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K doneocpounsim mepam paduayuoHHol 3auumel HacereHus: paduOAKMUGHO 3a2PA3HEHHbIX MeppUmopui,
NPUMEHSEMbIM C Ueabl) NPe0OmEpaleHUs. XPOHU1eCKo0 00AyHeHuUs, OMHOCUMcs nepeceaenue. B nayunoi
Aumepamype aKmusHo 00CyHcOaemces: 60nPOC ONPAGOAHHOCHU MAKOU paduKaibHol Mmepbl 3auumst. OOHaKo
HayuHble uccredosanus 6 0oavulell Mepe HANPAGAeHbl HA NOUCK 000CHOBAHHBIX (00308biX Kpumepues
U €cnoco608 ONMUMUBAUUU Decypcos, HeoOXOOUMbIX 04 peaausayuuu dmoeo 3aUUMHO20 MepOonpUIMUs.
Bonpoc o npodonycumensrocmu meponpusmuii no nepeceseHuro Jcumeneli ¢ 3aepA3HEHHbIX MEPPUMOPULL
oceewen caabo. llens uccredosanus — oueHums NPOOOANICUMENBHOCHb DeAAU3AUUU  MePOnPUSMUL
no nepecefenuro ycumenell HaceneHHvx nynkmoe Oaccetina peku Teuu u meppumopuu Bocmouno-
Ypanvckoeo paduoakmuenozo caeda. Mamepuans: u memodsi: Hcmounukom ungopmayuu 06 omceneHHbIX
Jcumensix  paduoaKmueHO  3aePA3HEHHbIX  Meppumoputl  Ypanvckoeo pecuoHa NOCAYHCUAA  MeOUKo-
dosumempuueckaa 6aza Oannvlx  FOxcno-Ypanvckoeo  hedepanvhoeo  HAYUHO-KAUHUMECKOO —UeHMpPA
Mmeduyunckol ouogusuku Pedepanvroco meduko-6uos0euueckoeo azenmemea. Pesyibmamol ucciedoéanus
u o6cyaucoenue: Jna 08yx paduauuoHHbIX CUMYayuil RPOAHAAUUPOBAHbL U CONOCMABACHbL CDOKU NPOBEOeHUs
Meponpusimuii no omceneHuro cumeneli HaceaeHHvlx nyHkmoe. Ilepecenenue cumeneti u3 npuGpPeNCHvIX
HaceaeHHviX nyHKmoe pexku Teuu daunoce 0o eocvmu aem, a OaumeabHOCMb pakmuueckoeo (6e3 yuema
n0020MOoBUMeNbHO20 Nepuoda) omceneHus Jcumenel cocmasuisa om 08yx 00 uemwvipex nem. M3 eécex
OMICENCHHBIX HACEACHHbIX NYHKMO8 SMOtl meppumopuu 60buiee0 epemMeru nompeto8ano omeeneHue nocetka
nodco6Hoeo xossticmea mpecma Ne 92. [lepecenenue jcumeneli u3 HaceaeHHbIX NYHKMOB, PACHOAONCEHHbIX
Ha meppumopuu Bocmouno-Ypanvckoeo paduoaxmuerozo creda, 0bi10 npogedeHo 6 boaee cocamole CpoKu.
TIpu smom Oviau peaauz08ansl maKue mepsl 3auUMbL KaK 38aKyayust (npo0oANCUMENbHOCHbIO 8 HECKOAbKO
CYMoK) u naamogoe omcenenue (npodoadcumensHocmolo 00 08yx aem). 3axawouenue: [Iposedenue
MeponpusmuLl no NAAGHOBOMY OmCeaeHUIo Hacerelus ¢ meppumopuu Bocmouno-Ypansckoeo paduoaxmugroeo
creda omauManoc, Om npogedeHUs Meponpusmuii no OmceAeHuio Jicumeneli HACEeNeHHbIX NYHKMOS,
pacnonocennvix Ha peke Teue: daumenvHocmy (Pakmuueckoeo nepeceseHus dcumeneli ¢ 3aepsi3HeHHbIX
meppumoputi Bocmouno-Ypanvckoeo paduoakmuernoeo cieda He npegviuidaa 08yX Aem, a ¢ NPUOPEINCHbIX
meppumoputi pexu Tewu — yemvipex nem.

KnoueBbie cnoBa: 3awumuvie Mepvl, nepecenenue, Ypanrbckaa Ko20pma AapuiiHo-004y4eHH020
Hacenenus, pexa Teua, Bocmouno-Ypanvckuii paduoaxmueHulil caeo.

BeepeHue

OcHOBHas KOHLEMUMS CUCTEMbI PafMaLMOHHON 3aLUmThI,
HanpaBfeHHOWM Ha OXPaHy 300POBbS YeNoBeKa OT BPEOHOrO BO3-
LENCTBUS NOHM3UPYIOLLMX N3NTYHEHW, 3aKkKTI0HaeTcs B NPeaoT-
BPALLEHUN OETEPMUHNPOBaHHBLIX 3DHEKTOB 1 CHUXXEHWIO J0 pa-
3YMHO OOCTUXMMBIX YPOBHEN PUCKOB BOSHNKHOBEHWSI CTOXaCTn-
yecknx acdekToB [1]. Mpyr BOSHNKHOBEHNM MacLUTAOHOM pagva-
LIMOHHOW cuTyaumm K appekTMBHLIM MepamM pagmaLmMoHHON 3a-
LUNTBI OTHOCUTCS OTCENEHNE (BPEMEHHOE MM NMOCTOSIHHOE) XM~
Tenei pagnoakTMBHO 3arpsi3HEHHbIX TeppuTopuia [1, 2]. Mo cpo-
KaM NPUHATUSA PELLIEHWI O 3aLLMTe 300P0BbS HACENEHMS nepece-
JIEHNE MOXET OblITb 9KCTPEHHBIM UM NIaHOBbIM [2—4]. M0 Hnum-
aunmM TaKkoro peLleHns nepeceneHne MoxXeT ObiTb J0BPOBOb-
HbIM MO0 NPUHYANTENBHBIM, T.€. MPUHSTHIM MO PELLEHWIO aaMU-
HUCTPATUBHBIX OPraHoB TeppuTopum [5].

B M1POBO MCTOPUM SSAEPHBIX M PAAVNOSIONMHYECKNX COOLITUIA
[6] nmetoTcs NpuMepbl MPUMEHEHWS 3aLLMTHOM Mepbl, CBSA3aH-
HOW C oTceneHmeM (O0OpPOBOJSIbHBIM WUV MPUHYAUTENBHBIM)
B C/ly4ae MaclutabHoro 3arpsisHeHus Tepputopun [7, 8]. Mep-
BbliA OMbIT NPUHYAUTENBHOIO OTCENeHUst Xutener Obi nonyveH
B cepeamHe npolunioro Beka Ha tepputopun CCCP. CeszaHo
370 6bI0 C NPEfOTBPALLEHVEM BPEAA 300POBLIO HACENEHUS OT
BO3JEMCTBMSA NOHU3VPYIOLLLErO U3Ny4eHNs BCIIEACTBME BO3HVK-
HOBEHMS OBYX pagmauMOHHbIX cuTyaumin Ha tOxHom Ypane:
COPOCOB XNOKMX PaAM0akTMBHbIX 0TX0A0B (PKPO) xmMmMKom6um-
HaTta «Masik» B koHUe 1940-x — B Havane 1950-x rr. B peky Teuy
1 pagmaumoHHon aapumn 1957 ropa (B3pbiB EMKOCTU C BbICOKO-
aKTMBHbIMW PaANOaKTUBHBLIMIW OTXOAAMM Ha TOM Xe Npeanpus-
Tn) c obpasoBaHne BOCTO4YHO-YpasibCKOro paavioakTMBHOMO
cnepa (BYPC) [7, 9]. B Hay4HOW nuTepaType akTMBHO obcyxaa-
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€TC BOMPOC OnpaBOaHHOCTU TakoW paaukaibHOW Mepbl 3a-
LWMTbI Kak nepecenexuve [7, 8, 10-12]. Mpwn aTOM NpUHLMN 3a-
LLMTBI PACCTOSIHMEM COMHEHWNI HE BbI3bIBAET N HAY4YHbIE UCCTe-
[0BaHVIsl HanpaBJieHbl Ha MNOMCK 060CHOBAHHbIX [,030BbIX KpUTE-
prveB 1 CNOCOB0B ONTUMM3ALMM PECYPCOB, HEOOXOOMMbIX 151
peanusaummn 3Toro 3awmTHOro meponpusatns. OgHako B nuTe-
paTtype cnabo OCBELLEH BONPOC NPOAOKUTENBHOCTN OpraHm-
3aLMOHHbBIX MEPONPUSATUA NO NEPECENEHNIO HaceneHus ¢ 3a-
IPA3HEHHBIX TEPPUTOPUIA HA TEPPUTOPUM «HUCTbIE» C LIENbIO
NpeaoTBPALLEHNS €70 XPOHNYECKOrO 061yHeHums.

B lOxHO-Ypanbckom denepasibHOM Hay4HO-KJIIMHUYECKOM
LeHTpe meauumHekon 6rnocdumsmkn GMBA Poccun (IOYpdDHKLL
MB) nidopmauma No 06,yHEHHBbIM XUTENSM PaAMOAKTUBHO 3a-
rPA3HEHHBIX TEPPUTOPUIA OPraHn3oBaHa B MeaNKO-A03UMETPU-
yeckyto 6a3y AaHHbIX «Henosek» IOYpPHKL, MB (B, «Heno-
Bek») [13]. MNpennoxeHHbIn MeTo, knaccudukaumm npeacTasmn-
Tenen YpanbCkon KoropTbl aBapuinHo-06/1y4eHHOro HaceneHus
(YKAQOH) [14] no kpuTepu1Iio BbIHYXOEHHOrO nepecenexus [15]
(TO ecTb mepeceneHns No PacrnopsPKEHIO OPraHOB BracTy)
no3BoNv onpenennTb GakTniyeckme CpPoKU NPUHYOUTENBHOTO
OTCeNeHnst NpeacTaBmTenen KOropTel C PaAYOaKTMBHO 3arpsi3-
HEHHbIX TeppUTOpPUIA. [NosBMNACE BO3MOXHOCTb 151 ABYX Paav-
AUMOHHbIX COOBITUIA C MacLUTaOHbIM 3arpsiBHEHNEM TEPPUTO-

puin, 6aM3KNX NO BPEMEHWN M NPOUIOLLEALLMX B Npeaenax oa-
HOrO pervoHa, NPOBECTN NCCefoBaHVEe XapakTepa peanvsa-
LMW Takon Mepbl 3aLMThl 300P0BbS HACEeNeHs OT BPedHOro
BO3JENCTBMSA NOHM3VPYIOLLLETO U3JTyHeHMs Kak NnepeceneHue.

Llenb uccnepoBaHust — OLIEHWTb NPOAOIIKUTENBHOCTb pe-
ann3aumn MepPOoNpPUATUIA NO NEPECENEHNIO XUTENEN HACENEH-
HbIX MYHKTOB 6acceiHa peku Teun n Tepputopuii BYPC.

Marepuam.l n metoabl

MHbopmaums 06 065yHeHHbIX XUTENAX PaaMoakTUBHO 3a-
rPSIBHEHHBIX TEPPUTOPUIA YpanbCckoro pernoHa cobpaHa B B,
«Yenoeek» [13]. YncneHHocTe YKAOH coctaensina npubnmnsm-
TenbHO 63 ThIC. YenoBek, NpoxmBaBLLKX B neprog, 1950-1960 rr.
B HIN YenabuHckoin n KypraHckon obnactein 1 obny4mBLLMXCS
Bcnencteme cutyaumii Ha MO «Masik» [14]. BpemeHHble pamkim
peanuaumm NpUHYOUTENBHOMO NEePeCceNeHnst NPeacTaBmTenemn
YKAOH 6b1nv onpeneneHbl no pesynstatam nccnenosaHus [15].

B naHHOM nccnenoBaHnm 6bI10 NPOBEAEHO MPYNNMPOBaHNE
HIM no pagmMaunoHHOM cuTyaumm 1 rogy BbixoAa pacnopsam-
TENbHOro AOKYMEHTa aAMUHUCTPATMBHBIX OpraHoB 06 oTcene-
HUW XUTENen 3arpasHeHHbIX Tepputopuii HensbuHcekon n Kyp-
raHckown obnacTteii (Tabn. 1).

Tabma 1
Ipynnbl HaceNeHHbIX MYHKTOB
[Table 1
Groups of settlements]
Mpynna HaceneHHbIn nyHKT
[Group] [Settlement]
Curyaums 0671y4eHns1 HaceseHus BeaeacTeue copocos XKXKPO B peky Tevy
[Situation of public exposure due to LRW discharges into the Techa River]
Bonbluoe Ncaeso', Mepacumoska’, M6parnmoso ™, Manoe TackuHo™*, MeTtavHo', Hageipos MocT', Hagwiposo', Hasaposo'™,
T.1954 Hosoe AcaHoBo', Moaco6Hoe xo3sincTso Tpecta Ne 92, Ctapoe AcaHoso', Teda-Bpoa"* [Bolshoye Isaevo', Gerasimovka',
[T.1954] Ibragimovo'*, Maloye Taskino"*, Metlino’, Nadyrov Most', Nadyrovo', Nazarovo™*, Novoye Asanovo', Farm of Trust No. 92',
Staroye Asanovo', Techa-Brod"*]
[? 1 ggg] leonoropassenoqHbIi nocenok (MPM)' [Settlement of the geological prospecting party (GRP) ]
T 1957 2-9 benospka’®, BaknaHoso', Betpoayvika'™*, FaHnHo™*, lybacoso’, 3amaHuxa’', KapnuHo', Kypmaroso', Mapkoso™*, Oco-
[T' 1957] nopka', Maroso™*, Mporpecc®*, Yepenaroso' [Beloyarka-2°, Baklanovo', Vetroduika"*, Ganino®*, Dubasovo’, Zamanikha',
: Karpino', Kurmanovo', Markovo®*, Osolodka', Panovo"*, Progress™*, Cherepanovo']
Cutyawms 06J1yHeHms HacesIeHVs BoaeacTame asapu 1957 roda
[Situation of public exposure due to the 1957 accident]
[E} Sg;] BepaaHuw', Fanvkaesa', Kupnivaukn'™*, Catnbikoso' [Berdyanish', Galikaeva', Kirpichiki"*, Satlykovo']
Anabyra', Boesckoe', BpioxaHoso*, MopHbIi', N'yceso', Urnw', KpusowwenHo', Manoe LLiabyposo™*, MenbHkoso ', Pycckas
B.1958 Kapa6Goska', CkoprHoso"™*, TpoLukoso *, PaanHo™*, KOro-KoHeso' [Alabuga’, Boevskoye', Bryukhanovo'*, Gorny', Gusevo',
[E.1958] Igish', Krivosheino', Maloye Shaburovo'*, Melnikovo*, Russkaya Karabolka', Skorinovo"*, Troshkovo"*, Fadino"*, Yugo-
Konevo']
B.1959 1 1
[E.1959] Kaxakynb' [Kazhakul']

" HINM oTHocuncs k YensbuHckoii ob6nacty [The settlement belonged to Chelyabinsk region]; *HIM otHocuncs k KypraHckoii o6nactu [The settlement belonged to

Kurgan region].

* HIM ¢ uucneHHocTbio HaceneHns meHee 200 Yenosek [The population is less 200 residents].

YucneHHocTb xuteneii B HIM 6acceiiHa peku Teun, noase-
XKalumx otcenenumio, Ha 1950 rog coctasnsna ot 50 no 1000 ye-
nosek; B HIM Tepputopumn BYPC — ot 70 o 2500 yenosek. O6-
WA YUCNEHHOCTb OTCENEHHbIX XUTenen (npeacraBuTenei
YKAOH) cocTaBmna npnbamsnTesnibHO No 8 ThiCAY HYeNoBEK COOT-
BETCTBEHHO. CpokM hakTUHecKon peanmsaummn 3aLLUmTHbIX Me-
PONPUSTUI MO NEPECENEHMIO XUTENEN 3ar PA3HEHHbIX TEPPUTO-
pUN, BKOYASA «MEepUOL, MPUHATUS PELLEHU» U «Nepuog, nepe-
ceneHvs», onpeaeneHbsl No pedynbtatam nccnegosaHus [15].

Cuctematmdaumio n 06paboTky MCXOOHOM WHPOpMaLMN
npoBoaunu ¢ ucnonsb3oaHem MS Office Excel 2013, ctatu-
CTUYECKUIA aHaJIN3 — C UCMOJ1Ib30BaHMEM NPOrPaMMHOro nakeTa
Past 5.0.2.

Pe3ynbraTtbl n 06cyxaeHve

[Nepecenenvie xutenen HI' 6acceviHa pekv Teun

MeponpusaTis N0 NepeceneHnto Xxutenen nNpuopexHbix HI
pekn Teum Obinn nHMumMmMpoBaHbl B 1954, 1956 1 1957 ropax.
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"pynnbi HIM, oTceneHHble no pacnopsikeHusm 1954 ropa (rpynna
HIM «T.1954») n 1957 ropa (rpynna HI «T.1957») conoctaBuMbl
kak no konuyectsy HIM (12 HM v 13 HIM cooTBETCTBEHHO), Tak 1 MO
COBOKYMHOW YXNCIIEHHOCTU HAaCENEHWS, OLEHEHHOW Ha rof, BbIXO4a
pacrnopsautensHoro aokymenta. B rpynne HIM «T.1954» (6e3
yyeTa nocenka nogcobHoro xo3sicTea Tpecta Ne 92) nons xure-
nen, NnepecenmBLLVXCS B «NepPUoL, MPUHATUSA peLueHnia» [15], co-
craBuna (5,0+1,5)%', B rpynne HM «T.1957» — (10,0 £ 1,6) %.
Ha opraHusaumnio nepeceneHns xutenen nepson rpynnbl HI
(Taicke 6e3 ydeTa nocesnka NoacobHoro xossarcTaa Tpecta Ne 92)
noTpe6oBanock OT AByX [0 4eThipex feT (B CpegHeM —
2,7[2,3 ... 3,11’ ropa), xuteneii BTOPOi rpynnbl — OT ABYX 40 NS
nert (B cpeoHem — 4,1[3,7 ... 4,5] roga), a AnUTENBLHOCTb «Mepu-
opanepeceneHus» [15] coctaBuna, B cpeaHem, 2[1,7 ... 2,31 roga
n2,1[1,6... 2,5] roga cooTBeTCcTBEHHO. CaMbIM NPOAOIIKUTESb-
HbIM ObINIO NEPeceneHne XUTenein nocesnka noacobHOro Xossi-
ctBa Ne 92, dpakTnyeckoe OTCeneHe KOTOPOro Ha4aIoCh INLLb
yepes YeThbIPE roaa Nnocse Beixo4a NOCTAHOBNEHNS 06 OTCENEHNM
1 AINNOCH YeThIpe roaa, YTo 0bycnosneHo cneuydukoi HI, 06-
Pa30BaHHOrO AJ19 HYX, CENbCKOXO39NCTBEHHOIO NMPEAnpUATUS.
B oTnnume ot nocenka noacobHOro Xxo3siicTea, MeponpusTie rno
NEePECENEHNIO  reosioropas3BefoyHoro nocenka (rpynnma HI
«T.1956») Npoun30LLIO B cxaTble cpoku: B 1957 roay nocenok 6bi
oTCceneH n nnkenampoBaH [12]. C MoMeHTa BbIx0Aa 2AMUHUCTPA-
TUBHOMO MOCTAaHOB/EHWS B Camble KOPOTKME CPOKM OblNO OpraHm-
30BaHO nepeceneHmne Masbix No YmcneHHocTm xuntenen HI (Ma-
HWHO, NBparumoBo, Manoe TackuHo, Teva-bpoa), a Takke no-
cenka reonoropassenkv. Camoe NpoaokmTeNbHOE BpEMS Hace-
JIeHVe NpoaosIKasio NPOXMBATL B AepeBHsIX 2-9 benosipka, Oco-
nopaka, KapnvHo, a Takke B nocersnke noacobHOro Xxo3simcTea Tpe-
cta Ne92. Cambii MPOJOMKUTENBHBIN «Meprog, NepeceneHns»
(T.e. 6e3 ydeTa BpEMEHWN Ha MOArOTOBUTENBbHBLIE MEPOMNPUSATAS)
otMedeH ans HIMTMapkoBo 1 nocenka noacobHOro Xo3scTaa.

3 nprBeaeHHON Bbile MHDOPMALMN MOXHO 3aK/OHNTD,
4TO B LI&IOM MEPONPUSTUS MO OTCENEHMIO TEHEHCKUX NPUOpeXx-
HbIx HI (3a nckntoyeHmemM nocesnka noacobHOro Xo3simcTea Tpe-
cta Ne 92), nHnummposaHHble B 1954 rogy, nmetot 6osnee KopoT-
KM€ CPOKM UCMOJSIHEHUS, YEM MEPONPUSATUS, PELLEHNS MO KOTO-
pbIM Obin NpUHATLI B 1957 rogy, T.e. MOXHO MpPU3HaTb, YTO
npakTnyeckas peannsaumsi Meponpusituin no otcenenno HIM no
npaBnTENbCTBEHHOMY pacnopskeHnto 1954 ropa nposoamnach
6onee opraHM3oBaHo, Yem no pacnopsixeHunto 1957 ropa. Oa-
HaKo pasnuyvi B AIMTENBHOCTU «Nepuofa nepeceseHns» ans
aTux rpynn HIM He BbiSiBNEeHO. 3TO e NoATBEPXAAET aHaIM3
rPYNMNoOBbIX YACTOTHbIX pacnpeneneHnin CTaHaapPTU30BaHHbIX (2
npeobpasoBaHue [16]) BeNNYnMH MUrPaLIMOHHOM YObIIV Hacene-
HWS 3a 1o, B «<Nepuo, nepeceneHnsi», KOTopbIii He Noka3asn 3Ha-
YnMbIx pasnunymii (p > 0,05; Tect Konmoroposa-CmupHoBa). Bo-
niee anutenbHoe Bpems notpeboBasiock Ans nepecenexns HIl,
CNeLmanM3rpoBaBLIErocsi B CEJIbCKOXO3ANCTBEHHON OTpacin
3KOHOMUIKM.

Nepecenenvie xutenen Tepputopum BYPC

MurpaumoHHbIe NPOLIECChI, CBA3AHHbIE C OTCENEHNEM XUTe-
neiin3 HIM tepputopumn BYPC, paznmyatoT kak 9KCTPEHHbIE 1 na-
HoBble [4, 5]. B rog aBapumn aKCTPEHHO GbI0 MOMHOCTHIO OTCe-
neHo Tpu HIM wn ogvH HI (4. Knpnuyvkn) oTceneH 4acTuiHO
(rpynna HIM «B.1957») [17, 18]. 9kCTpeHHOe nepeceneHne Tpex
HM anunock oo 10 cytok, a HIM Kupnuyankn — oo 14 cytok [7]. B no-
cnepyolwme aga roga 6bi10 NPOBEAEHO NNaHOBOE oTceneHne 15
HIM, 13 Hux: 14 HIM — no vHnumaTneHoMmy pelleHmtio 1958 ropa
(rpynna HIM «B.1958») n oamH — no petueHnto 1959 roga (rpynna
HM «B.1959»). dakTnyeckoe nepecenenue xuteneii 15 HIM Hava-
NIOCb B o4, MNPVHATUS PELeHns W OJWIoCb B CPedHeEM
1,4[1,1...1,6] roga, npv 3TOM ABa roga noTpeboBanoch As rnoJs-
Horo otceneHus HIM Boesckoe, KpuBolienHo, MenbHMKOBO,
TpoLukoBo, PaanHO ¢ YicneHHocTbio utenei ot 70 4o 1000 ye-
noeek. Nepecenenue c. Kaxakynb (rpynna HIM «B.1959»), unc-
JIEHHOCTb HaceneHusi KOTOPOoro [0 aBapuM COCTaBnsia OKOJo
500 yenoBek, Takke 3aHAN0 ABa roaa.

Pesynbtatel aHannida wHdopmaumm o HI1, oTCeneHHbix
¢ Tepputopuin BYPC, nokasbiBatoT, 4TO 4JIUTENIbHOCTbL Neproaa
OTCPOYEHHOrO (M1IaHOBOr0) OTCENEHNS HE NPEBbLICKNA ABYX JIET,
TOorga Kak cam npouecc otceneHuns HIN 3akoH4uncs Ha YeTBep-
TbIh rog, nocne aBapun. M3 Bcex otceneHHbix HIM Tepputopumn
BYPC camoe giMtensHoe BpeMsi B rOSIOBHOM YacTun cneaa npo-
XnBanv xutenu c. Kaxakyrnb.

CoriocTaBrneHwvie AByX paayalUyoHHbIX CUTYaLIMNA

B cuTyaumm pagmnoakTMBHOMO 3arpsa3HeHns pekm Teun npose-
[eHvie MeponpusTuii no otceneHuo 26 HIM B cpegHeM 3aHs10
3,6[3,1 ... 4,1] ropa (MegnaHHoe 3Ha4yeHue — 4 roga); B cUTyaumm
3arpsasHeHVs TeppUTOpUN BCNEACTBME PaavaLMOHHON asapun
1957 roga AnvTENbHOCTL peann3aummn 3KCTPEHHbIX MepPOonpus-
TUI C NONHBLIM OTCeneHnem Tpex HIN coctasuna HeCKONbKO CYTOK,
a 4/IMTeNbHOCTb PeannsaLim MNNaHoBbIX MEPONPUSTUN C OTcene-
Huem 15 HIM coctaBuna B cpeaHem 1,4[1,1 ... 1,6] ropa (MmegnaH-
HOe 3HayYeHne — oaviH rofn). «[epuop nepeceneHnsi» HaceneHns
13 npnbpexHbix HIM pekn Teun B cpegHem pannca 2,1[1,8 ... 2,4]
ropa, a c tepputopumn BYPC, roe nepeceneHne HaumMHanoch B TOM
e rogy, korga Obii0 BbIHECEHO aAMUHUCTPATVBHOE PeLLeHne, —
TaKOW e MPOMEXYTOK BPEMEHW, CKOJIbKO 3aHSAN BECb NMEpUoL,
NPOBEAEHNS MEPOMNPUSTUI MO OTCENEHNIO, TO €CTb B CPEOHEM
1,4ropa.

MatpuyHas gmarpammMa C LBETOBOWM LUKANOW rpagveHTa,
npencTasneHHas Ha pUCyHke 1, HarNsaHO AEMOHCTPUPYET pas-
JINYHYIO MHTEHCUBHOCTb NPOBEAEHNS 3ALUMTHBIX MEPONPUATII
no otceneHnto HI B ABYX CUTyaumsx 3arpsisHEHUsi 0OBHEKTOB
oKpyXaroLern cpefpl pagnoakTMBHbIMM Bellectsamu. Corno-
CTaBfieHMe 4aCTOTHbIX pacnpeneneHnii CTaHaapTU30BaHHbIX
BENYMH ro0BOI YObIN HaceneHus (puc. 2) 3a cHeT Murpaumn
13 HIM noaTBepamno aToT BbiBoA, (p < 0,05; Tect Onnca-CuHrn-
TOHa).

' 3pech v fjanee npviBeaeHb! CreaytoLLMe CTaTUCTUYECKIME NapaMEeTPbl: CpedHee 3HadeHWe * cTaHg,. owmbka cpeaHero [The following statistical pa-

rameters are hereafter given: mean value * std.error].

?3neck 1 ganee NPUBOASATCS OLEHKV AUTENLHOCTU BPEMEHHbIX MEPUOIOB C y4eTOM rofa Hadana nepecenenus [The time periods are hereafter

given with the year of resettlement commencement].

® 3neck 1 ianee NpuBeAeHbI CReyIoLLME CTATUCTUHECKME NapaMeTpbl: CPeaHee 3HaYeHNE[HXKHSS rPaHULIA IOBEPUTENLHOO VHTEPBANA ... BepX-
HSIS rpaHnLa foseputensHoro nHtepsana). P=0,95 [The following statistical parameters are hereafter given: mean value(lower limit of confidence interval

...upper limit of confidence interval). P=0.95].
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Puc. 1. IHTEHCUBHOCTb N3MEHEHS rOf0BOI YObINM HAceneHns 3a cHeT Murpaummn 13 HI B «nepuop, nepecenenst», %
[Fig. 1. Intensity of change in migration rates during the “resettlement period” %]

YacToTa cobbitii [Frequency]

10+

-3.00-2.25-1.50 -0.75 0.00 0.75 1.50 2.25 3.00

CTaHﬂapTI/ISOBaHHaﬂ BEMNWYIHA rOf0BOM y6bIﬂI/I HaceneHua, OTH.ef.

[Standardized annual population decline rate, dimensionless unif]

Puc. 2. YacToTHoe pacnpegneneHne rogoBoi yobinm
HaceneHvs. BepxHsas naHenb pycyHKa (CBETI0-CePbI TOH) —
L5 CUTyaumm Ha peke Teye; HKXHSSA NaHesb (TEMHO-Cepblii

TOH) — Onis cuTyaummn asapum 1957 roga
[Fig. 2. Frequency distribution of annual population decline.
The upper panel of the figure (light gray tone) is for the Techa
River situation; the lower panel (dark gray tone)
is for the 1957 accident situation]

C TOUKM 3pEHUNSI N3YHEHUS1 XapaKTepUCTUK peannsaumm me-
ponpuATUIA MO MEPECENIEHNI0 MHTEPeC NPEeACTaBAsSeT COorno-
CTaBJIEHME CPOKOB NpoBeaeHus otcenerHnin HIN B npepenax oa-
HOro pervoHa. [ns a1oro 6bin NPOBEAEH AeTallbHbli aHaNn3
nNpPoOAoMKNTENBHOCTM oTceneHuns HIM B YensbuHckon obnacTtu.
Momumo Toro, 4To 6Gonbluas HacTb TEPPUTOPUIA, MOABEPMLLNXCS
paavoakTBHOMY 3arpsi3HEHMIO, pacnosioxeHa B HensiorHCKon
06nacTu, 3TOT PErMOH OTHOCUTCS K TEPPUTOPUSM C PasBUTOM
MPOMBILLMEHHOM oTpacnbto, Toraa kak KypraHckasi o6nactb —
K PErMoHam C pa3BUTbIM arapHbIM CEKTOPOM 9KOHOMUKM. Takast
cneumduka paccMaTprMBaemMoro permoHa npegnonaraet 66/b-
LLIYIO BO3MOXHOCTb CO34aHNS HOBbIX COOPY>XXEHWI (B TOM Ynucne
XUNbIX IOMOB [/151 MEPECENEHHbIX XUTENEN) 1 pa3BUTUS Heob-
XOAMMOW MHGPACTPYKTYphbl. Takke cneayeT MpUHUMATh BO BHU-
MaHue 1 €AVHbIA aOMVUHUCTPATUBHbIN PECYPC.

Mcxoms 3 nNpednonoXeHusi, Yto cpoku nepecenenunsa HI
C MaJ10 YNCTIEHHOCTBIO XUTENEN MOMYT OT/INYATBCS OT TaKOBbIX
ans 6onee kpynHbix HIM, nccnenyemblii MaccuB AaHHbIX Obin Mo-
neneH Ha age kateropuuv HIT: HIT 1 (HI ¢ YyucneHHoCTLIo XuTenen
00 200 yenosek) 1 HIM Il (npoume HIM). C uesnbto NoBbILLEHWS OAHO-
POOHOCTY CPaBHMBAEMbIX MACCUBOB, 13 COBOKYMHOCTU OTCENEH-
Hbix HIM 6binn uckntodeHbl HIT ¢ yskocneumanna3npoBaHHbIM
HanpaBfieHMEM XO3ANCTBEHHOW OeATEeNbHOCTU (MOCEeNoK noa-
cobHoro xo3sicTea Tpecta Ne 92 1 nocenok reosioropassenoy-
HoW NapTumn). U Takoke 13 COBOKYMHOCTY aHaTM3VPYyEMOn MHDOP-
Maumn UCKJIIOYEHbI JaHHbIE MO 9BakympoBaHHbiM HI1, a ocTtas-
neHbl HIN, roe nepecenerne NpoBoaMIoCh NOCAE NONy4eHns 00-
MOSIHUTENBHON A03UMETPUHECKON MHDOPMaLMK. PesynsTaTsl Co-
MOCTaBAEHNST NMPOOODKUTENBHOCTU peanmsaumnn MepPonpuUsTAin
Mo nepeceneHunio (PacCMOTPEH TOMBKO «NEePUOL, NepeceneHns»
[15]) mns oBYX CUTYyaLMA NpeacTaBeHbl Ha PUCYHKe 3.
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; I
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HMI(BYPC) HI(BYPC)  HMI(Teva)  HIIII (Teva)
[Settl (EURT)] [Settlll EURT)] [Settl] (Techa)] [Settll (Techa)]

TpOROIPKATENBHOCTL NepecernieHus, net
[Duration of resettlement action, years]
pry

Puc. 3. JosepuTenbHble nHTepBanbl (P=0,95) cpeaHnx
3HaYEeHWIA NPOOOIKUTENBHOCTM PEAIU3ALMN MEPOMNPUSTIIN
Mo rnepeceneHnio
Fig. 3. Confidence intervals (P=0.95) for the mean values
of resettlement action duration

CpenHsisi NPOAOIKUTENBHOCTb peanm3auimn MeponpusTuii
no nepecenexnio Manbix HM (HIM 1) YensbuHckor obnacTty 6ac-
celiHa peku Teum (6 HIM) coctasmna 1,8 rona, HIM 3oHbI BYPC
(5HIM) - 1,4 roga. MNMpoBeaeHHbI CTaTUCTUYECKMIA aHANIN3 3Ha-
YMMBIX PA3NNYUIA B MONYYEHHbIX OLEHKax He Bbiseui (p < 0,05;
U-kpuTepuii  MaHHa-YutHu). CpegHsis NpOoao/iKUTENbHOCTb
nepeceneHus 6onee kpynHbix HIM, pacnonoxeHHbIx B 6acceiHe
pekn Teun (13 HIM), coctaBmna 2,2 roga, a ans HIM 3oHbl BYPC
(10HIM)-1,4rona, T.e. otceneHuve HIM ¢ YNCNEeHHOCTbIO XuTenen
cBhbille 200 yenosek 13 30HbI BYPC B cpeaHeM Asinnochk CTOSIbKO
>Xe BPEMEHU, CKOJIbKO MoTpeboBanoch A1 OTCENEHUss Mao-
yncneHHbIx HIM. Ctatnctnyecknin aHanms ConocTaBieHns cpea-
HUX OLEHOK MPOAOMKUTENBHOCTU OTCENEHUsI OTHOCUTENbHO
KpynHbIX HIT (HI 1) ona aByx cutyaumii nokasar, YTo BbISIBIIEH-
Hble pa3nnums 3Ha4MMbl (TOT Xe TecT). 113 3Toro MoxHo caenartb
BbIBOA, YTO MEPONpUATUSA No otceneHunio xutenen HIN ¢ paguo-
aKTMBHO 3arpsisHeHHbIX BCieacTeme asapun 1957 rona Teppm-
TOpUIA BbINM OpPraHM3oBaHbl 9GPEKTUBHEN, YHEM MEPOMNPUATUS
no otceneHunto HIN 6acceiHa pekn Teun.

3aknoveHue

Peanunzaups meponpusituii No nepeceneHnio NnpeacTaBmuTe-
nei koropTbl YKAOH 13 npmbpexHbix HIN pekn Teun 3aHsna Bo-
CeMb JIET, a AJITENbHOCTb GaKTUYECKOrO OTCENEHNUS XUTENen
cocTaBuia OT ABYX A0 4YeTbipex net. MiccnenoBaHmne nokasano,
YTO XOTA MEpPOoMnpuUsATUS PaHHEro aTana nepeceneHns
(1954 ropa) 6bInn opraHn3oBaHbl 6onee pesynbTaTMBHO, B Lie-
JIOM NPOAOIIKUTENBHOCTb VX peanmaaLmm He OTINYaNOoCh OT Bbl-
nonHeHus meponpusaTuii 1957 ropa. M3 Bcex otceneHHbix HI1
nocse BbIXoaa afMUHUCTPATMBHOIO NOCTaHOBNEHMS OOSbLLErO
BpeMeHn notpeboBano OTceneHme nocesnka CeslbCKOXO035in-
CTBEHHOM0 NpeanpusaTus (MocesnoK NoacobHOro Xo3ancTea Tpe-
cta Ne 92). MNMepecenerune xuteneit n3 HIM, pacnonoXeHHbIX Ha
Tepputopumn BYPC, 66110 NnpoBeaeHo B 6oree cxaTble CPOoKM —
C MOMEHTa paavauroHHon asapumn 1957 roga npoLuecc otcene-
HUS 3aHsN He 6onee YeTblpex neT. Mpur 3ToM ObiNn pean3oBaHbl
Takune Mepbl 3aLLMTbI Kak 9BaKyaLms (YacTb HaceneHus Obina oT-
cefieHa B kpaTyarime cpokm (Ao 14 cyTtok [7]) ¢ nocneayoLwmm
noceneHnemM Ha opyrux TEPPUTOPUSX) 1 Kak NMiiaHOBOE OTcene-
HuWe. Pe3ynbTaThbl HALEro UCCcnefoBaHNs Nokasanu, YTo NpoBe-
[EeHne MeponpuaTUiA No MiIaHOBOMY OTCENeHuto xuTenen HI
Tepputopun BYPC oTnnyanochb oT NpoBEAEHNSI MEPONPUATNA
no otcenenuto xutenen HI, pacnonoxeHHbIX Ha peke Teve —
LJINTENBHOCTb (PAKTUHECKOrO MepecesieHnsl NpeacTaBuTenen
YKAOH c 3arpsisHeHHbIx TeppuTtopuii BYPC He npeBbiwana
OBYX JIET, TOrAA Kak C NPUOPEXHbLIX TEPPUTOPUKA pekn Teun — ve-
TbIpEX NET.

Takvm 06pas3oM, MOXHO NPU3HaTb, HTO MO CPOKaM nepece-
NIEHNs XUTeNem ¢ pagroakTUBHO 3arpsi3HEHHbIX TEPPUTOPUI
peanusaumsa MeponpusaTUii No 3almuTe HaceneHnsa oT nocnea-
cTBUin aBapun 1957 roga Obina opraHu3oBaHa 6onee addek-
TUBHO, YEM peann3aums 3alUTHLIX MEPONPUSTUA B CUTyaummn
3arpa3HeHna PpagmnoakTBHbIMU BELLLECTBAMU PEKN Teun.

CeepeHus 0 NIM4HOM BKJiage aBTOpPoOB
B pabory Hap cTaTbei

TpsnuupiHa C.B. —noarotoeka v aHain3  NepBUYHbIX
MaTepuasnios NUCCeaoBaHns, peaakTMpoBaHNe TEKCTa CTaTbi.

Kpasuosa O.C. — aHanu3 UCTOYHUNKOB MHdopmaumm,
obobueHne un obpaboTka MaTepuasioB  UCCNeOoBaHus,
NPOBeAEeHNE aHanM3a MoJydeHHbIX PEe3ynbTaToB, HanucaHue
TeKcTa CTaTby.

BnaropapHocTu

ABTOpbLI BblpaxaloT 6narogapHocTts H.B. Crapuesy, E.A.
LnwikmHon, E.HO. Byptoson, J1.1H0. KpecTuHWHOM (COTpYAHUKA
OYp®PHKL, MB ®MBA Poccuin) 3a KOHCTPYKTUBHbBIE MPeasioxe-
HUS NPY NPOBEAEHUN UCCNENOBAHUS 1 0OCYXOEHNM pedynbTa-
TOB. ABTOPbI Npu3HaTenbHbl A.B. AkneeBy (reHepasisHOMy Ou-
pexTopy IOYp®HKL, MB ®MBA Poccuu) 3a noMoLLb B npopa-
60TKE KOHLEMNLUMM UCCNEA0BaHMS, 06LLLEee N HAyYHOE PYKOBO/-
CcTBO. ABTOpbI 6GrarofapHbl PeLeH3eHTaM 3a MO3BOJIMBLUNE
YNYHLWWTB NpeacTaBneHne Matepuana pekoMeHaaumm 1 3a npo-
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Duration of implementation of measures for relocation of residents of settlements
of the Techa River basin and territories of the East Ural Radioactive Trace

Svetlana V. Tryapitsyna', Olga S. Kravtsova®

I'Southern Urals Federal Research and Clinical Center for Medical Biophysics of the Federal Medical Biological Agency,
Chelyabinsk, Russia

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

Relocation is a long-term radiation protection measure for the population of radioactively contaminated
territories to prevent chronic exposure. The first experience of forced relocation of the population
of radioactively contaminated territories took place in the USSR in the middle of the last century.
The justification for such a radical protective measure is actively debated in the scientific literature. However,
scientific research is more focused on the search for reasonable dose criteria and ways to optimise the resources
needed to implement this protective measure. The question of the duration of measures for the resettlement
of inhabitants from contaminated areas is poorly addressed. The aim of the study is to characterise
the implementation of measures for the relocation of inhabitants of settlements of the Techa River basin and
territories of East Ural Radioactive Trace. Materials and Methods: The main source of information on exposed
inhabitants of radioactively contaminated territories of the Ural region is the medical-dosimetric database.
Results and Discussion: For two radiation situations the conditions of relocation of settlements were analysed
and compared. The implementation of measures for the relocation of the residents of the coastal settlements
of the Techa River took eight years, and the actual relocation (excluding the preparatory period) of
the residents lasted from two to four years. The agricultural settlement (Farm of Trust Ne 92) took longer
to resettle of all the relocated settlements in the area. The relocation of the residents of the settlements located
on the territory of the East Urals Radioactive Trace was carried out in a shorter period of time. At the same
time, protective measures such as evacuation (lasted several days) and planned resettlement (lasted up to two
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years) were implemented. Conclusion: The implementation of the measures for the planned relocation
of the population from the territory of the East Ural Radioactive Trace differed from the implementation of the
measures for the relocation of the inhabitants of the settlements located on the Techa River - the duration of
the actual relocation of the inhabitants from the contaminated territories of the East Ural Radioactive Trace
did not exceed two years, and from the coastal territories of the Techa River - four years. The evacuation

took several days.

Key words: protective measures, resettlement, Ural cohort of accidentally irradiated population, Techa

River, East Ural Radioactive Trace.

Authors' personal contribution

Tryapitsyna S.V. — search for literature sources,
systematization, preparation and analysis of primary research
materials, editing the text of the article.

Kravtsova O.S. — analysis of information sources, generalization
and processing of research materials, carrying out calculations,
analysis of the obtained results, writing the text of the article.

Acknowledgments

The authors express their gratitude and appreciation to N.V.
Startsev, E.A. Shishkina, E.Yu. Burtovaya, and L.Yu. Krestinina
(employees of the SUFRCC MB) for constructive suggestions in
conducting the study and discussing the results. The authors are
grateful to A.V. Akleev (General Director of the SUFRCC MB) for
his help in elaboration of the study concept, general and scientific
guidance. The authors thank to the reviewers for their work.

Conflict of interests
The authors declare no conflicts of interest.

Sources of funding

The work was carried out with financial support of the Federal
Medical and Biological Agency of Russia, within the framework of
applied research work “Long-term effects of chronic irradiation
of the population of the Ural region 2025-2027".

References

1. ICRP Publication 103: Recommendations of the ICRP. 1st
edition. Oxford: SAGE Publications Ltd; 2013. 334 p.

2. Arrangements for the Termination of a Nuclear or
Radiological Emergency. International Atomic Energy
Agency; 2018. 189 p.

3. IAEA safety glossary: 2018 edition. International Atomic
Energy Agency; 2023. 359 p. (In Russian).

4. ICRP Publication 109: Application of the Commission’s
Recommendations for the Protection of People in Emergency
Exposure Situations. 1st edition. Amsterdam: SAGE
Publications Ltd; 2010. 112 p.

5. ICRP Publication 111: Application of the Commission’s
Recommendations to the Protection of People Living in Long-
term Contaminated Areas after a Nuclear Accident or a
Radiation Emergency. 1st edition. Amsterdam: SAGE
Publications Ltd; 2010. 70 p.

10.

11.

12.

13.

14.

15.

16.

17.

18.

INES: The International Nuclear and Radiological Event Scale,
User's Manual, 2010 Vienna: International Atomic Energy
Agency; 2010. 235 p. (In Russian).

Aleksakhin RM, Buldakov LA, Gubanov VA, Drozhko EG, Ilyin
LA, Kryshev Il, et al. Large-scale radiation accidents:
consequences and protective measures. Moscow: 1zdAT,;
2001. 752 p. (In Russian).

Konstantinov YuO. Protection of the public in a large-scale
radiation  accident: mitigation of negative social
consequences of protective actions. Part 1. Interpretation of
dose characteristics of emergency. Radiatsionnaya Gygiena
= Radlation Hygiene. 2019;12(2): 20-30. (In Russian).

Akleev AV, eds. Chelyabinsk region: Liquidation of
consequences of radiation accidents. Chelyabinsk: South-
Ural Book Publishing House; 2006. 344 p. (In Russian).
Waddington |, Thomas P, Taylor R, Vaughan G. J-value
assessment of relocation measures following the nuclear power
plant accidents at Chernobyl and Fukushima Daiichi. Process
Safety and Environmental Protection. 2017;112: 16-49.

Linge |, Melikhova |, Pavlovski O. Medico-demographic criteria in
estimating the consequences of the Chernobyl accident. In: One
decade after Chernobyl: Summing up the consequences of the
accident. Poster presentations - Vol. 1. International Conference
8-12 April 1996, Vienna. P. 206 — 214.

Wilson R. Evacuation Criteria after A Nuclear Accident: A Personal
Perspective. Dose Response. 2012;10(4): 480-499.

Akleev AV, Kiselev MF, eds. Medical-biological and ecological
impacts of radioactive contamination of the Techa River.
Moscow: Medbioekstrem; 2001. 561 p. (In Russian).

Silkin SS, Krestinina LYu, Startsev NV, Akleev AV. Ural cohort
of emergency-irradiated population. Medlitsina
ekstremanykh situatsiy = Medicine of Extreme Situations.
2019;21(3): 393-402. (In Russian).

Tryapitsyna SV, Kravtsova OS. Determination of the actual
term of relocation of representatives of the Ural cohort of
accidentally irradiated population from radioactively
contaminated territories. Radliatsionnaya Gygiena = Radliation
Hygiene. 2025;18(2): 37-46. (In Russian).

Starovoitov VV, Golub Yul. Data normalization in machine
learning. /nformatics. 2021;18(3): 83-96 (In Russian).
Tolstikov VS, Kuznetsov VN. Nuclear Heritage in the Urals:
Historical Assessments and Documents: Nuclear Cities of the
Urals. Ekaterinburg: Bank of cultural information; 2017. 400
p. (In Russian).

Consequences of technogenic radiation exposure and the
problem of rehabilitation of the Ural region. Moscow:
Komtechprint; 2002. 204 p. (In Russian).

Received: July 16, 2025

For correspondence: Svetlana V. Tryapitsyna — Head of Research Data Support for Population Studies — Junior Researcher
of R&D Department of Medical and Biological Demographic Analytics of Research Institute of Radiological Protection of Southern Urals
Federal Research and Clinical Center for Medical Biophysics, Federal Medical Biological Agency (68A, Vorovsky Str., Chelyabinsk,

454141, Russia; E-mail: svt174®@list.ru)
ORCID: 0009-0008-5701-3693

Olga S. Kravtsova - Candidate of Biological Sciences, Leading Researcher of the Laboratory of Internal Exposure, 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

ORCID: 0009-0008-5543-5411

For citation: Tryapitsyna S.V., Kravtsova O.S. Duration of implementation of measures for relocation of residents of
settlements of the Techa River basin and territories of the East Ural Radioactive Trace. Radiatsionnaya Gygiena = Radiation
Hygiene. 2025. Vol. 18, No. 3. P. 105—-111. (In Russian) DOI: 10.21514/1998-426X-2025-18-3-105-111

PagvauvonHas rurveHa Tom 18 Ne 3, 2025

111


https://orcid.org/0009-0008-5701-3693
https://orcid.org/0009-0008-5543-5411

