO perioHy TMnoBux
pagoHoHebe3neyHmnx OyguH-
KiB. Tak, Ong uUeHTpasibHUX
obnacTei kpaiHM — Le caMaH-

Hi ByOUHKW, ONg NiBOEHHUX —
OyOuHKM 3 YepenaliHuka To-
wo. Ans npuknaay y Tabnuui 2
HaBefeHo faHi uwoao nepesu-
LLLEHHS HOpPMAaTUBY Y TUMOBUX
OyOuHKax OKPeEMUX panoHiB
Kuiscbkoi obnacti. 49kwo
3aranom no Knieckkii obnacTi
Ons OOHOMOBEPXOBUX CiNb-

Tabnvus 1

OCHOBHI CTaTUCTUYHI AaHi LWoA0 BMICTY pagoHy-222
y NMOBITPi 0AHONOBEPXOBUX OYAUHKIB Ci/lbCbKOro TUMy

CepenHe C_TaHuapTHe BiocoTok nepeBun-
Obnacr, | "SgyeTRAe | e | wor EPOA, B
Bkem3 Bkem3 50 100 | 200
BiHHMLbKa 41 /103 71/178 429 | 22,6 | 5,8
BonuvHcbka 13/33 11/28 0,9 0,2 0,0
JHinponeTpoBcbka 75/ 188 97 /243 69,8 | 41,9 | 13,8
XXntommpcbka 42 /105 66/ 165 45,3 |1 18,3 3,8
3anopisbka 46 /115 71/178 496 | 21,4 53
KipoBorpancbka 29/73 82 /205 33,3 | 14,8 3,7
KuiBcbka 30/75/ 63 /158 30,4 | 13,4 3,4
MwukonaiBcbka 36 /90 98 /245 35,9 | 13,6 9,7
Opecbka 32 /80 68/ 170 26,9 | 11,8 1,7
MonTtaBcbka 24 /60 43 /108 21,4 | 9,6 1,3
PiBHeHCcbKa 14 /35 26 /65 8,6 2,8 0,3
Cymcbka 19/48 28/ 70 10,9 | 34 0,7
TepHoninbcbka 85/213 107 / 268 71,3 | 42,6 | 15,5
XepcoHcbka 106 / 265 102 /255 88,3 | 53,3 | 16,7
Yepkacbka 64 /160 84/ 210 64,9 | 36,9 8,9
YepHiriscbka 21/53 29/73 8,1 1,2 0,2
PucyHok 2 PucyHok 3

1-2 m3B 3a pik
2-4 m3B 3a pik
>4 M3B 3a pik

lMpumitka: * — oiliviHo HaceneHHs1 ByJ/10 BigcesieHe.

KonekTuBHiI ,0O31 ONPOMiIHEHHS
HaceneHHs KuiBcbKoi obonacTi

HaceneHHs BiaceneHe
<50 nioa.-3B 3a pik
50-100 ntoa.-3B 3a pik
>100 ntoa.-3B 3a pik
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OCOBEHHOCTU NJIAHNPOBAHWSA
MCCﬂE,[[OBAHI/IVI YPOBHEW PAZIOHA

B BO3YXE 3[AHVN B PAMKAX
PEAJIN3ALNU MJIAHA IEVNCTBUN
1MaBnerko T.A., 1AkceHoB H.B.,
1Ppusiok M.A., 20nepyyk A.I.,
1dpegopeHko E.B.

Y «MIHCTUTYT 0BLLIECTBEHHOIr0 310P0BbS
um. A.H. Map3eesa HAMH YkpauHsbi»,

r. KueB, YkpaviHa

2[Y «lleHTp 06LEeCTBEHHOro 310P0BbS
MuHucTepcTBa 31paBOOXpPaHEHUST YKpPauHbI»,
r. KueB, YkpaviHa

Llenb pabotbsi. O60CHOBaHVEe METOA0JIOrN4e-
CKUX acrieKToB NCCen0BaHus pagoHO0NacHo-
CTU TEPPUTOPUIA.

Martepuanbl u meToabl UCC/IEA0BAHUS.
U3mepeHunss ypoBHe paaoHa-222 npoBoau-
JINCb B OTOMUTEJIbHbIVI CE30H METO0M rnac-
CUBHOVI TPEKOBO PaOHOMETPUN C UCIOJIb-
30BaHVEM B KQYECTBE AETEKTOPA HUTPAT-LIEJI-
JI0J103HOV rnieHku tuna LR-115. Bpems akc-
MOHMPOBAaHWSI PELOHOBbLIX HAKOMUTENEN
cocrtasnsno 1-2 mecsua. [eTekTopbl nociae
npoueaypbl XMMUYECKOro TpasJsieHusi 06c4u-
ThIBAJINCh 10 KOJINHECTBY TPEKOB MOBPEXAe-
HUVi METOAOM MCKPOBOIro cyera.

s onpeneneHns a¢pekTMBHOCTH perncrtpa-
LINn TPEKOBbIX ETEKTOPOB (KanbpoBKM) nx
SKCIOHUPOBaIn B pasloHOBOM aTMocgepe ¢
M3BECTHOM akTUBHOCTbIO pasoHa. PagoHoBasi
armocgepa, 3arnareHToBaHHas B IHCTutyte
06LecTBeHHoro 310poBbsi HAMH YkpauHsbi,
SIBJISIETCS] 9TAJIOHOM, aKKpeanTOBaHHbIM
HauwnoHasibHbIM OpraHoM cTaHaapTu3aunm v
akkpeanTaummn YkpavHsi.

—®-

Pe3ynbratbi. Bbiro/iHEHbI UBMEDPEHMS
panoHa-222 B Bosayxe 6osiee 30 ThiCsI4 XNJbIX
34aHnN. YCTaHOBJIEHO, 4YTO CpeaHee
reometpudeckoe 3Ha4veHne SPOA pagoHa-
222 5151 04HO3TaXHbIX JOMOB CE/IbCKOro Tuna
cocTtaBwio 52 bk * m-3 (B TepmuHax OA —

130 Bk *M-3), ansg kBapTvp, PACcroIOXKEHHbIX
Ha rnepBOM 3Taxe MHOIro3TaXHbIX JOMOB —

40 (100) bk + M-3, BbilLIE NEPBOro aTaxa —

23 (58) bk *M-3, npu cTaHAapPTHOM OTK/IOHE-
Hum - 62 (155) bk+m-3, 48 (120) Bk *M-3 n

28 (70) bk *M-3 COOTBETCTBEHHO.
YcraHoBieHO, 4TO B CpeaHEM 10 CTPaHE ypo-
BeHb HopmaTtusa 4ss pagoHa-222 B 100 (250)
bk Mm-3 npeBbilaeTcs B 19% ciyyaes, ypo-
BeHb 200 (500) bk *m-3 — B 5,7% crny4aes.
OnpenaeneHbl 3PPeKkTrBHbIE 103kl 00J1YHEHUS
HacesneHus cTpaHsbl. [poaHan3npoBaHbl
HepaaunaLmnoHHbIe ¢akTopsbl, BNSIIOLLUNE HA
3G YEKTUBHOCTb UCC/IE0BaHWIA.

PaspaboTaH anroputMm OLEHKMN CTENeHW paao-
HOOMacHOCTY TEPPUTOPUN, KOTOPbIV BKJ1OYA-
€T aHan3 CTPYKTYPbl XUINLLHOIo poHAa,
onpegeneHne Hanbosiee TUMNYHbIX MHXEeHep-
HO-MJ1aHUPOBOYHbIX PELLEHWI 3A4aHW, N3Me-
PEeHUNsT pagoHa NMHTerpasibHbIM METOAOM,
BbISIBJIEHNE KPUTUHHBIX TUMOB 34aHW M0
peaysibTaraM N3MepPEHNI YPOBHEV PaaoHa,
pacyeta paauaLmoHHbIX PUCKOB HACEIEHNS] OT
panoHa.

OnpenaeneHbl OCHOBHbIE TPeboBaHUs K rep-
BUYHOMY MOHUTOPUHIY PaAOHa B KOHTEKCTE
peanv3aunn pagoHOBOro raaHa AeviCTBUN.

Knro4yeBbie cnioBa: pagoH B gomax,
apexkTnBHas gosa, pagnaunoHHbIe
PUCKU, aZiIrOPUTM SEHCTBUINA.

CbKUX OYOMHKIB NepeBULLEHHS
pagiauinHo-ririeHiyHoro per-
nameHTy 3adikcoBaHo y 13%
BMMAAKIiB, TO ONAS LEMSHUX
OyANHKIB NMepeBULLEHHA cTa-
HOBUTb 15%, Oons goepeB’saHUX
- 12%, onga camaHHux — 43%.
Ane Ha piBHi OKPpEMUX PANOHIB,
3a5exHo Big MpeBanyoi
CTPYKTYPU XUTIOBOrO HOHAY,
Lji CniBBiOHOLWIEHHSI BapilOlOTb
y AyXe WMPOKMX Mexax.

Tak, ong niBHIYHUX pPaNoHIB
KniBcbkoi obnacTi KpUTU4yHNUM
TUNOM € uernaHi 6yauHku. ns
MepesacnaB-XMenbHNULBLKOIO
panoHy nuwe B 1% O6yauHkiB
Takoro Tuny 3adikcoBaHe nia-
BULLIEHI PiBHI pagoHy-222. [1ns
POKNTHAHCBKOro panoHy us
Benn4nHa cknana 45%, ond
TapawaHcbkoro — 31%. Ca-
MaHHi OyOMHKK Ha MiBHOYI He

3yCTpivyaloTbCH, a OT Ha NiBAOHi
obnacTi (Ue KPUTUYHWUIA TuUn
OyaiBenb) NepeBULLLEHHSA CH-
rae 75%.

na KOXHOro perioHy kpai-
HU TpaauuinHi iHXEeHepHOo-
niaaHyBasbHi pPilLEHHS OYyAWNH-
KiB OyAyTb ICTOTHO BiOpi3HSA-

Tabnuuga 2

BignoBigHicTb OyAUHKIB Pi3HUX TUMNiB BUMOram
papiauiiHO-ririeHiYHUX pernameHTiB

[epeB’saHi Llerngni CamaHHi
o Kinb- |% nepe-| Kinb- |% nepe-| Kinb- |% nepe-
PaiioH KiICTb |BWLLEHb| KiCTb |BUWLIEHb| KiCTb |BULLEHb
OynuH- 250 OyauH- 250 OyauH- 250
KiB Bk*m-3 KiB Bk*m-3 KiB Bk*m-3
BorycnaBcbkuii 181 45 336 38 32 53
BopoasHcbkni 362 7 213 10 0 0
OO6yxiBCbKNI 58 12 105 20 4 75
Mepescnag-
XMenbHULbKNUN 134 3 317 1 0 0
PokuTHAHCHKNIN 184 64 489 45 28 75
TapalaHCcbkni 83 22 323 31 7 29
KuniBcbka 006. 2916 12 4732 15 169 43
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TUCS HaBiTb Ha PIiBHI OAHIEl
obnacTti. Ha nepwomy eTtani
jocnigxeHb HeobxigHO Bpa-
XOBYBaTU LIIO 3aKOHOMIPHICTb
i, NJIaHYI04YM NEPBUHHUIA MOHI-
TOPUHT, MaKCMMaJsibHO OXOMn-
TV BUMIPIOBAHHAMW YCi TUMNKN
OYyOMHKIB.

TakumMm 4YMHOM, anropuTMm
OUiHKM pagoHOHebEe3neyYHOoCTi
Teputopii Mae cknagatnuca 3
TakuX KPOKIB:

U aHanisy CTpPyKTypu XUTNO-
BOro GOHAY i BU3HAYEHHS Hali-
OinblWl TUNOBUX iHXEHEepPHO-
niaHyBanbHUX pillieHb ByOuH-
KiB Ta 3a iXHIMK pe3ynbraTtamMmu
BM3HA4YEeHHA Haubinbll pano-
HoHebOe3nevyHux Tunis Oyai-
BeNb, sKi MalTb ByTK gocnia-
>KEHi nepLIoyeproBo;

U BMMiptOBaHHS piBHIB pago-
Hy-222 y noBiTpi OyAuVHKIB
iHTErpanbHUMM MeTogamMu 3
4yaCOM  EKCMOHYBAHHA  He
MeHwe 30 oi6 B onantoBasb-
HUN CE30H (BMMIpIOBAHHS Ma-
I0OTb NPOBOOUTUCH 3a BWU-
NagkoBUM MPUHLMNOM Bigb60-
py OyanHKIB 3 MakCUManbHUM
OXOMJIEHHAM YCi€i TepuTopii
perioHy 0OCNIOXEHb);

U Bu3HavyeHHs Bennumuu EJ,
OMPOMIHEHHS HACENEHHS;

U aHanisy HaaBHOCTI iHLWWIMNX
¢dakTopiB HepagjauinHoi npu-
poamn, ki MOXYTb BIMBATU Ha
PiBHI ONPOMIHEHHSI HACENEHHS
(Hanpuknag, HagBHICTb LWAxT
abo kap’epiB);

U BM3HaA4YeHHS pagiauinHmx
pU3nKiB HACENEHHS.

BuasneHHsa OypiBenb Ta
TEPUTOPIA 3 NIABULLEHNMN
piBHAMW pafoHy-222 [03BO-
NNTb 3anpoBagnT ePeKTUBHY
CUCTEMY 3axuUCHUX 3axomaiB
OJ151 BMEHLUEHHS ONPOMIHEHHS
pagoHOM HaCefeHHs y pamMmkax
LepxaBHOro naany ain.

—®-

BucHoBku

1. BcTtaHoBneHo, wo Aanad
OOCNIOKEHHS TEPUTOPIN WOA0
IXHBOro CTYMeHs pagoHOHe-
©e3MneyHOCTi MeToa0noris Mo-
HITOPUHIY pagoHy Mae nepea-
6ayaTun aHani3 CTPYKTYPU XnT-
NoBOro oHOy Ta BU3HAYEHHS
HanOdINbLL TUMOBUX iHXeHep-
HO-MNaHyBasIbHUX pilleHb BOy-
hiBenb ans obpaHoro periowy,
BM3HA4YeHHA Hanbinbw pano-
HoHeOe3neyHnx Tunie Oyni-
Beb 3a pesynbratamu gochif-
XXEHb PIBHIB pafoHy, a Takox
pO3paxyHOK edeKTUBHUX 003
Ta pagiauiiHux pu3nkiB Hace-
JIEHHS, 9KE MELIKae Ha Uuunx
TEPUTOPIFX.

2. BumipioBaHHS piBHIB pa-
OOHY HanexuTb NpPOBOOUTU
iHTEerpasibHUMM MeTogamMu 3a
eavHuMn npotokonamu. Op-
raHizauis gocnigXxeHbo Mae
000B’A3KOBO 320€3Me4nNTN CUC-
TEMY rapaHTii SKOCTi BUMIpIO-
BaHb — Mpouenypwn 3BIPSHHS
Mix nabopaTopisamu, gki be-
pyTb y4acTb Y NPOBEOEHHI BU-
MiploBaHb.

3. 3a pesynbratamum none-
peaHix OocCnigXeHb BCTAHOB-
JNIEHO, WO CEPEeOHE reomeT-
puyHe 3HavyeHHs EPOA papo-
Hy-222 AOng OAOHOMNOBEPXOBUX
OYyOMHKIB CiNbCbKOro TUMy cTa-
HOBMNO 52 BbK+M-3 (y TepMiHax
OA - 130 bk+m-3), onsa keBap-
TUP, AKi pOo3TalloBaHi Ha nep-
oMy noBepci Garatonosep-
xoBux 6yauHkie — 40 (100)
Bk+Mm-3, BULlE Mepworo no-
Bepxy — 23 (58) bk-m-3.
CtaHpapTHe BiaxuneHHs EPOA
panoHy 222 ons nepworo Tmny
OyauHkKiB cTaHOBUTbL 62 (155)
bk-m-3, ppyroro Tuny — 48
(120) bk*M-3, TpETLOrO TUNY —
28 (70) bk *m-3.

4. Y cepegHbOMY MO KpaiHi
piBEeHb HOpMATMBY O Pafo-
Hy-222 100 (250) bk+m-3 ne-
peBuLLyeTbCsa Yy 19% Bunaakis,
200 (500) bk*M-3 — y 5 7%
BMNAAKIB, iIMOBIPHICTb HAABHO-
cTi 6yamHkie 3 EPOA panoHy-
222 noHapg 400 (1000) bk+m-3
ctaHoBuUTb 0,01%.

5. BcTtaHoBneHo, WO Han-
OinbLi 003n Big panoHy-222
OTPUMYE CiNlbCbKE HaCENIeHHS
kpaiHn. bnusbko 400 Tucsau

oci6 (0,01% cinbcbkoro Hace-
JIEHHS) OTPUMYIOTb 403U MNOo-
Hag 20 m3B -« pik-1.
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