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HacToswuee pykoBoACTBO No 6e30MacHOCTUN COAepPXUT pekoMeHaauumn MocatomHaasopa Poccum no METOA0NOMMN NPOBeAEHUS OLLeHKU
6e30MacHOCTUN NPUMNOBEPXHOCTHBIX XPAHWIMLL, PaAVOAKTUBHBIX OTXOA0B, a8 MMEHHO: NO ONpeeneHnio CLieHapueB KX 3BonoLuK, paspaboTke n
MCMOMb30BaHMIO KOHLLENTYanbHbIX 1 MaTEMaTUYECKUX MOZENeN NPUNoBEPXHOCTHBIX XPaHWIMLL, PaAM0aKTUBHBLIX OTXOA0B M NPOBEAEHUIO aHanmsa
pesynbTaToB MaTemMaTu4eckoro MogenupoBaHusi.

BbII'IyCKaeTCﬂ BnepBble.

Hacroswee pykoBoAcTBo paspaboTaHo Hay4HO-TeXHUYECKVMM LLeHTPOM No AAepHON 1 pagnaummoHHon 6e3onacHocTu MlocatomHaasopa Poccuu
npu yyactum Kannbepapl W.B., Kyapsasueson A.B., Hepetunna B.A., CtporaHosa A.A, LWapadytavHosa P.B.

B npouecce pa3paboTkn pacCMOTPEHbI U yYTEeHbl 3aMedaHus: YnpasrneHvs no Haas3opy 3a SAepHOM 1 pagvaunoHHoN 6e30nacHoCTbIo
npeanpuaTUin TONAWBHOTO LMKNa 1 YnpasreHus no Hag3opy 3a paanaloHHOW 6e30nacHOCTbI0 B HapoAHOM xo3aicTee MocaTomHaasopa
Poccuu, LienTpansHoro, Cesepo-EBponeiickoro, Ypanbckoro, Cubmpckoro, Bomkckoro MexxpermoHarsbHbIX TEPPUTOpUanbHbIX OKPYroB
locaTomHaasopa Poccun, Bcepoccuiickoro Hay4Ho-MccneaoBaTenbCkoro MHCTUTYTa HeopraHuyeckux matepuanos uMm. A.A. bousapa, lopHo-
XMMmuyeckoro kombuHara, MO "Mask", MawuvHocTpouTtenbHoro 3asoaa, 'HU, "MHcTuTyT Buodmankn, MocHIO "PagoH".
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NpPOLLECCOB, CYLIECTBEHHO BNUSIIOLLMX HA Ge30NacHOCTb NPUNOBEPXHOCTHBIX XpaHunuiy, PAO.
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anﬂO)KeHI/Ie 7. OueHka nepunoga spemMeHun, ana KoToporo HeobxoaMmo npoBOoANTbL KonnM4yecTBeHHOE MoaennpoesaHune

Cnu1cok 1UCnosb30BaHHOM NuTepaTypbl

TepMMHbI n onpepgeneHusn

1. Bapbep 6€30MacHOCTU - HECYLLMIA U (UMW) BMELLAIOLLMIA XpaHUMULLE pagnoakTuBHbIX 0TxogoB (PAO) rpyHT Mnv 3NeMeHT MHXEHEPHOTO
COOPYXXEeHWS, NPENATCTBYIOLMIA paccenBaHnio paanoHyKNMaoB.

2. Bapbep 6e30MacHOCTN e CcTe CTBEHHbIN - HECYLLMI 1 (unu) BMeLlatoLmin xpaHunuile PAO rpyHT.

3. Bapbep 6e30nacHOCTU UHXEHE PHbIN - ANEeMEHT CTPOUTENbHbIX KOHCTPYKUUA xpaHunuwa PAO, koHTenHep, BydepHbin maTepuan,
MaTpUYHBIA MaTepuan, 3aneyaTbiBaloLLMiA ANIEMEHT.

4. Byche pHbIM MaTepuan - BellecTBa, NoMeLlaeMble B XpaHUnuLLe BOKpyr ynakoBok PAO 1 cnyxalume AoNonHUTENbHbIM 6GapbepoM
6e3onacHoCcTn.

5. 3anevatsiBatowme (xpaHunuwe PAO )- aneMeHTbl - 3aNeMeHTbl KOHCTPYKL UK xpaHunuua PAO, 3anonHsitoLme npu BeIBOAE €ro U3
3KCMyaTauum UHXEHEpPHbIE U TPAHCNOPTHbIE KOMMYHUKALUK, NCNOMb30BaHHbIE MPW 3KCNyaTauum XpaHnunuiia ans TpaHCcnopTUpoBaHns v
pasmelueHus PAO.

6. XKn3He HHbIN LMkn xpanunuwa PAO - cOBOKYNHOCTb 3TanoB yHKLMoHMpoBaHus xpaHunuwa PAO kak oGbekTa, obecneumsaroLLero
nsonauuno PAO oT Yernoseka 1 oKpyxatoLen cpefbl: pa3mMeLleHre, CoopyKeHre, aKcnnyaTaunus, BelBoA U3 aKCnyaTauum v nocneayollee 3a
3TUM PyHKLMOHMPOBaHMe xpaHunuia PAO.

7. NpunoBe pxHocTHoe 3axopoHeHue PAO - 3axopoHeHue PAO B xpaHunuiLe Ha NOBEPXHOCTU 3EMIM UMW Ha ryOnHE HECKOMbKUX AECSATKOB
METPOB.

8. CueHapum apontouun xpaHunuiga PAO - ogHa 13 BO3MOXHBIX B TEYEHME XM3HEHHOTO LiMkna xpaHunuwwa PAO nocnegoBaTensHoCTeN
NOrMYeCcKn CBSI3aHHbIX Mexay coboi cobbITui, SBNEHN 1 hakTopoB NPUPOAHOIO U TEXHOTEHHOTO NPOUCXOXAEHUS U (PU3NKO-XMMUYECKMX
npoLeccoB, onpeaensaLwmx 3sonoumnio xpaHunmwa PAO, xapakTrepucTUKM Murpaum paguoHyKnmaoB U3 HErO B OKPYXatoLLyto cpeay, YPOBHU
0obny4eHns Yenoseka.

9. dBonouus XpaHunnuwa PAO - nornyecku o6ycnosneHHa9| 1 ynopagoyeHHasa BO BpeMeHU nocnenoBaTenbHOCTb B3aMMOCBA3AHHbIX
COCTOSIHUM XpaHunuuia, npuHMMaeMbixX UM B TEHEHUE ero XU3HEeHHOro LnKna B pesynbraTte

* BHELUHUX BO3AENCTBUI NPUPOOHONO U TEXHOTEHHOTO MPOUCXOXAEHUS!, BKIOYas MHULMUPYOLLME PasBUTME aBapuii B XpaHUIULLE;
= [eWicTBUIA nepcoHana, 06CnyXMBatoLLEro XxpaHunuLLe, BKNtoyas oLwmMbku nepcoHana;

= (PU3NKO-XUMUYECKNX NPOLLECCOB, NPOTEKALLMX B XPAHUIMLLE.

1. HazHauyeHue u obnacTb NpumMeHe HUS

1.1. PykoBoactBo no 6e3onacHocTn "OueHka 6e30nacHOCTY NPUNOBEPXHOCTHbIX XPaHUIULL, paanMoaKkTUBHbIX OTX0d0B" (aanee - PykoBoACTBO)
KOHKPETM3MPYET OCHOBHbIE NONOXeHUs CT. 48 depeparnbHoro 3akoHa "O6 MCnonb30BaHUM aTOMHOM SHEPrUK" MPUMEHUTENBHO K OLLeHKe
6e30nacHOCTU NpUNOBEPXHOCTHbIX XpaHunuw, PAO, npegHasHayYeHHbIX A5t 3aX0pOHeHUst TBepabix U (unu) oteepxxaeHHbIx PAO (panee -
xpaHunuwa PAO).

1.2. HacToswee PykoBoacTBO COAEpXUT pekoMeHaauum MocatomHaasopa Poccum no MmeTogonorum npoeedeHust oueHkv 6esonacHocTym
xpaHunuw, PAO, a MMeHHO: No onpeaeneHnto cLleHapreB KX 3BoMoL MK, pa3paboTke KoHLenTyanbHbIX Moaenen xpaHunuiy PAO,
COOTBETCTBYIOLUMX 3TUM CLeHapuam (fanee - KoHuenTyanbHble Mogenu), paspaboTke matemaTuieckux Mmogenen xpanunuwy, PAO, peanuaytoLmx
KOHLUenTyanbHble (ganee - MaTeMaTuyeckne Moaenu), UCnonb30BaHMI0 MaTeMaTUYeCKMx Moaenei Anst KoNMYeCTBEHHO oLeHku 6e3onacHocTm
xpaHunuw, PAO, npoBeaeHWio aHanmn3a pe3ynbTaToB MaTemMaTM4eckoro MoaenpoBaHus.

1.3. HacTosee PykoBOACTBO HE COAEPXMT pekoMeHAaLui No NpoBeAeHUI0 OLLEeHOK HaAeXHOCTY KOHCTPYKLUIA U CoOpyxeHuid xpaHunmiy PAO.

1.4. Hactoswee PykoBoacTBo npeaHa3HavyeHo ansi npoBeaeHus oueHku 6e3onacHocTu xpaHunui, PAO npy nx npoeKkTMpoBaHum, COOpYXeHuH,
aKCnnyaTauum 1 BelIBOAE U3 AKCnyaTauuu.

1.5. HacTosilee PykoBoACTBO pacnpoCTpaHsieTCsl Ha NPOeKTUpyeMble, Coopyxaemble, 3KCnyaTupyemMble U BbIBOAUMbIE M3 KCMyaTaLum
xpaHunuwa PAO.

1.6. B cnyyae, korga ucnonb3ayerca MHas MeToAonormst NpoeeaeHus ol eHkn 6esonacHocTy xpaHunuiy, PAO no cpaBHeHWo ¢ onpeaerneHHomn
HacTosiwMM PykoBOACTBOM, €€ MCMoNb30BaHune AOMKHO BbITb 060CHOBaAHO.

2. OCHOBHble NONoXeHUs

2.1. OueHka 6e3onacHocTu xpaHunu, PAO formkHa ObiTb BbINOMHEHA ANst BCEro nepuoaa noteHumnansHo onacHoctn PAO ans yenoseka u
OoKpyXatoLLen cpefpl, Tak kak npu 3axopoHeHun PAO pomkHbl 6biTb 0becnedeHbl HagexHasn nsonsumsa PAO oT okpyxatoLlel cpeabl 1 3awwmTa
HacTosLero 1 GyayLumx NoKoNeHn 1 GUONorMYECKNX PECYPCOB OT paanaLMOHHOIO BO3AENCTBUSI CBEPX YCTAHOBMEHHbIX HOpMaMK U NpaBuiamn B
obnacTu ncnonb3oBaHUst aTOMHOM 3Heprum npeaenoB. MNoaToMy oueHka 6e3onacHocTu xpaHunuiy PAO B oTnnume OT MHbIX
paanayMnoHHooNacHbIX O6‘beKTOB NpoBOANTCA He TOMbKO ANnd NepmnoaoB BpeMeHU UX 3KenfyaTtauun 1 BbiIBoAa U3 sKcnnyaTtauun, HO 1 ana



nepuoa BpemMeHu nocre BblBOAA U3 3KCnnyaTaunm XpaHunuiy PAO.

2.2. Cnepgyet yuutbiBaTh, YTO Npu obecnedeHnn 6e3onacHocTn (nsonaumm PAO oT YenoBeka 1 okpyxaroLlen cpefpl) npu 3axopoHeHun PAO
CyLleCTBeHHasi ponb AoimkHa ObITb OTBEAeHa ecTecTBeHHbIM 6apbepam 6e3onacHocTy.

3. Jranbl oueHkn 6e3onacHocTu xpaHunuwa PAO

3.1. Pa3bueHune xpanunuwa PAO Ha nogcucTe Mbli

OueHky 6esonacHocTun xpaHunuiia PAO pekoMeHayeTCs HavaTb € onpeaeneHns OCHOBHbIX MCXOAHbBIX AaHHbIX, HEOBXOAMMBIX ANs ee
nposegeHust. [ina aToro criegyeT CrpynnupoBaTth BCE UCXOAHBIE AaHHbIE B OTAEMbHbIE GrOKM, KaXabli U3 KOTOPbIX OTHOCUTCS K OQHOW 13
NOACUCTEM, Ha KOTOPblE MOXET ObITb pasduTo xpaHunuiue PAO.

I'Ipe,qnaraeTc;l paccMmaTpumBaTb XpaHunuLie PAO kak COBOKYMHOCTb crneayrwmnx noacnucrem:

» O6nactb xpanunuiua PAO, aBnsioLascs UCTOYHMKOM paavoHYKITMAOB (Jarnee - obnacTb MCTOYHUKA pagnoHyKnuaoB) - ynakoska PAO,
BKIMIOYAKOLLA@a MaTpuLy OTXOA0B, KOHTENHEP U ApYrve 3aNeMeHTbl yNakoBK/ (eCnv UMetoTcst).

* 34aHusA, COopyKeHUs, CUCTe MbI U 3rie MeHTbl xpaHunuia PAO (ganee - uHxeHe pHas YacTb xpaHunuuwa PAO ) - nHxeHepHble 6apbepbl
6e3onacHocTu xpaHumuwa PAO, BkntoyatoLme CTpouTenbHble KOHCTPYKL MK xpaHunuwa PAO, BydepHble maTepuans! 1 3anevaTbiBaloLume
3MNEMEHTBI, a AN NPUNOBEPXHOCTHBIX XpaHunuLy PAO, coopyaeMbiX OTKPbITbIM CMOCOOOM, - Takke NOKPLIBAOLLMIA M NOACTUNAIOLLMIA CIION
mMaTepuaros.

» BnuxHAs 3oHa xpanunuwa PAO - KOHTakTUpylowas ¢ coopyxeHusamm xpadunuwa PAO yacTb BMeLLaoLWmx 1 (Mnn) HeCyLLMX rpyHTOB,
npoLeCcChl B KOTOPOW MOTYT ObITb B3aMMOCBSA3aHbI C MpoLeccamu, NPOTEKaOLLMMU B UHXEHEPHO YacTu xpaHunuwa PAO.

» [anbHsas 3oHa xpaHunuwa PAO - yacTb BMELLA@IOLWMX U (MNN) HECYLLMX FPYHTOB, KOHTaKTUpyowas ¢ bnivkHern 3oHon xpaHumvia PAO u ¢
Hrocdpepolt, COCTOsIHNE N XapaKTePUCTUKN KOTOPOW BNUSAIOT HA MUTPaLIMIO PAaANOaKTUBHbBIX BELLECTB OT rpaHuLbl BnvkHen 3oHbl XpaHunuwa PAO
K rpaHun e 6uocdepbl 1 M3MeHeHe COCTOSAHWS KOTOPOWA B CBA3M C M0OLIMU BO3MOXHBIMU NPOL,eccamMmn U CoBbITUAMM Kak MPUPOAHOTO, TakK 1
TEXHOreHHOTO MPOUCXOXKAEHNS MOXET NPUBECTUN K UBMEHEHUIO STUX XapaKTEPUCTHK.

= Okpyxatowas cpepaa (6uoccpepa) - B KOHTEKCTE HACTOSILLErO PyKOBOACTBA COBOKYMHOCTb BCEX 3NTEMEHTOB HEMOCPELACTBEHHOIO OKPYXXEHUS
nonynsumMun Yernoseka, 1BYLLEN B 30HE, B KOTOPO OHa MOXET NOABEPrHYTLCSA paanaLnoHHOMy Bo3aencTanto xpaHunuwa PAO (nanee - 3oHa
BNnsHWA xpaHunuwa PAO), n cama nonynsuums.

MpumeyaHus.

1. B COBOKYNHOCTb BCEX AMEMEHTOB, paccMaTprBaeMou Npu oL eHke 6e3onacHOCTM NpMNoOBEPXHOCTHOrO XpaHunuwa PAO okpyxatoLue cpeabl
(6uocdepbl), AOMKHBI ObITb BKIMOYEHbI BCE NPUPOAHbIE Cpefpl, 3arpsi3HeHNe KOTOPbIX PaanoHyknmaammn n3 xpaHunuwa PAO MoxeT BNuATb Ha
paanalmoHHyto 6e30nacHOCTb NONYIAL MK YEroBeKa, XUBYLLEN B 30He BNUAHUSA xpaHunuwa PAO: HWXKHUIA NPUNOBEPXHOCTHBIN Crol aTtMocdepsl,
noysa, NPUNOBEPXHOCTHbIE NOA3EMHbIE BObl, MOBEPXHOCTHbIE BOAOEMbI, BKIOYas AOHHbIE OTNOXEHNS OTHOCUTENBHO MENKMX BOJOEMOB U
MCKINOYasi AOHHbIE OTMOXEHUS KPYMHbIX BOAOEMOB, @ Takke O1oTa - CyLlecTByloLIMe BO BCEX dneMeHTax bruocctepbl COOBLLECTBA XMBbIX
OpraH13MOoB.

2. Onsa xpanunuwy, PAO paccMOTpeHMe OKpyXatoLen cpefbl AOMYCKAETCst OFPaHNYMTL OLLEHKOW MMM pacYeTOM KOHLLEHTpaL i paaMoHyKMaoB B
BOAE W FPYHTE B MECTax MX BO3MOXHOIO MCMONb30BaHNSA YEIOBEKOM.

3. MpuHsTble Npu oueHke 6esonacHocTy xpaHunuwa PAO npocTpaHCTBEHHbIE rpaHnLLbl AaribHel 30HbI XpaHunuwwa PAO AoskHbI ObITh Takumuy,
4yTOObI 32 UX Npeaenamu Npu NobbIX CLLeHapUaX BO3MOXHOIO HOPMarbHOro 06nyyYeHVs NONynsALMK YeroBeka KOHLEHTpaL MM paauoHyKNMaoB B
3rneMeHTax OKpyXatoLleln cpefibl He MOrnn Obl NPEBLICUTE 3HAYEHMS, MPU KOTOPbIX 3PPEKTUBHBIE [03bl OONYYEHUST KPUTUHECKOW TPpynMbl UL, U3
HaceneHusi MoryT 6biTb Bbiwe 10 Mk3B/roa.

3.2. OnpegeneHne UCxoAHbIX AaHHbLIX AN OLeHKU 6e3onacHocTM xpaHunuwa PAO

PekomeHayeTca paccMOTpeHMe CrieayrLLMX UCXOAHbIX AaHHbIX:

* UCXOAHble AaHHble, XapaKTe pu3yllimne obnactb MCTOYHUKA PaguoOHYKITUOOB:

- Tvn PAQO;

- chmamko-xmmuyeckme xapakrepuctukn PAO (copepxaHue cBo60AHON BOAbI, BbILLENAaYMBaEMOCTb, CTabWbHOCTb, ra3oBbIAENeHNEe, FOPIOYECTb,
TepMuyeckasi CTOMKOCTb, COAepXKaHne BMonorniyeckm akTUBHbIX, THUIOLLMX, pasnaratoLmxcsi, S40BUTbIX M B3PbIBOOMACHbIX BELLECTB U Ap.);

- pagnaumnoHHble xapaktepuctukm PAO (B TOM yncne gaHHble O MOMHOW aKTUBHOCTW, YAENbHON akTUBHOCTU W pagvoHYKITMOHOM cocTase);
- MaTepuan 1 KOHCTPYKLUS KOHTENHEpPOB;

* UCXOAHblIe AaHHble, XapaKTe pu3yloLiue UHXe He PHyHo YacTb XpaHunuuwa PAO:

- CTPyKTYypa cucteMbl 6apbepoB 6e3onacHoCTy;

- reOMEeTpUYECKne xapakTepucTuku 6apbepoB 6e3onacHocTy;

- Ucnosb3yemMble MaTepuarnsi;

- 3alWMTHbIE, MPOYHOCTHbLIE M ApYrMe XapakTepucTuku 6apbepoB 6e30NacHOCTH, B TOM YMCHE OTHOCALLMECS K UX LONTOBPEMEHHOW CTabubHOCTH
B JAHHOW reoxummnyeckont obcTaHoBke, onpeaensemMon GrnmkHen 30HON XpaHunnLa;

* UCXOAHble AaHHble, XapaKTe pu3ylowme 6nmnxHIo 30HY xpaHunuia PAO:

- MUHEpPaornyeckuii 1 rpaHyNnoMeT pUYECKMn COCTaB BMELLQIOLLMX U (M) HECYLLWX TPYHTOB;

- CTPYKTYpa BMELLAILMX U (UfN) HECYLLMX FPYHTOB;

- (PU3NKO-XMMUYECKME CBOMCTBA BMELLAIOLLIMX U (UMW) HECYLLMX FPYHTOB: NIIOTHOCTb, MPOYHOCTbL, MOPUCTOCTb, KO3(MMULIMEHT MNbTpaLnm,
KO3(hPULMEHTBI AMdAdY3MN pasnUyUHbIX PaaMOHYKNMAOB, KOAMULMEHTbI Mexda3Horo pacrnpeneneHns Unn sKB1BaneHTHbIE UM NPy aHHOW

NOpPUCTOCTU KOS(*)(bVILlVIeHTbI 3agepXxnBaHna pasfnMyHbiX paauoHyKNnaoB U T.4.5

- JaHHble, XapaKTepuayloLLme JOSITOBPEMEHHYI0 CTabKIbHOCTb BMELLaoLWMX 1 (Mnn) HECYLLMX MPYHTOB kak 6apbepoB 6e30nacHoOCTH No



OTHOLLEHUIO K U3MEHEHUAM reOXMMMNYECKO 06CTaHOBKM, BO3MOXHbIM MO BIUSHUEM MHXEHepHOW YacTu xpaHunuwa PAO;
* MCXOAHble AaHHble, XapaKTe pu3ylolimMe AanbHIOK 30HY XpaHunuwa PAO:

- Te Xe, YTO 1 ans GrivvkHew 30HbI (3a NCKINKYEeHNEM JaHHbIX, XapaKTepu3yrLwmnx 401roBpeMeHHYo cTabunbHoCTb FPYHTOB Kak 6apbepOB
6€e30MacHOCTU MO OTHOLLEHWIO K UBMEHEHMWSIM FEOXMMMUNYECKON OOCTaHOBKM, BOBMOXHbIM MO, BIIUSIHNEM IAH)KeHepHOVI 4YacTu XpaHunuiia PAO),

- FE0NI0ro-TEKTOHNYECKNE, MMAPOreonorMyeckne, CeMCMmNYECKME N MHXEHEPHO-Te0NorMYeCck1e yCrnoBusi;

* MCXxoAHble AaHHble, XapaKTe pu3yloliue OKpyxaloLLyto cpe Ay (BKrtoyasi nonynsiLuio YenoBekKa):
- Tonorpagmyeckme ycrnoeus;

- aemorpadmyeckme ycnosus;

- TMOPOMETEOPOIIorMYeckne ycroBns (KnmmaTtumyeckie, MeTeoporormieckve, rmaponornieckme);

- acnekTbl, CBsI3aHHbIE C AEATENbHOCTLIO M cnewlndmKor NoBeaeHUs YeroBeKa;

- XapaKkTepucTukm 6uoTsbl.

3.3. OnpepgeneHue cueHapueB 3Bonwuumn xpauunuwa PAO

3.3.1. KonunuecTtBo cLeHapueB BO3MOXHOM 3BontoLum xpaHunmwa PAO 6eckoHEYHO, U NpoaHanmnanpoBaTh Kaxapbli U3 HAX HEBO3MOXHO. [ns
nposefeHus oueHkn 6esonacHocTn xpaHunuwa PAO pekoMeHayeTcst onpeaeniTb KOHEYHbIM Habop Takux cLieHapyeB, KOTOpble B COBOKYMHOCTU
no3Bonunun Bbl y4eCTb OCHOBHbIE OCOBEHHOCTN BO3MOXHOW 3BOMOL MK xpaHunuwa PAO, onpeaensiowme ero pagvanMoHHOe BO3AeNCTBME Ha
YeroBeka 1 OKPYXXaloLLyto cpeay.

3.3.2. PekomeHayeTcs criefytollas cxema onpegeneHns Takoro Habopa cLueHapues.

3.3.2.1. Heobxoaumo BbIGpaTh HECKOIbKO CLeHapueB 3BoMoL M xpaHunua PAO, NpuHLMNMansHO OTIIMYHBIX APYT OT Apyra rno yYMTbiIBaeMbIM B
HMX COBLITUAM, SIBMIEHUAM U hakTopamM NPUPOLHONO U TEXHOTEHHOTO MPOUCXOXKAEHUS N (U3NKO-XMMUYECKUM MPOLLECCaM M MO YPOBHAM
BO3MOXHOTO paAMaL OHHOMO BO3AEWCTBUS Ha YeroBeka U OKpyxatollyto cpefy (6a30Bbix cLeHapreB).

3.3.2.2. B kayecTBe Kaxgoro 6a3oBoro clieHapusi U3 MHOXeCTBa CL,eHapueB BO3MOXHOW aBosoLMm xpaHunuwa PAO, 6nnskux apyr K gpyry no
YUUTbIBAEMbIM B HUX COBBLITUAM, SIBNEHNAM, NpoLeccam v pakTopam (OTNNYaLLMXCS NWLLb Marno3HauMMbIMU AeTansmMm), cneayer BolbpaTtb
TaKoW, KOTOPbIN XapakTepusyeTcs HanbomnbLLUMM YPOBHEM BO3MOXHOMO pagvaLMOHHOIO BO3AENCTBUS Ha YenoBeka 1 OKpy»KaloLLyto cpedy. 3atem
criepyeT NpUHATL BEPOATHOCTbL peannaalm AaHHoro 6a3oBoro cueHapusi, paBHOM CyMMe BEPOSATHOCTEN peanu3aunm Bcex bnmnskux cueHapves
(Bktoyasi 6a30BbIN), NOCIe Yero UCKIMIYNTL BCe bnmskune cueHapuu, kpome 6a30Boro, U3 AanbHeNLWEero pacCMoTpeHns. Takoe ynpolawollee
OonyLleHVe 3KBMBANEHTHO NPUHATUIO BCeX Bnn3kmx clieHapreB MAEHTUYHBIMKW 6a30BOMY CLLeHapuio NO YPOBHIO BO3AencTBusA xpaHunuwa PAO Ha
YeroBekKa 1 OKPYXatoLLy0 Cpealy U SBNSEeTCsl KOHCePBaTUBHbLIM.

3.3.2.3. lNocne onpegeneHns 3HaveHUn BEPOSITHOCTEW peanu3auum Bcex BolbpaHHbIX 6a30BbIxX CLieHapUeEB criefyeT NPOBEpUTh, PABHAETCS 1N
e[VHWLe CyMMa NMONyYeHHbIX 3Ha4YeHWUI BEPOSATHOCTEN 3TUX CL,eHapMeEB AN KaXKA0ro MOMEHTa BpeMEHW XU3HEHHOro Lukna xpaHunuwa PAO.

3.3.2.3.1. Ecnu aTa cymMMa MeHbLUe eAuHULLbI, 3TO 3HAYMT, YTO He Obin yUYTeH psif BO3MOXHbIX CLieHapues aBontounm xpadnnuwa PAO. Ecnn atu
HeYyYTEeHHble CL,eHapuy Gnm3ky No yYUTbIBAEMbIM B HUX COBLITUSIM, IBNEHUSM, NpoLecca u hakTopam xoTs Bbl K 04HOMY 13 BbibpaHHbIX 6a30BbIX
cLieHapueB, creayeT CKOPPEKTUPOBaTb 3HAYEHME BEPOSITHOCTU €ro peanusauum, NoBTOpUB Npoueaypy pa3paboTku Habopa cueHapues,
HaumHasa ¢ nn. 3.3.2.2. Ecnu e 3TW HeyuYTeHHbIe CLieHapuu CyLLIECTBEHHO OTNMYaTCSA OT Kaxaoro 13 BelbpaHHbIX 6a30BbIX cLieHapueB, creayet
pacwmpuTb Habop 6a30BbIX CLLeHapWeB, NOBTOPYB NpoLeaypy paspaboTkm Habopa cueHapues, HaumHas ¢ nn. 3.3.2.1.

3.3.2.3.2. Ecnu nonyyeHHas cymMMa 3HayeHuin BepOoATHOCTEN peanuaaunm Bcex BbiopaHHbIX 6a30BbIx CLieHapunes 6onblue eauHULbl, 3TO 3HaYT,
4TO AonylleHa owmnbka Npu onpeaeneHnn BepoAaTHOCTEN peanusalnm 6a3oBbIX cLieHapueB (T.€. HEKOTOPOe KOMNMYECTBO CLeHapues ObIfo
YYTEHO HEeOOHOKPAaTHO).

3.3.2.3.3. Ecnu aTa cymma paBHa enHuLe, 3HaYMT, onpeaeneHHbIi TakuM o6pa3oM Habop 6a30BbIX CLieHapyeB MOXHO cYMTaTb NonHbIM. OH
NO3BOSISIET Y4ECTb OCHOBHbIE OCOOEHHOCTU BO3MOXHOM dBomnoLnm xpaHunua PAO kak npu HopmanbHoM (Hanbonee BepoATHOM) NpOTeKaHUn
NPUPOAHBIX NPOLLECCOB, TaK M NPY Pa3nNnYHbIX BHELLHWX BO3AENCTBUAX, PEanm3YIOLLMXCS C BEPOSATHOCTLIO, CYLLECTBEHHO MEHbLUEN eanNHULbI,
BKINOYas BO3OENCTBUSA MaKCUMarnbHON BO3MOXHON MHTEHCUBHOCTH, CYLLECTBEHHO M3MEHSIoLLIME X0, aBorioLumn xpaHunuwa PAO v npusogsLume k
3HaYNTENbHOMY paanaLoOHHOMY BO3AeNCTBUI0 XpaHumuia PAO Ha yenoBeka 1 OKpy»aloLLyto cpeay.

3.3.2.4. CueHapuem HopmanbHon 3Bonoummn xpaHunmwa PAO nprHATO HasbiBaTb 6a30BbIv cLeHapuid aBonoLum xpaHunuwa PAO,
onucbIBaloLLMA HopmarnbHoe (Hanbonee BepoATHOE) NpoTeKaHne NPUPOAHbLIX NMPOLLECCOB. 3HaYeHe BEPOATHOCTM ero peanuaaunm JOMMKHO
ObITb ONN3KO K eanHULLEe.

3.3.2.5. BeposiTHOCTHBIMU CLeHapusimmn aBosntoLmmn xpaHunnwa PAO NpuHATO HasbiBaTb 6a3oBble CLieHapuu, onvcbiBatoLLme 0CO6EHHOCTH
BO3MOXHOI 3BontoLum xpaHunuiia PAO npu pa3nuyHbiX BHELLHWUX BO3AEWCTBUSX, PEAnU3YHOLLUMXCH C BEPOATHOCTbIO, CyLLECTBEHHO MeHbLUENn
€AVHULLbI, BKIIOYas BO3AEWCTBUS MaKCMarnbHOW BO3MOXHOW MHTEHCUBHOCTM.

3.3.3. lNpu onpeneneHnn Habopa 6a30BbIx cLeHapues aBornoLun xpadunuwa PAO pekomeHayeTcs:

= PaCCMOTPETb BCE BO3MOXHbIE 3HAYMMbIE COOLITUSA, ABNEHUS U haKTOPbI MPUPOAHOTO Y TEXHOTEHHOO NMPOUCXOXKOEHUS U PUNKO-XMMUYECKME
NpoLecchl, CyLLECTBEHHO BNUsAOLLIME Ha 3BOMoL M0 XpaHunuia PAO;

= NpoaHanmManpoBaTb NPUYNHHO-CNENCTBEHHbIE CBA3N U 3KCMEPUMEHTAalIbHO YCTaHOBMNEHHbIE KOppenauun mexay asTuMmn cobbITnaAMH,
ABNeHunaAMuK, npouyeccamum n (*)aKTOpaMVI;

* ONpeaenuTb BO3MOXKHbIE MPU AaHHOM CLeHapum 3BosoLMK XpaHunuwa PAO nyTu obnydeHuns yeroseka u NoCTyNIeH!s paamMoHyKIIMAOB B
OKpYy>atoLLyto cpeay.

3.3.4. [Inqa kaxgoro npoekTta xpaHunuiia PAO HeobxoaMMo co3fnaHue CBOEro NepeyHsi cobbITuiA, ABNEHUI U hakTOPOB NPUPOSHOIO 1
TEXHOrEHHOIO NPOUCXOXAEHUS U PU3NKO-XMMUYECKMX NPOLLECCOB, Tak Kak 3TOT NepeyveHb CyLUECTBEHHO 3aBUCUT OT KOHCTPYKTUBHbIX PELUEHMI
xpaHunuw, PAO, xapakTepucTuk pasmeLleHHbix B Hem PAO, nokansHol reoniormiyeckon, reonoro-nanawadTHOM 1 reoxmmmnyeckoi 06cTaHoBKY,
KOHKPETHbIX KNMMaTU4eCckMx ycrnosuii 1 T.4. MpymMep cocTaBneHnst Takoro NepeyHst NpueedeH B npunoxexue 1.

3.4. AHanu3 cueHapueB 06ny4Ye HUSl YerioBeKa U onpeAerieHMe COOTBE TCTBYHOLUUX KPUTUYE CKUX FPYNN NPU Pa3fMYHbIX cLeHapusx
aBonouun xpaHunuwa PAO



3.4.1. KoHEe4HbIM pesynbTaToM KONM4YeCTBEHHOM OLeHKU YpoBHSA GesonacHocTu xpaHunuwa PAO Ha paccMaTpuBaeMoM 3Tane ero XM3HEHHOTo
LMKna OMKHbI BbITb 3HAYEHUsI OXMOAeMbIX 03 OGMyYeHUs: KDUTUYECKON rpynbl Nl M3 HaceneHus. Kputudeckas rpynna fomkHa ObiTe
ornpegereHa ¢ y4eToM Toro, YTo popMm1poBaHmue f03bl 06IyHeHUs MHAMBUOYYMOB MO BCEM BO3MOXHbLIM MYTSIM (BHELLHEE U BHYTPEHHEE
06nyyeHve, B TOM Y1cre [03a NpU UHransLum, 4o3bl, 0GYCroBMNeHHbIe NULLEBLIMI LLEeNoYkamu) 3aBUCUT Npexae BCero oT ocoGeHHocTel
CyLLECTBOBaHMS NOMNYMALUM YeNoBeKa B paioHe NoTeHLMUanbHOro BMsaHUS xpaHunuwa PAO - OT TUNMYHbLIX 4Nt AaHHOW MECTHOCTM GMOLLeHO30B,
pacnonoXeHnsi HaceneHHbIX MYHKTOB, NMOJIOBO3PACTHOMN CTPYKTYPbI HACENEHUS, CTPYKTYPbl MPUPOAONONb30BaHUS U NOTPeGneHus NpoaykToB
NMTaHUsl MECTHOO NPOU3BOACTBA, CUCTEMBI BOAONOTPEBNeHNst U BogocHabxeHus 1 T. 4. MpegnonoxeHHas cxema popMmUpoBaHus [o3bl
06nyyYeHnst MHAMBMAYYMOB NPeACTaBnseT coboii cueHapuin oBnyyeHns Yenoseka.

3.4.2. Mpu npoBegeHnmn oueHkn besonacHocTh xpanunuia PAO fomkHbl ObiTb pacCMOTPEHbI HECKOMNbKO CLieHapreB aBontoLmMun xpaHunuwa PAO.
Ka»gqomy N3 HUX MOIYyT COOTBETCTBOBATb pPa3rfnyHble KpUTUYEeCKnue rpynnbl, YneHbl KOTOPbLIX NPU 3TOM CLUeHapun 3BONOL UK XpaHunuLla PAO
MOTYT NOMyYnTb MakcuMarnbHyto 3pdekTuBHY0 [03y 06nyyeHns. MockonbKy NHAMBMAYYMOB, BXOAALLMX B 3TU rPynnbl, criedyer paccmaTpuBaTh
Kak noABepratLUMxcs paguaumnoHHOMY pUcky OAHOBPEMEHHO Goree YeM B OOHOM U3 BO3MOXHbIX CLieHapueB 3Boroumnmn xpaHunuia PAO,
rpynnon nuu, KPUTUYECKOW No CyMMe BCEX CLieHapMeB ero 3BonioLuy (noaeeprarLueics MakcMumanbHOMY pagvalnoHHOMY PUCKY OT AaHHOMo
xpaHunuwa PAO), B page criydaeB MOXeT OkasaTbCs rpynna nuy, U3 HaceneHus, KoTopasi He SIBNSETCH KPUTUYECKON HU B OOHOM U3
pPacCMOTPEHHBIX CLeHapueB aBorounm xpaHunuwa PAO. MoaTomy npu aHanuse Kaxamoro U3 cueHapues aBonouum xpadunuwa PAO cnenyet

oL eHVBaTb YPOBHU 0BMyYeHUST HECKOMbKMX PasfnyHbIX IPYNn UL U3 HaceneHust, a He TOMNbKO KPUTUYECKOW rpynnbl (B AAHHOM CLeHapum
3sonoumn). Ana onpegeneHns rpynmbl NnL, ABAAIOLLENCS KPUTUYECKOW MO CYMMeE BCEX CLieHapyeB 3BOMOL MK, PEKOMEHAYETCS:

= Ana Kaxaoro 13 cueHapues 3BONTIOL UK XpaHUnuLa PAO onpenennTtb COOTBeTCTByI'OLLl,VIe KpUTn4eckme prl'll'lbl, a Takke prl‘ll‘lbl nuy, n3
HaceneHus, He SBMNSAIOLLMECH KPUTUYECKUMU, HO Hanbornee Grnnskme K HAM NO YPOBHAM paaualnoHHOro Bo3aencTems xpaHunuwa PAO B
paccMaTpvBaeMblil Nepuoa BpeMeHM;

= NPOBECTM AN BCEX OnpeaeneHHbIX TakuM 06pa3oM rpynn fnL, CyMMUMPOBaHKe BCex 6e3 UCKITIOUEHUST OTHOCSILLMXCS K Hell napuuanbHbIX 403
06nyyeHnst No BceM cueHapusiM 3BontoLum xpaHunuwa PAO.

Takum o6pa3oM pekoMeHayeTcsa Ans Kaxaoro U3 cleHapyeB aBonoLum xpaHunuia PAO paccMaTpuBaTh HECKOMNbKO BO3MOXHbBIX CLLeHapreB
06nyyeHns yenoseka.

PekomeHpauum no onpeaeneHnto KpUTUYECKUX rPyMM Ha OCHOBE aHanu3a HECKOMbKUX PasfnyHbIX CLLeHapueB 00MyYeHMs YernoBeka B KaXaoM u3
cueHapueB aBonoLmmn xpadunuwa PAO npuBeaeHbl B NPUMNOXEHUN 2.

3.4.3. Mpu aHanuse cueHapues 0bNyYeHUs Yernoseka Npu peanusaunm pa3nnyHbix cleHapres aBonoummn xpaHnmvwa PAO pekomeHayetcs
crpynnupoBaTh cLeHapum aponouum xpanunuwa PAO, xapakrepuaytowmecs 6nnskMm Tunamy BO3MOXHbIX CLLeHapueB obnyyeHns nonynauum
YernoBeka, criegyrowmm obpasom:

* CLLeHapuu, CBSA3aHHbIE C HeMpeaHaMepeHHbIM NPOHUKHOBEHNEM YernoBeka B xpaHunue PAO;

* CLLeHapun peanu3aum ManoBeposiTHbIX COBbITUIA MaKCUMarbHOW BO3MOXHOW UHTEHCUBHOCTY;

= CLieHapuin HopmarsbHoW 3BonoL MK xpaHunuwa PAO.

3.5. PaspaboT1ka KoHUenTyanbHbIX Mogenen xpaHunuwa PAO

3.5.1. lMNocne pa3paboTku cueHapusi asonouun xpaHunuia PAO cnegyeT BbIOpaTh NpUHUMNNAnbHY0 CXeMY st €r0 KONMYECTBEHHOIO aHanmaa.
C aTOM Lenblo Ans Kaxaoro U3 clieHapues AosmkeH ObiTb onpeaeneH Habop KoHUEeNTyanbHbIX NPEANoNoXeHnin 06 0COBEHHOCTSIX 3BOSIOL UK
xpaHunuwa PAO, npoucxosiLmx B HEM U BHE €ro COObITUSIX, ABNEHUSIX U haKTopax MPUPOAHOIO Y TEXHOTEHHOIO NMPOUCXOXAEHUS U M3NKO-
XMUYECKMX NpoLeccax, BNUsowmx Ha 6e3onacHoCTb xpaHunuwa. [ormkeH GbiTh Takke onpeaeneH  060cHoBaH Habop ynpoLuaroLLmX
npeanonoXeHWn 0 HavasnbHbIX M FPaHNYHbIX YCIOBUSIX, KOTOPbIE credyeT NPUHATL NPU NPOBEAEHUM KONMYECTBEHHOW oLeHKM Be3onacHoCcTu
xpaHnnmwa PAO, a Takke 0 pasmMepHOCTU, JOCTAaTOYHOW Ans afeKBaTHOro ONMcaHns ero reoMeTpUYECKMX XapakTepUCTUK. YkasaHHble
npeanosioKeHUs COCTaBNAT KOHLENTYyanbHy0 Mogenb xpaHunuwa PAO, cOOTBETCTBYHOLLYIO JAHHOMY CLLEHaputo ero 3BoJIoL .

3.5.2. KoHuenTyanbHasa mogenb xpaHunuwa PAO gomkHa cogepaTb onvcaHue:

= xapakTepucTuk xpaHunuwa PAO kak UCTOYHMKA paavoHYKMAOB (MOMHOe coaepkaHne 1 KOHLLEeHTpaL MM paguoHyKIIMAOB, CKOPOCTH UX BbiXxoda
13 ynakoBok PAO, dmanko-xmmmyeckasa gopma PAO);

= Cpef BbIX0Aa - Cpef, C KOTOPbIMWU pagvoHYKIuAbl BeIXogsaT 13 ynakoBok PAO;

* MEXaHV3MOB BbIX0/a - (PU3NKO-XMMUYECKMX MPOLLECCOB, B pe3yrbTaTe KOTOPbIX MPOUCXOAUT BbIXOA PAaANOHYKIIMAOB U3 UCTOYHUKA;

* reocdpepHbIX cpes nepeHoca - cpef, C KOTOPbIMU PaaMoHYKNMAbLI MUTPUPYIOT Yepe3 reocdepy;

* MEXaHM3MOB reocepHOro nepeHoca - BO3MOXHbIX MPOL,ECCOB, ONpeaensoLLmMxX MUrpaLnio paguoHyKnmaoB Yyepes reocdepy;

= BuocepHbIx cpef nepeHoca - cpes, C KOTOPbIMY PaavoHYKIMALI MUTPUPYIOT Yepe3 Guocdepy;

= MexaHn3MoB BrocepHOro nepeHoca - BO3MOXHbIX MPOLLECCOB, ONpeaensiowmMx MUrpaL Mo pagvoHyknuaoB Yyepes 6uocdepy;

* MEXaHN3MOB O0MyYeHNs - BUOOB BO3AEVCTBUS PaavOHYKIIMO0B Ha YerioBeKa U OKpYXatoLLyto cpeay

KoHuenTyanbHas mopaens xpaHunuwa PAO gomkHa AaBaTh ajeKBaTHOE M MOJSIHOE KavyeCTBEHHOE ONMUCaHne XpaHunumila Kak
paaunaLlMoHHoonacHoro 06bekTa, OKkasblBAOLLEro paanaLMoOHHOE BO3ENCTBME Ha YeroBeKa M OKpY»KatoLLyto cpeay B COOTBETCTBUM C AaHHLIMU
CLieHapUsiM1 3BOMIOLIMM XpaHUuLLa 1 obnydeHust Yernoeka. [Mockonbky Ha aTane pa3paboTky KOHLENTyanbHOW MOAENu, Kak NpaBumno, HeT
BO3MOXXHOCTW KONMYECTBEHHO OLLEHUTb YpOoBEHb 6E€30MacHOCTM XpaHUnmLLa, a Noaxon K oL eHke 6e30nacHOCTM A0KeH ObITb KOHCEPBATUBHbIM,
TO KaXkgoMy cLieHapuio aBontoLmmn xpaHunuwa PAO MOXeT COOTBETCTBOBaTbL Boriee Yem ofHa ero koHuenTyanbHas mogens. C Apyrovi CTOPOHbI,
Ha NpaKTUKe YacTo ygaeTcs paspaboTaTb KOHUEeNTyarbHyo Mogenb XpaHunuwa PAO, cOOTBETCTBYHIOLLYIO HECKOMBKUM, a MHOIAa U BCEM

CueHapuam aBonunn XpaHunuiia PAO 1 Oﬁl‘ly‘«leHl/IFI YenoBeka.

3.5.3. KoHuenTyanbHasa mogenb xpaHunuwa PAO gomkHa GbiTb kak MOXHO 6oriee NpocTor, HO 4OCTaTOYHO AETann3npoBaHHON Ans
a[leKBaTHOro ONUCaHUSA ero 3BOMOLLUN.

3.5.4. IMpu paspaboTke KOHLENTYanbHON MOAENN AOMKHbI ObITb OnpeaeneHsb:
= nepeyeHb COBLITUI, SIBEHUI U (PaKTOPOB NPUPOAHOIO U TEXHOrEHHOTO NPOUCXOXAEHUS U PU3UKO-XMMUYECKMX NPOLLECCOB;

- Ha6op B3aMMOCBSA3eN Mexay anemMeHTamMmum 3Toro nepeyHs;



= NpeAernbl NPUMEHUMOCTM KOHLeNTyanbHOW MoZeny B paccmaTtpuBaeMblix MPOCTpaHCTBEHHOM 0GMacTi 1 BPEMEHHOM AnanasoHe C y4eToM
[OONyLLIEeHWI, NpY KOTOPbIX OHa Obina pa3paboTaHa;

* HaYanbHbIE U rPaHUYHbIE YCMOBWS, KOTOPbIE CriedyeT NPeanosioX1Tb NpU NPoBeAEHNM KONIMYECTBEHHOM OLLEeHKM 6e30MacHOCTH XpaHunuLia
PAO, n paamepHOCTb, KOTOPOW AOCTATOYHO ANs a4eKBaTHOIO OMMCaHUSA reOMETPUYECKNX XapaKTepucTuk xpaHunmwa PAO.

3.5.5. inqa pa3paboTku KoHLeNnTyanbHbIX Mogener xpaHnnuwa PAO MoryT ObiTb pekoMeHaoBaHbl pasHoobpasHble noaxoapl. B npunoxerun 3 B
KayecTBe Npvmepa NpUBOAATCA HEKOTOPbIE U3 HUX.

3.6. PaspaboTka mate MmaTMyeckon Mmogenu xpaHunuiwia PAO

3.6.1. Mocne pa3paboTku KOHLEeNTyanbHON MOAENV Ans NPOBeAeHWs KONMMYECTBEHHON oL eHkn 6e3onacHocTuy xpaHunuwa PAO cnepyert
CKOHCTPYMpOBAaTb MaremaTu4eckyto MoAerb, UCMOSb3yS U3BECTHbIE ypaBHEHWS, ONUCHIBAOLLIME NPOLLECChl NepeHoca PaaMoHYKNUAO0B 13
XpaHWUMNMLLA Yepe3 ero MHXXeHEPHYH0 YacTb, GNKHIO 1 AanbHIOK 30HbI B OKPYXAIOLLY0 Cpefy B COOTBETCTBUM CO CXeMOW, MpeacTaBneHHon B
NpUNoXxeHun 4.

C 3701 Lenbio KOHLenTyanbHyo MOAenb AN KaXOoro cueHapuvs criedyeT BblpasuTb B BUAE rpynnbl anreGpanyeckux nnm angdepeHumanbHbix
ypaBHEHWI C COOTBETCTBYIOLLWMI FPaHNYHBIMU U HaYanbHLIMU YCOBUSMU. PaccmaTpueaeMbiM KOHLENTYanbHbIM MOZENSIM MOXET
COOTBETCTBOBATbL Goree YeM OJHO MaTeMaTUYECKOE YPaBHEHWE, HO BCE BMECTEe 3TW YpaBHEHMUS NMPEACTaBnaoT cob6oi oaHy MaTemMaTnYeCcKyHo
Mozernb.

3.6.2. Matematunyeckme moaenu BoibrpatoTca Unu pa3pabaTtbiBaloTCs, UCX0As U3 KOHLeNTyanbHoW Moaeny. MatemaTtumyeckoe npeacrasneHne
KOHU,eNTyasnbHOM MOAENN 3aBUCUT OT CTEMEHN AETANbHOCTU, C KOTOPOW 3MEMEHTLI MEPEYHST COOLITUIA, IBMEHMWI 1 haKTOPOB NPUPOLHOIO U
TEXHOTEHHOIO NMPOUCXOXKAEHNSI U PU3NKO-XMMUYECKMX NMPOLLECCOB AOJTKHbI ObITb OTpaXkeHb! Npu ModenmpoBaHun. C Bbiopom
NPeuMyLLEeCTBEHHOIO METOAA PELLEHMS YpaBHEHUI MaTeMaTUYeCKo MoAenu MoryT GbiTb CBSA3aHbl AOMONHUTESbHbIE OrPaHNYeHWs], Takne, Kak
VCKIMHOYEHNE HENMHEWHBIX COOTHOLLEHWUIA. DTU UNW ApYrue orpaHU4eHnst MoryT NoTeHLManbHO NPUBECTU K NEPECMOTPY NEPEYHSI, KOTOPbIN
[OIkeH ObITb BKIOYEH B YTOYHEHHYO Modenb. Jllo6oe orpaHnyeHne pekoMeHayeTcs JOKYMEHTUPOBaTb M OTMeYaTb 0XuaaeMoe BUsiHne HOBbIX
3MEMEHTOB YTOYHEHHOIO NEPEYHSI HAa MaTeMaTUYECKY0 MOAENb.

3.6.3. Cnepnyet n3beratb OBOMHOMO yyeTa BNMSHUS onpeaeneHHbIX COObITUIA, SSIBNEHNIA 1 (hakTOPOB NPUPOAHOIO U TEXHOTEHHOTO NMPOUCXOXAEHMS
N PU3NKO-XMMUYECKUX NMPOLIECCOB UM, HAOBOPOT, HEOMpPaBAAHHOIO UCKIOYEHUS NOTEHLNANBHO 3HAYNMbIX ANEMEHTOB U3 NEPEYHS.

3.6.4. B xone pa3paboTku MaTemMaTM4ecko Moaenu onpeaensercs nepevyeHb napameTpoB, OTHOCALLMXCS K pacyeTy. Kaxabli U3 HUX U ero
KOHKPETHOE 3Ha4YeHWe peKOMeHOyeTCs JOKYMEHTMPOBATL AJ1A Co3haHust HeoGxoaumoi 6asbl AaHHbIX.

3.7. Bbibop nporpaMMHbIX Cpe ACTB U UCXOAHBLIX NapameTPOB pacyeTa

3.7.1. YncneHHble pacyeTbl B COOTBETCTBUM C pa3paboTaHHOM MaTeMaTUYeCcKo MOEenNbHo crieayet NpoBOAUTE C UCMOMb30BaHUEM
aTTecToBaHHbIX MPOrpaMMHbIX CPeaCTB.

3.7.2. B 3aBucumocTu ot pemaeMOVl 3agayn MoryT ncnosb30BaTbCA KakK CyLleCTByLimMe, Tak U cneymnanbHO pa3pa6aTblBaeMble (,EU'IH peweHna
cneumdpmqecmx MaTeMaTU4eCcKmnx MOD,GJ'IeIZ) nporpamMmMHble cpeacTea.

3.7.3. B HekoTopbIx criyyasix (Hanpumep, Ha paHHKX aTanax npoLecca oLeHkv 6e30MacHOCTU) AOCTaTOYHO pa3paboTaTh YNpoLLUEHHbIe
mMaTemaTu4eckne Moaenu, B KOTOPbIX MOTYT BbITb UCMONb30BaHbl NPOCTLIE M AOCTYMNHbIE NPOrpaMMHbIE CPEACTBA, Takue, Kak, Hanpumep,
3MNeKTPOHHble Tabnuubl. [ina nocneayoLwero yTo4HeHUs1 pesyrnbTaToB MOXeT NoTpe6GoBaThCs YCOBEPLUEHCTBOBAHWE OTAENbHbLIX MOAENew, Ans
peanvaalum KOTOpbIX MOTYT NOHaAo6UTLCS Gornee CroXHble NporpaMMHble cpeacTea. Mogenu, ucnosb3yeMble Ha NOCNEAHUX dTanax, 0co6eHHo
ANS BbINOMHEHWS] UTOFOBOTO BapuaHTa OLeHky 6e30MacHOCTU, AOMMKHbI BbiITb HanGonee 0GOBLLAIOLLMMI Y TOYHBIMU.

3.7.4. ina nonyyeHunsi agekBaTHOrO pesynbTarta Npu UCNosb30BaHUM MPOrpaMMHbIX CPEACTB HEOOXOANMO KOPPEKTHO OnpedenvTh UCXoOHble
napametpbl pacyeta, obpaluasi BHUIMaHWe Ha y4eT NorpeLlHoCTen 3HavYeHuid 3Tux napameTpoB. B psage cnyyaes Tpebyercs onpeaenuTb He
TOJIbKO CPeHMe 3HAYEHUSI CXOOHbIX NapaMeTPOB U MHTErpasbHbIe XapaKTePUCTUKN NOrPELLHOCTEN 3TUX 3HAYEHUI, HO U AeTarnbHble
pacnpefeneHuns NIoTHOCTW BEPOSITHOCTM 3HAYEHWIN MCXOOHbIX MapaMeTpoB.

4. NepeHoc paguMoHyknuaoB u3 xpaHunuwa PAO B okpyxatroLyyro cpeay

4.1. OCHOBHble MeXaHU3Mbl NepeHoca PaAuOHYKNNAOB U3 NPUNoBe pXHOCTHLIX xpaHunuw, PAO B okpyxaloLuyto cpeay

4.1.1. C uenblo KOPPEKTHOrO NpoBeaeHUs oL eHkn BGesonacHocTy xpaHunuiy, PAO ans OnuTenbHbIX NeprofoB BPEMEHM U MPOTSKEHHBIX
NPOCTPaHCTBEHHbIX OGMAcTel B NepByt0 ovepenb AOMMKHbI GbITb CNPOrHO3MPOBaHbI 3HAYEHNS XapaKTePUCTUK NpoLiecca nepeHoca
paaVoHYKNMOOB.

4.1.2. Ans npynoBepXHOCTHbIX XpaHunumw, PAO HanbGornee 3Ha4MbIMK B CLLEHapUK HOpManbHOM 3BosoL UM xpaHunmwa PAO mexaHuaMamm
nepeHoca pagnoHyKNMAOB U (U3NKO-XUMUYECKUMYM NPOoLLeCCaMU, BIUSIOWMMU Ha 3TOT NEePeHOC, SIBMSOTCS, Kak NpaBumo:

=copbuus;

=afBeKkuus;

= Anddy3us,

= aucnepcus;

=pacnaj 1 HakonneHue pagmoHyKIaoB.

4.2. YpaBHe HUS NepeHoca paauoHyKNMaoB

4.2.1. OcHOBHOE ypaBHEHVEe NepeHoca PaaoHYKIMAOB C XMOKOCTbIO B CNIOLLUHbIX Cpeaax MOXeET ObiTb MONy4eHO U3 ypaBHeHNs GanaHca
paavoHYKNMAOB B TBEPAOW M XUAKOM hasax B NPeanonoXeHUsIX O HENOABWKHOCTY TBepAol dasbl U O XMMUYECKOM PaBHOBECUM KOHLLEHTpaL uii
pafavoHYKNMAOB B XUAKOW 1M TBepaon dasax. [ins onucaHns nepeHoca B3BeLLEHHONW TBepaol dasbl N razoobpasHon dasbl, CoaepXKaLumxcs B

KVOKOCTSAX-HOCUTENSIX M COAEPXKaLLMX PaANOHYKIARI, Kak npaBuro, TpebyeTcs JOMNoNHUTENbHOE ypaBHEHNE GanaHca Maccesl.

4.2.2. lMpn NpPOrHo3vpoBaHUM NpoLLecca NepeHoca paavoHYKIMAOB CriedyeT YYUTbIBATb OTHOCUTENBHYIO 3HAYMMOCTb NepeHoca PaavoHyKIMA0B
rPYHTOBLIMUW BOJAMM Yepe3 HEOOQHOPOAHOCTM B cpefe (HanpuMmep, TPeLUMHBI).

4.3. MexaHu3mbl nepeHoca pagvMoHYKNMAOB B CLeHapUsIX UX BO3MOXHOIo BbIHOCA C ra3amu

4.3.1. B xpaHnnuwax PAO nprnoBepxHOCTHOTO TUNa reHepupyeTcs ra3 pasnuyHoro XMMUYeCKoro CocTaBa npu Koppo3vn MeTansmyeckmx
3MEeMEHTOB KOHCTDVKLIMI N COOPVXXeHWI, BakTepnanbHOM pasnoxeHun (bnonornyeckor aerpagaLin) opraHNYeckx BELLECTB U OLLeNavnBaHum



LLenmntornosbl (pagnonua NopoBOM XUAKOCTM B TaKUX XpaHUnuLLax HecyluecTBeHeH). [Mpu oueHke 6e3onacHocTu xpanunuiy, PAO cnegyet xoT4 Obl
Ka4yeCTBEHHO OLeHUTb POSib Pa3nnyHbIX MEXaHN3MOB BbIHOCA PaAVMOHYKNAOB C razamu, 0b6pasyoLLMMNCA 1 HaKanMBaLLMMUCS B COOPYXEHMUSAX

XpaHunuwa.

4.3.2. Mo Mmepe HaKoMnmeHusl ra3oB B XpaHUIULLE HAYMHAETCS UX MUrpaLUs Yepes nopuctble cpeapl 6apbepoB Ge3onacHoCTH, KoTopasi ABOSIKO
BNMSIET Ha pagvaunoHHyto 6e3onacHoCTb xpaHunuia. C ogHON CTOPOHLI, MUrpaLus ra3oB 06ecnevYnBaeT MexaHN3M HeENpPepPLIBHOTO
CTpaBMMBaHUSA HaKannMBarLLMXCS ra30B U CHUKEHUE AaBreHus ra3oB Ha 6bapbepbl 6e30nacHOCTM XpaHUnuLLE, YMeHbLUIas BEPOSATHOCTb UX
MEeXaHN4eCKoro pa3pyLLEHNs!, YTO NONOXUTENBHO BNNAET Ha ypoBeHb 6e3onacHocTy xpaHunuia. C apyrovi CTOPOHbI, MUrpPaLMs ra3oB MOXET
cnoco6CcTBOBaTH BbIHOCY PAAVMOHYKIUAOB U3 XpaHUIMLLE, CHUXas ero 6e3onacHoCTb.

4.3.3. K MmexaHuamam BblHOCa pagvoHyKnuaoB 3 xpaHunuia PAO ¢ obpasyommmncs 1 HakannMeaLWMMUCa B HEM ra3aMm OTHOCATCS, B
YacTHOCTHU:

* BepTuKanbHas Murpaumnsa pagnoHyKnMaoB C ra3oBbiMK My3blpbkaMuy Kak B ABYXdha3Hon (ras, XuakocTb), Tak U B TpexdasHou (ras, XMaKoCTb,
MUHeparnbHbIV CKENeT) cpeaax;

= TOpuU3oHTanbHaa murpauna paguoHyKnnuaoB, paCTBOPEHHbIX B I'IOpOBOVI XUOKOCTH, 32 CHET YMEHbLUEHUA BA3KOCTU XXUOKOCTU N
COOTBETCTBYIOLLEro YBENUYEHNsT CKOPOCTU ee MUrpaLum Yepes NopuUcCTble cpeabl NPy yBENMUYEHUN CoAepXXaHUsi paCTBOPEHHbIX B HEWN ra30B;

* 3annoBbIi BIHOC pagvoHyKMAoB u3 xpaHunuwa PAO npu HapyLLeHUN LLeNnoCcTHOCTU NHXeHepHbIX 6apbepoB xpaHunuia PAO 3a cuet
NOBLILLEHHOIO AaBNEHUS ra3oB B XxpaHunuile (0bpasoBaHWM TpeLLMH, BblAABNMBAaHWN UNW CcABWre 3anedaTtbiBatoLumx xpaHunuile PAO anemeHToB

nT. 4.

4.3.4. MogenvpoBaHe MurpaLum rasos us xpaHunuiia PAO omkHO BbiTb HanpasneHo B OCHOBHOM Ha BbIICHEHME BO3MOXHOCTU BbIXOJa rasos
3a npeaenbl CoopyxeHni xpanunuiua PAO 1 NpoxoxaeHust Mx Yepes OMvKHIOK 1 AanbHIOW 30HbI XpaHMIULLA, T.€. Ha PeLLeHue crieayoLwmx
3agad:

* OLIEHKY 3Ha4YeHUS M30bITOYHOrO AABMNEHNS B ArieMEeHTaxX U CoopyKeHusx xpaHunuwa PAO;
* OLLEHKY BO3MOXHOIO YCKOPEHUS MUrpaLum Xunakon dassl, Coaepxallen pagnoHyknuabl, 3a CHET MUrpaLLum rasos;

= onpegeneHve, He MOXET N ABWMXKEHME ra3a NPUBECTU K BbIHOCY Ha AHEBHYIO MOBEPXHOCTb 3HAYNTENbHOMO KOMMYECTBa PaamoakTUBHbIX
BELLECTB, TaKUX, HanpuUMep, Kak pagoH.

4.3.5. CnepyeT onpefenvTb NPEMMYLLECTBEHHBIA MEXaHU3M BbIHOCA ra3a u3 reocgepsl B 6uoccdepy. PesynstaTbl €ro MOAENMpoBaHus ¢
NMOMOLLbHO aHAMNUTUYECKUX UM YNCTIEHHBIX METOAOB MOTYT ObITh NMPUHATHI 32 OCHOBY KOJIMYECTBEHHOW OLEHKN BNUSIHUS reHepaLum ra3oB Ha
6e3onacHocTb xpaHunuua PAO.

4.3.6. OcHOBHble npoLecchl 1 akTopbl MepeHoca XNAKOCTU U ra3oB Yepes NOPUCTbIE Cpeabl U UX BNUSHWE Ha pasnyyHble acnekTbl
6e3onacHocTun xpaHunuwa PAO paccMoTpeHbl B NpUoxeHun 5.

5. PekomeHAauum no npoBe e HUIO KONM4ye CTBe HHbIX oLie HOK 6e3onacHocti xpaHunuwa PAO
5.1. UIcnonb3oBaHue ynpoleHHbIX MoAernen Ans npeaBapyTe nbHOW oLeHKU 6e3onacHocTM

5.1.1. Ha HauanbHOM aTane npoBeAeHWs KONMMYECTBEHHOMN oL eHkn 6e3onacHocTy xpaHunuwa PAO (ganee - aTan npeaBapuTeNbHON OLEHKN)
BaXkHO MpaBunbHO ONpeaennTb OCHOBHbIE HamnpaBreHWsl, NO KOTOPbIM BNOCNEACTBUM JOSDKHbI YTOUHATLCS KOHLeNTyanbHas U MmateMaTunyeckast
MOZENW XpaHUNMLLA, paclUMpPATLCA HAabop M YTOYHATLCS 3HAYEHUS] UCXOAHBIX NAapaMEeTPOB AN MOAENMPOBaHUS, NOBbILLATHCS TOYHOCTb
pesynbTaToB MOAENMPOBaHMS. TOYHOCTb BLIMOSIHEHHOIO Ha 3Tane NpeaBapUTENbHON OLLEHKU MOOENMPOBAHUS, KaK MpaBuIo, Urpaet
BTOPOCTENEHHYIO POrb.

5.1.2. OgHMM 13 NOAXOA0B K NPOBEAEHMI0 NpeaBapUTENbHON OLIEHKN ABMAETCH YNPOLLEeHNe COCTaBHbIX YacTew KOHLenTyanbHon Moaenu.
5.1.2.1. Ha atane npeasapuTENbHON OLLEHKN AaXe NPU HaNMyYMmn AaHHbIX, YKasbiBatoLLMX Ha NPOCTPaHCTBEHHYIO HEOAHOPOOHOCTb
COOTBETCTBYHLINX XapakTePUCTUK BOOOHOCHOIO FOPM30HTa, JOCTAaTOYHO OLEHUTb MOTOK FPYHTOBbLIX BOA U NEPEHOC PagvoHYKMAOB, NPUHSAB
cpefHue 3HavyeHUs COOTBETCTBYHLLMX XapaKTePUCT MK FTOMOreHN31POBaHHbIX FPYHTOB.

5.1.2.2. ToyHoe onucaHne yHKLUM UCTOYHMKA - MPOCTPaAHCTBEHHbIX U BPEMEHHBIX XapakTePUCTUK CKOPOCTEN MNOCTYNNEHUs PaaNoOHYKIIMA0B 13
obnacTu cTouHMKa B OnnkHIOK 30HY xpaHunuua PAO - ogHa u3 Hanbonee TpyaHbIX 3a4a4y Npyv MogennposaHum. MoaTomy pekomeHayeTcs Ans
npeaBapuTeribHOM OLEHKN MPUHATME B KOHLLENTyanbHOMW MoAeny NpoCTEeNLLNX HavanbHbIX MPeanonoXeHun o yHKL 1M nctoyHuka. Mo mepe
nonyvyeHust AONONHUTENBHbLIX AaHHBIX O Nnowaake xpaHunuwa PAO, No3BonsLWMX YTOUYHUTL MOAENMPOBAHUE NepPeHoca PaavoHyKIIMA0B B
GnvkHen 1 ganbHen 3oHax xpaHunuwa PAO, crnegyet mogennpoBaTh 6oriee TOYHO U XapakTePUCTUKN DYHKLIUN UCTOYHMKA.

5.1.3. MNpu npoBeaeHUM NpeaBapUTENbHON OLLEHK PEKOMEHAYETCS UCTONb30BaTh YNPOLLEHHYI0 MaTeMaTuyeckyto Mogernb (cM. n.3.7.3) ¢
nocneayloLwyM ee yCroXHeHeM no Mepe nosy4eHUs HOBbIX AaHHbIX O Mrowaake pa3veLleHus xpaHunuiya PAO.

Mpy MoaenmpoBaHuM NepeHoca paavoHYKNUAOB rPYHTOBLIMM BOAAMM Ha 3Tane npeaBapuUTenbHON OLEHKU OObIYHO:

OrpaHMYnBalOT KPYr paccMaTprBaeMbIX NPOL,ECCOB Hanbonee 3HauMMbIMU;

NPUHUMAIOT MUHMMASTbHYKO Pa3MepPHOCTb NMPU ONMCaHUN FEOMETPUYECKNX XapaKTEPUCTUK XPaHUULLA Y BMELLAIOLLMX U (UIM) HECYLUMX TPYHTOB;
npegnonararT NOCTOSHCTBO YCMOBWI NEPeHoca;

npuHNUMarT yI'IpOLLleHHbIe rPaHN4HbIE U HaYanbHble yCJ'IOBVIFI;

MCNOMb3YT YNPOLLEHHbIE MOAENN NPOLLECCOB NEPEHOCA PAAVNOHYKIMAOB;

npegnonaralT roMOreHHOCTb BCeX cpef, B KOTOPbIX MPOUCXOAUT NEPEHOC PaanNOHYKNAOB.

5.2. PekomeHAauMu no onpeagenie HUIO Nepuoaa Bpe MeHU, Ansi KOTOporo crieayeT NPOBOAUTL KOJM4e CTBE HHYHO OLle HKy 6e30nacHoCcTU
5.2.1. B cooTBeTCcTBUM C TpeBOBaHNSIMY HOPMATMBHbIX AOKYMeHTOB 6e3onacHocTb xpaHunuw, PAO gormkHa 6biTb 060CcHOBaHa Ans BCero
nepuoaa BpeMeHu nocrie BbiBoAa XpaHWUnMLLA U3 KCryaTalmm, noka nonHble 1 yaenbHble aktueHocT PAO, anemeHToB xpaHunuw, PAO,
HECYLLUMX 1 (MNn) BMELL@IOLLMX UX TPYHTOB HE CHU3ATCSI 40 3HAYeHWI, Npy KOTOPbIX BO3MOXHOE paaualMoHHoe Bo3genicteme PAO Ha yenoBeka v
OKpY>XatoLLYt0 cpefly He MOXET NPeB301TY Npeaenbl, yCTaHOBNEHHbIE HOPMaMU 1 NpasunamMy B 06racTu NCNonb30BaHUA aTOMHOWN SHeprim

(NnpuMep oueHkn 6e30MacHOCTU pearnbHOro NPUNOBEPXHOCTHOIO XpaHunuLa H13koakTueHbx PAO npveegeH B NpuroxeHun 6). 3To Bpemst gaxe
Ons NPUNOBEPXHOCTHBIX XpaHunuwy PAO MOXeT AoCTUraTb COTEH ThICAY U MUMINIMOHOB NET U3-32 TOrO, YTO B 3aXOPOHEHHbIX PAO mMoxeT



codepxaTtbCd orpaHM4YeHHOEe KONMM4YeCTBO OAOJTTOXUBYLLUX aanaa-msnyqarommx pagnoHyKnnaos.

Mepvioa BpeMeHM, Anst KOTOPOro HEOBXOANMO BbLIMOSHATE KONMYECTBEHHYHO OLeHKy 6€30MacHOCTU, MOXET BbITb CYLLECTBEHHO MEHbLLUE, YeM
pasnuyaTtb nepuoa BpeMeEHU, AJst KOTOPOro AomkHa bbiTb 06ocHOBaHa Ge3onacHocTb xpaHunua PAO, ecnu yaaetcst fokasaTb AOCTAaTOYHOCTb
YMCINEHHbIX PE3YNLTATOB, MOJNyYEeHHbIX HA 3TOM AnanasoHe, ANns 060CHOBaHNA 6e30MacHOCTU XpaHunMLLA B TEYEHUE BCEMO BPEMEHU €ro
noTeHUnansHom onacHoOCTy.

5.2.2. MNMepuoa BpemeHu, Ans KOTOPOro HeobxoaAMMO BbINMOMHATE KONMYECTBEHHYHO oLeHKy 6esonacHocTu xpaHnmuwwa PAO, MOXHO orpaHnymTb
MOMEHTOM BPEMEHU, Ha4YMHasi C KOTOPOro YPOBEHb paanaLuoHHON ONAacHOCTM XpaHUMULLA YKe He MOXET Bo3pacTaTb (npunoxeHue 7). Ons
[JoKasaTenbCcTBa 3TOro A4OCTATOYHO Noka3aTb, YTO pe3ynbTaThl OLeHKN OQHOBPEMEHHO YAOBMETBOPSIOT CrieayoLmMM YCroBUSM:

= B KONNYECTBEHHOW OLLEHKE YYTEHbI BCE (hr3UKO-XMMMYECKME MPOLLECChI, CYLLIECTBEHHO UMW 3aMETHO BNUSIIOLLME HA ANHAMUKKY nepeHoca
paanoHyknuaos u3 xpaHumvwa PAO B Gruocdepy;

= B MpeJenax auanasoHa BpeMeHU NPOBEAEHNs KONIMUYECTBEHHOM OLLEHKN PAaBHOBECHOE COCTOSIHWE YCTaHOBUIOCh AN BCEX YKa3aHHbIX
NpOLECCoB;

= Nepu1oz BpEMEHW NPOBEAEHUS KONMMYECTBEHHOM OLLEHKM NPEeBOCXOAUT BPeMsi YCTAaHOBMNEHWSI PABHOBECUS KaK MUHUMYM B 2 pasa;

= B Te4eHMe 3TOro nepuoaa BpeMeHn 4OCTUMHYThI MakcUMarbHble 3HaYeHUst KOHLeHTpaL il B Guocdepe BCex paamnonormyecky 3HauMbIX
pagvoHYKNMAOB, copepXkalmxcs B xpaHunuwe PAO, nocne Yero 3HaueHUst 3TUX KOHLEHTPaLUIA Y COOTBETCTBYIOLLMX UM UHAMBUAYATbHBIX 403 U
(Mnn) pagmaLoHHBIX PUCKOB CO BPEMEHEM YObIBaOT.

B cnyyae nonyyeHuns aTnx goka3aTenbCTB OTnagaer HeobxoAMMOCTb B pacnpoCTpaHEeHUN KONMYeCTBEHHON oLeHkn B6e3onacHocTu Ha 6onee
yoaneHHble B Gyayllee nepuopl BpeMEHU.

5.3. Pekome HAaUMUM No oLeHKe MOrpeLwHOCTU NoNy4Ye HHbIX pe3ynbTaToB
5.3.1. [Ina noaTBEepXaeHMs HageXXHOCTH NOMNyYeHHbIX pe3ynbTaToB CriedyeT NPOBECTM OLeHKY NOrpeLlHOCTeN NX ONpeaeneHus.

5.3.2. MNMonHas norpeLHOCTb pe3ynbTaToB pacyeTHbIX MPOrHO30B onpeaenseTca AByMs COCTaBNSAOLWMMUN - METOANYECKON U KOHCTaHTHOM
(napameTpuyeckon).

MCTOYHMKN METOANYECKOW COCTaBNSAOLLEN MOrPEeLUIHOCTY - yrpoLLaoLyve AONYLEHWSs, MPUHATbIE B KOHLENTyarnbHbIX U MaTeMaTUyYecKmx
MOZENSIX, ONPeAEnsoLLMX U KONTMYECTBEHHO OMUCHIBAKOLLMX (IM3NYECKME MPOLLECChl NEPeHOCca PaaMOHYKIMAOB OT UCTOYHMKA K OObEKTY
BO30ENCTBUS.
MCTOYHMKM KOHCTaAHTHOM (MapameTpryecKoi) COCTaBNSIHOLLEN MOrPELUHOCTY - MOTPELLUHOCTY 3HAaYEHUIA UCXOOHbIX AaHHbIX (PU3NYECKMX 1
XAMMUYECKMX BENUYMH UM KOHCTAHT) U NapaMeTpoB pacyeTa, CBA3aHHbIe C HEMOMHOTOW UMM HETOYHOCTbLIO NMEePBUYHON MHPopMaLmK,
nonyvaemow nubo aKkcnepuMeHTanbHbIM NyTem, NMG0 B pe3ynbTaTe UCMONb30BaHUS OPYIMX PACHETHbIX MOAENEN, XapaKTepUsyoLLMXCSl, B CBOO
oyepeab, NPUCYLLMMU UM METOANYECKOW M KOHCTAHTHOW COCTaBMSOLLMMU MOTPELUHOCTH.
5.3.3. OueHKy norpeLuHocTen peKoMeHayeTcst NPOBOANTb, YYMTbIBadA, YTO NPV MOAENMPOBAHMM NOCNeA0BaTENbHOIO psaa NpoL.eccoB
pe3ynbTaThl paCcyYETOB XapakTePUCTUK NPeablAyLLEro NpoLecca SABNSTCA UCXOAHbIMY AaHHBIMU AJ1s1 pacyeTa xapakTepucTuk nocreaytoLlero. B
3TOM crydae obe cocTaBnsoLLMeE NOrPeLUHOCTY PAaCUETHBIX XapaKTepUCTMK paamaLlMoHHOro Bo3aencTams xpaHunuwa PAO Ha venoseka
yBENMYMBAKOTCH TEM CyLLUeCTBEHHEee, YeM Borbluee KONMMYeCTBO NPOLLECCOB BOBMEYEHO B MOAENMPOBAHMWE.
5.3.4. lNpn npoBegeHUN OLeHKM NOrpeLLHOCTEN peKOMEHYeTCst NPMHMMaTh BO BHUMaHWe nocnegosaTensHoe, No Mepe yaaneHus
paccmaTprBaemMoro NpoMeXxyTka BpeMeHn B Byayluee, Bo3pacTaHme MOrpeLuHoCTy pesyrnbTata oueHku 6esonacHocTy xpaHunuwa PAO.
OCHOBHas NpMYMHa 3TOrO - HEBO3MOXHOCTb KOPPEKTHO OLLEHUTb NapaMeTpbl LLENOYKU Nepefayn pagnaLoHHOro BO3AENCTBUS OT XpaHUnmLLa
PAO k nonynsiumm YenoBeka Yepes pasnuyHble 3NeMEeHTbI OKpYXatoLLel cpeabl U3-3a M3MEHUYMBOCTU UX CBOWCTB B TEYEHWE 3HAUNTENbHbIX
VMHTEpPBAarioB BPEMEHW.
5.3.5. [N oueHKN YPOBHA M3MEHEHWS XapaKTePUCTUK Paamoriormyeckor onacHocTun xpaHunuwa PAO ans yenoseka n okpyatoLlern cpeabl npu
HeBOMbLUMX OTKIMOHEHMSX UCXOOHbIX AaHHbBIX OT 3HAYEHUI, NPUHATBIX B NPOEKTE, PEKOMEHAYETCA NPOBEAEHNE aHanM3a YyBCTBUTENbHOCTU
pe3ynbTaToB oueHkM 6e3onacHocTy xpaHunuwa PAO K U3MEHEHUSIM UCXOAHbIX AaHHbIX.
Mpunoxexue 1.
MpumMe pHbIN NepeyveHb COOLITUI, AIBNIEHUN U (PaKTOPOB NPUPOAHOIo U Te XHOre HHOro NPOUCXO0XAEHUA U (PU3NKO-XMMUYE CKUX
npoLie ccoB, cyllie CTBE HHO BNUSAOLWMNX HA 6€30MacHOCTL NPUNoBe PXHOCTHbIX XxpaHunuuwy, PAO.

Paspa6oTaH c yyeTom pekome Haaumim [1]
1.1. MpupoAaHble cobbiTUA, ABNEHUsA U PaKkTopbl
= Buonornyeckoe BmellaTenscTeo B xpaHunue PAO:
JKMBOTHBIX;
pacTteHun.
» Pa3pbiBHbIe HapyLweHns (CENCMUYHOCTD).
» MeTeopornormnyeckue aktopsbl.
= KnumaTunyeckne gaktopsl.
= ®akTopbl, 06yCcnoBnNeHHbIE BOAHBLIM PEXMMOM XpaHWUmMLLa:
HaBOAHEHWS;
KonebaHus ypoBHS rPyHTOBbIX BO,;
NOTOKN FPYHTOBBIX BOA;

MHMUNBTPALMOHHbBIE BOABI.

= Opoasus.



1.2. Mpoueccsl, npoucxoaswme B xpaHunuiye PAO

» Obpa3oBaHMe XMMUYECKNX COEANHEHUI (HAaNpUMep, KOMMIEKCOOOpa3yLLMX areHTOB), COCOBHbBIX CHU3UTb M30NMpYoLLME (3a4epKuBatoLLme)
cBolicTBa bapbepoB Ge3onacHoOCTH.

= [a3oBbIOENeHNe 3a cyeT npoLeccoB KOPppO3nn MeTanmM4eCkMx oTxoaoB U KOHCTPYKLUMOHHbIX MaTepuanos, MMKpOGMOJ‘IOFVNeCKOFO pasnoxeHna
OopraHn4yecKknx oTxogos, XNMUNYECKOWN [EeCTPYKUUM OTXO40B, BKIMOYaA oLlenavmnsaHue Lenntonosbl, paanoakTuBHOro pacnaga.

= [lerpagauus 3aWMTHBIX U MPOYHOCTHBIX CBOMCTB MHXXEHEPHbIX 6apbepoB 6€30MacHOCTU 3a CHET ANUTENbHbIX BO3OENCTBUIA paanalMoOHHO-
bmanyecknx akTopos.

* MexaHn4yeckoe BO3AENCTBME Bbillenexalumx (nokpbieaowmx xpaHnmvie PAO) rpyHToB Ha 6apbepbl 6e3onacHocTu.

= Dn3nKo-xMMmYeckme (FeOXI/IMVIl-IeCKI/le) B3aumopericteust PAO co cpeaoamu OrnmxHEen 30HbI XpaHunuila, 06ycnosnm3awmme U3MeHeHUs1 PU3NKO-
XUMUYECKNX XapaKTEePUCTUK KaK OTXOA0B, TaK U TPYHTOB OnNUXHENn 30HbI.

1.3. Mpouecchkl U cobbITUsA, 06YyCNOBMNEHHbIE AeATe IbHOCTLIO YenoBeka

* OLWMBKM NPOEKTMPOBaHUS, NOBMeKWMe 3a COOOW HapyLueHne YHKLMOHMPOBaHUS APEHaXHbIX CUCTEM.
» OWMBKM NPOEKTMPOBaHUS, NOBMEKLWME 32 COOON HapyLLEHMs B pacnonoxeHun ynakosok PAO.

= OLMOKM NPOEKTMPOBaHWS, NOBMEKLWME 3a COBOI HapyLLeHWe NMOKPbLIBAOLLErO CrOs.

= CTpouTenbHble paboThbl.

= CenbCKoX035MCTBEHHbIE paboThl.

* icnonb3oBaHue rpyHTOBbLIX BOA.

* PasmelleHre HaceneHHbIX NyHKTOB.

* HenpegHamepeHHoe ncnonb3oBaHne paamoakTUBHO 3arpsa3HeHHbIX cped u3 xpaHunuia PAO B kayecTBe Cbipbsa AnA NPOM3BOACTBA
cTponmaTtepuarnos.

- Apxeonormqecme MN3bICKaHUA.
» PasnuyHble Buabl I'IpOMbIIJJJ'IeHHOVI 0EeATENbHOCTU.

MpunoxeHue 2.
PekomeHaaLuuu no npoBeAeHUIO aHanu3a cueHapueB o6ny4ye HUA Hace neHust oT xpaHunuwa PAO 1 onpegeneHUIo KPUTUYE CKUX Fpynn
nuu U3 HaceneHus

Pa3paboTaHbl ¢ yue TOM pekoMeHaauum [2, 3]

2.1. O6wume ocob6eHHOCTU KONnye CTBE HHOM OL,e HKU [03 B€ POATHOCTHOrO 06yye HUsl NuL, U3 Hace e HUA, OTHoCSLLe UcH K byayuie My
BpeMeHu

WHamBMaOyyMoB, KoTopble GyayT xuTb B Byayluem, cneayeT paccMaTpyBaTh Kak NoABepratoLLmxcs pagmaLlMoHHOMY pUCKY OQHOBPEMEHHO Gornee
4YeM OT OHOrO M3 BO3MOXHbIX CLieHapueB oGnyYeHus.

B ycnoeusix HopmarnbHOM aKcnnyaTauuy paamalMoHHOONacHbIX 06bEKTOB, Koraa obnyvyeHne NponCXoamT C BbICOKOW BEpOATHOCTbIO P
(NpakTuyeckn paBHOM eanHMLE), B KAa4eCTBe NokasaTensi pagnauoHHON onacHoCTy (6e30nacHOCTM) HaceneHUs MOXET BbITb NCNONb30BaHO
oL eHeHHoe 3HaveHne ahPeKTUBHOM [03bl 06NYYeHUs KPUTUYECKOW rpyNbl UL, U3 HACeneHusi, KoTopoe HeoBXoanMOo CpaBHUTL C
YCTaHOBIEHHbIM KpuTeprem 6e30MacHOCTH - 4030BbIM MPeaerioM.

Takol e, Ho 06OGLLEHHbIV NOAX04 AOHKEH UCMONMb30BaTLCA NpU oL eHke 6e30nacHOCTM paanalmnoHHoonacHoro o6bekTa, oGnyyeHne Yenoeeka
OT KOTOPOrO MOXET NPOU30NTMU TOMBKO C HEKOTOPOM CyLLECTBEHHO OTANYHON OT €AMHMLIBbI BEPOSITHOCTLIO, UMK Xe ecrnu 3To obnyyeHne Byget
CBSI3aHO C pearnun3sal el HECKOSIbKUX arlbTePHATMBHbBIX CLLEHAPWEB, XapaKTePU3YIOLLMXCS PasnMYHbIMU 3HAYEHUSIMU BEPOATHOCTMU.
KonunuecTBeHHas oLeHKa YPOBHSA paanalMOHHO ONacHOCTM BO3MOXHON peanuaaunm 4ns ogHoro 1 Toro Xe MHAMBMAYYMA HECKOMbKMX
cueHapues* obry4YeHnss NPOBOOMTCA B COOTBETCTBUN C U3MOXKEHHBLIM HIKE.

Mycte{Pj(Ej)} - 3Ha4YeHUs1 BepOSITHOCTEN peanunsaLlmu aTux cueHapues, {Ej}-CBA3aHHbIE C HUMWN 3HAYEHUS BO3MOXHbIX 3pPeKT NBHbIX
3KBMBASIEHTHbIX 403 06MnyYeHus nHameuayyma, i =1,2....M, M- uicno cueHapveB. MoxHO nokasaTb, YTO eCin Bce 3Ha4YeHus [o3 obnyyeHunsa{ EjHe
MPeBbILLIAOT NOpora BO3HUKHOBEHUS AETEPMUHUPOBAHHbIX NOCNEACTBUN Eppp, TO 3Ha4eHMe athdeKTUBHO SKBUBANEHTHOM A03bl 06MyYeHUs
VHAVBUAYYMA, COOTBETCTBYHOLLEE 3HAa4YEHWIO NOMHOrO paanaLMoHHOIO pucka, onpeaensercs kak™:

Exmxmz:l:,h{ Ei}Ei (21)

i

2.2. HekoTopble 0COGEHHOCTU onpeAe e HUA KpMTUYe CKUX FPYNN Hacee HUA NO OTHOLUE HUIO K 06nyYe HUIo oT xpaHunuuwa PAO B
6yaywem BpeMeHU

2.2.1. MNpu oueHke BesonacHocTu xpaHunuwia PAO, oTHocsLWeNncs K Byayluemy BpeMeHu, HeobXoAMMO NCNOofb30BaTh NOHATUS KPUTUHECKUX
rpynn HaceneHusi, NoABepratoLlerocs paamaloHHOMY PUCKY B pesynbTaTe BO3AeWCTBUSE XpaHUMLLA.

2.2.2. Crnegyert yunTbIBaTh, YTO B pacCMaTpMBaEeMOM Clyyae pasHble OQHOPOAHBIE rPYMMbl HACENEHWUS MOryT OAHOBPEMEHHO HAaXoaAUTbLCS NoA
paavaLOHHbIM PUCKOM HECKOIbKMX BO3MOXHbIX CLieHapueB 0BnyyYeHust, T.e. Kakas-To U3 YNOMSIHYTbIX FPyMn, He SBMSIICb KPUTUYECKOM HU NO
OAHOMY 13 PaCCMOTPEHHbIX CLieHapueB obnyyYeHnsi, B UTore No CyMMe BCEX CLieHapuneB MOXET okasaTbCcs Hanbonee obnyvaemoi
(nogBepratoLeica MakcMmarnsHOMY pagvaLnoHHOMY pUCKY) OT AaHHoro xpaHunuwa PAO. MoaToMy HeobxoanuMo 0AHOBPEMEHHO
aHanuaupoBaTb 3Ha4YeHWs YPOBHEN 00MNyYeHWUst pasnuyHbIX FPYNN Npy peanv3aunm Kaxxagoro M3 cueHapues asonouum xpaHunuwa PAO.

2.2.3. ina pelueHust aTON 3aJaum peKOMeHyeTCsi MPOBECTU ee MaTemMaTuyeckyto popmanusauumio. Nyctb yNoMsSHYTbIE CLLEeHapUm obnyyeHus
XapaKTepusyloTC BEPOATHOCTAMM UX peanusaunu Pijj (0<Py<1) n 3HadyeHusiMu  Ej, 03 06nyyeHNs pasnnyHbiX OGHOPOAHLIX FPYNN Hacenexus (He
TONbKO KPUTUYECKMX) NPY peanu3aum aTux clieHapueB (04eBUAHO, HYTO KaXaoMy U3 CLieHapueB COOTBETCTBYET TOMbKO OAHa KpUTUYeckas
rpynna nuu U3 Hacenewus). 3necb UHAeKe j(j=1,2,....Mj) v j(j= 1, 2,...., M;) oTHOCATCA K AGHHOW rpynne nuL, U3 HaceneHUs 1 CLieHapuio 1x



Oﬁl'ly‘-'leHI/lﬂ COOTBETCTBEHHO.

Torga Ans oQHOW U TOW Xe (j-1) OAHOPOAHOW rPYNMbl NKL, U3 HaceneHus nonHas adpdexkTmBHas fosa obnyyeHnss Enopnnoe COOTBETCTBYHOLLASA

MOSIHOMY pUCKyY ylliep6a 30opoBbI0 3a CHET paamaLMoOHHOTo BO3AENCTBUS xpaHunuwa PAO, cymMUpyoLLEMY BCe BO3MOXHbIE CLLeHapum
00nyyeHwsl, oNpeaensieTcs CornacHo BeipaxeHuto (2.1), B paccMaTpuBaemMomMm Criyyae npuHUMaroLLemy Buz

Bumens = > Py (2.2)

B BblpaXXeHun (2.2) DOMKHbI ObITb y4yTeHbl BCe CLleHapMI/I* 06J'Iy‘-IeHMF| haHHOMN rpynnbl nny, T.e. JOJDKHO BbINONHATHLCA HOPMUPOBOYHOE
COOTHOLLUEeHne
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2.2.4. Ha ocHOBaHUK cpaBHEHMS! MOMHbIX 3EKTUBHBIX 03 0OMYyYEHMS Pa3NMYHbIX OOHOPOAHBIX FPYMM UL, U3 HAceNeHusi, onpeaeneHHbIX B
COOTBETCTBUM C BbIpaXeHWEM (2.2)**, crnepyer HaxoauTb KPUTUYECKYHO Tpynny NnL, MO OTHOLLEHWIO K MOMHOMY pagvaLuoHHOMY BO3OEWCTBUIO
xpaHunuwa PAO.

* TepMuH "cueHapuii" NpUMEHUTENBHO K MOAENMPOBaHNI0 BO3MOXHOIo ByayLiero Bnepsble 6bin BBeAeH B paboTte KaHa ( Kahn, H., et al. The Year
2000, a Framework for Speculation. US, New York, Macmiillan, 1967).

B pekomeHgauumax MAFATO oTmevyaercsi, YUTO OOAHUM U3 Haubonee CyLeCTBEHHbIX acMeKTOB UCTMOMNb30BaHNS PasfnMyHbIX CLLEHapUeB NPy OLeHKe
6e3onacHocTu xpaHunua PAO aBnseTcs To, YTo "MHAOMBMAOYYMOB, KOTOpbIE ByayT XWTb B ByayLleM, criedyer paccmaTpuBaTh, Kak
NnoABepraroLLMxcs pagvaLnoHHOMY pUCKY OOHOBpPEMEHHO bonee Yem B pesynbTaTe peanv3auim 0OHOMo U3 BO3MOXHBIX CLieHapueB obnyYeHuns.
CymMMa BEpOATHOCTEN peanuaauunm aTUX CLLeHapUeB OOMKHA PaBHATLCSA eauHULLE, B MPEATNONOXEHUN, YTO BCE CYLLUECTBEHHbIE CLLEHapUn yYTeHbI
1 4TO OHW B3aMMOMCKITIOHaOLLM, U YTO PUCKM, CBSI3aHHbIE C PasfMYHbIMUK CLLEHapUSIMU, JOMMKHBI CYMMMPOBATLCS TOSbKO B TOM crlyyae, ecnu
3TUM pUCKaM OOHOBPEMEHHO MOABEPraeTCcs OAHa U Ta e rpynna uHaMeuayymos".

** BeuAay TOro, YTo B HacTosileM PykoBoacTBe BCce (hopMyrbl, Tabnmubl 1 PUCYHKM BKIOYEHbI B MPUIIOXEHWS, NPUHAT CreayoLwwmii NopsiaoK nx
HymMepaLuun: NepBbii HOMEP COOTBETCTBYET HOMEPY MPUMOXEHNS, BTOPOM - TeKyLieMy HoMmepy dhopMynbl B npunoxeHun. Hanpumep, dopmyna
(2.1) o3HayaeT nepByto opMyny B NPUMNOXKEHUN 2.

2.3. PekoMmeHAye masi hoopManusauusa aHanusa cueHapueB o6ny4yeHUs YernoBeka oT xpaHunuwa PAO

2.3.1. MNycTb NonHbIi Habop cueHapueB aBonoL MK xpaHunuia PAO onpeaeneH Ans Kaxgoro BbIGpaHHOro Npu OLeHKe NPOMEXyTka BPEMEHMU U
onpegeneH COOTBETCTBYOLLUMIA Habop BEPOATHOCTEN peanu3auunm ykasaHHblx cueHapueB {Pj} (i=1, 2,.. M ). Mpumem, 4To AaHHbIA Habop
CLieHapueB yxe y4MTbiBaeT BCE BO3MOXHbIE aHTPONOreHHble BO3AenCcTBMsA Ha xpaHunuie PAO, morywve B NnpuHUMNE NOBMUSITL Ha ero
3BOMIOLMIO.

Bo n3bexaHune cepbesHbix oLLMBOK Npu oueHke 6e3onacHocTu xpaHunuwa PAO pekomeHayetcs yb6eanTbCst B TOM, YTO MOMHbIA Habop
ONCKPETHBIX BEPOATHOCTEN Pf, ANa BCeX BO3MOXHbIX CLieHapunes 3oL un xpaHunuwa PAO nogymHSAeTcs HOPMUPOBOYHOMY COOTHOLLEHMIO TUNa
(2.3) - Ha kaxgoM BbIGpaHHOM AN pac4eTHOW OL,EHKM MPOMEXYTKE BPEMEHU U C YYETOM TOrO, YTO NO Mepe yaaneHusi B byayluee 3HadYeHus
BpPEMEHW, K KOTOPOMY OTHOCUTCS OLleHKa, CLieHapumn 3BONoL MM XpaHnnuwa byayT ¢ HensbexHocTbio "paclennaTtbea” unu "BeTButbea":

ZPU. =l{gnaecexzi =1,2,2.. . M) (2.4)

2.3.2. Kak cnegyet 13 U3noXeHHOro B NpeaplayLumx noapasaenax, Ans Kaxgoro i-ro cueHapusi crielyet onpeaenuTb B o6LLEM CryYae HECKOMbKO
pasnnuHbIX OQHOPOAHbBIX FPYNN ML, U3 NONYNSILMKU YernoBeka, NOABEPralLLMXCS Kak MakcMarnbHOMY (MO OTHOLLEHUIO TOMbKO K AaHHOMY
cueHaputo aBostoumn xpanunuia PAO), Tak 1 NOBbILLEHHOMY (MO CPaBHEHUIO CO CLieHapMeM HopMasibHOM 3BontoLMmn) obnyyeHuto. MycTb ans i-
ro cueHapus onpegerneHo Nj Takux rpynn u MHAEKC OTHOCUTCA K ogHow m3 rpynn ( j= 1, 2,..Nj).

Ecnu kakne-To 13 Takux rpynn, B CBOK o4epenb, MOryT NoABeprHyTbes (Mpu JaHHOM cueHapum aBonouum xpanunuwa PAO) noBbilLEHHOMY
00My4YeHMI0 TONBbKO C HEKOTOPOW, MEHbLLUEW eQNHULbI, BEPOSITHOCTbIO, TO AJ1s1 3TUX rPYNN HAaceneHns criedyet onpeaenuTb U NonHbIN Habop
3HaYEHUIN YCMOBHbIX BEPOSITHOCTEN BCEX BO3MOXHbIX (MPY AaHHOM CLieHapuy 3BOToLMM) cLieHapues ux obnydenus {wijit (k =1, 2,.. Kjj). 3tot
Habop aHaYeHUI1 TaKkKe AOIKEH YOOBNETBOPSITb HOPMUPOBOYHOMY COOTHOLLEHUIO &wyjj = 1 (CYMMMpPOBaHWE MPOBOAMTCS MO /C), NMOCKOMbKY OH
onpegeneH npu ycrnosun peanusawuum i-ro cueHapus aonouum xpasunuwwa PAO. CrnefoBaTenbHO, HEMb3sA UCKINYaTh, YTO HEKOTOpbIe
cueHapum 3ol xpaHunuwa PAO gaxe Ans ogHOW M TOW e rpynmbl vL, MOryT "pacliennaTbcs” Ha HECKOMbKO CLeHapreB 0bnyyYeHus.

Kaxkgomy 13 3HaueHuI YCroBHbIX BEPOSTHOCTEN Wkjj AOIKHO GbiTb "MpMnMcaHo” 3HaueHe COOTBETCTBYIOLEN AdMEKTUBHON MHANBUAYATBHOM
A03bl 06Ny4eHNs, T. e. OMKeH BbiTb onpeAeneH nomHbIi Habop sHaveHni Ao3 {Ekji}.

Bo n3bexaHne Ype3mMepHOro YCroXHEHUs1 CXeMbl OLLEHKN B 3TOM Clyyae Bcerga BO3MOXHO CBECTW yKa3aHHbIN Habop HECKOMbKMX CLieHapunes
06nyyeHns ogHOM rpynnbl MWL, B pamKkax OAHOTO clieHapums aBonoummn xpaHunnwa PAO k ogHomy "o606LweHHoMY" cueHaputo obnyyeHmns. Ons
3TOro HYXHO "Mpunucatb" TakoMy cLeHapuio 3HadeHne apdeKTUBHON 03bl OOMNyYeHNss paccmaTpyBaeMow rpynnbl UL U3 HaceneHus,
onpeaeneHHoe CornacHo BbipaxeHuto (2.1).

3HayeHue BepOSITHOCTU peanu3auuny gaHHoro "obobLeHHoro" cueHapust obryveHus 6yner paBHO 3Ha4YEeHMNIO BEPOSITHOCTU peanv3aLunm
COOTBETCTBYHLLENO CLeHapus 3BonoLum xpaHunuwa PAO.

* CnepyeT UMeTb B BUAY HEKOTOPYIO HEOOHO3HAYHOCTb MCMOMb30BaHWSA B HAy4YHOW NuTepaType TepMuHa "cueHapuin”, KOTOpbIA B pasHbiX
paboTax ynoMmMHaeTcs TO kak "cleHapui aBonoummn xpaHunuwa PAO", To kak "cueHapuin obnyyeHns venoseka". [Mpu aTom nHorga
noapasyMeBaeTcs MosiHask TOXAECTBEHHOCTb 3TUX ABYX NOHATUI, @ UHOIAA - HEKOTOPOE Pasnuyme Mexay HUMMN.

MpuHATME 3TMX OBYX NOHATUIA TOXAECTBEHHLIMMW YCIIOBHO MOXHO CYATATb NPaBWUibHbIM, HO TOMBKO B TOM CMbICIIE, YTO Af15 OAHOWN U TOW Xe
OOHOPOAHOW rPYNMbI ML, U3 HAaCENeHUst B KOHEYHOM CYETE KaxOOMY U3 CLieHapueB aBosiounm xpaHunuwa PAO MoxeT ObiTb NOCTaBMNeH B
COOTBETCTBME TOMbKO OAMH (B psige criydaes "0606LLeHHbIN") cueHapuii 0bryyYeHust 3TON rpynnbl NnL,.

» TeM He MeHee pekoMeHAOyeTCs pasnuyaTtb NOHATUSA "cueHapui aonouny xpaHunuwa PAO" u "cueHapwuii obnyyeHmns Yernoseka”, MOCKOIbKyY:
ANt KaXOoro u3 cueHapues aBonoLum xpasunuwa PAO HeobxoaMMO pacCMOTPETb HECKOMbKO OAHOPOAHBIX FPYMN MWL, N3 HAaceneHus,

noasepraroLmxca noBbILLEHHOMY oﬁnyqumo (Ka)K,Elaﬂ B COOTBETCTBUK CO CBOUM CLEeHapuem 06J'|yqu|/|;|), COOTBETCTBEHHO NPUHATb HECKOJIbKO
pPa3nnyHbIX CueHapueB O6J'Iy‘-IeHVIFI;



= B pAaae cny4yaes Ons OZIHOM U TOW e rpynnbl ML U3 HaceneHusa B paMkax o4HOro cueHapusa 3Bonounun XpaHunuila MoxeT ObITb 060CHOBAHHO
BblAeneHO HeCKOJIbKO BO3MOXHbIX CLieHapueB O6J'Iy‘-IeHI/IF| (BepOFlTHOCTb OGHyHEHI/IH OaHHOMN rpynnbl 1L, B COOTBETCTBUM C AAaHHbIM CLeHapuem
o6nyqu|/|ﬂ OormkHa ObITb MeHbLUEe eauHULbI, a CymMMa 3Tux BepOﬂTHOCTeVI paBHa e,D,I/IHVILl,e).

2.3.3. Ha 3akntounTensHoM aTtane popmMannsoBaHHOM NpoLedypbl aHanusa cueHapues obnyveHust Yernoseka crieqyetr oobeauHNTb (B
MaTemaTU4eckoM cMbicre "obbeanHeHnss MHOXeCTB") No BCeEM CLieHapusiM aBorntoL M xpaHunuwa PAO Bce rpynnbl nuy, U3 HaceneHus (He
TONbKO KPUTUYECKME rPYNMbl MULL MO OTHOLLUEHMWIO K AaHHOMY CLeHapuio aponouum xpaHunuia PAO), koTopble MOryT NOABEPrHYTLCA
NOBbILLEHHOMY 00ny4eHnto XoTS 6bl NpU 0AHOM K3 cLeHapueB. 3aTeM HeOBXOAMMO ANt Kaxdow rpynnbl N3 06beAVHEHHOro MHOXECTBA rpymnn
onpeaenuTb 3HayeHust 403 0bnyYeHUs Npy peanusaLnm Bcex Tex cueHapues aBonoLum xpasunuwa PAO, B KOTOPbIX NOBbILLEHHOE 0bnyyeHne
rpynnel nepeoHavanbHoO He Bbino npegnonoxeHo. Ecny npoBepka Nokaxer, YTo Npy AaHHOM KOHKPETHOM CLieHapum aBontouumn xpaHumvwa PAO
Ons JaHHOW OHOPOAHON rpymnbl ML, NOBbILLEHHOTO 06nyYeHusl He BbINo, TO 3HaYeHne A03bl ee 0bNyYeHUst NpU AaHHOM CLLeHapU MOXET BbITb
NPUHATO PaBHbIM HYMHO, 3@ UCKMIOYEHNEM CLIEHapUs HOpMarnbHOW 3BontoLMn XpaHunuwa PAO: B aTOM cLeHapun Jo3a HOpMaribHOro obnyveHus
HacerneHust JoImKHa U3 KOHCEePBATMBHbIX COOBPaXeHUi BbITb NPUHSATa paBHOM [03e 06MyYeHUs1 COOTBETCTBYHOLLEN KPUTUHECKON rpynnbl fuL,
KOTOpasi B JaHHOM crlydae onpeaensieTcs 0gHO3HaYHO 1 BHE 3aBUCUMOCTM OT APYrMX ManoBepoATHbIX CLLeHapUeB 3BOMIOLLUM XpaHUMLLA.

3aTtem cnefyet Ansa kaxagon rpynnbl U3 Nony4YeHHOro 06beaANHEHHOro MHOXECTBa HaTW KPUTMYECKYHO FPYMMy MO OTHOLLEHUIO K CyMMe BCeX
cueHapues aBosoLum xpaHunuiia PAO, XxapakTepuayoLLMXCa YCKOPEHHbLIM MOCTYMNNeHNeM paanuoHyKnaoB U3 XpaHunuiia B 6uocdepy, nytem
onpegeneHns NonHbIx 3EKTUBHBIX 403 0OMNyYeHNst KO0 rpynnbl B COOTBETCTBUU C BblpaxeHneMm (2.1) (CymmMupoBaHue no BCceM CLeHapusm
3BONIOLMN XpaHWMMLLA) C MOCNeayoLWUM CpaBHEHNEM NOMYyYeHHbIX 3Ha4YeHu 4o3. [pn Takom hopmanbHOM noaxoae obecneydeHa NpaBUbHOCTb
HOPMUPOBAHUSI NapLunanbHbIX BEPOSTHOCTEN 00NyYeHNs rpynn B KaXXOOM CLLeHapun SBOSHOL .

2.4. MeToaM4yeCcKMi NpUMep aHanu3a cueHapueB o6nyye HUA YenoBeka oT xpaHunuiia PAO

MpvBegem ynpoLLeHHbIN METOANYECKUI MPpUMep aHanuaa cueHapues obnyveHus Yenoseka oT xpaHunuwa PAO, KOTOpbI NMIOCTpUpyeT
n3noxeHHoe B Nmn. 2.1 - 2.3 1 B KOTOPOM UCNONb3YyTCA HEKOTOPble pekomeHaauun MATATO.

PaccmMoTpuM OCHOBHbIE BO3MOXHbIE Arlsi BCEX MEPUOAOB BPEMEHM CLieHapuK 3BonoLmumn XpaHunuia PAO:
1. CueHapuit, cBa3aHHbI ¢ HenpeaHamepeHHbIM MPOHUKHOBEHMEM YernoBeka B xpaHunuie PAO.

2. CueHapwuii peanusanm ManoBeposTHbIX COObITU MakCManbHOW BO3MOXHOW MHTEHCUBHOCTU.

3. CueHapun HopmanbHoW 3oL mn xpaHunuwa PAO.

CooTBeTcTBEHHO P1 P2, P3 - BEpOSITHOCTM peanu3auum 3TUxX CLieHapueB.

BeposiTHoCcTM P1 P2, P3 OTHOCATCS K BO3MOXHOM 3BontoLMm camoro xpaHunuwa PAO. [Ins npocToTbl 6yaemM cuntaTth, YTO 9T CLLeHapum

pasnuyYHbl U NPeACTaBNAOT NOSHbIA HaBop BO3MOXHbIX CLieHapueB. O4eBUOHO, YTO OHW He MOTYT peanu3oBaTbCst OAHOBPEMeHHO. NoaTomy
CymMMma BepOSITHOCTeN ux peanusauun P1, P2, P3 gomkHa bbiTb paBHa eanHuLLe.

B cueHapuu "NnpoHnKHOBEHUS" B AaHHOM NpUMepe paccMoTpum rpynny Ne 1 - komaHay 6ypunbLYKOB, KOTOPbIE BEPOSATHO NOABEPrHYTCS
3HaUNTENBHOMY OGITyHEeHUIO B MPOLLECCE HEMPEAHAMEPEHHOIO BCKPLITUS XpaHunuwa. MonHbii Habop cueHapues 0bmyyYeHnst 3TOi rpynmnbl B
[JaHHOM CLieHapum 3BOJTIOLMN B COOTBETCTBUM C NPUHATLIM NPEANOoNoXeHneM COCTOUT U3 [IBYX CLLeHapUeB.

1. MpoHNKHOBEHME coBepLUMITa MMEHHO 3Ta KoMaHAa (13 Bcex komaHa GypunbLUMKOB, paboTaloLlmx B panoHe pacnonoxeHus xpaHunvwa PAO) -
ycroBHasi BEPOSITHOCTb w111, 403a 0bnyyeHust E111.

2. MNpoHWKHOBEHWE COBepLUMNa He 3Ta KOMaHAa - yCroBHast BEPOSATHOCTb w112 = 1 - w111, Ao3a obnyyeHns Eq112=0.

B cooTBeTCTBMU C NpMBEAEHHBIMU BbilE PEKOMeHAaLNsSMU onpeaenim o3y obnyvenusi GypunbLumkos B "0606LleHHOM" cueHapym nx obrnyyeHns
B Clnyyae, ecrnv NpoHUKHoBeHWe ByaetT MMeTb MecTo:

Ep= @it @B = @ 18y

Mpennonoxvm, YTo KoMaHaa 6ypunbLLMKOB COCTOUT He U3 dhepMepOoB, NPOXMBAIOLLMX B JAHHON MECTHOCTW, CriefoBaTenbHO, ANns cLeHapres
3BONOLMN XpaHunuwa 2 n 3 4o3bl 06nyveHusi GypunbLUMKOB paBHbI HYIIO.

PaccmoTtpum apyryto rpynny Ne 2 - bepMepoB, NOCTOSIHHO NPOXVBAIOLLMX B JaHHOW MECTHOCTU 1 NOTPeGnsoLLmMX YacTb NPOAYKTOB
COBCTBEHHOTO NMPOWU3BOACTBA.

[MpMeM HeckomnbKO BO3MOXHbIX BAPUAHTOB MOBLILLEHHOTO 00NyyYeHUsi hepMepoB Npu onpeaeneHHoM Boille Habope cLeHapueB 3BOMOL MK
XpaHunua.

Pa3pyLueHne LenocTHOCTU cucTeMbl 3axopoHeHns PAO B pe3ynbTaTe NPOHUKHOBEHUS YemnoBeka B AanbHenLeM NpUBEAET K UBMEHEHUIO pexumMa
BbIXOAAa PaAVOHYKIIMAOB U3 XpaHUMULLA, a crieoBaTenbHO, K U3MEHEHUIO YPOBHS 0byyYeHust hepmepos. MprmeM, 4TO No CBOMM NOCNeACTBAAM
ans depmepoB cueHapuin 1 KauecTBeHHO NoJobeH cueHapuio 2 1 YTO 3HayeHue noryvyaemon epmepamm 4o3bl paBHO E£12.

Mpumem Takke, 4YTO B Criyyae peanusauum cLeHapusi 3BOSIOLUN XpaHunva 2 ana epmepoB BO3MOXHO "pacLuenneHne” cueHapmeB o0nyyYeHnst

= HekoTopasi YacTb w221(0 < w221 < 1) NPUPOAHBIX pa3pyLUMTENbHBLIX COBLITUI U3 CLieHapUs 3BOMIOLUM XpaHUIULLA 2 HE BbI30BET, KpoMe

CHWKEHUSI YPOBHS GE30MacHOCTU XpaHWUnuLLa, AONOMHUTENbHO APYrMX HEGNaronpuATHLIX MOCNEACTBUI, BbIHYKAAIOLLMX epMEepPOB NOKUHYTh
[JaHHY0 MECTHOCTb (MM 0TKa3aTbCsA OT BeAeHUS Ha Hell X03ACTBEHHOW AeSTENbHOCTM), MO3TOMY OHU MOMNyYaT MNOBbLILLEHHYO A03Y 06nyYeHns

E221;

= HekoTopas YacTb ( w222=1- wW221) COBLITWIA U3 CLLeHapUsa 3BONIOLUN XpaHUMKLLA 2 BbI3OBET, KPOME CHUXEHUS YpOBHSI 6e30MacHOCTM

XpaHunuLa, AONOSNHUTENBHO Apyrie HebnaronpuaTHbIe NOCNeACTBUSA, BblHYXAaoLwme depMepoB NOKUHYTb AaHHYIO MECTHOCTb (Mnu oTKasaTbes
OT BeEHUS Ha Hel XO3sMCTBEHHON AeATENBHOCTU), MO3TOMY A03a ux obnyyeHust E222 Oyner paBHa HymHo.

Tak xe, KaKk 1 onst 6ypunbLLMKOB B CLIEHapUM 3BONIOLMK XpaHunuwa 1, onpegenum o3y obnyveHus pepmepoB B "0600LeHHOM" cueHapun
06nyyeHns B cLeHapuy 3BOMIOLUN XpaHunuLa 2:

By =By Yol = o By

Haxogum nonHble 3d)q)eKTVIBHbIe 003bl 06ﬂyquMﬂ KaXxgomn ns PaCCMOTpPEHHbIX rpynn N1l U3 HaceneHuna:



ans Gypunblpkos - 21 = @y
ans hepmepos - F1 = AE + @ Fay

B 3aBMCVMOCTU OT YNCTIEHHbBIX 3HAYEHWII MPUHATBLIX TAPAaMETPOB BO3MOXHA CUTYaLusi, NPU KOTOPO hepMepbIl, Nonyyas B KaxkaoM U3 ABYX
paccMOTPEHHbIX CLieHapyUeB 103bl OOMNyYeHUs!, MEHbLUME, YeM BYPUNbLLMKIA, MO CyMMe [ABYX CLieHapueB MOTyT OKa3aTbCsl KpUTUYECKON rpynnow
NAL, U3 HacenNeHwus!.

Bo3moxHO Takke (B 3aBUCMOCTU OT YMCTEHHBIX 3HAYEHWUI NPUHATBIX NapaMeTPOoB), YTO Aaxe B Cryyae, eCnv KpUTMYEeCKOn rpynmnon no cymme
cleHapueB peanu3aunm cobbITUn MakCcManbHOW BO3MOXHOW MHTEHCUBHOCTH B XpaHunuLle 6yayT OypuibLUMKK, pagnaLMoHHbIN PUCK Ans
depmepoB MOXET OKkasaTbCs 6oMbLIMM, YeM ANna BypunbLUMKOB. TO CBA3AHO C TEM, YTO hbepmepbl NOABEPraoTCs 0bnyveHuto eLle 1 npu
OCHOBHOM CLieHapuv HopmarnbHoW asonoLmum xpaHunuiia PAO (nockonbKy NpoXMBaloT B HEMOCPEeACTBEHHOW 6rnnsocTu oT xpaHunuwa PAO) ¢
00301, paBHOW E3, T.e. X NOSHbIN PaanaLNoHHbIN PUCK COOTBETCTBYET 3HAYEHUIO [O3bl

By = BB + P By +(1- 1 - BB,
Mpunoxexwue 3.
HekoTopble noaxoabl Ansi pa3paboTku KOHUeNTyanbHbIX Mogenen xpaHunuuwa PAO.
Pa3paboTaHbi ¢ yueTOM pekomeHpauun [4, 5]

MepBbIit aTan paspaboTkv KOHLENTyanbHbIX MoAerel - onpeaeneHue cpes Boixoda U NnepeHoca paayoHyKMAOB, a Takke nyTen oGnyyeHms
yernoseka. s KaXaoro cLeHapusi peKOMeHAYeTCs NMonyyYnTb OTBETbI Ha CrieaytoLye BONpOChI:

= Kakue BenUYUHbI Unn XapakTepuUCTUKM NPUHUMAKOTCS B KAYECTBE KOHEYHbIX OLLeHUBaEMbIX BEMNYMH 1 COOTBETCTBEHHO B Ka4ecTBe Kputepues?
(Hanpumep, o3a 06nyYeHUs HaceneHust U (MUN1) paamMaLVoHHBIN PUCK, KOHLLEHTPaLWs paavoHYKITMAOB B PasnuyHbIX cpedax u T.4.).

= Kakasi cpepa siBnsieTcst cpefon Boixofa paguMoHyKnnaoB? (rasoobpasHas, TBepaas, xuakas).
= Kakasi cpepa siBnsieTcs cpegon nepeHoca pagvoHyknuaoB? (ra3oobpasHas, TBepaas, xuakas).

= Kakne yenoykn onpegensioT 06nyL|eH|/|e YyernoBeka? (Hanpl/lmep, noasemMHble BOAbl U pedHble BOAbl, UCMOJIb3yeMble KakK UCTOYHUK MTLEBOIo U
CEenbCKOX03ANCTBEHHOrO BOAOCHAOXEHMS, NPOAYKTbl XXKMUBOTHOIO MPOUCXOXOEHUA, NPOAYKTbI PACTUTENbHOIO NPOUCXOXOEeHUA U T.,EI,.).

» KakoBbl adhtheKTbl BO3AENCTBUSA paaMOHYKIMAOB Ha YenoBeka 1 OKpy»KatoLLyto cpey? (Hanpumep, ylwep6 300poBbio, NoTeps NPUPOAHbLIX
pecypcoB 3a CHET UX 3arpsi3HEeHNs PaanMoHYKNaaMn n T.4.).

Mo 3aBepLUEHUM NEPBOro dTana Anst KaXOoro CLieHapusi CnefyeT pacCMOTPETb MEXaHU3MbI, MOCPEACTBOM KOTOPbIX MOXET NPONCXOAUTb
COOTBETCTBYIOLLEE BbICBOGOXKAEHWE PaAVOHYKIMAOB, UX NEPEHOC U 0GNyYeHne YenoBeka.

3.1. MlHayKTMBHO-AE AYKTUBHBIA MeTOA NOCTPOE HUA KOHLe MTyanbHbIX Mofenemn

VlH,EI,yK'I'VIBHO-,Ele,D,yKTVIBHbIVI MeTo[ npeanonaraet ndy4yeHne HeCKONbKNUX MexaHU3MOB, KOTOPbIM, ecnin n0Tpe6yeTc;|, crnegyet npunucaTtb
COOTBETCTBYHOLME BEPOATHOCTU.

[nsa aToro MoryT GbITb MCMOMb30BaHbI CreayoLwe cTpaTeriu:

= AelyKTNBHaA cTpaTerna, Kotopasa HadnHaeTca C pacCMOTpPeHUA TOro, Kakum 06p830M MOXeT I'IpOI/I3OI7ITVI BbIXO[, paguOHYKNUAOB, U3y4YeHusa
BO3MOXHbIX MEXaHN3MOB NnepeHoca n OGﬂyHeHVIFI M 3aKaH4YMBaETCA pacyeTOM CBA3aHHLIX C 3TUM ypOBHeVI 06nyquvm;

* MHOYKTMBHAA cTpaTternd, kKotopasa HadnHaeTcd ¢ pacCMOTpeHUA 3Ha4YnMMbIX ypOBHeVI paavauoHHbIX BO3OENCTBUI U n3y4yeHna MexaHn3moB
OGJ'Iy‘-IeHI/IH 1 nepeHoca, KOTopble MOryT co3gaTb AaHHble YPOBHU BO3OEWNCTBUN, 1 3aBepLuaeTca pacCMoTpeHneM COOTBETCTBYHOLLMX MEXaHU3MOB
BbIxXoAa.

O6Ge cTpaTernm MoryT UCNonb30BaTbCA COBMECTHO.
3.2. MeTog "Matpuubl Bszaumope nctesusa”

3.2.1. MNMpumeHeHune metopa "MaTpuubl Baanmogencteua" pekoMeHOyeTcs B Criydae HeOYeBMAHOCTM NyTU peanv3au i UHOYKTUBHO-
[edyKTUBHOTO MeToJa NOCTPOEHUS KOHLLENTyanbHoW Mogenu. OTOT METOA NO CPaBHEHUIO C MHAYKTUBHO-AeAyKTUBHBIM METOAO0M MO3BONSET
NnocTpouTb 3Ty Modenb 6onee popmannaoBaHHbIM 06pa3oM, 1 pesynbTaT ero NPUMEHEHUst MeHbLLE 3aBUCUT OT CMOCOBHOCTU 3KCNepTOB
MHTYUTUBHO BEPHO OLLEHUTb MEepapXuio 1 B3aMMOCBSA3b NPOLLECCOB NepeHoca paanMoHyKnnaos n3 xpaHunuia PAO B GrivkHiolo cpepy obutaHus
yerioseka.

Peanuzauunsa meroga "MaTpuubl Baanmogenctena" HaumHaeTcs ¢ pasgeneHnsi CMCTeMbl Ha cocTaBHble YacTu. OnpenenstoTcs rmasHble
0COBEHHOCTN KOHCTPYKUUM U pa3meLleHust xpaHunuia PAO, apyrue dakTopsl, a Takke npovcxogsiume B xpaHunuie PAO u BHe ero cobbiTus,
SIBNEHNSA 1 NPOLLECChl, BIUSIOLLME, NO MHEHMIO SKCNEPTOB, HA NePeHOC paanoHYyKNAoB oT xpaHunuwa PAO k yenoseky.

CocraensieTcs (Hanpumep, METOAOM 3KCNEPTHbIX OLLEHOK) NepeyeHb COObITUIA, ABNEHUI U (DakTOPOB NMPUPOSHOIO U TEXHOTEHHOTo
NPOVCXOXAEHUS Y PUNKO-XMMUYECKMX MPOLLECCOB, 3NIEMEHTbI KOTOPOro NPeACTaBNSAI0T OCHOBHbIE AMaroHasibHble anemMeHThbl "MaTpuubl
BsanmopericTeusa". B3anmosaBncMMOCTb (M1 B3aMOAEWCTBME) KOMIMOHEHTOB 3TOMO NepeyHs Mexay coborn MOXeT ObiTb OTpaxeHa ee
HeauaroHanbHbIMW dNieMeHTamMu, NO3BONAIOLLMMUN HA KAYECTBEHHOM YPOBHE Y4eCTb Mobble NPUYMHHO-CNEeACTBEHHbIE CBA3N Mexay
KOMMOHEHTaMW: aHanMTUYeckne 3aBUCMMOCTU, CTAaTUCTMYECKU YCTaHOBMEHHbIE Koppensuuu, u T.4. Puc. 3.1 unnoctpupyer Mmetoamky Ha
npuMepe maTpuLbl pasMepHOCTbIO 2X2 U AEMOHCTPUPYET NPUHATOE NPAaBWIIO 3anyCcu HanpasrneHnsi B3aMMogencTB1s (BO3AENCTBNS).

KomnoHeHT A 3aBucmmocTb B oT A
unu

BosagewncTtene A Ha B

1,1 1,2
3aBucumocTtb A oT B KomnoHeHT B
unm

BosageicTtene B Ha A
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Puc. 3.1. Mpumep "MaTtpuubl BsanmogenctBusa" paame pHOCTLIO 2x2

3.2.2. IMpu ncnonb3oBaHun metoga "MaTpuubl Baanmogencteus" NpuHSATO pacnonarate HeanaroHarnbHbIe 3NEMEHTbI MaTpuLibl B
nocrnegoBaTeflbHOCTU MUrpaL M paavoHyknnaoB. Bce BO3MOXHbIE NYyTU MUrpaL v paavoHYKIMAOB U CBSI3aHHbIE C HAM NyTU 00MyYeHus un
0obnyyaemble rpynmnbl HACENEHUst AOMKHbI ObITb NPOCHEXEHbI Y OTPaXeHbl B KOHLLENTyanbHoW Modenu. Kaxabii nepexos paauoHyKNMaoB oT
OHOr0 KOMMOHEHTa MaTpULLbl K ApYroMy NocpeacTBOM B3avMOENCTBUS MOXET 3aTeM ObiTb NpeAcTaBieH ¢ MOMOLLBI COOTBETCTBYHOLEro
MaTeMaTU4YeCKOro BbIPAXEHMS U BKIOYEH B MaTEMaTUYECKYHO MOAENb.

3.2.3. B npouecce paccMOTpeHUs B3aMMoZenCcTBUiA BakHO yo6eanTbCsl, YTO OHM SIBMSIOTCS NPSIMbIMU B3aMMOZEWCTBUSIMUI, U ONPEAENUTb, Kakoi
3ANEMEHT CMYXMT NPUYMHON 1 Kakum Byaet adbdekT. Mpu onncaHMm ogHOro NpoLiecca MOXeT O6biTb MCMONb30BaHO bonee AByX AnaroHanbHbIX
anemMeHToB. CBsi3aHHas L,enoyvka B3anmMoaencTBUA BHYTPU MaTpuL bl Ha3biBaeTCa NyTeM. Takke BO3MOXHO Hanudne nerens tuna A-B-A.
Hannuune ux - BaxHoe ykasaHue Ha HeobBXoaMMOCTb OpraHu3aLmMm UTepaLMoHHOIo NpoLecca MaTeMaTUYeCKUX BIMMCIIEHNIA.

3.2.4. Ecnn 3KCnepTHbIX CYy)XKAEHMIN OKasanocb HeAOCTAaTOYHO AN TOYHOrO OMNpeAereHns BCcex HeamaroHarnbHbIX aneMeHToB "MaTpuubl
BsanmopeicTeua" Unu ectb BEPOATHOCTb, YTO 3KCNEPThI OLLMONMUCL, TO KOPPEKTHO MPUMEHEHHBIN MeToa "MaTpuubl Bzaumogencteus” "He
no3BonuT" OLWMBUTLCA Jaxe M B 3TOM crydae. HyxHOo BbINOMHUTL ABe nTepauun unv 6onee Ans oopManM3oBaHHOrO YTOYHEHUS 3HAYeHU
anemeHToB "MaTpuubl B3aumogeinicteuna", Bkroyas B NepByo UTepaLuio BCe BOSMOXHbIE B3aUMOAENCTBUSA MeXay AnaroHarnbHbIMU 3fieMeHTamm
MaTpuubl. Ha nocneayowmx ntTepaumnsix B3auMoaencTBuA Mexay HeanaroHanbHbIMU 3aneMeHTaMy MaTpuLlbl creyeT YTOYHSATb Takum o6pasom,
4YTOObI B pe3ynbTaTe OCTanMcb TOMbKO 3HAYMMbIE 3IEMEHTbI Ars BKIMHOYEHMS NX B KOHLLENTYanbHY MOAerb.

Mpunoxexue 4.

Cxema npoBegeHUsA pacqémoﬁ OLlEeHKHU (*)OpMMpOBaHMﬂ nHanBuayanbHbIX 403 oGnyHeva HacereHus, XXuByuwero B 3oHe
noTeHUManbHOro BJiiMAHUA XpaHunuua PAO

| HuanenayansHad q03a |

| KOHIERTpaliia B OKpYyRalollell cpe/ie |

| TTOTOK pagHOHYKTHIOB 9epes JanbHION 30HY XPAHHIHINA I

[ [Torox paIHOHYKIHAOE dYepes OMHKHEOK 30HY XPAHHIHINA |

[ ITOTOK pagHOHYKITHIOR U€PE? HHACHEPHYID 9aCTh XPAHHIHIIA I

] FICTOUHHEH PATHOHYETHIOB I

Mpunoxexue 5.

OcHOBHbIe npouecchbl U hakTopbl NepeHoCca XNAKOCTA U ra3oB Yepes nopucTble cpeabl U X BAMSIHUE Ha Pa3fnvyHbie acneKTbl
6e3onacHoc xpaHunuwia PAO

MpegnonoxutensHoe BusiHME Ha 6e3onacHocTb xpaHunuwa PAO
YckopeHue BblHOCa

Mpouecc unun hakTop nepeHoca
pou ¢hakTop nep CHWkeHWe M3bbITOYHOrO AABMNEHUsI BHYTPU XpaHunuLLa pPaaVoHYKNUAOB U3

XpaHunuia
OpHoa3sHbIN NOTOK XKMOKOCTU C PaCTBOPEHHBLIMU razamu HesHaunTenbHoe TpebyeTt n3yyeHus
Ondbdy3nm n xuMumyeckme peakumm pacTBOPEHHbIX B MOPOBOM Tpebyet uayveHus To xe
BOZE ra3oB C y4eTOM aaBeKLun

Cop6uus razoBoii (hasbl cpeaon To xe »»
[ByxdasHbIi NOTOK XMOKOCTU U rasa Onpegensiowee OnpegenstoLiee
BcnnbiBaHme ny3bIpbKOB B HanNpaeneHuu, Tpebyet nsyyeHus To xe

nepneHavKynspHOM NOTOKY XUAKOCTW, BNusiHWe addpekTa Ha

nonepeyHyto aMcnepcuio NoToka

OdpeKTbl OTHOCUTENBHOW (Pa3NMYHON ANS XWUAKOW U Onpepgensiollee »»
razoobpasHoii ¢as) NPoHMULLaeEMOCTM NOPUCTOW cpeabl U

KanunnspHoro AaBneHus

CwmewmBaHve nnu gnddysns napos B ra3osByto gasy Tpebyet nsyyeHuns TpebyeTt nsyveHus
MpocTpaHcTBEHHan HecTabunbHOCTL NpoLiecca nepeHoca, To xe To xe
cBA3aHHas ¢ pryKTyaumnsamm BasKoCcTu
IuHamnyeckas peakumsa cpedbl Ha co3gasaemoe dnonaamm TpebyeT nayueHuns (NpeacTaBnsieTcs BaxHbIM Af1s »»
(>KMOKOCTBIO M ra3oM) AaBrneHne xpaHunuwy PAO, pasmeLlaeMbIx B MHOTOMNETHEMEP3IbIX

rpyHTax)

MpunoxeHxue 6.

Mpumep oueHKkM Be3onacHOCTN peanbHOro NPMNOBe PXHOCTHOFO XpaHUNuLLa HU3koakTMBHbIX PAO, npoBeAeHHOW C MCNOMb30BaHNEM
crneunanuM3MpoBaHHOro nakeTa nporpamMmmMHbix cpeacts AMBER-3.1.

Paspa6oTaHo c yyeTOoM pekomeHaauum [6, 7]
6.1. OnucaHmne o6bekTa

B 1969 r. B paioHe 0gHOro n3 ceBepo-BOCTOYHbIX HEPTSHbIX MecTopoxaeHun Poccum Ha rnybuHe okoro 1200 m Obinv B3opBaHbl ABa SAEPHbIX
3apsiga HesHauuTenbHoOM MoLLHoCTW. MNpegnonaranock, YTo NpoBeAeHNe 3TUX NOA3EMHbIX SAEPHbBIX B3PbIBOB MOMOXET MHTEHCUMULMPOBATL
[06bIvy HedTw.

MexaHu4eckoe BO3AENCTBIE NOA3EMHbIX B3PbIBOB B COMETAHUM C €CTECTBEHHOMW TPELMHOBATOCTbIO U NafeHWeM NacToBOro AaBneHus,
ABMBLLMMCS Pe3yrbTaToM 3KCrnyaTtaLm, NPUBENM K MOCTYMIIEHUIO 3arpsi3HEHHON BOZb! U3 MOJIOCTEN B3PLIBOB B MPOAYKTMBHLIV nnacT. B
peaynbTaTte Yepe3 15 neT nocre B3pbIBOB HAYarCs BoIHOC PaAMOHYKIMAOB BMECTE C AobbiBaeMol HedpTblo. CoaepkaHne paguoHyKIMaoB B
HeTH BbINo BeECbMa HU3KMM, aKTUBHOCTb B OCHOBHOM COpGMpoBanach Ha NoBEPXHOCTSIX 060OpyaoBaHus, NPy 3TOM 3HaYeHUe yaenbHo
aKTMBHOCTM B COPOMPOBAHHOM OCaaKe YBENMUMBAoCh Ha HECKOSIbKO MOPSAKOB MO CPABHEHMIO CO 3HAYEHWUEM YAENbHON aKTUBHOCTU B HEQTH,
0CTaBasiCb TEM He MeHee He3HauNTernbHbIM. PaavoakTUBHbIA 0CaA0K NEePUOAMNYECKM VAAMSICS C NOBEPXHOCTe 060pVAOBaHNS 1 HakanMBascs



B MOBEPXHOCTHbIX XpaHunmiax. Mockonbky o6beMbl HedhTeaobbIuM Bbinm 4ocTaTOYHO Benuku, 3a 20 net Hakonuock okono 5000 M3
pagvoakTUBHO 3arpsi3HEHHbIX MaTepuanoB HU3KON akTUBHOCTU. Ou3nko-xmmMmyeckasa oopma MmaTepuarnos - He(pTAHON LWraM, 0Cadkv B
0obopynoBaHUK, MMUHUCTO- NECHaHbIN 3arpsi3HEHHbIN FPYHT, CoAepKallasicsi B rpyHTe noposasi Bnara. PagnoHyknMaHbI coCcTaB U yaenbHble
aKTMBHOCTW TBEPAOW ha3bl M NOPOBON BNarv npuBeaeHbl B Tabn. 6.1.

B Tabn. 6.1 BKIHOYEHbI 3HAYEHUS CriedyoLLMX HOPMUPYEMbIX BETUYMH:

* YPOBHEN BMELLaTeNLCTBa NPY NOCTYNEHMM C BOAO OTAENbHbLIX PaanoHyknaos Ans HaceneHus YB  BOA2 munumanbHO 3HauMMBbIX yaernbHbIX
akTmHocTeln M3YA n akTuBHocTeln pagmoHyknnaos M3A B nomeLleHun unu Ha paboyem mecte (ycTaHoBneHbl Hopmamu paguaunoHHom
6e3onacHoctu (HPB-99);

* YAENbHBIX aKTUBHOCTEN A B xuakux 1 TepAbix PAO (copepalmx GeTa-nanyyaiome paauoHyknasl), paccMaTpuBaemble kak HUSKOaKTBHbIE
(ycTaHoBneHbl OCHOBHbIMU CaHUTapHbIMY NpaBunamu obecneveHus pagualnoHHomn 6esonacHoctu (OCIMOPB-99).

Tabnuvua 6.1.
3Hauye HUA yae nbHbIX akKTMBHOCTE W TBe pAon ¢a3bl n noposou Bnaru, YB BOAA N 3YAu M3A, Ap
YpenbHasi akTUBHOCTb, yBBoAa M3YA, MB3A, Ap,
Pagvoryknna

Br/kr Br/Kr Bx/r Bk Br/kr

Cs-137 o1 1,15-102 po 1,63-10° 1 1,0-107 1,0-10%
Sr-90 OT 9,6 fo 5,2-102 5 1,0-10" 1,0-10% <106

H-3" Or 1,2102 go 2,15-104 7,7-103 1,0-106 1,0-10°9

*B nopoBoli Bnare 3arpsi3HEHHOW MOYBbI.
6.2. MocTaHOBKa 3agauu

M3 tabn. 6.1 BugHo, 4to yoernbHble akKTUBHOCTU MaTepuarioB O4eHb HU3KKU, OHAKO paccMaTpuBaeMble MaTtepuanbel NpeacrasndatoT cobowm
HuskoakTueHble PAO 1 nognexat 3axX0pPOHEeHUI0 cornacHo TpeGOBaHMﬂM, npeabaBnaeMbiM K 0OTXo4am yKa3aHHOl7I KaTteropumn.

Ona kaxgown kateropun PAO B Poccuiickon Penepaumm ycraHoBrneHbl TpeboBaHus K xpaHunuly PAO, ocHOBaHHbIE HAa KOHCEPBATMBHOM (T.€.
130bITO4YHO obecnedmnBatoLeM 6e30nacHOCTb 3axopoHeHus) noaxode. B yacTHOCTH, cornacHo aTuM TpeboBaHUAM, XPaHWUMULLE HU3KOAKTUBHbIX
PAO pomkHO 6bIThb:

* pa3MeLLeHO Ha paccTosiHnM He MeHee 500 M 0T noBepXHOCTHbLIX Bogoemos (CIMNOPO-85, n.2.1);
* NepeKpbLITO CBEpXy Xerne3ob6eToHHON NMTON, obecneumsaroLLel AOMNONHUTENbHYIO 3aLLMTY OT MPOHNKHOBEHUS YenoBeka B XpaHUMULLE.

Mo ruaporeonornyeckm ycrioBusM Ansi pasvelleHus Xpanunuia PAO B AaHHOM criyvae Havbornee noaxoauT nriollazka, pacrnonoxeHHas Ha
TeppuTOpUM camoro oGbekTa. Takoe pacrnosiokeHNe Takke A4acT BOBMOXHOCTb TpaHcnopTupoBaTe PAO B XpaHUMULLE TOMBKO MO TEPPUTOPUM
obbekTa, YTO MUCKMoYaET BO3MOXHOCTb paaMaLMOHHOTO BO3AEMCTBUSI HA HaceneHue 1 OKpYKatoLLyto cpeay 3a ero npegenamu kak rnpu
HOpMarbHOM PeXVMe TPaHCNoPTUPOBaHUS, TaK U NMpY BO3MOXHbIX aBapUiHbIX cuTyauusx. MofoGHbIA BeIGOP Nrowwaaku Anst pasMeLLeHNst
XpaHUNULLA TaKKke NO3BOMWUT OrPaHUYMTb JOCTYN HACENeHus K xpaHunuily (He 6rivke 50 M) Ha Bce BpeMmsi akcnnyaTauum obbekta (He meHee 40-
50 nert) n nocneaytoLlero BbIBoAa 13 akcnnyaTauum (okono 10 ner).

Mnowaaka npegnonaraemoro pasvelleHusi xpaHunuia PAO Haxoautcs Ha paccTosiHum 300 M (Mo NpsIMOi) OT pyybsl, KOTOPbLIV BNagaeT B peky
Ha paccTosiHUK Heckonbko Bonee 1 kM oT xpaHunuia PAO. MeonorMyeckre U3biCkaHns NOATBEPXKAAT HECOBNAZAEHME HanpaBneHust OBKEHNS
NnoA3eMHbIX BOJ N0 BOAOHOCHOMY ropu3oHTy oT xpaHunuwia PAO k obnacTu pasrpysku B pyyeri C HanpaBrneHneM no kpatyaniemy nytu. nvHa
NOJIHOIO AENCTBUTENBHOIO MyTW NOA3EMHbIX BoA 0T xpaHunuwa PAO oo obnactu pasrpysku 6onblue 500 m. OgHako, HECMOTpPS Ha 3To, B
COOTBETCTBUM C cyLlecTByoLWmMMM B Poccuiickont ®epepaunm TpeboBaHusiMU, CTpoUTENbCTBO XpaHunvwa PAO Ha aToi nnowaake opmarnbHo
He MOXET ObITb pa3peLLeHo.

Takke oCHOBaHMEM Ars OTKasa B Bblaye pa3peLleHns Ha CTPoUTeNbCTBO (ecrn Bbl Obina nogaHa CoOTBETCTBYOLLANA 3asBKa), ABNSANOCh Obl TO
06CTOATENBCTBO, YTO B NPEANONKEHHOM NpoekTe xpaHunvwa PAO He NpeaycMOTPEHO COOPYKEHUE XKeNe306eTOHHOIO NepekpbITUS.

OpHako He3axopoHeHHble PAO noTeHUManbHO onacHbl ANsi NepcoHana, HacerneHnsi U OKpyXatoLlel cpeabl, a cpeaHsasi aktueHocTb PAO o4veHb
HU3Ka U NpeacTaBneHa KOPOTKO- U CPEAHEXMBYLLUMMW HE arnbda-akTUBHbIMU U30TOMaMMU.

C y4eToM U3MNOXeHHOTO BbilLe NpeacTaBnsercs LenecoodpastHbiM CpaBHUTb pesyrbTaThl KOMMYECTBEHHON OLeHkN 6e3onacHoCTy AaHHOW
cuctembl xpaHunuia PAO ¢ TpeboBaHNAMU, N3NOXEHHLIMU B HOPMAaTMBHbLIX JOKYMeHTax. Ecnu oueHka npoaemMoHCTpupyeT 6e30nacHoCTb
3aXOPOHEHNS, BO3MOXHO paspeLumTb pasmelleHne ykasaHHbIx PAO Ha BbiGpaHHOM nnoLaake npu cobniogeHnm cneayoLmx JONONHUTENbHbIX
yCIoBuiA:

= xpaHunuwe PAO gomkHO GbITb MEPEKPLITO CBEpPXY AONOMHUTENbHBIM GapbepoM 6e30nacHOCTU (Kene3o0eTOHHON NAMTOoWN);

= B IpoLecce pasMelLeHns AomkHa ObiTb onpeaerneHa nonHas akTueHOCTb PAO, 3aX0pOHEHHbIX B Kaxayto TpaHweto. [JaHHble 0 3HaYeHUsIX
NOJHbIX aKTUBHOCTEN CrieayeT 0opMUTE JOKYMEHTAaIbHO.

6.3. OcHOBHbIe 3rie MeHTbl KOHCTPYKUUK xpaHunuwa PAO. KoHuenuus o6ecneyeHus ero 6e3onacHoct

XapaKTepuCTHK/ NpeayCcMOTPEHHbIX NPoekToM xpaHunuiia PAO OCHOBHbIX 31€MEHTOB KOHCTPYKL MU OQMHOYHOW TpaHLen (puc.6.1) n onncaHve
VX 3aLLMTHBIX OYHKL M KpaTKo NpuBeaeHbl B Tabn.6.2.

MpenBaputenbHasa oueHKa Nnpeanaraemoro npoekTa xpaHunuia HuskoakTusHbix PAO nokasana cnegytollee:

* NPUHATas B NpoekTe KoHLenuus obecneveHns 6esonacHocTu xpaHunuwa PAO - aTo nonHas mnsonsiumsa PAO oT yenoBeka 1 okpy»KatoLLen
cpeasl;

* paspaboTaHHasi KOHCTPYKL WS B LLENOM COOTBETCTBYET NPUHATON KOHLenLMn obecneveHnss 6e3onacHocTy;
* KOHCTPYKLMSI COOTBETCTBYET Takke COBPEMEHHbIM NpeAcTaBneHusiMm o 6esonacHocTu, npuHumunam u TpebosaHnsm MAIFAT3 o6 obsizaTenbHOM

HannM4ynm HeCKOJNbKMX 6apbepOB (VIH)KeHeprIX n eCTeCTBeHHbIX) Ha nyTun BO3MOXHOWN MUrpauun pagmoHyknmaoB B HanpasneHUU nogseMHbIX BOO
N K NOBEPXHOCTHOMY CI100 NO4BblI,



* NPOEKTOM NPEAYCMOTPEHbI KOHCTPYKTUBHBIE PELLEHWS NO NPEAOTBPALLEHWIO NOTEPU OCHOBHLIMU Gapbepamu BesonacHocTy xpaHunuwa PAO
3aLUTHBIX (M30NUPYIOLLMX) COYHKLWIA.

6.4. anomalomue U KOHCe pBaTUBHbIe AaonylieHUs, NPUHATbLIE B OLle HKe 6e3onacHocTM XpaHnnuwa PAO
78] KOHCepBaTUBHbIX cooGpa)Kean?l npnHMMaem cnegyrouime aonyleHuna:

= CpeaHune 3Ha4YeHua yaenbHbIX aKTUBHOCTEN PaanoHYKNMAOB B pa3MellaeMblxX PAO paBHbl MakCMMarnbHbIM 3HA4YE€HUAM 3TUX PAOVOHYKNNOOB B
paccmMmaTpuBaeMbiX paanoakTUBHbIX Matepuanax;

= 3HAaYeHUs1 BceX M3NYECKMX MapaMeTpoB, BNMSOLLMX HA NEPEHOC PaANOHYKNAOB B pa3nuyHbix 6apbepax 6e30nacHOCTU, paBHbI 3HAYEHUSAM,
npuv KOTOPbIX 3TU Gapbepbl 06NaaaT HanXyaWMMNU N30NMPYIOLLMMMK CBOMCTBaMM (B Cllydae COMHEHWI B NPaBUNbHOCTY AAHHbIX O
paccmaTpuBaeMblx NapameTpax, MpeAcTaBneHHbIX NPeanpusaTuem, oTBETCTBEHHbIM 3a PAO, Anana3oH N3MeHeHUs NX BO3MOXHbIX 3Ha4YEHWI
NpUHUMaeM B COOTBETCTBUM C AaHHbIMMW, NPUBEAEHHBIMW B HAY4YHOW nuTepatype).

6.4.1. PacyetHas mogenb "xpaHunuile PAO - 6uoccepa”

[ns MoaennpoBaHusa BbIxoda paanMoHyKNAoB 13 xpaHunuiia PAO 1 BO3MOXHOro 0bnyyeHns HaceneHus NpyHuMaem crnegyroume obume
XapakTepUCTUKN XpaHUnuLA:

2 3

= xpaHunuwe PAO 3aHumaert nnowaas 30 000 M 4, obwmn obbem pa3mertaembix B Hem PAO coctaensier 5100 m 2;

* BCEro B XpaHUNMLLE HacunTbiBaeTcs 17 TpaHLen, kaxkaasi M3 KOTopbix 3aHnmaeT nnowaae 1760 m n cogepxmt 300 m 3 PAO;

* nnowaab eAMHUYHOM TpaHweun 640 m 2, nnowaae cnost PAO 200 M2, TonwmHa crnos 1,5 m.
MogenupoBaHve NpoBoaUM AN OAHOW TpaHLLEen.

MpuHsTas ana oueHkn 6e30NacHOCTU pacyeTHas Moaenb komnapTMeHToB "xpaHunuile PAO - 6uocdepa"” npuseaeHa Ha puc. 6.2.
Xapaktepuctukvm PAO 1 pa3annyHbix KOMNapTMEHTOB NpuBeAeHbl B Tabn. 6.3, 6.4, 6.5.

Tabnmua 6.2.

MpoekTHble XapakTe pUCTUKM U 3aLUUTHBIE (PYHKLIUU OCHOBHBLIX KOHCTPYKTMBHBIX 311e MEHTOB OAMHOYHOW TpaHweu PAO

Ne
OnemMeHT xpaHunuwa 3awmTHasa yHKUNS anemMeHTa
n/n
1 HwkHWI NPOTMBOMUILTPALMOHHbBIN 3KPaH U3 MMUHbI MpensaTcTByEeT BEIHOCY PAAMOHYKNNAOB B OCHOBAHUE TpaHLUEW.

TonwwmHon He meHee 0,5 M co 3HavYeHueM KoadpuLimeHTa
dunbTpaumm Kf He bonee 11070 m/cyT.

2 BepxHWin rMOpPOU30NMPYIOLLMIA 3KPaH 13 MyHbl TonwmHon 0,5 [MpensaTcTByeT NPOHNKHOBEHUIO aTMOCEPHbIX 0CaAKOB BHYTPb TPaHLLEN.
M CO 3Ha4YeHueM koaddmumeHTa duneTpaunn Ky, paBHbIM

1-10°5 M/CyT.

3 [peHaxHbI croi (CBepXy MUHbI) U3 rPaBUNHO-NEeCYaHom MpenHasHaveH obnerunTb yaaneHne atMocepHo BnarM ¢ NoBEPXHOCTH
cmecm TonwmHoun 0,3 m TpaHLwewn.

4  3awuTHbIM cnou TonwuHow 0,5 M 13 gpobneHoro KaMHs PyHKL WS ITOrO AremMeHTa - 3amTa OT MEXaHNYECKOrO paspyLUeHns B
KpynHocTblo 15-20 cm pesynbTaTte NPOHUKHOBEHWS PacTEHWI, XUBOTHBIX M YeroBeka Yepes oauH

13 OCHOBHbIX 6apbepoB 6e30NacHOCTY - BEPXHETO CIOst IMHBI.
[ononHuTensHO OH HeceT MHAOPMAaLMOHHYIO0 DYHKLIUIO - €70 HanM4ue B
OyayLlem OOSKHO NpedynpexaaTh YerioBeka O CyLLIECTBOBAHUM KaKOW-TO
CTapoW MHXEHEPHOW CUCTEMBI 1, CriefoBaTeNbHO, CHUXaTb BEPOSTHOCTb
HEYMBbILLNEHHOTO NMPOHWMKHOBEHWS UMW TSXECTb paamaL MOHHbIX
NocneacTBUin 3TOrO.
5 BepxHuii 3aLIMTHBIN CNoNM 13 cyrnuHka MowHocTbio 0,9 M ¢ OH gomkeH obecnevnTb 3aLuMTy YenoBeka OT BHELUHErO raMMa-usnyvyeHus
NMOYBEHHO-PACTUTESbHLIM NMOKPOBOM Tak, YToObl BENMYMHaA 3chheKTUBHON 3KBUBANIEHTHOM 403bl cocTaBuna Obl

He 6onee 0,1 M3B/ron OOMNOSHUTENBHO K eCTECTBEHHOMY paanaluoHHOMY
oHy 0bnyyeHusi yenoseka. [JononHUTENbHas yHKL M 3TOro 3rieMeHTa
xpaHunuwa PAO - nogaepxaHve cogepxaHus Brary B HKenexatumx
CIosiX Ha ypoBHe, HeOBXOAMMOM Ans TOro, YTo6bl NPeJoTBPaTUTL
BbICbIXaHWE BEPXHErO Cos [MWHbI, T. €. NPEAOTBPaTUTL MNOSIBEHNE B HEM
TPELUMH, 1, KaK CreAcTBue, yTpaTy UM rmapov3onvpyoLLMX CBONCTB.

6 [peHax BOKpyr TpaHLen MpeaHasHayeH 4ns oTBOAA Ha penbed NoLaakM 3a npegernbl XpaHmnuwa
PAO aTtmocdepHbix 0cagkoB, NonagatoLLUmx Ha NOBEPXHOCTb TPaHLLEW.
7 BoOoHeHacChILEHHbIN CION CyrivHKa MeXay HKHUM MpoekToM onpeaeneH kak OMNOSNHUTENbHBIV reonorndeckuin bapbep
TMUHSAHBIM M30SIMPYIOLLMM 3KPaAHOM Y NepBbiM BOAOHOCHBIM — 6e30nacHOCTW, NpeAHasHavYeHHbI Ana 3aMeafieHns Bbixoaa
FOPU30HTOM MOLLUHOCTbIO 0Korio 10 M co 3HayeHnem pPagvoHYKMNMAOB U3 TPaHLLEN B Cry4ae He3annaHUpOoBaHHOIO paspyLUEHMS
KoatbtuLeHTa dunsTpaumu K He Gonee 1-10°3  m/cyT HWKHEro Cos MnHbI.
Tabnuua 6.3.

le OoMeTpuyeCkue xXxapakte pPUCTMKU KOMNapTMeHTOB

Xa KomnapTmeHT
paKrepuctitka I M BopoHocHbI cnoii (4acTb BogoHOCHBIN crnoi (YacTb
KoMnapTMeHTa OpoBas BOA arpuua MnHa HeHacbILWEeHHbIN cron A A Peka
a 0TX0A0B 0 konoAua) nocne konoaua)
Onvna, m 0,4 1,5 0,5 10 50 250 180
O6bem, M3 60 300 100 2000 100000 500000 450
Tabnuvua 6.4.

M30TONHLIN cocTae M obme XxapakTe pPUCTUKM OTXOAO0B, pasMellaeMbiX B O4HY TPaHLUE o

MaTpuua (TBepgas chpakuus) oTXo40B, "

[ I .



AApPaKTEPUCTMKa OTX0A0B Bopaa B 3anuTbix Bogoun oTxodax (20% no obbemy), 60 m*

300 m3, 540 000 kr

MOTHOCTb dhpakuum, r/ecmS 1.8 1,0
YoenbHble akTUBHOCTU, Ku/kr,

[NonHble akTnBHOCTH, Kin Konmuectso, [NonHble akTnuBHocTH, Kun Konuuyecteo, Monb
Kw/n, nepuogpl nonypacnaga nsotonos T1/2 ’ MOnb ’ '
ner
Lleaui, 474.10'6: 30,17 2,376 0,0002006 - -
CrpoHuuii, 1 ’4.10-8’ 28,6 0,00756 0,000000605 0,00756 0,000000605
Tputuii 5,8-10'7, 12,28 - - 0,0087 0,00000029897
Tabnuvua 6.5.

XapaKkTe pucTMKM 3ae PXKMBaKOLWMX U COPOLIMOHHBIX CBOUCTB 6apbepoB 6e30nacHOCTM (KOMNapTMeHTOB CUCTEMbI)

Bapbep 6e3onacHocTy

XapakTtepucTuka 6apbepa 6esonacHocTm o . o o
P P pbep MaTpuua otxogoB  [nuHa HeHachbILEHHbIN crnon BoaoHOCHbIN crnon

MnoTHoCTb, rlem3 1,8 1,8 2,0 2,0
KoadhdpmumeHT nopuctoctun 0,01 0,837 0,125 0,25
KoadhepmumeHT donnbTpauum, m/cyT. 109-2:10 -2 1075 103 1072
KoadbdmumeHT mexdasHoro pacnpegenerus Kr ons uesus, n/kr 0,3 0,3 0,1 0,1
Kr ana ctpoHuums, n/kr 0 0,1 0,05 0,05

6.4.2. CueHapuu aBontouum xpanunuwa PAO u cueHapum o6nyye HUA Hace neHUA

[ns oueHkn 6e3onacHOCTU pa3paboTaHo LWeCTb CLeHapues aBonounm xpaHnnuwa PAO: oanH cueHapuii HopMmanbHOWM 3BofoL MK (CM. nn.
3.3.2.4) 1 NATb BepOSATHOCTHbIX CLieHapues (cM. nn. 3.3.2.5).

Ons cueHapusa Hopmaanoﬁ 3BONKOU NN XpaHUnuLa PAO NPUHATBLI Hanxyalne HavanbHble yCnoBusa, a UMeHHO:

* NPEANONOXEHO, YTO NP onepaL M 3aKpbITUS TpaHLLen noLlen AoXAb U CNov OTXOA0B, BEpXHUE rMApousonupyoLme (rMmuHa) u ApeHaxHble
CNoV NOMHOCTBH HACLITUIMCE BOAOW. TPUTUIA U CTPOHLMIA NONHOCTBLIO NEPELLNN M3 MOPOBOW Brarn MaTepuana oTxogoB (nopuctocts 0,02) B
obbem BoAbl Mexay ynakoBkamu (MyCTOTHOCTb 3anonHexus 0,18);

* NPUHATO KOHCEPBaTMBHOE NPEAMOSIOKEHNE O TOM, YTO BHYTPW MNOMHOCTbIO HACILLEHHOrO BOAOW CNOs OTX0A0B paBHOBECHE KOHLIEHTpaLui
pPagvoHyKNTMAOB MexXay TBepAON M XUAKOW dhazamMm yCTaHaBNMBaETCA JOCTAaTOYHO BbICTPO (HO HE MTHOBEHHO), C MOCTOSHHOW BpeMEeHW, paBHOM
1 mec ™.

MprHATBIE ynpoLlakoLLme KOHCEPBaTMBHbIE NPEANONOXEeHUst ONpeaensioT MakcMMarnbHO HeGrnaronpusTHLIN (C TOYKM 3peHust 6esonacHocTw)
Habop HavanbHbIX yCMOBWIA BbIXOAA PaAVOHYKNMAOB B BrivikHIO 30HY XxpaHunuwa PAO yepe3 6apbepbl 6e3onacHocTu. Mpu aTuX ycroBusax
MUrpaLus pagnMoHyKnaoB Yepes 6apbepbl HAUMHAETCS cpasy xe nocne npusedeHns xpaHunuwa PAO B okoHYaTenbHYy0 KOHUrypaumio.
Mockonbky paccmaTpyBaeTCst HOpManbHbI CLLeHapUi Bbixoda paayoHyKnnaoBs, Bce 6apbepbl 6€30MacHOCTM CUMTaKTCS HEMOBPEXOEHHbIMU.

B BEPOSATHOCTHBIX CLieHapUsaX 3BOMOLMM XpaHumviua PAO NpuHATLI Te e Hauxyalwme HayarnbHbIE YCMOBHS, YTO U B HOPMarbHOM CLEHapun, HO
BKITHOYEHb! AOMONHUTENBHO COObITUS MaKCMarnbHOW BO3MOXHOW MHTEHCUMBHOCTM (paspyLUMTenbHble COObITHS), KOTOpbIE NpeanonaralTcs
npousoLleawMMmn cpasy nocne npveedeHus xpaHunuiia PAO B okOHYaTeNbHY KOHGUIypaumio 1 0CTaBLIMMUCS He3aMedeHHbIMU. Kpome Toro,
npeanonaraeTcsi, YTo BO3MOXHbI CEPbE3HbIe OLUMBKN B re0normyeckmx MCCrnedoBaHNsX NoLLaiKki, Ha KoTopol GyaeT pasmeLleHO XpaHUnmLLe
PAO.

MAaTb BEPOATHOCTHbIX cueHapues aBorntoumu (BCO) xpanunuwa PAO onncaHbl HUxXe.

BCO3-I - aBapuinHoe noBpexaeHne HUKXHErO IMMHAHOMO 3KpaHa 1, kak crieacTBue, BbIMOMHEHNE BCEX 3a4EPKMBAOLLMX NPOTUBOMUITBT PaLMOHHbIX
PYHKL M TOSNBbKO CYrNMHKaMM OCHOBaHWA (HeHackIWweHHbIM cnoem). MocTynneHne BoAbl B EMKOCTb TPaHLLUEN OrpaHUYMBaETCA BEPXHUM
TNIMHSIHBIM 3KPaHOM, TakK Kak HapyLleHa repMeTUYHOCTb HUXXHErO M30MMPYHOLLEro MUHSHOTO 6apbepa, YacTb aTMocepHbIX 0CaaKoB,
npocayMBalLLIasica Yepes BepxHuii 6apbep, NPOXoauT Yepes NOPUCTYI0 MaTpuULy OTXOAOB M cpasy NonaaaeT B NpUpoaHbIn 6apbep
(HeHacCbILLEHHbIN CIOV rPpyHTa).

BCO3-Il - aBapuiiHOe noBpexaeHne BepXHEro MUHSHOTO 3KpaHa U1, Kak CriecTBme, MOCTOAHHOE NOCTYMNINeHNe B eMKOCTb TPaHLLUEeWn BOAbl CO
CKOPOCTbI0, paBHOW CpeaHerofoBoMy KonmyecTBy ocagkoB 0,666 m/roa. HkHW NpoTMBOMMNBETPALIMOHHbIN MMUHSHBIA 3KpaH nepectaet
BbINOMHATL PYHKL MK Gapbepa 6e3onacHOCTM, MOCKOMbKY NpeanonaraeTcs, YTo BoAa 3arnonHseT TpaHLwen NONHOCTbI0, NepenmBaeTcs Yepes
Kpan 1 No ApeHaxHon cucTteme NoCTynaeT B CYrNNHKA OCHOBaHWS (HEHACbILLEHHbIN CIoW).

OTOT cueHapuii 9KBMBANEHTEH CLeHapyio HOPMarbHOW 3BOMIOLUK A8 TMNOTETUYECKOro cryyvas pa3MelleHns paccmatpusaembix PAO
HenocpeacTBEHHO B rpyHTe (6e3 COopyXeHUs MMUHSAHBIX N30MMPYIOLLMX 3KpaHoB) unn octasneHna PAO Ha NnoBepXxHOCTH 3eMiu.

BC3-Ill - npegnonoxeHa owwmbka B reosiorMyeckux MccregoBaHnsax no onpeaeneHunio copobLMoHHbIX CBOMCTB BOAOHOCHOTO ropusoHTa (300 m), no
KOTOPOMY MPOMCXOAUT pasrpy3ka paguoHyknnaos B Guocdepy npu HopMaribHOM U BEPOSITHOCTHbIX CLeHapusix obrnyyeHunst yenoeeka. MpuHaTo,
4YTO HU LLEe3UIA, HU CTPOHL M He copbupyeTcs (Takke, Kak U TPUTUIA NPy HOPManbHOM cLeHapun aBonoLmn xpadunuua PAO).

BC3-IV - coyeTraHue HebnaronpusaTHbIX cobbiTui (cueHapuin BC3-1l) n owumbku B reonornyeckmx nccrnefoBaHnsix Mecta pasmetleHnsa PAO
(cuenapun BC3-lIl). MpuHATO, 4TO HapyLUeHa repMeTUYHOCTb BEPXHEro U30NMUPYHOLLETO MMHAHOIO 6apbepa 1 koadhduueHT copbumnm Lesvs n
CTPOHLMA B MaTepunane BOAOHOCHOIO COsi paBeH HYrio.

BC3-V - HanxyaLlee coyeTaHne HECKOMbKUX HEBnaronpusiTHbIX 06CTOATENLCTB (BO3AENCTBUS MaKCUMarnbHOW BO3MOXHOW MHTEHCUBHOCTU 1
owmbok B Beibope mecTa pasmelleHns xpaHunmwa PAO). OHo onpefeneHo no pesynbtatam pacyetos cueHapues BC3O-1 n BC3-1l kak coveTaHune
BO3LENCTBUS MaKCMMaribHOM BO3MOXHOW MHTEHCUBHOCTM B cLieHapum BCO-Il u owmbku B reonornyeckmx UccnefoBaHusix no onpeaeneHmio
COpOLMOHHbBIX CBOWCTB Kak HeHachlLweHHoro crnos rpyHTa (10 m), Tak u BogoHocHoro ropm3oHTa (300 M), T.e. BCero nyTu, No KOTOPOMy
NPOVCXOAMNT NOCTYNIEeHNe paanoHyKIUaoB B Guocdepy.

MPVHATO, YTO HapyLUeHa repMETUYHOCTL BEPXHETO M30NUPYIOLLETO FMIMHSHOTO CrOSi (OCHOBHOTO MHXXEHEPHOro Gapbepa) v Takke noraraercs
paBHbIM HYIO KO3ULIMEHT COpOLMM Lie3Nst U CTPOHLMS B MaTepuarne HeHacbILLEeHHOro U BOAOHOCHOTO CIOEB.

PaccMoTpeHbI criegytoLye cLeHapum oGnyyYeHns HaceneHust:

* HOpMarnbHbI cLeHapuii obnydenust Hacenenns (HCO) - onsa kpaTKOCTW pacCMOTPEH TOSbKO OAWH MyTb 06NyYeHNs - UCNONb30BaHNE B MULLY
pPaanoaKTUBHO 3arpsi3HEHHON DPbIObI N3 DEKU;



* CLLeHapuii MHTPY3un B BOAOHOCHbLIN ropu3oHT (CUBIT) - Ha paccTosiinm 50 m oT xpaHunuiwa PAO (T.e. HenmocpeACTBEHHO 3a Npeaenamu
HedTeoObIBaOLLEro NpeanpusaTUst) CTPOUTENLCTBO Konoaua v ynoTpebneHne Boabl Ans MUTbS;

* CLLeHapuii MHTPY3un HenocpeacTBeHHO B XpaHunuwe PAO npu ctpoutenbctee goma (CUCL) - BHelwHee obnyyeHne OT pagvoakTUBHO
3arpsisHeHHbIx MaTepuanos n3 PAO (MaTpuubl PAO 1 rmuHsiHOro copbupytoLLero NnoaCTUNaroLLEro 3KkpaHa) 1 BabIxaHUe paguoaKkTUBHO
3arpsi3HEHHOM NbINK.

Pacuetbl 003 06nyyeHus HaceneHus CYBIT u CUC[ npoBeaeHbl Ans 3Ha4YeHu BpeMeHu, HadmHas ¢ 70 net nocne 3axopoHeHnusi PAO. o aToro
BpPEMEHV peanu3auuns ykasaHHbIX CLieHapveB HEBO3MOXHA, Tak kak xpaHunuie PAO HaxoauTcs Ha Tepputopun AenCcTBYOLLEro NpeanpuaTus.
Mocne BbIBOAA NPeanpuAaTUSt U3 3KCMNyaTau My npegnosnaraercs, YTo ero Tepputopus 6yaer, kak MuHuMyMm, 100 net HaxoauTbes noa
NnaccMBHbLIM aAMUHUCTPATUBHBLIM KOHTPOSIEM (CoXpaHeHue uHdopmauum o cyllectTeoBaHun xpanunuia PAO). Peanmsauns ykasaHHbIX
CLieHapueB BO3MOXHA TONbKO C HE3HAYNTENbHOW BEPOSTHOCTBH, MOHOTOHHO BOo3pacTatoLer Ao 3HadeHus 0,1 K kKoHLy nepuoga
aAMUHUCTPATUBHOIO KOHTPOSIS.

Bce 3HaueHusi napameTpoB 0bnyyYeHnst No Bcem Tpem NyTsM 0bnyyYeHns NpuHATLI TaKUMK XXe, kak U B TecToBoM npumepe MAFATO [8].
6.5. OnpegeneHne npuemneMbIX pacye THbIX NPUGNMXKE HUIA ANSA oLeHKU 6e3onacHocTi xpaHunuiia PAO

YnpolieHHas kaMmepHas moAerb, onuvcbiBatoLlas xpaHunuile PAO, npuBeaeHa Ha puc. 6.2. Mpu pacyetax ncnonb3oBanack 6onee ToyHas
Mogenb, oTnmyatoLlascs oT NpuBeaeHHON Ha puc. 6.2 AeTanu3MpoBaHHbIM pa3breHneMm MPOoTKEHHbIX KOMNAPTMEHTOB C BbICOKMMMU
3a4epKMBaloLLYIMy CBOMCTBAMW Ha CUCTEMbI U3 HECKOITbKNX OAMHAKOBbIX YacTen. Tak, HWKHUIA N30NMPYOLLMIA CIIOV TMMHbI U MEPBbLIN y4acToK
BOJOHOCHOIO rOpn3oHTa (OT TpaHLleun Ao koroaua) pasdusanuce Ha 10 yacteir. OT1o obecneuunno 6onee ToOYHOE onucaHue NPOCTPaHCTBEHHOIO
pacnpepeneHns pagMoakTUBHbIX 3arpsa3HUTENEN No ANMMHE KOMNapTMEHTOB U BPEMEH 3a4epKKu.

3aBUCYMOCTb KOPPEKTHOCTU OMNUCaHWSA OCHOBHbIX XapaKTepUCTUK BPEMEHHOW 3aBUCMMOCTU MONYyYeHHbIX pe3ynbTaToB pacyeta o3kl (npu
HopMarbHOM cueHapuu aBonoLmmn xpaHununwa PAO 1 npu Bcex cLueHapusix 0bnyyYeHmst) oT NPUHSATBLIX pacyYeTHbIX MPUONuXeHuid (0T AeTanbHOCTK
NPOCTPaHCTBEHHOTO pa3brneHnst NPOTSHKEHHbIX KOMMapTMEHTOB) NpuBedeHa B Tabn. 6.6. BugHo, yto abcontoTHble 3HayYeHWst 403kl 0bnyyYeHus
HacerneHust Bo Bcex cryyasix npeHebpexxumo marnsbl.

Mcnonb3oBaHue 6onee TOYHOW MoZenu AaeT pe3ynbTaTbl, Ha MHOTO NMOPSAKOB MEHbLUME, YeM MOAEMNb, NpUBEAEHHas Ha puc. puc. 6.2 .
PesynbTathl pacyeTa ¢ MCnosnb30BaHMEM MOAENU, NPUBEAEHHON Ha pUC. puc. 6.2 , BEPHO OTpaXxatoT TOJbKO 3Ha4YeHue "NMMKOBON" [03bl 32 CHET
Hecopbupyemoro Tputusi. B aToit Mogenn abcontoTHO HEBEPHO paccuMTaHbl BCE OCTarnbHbIE XapakTepPUCTUKN 00nyyYeHns: BpeMsi JOCTUXKEHUS]
"NMMKOBBIX" 3HaYEHWUI MOLLHOCTM [03bl OT TPUTUA 1 OT Le3unsl, caMo "MrKoBoe" 3Ha4eHne o3bl 3a cyeT copbupyemoro Lesuns (owmbka coctaBnser
20 pecsTUYHBIX NOPAOKOB).

Tabnuua 6.6.

3aBUCUMOCTL pe3ynbTaToB pacyeToB OT AeTaNlbHOCTU NPOCTPAHCTBE HHOFO pa3bue HUsi NPOTAXKEe HHbIX KOMMNapTEHTOB B HOPMarbHOM
cueHapuu 3Bonouun xpaHunuiia PAO

MakcumaneHoe 3HayeHne roaoBow A03bl, BpeMFI OOCTMXeHUA

"3apgepxka Bbixoga",

PaguoHyknma, ner MaKcuMMarnbHOro
MocTynatowmii B 3B/rog, 3HayeHus, net
6uocdepy

[o3a o6ny4yeHUs 3a cyeT NOTpe 6neHUs pbidbl U3 peky B ULy (cLeHapui o6yye HUS HopmManbHOW AeATeNbHOCTU YernoBeka), 3s/rof

Cs-137 20/150/150/400* 5e-14** /6e-33I1,5e-22/2,3e-41 200/550/550/1000
Sr-90 20/150/120/300 2e-14/2e-29/8e-2111,2e-35 140/550/470/800
H-3 0,5/1/2,5/4 2e-14/1,9e-14/1,5e-14/1,5e-14 10/14/17/18

[o3a obnyyeHus 3a cyeT NoTpe 6neHUn

nMTbe BOW BoAbl U3 KonoAua (cueHapui o6nyyeHUs B pe3ynbTaTte NPOHUKHOBE HUS YerioBeka
B reoccpe py B panioHe pacnonoxeHus xpaHunuwa PAO), 3B/roa

Cs-137 5/70/100/300 0,9e-10/1e-29/2,6e-19/4e-38 125/550/450/800
Sr-90 5/50/100/130 2e-11/2e-26/7,5e-18/1e-32 125/500/370/800
H-3 0/1/1,5/3 3e-9/3e-9/2,5e-9/2,5e-9 2/4/8/8

Nlo3a 06nyyeHUs 3a cYeT BAbIXaHUSA MbINW NPU CTPOUTENLCTBE AoMa, 3B/roa

Paﬂ"'o”ym"'@’ . " " 3HaueHuWe rogoBoi A03bl Ans
nocTynatoLwmi B 3HaueHune rogoson fo3bl Ans "Mpy6oro" pa3duenus, 3e/rog, "TouHoro" pasBueHns. 3/ro
Grocdepy p , a
[bIflb COCTOUT M3 IMHBI HUXKHETO CIIoS
Cs-137 7,1e-8(47-rnax) / 6,3e-8(70) / 2,6e-8(140) 7e-7(45-max) / 6e-7(70) / 3,5e-
7(140)
Sr-90 4,1e- 9(40) /3,3e-9(70)/ 1,3e-9(140) 4e-8(37) / 3e-8(70)/ 7e-9(140)

MbiNb cocToMT U3 MaTe puana MaTpULbl OTXOAO0B (He 3aBMCUT OT NPUGVKe HUs)

Cs-137 2e-6(0-max) / 3,5e-7(70)/7e-8(140)




[lo3za BHeLUHero obnyyeHns OT 3arpsi3HEHHOrO rpyHTa Npu CTpouTenbCTBe Aoma, 3s/rog™*

oT mMaTepuana BerHeI7I HYaCTU HUXXHErO MUHAHOIo 3KpaHa
Cs-137 1,3e-4(47) / 1,15e-4(70) / 4,7e-5(140) 1,2e-3(45) / 1,16-3(70) / 4,5e-4(140)

OT maTepunana MaTpuLbl OTXOA0B (He 3aBUCUT OT NpUONMKeHNs)

Cs-137 4e-3"** (0) / 6e-4 (70) /1e-4(140)

* PesynbTathl NpuBeaeHbl B nocnegoBaTensHocTu: "Mpyboe" pa3dbuerme / "MonytouHoe" pa3dbuermne 1/ "MonyToyHoe" pa3duenune 2/"TouHoe"
pasbueHue, rae:

"Ipyboe" pasbmeHune: cornacHo Moaenu, NpeacTaBneHHoN Ha puc. 6.2,
"MonyTo4yHoe" pa3dueHune 1: TonbKo crnow muHbl NpeacTaeneH 10 yactamu.
"MonyTo4yHoe" pa3dueHne 2: ToNbKo NepBbli BOAOHOCHbLIN y4acTok (nepeq konoauem) npeacraened 10 yactamu.

"ToyHoe" pa3bueHue: 1 Criov rMyHbl U NepPBbI BOAOHOCHbIN y4acToK npeactasneHbl 10 yacTamu Kaxapin
“* UaraTb kak 5 10714,

*** Huke npuBedeHbl 3HaveHnst [o3 obnyyeHns Ans 3agaHHbIX 3Ha4YeHWin BpeMeHu (NpUBEeAEHHbIX B CKOOKax, NeT) nocre NnpyMBeAeHWs XpaHunuia
PAO B okoHYaTENbHYO KOHUIypauuio.

% XMpHBIM LWPMTOM BblAENEHbI 3HAYEHNS roA0BbIX 403 06MyYeHNs1 HaceneHust, NpeBbILaoLwme 4ONYCTUMBINA npeaen obnyyeHns ot
OTAENbHOro TEXHOrEHHOTO UCTOYHMKA, PaBHbIN, C y4eToMm kBoThbl 0,1 anst otaensHoro nctoyHuka, 0,0001 3e/roa.

6.6. Pe3ynbTatbl oLue HKku 6e3onacHocTu xpaHwunuwa PAO

CornacHo JaHHbIM Tabn.6.6, B HopManbHOM cLeHapum aBosoLum xpaHunuiia PAO abcontoTHbIe 3HaYeHUst 403 00nyyYeHns HaceneHus Ansi Bcex
paccMOTPEHHbIX CLieHapueB 0bnyYyeHnst o4eHb Marsibl U He NPEBbILAT JONYCTUMbIN Npeaen obnyyYeHns OT OTAENbHOro TEXHOrEHHOro
WCTOYHMKA, paBHbIA, ¢ y4eToM kBOTbI 0,1 Ans oTaenbHoro nctovHuka, 0,0001 3s/ron. Takum obpasom, B 3TOM cueHapum xpaHunuwe PAO
YOOBMNETBOPSET YCTAHOBNEHHBIM KpUTEPUAM 6e30MacHOCTU. VICKMIOYEHNS COCTaBNAOT 3HAYeHNs 403 BHELUHero obnyyeHust oT maTepuana

MaTpULbl OTXOOOB M BEPXHEN HYaCTU HUXKHETO MMUHAHOIO 3KpaHa, 3arpsA3HeHHbix Cs-137 (1 ,7—10'3 3B/rog yepe3s 70 net nocne 3axopoHeHus PAO B

XpaHunuLie u 5,5-10'4 3e/roa yepes 140 net). OgHako Npu oLeHke 6€30NacHOCTU XpaHUNULLA 3TN 3HAYEHUS AOIKHbI ObITh YMHOXEHbI Ha
3HaYeHUsi BEPOSITHOCTM peanuaaunm aTux cueHapues obnyveHusi (MeHbLmne, yem 0,1).

Mony4yeHHble pesynbTaThl OLeHKkM 6e3onacHocTu xpaHunuila PAO ans Bcex BEPOSITHOCTHbIX BO3OENCTBUIA MakCMarbHON BO3MOXHOW
WHTEHCMBHOCTU NpeACTaBneHbl B Tabn. 6.7. 3HayeHne 003 obnyveHusi Npy CTPOUTENbCTBE AOMA HAa MECTE PaCrONOXEHUsT XpaHUMLLE Ans BceX
BCO3 cyLuecTBEHHO HUXe, YeM O cLueHapuys HopMarnbHoW aBonoummn. Bo Bcex cnyyasx xpaHunuie PAO ocTaetca 6e3onacHbiM Anst HaceneHust
1 OKpYXatoLLel cpeabl. VicknioueHne cocTaBnsieT ToNbKo cueHapuin BC3-V, npu peanvsauunm KOTOporo Ao3bl 00ny4YeHUs HaceneHust 3a c4eT
noTpebneHns NUTbLEBOI BOAbI M3 KOMOALLA MOTYT He3HauUTENbLHO (40 5 pas) B Te4eHWe orpaHnyYeHHOro BpeMeHn (MeHbLUEro, YemM nepuos
aAMUHUCTPaATUBHOIO KOHTPOIS MecTa pacnonoxeHus xpaHunuuwa PAO) npeBocxoanTb AONYCTUMBIN npegen obrnyveHus HaceneHnus. Ho aTot
CLieHapuii MOXET peann3oBaTbCs TOMbKO NpyW NpeaenbHO ManoBepOsTHOM CTEYEHUN BCEX BO3MOXHbIX HEGNaronpusTHbIX 06CTOATENbLCTB.

Kak BeMOHCTpupyloT pesynbTathl pac4eToB, Yepe3 200-300 net go3a obnyyeHus 3a CYET BAbIXaHUSA Mbinv, 0Opa3oBaHHOW U3 MaTepuana
Hapbepa, Ha NOPSAOK BbiLLe, YeM OT MNblnv, 06pa3oBaHHON COGCTBEHHO N3 MaTpUL bl OTX0A0B. [MoCKONbKY 0ObIMHO COPOLIMOHHBIE CBOMCTBA
N30nmMpyoLLmMx 6apbepoB Bbille, YeM y MaTpuubl PAO, aTOT adhdpekT noayepkMBaeT BaXHOCTb KOPPEKTHOIO yyeTa nepepacnpeneneHust
aKTMBHOCTM CO BPEMEHEM Mexady pasnmuHbIMM YacTsaMu xpanunuia PAO.

Tabnuua 6.7.

MakcumanbHble 3Ha4Ye HUA rofoBbLIX 403 o6nyt|e|-w|;| HacesieHnsa U BpeMs nocrie 3aKpbITUA XpaHunuuia, neT, NpU KOTOPbIX
AOCTUraroTCA 3TU 3HaY4e HUA, AnA cueHapueB 3BOJTIOLUU XpaHUNULLA PAO, paccmMmaTpuBarOwmx BO3[4€e MCTBUSI MaKCUMarnbHOW
BO3MOXHOW MHTE HCUBHOCTU ANA BCEX TUNOBbLIX cueHapueB oGnyquvm HaceneHus*

CueHapui aBomnoymm xpasunuwa PAO

PapuoHykma BC3-I BC-I BC3-II BCA-IV BC3-V
[osa obnyyeHus 3a cyeT noTpebnenns pbibbl U3 peku B nuLly, 3s8/rog
Cs-137 7,5e-20** 2,0e-18(460) 1,1e-29(460) 2,2e-6 (68) 6,4e-5 (38)
(460***)
Sr-90 4,5e-18(380) 4,7e-17(380) 1,3e-26(460) 1,7e-7(26) 5,8e-6(10)
H-3 1,6e-14(18) 7.4e-13(8) 1,5e-14(18) 7.4e-13(8) 7.4e-13(8)
[osa obnyyeHus 3a cyeT noTpebneHns NUTbeBOW BoAbl U3 Konoaua, 3e/rog
Cs-137 1,4e-16(460) 3,4e-15(460) 7,8e-29(460) 1,6e-5(56) 5,2e-4***(26)
1,9e-4***(70)
Sr-90 4,4e-15(380) 4,4e-14(314) 8,7e-26(460) 1,7e-6(10) 1,5e-4 (5,5)
6,2e-7****(70)
H-3 2,7e-9(7) 2,2e-7(5.5) 2,5e-9 (8) 2,2e-7(5.5) 2,2e-7 (5,5)

1,8e-15*(70)

* Bce pacuerbl npoBefeHbl Npy "ToYHOM" pa3bueHun KOMNapTMEHTOB, BXOASALLMX B OCHOBHbIE MYTW MUTPaLMu pagnuoHyKNMaoB U3 XpaHunuLia
PAO B 6rocdepy.

*Untatb Kak 7,5 10720



*** B ckobkax npmBefeHbl 3Ha4eHVs BpeMeHn (rogbl) Nocne 3akpbITUs XpaHuUnuLa.

% YKMPHBIM LUPUETOM BblAENEHbBI 3HAYEHMS FOA0BbLIX 03 00MyYeHUs1 HaceneHusi, NpeBbILIatoLLMe A0NYCTUMBIA Npeaen obnyyeHus ot
OTAENbHOrO TEXHOrEHHOIO UCTOYHMKA, paBHbIN, C y4eToM KBoThbl 0,1 Anst otaenbHoro nctoyvxHuka, 0,0001 3s/roa.

*xx3HaveHus 403bl MpUBEAEHbI s BPEMEHU NOCHE 3aKpbITUS XpaHunuua 70 net, nocrne KoTOporo BEpPOSATHOCTb 00ny4eHus HaceneHus,
COrMacHoO 3TOMY CLLeHapuio, HE paBHa HyII.

Ilousa (cyrmmok). Tompra 0.9 m
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Puc. 6.2. YnpowéHHasa kame pHas Moaenb, onucbiBalowas xpaHunuwe PAO

MpunoxeHxue 7.
OueHka nepuoaa Bpe MeHU, ANA KOTOPOro He0o6xoAMMO NPOBOAUTL KOJMYe CTBEHHOE MoAenupoBaHue

KonunyectBeHHas oueHka 6e3onacHocTun xpaHunuwa PAO siBnsieTcs NOnHON, ecrnn B Hee BKIOYEHbI BCe 3HaYMMble (hrU3NKO-XMMUYeckme
npovieccsl, BnustoLme Ha 6e3onacHoCTb. [MonHoTa BbINOMHEHHON OLLEHKN MOXET ObITb NOATBEPXAEHa pedynbTaTaMu AeTanbHOro aHanmsa
COOTBETCTBYHLLMX PACHETHbIX AaHHbIX. [lManasoH BpeMeHw, Arnsi KOTOPOro BbINOSIHEHA KOMMYECTBEHHAs oLieHka 6e30nacHOCTH, JOIDKeH ObITb
[OCTaToueH Ans YyCTaHOBINEHNS paBHOBECKS BCEX 3HAUYMMBbIX MPOLLECCOB. OTa AOCTAaTOMHOCTb AOMKHA ObiTh NOATBEPXAEHA AeMOHCTpaL e
paBHOBECUS Mexay NoToKamu JONTOXMBYLLMX PAAVOHYKNMAOB M3 xpaHunvwa PAO B Guocdepy 1 noTokamu paganmoHyknuaos us 6uocdeps B
reocdepy, a Takke B rMybVHHblE JOHHbIE OTIIOXEHMS BOMbLUMX BOAOEMOB, OTKyAa PaaVoHYKNNAbI yXXe He MOryT "BepHyTbca" B brocdepy.

Kak npaBuno, gns npunoBepxHOCTHbIX XpaHunuw, PAO ycTaHOBNEHWe paBHOBECKS BCEX NMPOLLECCOB U peanusal s Bcex CobbITUIA, KOTopble MOryT
NOBMUSITb Ha pe3yNibTaThbl OLeHKN 6e30NacHOCTM XPaHUIULL, NMPOUCXOAAT 3a BpeMsi, 3aBEAOMO MeHbLLEE, YeM BpeMmsi, B TEHEHNEe KOTOPOro
nosHble u yaenbHble akTueHocTn PAO, aneMeHToB xpaHunuuy PAO, HecyLlumx 1 (Mnn) BMELLIOLLMX UX TPYHTOB YMEHbLLUATCSA 0 3HaYeHWI, Npuy
KOTOPbIX BO3MOXHOE paanaLnoHHoe Bo3aencTere PAO Ha venoBeka 1 OKpyXatoLLyto cpefly He MOXET MPEeB30MTH YCTAHOBMNEHHbIE HOPMaMM 1
npasunamu B obnactu ncnosb30BaHNs aTOMHON 3HEPruK npeaensi.

B aTOT nepuop BpeMeHu KoHLeHTpaL MM BonbLUMHCTBA PaanoHyKNMaoB B Buocdepe AOCTUraloT CBOMX MakCUMasibHbIX, "NMUKOBLIX" 3HAYEHWUI,
06YCrnoBeHHbIX Cynepnosvumnen Tpex dnanyeckmx npoLeccos:

" PaaMoaKkTUBHOIO pacnaga paanoHYKNUOOB;

= "WCToLEeHNA" NCTOYHUKA PaANOHYKIIMAOB 3a CHET MUrpaumum nx us xpanunuwa PAO k 6uocdepe 1 Yepes Hee (Unn MUHYS e€) B ryOUHHbIE
[OHHbIE OTOXEHUs1 6OMbLUMX BOAOEMOB;

= YBENMUMBAIOLLEICS 38 CYET Aerpajaunn UHxeHepHbix 6apbepoB xpaHunuwa PAO ckopocTy Bbixoaa paavioHyKMO0B U3 XpaHUMMLLA.

OpHako CyLLECTBYHOT HEKOTOPbIE AOMTOXMBYLLME PaaMOHYKNNALI, Takme, kak Np-237, aensaowmecs npoaykTamy pacnaga 6onee KopoTKOXKMBYLLMX
pagvoHyknnaoB (ans Np-237 TakuMy KOPOTKOXMBYLLMMU PaayoHYKNMaaMu SBMSOTCS NNyTOHUR-241 1 amepuumii-241), nonHble coaepxaHus
KOTOpbIX B XpaHunuie PAO MeaneHHO BO3pacTalT CO BpeMEHEM, AOCTUrasi CBOMX MakCUMarbHbIX 3HAYEHUI Yepes3 BPEMSs NOpsifKa ThICAY NeT.
[ns Taknx pagMoHYKNMNZOB M paaMoakTMBHBIX MPOAYKTOB MX pacnaza ynoMsiHyThle Bbille "MUKOBbIe" 3HaYeHUst UX KOHLeHTpauui B Guoctepe
MOTYT JOCTUraTbCS Yepes BpeMsl, CpaBHUMOE C HECKONMbKUMM ThiCsiHamu feT, a uHorga npesbiwatowee 10 Toeic. net. Ho nockonbky gonyctumoe



coaepXaHue Takux paauoHyKnMaoB B NPUNOBEPXHOCTHbIX XpaHunuiiax PAO orpaHnyeHo, aTu oxugaemMble "NMUKoBbIe" 3Ha4YeHWs, kak NpaBumo,
OyoyT Ha HECKOMbKO MOPSAKOB MEHbLUE, YEM Te, KOTOpbIE eLLe NnoanexaT perfnameHTaLuM HopMaMmm paanaslnoHHol 6esonacHocTu. MoaTomy
AnanasoH BpeMeHM, ANs KOTOPOro AoShkHA ObITb BbINONHEHA OLleHKa 6e30MacHOCTH MO OTHOLLEHMWIO K JaHHOMY KOHKPETHOMY PaaMoHYKnay,
MOXET BbITb OrpaHMUYeH 3HaYeHMeM, Npy KOTOPOM KOHLEHTpaL UM paamoHyknuaa B xpaHunuue PAO, B GnivkHel 1 JanbHel 30Hax yMeHbLLaTca
[0 HE3HAYMMbIX YPOBHEW (B COOTBETCTBUM C TPEBOBaHNUSIMU HOPMATUBHbIX JOKYMEHTOB).
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