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PyxoBoacTBO mo G6e30macHOCTH NPH HCMOJB30BAHHMHM ATOMHON >Hepruu
«OCHOBHBIE peKOMeHAAIMH K pa3pafoTke BepOSITHOCTHOrO AHAIM3A
GesonmacHocTH ypoBHA 1 ans Glioka AaTOMHON CTAHUMH NPH HCXOTHBIX
cO0BITHAX, 06YC/10B/IEHHBIX CelicCMHYeCKHMH BO31eCTBHMI

(PB-123-17)

®@enepasibHas  cayxk6a 1Mo 3KOTOrHYECKOMY,  TeXHOJOTHYECKOMY
H aTOMHOMY Haa3opy, MockBa, 2017

PykoBoacTBo mo 6e30MmacHOCTH NpH MCIONb30OBAHWM ATOMHOM SHEprHH
«OCHOBHBIE PEKOMEHIALMH K pa3paboTke BEPOATHOCTHOIO aHaiM3a 6e3omacHo-
CTH YpoBHs 1 s 6710Ka aTOMHON CTaHUMM NIPU HCXOAHBIX COOBITHAX, 06YCIOB-
JIeHHBIX celicMuyeckumu BosaelicTeuamm» (PB-123-17) (manee — PykoBoacTeo
1o 6e30MacHOCTH) pa3paboTaHO B COOTBETCTBHU CO cTaThell 6 denepanbHOro
3akoHa OT 21 HoA6pa 1995 r. Ne 170-®3 «O6 HCMONBL30BaHHH aTOMHOM JHep-
THH» B LENIX coneHcTBus cobmoaeHmio TpedoBanuit mynkros 3.12, 6.1.5, 6.1.8
tdenepanbHbBIX HOPM M INPaBHI B OONACTH HCMONB3OBAHMM ATOMHOM 3HEPrHU
«O6uue nonoxenus obecrieyeHHua 6e30MacHOCTH OGBEKTOR AAEPHOTO TOTUIMB-
Horo uuwia» (HIT-016-05), yTBepkOEHHbIX nocTaHOBNeHHeM ®enepansHOlM
CIyXOBl MO 3KONOTHYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Ham3opy OT 2
nekabpa 2005 r. Ne 11, u nyHkroB 1.2.9, 1.2.17 deaepanbHbIX HOPM ¥ MIPaBHI B
06/1aCTH HCIIONB30BAHUH aTOMHOM 3Hepruu «Oblye noNoXeHUus obecneyeHns
GesonacHocTH aTOMHBIX cranmmii» (HIT-001-15), yTBep>xaeHHBIX TIpUKa3OoM
DenepanbHON CIYXObI 0 SKONOTHYECKOMY, TEXHONOTHYECKOMY M aTOMHOMY
Hazazopy oT 17 mexabpsa 2015 r. Ne 522,

Hacrosmee PykoBoncTBo mo 6e30macHOCTH CONEPXKHMT PEKOMEHOALMH
denepanbHoit CiyOBI 0 SKOJOTHYECKOMY, TEXHONOTHYECKOMY U aTOMHOMY
Hazzopy (manee — PocTexHan30p) Mo BEIMONHEHHIO BAB npH UCXOOHBIX COOBI-
THAX, 00YCIIOBNIEHHBIX CEHCMUYECKUMH BO3AEHCTBHAMH, NPOSKTHPYEMBIX, CO-
Opy’aeMBIX H AeHCTBYIOLIMX 3Hepro6mokor AC ¢ peakTopamy pa3IHYHBIX TH-
TIOB.

Pexomenpauun Hacroswmero PykoBoacTea mo 6e30nacHOCTH OTHOCATCS K
uenaM, o6bpeMy, COCTaBY, COAEPXKAHHIO, INOCIEAOBATENLHOCTH BbINONHEHNUH,
obecneyeHHI0 KadeCcTBa, COAEPKAHHIO OTAENBHBIX 3amay (Pa3AesnoB) H COAEp-
KaHUIO NIpeAcTaBIieMofi AoKyMeHTauuu mo BAB npu ucxomHsIx coObITHAX,
00yCIOB/IEHHBIX CEICMHYECKUMHU BO3EHCTBHAMH.

PykoBozacTBo mo 6e30macHOCTH NpeAHa3HauYeHO VI HCMONB30BaHHA:
1) Okcrutyatupytouleit opranusauueit npu obocHosanuu GesonacHocTu 61oKoB
AC, 2) PocTexHan3opoM NpH NMpPOBEAEHHH 3KCMEPTU3BI JOKYMEHTOB, 060CHO-
BbIBatoLIux 6e3onmacHocTh 610koB AC.

Beirmyckaercs BriepBsie!

! PaspaGoTaHO KOJUIEKTHBOM aBTOpoB B cocrape I.Y. Camoxun, [ E. Hockos, T.B. Bepr, B.A.
BpemoBa, M.A. Haxurkos, EI. Byraes (®BY «HTL[ $IPB»), U.B. Kamuxma (AO
«ATOMBHEPTOIIPOEKT»).



I.  O6mue moJioxkeHHS

1. PykoBoacTBo mo ©€30MacHOCTM MPH  HCHOJIB30BAaHUM
aToMHOlM »JHepruM «OCHOBHBIE peKOMeHZaUMM K paspaboTke
BEPOATHOCTHOrO aHaym3a Ge3oracHocTH ypoBHs 1 ma 6noka atoM-
HOH CTaHUMM TNpU MCXOHNHBIX COOBITHAX, OOYCITOBIEHHBIX
ceficMuueckuMu BosaelictBuaMu» (PB-123-17) (nanee — PykoBoacTBo
no GesomacHOCTH) pa3palOTaHO B COOTBETCTBMM cO cTaTheill 6
®enepanbHoro 3akoHa ot 21 Hos6pa 1995 r. Ne 170-®3 «O6 ucnons-
30BaHMM aTOMHOH DHEpPrHu», B LEAX COACHCTBHA COONIOAEHHIO
Tpe6GoBaHuit (henepasbHBIX HOPM U MpaBIIT B 00JIaCTH HCTIONIB30BaHHUS
aToMHoIf 3Hepruu «OO6mue nonoxeHus obecneyeHus 6e30MacHOCTH
aTtoMHbIX cranumii» (HIT-001-15), ytBepxneHHsix npukazom ®exne-
pajbHO#i CITYXOBI IO 3KOJOrHYECKOMY, TEXHONOTHYECKOMY M aTOM-
HOMY Hamsopy or 17 nmekabps 2015 r. Ne 522, a Takke B Liejax
copelicTBuA cobmoaeHuro TpeboBaHuit dhenepalbHBIX HOPM U MPaBHIT
B 00/1aCTH HCIIONB30BaHUA aTOMHO# SHepruu «OCHOBHEIE TPpeOOBaHNUA
K BEPOSATHOCTHOMY aHaJjU3y 6e30MmacHOCTH 6JIoka aTOMHBIX CTAHLIMID)
(HIT-095-15), yrBepxneHHbIX npukasoM DenepaibHoii ciryxObl no
3KOJIOrM4ECKOMY, TEXHOJIOTMYECKOMY M aTOMHOMY Haa3opy oT 12
aBrycra 2015 r. Ne 311.

2. Hactosee PykoBoacTBO 1o 6€30MacHOCTH COAEPIKHT peKo-
MeHzauun OefiepalbHON CyXObl 1O 3KOJOTHYECKOMY, TEXHOJO-
TMYeCKOMY M aTOMHOMY Haa30py Ho pa3paboTke BepOSTHOCTHOTO
aHanu3a Ge3onacHOCTH ypoBHsA | mig GJoKa aTOMHON CTAaHLMM IpU
HCXOIOHBIX COOBITHAX, OOYCIOBIEHHBIX CEHCMUUECKUMH BO3AEHCTBH-
amu (nanee — BADB celicMuueckux Bo3aeiicTBHiA).

CrniMcok COKpallleHMH, MCNoNb3yeMbIX B HacTosimieM PykoBon-
cTBe Mo 6e30MacHOCTH, NPUBEAEH B NMpWIOKEeHHH Ne 1, TepMUHEI U
olpeaeneHHus — B MPWIOKEHHUH Ne 2, peKOMEHAyeMBIii COCTaB OTYeTa
no BAB ceficMuueckux BosnmelicTeuit — B mpuioxkennu Ne 3, pexo-
MeHyeMas IMoCIIeI0BaTeNbHOCTh U B3aUMOCBA3b 3a1a4 BAD celicmu-
YecKHX BO3/ICHCTBUII — B IPUIOXKeHUH Ne 4, peKOMeHIyeMble ToIX0-
ZBl 110 BEPOATHOCTHOMY aHaJIM3Yy celicMHYeCKOH OMAacHOCTH — B IpH-
noxeHUH Ne 5, peKoMeHAyeMbie MOAXOABI IS TPOBEAECHUA BEPOAT-
HOCTHOTO aHaJIM3a CEHCMHYECKO! MOBPEKAAEMOCTH JJIEMEHTOB — B
npunoxeHny Ne 6, pekoMeHAyeMble MOAXOAbI K aHaNN3y CHCTEM,
CYMMapHOH BEPOATHOCTH TSXKETIBIX aBapUii OT CeHiCMUYECKUX BO3ACH-
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CTBHI1 H OLIEHKE HEOIPEeNICHHOCTH — B IIPHIIOXKEHHH Ne 7, mpuMepE!
KPHTEpHER UCKITIOUEHHS 3JIEMEHTOB — B NpIIoxkeHUH Ne 8 K HacTos-
meMy PykoBozacTBY mo 6e30m1acHOCTH.

3. PykoBomcTBO MmO 6€30MaCHOCTH COREPKUT pEKOMEHIALMH,
BBITIOJIHEHHE KOTOPBIX 00ecreynBaeT NpUeMIIEMBIil ypOBEHb KauecTBa
BAD ceficMuueckux Bo3aelcTBUH.

4. Hacrosmee PykoBoncTBo mo 6e30MacHOCTH NpeJHa3HaYeHO
LU KCTIONB30BAHMS IPOEKTHBIMH OpraHM3alUAMH, 3KCIUTyaTHPYIO-
meli opraHusalmeii M PocTexHamzopoM IpH  COOPYXKEHMH U
aKkcryatauuu 6noxkoR AC, ocymecTBIEHMM Ham3opa 3a Oesomac-
HocTelo 6yiokoB AC, pa3paGoTke M pealH3ali¥ MEPONpPUATHH I10
obecneuenuro GesonacHocTH 610KkoB AC.

5. BAB celicMuueckux BO3neHCTBHIT sBISETCA COCTaBHOI
4acThi0 MonHomacmtabHoro BAB ypoBHs 1, paspaGaTeiBaemMoro s
Bcex kareropuii MC M ang Bcex BO3MOXKHBIX OKCILTYyaTal[HOHHBIX
COCTOSIHUM TIPOEKTHUPYEMBIX, COOPYKAEMBIX H IKCILTyaTHPYEMBIX
6n0xoB AC ¢ peakTOpaMH pa3iIMYHEIX THIIOB.

6. BAB celicMHYeCKHX BO3AEHCTBUH MOXKET GBITH BBINONHEH C
HCIMONB30BaHUEM HHBIX METOINOB, YeM Te, KOTOphle COnepKarcs B
HacTosmeM PykoBoacTBe mo 6e30macHOCTH, pu UX 060CHOBAaHHOCTH
Jna obecneveHnst 6e30nacHOCTH.

7. Hacrosmee PykoBoacTBo mo 6e30MacHOCTH CONEPIKHT pe-
KOMEHJALMH 10 LIENSAM, 00BeMY, COCTaBY, COAEPIKAHHIO M TIOCIEN0BA-
TEALHOCTH BHINOJIHEHUS OTHEIBHBIX 3a/1ay, a TAKXKE COAEPKAHHUIO W
06beMy OTYETHOH AOKYMEHTALMH.

II. OOGmue cBexenns

8. OcnoBHbIMH LensMu BAB celicMuuecKux BO3AeCTBHIT AB-
JIAIOTCA:

OLIEHKa BEpOATHOCTH TSXKeNbIX aBapuii s 61o0ka AC, o6yciioB-
JIEHHOM celicCMUYeCKUMH BO3AEHCTBHAMH;

OLIEHKa I'paHHU4HOMN celicMocTolikocTn 6yioka AC kak XapakTe-
PHUCTHKM YCTOWYMBOCTU K CeliCMHYecKUM BO3IEHCTBUSAM, NpeBbiILa-
omuMm MP3;

BhIsiBNIeHMEe Ha Onoke AC HeOCTAaTKOB, B TOM 4YHUCJIE TIPH TIpe-
BBIIEHUH celicMIYeckuM Bo3zzieHicTBHeM ypoBus MP3, u dopmuposa-
HUe peKOMEeHMalU} 10 NIPEOIONIEHHIO YKa3aHHBIX HEIOCTATKOB.



9. OcHoBHBIMH 3amayamu BAB celicMudeckux Bo3neiicTBuii
SBJISAIOTCS:

cbop uHpopmarmuy, cneupdpugeckoit gis 6aoxa AC;

BEPOSITHOCTHBIN aHAIU3 CEMCMMYECKOM OMacHOCTH IUIOIIALKU
AC,;

MpeaBapuUTENbHBINA aHaNIN3 celcMUYeCKUX BO3ACHCTBMIM, pa3spa-
6oTKa nepeuHs cucTeM (JIEMEHTOB) U1 aHAIM3a,

BEPOATHOCTHBIN aHa/M3 peakiyu 34aHuil (coopykeHuif) Ha ceii-
CMHYECKHE BO3OEHCTBHA,

ceiicMuueckuii 00xox 6JI0Ka;

aHanu3 celicMHUYEeCKOll MOBPEKAAEMOCTH JJIEMEHTOB NpHU ceii-
CMMYECKHUX BO3AEICTBUAX;

aHaJIM3 HaZleXXHOCTHU NepPCOHaa;

MOZIETTMPOBAHUE aBapHIHBIX MOCIIeI0BaTEIBHOCTEIA;

aHaJIu3 CHCTEM;

aHaJIU3 HeOoMpeeeHHOCTel!, UYyBCTBUTEIEHOCTH, 3HAaYUUMOCTH;

aHanmn3 pe3ynbTatoB BAD celicMuueckux Bo3zeiicTBHiT U OLieHKA
ypoBHs 6e3onacHocTH 65oka AC.

10. BAD ceiicMuuecKUX BO3HEHCTBUI pEKOMEHMAYETCS BBINOJI-
HATH [UI1 COOPYXKAEMBIX U 3KCILTyaTupyeMbix 61okoB AC. PexoMen-
ZyeMasi MOcCJIEIOBAaTENbHOCTh M B3aUMOCBA3b 3aja4 BAB celicMuue-
CKUX Bo3aelicTBuii npuBeaeHa B npwioxeHud Ne 4 k HacrosuieMy Py-
KOBOJZICTBY M0 6€30I1aCHOCTH.

Ha cramuu coopyxxeHus 6roka AC:

3ajayy BADB ceficMudeckux Bo3feiicTBuii «BepOATHOCTHBIN
aHanu3 celicMUYECKOi OMacCHOCTH» PEKOMEHIYETCs BBINOJIHATH C HC-
NOJNb30BaHUEM YNPOILIEHHOTO MOAXOAA, NPHUBEIECHHOrO B MPHIIONKE-
HuM Ne 5 k HacToseMy PykoBoAcTBy mo 6e30macHOCTH;

3agauy BADB ceiicMuueckux BozgelictBuit «CelicMuueckuii 06-
xo7 6510ka» peKOMEHIYETCS He BHIIOHATD;

npu BHIMOJMHeHMM 3amaun BAB ceficMuueckux Bo3aeicTBHiA
«AHanu3 celicMMYECKOiH NOBPEKAAEMOCTH JIEMEHTOB IpU ceficMuye-
CKHX BO3JI€HCTBUAX» PEKOMEHAYETCS MCIONb30BaTh Pe3yJIbTAaThI pac-
HETHOrO OOCOCHOBAHMA CeHCMOCTOMKOCTH OOOpYHOBaHMSA M 37aHUMMA
{coopy’keHHuH), BHINMOJIHEHHBIX U1 NpoTOTUNIOB Osioka AC, cBeneHus
13 0600IEeHHBIX 6a3 JaHHBIX Y SKCIIEPTHBIE OLIEHKH.

11. BAD ceiicMuueckix BO3ACHCTBHI pekoMeHOyeTcs paspaba-
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THIBaTh Ha OCHOBE CBEAEHHI U3 OTYETOB Mo o6OCHOBaHMIO Gesomac-
HoctH 6roka AC u BAB 6noka AC ypoBHs 1 1is BHyTpeHHux UC.

12. PexomeHnauuu ITonoxxeHus 06 OCHOBHBIX pEKOMEHIALIUAX K
pa3paboTKe BEpPOSTHOCTHOIO aHaIM3a 0e30MacHOCTH YpOBHA 1 s
BHYTPEHHHUX HMHHIMHPYIOIIMUX COOBITHI IUIS BCeX PEXHMMOB paGoThl
SHeprob/ioka aTOMHOU CTaHLMH, YTBepXIEHHOro mnpuxasom Pene-
paJbHOM CIy>kOBI IO 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY H aTOM-
HOMY Hamzopy oT 9 ceHta6pa 2011 r. Ne 519 (manee — PB-024-11),
pacnpocTpaHsioTcss Ha BhinosHeHHe BADB celicMuueckux Bo3jeid-
CTBHH B 4acTH, He MpPOTHBOpEHYallell PEKOMEHIALUAM HaCTOSILErO
PykoBoncTBa 1o 6€30MacHOCTH.

PexomeHnmaumy pykoBozcTsa no 6e3onacHocTd «OCHOBHEIE pe-
KOMEHMALMU K pa3paboTke BepOSTHOCTHOrO aHau3a 6e30MacHOCTH
ypoBHA | 650ka aTOMHOM CTaHLMI AN WHHULHUMPYIOINUX COOBITHA,
06YCIIOBIIEHHBIX BHYTPHUILTOMIAAOYHBIMU TI0XKapaMH W 3aTOIUICHHS-
Mm» (PB-076-12), yTBepxaenHoro npukasoM denepanbHO# ciTyx OBl
IO SKOJIOTHYECKOMY, TEXHOJIOTMYECKOMY M aTOMHOMY HaJ3opy OT S
ceHTA0ps 2012 r. Ne 496, pacnpocTpanstoTcs Ha BhinojaHeHne BADB
celicMMYEeCKUX BO3JelicTBUI B 4aCTH, HE NPOTHBOpeYallleii peKOMeEH-
JalusaM HacTosiero PykoBoncTea o 6e30macHOCTH.

PekoMeHzaLMM PyKOBOACTBA MO GE30MaCHOCTH MPH HCIOJB30-
BaHWHM aTOMHOI 3Hepruu «OCHOBHBIE peKOMeHHalUMH K pa3paborke
BEPOATHOCTHOTO aHanmM3a 6e30macHOCTH YpoBHA 1 s Gioka aToM-
HOM CTaHIMM IIpY HHMIMHPYIOIIUX COOBITHAX, OOYCIOBIEHHBIX
BHEIIHUMH BO3JEHCTBHAMH NPHUPOIHOrO U TEXHOTEHHOTO MPOUCXOXK-
nenus» (PB-021-14), yreepxaeHHOro npukazoM MexepansHoit ciyx-
OBI 110 SKONOrMYeCKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY HaJa30py OT
28 aBrycrta 2014 r. Ne 396, pacnpocTpaHsIoTcs Ha BeinoyiiHeHHe BAB
celicMHuecKHX BO3JEHCTBUI B YaCTH, HE NPOTUBOpEYalleli peKOMeH-
JauuaM Hacrosuero PykoBoacTsa no 6e30macHOCTH.

13. PexoMeHIyeTCS yCTaHABJIHBATh BO3MOXHOCTH COBMECTHOTO
Bo3aeticTBusa Ha 610k AC celicMudeckux Bo3aeicTBHI M MHBIX BHEI-
HHUX Bo3aeiicTBUi, 00YCNOBNEHHBIX CeiCMUYECKUMH BO3ACHCTRUAMU
(HamnpuMep, noXkapa, 3aTOIUIEHUH, NaieHus KpaHa U JpYTHX Bo3aeii-
CTBUH, BO3HUKAIOMUX BCIEACTBHE CEHCMUYECKMX BO3AEUCTBHIA).

14. BAP celicMu4eckux BO3AEHCTBHIA pekoMeHIyeTcs pa3padba-
TBIBaTh 14 cliegyromux 1P:



sepHOE TOIUIMBO B aKTUBHO 30HE peakTopa;

SJEpHOE TOIUIMBO B MECTax XpaHEHHs OTpaboTaBIlero TOIUIMBA
(Hanpumep,

B OacceiiHe BmIAEpXKKHM/meperpy3ku, OGapabane otpaboTaBiminx c6o-
POK).

15. Ilpu BeimonHenuu BAB ceiicMueckux Bo3nedcTBuiil pexo-
MeHAayeTcss 0OOCHOBBIBaTh MHTEPBAJl BPEMEHH INOCTHIKEHHA KOHTpO-
JMPYeMOro COCTOSAHMA cHcTeM (dneMeHToB) Onoka AC mocne UC B
pes3ynbTaTe celicMUUSCKUX BO3AECHCTBHH.

III. Co6op undopmanuu, cnennpuieckoi g 6a0Ka
ATOMHO#H cTAHIHH

16. Ilpn BbmonHeHnH nAaHHON 3amaun BADB ceilicMuueckux
BO3ACHCTBHI ompenensaoTcs coctaB M 00beM HeobXoaumoit mis
aHanu3a UHOOPMAaIMK, a TaKKe OCYIECTBIseTCs cOop MHpOpMaIMK.
PexoMenayeTcs cobupaThk ciemylolmye CBEACHHUA:

FeHepanbHBbIii IwiaH mwiomanky AC;

pe3yabTaThl OLEHKH IIo0anbHO celicMU4ecKoi OmacHOCTH B
IIPUMEHEHNH K paccCMaTpUBAaEMOMY PETHOHY ILIOIIAAKH;

KaTaJIory 3eMJIeTPACEHUH U1 IUIOmanky (paiioHa) pa3MeleHUs
AC;

paHee BBIMOJIHEHHbIE PabOTEI MO aHAH3Y celicMUdeckol omac-
HOCTH IUIOILAAKH, TeoJIOrHuecKue, ceiCMOTEKTOHHYECKUe, CeHCMOIO-
rH4YeckUe XapaKTepUCTHKH PETHOHA: CTPYKTYpa M PacIosIOKeHHe 30H
BO3, ceiicMuuecKMX HCTOYHHMKOB, HMCIOJIb3yeMble MOJENH 3aKOHOB
3aTyXaHHS,

pe3yiibTaThl aHannusa cefiCMUYHOCTH IOk no reoguHaMmu-
YECKHUM JAHHBIM,

JaHHBbIE O TPYHTOBBIX OCHOBAaHUSAX 3HaHHIl U COOPYKEHHIA IUIO-
IMAZIKK, BKJIIOYAs TEOJOTMUYECKHE, IeOTEXHUYECKHe, NUHAMHYECKHE
XapaKTePUCTHKH COCTABJISIONINX FPYHTOBOTO OCHOBAHHS, PE3YJIbTAaTh
WCTBITAHHI U pe3yJIbTaThl MCCIEAOBAHMI YCTOMYMBOCTH TPYHTOBBIX
OCHOBaHM;

MOHHMTOPHUHIOBBIE HCCIIEAOBAHHUA 3anuceil cnabbix 3eMieTpsice-
HUH, KpEHOB M OCAJIOK OCHOBAaHMIi IUIOIIAZOK M aHAIU3 KOMIIEHCHDY-
IOLIUX UX MEPOTIPHATHIA;

6a3bl JAHHBIX N0 XapaKTEPHCTHKaM CeHCMOCTOMKOCTH GIIOKOB
IIPOTOTHIIOB M PE3YNbTAThl MX celicMuyeckoro obxona.
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17.Tlpu BemonHennnn BAB celicMuueckuX BO3AEHCTBHIA
PEKOMEHAYEeTCS HCIIO/IB30BAaTh:

MIPOEKTHYIO TOKYMEHTALIHIO;

3KCIUTyaTalHOHHYIO JOKYMEHTALUIO;

OMBIT SKCIUTyaTaluu Juis Bcex GnokoB aHanmmsupyemoit AC, a
TAKOKe OMBIT 3KCIUTyaTallMd MPOTOTUIOB, BKIoYas MHGopMmMauuio o
MPOM3OIIEAIINX CeiCMHUECKUX BO3NEUCTBUSAX;

BAB celicMHYeCKHX BO3JI€HCTBHM, BHIMOJIHEHHBIX U NPOTOTH-
noB 6110k0B AC;

BAB 6noxa AC ypoBHs 1 nj1s BHyTpeHHux VIC;

CYILECTBYIOIIME UCCIENOBaHHS 110 060CHOBaHUIO 6€30MacHOCTH
61oxa AC mpH ceiicMHYeCKUX BO3NEHCTBHSX;

MOBEPOYHBIE pacyeTsl Ha celicMUYecKue Bo3aeHCTBHSA 060pyno-
BaHHUSA, CTPOUTEIIBHEIX KOHCTPYKLUM, BKIIOYas ONOPHBIE, aHKEPHbBIE U
(yHIaMeHTHEBIE KOHCTPYKLIMM 000pyIOBaHHUA, BaxKHOTO Ui Ge3omac-
HOCTHY;

MpOrpaMMBl M Ppe3yJIbTaThbl HUCNBITAHUH Ha CeHCcMOCTONMKOCTH
o6opynoBaHus U3 CEHCMIYECKOTO CITUCKA 000PYIOBaHHS;

3D-monenu 3nanuii 651oka AC (Npu HATMYKK);

OTYETHI 110 060CHOBaHUIO Ge3onmacHocTH 6oka AC;

METOAMYECKHE PEKOMEHAAIMH, COOTBETCTBYIOIIUE COBPEMEH-
HOMY YPOBHIO Pa3BUTHS HAYKH, TEXHHKU M NPOU3BOZCTBA, HANpUMep,
copepxamuecss B JokymeHTax MAI'ATO u nokyMeHTax Opyrux op-
raHM3aLmii.

IV. BepositHocTHBIH anann3 celicMAYecKol 0MaCHOCTH
IJIOINAAKH ATOMHOM CTAHIHA

18. Hasnauennem 3amaun BAB «BepoATHOCTHBI aHamM3
celficMuueckoif onacHocTH momanku AC» sBISETCs ompenesieHue
KPHUBBIX CeliCMHYECKOH OINAacHOCTH, KOTOpble NPENOCTABIAIOT
HHpOpMaIMIO O YacTOTaX NMpEBbINIEHUA CeiCMHYeCKUX Bo3zeHcTBHI
Pa3IMYHON HHTEHCUBHOCTH IUtomanku AC.

19. ina ompeneneHUs 4YacTOT NPEBBILICHUI CeHCMHYECKHX
BO3NEHCTBUIN pa3NUYHON HMHTEHCHBHOCTH PEKOMEHIYETCH MCHOJNb-
30BaTh CEHCMOTEKTOHMYECKYIO MOJie)s paiioHa riomanku AC, pa3pa-
6oTaHHyI0 B cocTaBe npoekrta AC (Wi B cocTaBe ApYrux pabor) mo
OTpENEIEHNIO CEHCMMYHOCTH palioHa M TUIOIAAKH, COAEPIKALIYIO
pe3yabTaThl obpabotku reoJIOrH1eCKOM, reouzuueckoi,
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reoTeXHHYeckolt U celicMonormueckoii mMHQopMalM, pe3yJib-TaTbl
CeHCMMYECKOro U Ie0JMHAMMYECKOT0 MOHUTOPHHIOB, TIPOBO-AUMBIX
B MEpUOABI IPOEKTHO-U3BICKATENbCKUX paboOT, CTPOUTEILCTBA H
akcrutyaraiun AC,

B celfcMOTeKTOHHYECKYI0O MOZeNnb paiioHa mnomanku AC
PEKOMEHIyeTes BKIIOYATh CJIEAYIOIINE KOMIIOHEHTHI:

FeOMETpUYeCKHe MOAEIM HCTOYHUKOB CEMCMHYECKHX BO3MCH-
CTBUH (TOUEYHEIe, JIMHEHHBIE, IUTOLIATHEIE, O0BEMHBIE);

3aKOHBI MOBTOPAEMOCTH 3EMJIETPACEHHH (CTOXaCTHYECKHE MO-
JeNd) A7 UCTOYHUKOB CeMCMHUYECKMX BO3ICHCTBHIA, BIUTIOYASA OLICH-
KU MaKCHMaJIbHBIX MarHUTYZ;

3aKOHBI 3aTyXaHWs1 UHTEHCUBHOCTH BO3/€#iCTBUA B 3aBUCHMOCTH
OT PacCTOAHUA.

20. BepoaTHoCTHbI ~ aHaMM3  celcMUueckod  OMACHOCTU
PEKOMEHIYeTcsl BBINOJHATh C YYETOM JIOKANbHBIX TPYHTOBBIX YCJIO-
Buif ruomanku AC. PexomeHmyeTcs — y4WTHIBaTH — BIMAHHUE
OVHAMHUYECKUX XapaKTepUCTHK TIPYHTOBOIO OCHOBaHHA, BKIIOUas
H3MeHEeHUe CBONCTB 0OBOHEHHBIX IPYHTOBBIX CJIOEB, Ha pe3yJIbTaThl
aHaIM3a ceiicMMYECKO# ONacHOCTH.

21. lna omnpedeneHus KPHBBIX CeiicMUYeCKOM OMAcCHOCTH
pEeKOMeHAyeTcS  ONpeneNiTh MHHUMAIbHOE 3HA4YEHHE YacTOTHI
ceificMuyeckux Bo3OelcTBUR (HAa HHTEpBaJC BpPEMEHH, paBHOM
OOHOMY TOHéY) C Y4eTOM CYMMapHOH BEPOSTHOCTH TSKENBIX
3aMpOEKTHRIX aBapuii, paccuuTaHHOH npu pazpabotke BAD ypoBHa 1
st BHyTpeHHNX MC.

22. PexoMeHayeTcs BBLINOJNHATE aHAIM3 HEONPEAETECHHOCTH
OLIEHOK ceiicMuueckoii omacHocTH Iwomanku AC. PekomeHnmyercs
YUUTBHIBATH CJIEAYIOIHE MICTOYHUKH HEONPEAEIEHHOCTH:

pa3IMYHbIe MOJE/IH 3aKOHOB 3aTyXaHHWs MapaMeTpoB MHTEHCUB-
HOCTH BO3[eHCcTBHH OT HCTOYHHKOB;

pa3IHyHEBIEe OLEHKN MaKCHMAJIbHBIX MarHUTY/I BO3ACHCTBHIA;

pasjiiuHble BHABI MOABHXKEK B o4are CeHCMHYECKOro Bo3eH-
ctBus (cOpoc, B36pocC, CABUT, CMEILIAHHBIE BO3ACHCTBHIA);

pa3IMYHBIE CTATUCTHYECKHE 3aKOHBI BOBHHKHOBEHHUS COOBITHIA;

Ipyrue MCTOYHMKH SMUCTEMUUECKOI HEONPENEIEHHOCTH.

AHanu3 HEOIpeAeNeHHOCTH PEKOMEHIYeTCS BBIMOJHATL C HC-
TOJIL30BAaHUEM JIOTMMECKOTO JEpeBa, KOTOPOE TO3BOJAET IMOMYYHMTh
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KpHBBIe celicMHUecKol OMacHOCTH IS Pa3IM4HbIX kBaHTHneil. He-
OmnpeneNeHHOCTb, HCTOYHMKH KOTOpOM mepedrcieHs! B abzanax 2 — 6
myHKTa 22 Hactosmero PykoBoacTBa ro 6€30MacHOCTH, OLEHHUBAETCS
IyTEM TIOCTPOEHHs JIOTHHYECKOro JAepeBa, (parMeHT KOTOpOro s
MpUMepa NpeACTaBleH Ha pHc. 6.2 npuioxeHus Ne 5 k HacTosLeMy
PykoBoncTBY 1o 6e30MacHOCTH.

23. Pe3ynbTaThl BEpOSITHOCTHOTO aHalM3a celicMHUYeckoii omac-
HoctH wromanku AC pexoMeHIyeTcs MpeAcTaBisTh B BUAE KPHBBIX
ceiicMuYecKol OmacHOCTH JUIS KBaHTWIEH CMEKTPaIbHBIX YCKOPEHMIt
Pa3NUMHEIX NepHoIoB Kose6aHuil BIUIOTH A0 HyJIEBOTO MEpHoa.

24. Pe3ysibTaThl  BEPOSTHOCTHOrO aHanusa celficMudecKoii
onacHocTH Iutomaakd AC peKOMeHIyeTcsi MNpeICTaB/IATh B BHIE
KPUBBIX CEHCMHYECKOH OMacHOCTH IJi KBaHTWIEH MaKCHMaJIbHBIX
YCKOpEeHHH HyJIEBOTO MepHoa ¢ yKasaHHeM (OpMBI CIIEKTpa OTBETA,
COOTBETCTBYIOLEH KaXAOMY YPOBHIO IIOBTOPSAEMOCTH (rooBoit
4acTOTe) STHX KPUBBHIX.

25. PexomeHyeMbie MOJXOABI U1 BBITIOTHEHUS
BEPOSATHOCTHOIO aHanM3a celicMudeckoll onmacHocTH Iwiomanku AC
MIPUBEAEHB! B NPHIOXKEHMH Ne 5 K HacTosleMy PykoBoacTBy mHo
6e30MacHOCTH.

V. [IlpensapnTejbHbli aHAJA3 ACXOAHBIX COOBITHIA
A celicMHYecKHX Bo3elicTBHIA.

Pa3paboTka nepeunst cacteM (3JIeMEHTOB) IS AHAIA3A

26. Ilpensapurensheiii aHamuz HC  gna celicMuYeckux
BO3JIEHCTBUI pa3MYHOIt NHTEHCUBHOCTH BBITIOJIHAETCS IJIA:

BoiaBlieHHs HIC, 06ycClIOBNEHHBIX CeMCMHUYECKUMHU BO3AEHCTBH-
MM,

pa3paboTky Mogeneilf aBapuifHBIX INOCNEAOBATEHHOCTEN Npu
celiCMHUECKHX BO3AEHCTBHAX;

pa3paboTKU NpeNBapUTENBHOTO TEPEYHS CHUCTEM (3IEMEHTOB),
MOTEHLMAIBHO TOABEPIKEHHBIX CEHICMUUECKHUM BO3AEHCTBUAM.

PesynbraToM mnpexasaputensHoro aHanuza UC mis celicMuue-
CKHMX Bo3JeHCTBUI sBnseTca nepeueHs HUC, a Taioke mepeBo ceficMu-
yeckux HIC, onpenensiomiee B3aUMOCBA3M MEXIy PazIHYHBIMU Ceil-
cmuueckumu MIC 1 oTkasamu 3panuit, cucteM u obopynoBanus. ITpu-
Mep nepesa ceficMuueckux HIC mpuBemeH B mpwioxeHHH Ne 7 k
HacTosieMy PykoBoacTBy 1o 6e30macHOCTH.
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27. Tlepeuens cucteM (3neMenToB) B BAB ceficMHYeckux
BO3JeHCcTBUI (manmee -— celficMMUecKMii [EpEYEHb JJIEMEHTOB)
paspabarbiBacTcs IJi4 y4eTa HMX OTKa30B NpPH MOHENTHPOBAHHM
aBapuiiHpIX mocnemoBarensHocteit i HIC, 0o6yclOBIEHHBIX
celicMUUECKNMH BO3CHCTBHAMHU.

28. CeiicMuuecknii mepeyeHb 3JIEMEHTOB  PEeKOMEHAyeTCH
pa3pabaThiBaTh NOITAIHO, YYUTHIBAS CBEICHUS H3:

pe3yJ/IbTaTOB aHaJIM3a I'€HEPabHOTO IUIaHa IUIOLIAAKHM pacrio-
noxeHus 6noka AC;

aHaJIM3a YCTOHYMBOCTH IPYHTOBBIX OCHOBaHHi IUIOIIANKU pac-
noJioxeHns 6noka AC;

mozenu BAB ans BuyrpeHHux HUC;

pe3yJIbTaToB celicmudeckoro obxona 6oka AC;

aHaJIM3a MOBPEXKIACMOCTH DJIEMEHTOB MEepevHsl npu ceficMHUye-
CKOM BO3JEHCTBHM.

29. B celicMuueckMii mepedeHb 3JIEMEHTOB PEKOMEHIYeTCs
BKJIIOYUTH:

BCE DJIEMEHTHI, YYUThIBaeMbie B MoJeiu BAD mis BHyTpeHHHX
HC;

MACCHBHBIE 3JIEMEHTHI TEXHOJIOTHUECKHUX CHCTEM, He BKIIFOUEH-
Hble [0 pa3uyHbBIM NpuyuHaM B Mozens BAB mia BHytpennux UC,
0TKa3 KOTOPBIX MpHU ceiicMHYECKOM BO3AEHCTBUH MOXKET OKa3aTh BJIH-
sIHME Ha BBINIOJIHEHUE (PpyHKIMiT 6e3011acHOCTH, KOTOpBIE YUYHUTHIBAIOT-
cs B BAD (6aku, TerinooOMeHHHKH, EMKOCTH, 3JIEMEHTHI paclipeneiii-
TEJILHBIX CUCTEM);

TIACCUBHBIE CTPOUTENBbHBIE KOHCTPYKLIMH, 3JIEMEHTHI KPEIUICHHS,
obecnieunBalolie yaepxKaHue APYTUX 3NEMEHTOB M3 CEHCMHYECKOro
MepPeYHs 3JIEMEHTOB B [IPOSKTHOM TIOJIOKEHIH;

30aHUA U COOpYXEHHS, B KOTOPHIX DPacrOJIOKEHBI CHCTEMBI
(onemenTSI), BIIIOUEHHBIE B Moziess BAB nuis BHyTpennux UC;

THAPOTEXHHYECKHE COOPYXKEHHS U 3JIEMEHTHI, MOBPEXKISHHUS KO-
TOPBIX M3-3a CEMCMUYECKOrO BO3JAEHCTBHA MOTYT NPUBECTU K 3aTOIl-
neHuro wiomaaku AC wiM HapylleHUsM B paboTe CHCTEM OTBOAA
Tea K KOHEYHOMY TIOTJIOTHUTEIIO;
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Ipyrvie 3JIEMEHTHI, BKIIOYacMble B TiepeyeHb 10 Pe3yJIbTaTaM
BBINIOJIHEHUS ceficMuyeckoro obxona 6moka AC, noBpexnaeHHe KOTo-
PBIX H3-3a CeiCMHUYECKOro BO3ACHCTBUA MOXKET MPUBECTU K CelicMu-
YECKUM MPOCTPAHCTBEHHBIM B3aWMOASHCTBUAM C APYTUMH 31EMEH-
TaMH U3 CeHCMUYECKOTO MepeYHs 3JIEMEHTOB.

30. HckroyeHue 371€MEHTOB M3 MpPEeBAPUTENHHOro celicMu-
YeCKOro NepedyHs PEKOMEHOYeTCs BBINOIHATE C LEIbIo (popMupo-
BaHHUS OKOHYATEIBHOTO NEpeyHs dJIeMEHTOB. McKItoueHre 31eMEHTOB
M3 NIPEABAPUTENIFHOTO NEPEYHS PEKOMEHAYETCS BHITIOIHATE:

MO pe3ysbTaTaM celicMu4eckoro o6xona 610xa Ha OCHOBAHMHU
BBIMTOJTHEHHBIX YIIPOIEHHBIX OLIEHOK MPaHUYHON celCMOCTONKOCTH;

Ha OCHOBaHMH OLIEHOK I'paHMYHOH ceHCMOCTOMKOCTH 3JIEMEHTOB
U3 TIPEeIBApUTEIBHOTO CEHCMHYECKOTO MEpPEeYHS, C MPUMEHEHHEM
HUMEIOLIUXCS B IPOEKTE PacueTOB;

Ha OCHOBaHHM CXOJICTBA C 31eMeHTaMH 0000LIeHHBIX 0a3 naH-
HBIX, 71 KOTOPBIX M3BECTHA HIDKHAS OLICHKA T'PaHUYHON celicMo-
CTOMKOCTH 3JIEMEHTA;

Ha OCHOBaHMH BBIMOJTHEHHBIX OLICHOK ceficMU4YeCcKO MoBpexa-
€MOCTH 3JIEMEHTOB U3 celicCMHYEeCKOro IepeyHs DIIEMEHTOB.

31. CeiicMuueckuii epeyeHb 3JIEMEHTOB PEKOMEHIYETCS Mpen-
CTaBJIATh B TaOJIMYHOM BHJE C YKA3aHHEM CIIEAYIOIIHX CBEJECHMUIA:

HOPSAAKOBEIN HOMEp dJIeMeHTa B TabIuLE;

HalIMEHOBaHHE 3JIEMEHTA;

MIPMHAUIEAKHOCTh K TEXHOJIOTHYECKO chcTeMe;

KozIoBoe 0003HaueHHe 3eMeHTa B npoekte AC;

3aHHe, B KOTOPOM PACIIONIOKEH JIEMEHT;

[IOMELIEHHUE, B KOTOPOM PACIIOJIOKEH JIEMEHT;

BBICOTHas OTMETKA;

KaTeropus ceficMOCTOHKOCTH B COOTBETCTBUH C (heJiepaIbHBIMH
HOpPMaMH U NpaBUJIaMi B 00J1aCTH MCTIONB30BaHUA aTOMHOM SHEPruM
«Hopmsl MpoeKTHpOBaHUSA CEHCMOCTOHMKHMX aTOMHBIX CTaHUHMI
(HI1-031-01), yTBepxIeHHbIMH MOCTaHOBJIEHHEM [ocaToMHaa3opa
Poccum ot 19 okTa6ps 2001 1. Ne 9 (nanee — HIT-031-91);

pacmoJioxKeHHe OCH 3JIEMEHTa (eClH s 3JIEMEHTa OCh MOXET
ObITH onpeJieNieHa) OTHOCUTENIBHO Ocel 3MaHus.

IepeyeHs 3manuii U COOPYXKEHUH PeKOMEHAYETCS MPEACTABIATE
B OT/EJIBHOM TabNHLe ¢ yKa3aHHEM CIEAYIOMNX CBECHHIA:
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TIOPAZAKOBBII HOMED 34aHHS (COOpYHEHHA) B TabOJHMLIE;
HaUMEHOBaHUe 3JaHus (COOpyKEHHS);

KozmoBoe o603HaueHHe 30aHus B rpoekTe AC;

HOMeEp dJIeMEHTa Ha cXeMe reHepaipHoro riaHa AC.

V1. BeposTHOCTHbIH aHAJIA3 peakunn 31annii (coopyxennii)
Ha celicMHYecKkne Bo3eiicTBHSA

32. BeposTHOCTHBIH aHaNIN3 peakUiH 34aHui (coopyxeHul) Ha
celicMUUecKHe BO3IEICTBIA PEKOMEHAYETCS BBIIONHATD /IS ONpene-
JIEHHS. Harpy3oK Ha 3JIEMEHTHI U3 CeCMMYECKOTo NEPEYHS JIEMEHTOB
B (opMe 3HaueHHii CpeIHUX U CTaHOAPTHBIX OTKIIOHEHUH celicMuye-
CKHX YCWIMH W/WJIH CIIEKTPOB OTBeTa. J[/1 3TOro pekOMeHAyeTcs pas-
pabaThiBaTh peaNUCTHMHBIE MEXaHHYECKHE MOIEIN COOPYKEHHH
COBMECTHO C 'PYHTOBBIMM OCHOBAHHAMH U BBIIONHATH JUHAMHYECKUE
pacyeTsl, YYUTHIBAIOIIME MEXaHHYECKOE B3aUMOAEHCTBYE TPYHTOBOTO
OCHOBaHHS H COOPYXEHHA MPU CelicCMUYIECKOM BO3AEHCTBUU.

33. IIpu BHINOJHEHUM aHalM3a peaKkLMH COOpYXKEeHUH ceficMu-
qeckue BO3ACSHCTBUA (HAaIpHMeED, aKceleporpaMMBl) JUIA aHalld3a pe-
KOMEHyeTCs ONpelesiiaTh ¢ YYETOM JIOKAJIBHBIX CBOMCTB IPYHTOBBIX
OCHOBaHHM (TONLIMH M MOC/IEAOBATENSHOCTH PACHOJIOKEHHS CIIOEB
IPYHTa U UX TUHAMHUYECKNX XapaKTEePHUCTUK).

34. Tlpy BHINONHEHHWH JAWHAMHYECKUX pacyeToB CHCTEMBI
(TPYHT-COOPY>KEHHE» PEKOMEHIyeTcsl YHUThIBATh CPEAHUE 3HAYCHHUSA
W XapaKTePUCTHKHU aJIEaTOPHON M SMMCTEMUYECKON HeONpenesIeHHO-
CTH IS

MEXaHHYECKHX IUHAMHYECKUX XapaKTEPUCTUK COOPYXKEHHS U
TPYHTOBOIO OCHOBaHHA (XKECTKOCTHBIX, MHEPLIMOHHBIX, AeMI(UpyIo-
IKX);

FeOMETPUYECKUX KMHEMATUYECKUX U CHJIOBBIX XapaKTEPHCTHUK
BXOZIHOTO CeficMU4ecKoro Bo3deicTBUA (BXOOHBIX CIEKTPOB OTBETA
Ha ¢BOOOIHOM MOBEpXHOCTH, Ha30BOro COCTaBa BO3ASHCTBHS).

35. JluHamMuyeckue pacyeThl CHCTEMBl «OCHOBaHHE-COOpYIKe-
HHE» PEKOMEHIy€eTCS BBINOIHATE OJHUM M3 CIEAYIOLNX METOMOB:

MpAMOI AMHAMHUYECKMI METOJ UHTEIPUPOBAHUSA CBA3AHHOW CH-
cTeMb! qudbepeHIMaNnbHbIX YpaBHEHHH ABMKEHUS,

OVHAMHYECKMI METOJ MOAAJIBHON CYIEPIIO3ULINHM;

OUHAMHYECKUH METOA KOMIUICKCHBIX (GYHKUMIf HHTErpalbHbIX
npeobpazoBaHHUH.
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36. Cpeqnue 3HA4YCHHS XapaKTepUCTHK peakudu 3JaHHs
(coopyxeHHs) M HX CTaHJApTHbIE OTKJIOHEHHS pPeKOMEHAyerTcs
ONpeNeNATh ONHMM M3 TEPeYHCJICHHBIX HIDKE METONOB IIpH
CeliCMMYEeCKOM BO3MEHCTBUM MOBTOPAeMOCThIO 107 1/rox mo cpenneii
KpHBo#i ceficMHueckoii omacHocTH (1 CpedHero cIHeKTpa OTBeTa
paBHO# yacToThl npeBbimenus 10 1/ron):

CTaTHCTHYECKOE MOJEIHpPOBaHME C TpPUMEHEHHeM MeToja
«MoHnte-Kapno» u ero BapHaHTOB NpH BapbHUPOBAHHHM MapaMETPOB,
yKa3aHHBIX B IyHKTe 34 HacTosmiero PykoBoacTsa no 6e30nacHOCTH,
M BBIIOJIHEHME JHHAMHYECKHX pPacyeTOB CHCTEMBI  «TPYHT-
COOpYIXKEHHEY;

BBITIOJIHEHHE A€TEPMHHUCTHYESCKOTO aHaM3a PeakHH CHCTEMBI
(TPYHT-COOpYXEHUE» IpH PEATHCTHYHBIX 3HAYEHHAX ITapaMeTpoB
MOJIeNM C Tocnenytowei oLeHKoM Kaxaoro U3 GakTopoB, ykazaHHBIX
B NyHKTe 34 Hactoswero PykoBoacTBa no 6€30MacHOCTH, BIUAIOIMX
Ha OTKJIOHEHUE OT NOJIy4eHHOTO 3HAYEHHUs peaKkuuH U ofIero oTKIIo-
HEHUA B LIEJIOM;

MaciTaGupoBaHue CyIEecTBYIOMuMX B npoekTe 6oka AC pacue-
TOB CHCTEMBI «TPYHT-COOPYIKEHHEY C LIEJIBIO YUeTa OT/IMYUSI XapaKTe-
PHCTHK peaKiliM OT CpeHHX 3Ha4YeHHIT 1 0OOCHOBAHHOE MPUCBOEHHE
XapaKTepUCTHKaM OTKJIOHEHHS 3HaueHHH, NOJTyYEHHBIX U3 OIBITA BEI-
TIOJIHEHHSI PACYETOB M0 JBYM MPEIbIAYLIHM MOIENIM.

BeiGop MeTonma aHanu3a peakuMu 34aHuil  (COOpY)KEeHHiA)
PEKOMEHAYETCSA BBIMOJIHATE B 3aBUCHMOCTH OT HAIHWYMS HCXOMHBIX
OaHHBIX M MeTofa, BBIOPAHHOTO IUIS OLIEHKH XapaKTepHCTUK
MOBPEKAAEMOCTH 3JIEMEHTOB, YKa3aHHBIX B pasaeiie VIII Hactoswmero
PykoBozcTBa 1O 6€30MacHOCTH.

VII. CelicMugecknii 06xox 6J10ka
37. Ceiicmuueckuit o6xon 6Giokxa pelicteyromeit AC win AC,
Haxojslelics Ha STane BBOJA B OKCIUTYaTalMIO, PEKOMEHIYETCS
BBIIONHATE 1 NOATBEPXKIEHUS MMetoelics B npoekre 6ioka AC u
TIOJTy4eHUs JOTIOTHUTEbHOM MH(MOPMALHH:
O TOYHOM DacroJIOKEHUH dJIeMEeHTa Ha IUtolanke (30aHus, Io-
MeLLEeHHUS, BHICOTHON OTMETKH, OpHEHTALMH B OCAX 3aHHA);



O COOTBETCTBMM PacCMaTPHUBAEMBIX JJIEMEHTOB TpeGOBaHHUAM
KOHCTPYKTOPCKOM JOKyMEHTaLlMH B 4acTH JOCTATOYHOCTH YCJIOBHI
3aKPEIUICHHUS 3JIEMEHTOB IPYU MOHTAXE U 3KCIUTyaTalluH, O COCTOSHUM
GbUKCHPYIOIMX KOHCTPYKILMH, O COCTOSHUH NMPHMBIKAIOIIUX JIEMEH-
TOB paclpee/IUTeNbHEIX cucTeM (TpybompoBonoB, kabeneii, Bo3my-
XOBOJOB);

O BO3MOXXHBIX CelCMMYECKHX NPOCTPAHCTBEHHBIX B3aUMOJeli-
CTBHSAX dJIeMeHTa ¢ GJIM3KO PacIiofioxkeHHbIM 060pyIOBaHHEM U CTPO-
WTEJIbHBIMH KOHCTPYKIIMSIMH.

Ilpu BbInoNHeHMHM celicMuyeckoro obxoma Omoka AC
HpOU3BOAUTCA cOOp AONOMHUTENBHON HHHOPMALIUK /IS BHIMOJTHEHHUA
aHa/lu3a MOBPEXAAEMOCTH 3JIEMEHTOB M3 CeliCMHYECKOro nepeyHs
3JIEMEHTOB.

38. lins BelmonHeHMs npouexyp obxoma Oimoka AC
pexoMeHayercs (opmupoBath rpynnsl obxoma Onoka. B rpymmbl
obxona 6510ka peKOMEHAYeTCs BKJIIOYATh:

crieHancToB 1o BAB;

CHELMATIMCTOB MO aHAIM3y MNOBPEXIAEMOCTH H3-3a celicMHve-
CKHX BO31eliCTBUIA 3JIEMEHTOB;

nepcoHan 6ioka AC.

39. Ilpouenypy ceficMuueckoro obxoma Gnoka pekoMeHIyeTcs
BBIMOJIHATH B TPU STara:

oTan | — aHaJIM3 TEeXHUYECKOM NOKyMEHTauuH (TeXHOJorude-
CKMX CXeM, AepeBbeB 0TKa30B U3 BAD mna BHyTpennux UC, ceficmu-
4eCKOTO TEePEeYHs dJIEMEHTOB, UMEIOLIMXCS PacYeTOB Harpy3oK, CIIeK-
TPOB OTBETAa, PACYETOB HAa IMPOYHOCTH U CeHCMOCTOMKOCTD, pe3yJibTa-
TOB UCTIBITAHUH Ha CEHCMOCTOMKOCTD, TEXHUUECKUX YCIOBUI Ha 060-
PYAOBaHHME) U MOATOTOBKA MPOTOKOIOB 00X0Aa; Ha 3Tamne 1 pekoMeH-
nyetcs popMHpOBATH Ipynnsl 06xona 6oka;

otan 2 — o6xox ¥ obcaenoBaHKe IUIOIIAAKH, 30aHMA, COOpYKe-
Hulf 1 noMeueHuii 6noka AC; TOKyMEHTHPOBaHHE PE3yJILTATOB — 3a-
TIOJIHEHHE NPOTOKOJIOB 06Xxoxa, dhoTorpadupoBaHHe, COCTABIIEHHE 3C-
KH30B, PaCUETHBIX CXEM;

stan 3 — QopmupoBanue 6a3pl JaHHBIX O CeliCMHYECKHX 3JIe-
MeHTax Ha OCHOBE Pe3yJIbTaTOB 0OXO0/I0B.

40. B mporokonel 06X0[0B MOMEIEHUIT pEKOMEHAYETCS
BKJIIOYATH CJIEAYIOIIHE CBEACHHS:
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HAUMEHOBAHWE W MapKUPOBKY 3JaH¥id, TIOMEMIEHMs, BEICOTHYIO
OTMETKY, HaHUMEHOBAaHHE CHCTEMBI, JJIeMEHTa, NPHHAIEKHOCTh K
KJIaCCy CeCMOCTONKOCTH;

HHOOPMALHIO, XapaKTEPH3YIOLIYIO SJIEMEHTHI U3 celicCMHYecKo-
ro MepeyHs O COCTOAHWU AHKEPHBIX, (PUKCHPYIOLIMX 3JIEMEHTOB,
CBApHBIX IBOB NPUBAPKU K 3aKJIaJHBIM JETaJIIM, COCTOSHHH pe3b6o-
BBIX COEIAMHEHHIi, ONOp, MOABECOK, JIOTKOB PACIIpeIe/IUTE/IBHBIX CH-
cTEM;

HH(OPMALIHIO, XapaKTEPH3YIOILYI0 BO3MOXHBIE OTKAa3bl JIEMEH-
Ta BCJIEACTBUE CeHCMUYECKOrO B3aUMOIEHCTBHA C:

3JIEMEHTaMM CTPOUTENBHBIX KOHCTPYKLHMI U IPYTUMH 3J1e-
MEHTaMH BCJIEACTBHE ONIM30CTH pacrnoyioxeHus (yxapHoe Bo3gaei-
CTBUE, NTAZICHHE);

pacrpefenuTeNbHBIMH cHcTeEMaMH (kaleny, TpyOorpoBo-
Zb1, BO3YXOBOJBI) ITO IIPUYMHE HEIOCTATOUHON UX PaCKpEIUIEHHOCTH;

cocynamy, 6akamu, KOPITyCHBIM OOOpyHOBaHHEM, MOBpeE-
XKJIEHHE KOTOPBIX MpH CefiCMUUECKOM BO3IeUCTBUN NPHBOIUT K OTKa-
3y 3JIEMEHTA 10 IIPHYKHE 3aTOIUIEHHUS;

rpadudeckie MaTepHasl (PUCYHKH, 3CKU3EL, hoTorpaduu), no-
MOJHAIOIINE CBEJCHNSA, BKIIOUEHHBIE B MPOTOKOJIBI 00X0Aa MoMelle-
HUH.

VIII. Anann3 ceficMuvecKoii MOBpekIaeMOCTH 3JIeMeHTOB NPH
ceficMHYecKkHX BO3ReHCTBHIX

4]. Ilensro oneHKH celicMIYecKoit MOBPEKAAEMOCTH 3IEMEHTOB
MpH  CEHCMHMYECKUX BO3ICHCTBUAX SBIAECTCS OLIEHKA YCJIOBHBIX
BEPOATHOCTEH OTKa3a JJIEMEHTa B 3aBHCHMOCTH OT HHTEHCHBHOCTH
ceiCMHYecKoro BO3IeiCTBUA HA CBOOOJHOM HOBEPXHOCTH IpyHTa
TUIOIIAAKH (MakcHMaIBHOTO WK CHEKTPaJIbHOTO (zna
(PUKCHPOBAHHOTO AMANa30Ha YacTOT) YCKOPEHMS) IS pPa3IuYHBIX
YpOBHEH NOBEpUTENBHON BepoATHOCTH. IlapamMeTp HHTEHCHBHOCTH
ceficMUYecKuX BO3/IeiCTBHIA pEeKOMEHAyeTCS BHIOMpATh
COOTBETCTBYIOIIMM  TOMY,  KOTOpBIf  HCMONB30OBajICA  JUIS
NPEICTaBICHHUS Pe3yNbTaTOB BEPOSTHOCTHOrO aHAIN3a celicMIYecKoM
onacHocTH momanku AC.

42. AHanu3  celicMuYeckolf  TOBpEXXIAEMOCTH  3JIEMEHTa
PEKOMEHAYETCS BHINONHATE B HECKOJIBKO JTATIOB!

aTan 1 — BeIOOp KpUTepHeB (BHAOB) OTKa3a 3I€MEHTa;
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3Tan 2 — OLeHKA XapaKTePUCTHK ceficMuuecKkoli MOBpexaaeMo-
CTH DJIEMEHTA JUI KaXKAOro BEIOpaHHOTO BH/ia OTKa3a;

9Tan 3 — NOCTPOSHHE KPUBBIX celicMUYecKOoil MOBpexIaeMOCTH
3JIEMEHTA.

43. PexoMeHAy€eTCS pacCMaTpUBATh CIEAYIOLIME BHIBI OTKAa30B
3JIeMeHTa:

(byHKUMOHANBHBIE OTKAa3bl B 00J1aCTH YNPYToCTH (JIOXKHBIE Cpa-
GaTbIBaHUA pesie ¥ BBIKJIIOYATeNel, 3akIMHIBaHKE [IPUBOJIOB, yIIpyras
MoTeps YCTOWYHMBOCTH CTEHOK COCYAOB, Hpe3MepHBIif mporud momna-
CTell BEHTWIATOPOR, UPE3MEPHOE B3aMHOE CMELIEHHEe OMNop, pacro-
JIOXEHHBIX Ha CTPOUTENIHON KOHCTPYKLIMK);

XpYyInkue oTKa3bl (OTPBIB M Cpe3 aHKEPHBIX OONTOB U LIMMUJICK,
pasphIB 10 CBAPHOMY COEAUHEHHIO);

OTKa3bl, 00YCJIOBIEHHBIE JOCTH)XKEHHUEM MPENeNbHBIX COCTOAHHIA
TIO YCJIOBUSM TUTACTHYHOCTH (IOCTIXKEHHE IUIaCTHYECKOTO MOMEHTA B
CeYeHUAIX TPYOONpPOBOLOB, KOPITyCOB, IUIacTHYeckue aedopMariiu
KabeJIbHBIX JIOTKOB U CTEJUIAXEIA).

44.Tlpn  BBIOOpE  KpUTEpHEB  OTKa3a  pPEKOMEHAyeTcs
PYKOBOACTBOBAThCSA TMPOEKTHBIMHU KPUTEPHUAMH, pPE3ybTaTAMH HC-
nbiTaHUR Ha ceficMOCTONKOCTh, OTKa3aMH aHAJIOTUYHBIX 3JIEMEHTOB,
BBIABJICHHBIMH 110CJIC IPOIICAIINX SCMHC’rpﬂCCHHﬁ.

45. PexomeHayeMble MOAXOABI ISl TPOBEAEHHUS BEPOSATHOCT-
HOro aHanu3a ceficMHYecKOH NOBPEXIaEMOCTH BJIEMEHTOB MpHBE-
IeHbl B mnpwioxkeHuu Ne 6 k HactosmieMy PykoBoacTBy no
6e3onacHocTH.

Jlns BbIABIIEHHMA 3JIEMEHTOB, KOTOPbIE BHOCAT OCHOBHOH BKJIaz B
XapaKTepuCTUKH celficMuueckoit Ge3omacHocTH 6ioka AC, pekoMeH-
IyeTcs HUCKIIOYATh 3JIEMEHTHI, BJIMAHHE KOTOPHIX HE3HAYHUTENBHO.
JUI MCKITIOYeHUsE HJIEMEHTOB, HE3HAYUTENIBHO BIMSIOIMX Ha Xapak-
TEPUCTHKH celicMHueckoit Ge3onacHocTH 6/10Ka, peKOMEHAYeTCs pas-
pabaThIBaTh KpUTEPUH HCKIIOYEHHS DJIEMEHTOB B COOTBETCTBHU C MX
XapaKTepPUCTHKAMH TIPaHU4YHON celicMocTolikocTH. PekomeHmyercs
(bopMHUpOBaTh NepeveHb 3JIEMEHTOB, HCIJIIOYEHHBIX B COOTBETCTBUH C
TOpUHATHIMUA KpuTepusMU. TIpUMepBl KpUTEpDHUEB MCKIFOYESHHUA 3Jle-
MEHTOB TpHBeAEHH! B NpHioxkeHNH Ne 8 k HacTosmeMy PykoBoncTBy
o 6e30MacHOCTH.
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IX. AmBanu3 HaJe)KHOCTH MEPCOHAJA

46. Lensto AHII B BAD celicMuueckux Bo3aeiicTBUl AB/IAETCS
ompeZieNieHHe U OLIEHKA BJIMSHHA Ha MEpCOHAT pasin4HbIX (HakTopoB
ceficMuueckxX BO3JEHCTBUI INpU BBINOJIHEHWH WM OEeUCTBHiI IO
yIpaBJIeHUIO aBapueli (MOBBIIEHHBIN YPOBEHb CTpecca, COKpalleHHe
BPEMEHH Ha BBINOJIHEHHE AEHCTBUA, JIOXKHAS CHUTHAIM3aLMA, TIOTEpA
AHpopManuu Ha BITY).

47. AHII npu BemosHeHun BAB celicMuueckux Bo3melcTBHIA
PEKOMEHAYETCS IPOBOAMTE METOAOM, AQHAJIOTHYHBIM  METOLY,
Hcrionp30BaHHOMY Iipu BbmosHeHnu BAB AC ypoBHa 1 mis
BHyTpeHHUX HIC, ¢ yueToM ceficMuyecKux Bo3aeicTBUMA.

48. B kayectBe 6a30BOro mnepevHs OWIMOOYHBIX JeHCTBHIA
nepcoHaia peKOMEHIYeTCs NMPUHUMATh IepedeHb, pa3paboTaHHBI B
pamxax BAB AC ypoBus 1 mna BHyrpennux UC. Ilpu BbIgBIEHUH
JOTIOJIHUTENBHBIX aBapUHHBIX cuLeHapueB B BADB celicMuueckux
BO3/IeHCTBHI peKOMEHIYETCS BBIABIIATL HOBbIE OMIMOOYHBIE NEHCTBHUS
MIepCcOHaIa M OLIEHHUBATh HX BEPOSTHOCTH.

49. dakTopHI, BIUAIOLIKME Ha BEPOATHOCTh OLIMOOK NEepcoHaa
MpH yrnpaBieHUU aBapuel, yuuteiBacMble B BAB AC ypoBHa 1 mna
BHyTpeHHux HWC, crenyeT wWCmons3oBaTh B Ka4yecTBE ©6a30BOrO
nepeyHs ¢daxkTtopoB npu BemonHeHun BAB  celicMuueckux
BO3JICHCTBHI.

50.Tlpu memonuenun AHIT pexoMeHOyeTcs  YYWTHIBaThH
JOTIOTHUTENbHBIE  (DaKTOphl, OOYCNOBJIEHHBIE  CEMCMHUYECKHMU
BO3ACHCTBHAMM ¥  BIMAIOIIME Ha BEPOSTHOCTh  BBHIMOJTHEHUA
MePCOHANIOM JeHCTBUH MO yNpaBieHMIO aBapueil. PexoMenpmyercs
YUYUTBIBATh CHeAylolMe (hakTopbl BJIMAHHUS HA HEBBHINOJHEHUE
MEPCOHATIOM HEOOXOMUMBIX NEHCTBHIA:

MOBBIIIEHHBIN CTPeECC;

YMEHBIIEHHE BpeMEHH Ha BHIMOJIHEHYE A€ CTBUS,;

HEBO3MOXHOCTH BBIMOJIHEHUS AEHCTBUSA 110 MECTY M3-32 BO3HHK-
HOBEHHS YCJIOBH, NPENATCTBYIOIHX BBIMOJHEHUIO NeCTBYS,;

CHIKeHHe HH(opMaLOHHOTO obecredeHus Ha BITY.

X, AHa/JH3 CHCTEM H MOJe/IHPOBAHHE ABAPHHHBIX
HOoCJIeAOBATEILHOCTEH
51. Mopens aBapHIHBIX ToCJIeA0BaTeNbHOCTEN BAbB
celicMuyeckux BO3JelcTBUil pekoMeHAyeTcs paspabareiBaTh Ha
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OCHOBE HMMEIOLIUXCA MoJelieil aBapHitHBIX TNOCIEAOBATENbHOCTEH U3
BAB mna BHytpenHux HIC. B kauecTBe OCHOBBHI pa3pabaTsiBaeMoii
Mozmenu BADB pexkoMeHOyeTcsi HCNONB30BATh JepeBbs COOBITHI U
JepeBbs 0TKa30B u3 Moaenv BADB nns BHytpenHux HUC, Bmouas B
HUX TpU HEOOXOOWMOCTH IOIOJIHUTENbHEIE COOBITHA W/WiM
U3MEHEHUs B MOJENAX CHCTEM, CBSI3aHHbIE C 3aBUCHMBIMHU OTKa3aMH B
cHUCTeMax BcleACTBUe celicMuueckoro BosjelictBua. Ilpu sToMm
PEKOMEHIYETCS YUYMTBHIBATh, YTO BUABI U HOCJICACTBUA OTKA30B IIPU
Pa3NUYHBIX YPOBHAX CEHCMHYECKOTO BO3AEHCTBUS MOTYT OBITH
PasIMYHBIMM M AJII ONHMX M TeX JKE& 3JEMEHTOB OTJIMYAThCA OT
paccmatpuBaeMbix B BAB nnsg BHyTpennux UC.

52. B BEpOATHOCTHYIO MOJENb PEKOMEHAYETCS BKJIIOYATh
3JIEMEHTHI U3 OKOHYATENBEHOTO CEMCMHUYECKOT0 MEpEeYHs 3JIEMEHTOB.

53. PexoMeHmyeTcss  paccMaTpMBaTh  pa3lIWYHBIE  YPOBHH
ceificMUuecKOro  BO3LCHCTBMA B  COOTBETCTBMM C  KpHBOH
CEHCMHMYECKOM OMacHOCTH, KOTOPhIE MOryT OKa3aTh BIMAHHUE Ha
CYMMapHYI0 BEPOSTHOCTh TSXKEJBIX aBapHii C IUIAaBJICHHEM TOIUIHBA.
Vuer  pasnu4HBIX ~ ypOBHEH  celicMuMYecKoro  Bo3aelcTBHA
PEKOMEHYeTCS OCYILIECTBATL HAOXKEHHEM KOHKPETHBIX IPAaHUYHBIX
ycaoBuil.

54. Ucnonb3oBanue mogeneit AT, paspaGoranHsix B BAB AC
ypoBHs 1 mnsa BHyTpeHHHMX MC, MoxeT OBITh HEBO3MOXKHBIM IIpH
pa3paboTKe cLeHapueB  CEeHiCMHMECKMX  Bo3leiicTBuit  u3-3a
HeOOXOOUMOCTH y4eTa crneuMGUKH TMOCNeACTBUN CcelicMUYEeCKHX
Bo3aeHCcTBUI (MHOMXECTBEHHBIX OTKA30B H JIOXKHBIX cpabaTriBaHuti). B
3THX C/Ty4asx pekoMeHayercs pa3pabaTsiBaTh HoBble Mozenu All npu
YCIOBHM COXpaHEHMS TPHHLMIIOB MOACIHPOBAaHMA M OCHOBHBIX
JOmylleHu#t, npuHATHIX npu BeinonHeHun BAB AC ypoBus 1 nns
BHyTpeHHux MC.

55. Pexomenayetcs B Moaenax Al U cucTeM Ijist ceiicMUMYECKHX
BO3HEMCTBUI yYUTBIBaTh Kak OTKa3bl CHUCTEM (2JEMEHTOB),
BBI3BaHHBIE CEHCMUYECKHUMH BO3NEHCTBUAMH, TaK M OTKasbl U3
mozenu BAB nng BHyTpeHHux MIC, npu4MHON KOTOPHIX HE ABJIAIOTCS
celicMuyeckue Bo3zelicTBus. IIpy 3TOM peKOMeHAyeTcs yYMTBIBATh
OTKa3bl MACCHBHBIX 3JIEMEHTOB (Hampumep, TpyOONmpOBOIOB,
BO3IYXOBOZAOB, KaOeNbHBIX Tpacc, 6aKOB, CTPOUTENBHEBIX 3JIEMEHTOB).
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Vyer yka3aHHBIX NACCHBHBIX 3JIEMEHTOB B BEPOSATHOCTHBIX MOJENAX
CHCTeM peKOMeHyeTcs1 000CHOBHIBATS.

56. C uenpto BeiaBieHus HC, oOycNOBIEHHBIX CeCMHYECKUM
BO3ACHCTBHEM, PEKOMEHAYETCS  paspabarbiBaThb  CelicMHYECKHE
IepeBbs COOBITHIT Ha OSTamax MNpeIBapUTENBHOIO aHAIM3a celcMH-
YyecKHX cOOBITHI U 3Tane MoaemupoBanusa AlL

57. PexoMeHagyeTcsi  yYMTHIBATb  JIOTUYECKYHO  NPUYHUHHO-
CJIEACTBEHHYIO CBS3b COOBITHI, CBSI3aHHBEIX C pA3BHUTHEM ClEHApHUsA
celicMI4eCcKOro BO3JeHCTBHA, H BHOCHTH HEOOXOAMMBIE U3MEHEHHS B
Mozens BADB celicmuuecknx BospelicTBuii. PexoMeHmyeTcs yduTHI-
BaTh, 4YTO NMPH NOCTIDKEHHUU CEHCMUYECKHM BO3ACVCTBUEM IIpeLy-
CMOTPEHHOTO MPOEKTOM YPOBHA OCTAaHOB OJioka JO/DKEH OBITH
BBITNOJIHEH 1O CUTHATY ceHiCMO3alUTEL.

58. Ilpu monenupoBaHuu AIl pekOMeHIyeTcs YYMTBIBATBh, UTO
MOCTIEACTBIEM celicMHUUYECKHX BO3AeHCTBHIt GONBIIOI HHTEHCUBHOCTH
MOKeT OBITh 3aTpyAHEHHE AOCTYIA NepcoHalia B OTebHbIe 30HEI AC
IUTISt BO3MOXKHOCTH yIpaBJieHUs aBapHeii.

59. PexoMeHayeTcsl YYHTHIBaTh OTVIMYHE B BEPOSATHOCTAX BOC-
CTaHOBJIEHUS 3JIEMEHTOB MOAENEH BHYTPEHHHX M BHEIUIHMX BO3Aeii-
ctBuil. [[na ceficMuuecknx Bo3neicTBUIT MHTeHCHBHOCTH MP3 U BEI-
1€ BO3MOXXHOCTh BOCCTAHOBJIEHHS IS 3JIEMEHTa MOXET OBITH CHH-
JKE€Ha WIM OTCYTCTBOBaTh. PEeKOMEHOYETCS OLICHMBATh BEPOATHOCTH
BOCCTAHOBJIEHHSI CHCTEM (JIEMEHTOB) C Y4€TOM MHTEHCUBHOCTH ceii-
CMHYECKHMX BO3IEHCTBUIA.

60.ITpn MonenupoBannn AIl pekoMeHIyeTCS YYUTHIBaTh 3aBU-
CHMOCTb OTKA30B 3JIEMEHTOB BCJIEACTBHE OJHOBPEMEHHOTO CelicMH-
YECKOTro BO3ACHCTBUA HAa 3TH JJIEMEHTHI NpU PacloOIOKEHUH HUX Ha
OJIMHAKOBBIX WK OJIM3KUX BHICOTHBEIX OTMETKAX, CTPOUTENILHBIX OCAX
M OpHUEeHTaLMH B OHOM U TOM k€ HanpasieHuH. IIpu noctpoeHuu Be-
POATHOCTHON MOZIENH yKa3aHHbBIE 3aBUCHMMOCTH CJEXYeT YYUTHIBATh
MOZENMPOBAHHUEM OTKA30B 3JIEMEHTOB MO 0OMIeif npiduHe, 00yCcIoB-
JICHHBIX CEHCMUYECKHM BO3AEHCTBUEM.

61. B anamme AIl pekomeHAyeTCs MHTErPHPOBAHO YUMTHIBATH
XapaKTepUCTHKU celicMuueckoif omnacHocTH Tutomankuy AC U xapak-
TEPUCTHKH YCJIOBHBIX BEPOSTHOCTEN OTKa3za (IIOBPEXXIAEMOCTH) B
JHMarna3oHe CelCMHUYECKHX BO3ACHCTBUI pa3nu4YHON HHTEHCUBHOCTH H
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YaCTOTHI, ONpE/IEICHHOM BEPOSATHOCTHBEIM aHAJM30M celcMHUYecKko
onacHocTH womanky AC.

62./Ins onpeneneHus cpenHell BEpOATHOCTH TAKENBIX aBapHid,
06YCIIOBTIEHHOM CEMCMHYECKMMH BO3JEWCTBUAMM, PEKOMEHAYETCH
IJI JJIEMEHTOB BepOSTHOCTHO# Mozenn 6Gmoxa AC wMcnonb3oBaTh
CpeAHHE 3HAYEeHHUS CEHCMHYECKOH IMOBPEXIAEMOCTH U CpeOHHUE
XapaKTePUCTHKN CelicMUYecKOM OMacHOCTH IUIOMAAKU (cpenHHe
KpUBBIE CEHCMUMECKOH ONAacHOCTH, CpPEOHHE CHEKTPHl paBHOM
YacTOThl MpEBbillieHMs). B KayecTBe BEPOATHOCTHOTO NOKA3aTelisd
6esomacHocTH, oOleHMBaeMOro B pamkax BADB celicMuueckux
BO3JCHCTBUH, pPEKOMEHIYETCS HCIOJb30BaTh CpeAaHee 3HA4YeHHE
CyMMapHOH (IO BceM CEHCMHYECKUM BO3JEHCTBUAM) BEPOATHOCTH
TsAXKeNbIX aBapuif 3a oguH rog mia ogHoro 6oka AC.

XI. Anajin3 HeonpeeIeHHOCTH, TYyBCTBHTEALHOCTH, 3HAYHMO-
¢TH pe3yasTaToB BAB celicMuueckux Bo3aeiicTBHIM B ONEHKA
ypoBHs Gezonacnoctn 61oka AC

63. AHalU3 HeONpeeNIEHHOCTH, YYBCTBHUTENBHOCTH M 3HAYM-
MOCTH Ha 3Talle BBITOJIHEHHA OTACNBHBIX 3afa4 BAB ceiicMuueckux
BO3JICHCTBHI pEKOMEHIYETCS BHIMOJHATE B COOTBETCTBHH ¢ PEKOMEH-
pauusamu u3 Pb-024-11.

64.AHanu3 pesynsTaroB BAB ceficMuyeckux Bo3aelicTeuili M
OLIeHKY YpoBHA Oe3onacHocTH 610ka AC peKOMEHIYETCH BEHINOJIHATE
B COOTBETCTBUH C peKOMeHHaUMAMHU 13 PB-024-11.
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MMPHUJIOXKEHHE Ne 1
K PYKOBOJICTBY O 6€30MacHOCTH
TIpH HCTIONB30BAHNH aTOMHOMN SHEPrHH
«OCHOBHBIE PEKOMEHAAUNH K pa3paboTke
BEPOATHOCTHOTO aHaIN3a 6e30MacHOCTH YPOBHS
1 mns 6110ka aTOMHOM CTaHLMK NIPY HCXOMHBIX
COOBITHAX, O0YCJIOBNEHHBIX CEHCMUYECKUMU
BO3/EHCTBUAMMY, YTBEPXKACHHOMY IIPHKa30M
denepanbHOi CiTyXOBI IO 3KOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY HazI30py
ot 1 derpans 2017 r. Ne 33

Cnucox coxpameHnii

A3 — amapuiiHad 3allHTa

AHIT — aHaIM3 HaJeKHOCTH MepcoHaia

AIl — aBapuiiHag NoCneI0BaTENbHOCTE

AC — aToMHasf CTaHLHA

BITY — OJIOYHBIA MyHKT YNPABJICHUH

BAB — BEpOATHOCTHBIN aHaNN3 6e30MacHOCTH

BO3 — BO3MOXHBIN oyar 3emiieTpsaceHul

BOIT — BEpOATHOCTH OLIMOKH NMEpcoHana

Hup — HCTOYHMK paguoaKTHBHOCTH

Hc — MCXOIHOE COOBITHE

JISI — JIMHHUA dJIeKTponepenay

MATAT3 - MexayHapooHoe AareHTCTBO II0 HCIIONB30BAHHIO ATOMHOM
SHepruu

MP3 — MaKCHMAaJIbHOe pacyeTHOe 3eMIIeTpICeHHe

HO — HOpMaJlbHas IKCILTyaTalus

OIl — omubKka nepcoHana

OPY — OTKPBITOE PaCnpeacIUTENEHOE YCTPOHCTBO

I3 — TMPOEKTHOE 3EMIIECTPACEHHE

PABC —~ Ppe3epBHas AU3e/b-OJIEKTPHUECKas CTAHLMA
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IMPUJIOXXEHHUE Ne 2
K PyKOBOACTBY N0 6€30macHOCTH
NPH KCTIO/IB30BAHUU ATOMHOMN SHEPruy
«OCHOBHBIE peKOMEHAALHH K pa3paboTke
BEPOATHOCTHOTO aHanM3a 6e30MacHOCTH
ypoBHS# 1 j1s 610ka aTOMHOM CTaHLUMH TIPH
HCXOAHBIX COOBITHAX, 00YCIOBAEHHbBIX
ceiicMUYeCKUMH BO3AEHCTBHAMMY,
yTIBEpKIACHHOMY NpHKa3zoM denepanbHoi
Cityx6BI 10 3KOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY HaJ30py
ot 1 despans 2017 r. Ne 33

Tepmunbl 1 onpeaeseHust

AKceJieporpamMma — 3aBUCHMOCTb YCKOpPEHHUA kosieGaHuit OT BpeMeHH.
AkcesieporpaMma aHajoroBasi (nmogo6paHHas) — akceneporpamMma, 3aperu-
CTPHUPOBaHHAs MPH PEATFHOM 3EMIICTPSCEHMH M NPHHATAsA I pacyeTa Ha celi-
CMOCTOMKOCTb C YUETOM €€ COOTBETCTBHA CEiCMOTEKTOHHYECKUM M TPYHTOBBIM
yenosuaM maowaaku AC.

AKcesieporpaMma 3eMJeTpsiceHUs1 — aKcejieporpaMMa Ha CBOGOAHOIA moBepx-
HOCTH I'pYHTA NPH 36 MJICTPACEHUH.

AKcesieporpaMma OTBeTHAafl — aKceleporpaMMa KOHCTPYKLHH, onpezesnseMas
U3 pacyeTa BBIHYXIEHHBIX KojebaHuil npu celicMuueckoM Bo3aeHCTBHH.
AKcejeporpaMma Mo3TaMHasi — OTBETHasA aKCENEPOrpaMMa JUI OTAENBHBIX
BBICOTHBIX OTMETOK COOPY K€EHHUS, Ha KOTOPHIX YCTaHOBJIEHO 060pyAOBaHHKe.
AkcesieporpaMmMa CHHTe3HPOBAHHAS — aKCENEPOrpaMma, MojgydeHHas aHalId-
THYECKHM ITyTEM Ha OCHOBE CTaTMCTHUYecKo# oOpaboTku M aHanM3a pAjaa aKce-
JeporpaMM M (WIM) CIEKTPOB pealbHBIX 3eMIIETPACEHHH ¢ yueToM MECTHBIX
ceficMHuecKuX yCIoBUH.

AneaTopHblii paz6poc (HeonpeaeleHHOCTb), Pr — pa3Gpoc 3HayeHuii mapa-
METpa ABJICHUA BCIIEACTBHE €ro ciydaiiHo# (cToXacTH4yecKoi) npuponsl. AJie-
aTOPHbIM pa3bpoc yuuTHIBaeTCA MOJEIHPOBAHHEM NapaMeTpa Kak ciyudaiHoii
BEJIMYMHBI B BEPOATHOCTHOM Mozend. B OGONBLIMHCTBE CiiydaeB aneaTOpHbIMH
pa3bpoc He MOXKET OBITH YMEHBUIEH MyTeM cOopa MOMONHUTENBHBIX JAHHBIX
(mpoBeneHUA NOMOMHUTENBHBIX MCTBITAaHUH MaTepuana), NMoNy4eHUs AOTONHH-
TeabHOM MHGopMaLHH.

AHAlIM3 peaKUHM IUIOIAAKM — ONPEACICHHE ABMKCHMI IpyHTa NpH 3eMile-
TPACEHHUM C YUETOM MECTHBIX YCIOBHI IpyHTa, ¢ MOMOIIBIO TEOPHUHM pacilpo-
CTpaHeHus MOCKUX BOJH. IIpoduns rpyHTa MOZenMpyeTcs kak cToné rpyHTta
KOHeuHOM TiyOMHEI ¢ GecKOHeUHBIM MpPOCTHPaHHEM B TOPU3OHTAIBLHBIX
HanpasiieHHsX. BOJMHBI 3eMJeTpAceHHs paclpOCTPAHAIOTCA BBEPX IO CTONOY
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IPYHTa, ONpeaensas ABHKEHHS IPYHTa Ha NOBEPXHOCTH.

AHaTH3 ceficMHYecKO#i MOBpEXIaeMOCTH 3JIEMEHTOB — IPOLEAypa Olpese-
JIEHH BUIIOB OTKa3a H KPHBBIX celicMHUeCKol NMOBpexaaeMOCTH s celicMuye-
CKOTO NEPEYHs 3JIEMEHTOB.

BeposiTHOCTHBIM aHATH3 celicMHUeCKOI 0MACHOCTH — BEPOSTHOCTHEIH METOZ,
coueTaoluii anbTepHATHBHbIE MOJEIH OYaroB, NEpHOALI MOBTOPAEMOCTH H 3a-
BHCHMOCTH 3aTyXaHHs CHJIBHOTO ABKIKEHHA, a Takoke ABHbIE U CTydyaiiHLIE He-
OMpENIeNIeHHOCTH B BEPOSTHOCTHON MoJenu celicMuueckol OMacHOCTH I Mo-
JIy4eHHS BEPOATHOCTH NMPEBBIILEHUA KOHKPETHOTO YPOBHA ABIKEHHS TPyHTa.
BeposiTHOCTE yc/I0BHAsI (B aHA/IM3e NOBPEXKIAAEMOCTH) — BEPOATHOCTD pac-
CMaTpHBAEMOro COOBITHA B 3aBUCHMOCTH (IIPH YCIIOBUM) OT JOCTIDKEHHS (HK-
CHPOBAHHOrO 3HAYEHHUA MAKCHMAIILHOTO YCKOPEHHA CBOOOIHOI MOBEPXHOCTH
TPYHTa @ B HOJSX YCKOpEeHUA cBoGoaHoro nanenus g — P(a). BMecTo yckopeHus
a MOTYT TaKKe HCHOb30BAThCH IPYTHE XapaKTEPUCTHKH HHTEHCHBHOCTH BO3-
JeHCTBIA Ha CBOOOAHOM NOBEPXHOCTH IPYHTA.

B3anmojelicTBHe CHCTeMBI IPYHT-COOPYeHHe — MEXaHMYECKOe B3auMoeH-
CTBME CTPOMTESBHBIX KOHCTPYKLMA COOPYXCHHS C TPYHTOBBIM OCHOBaHHEM
3TOr0 COOPYKEHHS TPH BHEIIHEM BO3AEHCTBHH, C YUETOM PacHpOCTPaHSIOIHX-
€4 MajalolMX H OTPAXKAIOIMXCA CEHCMHYECKHX BOJNIH HJIH BHEUIHMX YAAPHBIX
BO3IEHCTBHIA Ha COOPYKEHHE.

I'pannunas ceiicmocroiixocts (HCLPF) aeMenTa — 3HaY€HUe yCKOpEHus (B
IOJAX YCKOpEHHUs CBODOHOro naneHus g) Ha CBOGOAHON MOBEPXHOCTH IPYHTa,
Np# KOTOPOM YCJIOBHas BEPOATHOCTH OTKa3a JIEMEHTa He npeBbiaer S % ¢
JIOBEPUTENLHOM BEPOSTHOCTEIO, paBHON 95 %. Jlna cpemHeit KpuBoO#M celfcMuye-
cko#f MOBPeXAAaEMOCTH, MpH KOMOHHUPOBAHHON HEONpeAeSEHHOCTH B Npenenax
0,5 3HaueHWe YCKOPEHHs rpaHUYHON celicMOCTOHKOCTH MPHOIM3UTENEHO COOT-
BETCTBYET celiCMHYECKO# MOBpeXkAaeMocTH, paBHol 0,01 (1 %).

I'pannunas celicMocrolikocrs 6aoka AC — 3HaueHue yckopeHus (B HONAX
YCKOPEHHS CBOGOAHOrO mManeHHs g) Ha CBOOGORHON NMOBEPXHOCTH IPYHTA, NPH
KOTOPOM OLICHEHHOE CpefiHee 3HaYEHHE YCJIOBHOM BEPOATHOCTH TAXKENIOrO MO-
BPEXICHUA aKTHBHOM 30HBI He npesbimaer 1 %.

JBuxenue cBo6oAHOI MOBEPXHOCTH MJIOMAAKH — ABHKCHHE TPYHTa, NPOUC-
XOZifIllee HEMOCPEACTBEHHO Ha CBOOOIHOM MOBEPXHOCTH MIIH BOJIM3M MOBEPX-
HOCTH Ha KOHKPETHOH IUIOLIafike MPH OTCYTCTBHH COOPY KEHHS (CTPOHUTENBHOTO
obnekTa). Ompenmendercs MO aHAIM3Y peakluH IUIOLIaAKH Ha ceficMuuecKoe
BO3nEHCTBUE.

Jearperauus — pacuet Haubosee BEpPOATHBIX MaTHUTYA 3eMIIETpACEHMH U pac-
CTOSHHH OT oyara A0 MJIOLIAAKH, MPeoOnanaloLIHX B BEPOATHOCTHOM aHAJIN3e
ceficMHUYeCKOH OMacHOCTH NpHM JAHHOM IepHOZie MOBTOPAEMOCTH H NEpHOAe
xone6aHuii.

Jemnpnposanne (3aTyxanne) B3Koe — BUA AEMN(UPOBAHUS, KOTOPOE BO3-
HMKAeT TpH IBWKCHHH TeNa B BA3KOH cpene. [IpH BA3koM AeMNdUpoOBaHUH CHila
CONPOTHBIICHHS CPEABI MPONOPLMOHANEHA CKOPOCTH KOJIeOMOLIerocs Teja.
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JemnpupoBaHHe KOHCTPYKHHOHHOE, MATEPHAJILHOE, FHCTepe3HCHOe — BH],
IeMndHpoBaHUA, NPH KOTOPOM pacCEMBaHHE SHEPrHH MPOMCXOAUT 33 CYET CHJI
BHYTPEHHErO TPEHHUA.

JepeBo cobbITHii ceificmuueckoe — rpad, oTobpakarouii JOrMKY pa3sBUTUA
ceficMM4eCcKOro BO3ZEHCTBHA ONMpeENeHHONH HWHTEHCHBHOCTH, MCIONB3YEMbli
IUTA MOZEJTMPOBAHMS BO3HUKHOBEHHS celicMuueckux UC.

3aKoH 3aTyXaHHsl HHTEHCHBHOCTH BO3JeiiCTBHSI OT PAacCTOSIHHS A0 04ara —
3aBHCHMOCTh GallbHOCTH, BEJIMMHH MaKCHMAIBHOTO MM CTIEKTPaNbHEIX YCKOpe-
HuUit (0711 pa3HbIX NEPUOAOB KosieOaHuUit) OT XapaKTEPHOTO PacCTOSHUA [0 oyara
3eMaeTpiAceHus. B kayecTBe mapaMeTpoB 3aKOH MOXKET COIEPXKATh XapaKTepH-
CTHKH NOJBHKKHM B O4Yare rpyHTOBOrO OCHOBaHHS IUIOLIAIKH.

3aKoH NOBTOPAEMOCTH 3eMileTpsceHHl — NHHEHHAA 3aBHCHMOCTS Jioraputdma
YHCIa 3eMJIETPACEHMUI B ONPEAEICHHOM PaliOHe 3a Onpee/IeHHbIH IPOMEXYTOK
BPEMEHH OT MarHUTYIbI.

3ona BO3 — 30Ha BO3HHKHOBEHHS O4aroB 3eMJIETPACEHMHA.

Hcxoanoe cobbiTHe ceficMHYecKkoe — MCXOAHOE COOBITHE, BBI3BAHHOE CEMCMU-
YeCKHMM BO3AEHCTBHEM.

Koappuunenr Bsiskoro aemnupoBaHus — KO3(GULMEHT NPONOPLUHOHANb-
HOCTH MEXIy CHJIOH BA3KOrO CONMPOTHBJICHHSI CPelbl H CKOPOCTBIO ABHIKEHHA
Tena.

Koadduumenr aemndupoBanus (10,15, NPOUEHT 0T KPHUTHYECKOro) — OT-
HollleHHe TeKyluel BenuunHb! koddPuuyenTa qeMndpupoBaHHA OCLLLIATOPA C
BA3KUM JeMndepoM K KPHUTHUECKOMY 3HadeHHIO ero koadouuuenta aemnpu-
POBaHHS, BEIPOKEHHOE B AOJIAX HIH NPOLIEHTaX.

Kpupas ceiicMu4ecikoli onacHocTH (ceficMH4ecKoro pHcKa) — npeacTaBieH-
HOe Ha rpaduke MHOXXECTBO 3HAYEHMH YacTOT NpPEBBINEHHA CEHCMHYECKHX
BO3JENCTBUHN 3allaHHOH MHTEHCHUBHOCTH B 3aBHCHMOCTH OT NPHHATOrO Iapa-
MEeTpa MHTEHCUBHOCTH CeliCMM4ecKoro BO3eHCTBHA. B BEpOATHOCTHOM aHAIH-
3¢ KpUBbIE ceficCMUUeCKOl onacHOCTH pa3pabaThiBaloTCs 1A pazIMYHBIX YPOB-
HEH NOBEPUTEILHON BEPOATHOCTH.

Kpupasi celicMuueckoii NoBpekIaeMOCTH — INpeACTaBJIEHHble Ha rpaduke
3HAYEHHA YCIIOBHOH BEPOATHOCTH OTKa3a JJIEMEHTa B 3aBHCHMOCTH OT psna
3HaYEHM}# MaKCHMAaJIBHOTO YCKOpPEHHA CBOGOAHOM MoBepXHOCTH mioianky AC
(wrH opyroro mapameTpa MHTEHCUBHOCTH, €CJM KpHBBIEe celicMUHecKo# omacHo-
CTH MPEACTABIEHEI C €r0 TIOMOLLBIO).

KpusBrie celicMu4eckoii onacHOCTH Il KBaHTWIel — HaGop KpHMBBIX celi-
CMHYECKO! OMacHOCTH, KOTOphIe MCIONB3YIOTCS UIA BHINOJNHEHHA aHAlIM3a He-
OTIpEIEIEHHOCTH B OLIEHKAX 4acTOT U MHTEHCUBHOCTH COOBITHH, KOTOpBIE COOT-
BETCTBYIOT Pa3NMYHbIM YPOBHAM JOBECPUTEIILHON BEPOATHOCTH.

Kpuruueckoe aemndupoBaHHe (3aTyxaHMe) — 3HaueHHe KodhduumeHTta
IeMn(UpoBaHUA OCLIULIATOpa ¢ BA3KMM AeMIdepoM, NMpH KOTOpoM Koneba-
TENBHBIN XapakTep ero ABMKEHUS MEHSETCS Ha anepuoANYeCKHit.

MarHutyaa — Mepa CUibl 3eMJIETPACEHHA, CBA3aHHAA C SHeprueH, BHICBOOOX-
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narowedics B popMme ceicMHYECKUX BOSH. MarHuTyaa BRIpOXAETCA YHCIEHHOM
BEJIMYHMHON B CTaHAApTHOM 1uKane (PuxTepa, MOBEPXHOCTHBIX BOJTH, MOMEHTHOI
MarHuTyAs! U T.11.).

MaxcuMaibHoe (IHKOBOE) YCKOpPeHHe 3eMHON MOBePXHOCTH — MaKCHMalb-
HOE YCKOPEHHE aKCeNleporpaMMBl, KOTOpOe pealn3yeTcd Ha CBOOOAHOM moBepx-
HOCTH IpYHTa IpU 3€MJICTPACEHHH.

MerToa J0rnuecKoro gepeBa — BEPOATHOCTHBIN METO[ yueTa HeonpeeneHHo-
crelt Monenel npyu MOAEIHPOBaHKH. B 3TOM MeToie NpUMEHAETCS CTPYKTYpa U3
y3JI0B 4 BETBEH B BHJE JepeBa, NPEACTABIAIOIINX COOTBETCTBEHHO TOUKH NpPH-
HATHUA PEIUEHHH M aNBTEPHATHBHEIE MOJENH. BeTBH OT KaXAOro y3na MMEROT
onpeneneHHel! 3afanHelit Bec. CyMMa BecoB BeTBEH KaXIOro y3/ia paBHa €Iu-
nuue. ITouck no yoruveckoMy AepeBy BHINONHAETCA ITyTEM HCUepNbIBaOIEH
BEIOOPKH JWIH N0 BEPOATHOCTHOI IpoLeAype st OpeNeIeHHs CTATHCTUYECKUX
PANOB.

Ouar 3emJeTpsiceHdst — 06beM r'eoJIOTHUECKOl cpeabl, e MPOUCXOAAT pas-
PBIBBI MOPOA M BEICBOOOMIEHHE YNPYTHX HanpsxkeHnd. Pazmep obnactu ouyara
U BeJIMYMHA COpAcBIBA€MBIX YNPYTHX HanpsskeHUi o6YCIOBIHBAIOT DHEPTHIO
CeHCMHUYECKHX BOJIH M MAarHUTYAy 3eMJIETpACEHUs. Mepoii BEIMYHHEI oyara AB-
NieTca Takxke cCeiCMMYECKHH MOMEHT — NMPOU3BEACHHE MOOYJIA CABHIa FOPHBIX
HOpoJ Ha MioINadb paspeiBa M aMIUIHTYNy CMEILEeHHd. MecTo B ouare, B KOTO-
POM HauHHAETCA Pa3PhIB, HA3BIBAETCHA THNOLEHTPOM (OKYCOM) 3eMIIETPACEHN A,
a ero MpOoEKLHs Ha 3eMHYIO NOBEPXHOCTh — SMHUEHTPOM. [lo THIy cMemeHus
TIOPOA o4ar MoXeT OBITh OXapaKTepHU30BaH Kak CIBHT, cOpoc, HanBur umm Gonee
CIIOKHas UX KOMOHHALHS.

Pa36poc (HeonpeaeaeHHOCTb) KOMOHHHPOBAHHBIMH, B ~ HEONPENEAEHHOCTS,
cocTosIas U3 anearopHoro (ciny4yaliHoro) Br ¥ 3MUCTEMAYECKOro (MOENTBEHOTO)
Bu pasbpoca (HeonpenaenaeHHocTH). Mepa pa3bpoca B BHAe JorapudmMuyecku-
HOPMAJILHOTO CTAHAAPTHOTO OTK/IOHEHHSA ONpenenserca Kak g, = /B2 + Bz .
CeiicMuyeckasti ONacHOCTL (B BePOATHOCTHOM aHau3e celicMudyeckoit
ONAaCHOCTH) — TPEICTABIACTCA B BHAE OKMAAEMBIX (B TEYECHHME 3aJaHHOTO HH-
TepBala BPEMEHH) YaCTOT MpEBBIIEHUA CEHCMHUYECKHX BO3ZEHCTBUH pa3nuy-
Hoif HTeHCHBHOCTH Ha ruromanke AC. IHTEHCUBHOCTE BO3JIeHiCTBHA XapaKkTte-
pu3yeTcs MapaMeTpoM (MaKCHMalbHBIM YCKOPEHHEM IOBEPXHOCTH TIPYHTa,
CHEKTPAJIbHBIM YCKOPEHHEM NOBEPXHOCTH TPYHTA MPH 33AaHHON 9acTOTe U KO-
sbdunmente nemnduposanus u 1.11.). [Tepuon BpeMeHn o6BIYHO 3afaercs pae-
HBIM OZIHOMY TOJly, @ OLICHEHHas 4acTOTa Ha3bIBacTCA rOAOBOH 4acTOTOH BO3-
JeACTBHA.

CeiicMu4eckasi TIOBPEXKIAEMOCTh dJieMeHTa (COOpYxKeHHsl, ofopyaoBaHHus
HJIM MX COCTABHOM 4acTH) npH celicMuueckoM Bo3JelicTBuu 3axaHHON WH-
TeHCHBHOCTH — YCJIOBHas BEPOATHOCTH OTKa3a JIEMEHTa NpH JOCTHXCHHH Ha
cBOGOAHOM NMOBEPXHOCTH IPYHTA 3aJaHHOI'0 YPOBHA MHTCHCHBHOCTHU celicMuye-
CKOro BO3JeHCTBUA. YPOBEHB CeHCMUYECKOro BO3MEHCTBHA MOXET OBITE 3aiaH
CMEeKTPOM OTBeTa (peakLMM) 3TOro BO3AEHCTBHA Ha CBOOOAHONM NMOBEPXHOCTH
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wiomanku. CeiicMHuecKkasd IOBPEXZAaeMOCTb HE 3aBUCHT OT ceHcMHuecKkoi
OMAacHOCTH IUIOMIAJKH Pacro0KEHUA pacCMaTpUBaeMoro oObekTa, HO YYUTHI-
BaeT CREeKTpalbHblH cOCTaB BO3AEHCTBHA Ha Hero.
CeiicMuueckuti HcTOUHHMK — 06061LEHHBIN TEPMHUH, OTHOCALIMICA K AOMEHAM
(obnacTu reosorudeckod Cpenbl, XapaKTepU3yIOIMECs BHYTpeHHEH OmHOpOA-
HOCTBIO (M3UYECKHX CBOMCTB M pacCcesHHOW CEHCMHYHOCTHIO) M TEKTOHHYE-
CKHM CTPYKTypaM (pa3phiBHBIE M CKJIAQUaThie AUCIOKAILMH), KOTOPBIE MOTYT
BBI3BaTh KOJNeGaTeNbHbIEC BIKEHHS M TeKTOHMYeckue AedopMaliuy OBEpXHO-
CTH. B BEPOATHOCTHOM aHanM3e CEHCMHYECKOM OMacHOCTH I CeHCMHUYECKHX
HCTOYHHMKOB JOJDKHBI OBITH 3alaHbl XapaKTePUCTHKH YacTOT Bo3AeicTBHii B 3a-
BHUCHMOCTH OT MarHUTYA 3eMJIETPACEHHUH.
CeiicMmuuecknii 06xox 610Ka — BH3yalnbHas NMPoBepKa, BHINOJIHACMas B 30aHH-
AIX, COOpPY>KEHHAX M Ha iomanake AC, rae ¢pusznyecku pacnonoxeHsl JJIEMEHTHI
celfcMHYECKOro nepedH SIEMEHTOB C LEJTBI0 YCTRHOBUTD:

COOTBETCTBHE NMPOLIEAYPAM MOHTaXa M TPEOGOBAHMAM KOHCTPYKTOPCKOM
JIOKYMEHTALUH, JOCTaTOYHOCTh YCIOBHUH 3aKpETUIEHUs dJIEMEHTOB;

TOYHOE PacMoNOKEHHE dJIEeMeHTa Ha Iuloulanke (3naHHe, MOMeLleHHe,
BBICOTHAs OTMETKA, OPHEHTALUA B OCAX 3/1aHHUA);

BO3MOXHBIE CEHCMHYECKHE NMPOCTPAHCTBEHHBIC B3aUMOACHCTBHA.

CelicMuyeckuii nepeyeHn 3j1eMeHTOB — nepeyeHb 3ieMeHTOB AC M rpyHTO-
BBIX OCHOBaHHMH, 15 KOTOPLIX HEOOXOOHMO BLITIOJIHUTE aHANH3 celicMu4ecKol
MOBPEKAAEMOCTH.

CeiicMHYecKoe NPOCTPAHCTBEHHOE B3aHMOJEHCTBHE — MEXaHHYECKOE B3au-
MogelicTBie 06OpydOBaHHSA, SJIEMEHTOB PACNpERETUTENLHEIX CUCTEM, CTPOH-
TeJbHBIX KOHCTPYKUM C pacrojlo)KeHHBIM BOJIM3H 3JIEMEHTOM CelfiCMHYECKOro
CIMCKA, B PE3YJIBTATE YEro MOXKET NMPOU3ONTH OTKA3 TOro 31EMEHTa U HEBbI-
TIOHEHUE BO3JIOKEHHOH Ha Hero OYHKUMY.

CnekTp oTBeTa (peaKLMH) — COBOKYITHOCTH abCOMIOTHBIX 3HAUEHHH MaKCH-
MaJIBHBIX OTBETHBIX YCKOPEHHi JIMHEHHOr0 OCLMUIATOpA NpH 3aflaHHOM aKce-
neporpammoii Bo3neHCTBUM C y4eTOM COOCTBEHHOMN 4acTOTHI konebGaHuil U ma-
pameTpa feMnHPOBaHUA OCLIWILIATOPA.

CnexTp O0TBeTa PaBHOH 4YacTOTHI NPeBLIIIEHUS — CIIEKTP OTBETa, ONpEAea-
eMBl#t Takum 06pa3oM, YTOGEI 4AaCTOTa MPEBHILIEHHA (B TEYEHHE 3a1aHHOTO HH-
TepBajla BpEMEHH) CTeKTpaJibHOM BeJMYMHBI (YCKOPEHHs, CKOPOCTH, mepeme-
eHnsa) 6buta OnMHAKOBOM JUIA BCEX 3HaUeHHH 4acToThl konebGanuit (mepuona
koneGaHuit) sToro cnexrpa. Ilepron BpeMeHH OGBIYHO 3a[AETCA PABHBIM OLHO-
My roay.

CnekTpajbHoe YCKOpeHHe — 3HaucHHe YCKOPEHHMA CHEeKTpa OTBETa, COOTBET-
CTBYIOLIEE 3aJaHHO# YacToTe (epHony).

CnekTphb! 0TBETA PaBHBIX YacTOT NMpeBbINICHHA AJIA KBaHTHIel — HaGop
CMEKTPOB OTBETA PaBHBIX YaCTOT MPEBBILICHUA C Pa3IMYHBIMH YPOBHAMH LOBE-
pUTENBHON BEPOSTHOCTH, KOTOPHIC MCIIONB3YIOTCA HJIA BBINOJHEHHA aHAJM3a
HEONpPEAENeHHOCTH B OLICHKAX YaCTOT U HHTEHCHBHOCTH COOBITHA,
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VcexkopeHne HyJIeBOr0 MepHOAA — CNEKTPAILHOE YCKOPEHHE B aCHUMIITOTHYe-
cKkoll (TBEpAOTENLHON) OBIACTH CIIEKTpA, KOTOpas OOBIMHO JIEXHT B JHANA30HE
yactoT Gojiee 33 'y (MakCHMabLHOE YCKOPEHHE aKCENIEpOrpaMMEI CrieKTpa OT-
BETA).

YacToTa NpeBLILIEHUSA 33JaHHON HHTEHCHBHOCTH celicMHYecKOro BO3Zeii-
cTBug Ha wiomaake AC — OLEHEHHOE 3HAYEHHE BEPOSTHOCTH MpPEBLILIECHUA
3aaHHOTO 3HAYEHUA MapaMeTpa MHTEHCHBHOCTH CECMHMYECKOro BO3ACHCTBHA
Ha noBepxHocTH wiowanku AC Ha MHTEpBaJle BpEMEHH OAMH IO,
SnucreMmuuecknii pa3époc (HeompeaeeHHOCTH), By — pa3Gpoc, oTpaxaroww i
HEOINPEAECNEHHOCTh, CBA3aHHYIO C HEIOCTATOYHO U3YHEHHOCTBIO paccMaTpuBa-
€MOTO ABJIEHUS, YTO NpPENATCTBYET BO3MOXXKHOCTH TOUHEE STO ABIEHHE MOMEIH-
poBaTh. DMHCTEMHYECKAs HEONPEAETICHHOCT NIPHCYTCTBYET B JUanasoHe U3Me-
HEHUA 3Ha4YeHWH napameTpoB, BOZMOXHOCTH HCNOJb30BaTh Pa3Hble MOJEIH,
YPOBHE AeTaNM3alMK MPH MOJENMPOBAHHH, Pa3NHUYHBIX 3KCMEPTHRIX OLEHKaX U
B CTAaTHCTHYECKOH MOBEPHUTENBHON BEPOATHOCTH. DNMHCTEMHYECKas Heompese-
JIEHHOCTh MOXXET OBITh CHIDKEHA 3a CUET MOJTy4YeHHs AOTNOIHHTENBLHOrO 00BeMa
HH(OPMALMH, OTHAKO HaCTO 3TO ABJIAETCA HEeLeNecooOpasHbIM BCIEACTBHE Bpe-
MEHHBIX, DHHAHCOBBIX, TEXHHYECKHUX OrpaHHYEHHUH.
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TMMPHUJIOXKEHME Ne 3
K PyKOBOZCTBY NO 6€30NnacHOCTH
TIPY HCTIONB30BAaHUH aTOMHOMN SHEPrum
«OCHOBHBIE peKOMEHIaLUHU K pa3paboTke
BEPOATHOCTHOTO aHaK3a Ge30nacHOCTH ypoBHs 1

Juia 6510Kka aTOMHOM CTaHLMM IPH HCXOAHBIX
COOBITHAX, 00YCIOBIEHHBIX CEHCMHYECKHMH
BO3AECHCTBHAMMY, YTBEP)KACHHOMY MPUKA30M
DenepanbHO# CTyKOBI 110 SKONOTHYECKOMY,

TEXHOJIOTHYECKOMY H ATOMHOMY Haa30py

ot 1 ¢erpana 2017 r. Ne 33

Pexomenayemslii cocTaB oTyeTa no BAB ceficmuueckux Bo3aeiicrBuit

I. OGmume cBeaeHust

B rnaBe npuBogutcs MHGPOPMALMA O XapaKTEPHUCTHKAX MCTOYHUKOB pa-
JAUOAKTHBHOCTH, PAaCCMATPHMBACMBIX JKCIUTyaTAUUOHHBIX COCTOAHHAX, MOCTaB-
JICHHBIX LENAX, 0ObeMe HcCleNOBaHMA M 3afayax, BBINOJHAEMBIX B paMKax
BAPB ceficMuueckux Bo3aefiCTBUM, M3/1araloTcs OCHOBHBIE NMPEATONOXKEHHUA M
OrpaHHY€HUsA, IPUHATHIC B AHATIU3EC.

B nannoii rnaBe peKOMEHIYETCA NPUBOAMTH CCHUIKH Ha SKCIEPTHHIE 3a-
KIo4eHHs, NoATBepixaaomue kauectso BAbB AC ypoBHA 1 it BHYTpEHHHX
HUC, ucnons3yeMblii B KA4€CTBE OCHOBBI IIPH BhINOJIHEHNH BAB ceiicMuyeckux
BO3ZICHCTBHIA.

PexoMeHayemas MmociefoBaTeNbHOCT M B3aUMOCBA3L 33amad BAB ceii-
CMHYECKHX BO3AEHCTBHII MpHBeAcHa B NpWIokeHHH Ne 4 K HacToAweMy Pyko-
BOACTBY No Ge3onacHocTH. B oTyeTHOl nokymeHTauuu no BAB ceficMuueckux
BO37EHCTBMA peKOMEHAYeTCs NPUBOANTH AeTalbHYI0O HHbOPMALHIO O TUIOLIaz-
ke pasmemenns AC, kpaTkyio HHGOpPMALIMIO O peaKTOPHOM YCTaHOBKE, KOHTPO-
Jie U ynpaeieHuH 65iokoM AC, cucTeMax OCHOBHOrO M aBapHIHOTO 3J1EKTPO-
CHab)keHHs, CHCTEMaX OXJIaKACHHA OCHOBHOrO o0OpyHOBaHMA M O CHCTEMax,
YYacTBYIOLIHX B BHINOHEHUH QYHKUMIt Ge3omacHoCcTH. PekoMeHRyeTcs npuBo-
IUTH CCBUIKH Ha COOTBETCTBYIOIHE HCTOYHHKH, coliepaxkaliye 6onee AeTANbHYIO
HHpopMauuIo.

B otuetHol moxymenTtaumuu mo BAB ceficMuueckux BosneiicTBHil peko-
MEHZyeTcs MPUBOAUTh KPaTKHUE XapaKTEPUCTHKH METOIHK, PYKOBOACTB M KOM-
NLIOTEPHBIX NPOTPaMM, HCMONB3YEMBIX JUIA PEILICHHA BCEX 3alay, pacCCMOTPEH-
HBIX B pamkax BAD celicMuueckux Bo3aeHcTBHiA.

I1. Coop nudopmanus, cnenudpuieckoii aa Giaoxa AC
B ortueTHo#i mokymeHTauuu no BAB ceficMuueckux BosaelicTBuii pexo-
MeHOyeTCs NpeCTaBiIATh Bce cBefieHus o 6ioke AC, KOTOpBIe HCTIONB30BATHCH
npH BeinoNHeHUH BAB celicMuueckux Bo3aeHcTBUi. McxonHsie naHHbie peko-

29



MEeHJyeTcs MPEACTaBIATh B o6beme, HeoOXonuMOM I ofecrnedeHns AOCTO-
BEPHOCTH U NOJIHOTHI aHa/IH3a.

IIpn noaroToBke MCXOAHBIX AaHHBIX ;is BAB celicmudecknx mosneit-
CTBUH B OTYETHONM NOKYMEHTAUMH DEKOMEHAyeTcs INpEACTABIATE CChUIKHM Ha
HCTIONB30BaHHYI0 HHopMaumuio 06 AC ¥ BHINONHEHHbIE aHATH3bI, PE3YNIBTATH
KOTOPBIX UCIIOJIL3OBATHCH NpY BHINONHEHUH BAD celicMu4ecknx Bo3aeicTBUA.

II1. BeposiTHOCTHBIH aHaNH3 celicMuieckoli onmacHocTH I1omaaku AC

PexoMmeHAyeTCs NpPEACTABAATL aHAMM3 MO celicMuueckoll OMacHOCTH
mnomanky AC, BKodas:

KaTajory seMyIeTpsceHult pervoxa;

JaHHBIE MCCIIEJOBAHMH MO YTOUHEHHIO CEHCMOTEKTOHHYECKHMX YCIIOBHH
TEPPUTOPUH CTPOMTENECTBA, YCTAHABIHBAIOUIMX MECTOMOJIOKEHHE U TIIyOUHY
OYaroB BO3MOXHBIX 3EMJICTPACEHHI, HX MarHuTyAy, TOBTOPAEMOCTh H
MHHHMaNbHOE SMHLEHTPANIBHOE PACCTOAHHE;

Mozmenu 30H BO3, reomeTpuueckue XapaKTEpHCTHKH CeMCMHUECKHX
HUCTOYHHKOB;

COOTHOILEHHA 3aTyXaHHs, ONpelendronue MaKCHMalbHble MarHUTYHbL,
BapHAHTHl COOTHOLIEHHUH (MUCTEMAYECKAs HEOTIPENENEHHOCT);

3aKOHBI TIOBTOPAEMOCTH 3eMieTpsceHuil s 300 BO3;

JIOTHYECKHE AepeBbs IJ19 aHAIU3a CEHCMUYECKOH ONAaCHOCTH;

pe3ynbTaThl aHa/IK3a celicMUyeckolf onmacHoCcTH (KpHBble ceficMuueckot
OMACHOCTH U1 MaKCHMAJIbHBIX H CIIEKTPANIBHBIX YCKOPEHHH, CIIEKTPHI OTBETA);

cBedeHHA 00 ydyeTe JIOKATBHBIX FPYHTOBBIX YCIIOBMH B XapaKTepHCTHKaX
celCMUUECKON OMACHOCTH.

IV, IlpeasapuTeNbHBIH aHAIN3 HCXOAHBIX COGBITHI AN celicMHUUeCKHX
Bo3aeiicTBnil. PazpaGoTka nmepeuns cucTeM (3/1eMEHTOB) /ISt AHAJIH3A
PexoMeHayeTcs npencTaBiaTh NepedeHb eNeHUL o6opyroBaHHs, CTPOH-
TENBHBIX 3JIEMEHTOB, JJIEMEHTOB PACHPENEHHTENBHBIX CHCTEM C YKa3aHHEM:

TIOPAAKOBOTO HOMEpA 3JIEMEHTa;
HauMEHOBaHUA;
NPHHATIEKHOCTH K TEXHONOruuecko cUcTeMe;
3JaHuUS;
MOMELIECHUS;
BBICOTHOM OTMETKH;
KaTeropuu ceticMocroitkoct B coorsercTsuu ¢ HI1-031-01;
PacIOIOKEHHS OCH IIEMEHTA OTHOCUTEIIBHO OCelt 31aHuA.

V. BepoiITHOCTHBI aHAIH3 peaKkuUMH COOPYKeHHMH Ha ceficMuuecKHe
BO3eiicTBHA
B otuetHOM mokyMenTauuy BAB celicMudeckuX BO3OECHCTBHH peKOMeH-
IYETCS MPEICTABIATD:
pe3yJIbTaThl BEPOATHOCTHOIO aHAIN3a COOPY>KEHHH Ha BEPOATHOCTH BO3-
HUKHOBEHHUA CEHCMHUYECKUX BO3NECHCTBUN B BHIE CIIEKTPOB OTBETA;
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MOZENH T[PYHTOBBIX OCHOBaHMif, KOTOpble MCHOJIB30BAIMCH B DPacyeTe
B3aHMOZEHCTBHS (TPYHT-COODYKEHHEN;

pe3yNbTaTel pacyeTa aHaM3a PEaKiMH IUIONIAJKH; CPaBHEHHE CIIeK-
TPAJIBHBIX XapaKTEPUCTUK BO3AEHCTBUI, HCIIONB30BAHHBIX B MPOEKTHHIX 06oc-
HOBaHMAX U B Pe3yJNbTaTe pacyeTa peakiuy MIOLIanKH;

CBE/IEHMS O BHINOJIHEHHBIX PAacueTax 10 yYeTy BapHaLMii >KECTKOCTHBIX H
MHEPLHOHHBIX XapaKTEPHCTHK.

VL. CeiicMuuecknii 06xoa 6aoxa

PexomennyeTcs npeacTaBiaATh CIASAYIOLIME CBEJEHHA O CEUCMUYECKOM
obxoze 6yoka:

APOTOKOJBI 06XOAOB MOMELIEHHIA;

HTOTOBYIO TabNHLy ¢ OCHOBHBIMH pe3yJisTaTaMH o6xona (pexoMeHaalu-
SIMHM, CBEJCHMAMHU O IPOCTPAHCTBEHHBIX B3aUMOJEHCTBUAX, XapaKTEPUCTHKAX
TPaHUYHON celiCMOCTOMKOCTH);

BBIMOJTHEHHBIE OOGOCHOBAHMA TpaHUYHON CeHCMOCTONKOCTH 371EMEHTOB
HENPSAMBIMH MeToJaMH (MpH HaTHYMH).

VII. Ananus celicMu4ecKkoii moBpekaaeMOCTH 3JIeMEHTOB NpH ceficMu-
YeCKHX BO3AEHCTBUAX

B nauHol rnaBe peKOMEHAYETCA MPEACTABNATL CIEAYIOIINE CBEACHUA O
BBINOJIHEHHOM aHalu3€e CeHCMHUUECKOM MOBPEXAAEMOCTH 3JIEMEHTOB:

METO BHIIIOJIHEHUA aHAIN3a ceCMUYECKOH MOBPEKAAEMOCTH;

BUIIbI H KPUTEPHH OTKA30B;

KPUTEPUH HCKITIOUCHHS,

XapaKTEPUCTHKH CEHCMMUECKON MOBPEXKIAEMOCTH HE HCKIIOUEHHBIX
3NEMEHTOB Am, B, Pr, Be

VIIL. AHaju3 HaJe’KHOCTH MepcoHaNa

B ortueTHo# mokymeHTauun no BAB celicMuueckux BospmeiicTeuil peko-
MEHAYeTCA NPEACTARIATE PE3YJIBTATHl aHATH3a HaAE)XKHOCTH NepCOHaIa, BKIIIO-
Yas: KpaTKOEe OMHUCaHHe MCMonb3oBaHHOH Meroauku AHII, nepeyeHs paccMmar-
pHBaeMBIX OIIMOGOK MepCoHaNla M HX MAEHTH(NKATOPHI, pe3yNLTaThH aHAIM3a 110
oT0opy omMOOK MepcoHana, pe3yJbTaThl aHau3a no onpeneneHuto BOTI, pe-
3yNbTAThl aHAIK32 110 OLCHKE 3aBUcUMocTel OIl.

B oruerHo#t nokymenTauuu no BAB ceificMuueckux Bosne#icTBuil pexo-
MeHyeTcs MpeacTaBiaTh 6a30BbIi nepeyeHs AehCTBUM mepcoHana U MepedeHb
HelCTBUM, TOMyYEHHBIM B pe3yNbTaTe aHANM3a AOTIONHHTENBLHBIX CLCHAPHER,
CBA3aHHBIX ¢ CEHCMHYECKUMH BO3LEHCTBUAMH.

PexomeHayeTcs NpeACTaBIATh Pe3yNbTaThl OKOHYaTensHoro AHIT nns
BAB ceficMu4eckux BO3AEHCTBHI ¢ yueTOM BIHAHMA (aKTOpoB, O6YCIOBIIEH-
HBIX CeMICMHUYECKHM BO3IeiicTBIEM, Ha JEHCTBUA nepcoHana.
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PexoMeHayeTcs NpENCTAaBIATh PE3yNbTaThl OLEHKH BEPOATHOCTEH BbI-
MOJIHEHHs JeMCTBHI NMEpPCOHAIOM, KOTOpble HCMONB3yloTea B BAB celficMuue-
CKHX BO3JEHCTBHIA.

PexoMeHAyeTcA MpPeNCTaBIATh aHANM3 3aBHCHMBIX OLIMOOK MepcoHana
pe3ybTaThl UX OLEHKH.

IX. MoaeanpoBaHHe aBapHitHLIX NOC/Ie]0BaTeILHOCTEH

PexoMmeHayeTcs TpPEACTABIATH pe3ynasTaThl MoAenupoBaHusa All Biimo-
qas:

ceficMUYeCKHe AepEBbA COOLITHI;

KpaTKy10 XapakTepHcTHKy monenu BAB mia BHyTpennux UC;

H3MEHEHHbIE ¥ BHOBB pa3paboTaHHBble JepeBbs COOBITHI U IepeBbsS OTKa-
30B U1 y4eTa ceiCMHUECKUX BO3ACHCTBHI pa3IMYHOro YpOBHS;

YacToThl ceificMuyueckux MIC M 0Tka30B WA pasIMYHBIX AMANA30HOB BO3-
JACHCTBUIA;

pesynbraTsl MozenupoBanus All, nepeyeHb MHHUMANBHBIX CEYEHHUH, Be-
POATHOCTH TANKENIOro MOBPEXIACHHA aKTHBHOM 30HBI JUIA KQKAOTO H3 paccMart-
puBaemsix UIC.

X. AHAJTH3 HeoNPeAeIeHHOCTH, YyBCTBHTEIBLHOCTH H 3HAYHMOCTH

B oTdeTHO# nokymenTaumu no BAB celficMuueckux Bo3meHcTBHM peko-
MEHAYETCA MPUBOAMTEL PE3YNIBTAaThl aHAIW3a HEONpeNeNeHHOCTH, 3HAYHMOCTH,
YyBCTBUTEJIBHOCTH.

XIL. Ananus pesyanTaToB BAB ceficMuaeckux Bo3aeiicTBuii M oneHka
ypoBHs GesonacHocTH 6oka AC
B otuetHol nokymeHTauuu mno BAB ceficMuueckux BozmelicTuit
PEKOMEHIYETC MPHBOAMTH PEKOMEHOALUMH TO MOBBIUIEHHK)  YPOBHA
6esonacHocTH 6ioka AC, paspaGoTaHHsle 10 pe3y/bTatam BAB celicMUYecKuX
BO3AEHCTBUN, H BEPOATHOCTHBlE OLEHKH HX J(PGEKTHBHOCTH, BKIIOUAS
TEXHHYECKHe U OPraHH3aLHOHHEIE MEPEI.
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[MPUJIOXEHUE Ne 4
K PyKOBOACTBY 1o 6€30nacHOCTH
MpHU KCHONbL30BaHHH aTOMHOMN SHEpruu
«OCHOBHbIE peKOMEHIalMK K paspaboTke
BEPOATHOCTHOrO aHasKu3a 6€30MacHOCTH YpOBHA 1

1A 6710Ka aTOMHO#M CTRHLIMKM NPH UCXOAHBIX
cOOBITHAX, 00YCIOBIEHHBIX CEHCMUYECKUMHU
BO3AEHCTBUAMMY, YTBEPXKACHHOMY NIPHKa30M
DepepanbHOM CyXObBI IO 3KOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY M aTOMHOMY Haa30py

ot 1 ¢perpana 2017 r. Ne 33

PexoMeHAyeMas N0C/1eJ0BATEILHOCTD H B3aUMOCBSI3b 3aAa4 BADB
ceHcMuYecKuX Bo3aeiicTBmii

IMpensapuTenbHbLii aHanus3 BepoaTHocTHBIl aHanu3
celicMHueCcKHX BOo3neHcTBHH. ceficMuueckoil onacHo-
Pa3spaGoTka nepesus cueteM cru miowaaku AC

(31eMEHTOB) ANA AHANH3A 1

2
i P
A

BeposTHOCTHBIi aHa-
JIN3 peaKkLut 3paHuit
Ha ceficMHyeckue Bo3-
neftctBus

h 4

CeitcMuueckuii o6xon
61oka
4

v

Ananus ceficMuye-
CKOit 1TOBpEeKAaEMOCTH
3NIEMEHTOB NpH Ceit-
CMMYECKHX BO3AEi-
CTBUAX

5

L]
AHanu3 HaJleXHOCTH NEPCOHANA,
aHaNU3 CUCTEM, MOJENUPOBaHHE
aBapuitHBIX noCNeROBaTENLHOCTEH
6

[ 2
AHaNU3 HEONpPeIEIEHHOCTH, 3HaUH~
MOCTH M YyBCTBHTEIBHOCTH
7
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MMPHUJIOXKEHHE Ne 5
K PYKOBOACTBY IO Ge30macHOCTH
fIpH MCTIONIE30BAHHH aTOMHOM SHEPTriM
«OCHOBHBIE peKOMEeHAALMH K pazpaboTke
BEPOSATHOCTHOTO aHaIN3a 6e30MacHOCTH ypoBHS 1

11 6710Ka aTOMHOM CTaHLMH ITPH HCXOAHBIX
cOOBITHAX, 00YCOBJIEHHBIX CEHCMHUYECKUMHU
BO3JCHCTBHAMHY, YTBEPIKACHHOMY NPHKA30M
®enepanpHoi ciyx6b1 N0 3KOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY H aTOMHOMY HaJ30py

ot 1 deBpana 2017 r. Ne 33

PexoMenayembie NOAXOABI IO BEPOATHOCTHOMY AHAJIN3Y celicMUYeCKOi
OMAaCHOCTH

OCHOBHBIE 3Tamnbl BEPOSTHOCTHOTO aHAIH3a CEHCMHYECKOH OMacHOCTH
MPEACTaBNEHbl Ha puc. 6.1. YKazaHHBIE 3Tanbl JOMOJHAIOTCS AHATH3OM He-
OIpeNie/IeHHOCTH, KOTOPBI BBHIMONHAETCA METOAOM JIOTHYECKOro Aepesa, H306-
pakeHHBIM Ha pHC. 6.2.

Ilpu BeimonHeHnu BAB celicMuueckux Bo3aeiicTBHil Ha 3Tamne coopyxe-
HuA 610ka AC ans oleHkH ceficMHYecKol ONMacHOCTH IUIOIAAKH CTPOHTENb-
CTBA, IOMYCKAeTCA NPHMEHATH METOAWKY, OCHOBAHHYIO Ha HCIOJB30BAHHH
JaHHBIX KapT ceficMUYecKoro paiftoHupoBaHUA. OCHOBHEIE NOJIOXKEHHS METOAH-
KM IpMBEJEHB! B puiioxeHuu Ne 5 PB-006-98.

1. CxeMaTH3aMsl HCTOYHHKOB

Ha naHHOM 3Tamne BHINONHAETCS MOAENBHOE YIPOLIEHHE OYaroBBIX 30H 0
MIPOCTHIX TeOMeTpUUecKHX (opM (TOueuHble, JTUHEeHHble, NBYMEpPHBIE U Tpex-
MepHble GUTYpHI) B 3aBUCUMOCTH OT UMetouleiics uudopmauuu. Ipu onpene-
JICHHH BO3MOXHBIX 30H BO3 06bIMHO NpemmonaraeTcs, 4YTO 3EMJICTPACEHUS
TIPOMCXOAAT BHYTPH JIIOGOrO CErMEHTa 30HBI PABHOBEPOATHO (PaBHOMEPHOE
pacnpenenenue). OQHAKO Takoe NpPEANONOKEHHe Heo0A3aTebHO W NPH HATH-
Yuu MH(pOpMaIUK 0 HepaBHOMEPHOM pachpe/ieleHHH akTHBHOCTH BHYTPH 30HEI
MOeT OBITh BHIOpaHO APYroe pacrpenesieHue.

Pe3ynbTaToM HAaHHOTO 3Tamna ABIAETCA IUIOTHOCTh pacmpeneneHus f(r),
Jarowas GpyHKIUMIO pacrpeleieHHs PacCTOAHHUSA 10 NOTeHIMATBHOTO HCTOYHHKA
7, B BUIE

P(R<1)= :[fk(r) dr . (6.1)

Timin
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Jlunefinbie H TOMeYHbIE HCTOY-
HUKH
A ) Tog N= a-bM
%'\‘ el i \ ‘/
Hnoumax:’ d .
fa 1 oo
FRAY o
[ BN —
FAREAN
N R\ 3onbt
A » 3, doded
m- m*
CxeMaTI3aUMS NOTEHLMANLHBIX KC- Marauryaa
TOYHHUKOB CooTHolueHNS AJ1 NOBTOPACMOCTH IEMIICTPS-
cenmil
N\ M1 {MI>M2) 10 Hz
g 5 | SHz
= £
= -
B
£ E g
a.
£ g 2
BE &
i1 :
2B
X
= 8 y
Pacerosane CnexrpanbHoe yckopeHue
CHuXeHHe HHTEHCHBHOCTH ¢ paccTostinem (Co- ITOBTOPSEMOCTD ABKEHHIK II0BEPXHOCTH
OTHOUICHHR 3ATYXAHHS) IVIOLIAAKH (KpuBbIe ceficmuaeckolf omacHo-
CTH ISl CHEKTPASBHBIX YeKopernit)

Puc. 6.1. OcHOBHBIE 3TaIBI BEPOATHOCTHOTO aHaNM3a ceficMudeckoll omacHOCTH
IJIOIIAAKH

2. CooTHOIEHHS AJISl NIOBTOPSIEMOCTH 3eMJIeTPACeHMH

Ha BTOpOM 3Tane YCTaHaBIMBAIOTCA XAPAKTEPUCTHKH MOBTOPAEMOCTH
3eMNIETPACEHHI B UCTOYHHUKAX.

O6wyM MoaxonoM SABIAIOTCA cOooTHomeHHA I'yrenbepra-Puxtepa mus
TIOBTOPAEMOCTH 3EMJIETPACEHHIA:

Igh, =a-b-m, (6.2)

roe: Am — CpeaHAA 1no roay NOBTOPAEMOCTE MPECBBILLICHUA MarHUTy bl m;

35



a u b — mapaMerTpsl, noiyyaeMble perpeccueil 1o AaHHBIM CEHCMUYHOCTH HC-
TOYHHKA.

CylieCTBYIOT pa3iiuuHble CIIOCOOR! ONpeAeneHns MarHUTY B! (JI0KalbHas
Puxtepa M}, 06BEMHBIX BOMH mjp, MOBEPXHOCTHBIX BOJNH (Ms, My, Myy), Mo-
MeHTHat My). TIpH BHINONHEHMM BEPOATHOCTHOIO aHAIM3a celicMHUECKOH
OMacHOCTH Tpebyercs 06ecneYnTh COOTBETCTBHE MOKa3aTesNieii MarHUTyAa B CO-
OTHOILEHHUAX MOBTOPAEMOCTH H COOTHOILEHUAX 3aTyXaHHA.

B coorHomieHun (6.2) MarHMTyga He OrpaHM4eHa, YTO MPOTHBOPEUHUT
TIPAKTHKE, MO3TOMY COOTHOLIEHHe (6.2) KoppekTupyeTcs B popme:

(eXP[— B(n—m_)]-expf-B(m, —m )]
 (-expb-Bm, -m)) 63)

rae: v, =exp(a-p-m_);

V, — MOBTOPAEMOCTE BO3JEHCTBHH ¢ HIDKHEH rpaHHLieli MarHUTYAbI 11
a=1In(10)-aq;

B=In(10)-5;

m, — BEpXHsisA FPaHMIIA 3HAYCHUI MarHUTYy X,

m_ — HWXKHASA rpaHuLa 3HaYeHUI MarHuTy .

OnpeneneHyie HIXKHER U BepXHelt rpaHUL 3HAUEHH MarHUTYR MpeaCTaB-
nseT coboif OTAENBHOE HMCCIeNoBaHKe, BHIMONHEHHE KOTOPOro MOBBILIAET J0-
CTOBEPHOCTEL BEPOATHOCTHOI'O aHA/TH3a CefiCMHUECKOM OMacHOCTH M pe3yNbTaThl
KOTOPOTO MO3BOJIAIOT NOCTHTHYTh 60Nee PeaTUCTHUHBIX OLeHOK. OTCyTCTBHE
PEATMCTHYHEIX 3HAYEHHH YKA3aHHEIX BETMUHH SBNAETCA MPUYMHON ydera 3To
IMUCTEMHYECKOH HEOMPEAEICHHOCTH METOJIOM JIOTHYECKOT0 JepeBa.

Onpenenas (YHKUWIO pacmpefielleHHs MArHUTYABl 4epe3 IUIOTHOCTh
JSar (M) KaKc:

P(M<mm_<m<m,)= J‘fM(p)dp (6.4)
MOXXHO ITOJIYYMHTDb

A, =v,|1- ij(u)du . (6.5)
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3. CooTHOIEHHU 3aTyXaHUSA

TepMHUH «3aTyxaHHe» 3[€Ch O3HAUAET CHHXKEHUE celicMudeckoro ¢ dek-
Ta B 3aBUCHMOCTH OT paccTosiHuA o oyara. CeficMuyeckuii >ddekt B obmem
Cllydae MOXET ONMPENEATECA Ha CBOGOAHOM MOBEPXHOCTH IUIOINAAKH WIH Ha
cBOGOIHOM MOBEPXHOCTH KOPEHHOH MOpoAbl. 3aKOHBI 3aTyXaHWA MOryT B 00-
IIEM BUAC YUUTHIBATh Pa3iM4HbIE MapaMeTphl HCTOYHHKA (BHMIBI TMOABIKKH B
ouare, THII HCTOYHHKa), [IapaMeTph! IUIOLANKY (TapaMeTphl XapaKTepH3YIOLHe
TPYHTOBBIE YCJIOBHA IUIOLIANKH) U TPEACTABIAIOTCA OOBLIYHO B BHAE CPEOHEro
3HaueHUA Norapuma napamerpa ABMKeHHs (Hanpumep B ¢popMe COOTHOLIEHUS
(6.6)) U cTaHAApPTHOTO OTKIIOHEHMSA

Ina=C +C, -m+C, Sy Cs-In[r+C;-exp(C, -m)]+
G r+0(s,8,...5) + (P Py Pi)s
rae: Ci...Cs — KOHCTaHTBI perpeccHy (MOTYT ObITE paBHBIMH HYJIIO);

(6.6)

m —MAarHuTyaa;

7 —paccTOSHUE 10 HCTOYHMKA (MHLIEHTPAIBHOE, TMIOLIEHTPAILHOE);

S; ..., —MapaMeTphbl XapaKTEPU3YIOILHEe HCTOUHHK;

©() —dyHKUMS A4 yyeTa napaMeTpoB HCTOUHHKA (MOXET PaBHATHCA HYJIIO);
P,... D, —NIApaMEeTPhl XapaKTePHU3YyIOI{E IPYHTOBBIC YCAOBUA IUIOIIANKH;

y() —@yHKUMA OANA yyeTa NapaMeTPOB XapaKTEPHU3YIOLUMX FPYHTOBHIE YCIOBHA
IOWAaAKY (MOXKET PAaBHATHCS HYJIO).

OKOHYAaTEe/IbHBIM Pe3y/IbTaTOM 3TOro Iara 6yAeT yCIoBHasA BEPOATHOCTH
npeBbllieHuss HEKOTOPOl BENMYKMHBI NIapaMeTpa JABMXKEHHA A JUIs KOXIOTo pac-
CMaTpHBaEMOTO HCTOYHHKA!

PA>a|mr)=1-®(In a,0,,,). 6.7)
4. OnpeneJsieHHe H MpeACTaBJAeHHE Pe3yaAbTaTOB (KPHBBLIX ONACHOCTH)

PeaynpTaTsl npeabioyIiMx 3TanoB MO BCEM MCTOYHHKAM OOBEOMHAIOTCA
COOTHOILEHNEM, AAIOLIAM TOJOBYIO BEPOATHOCTH (4aCTOTY) NPEBBILIEHUSA Napa-
MeTpa IBHKEHHUS

W@ =3 ) [ | fug (M (VP> alm,r)cimr, 6.8)

n=l M_ P
TIe UBAEKC /| OTHOCHTCS K i-OMY HCTOYHHMKY.

VyeT HeomnpeneneHHOCTH, UCTOUHHKH KOTOPOH NEpeuHCIIeHBI B ITyHKTE
20 HacTosuero PykoBoAcTBa no 6€30MacHOCTH, BBIMOJHACTCS MyTEM NOCTPOE-
HUA JIOTHYECKOTO JAepeBa, (parMEHT KOTOPOro MNpeACTaBlieH Ha pMc. 6.2 npH-
noxenus Ne 5 k HacTosueMy PykoBoacTBy 1o 6e30nacHOCTH.
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Pacuer kpHBBIX ceficMUUECKOM OMACHOCTH BEHIMOJNHAETCA IA KaXKAOTO
IyTH JIOTHYECKOTO JiepeBa W TakuM 00pa3oM KaKIOMY KOHEUHOMY COCTOSHHIO
JAepeBa COOTBETCTBYET CBOS KpHBas ceiicMMueckod omacHocTH. Kpome aToro
U1 KaXAOro IMyTH JIOTHMYECKOTO AEpeBa CYIIECTBYET BEC, BBEIMMCNICHHBIN s
3TOro NMyTH, 2 CyMMa BECOB COCTABIAET EAUHHUILY. TakuM 00paszoM, W KKOOro
3HAUEHMA MApaMeTpa ABHXKEHUA a MONyUaeTcs » 3Ha4eHHH MOBTOPAEMOCTH, T'Ae
n — YUCAO KOHEYHBIX COCTOSHMHN. CpeIHEB3BEIEHHOE (C YHETOM COOTBETCTBY-
IOIETO Beca) 3HaUeHHe TIOBTOPAEMOCTH, BEIMHCIIEHHOE JUIA KaXIOoro pHKCHpO-
BaHHOTO 3HAYEHUS YCKOPEHHS, B UTore GOpMHUpyeT CpemHIO KPHBYIO CEHCMH-
yeckod onacHOCTH. ITo aHamoruu ¢ y4eToM BecOB ONpeAENsIOTCA MeAHaHHbIe
3HaYeHHA M KBAHTHITM KPUBLIX celicMudeckoli onacHOCTH.

JUia yno6cTBa BBIONHEHNA 0T6Opa pEKOMEHAYETCA MPEACTABAATH KPH-
BYIO ceficMuueckoro pucka H(a) B Buae:

H(a)=K,xa™", (6.9)

rae K; u Ky — KOHCTaHTHI, ONPEAENieMble, HAIPUMEP, METOAOM HaUMEHBLIUX
KBaJpaToB.

Ecnu npencraBuTh paBEHCTBO IS KPHBOM CEHICMHUUECKOTO PHCKa B BUAE
muHeiHON QyHKIMM NorapuMa, MOTyIHM:

lgH(a)=1gK,-K, lga. (6.10)

TpuMepsl npencTaBneHus KpHBHIX ceficMuyeckoll OMacHOCTH AJis Mak-
CHMATBHBIX W CMEKTPAJIBHBIX YCKOpPeHUH MpeAcTaBneHsl Ha puc. 6.3, 6.4, 6.5
H6.6.

[1pu 60MBIIOM KONMHYECTBE HCTOUHHKOB, YHACTBYHOIIMX B BEPOATHOCTHOM
aHanm3e ceficMH4ecKoif ONacHOCTH, MOXKET ObITh BBINOJIHEH aHANU3 MX 3HAYH-
MOCTH B BHJE Jearperamyy.

Ipumep 1.
To4eunsiti uerounnk (Moaenas Kopnayanna)

PaccMOTpHM MozelTs B BHIE TOYEYHOrO MCTOYHHKA, NIOKa3aHHYIO Ha pHC.
6.7. Tlpeanonaraercs, 4ro NOABICHHE 3EMIETPACCHHH OT 3TOTO HCTOYHHKA
npencraenget coboii IlyaccoHoBckuii cny4alHeiit nporecce.

n
P(N,=n)= Mexp(—v0 *1) — 4HCIO COGBITHI B PACCMATPHBAEMOM
n!

nHtepaane (0, ).

[pennonoxum Ans ynpomeHHa MOeH:

COOTHOLICHHA I OBTOPAEMOCTH (6.3) OrpaHHYMBAOTCA TOJBKO ClIeBa
(ToNBKO T MAJIBIX MarHUTYN) TaKUM 06pazoM m+ = ;

KOHCTaHTHI B 3aKOHe 3aTyxaHus (6.6) paBHsI C3, Cs, C7, Cs = 0; Takoke He
y4uuTHIBaeTCs pasbpoc 3akoHa 3atyxanus Co= 0. DyHkumu ¢(*) ¥ w(*) oTcyT-
CTBYIOT, TakuM oOpa3oM, 3aKOH 3aTyXaHHs HMeeT BUA:

Ln(a)=C, +C,-m+C;-In(r).
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TMoapirkka B ouare

OueHka MakcHMansHOM
MATHHTY BRI

3aKkoH 3aTyXaHus

B36poc, 0,2

Haubonsiuas, 0,2

cpennss, 0,6

cbpoc, 0,5

HayMeHbWasA, 0,2

Hanbonsmmas, 0,2

cpeausns, 0,6

HauMeHsas, 0,2 /

Haubonsnas, 0,2

cpenmss, 0,6

casmr, 0,3

/
\
/
{
/
\

HauMeHbmast, 0,2

T~

C&B 0,33
B&A 0,33
Mogzens A 0,33
C&B 0,33
B&A 0,33
Mogens A 0,33
C&B 0,33
B&A 0,33
Mouaens A 0,33
C&B 0,33
B&A 0,33
Mouaens A 0,33
C&B 0,33
B&A 0,33
Mouzens A 0,33
C&B 0,33
B&A 0,33
Mogens A 0,33
C&B 0,33
B&A 0,33
Mounens A 0,33
C&B 0,33
B&A 0,33
Mogzens A 0,33
C&B 0,33
B&A 0,33
Mogens A 0,33

Puc. 6.2. dparMeHT JTOrMYECKOro AepeBa aHaIM3a HEONPEAEIEHHOCTH
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1.00E-06

MosTOpAEemMoOCTb, 1/roa
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Fhxa

1.00E-08
0 0.1 0.2 03 04

YCNOpeHHE HyNeB80r0 NepHOAa, §

e CEAHAA
s+ 95%
wanen > 84%
- - 16%
revens 5%

¢+ »MeguaHa

Puc. 6.3. IIpumep kpuBbIX celicMuyeckoii OacCHOCTH I/ MAKCUMAJIBHBIX YCKOPEHUM
(MK ycKOpeHHii HyJIeBOT0 NepHoaa) U pasiIMUHBIX YPOBHEH JOBEPUTEILHON

BECPOATHOCTH

1.00E-02 ypy i
b s S G 38 i
5t
1.00E-03 & i3
5 1.00E-04 -
-
§ HR SN}
g LO0E-05 -idecbdonicotigdunbon
g AR AL
£ ¥ N,
: RS
O ™,
E  1.00E-06 + A\ >
LOOE-07 it
d ) Sy o~
1.00E-08 : N e :
0 05 1 15 2

CnextpanbHoe ycnopeHue, g

25

— HYACBOIA NEPHOA

w w20 Ty

-+ 10 Y

p—_— 1

aenne 0.5 MY

Puc. 6.4. [Ipumep cpeHUX KPUBHIX CeMCMUUECKOM OIACHOCTH IS CIIEKTPAIBHBIX

YCKOpeHHM
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e CEOHNIA
0.45 -
04 :
3 e 5% KBAHTUNDL
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Puc. 6.5. Ilpumep npeacTaBIeHHS CpelHUX CTICKTPOR OTBETA PaBHEIX YACTOT JUIs da-
cToTsl npepbimenus 10 1/rox 1 pasmuussIX kBaHTHIEH (5 % OT KPUTHYECKOTO

IeMITpUPOBAHUS)
18
16
1.4 ;
12 s
o ;
g 1 : - wme 1,00E-03
£ ¢ B S : : e 1 00E-04
Eo.z i = ~ = 1,00E-05
N ™ L N -+ «1,00E-06
0.6 4 ; S ok S Peasi wens 1,00E-07
¥ i
%
0.4 f-dhil e B o
47 " s A .
: e, LI v
0.2 i - &
Yl i R
0 '
0 5 10 15 20 25 30 35 45 50

Yacrora, '

Puc. 6.6. TIpuMep cpeAHHX CIEKTPOB OTBETA PABHBIX HaCTOT MPEBBILICHUS /U4 YaCTOT
ot 103 no 107 Vrox (5 % oT KPHTHUECKOTO NeMIIpHpOBaHY)
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O

ToueuHsii
Hcrounnk

¥ — pacCTosHHE A0 HCTOYHHKA

] =R
X — PaccTOAHHE JI0 SMHUIEHTPA
TInowanxa AC h — rnybuna doxyca

Puc. 6.7. ToueuHsit HCTOUHUK

CooTtHomenne (6.7) UIMeeT NETEPMHUHUCTHYECKYIO opmy:

P(A > aIm,r)= 1.

PaccMatpuBaemblif IpUMep OTHOCHTCA K ONPEAENICHHIO TOJBKO OIHOM
KpHBO# CeCMHYECKOl OMAaCHOCTH (JIOrHYECKOE JCPEBO Ui aHAM3a Heompee-
JICHHOCTH He pa3pabaTtsiBaeTcs). B 3TOM ciyuae:

A, =V,- exp[—B(m - m_)],
a hyHKIMA pacnipesenieHus 1A CoOBITHIA ¢ MATHATYROM n1:
F,(m)=1-exp[-B(m-m_)];
Sra(m)=B-exp(-B(m-m_));
Sa(r)=8(R-r),
rae & (*) — aenbta (pyukuus Jupaka).
BepoaTHOCTB, 4TO MarsuUTYAa M. CAMOTO HHTEHCHBHOTO 3a rog (1=1)
3eMJIETPACEHHS TIPEBBICHT M.

P(My >m)=1-P(M,,, <m)=l—g[P(M <m)]"-P(N,=n)=

=1- exp[—v0 -exp(—p(m—m_ ))]
Tockoneky pasbpoc 3akoHa 3aTyxaHus (Cy) He yUYHTBIBAaeTCA, TO:

= 1 Amm -Cs
M, =—:In|—Ix_.p
C exp(C,)
2 P( 1
i€ Amax — MAKCHMAJIBHOE YCKOpEHHE CBOGOAHOM MOBEPXHOCTH MPH 3eMITETPsA-
CEHMH B TOUEYHOM UCTOYHHKE C MATHUTYHOM Minax.

b
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Torna cnpasenuBo:

v(a)=P(M,, >m)=P(4,, >a)=

=1- exp{—vo -exp{—[s{-é : h{#(q) G J— m}ﬂ

Tocse MaTeMaTHYECKIX NIPe0OPa3OBaHHi MOXKHO MO/TYYHTb:

B b}
v(a)=1-exp —vo-d-r"'achzvo~d-r"-ac’,

rae:
-5,
Y_—Bczs
C, +m_-C
d=exp(|3- L ’)
G

Huxke npuBeieH YUCNEHHBIA TpUMep.

IMycTs nnomanxa HaxoaWTCA Ha paccToAHMM 30 KM OT FMMOLEHTpa TO-
YeYHOro MCTOYHMKA, PacrofioKeHHOro Ha ruybune 10 kM. U3 celicMonornue-
CKOM MH(OPMALMH CIIEMYET, YTO BO3AEHCTBHA MarHUTy ol Gonee 4 NpouCXoasT
onMH pa3 B 50 jeT, a BeNHUHMHA [ OLIEHHBAETCA 3HAYEHHUEM, PAaBHEIM 2.

3aKOoH 3aTyXauus Ui yckopenuit (B cM/c?) uMeeT crexyouue kodgdu-
LHEHTHI:

C1=7,6C>=0,8 Cs=-2,
Torza:

d=532E+11;

Y=35;

r=430%+10* =31,62 xm;
vo=1/50 = 0,02.

Torma, Hanpumep, And yckopeHusa cBoOomHo! nosepxHoctH 0,1g (98
cM/c?) IOTYYHM YacTOTY:

v(0,1g)=0,02-(5.32-10")-(31,62)” - (98) ™" =0,0035 (1/ron).

JUia pAaa 3HayeHuN yCKOpeHHIi moayduM KpHBYIO omacHoctH (puc. 6.8)
JaHHOM IUIOmAAKHY ¢ 1 TOYeYHBIM HCTOYHUKOM.
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H

1.00E+00

1.00E-01

1.00E-02

1O0E-03

Yacrora, 1/rog,

1.006-04

1.00E-05

Ycroperne, g

Puc. 6.8. Kpusas onacHOCTH 714 HPHMEPA C TOYEHHBIM HCTOUHUKOM

Mopenu, nomyckawollUe «py4qHBIEY DPacyeThl, IMO3BOJAIOT BBITONHUTH
TONBKO TNPUONU3UTENBHEIE OLEHKH, B HHX CIOXHO YYHMTHIBATE OrpaHHYeHHe
MarHuTyl chpaeBa (MakCHMaJBHBIX m+), pa3bpoc M COBpPEeMEHHBIE CIIOXHBIE
(GOPMBI 3aKOHOB 3aTyXaHHs, IOSTOMY A/ BBIYMCIEHHA KPUBBIX ONACHOCTH HC-
TOJB3YIOTCS YHCIIEHHEIE METOBL.

Hrke Ha npuMepe paccMaTpyBaIOTCA OCHOBHBIE NIPHHLMITEI UX IPUMEHE-
HUA,

Ipumep 2.
Mougnen ¢ JiMHeHbIM, IPSIMOYTOABHBIM H TOYEYHBIM HMCTOYHHKOM

Ha puc. 6.9 npuBeneHa paccMaTpuBaeMas MOZENE.
XapaKTepucTHKH 3aKOHOB NMOBTOPAEMOCTH (6.2) A1 NCTOYHHUKOB NpHBeE-
ZIeHbl B Tabauue 6.1.



(5,80}
UcTouHnk 3 @
(25,75)

(25,15) (25,125)
UcTouHmk 1 B

(0,0)
Nnowagaka

(-15,-30)

Puc. 6.9. Mogens ¢ TpeMs HCTOMHHKaMH

Tabmuua 6.1
XapakTepHCTHKH 3aKOHOB NOBTOPSIEMOCTH
HeTounux 3akoH noBTOpsIEMO- m- m+
CTH
Hcrounnk 1 lgh(m)=4-m 4 7,7
Hcrounuk 2 1Igh(m)=4.5-1.2-m 4 5
Hcrounuk 3 lgAM(m)=3-0.8-m 4 7,3

3akoH 3aTyxanus (6.6) 3agaH B popme, npenokeHHoM Kopuysmiom:
in(a) = 6,74 +0,859 - m ~1,.80 - In(r +25),

a — ycKopenue B cM/c?;
¥ — paccTOSHHE IO SMHULEHTPA, KM.

CraHpapTHOE OTKJIOHEHHE:!
Che =C, =0,57.

TTokaskeM, KakuM o6pa3oM MOTYT GbITh momyueHs! yHkuun f(r) (6.1) u

fu(m) (6.4) Ha npuMepe MOMydYeHUs OIHOTO CATAEMOrO CYMMBI BEIPRKEHHS

(6.8).

HonyquHe BCEX CJIara€MBIX CJICOYET BBINIOJIHATE ¢ UCIIOJIB30BAHHCM BBI-
YHUCITUTEIBHON TEXHUKH,
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PaccmoTpum nuHeRHsbI ueToyHuk Ne 1.

MakcHMAaJIBEHOE PacCTOAHME OT TOr0 UCTOYHHKA (TOUKA ¢ KOOPAUHATAMH
(-50;75)) mo MIOWAAKH Fmax = 90,14 KM, MMHHUMAJBHOE PACCTOSIHHE — Fmin =
23,72 kM. Paznenum nuHeitHbIi ucTouHuk Ha 1000 paBHBIX OTPE3KOB TOYKAMH.
Kpome 3Toro, pasfenuM pasHuly r,, — 7. Ha 100 paBHEIX OTPE3KOB, A7 KaX-
JOH TOUKM AENeHHS BO3BMEM COOTBETCTBYIOLUIMHA pamuyc W BHIUMCIMM KOJHMYE-
CTBO TOYEK HCTOYHHMKA, NONAJAIOIIHMX B KOJBLO MEXAy paauycamu
(’:‘”;H)";‘ € [rmin!rmx]'

OTHOILEHHE YHCa TOUeK, MONafaloluX B OTpe30K K 0OIeMy 4HCIy To-
yek (1000), onpenenser 4acTOTy NONanaHus pafHyca A JAHHOTO HHTEpBRaa.

ITomyuennas TakuM ofpa3oM mis uctouHmka Ne 1 rucrorpamma mpHBe-
JEHa Ha puc. 6.9.

0.25

P{R=r)}=fR(r)

90,14 % {

d & & & € ®” 8§ 8 7 8

™~ oY [l [ Fi13 o @€ L [ 611

~N 43 by kg el 1) 33 ™~ 0 o«
£, M

Puc. 6.9. Annpokcumanns GysKuus f, (r) I71s ucToyHuKa Ne 1

And npAMOYronbHOrO HMCTOYHHKA Ne 2 MMHMMANBHOE DAcCTOSHHE —
Fmin= 29,15 kM, MAKCUMAIIBHOE — Fimax = 145,78 kM.

PasHuny pacctoiHUM ¥, —Vy, pasmenum Ha 100 paBHbIX yacteid, 4
KaKJOM TOUKH JeNIeHUs BO3EMEM COOTBETCTRYIOWMiA paauyc. Pasaennm mpsamo-
YrOJBHBIA HKCTOYHMK Ha 2500 OAMHAKOBBIX IPAMOYTOJBHMKOB pasMepoM
(2x1,2) kM, BO3EMEM TOUKY Ha IECPECEUCHUH JMaroHaied Kax[oro M3 npsmo-
YrOJIbHUKOB, IIOCYUNTAEM KOJHMYECTBO TOUEK, NONAJAIOMIMX B KAXKAEIM U3 OTPe3-
KOB.

AHaIOru4HO, KaK U s JTUHEHHOTO HCTOYHMKA, BEIYHMCIIMM AIllIPOKCHMA-

o dyxumn fy (7) (puc. 6.10).
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Puc. 6.10. Anmpokcumanus GyHkumn [, (r)mm ucroyHuka Ne 2

145.77

JUtsl TOYEYHOro HCTOYHHKA AaNNpOKCUMHpYIoWas (yHKUusS OYEBHAHA
(cM. mpumep 1).
Uz dopmyn (6.3), (6.5):
_ B-exp(B(m—m.))
Ju (m) =1 .
—::xp(—B(m+ -m_))
JIis KaXKIOTO MCTOUHHKA B MAJIOM HHTEPBANE MarHUTYL (m1,m2):

P(m <m<m) =1 £, nkin = [ 572 Jim, - ).

Ecmu mia ucrounnka Ne 1 ero Bo3MOXHEIM AHaNa3oH MarHuTyx Ot m. = 4

o my = 7,7 pazgeneH Ha 10 oOTpe3koB, TO s TEPBOr0 M3 HHX
(B=b- ln(lO) =1-In(10) = 2,303 ):
2,303-exp(-2,303-(4,19-4))
1-exp(-2,303-(7,7-4))
[Noctpoennas ans 10 MHTEPBAIOB MarHUTYA rUcTOorpaMma i P(m = M)
TpuBeneHa Ha puc. 6.11.
TaxuMm obpazoM, nyis ucrouHuka Ne 1, ecnu paccTOSHME O TUIOMIANKHA M
Jliana3oH MarHUTYAbl COOTBETCTBYET MUHUMAIBHOMY 3HaYEHHIO, TO;

P(r=27,04)=0,208
P(m=4,19)=0,556.

P(4<m<4,37)w

(4,37-4)=0,556.

JIna >Toit KoMOHHAUMKU m U 7, COTJIACHO NMPHHATOMY 3aKOHY 3aTYXaHHS,
norapupm MaKCHMQIBHOTO  YCKOpeHMA  CBOGONHOH  NOBEPXHOCTH
In(a)=3,225 (a =0,025g).
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Puc. 6.11. I'ucrorpamma P(m = M) nna 10 nHTEpBanoB MarHUTy X

Ipennonaras, yro HeonpeAeneHHOCTs (Co) B 3aKOHE 3aTyXaHus (HATy-
panbHbI JorapudM yCKOpeHHS Ha cBOOOAHON MOBEPXHOCTH) UMEET HOpMalb-
HOE pacnpefieNieHHe co CpeTHUM 3HaueHueM 3,225 (Wid JaHHBIX 3Ha4YeHHUR m U
7), OTIpeIeNIM YacTOTy TosABIeHHMs yckopeHus 0,058 Ha cBOGOAHOMH MOBEPXHO-
CTH:

P(4>a|m,r)=P(A4>0,05g|m=4,19r =27,04)=1-D(z),
rae ®(-) — crangaptHas GYHKUMS HOPMATBHOTO pacHpeeneHus.

,_ In(0,05-981)-3,225

=117
0,57
1-®(1.17)=0,121
g =981 cm/c?.

OmnpenenuM nepBoe ciaraemoro dpopmyisl (6.8):

M(m.) = Li(4) = 1 (BTOpOii cTonGew, nepshiii pan Tabauim 6.1)
v,!(0,05g) =A(m_)- P(4>0,05g|m = 4,19r =27,04)- P(r = 27,04)- P(m=4,19) =
1.0,121.0,208-0,556 = 0,014 —— .
TOx

Jlna mosyyeHusa KPHBOH OMacHOCTH Aajiee CEAyeT BBIIONHMTE CJEAYIOLIUe
neiicteusa: aya ypoeHsa 0,05g mpoCyMMHpoBaTh BCE 3HaUYEHHS HacTOT VIS BCEX
KoMOHMHaluii 3HaueHult m U 7 ¥ 71 BCeX HCTOYHUKOB — TAaKUM o6pa3om OyzeT
MOJTy4eHO 3HaYeHHe YacTOTHI JUIA MpeBbiueHus yckopenua 0,05 g. Hanee cne-
IyeT BBIIOJHHMTH YKa3aHHBIC ACHCTBHA AN APYrHX 3HAYCHHH YCKOPEHHH U
ONpeJeNUTh 3HAYECHHUA YacTOT. YKasaHHbIC NEHCTBHA PEKOMEHOYETCS BBIIOJN-
HATb C TIOMOUIBIO BBIYHCIUTENBHOM TEXHUKH.
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MPUJIOXXEHME Ne 6
K PYKOBOZACTBY 10 6€30MmacHOCTH
TIPH MCNIONB30BaHHH aTOMHOM 3Heprun
«OCHOBHBIE peKOMEHIALMH K pa3paboTke
BEpOATHOCTHOTO aHa/IH3a 6e30nacHOCTH ypoBHS 1

It 6710Ka aTOMHO# CTaHLIMM NPH MCXOAHBIX
COOBITHAX, O0YCIIOBJIEHHBIX CEHCMUYECKHMH
BO3AEHCTBHAMUY, YTBEPKAEHHOMY NPHKA30M
DenepanbHOH CITykKOBI O SKONIOTHIECKOMY,

TEXHOJIOTHYECKOMY M aTOMHOMY Han30py

ot 1 ¢epans 2017 r. Ne 33

PeKOMeHIlyeMble NMOAXO0Ab! VIl MPOBEA¢HHS BEPOATHOCTHOrO AHAIN3A
ceficMuueckoit MOBPEXAAEMOCTH 3JIEMEHTOB

OCHOBHBIE XAPAKTEPHUCTHKH JIOTapHGMHYECKH HOPMAILHOTO
pacnpeneseHus. J{BoiiHoe norapudpMHIecKH HOPMAILHOE pacnpeaesieHHe

Jlorapudmuyecku-HopManbHOE pacnpefieNneHue ciayuyaliHOM BeNTHYUHBI
ONpeeNseTcs INIOTHOCTRIO:

—(in x-p,)z
2p?

1

f(x)=me

3aBHCALIEH OT ABYX MapaMeTpoB W 1 B,

, x>0,

rae: P - jorapudm MeauaHs! (WIH MEAHMAHHOTO 3HAYEHWS paccMaTPHBAeMOM
Cly4aifHO¥ BENMYMHEI);

B — craHnapTHOE OTKIOHEHHUE JlorapiupMa cirydaliHOM BETHIHHBEL.

MaremaTHyeckoe OXHUOaHHE m U CTAaHAAPTHOE OTKJIOHEHHE On JUIA JIoTa-
pPUGMHYECKH HOPMATBHOTO pacripeesIeHHs MOTYT OBITh OTpeaeNieHb! Kak:

Bl
&
m=e ,

Oy =, ’ez“*”z (epj —1) .

Torna wis menuanst A, = e” cnpasenmeo:

BZ
0

m=Am-e[
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Tpu mansix B (Hanpumep <0,4):

m=A4,;

cov:";"mleﬁ’— ~B,

rae COV — ko3bpuumeHT BapyaLuH.

DyHKUMA pacrnpesiesieHHs norapupMHUecky HOPMAIBHOTO pacrpenene-
HHA:
; f-mea? )
F(z)=P(X <z)=——= [ S— ds,0<z <40,

B'\[Z_;t‘o s

JlorapuMuuecky HOPMATEHOE pacrpeeeHue BETHYUHEl A MOXKeET GBITh
MpeacTaBieHO B BUAE:
.z
A= Am b , TAe Z — ciyualiHasd BeNM4YMHA, UMEKOILAs CTaHTAPTHOE

HOpMasbHOE pacripenencHue (CpeaHee 3HaYeHUe paBHO HYJIIO, AUCIIEPCHS paBHa
CIMHULE).

PaccmoTpuM cranmapTHY!0 MOZIENb «Harpyska-npodHocTs» (puc. 7.1).

O6acTs 0TKa3a

Jo(@), fr(@)

Hecymas

¢nocoGHOCT
Peakuus

» OR

(DyHKIIHﬂ' TCTOTHOCTH BEPOSATHOCTH

0@  Oaw) k@)

Puc. 7.1. Kom6unauus snauennii peakuun n celicvuueckol NOBPEXNAEMOCTH, NPH-
BOJAIIAS K OTKA3Y dNIEMEHTa
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Iing mo6oro 3anaHHOrO YPOBHS MHTEHCHBHOCTH celicMHUYecKoro Boszeit-
CTBHA dp peakuus B djieMeHTe OyaeT npeAcTaBiaTh cobol ciyualiHyio Benu4u-
Hy, 00YCIOBJIEHHYIO PSAAOM CIy4alfHBIX (aKTOPOB CHCTEMBI NEpeAadyu Bo3zei-
CTBHA OT KoneGaHHH MOBEPXHOCTH IPyHTa K dJIEMEHTY (HampuMep, pa3bpocom
CBO/ICTB I'PYHTOBOTO OCHOBAHMS, XKECTKOCTHBIX M MAaCCOBBIX XapaKTEPHCTHK
3]IEMEHTOR CTPOUTENBHBIX KOHCTPYKUMH, neMnduporanus). [Ipu aToM Hecyas
CMOCOOHOCTD 3NMEMEHTA, T.€. CMOCOOHOCTh BOCIPUHMMATH YCHINS peakiu,
TaKKe ABIAETCA CIy4aliHOM BeNHUMHOM, 06yCNOBNEHHON Pa3bpocoM MPOYHOCTH
MaTepuanoB M APYTMMH CITy4aifHbIMH [1apaMeTpaMH, OTHOCALIHMHCA K CBOM-
CTBaM KOHCTPYKUHH d/1eMeHTa. [IpeanosnoxumM, 4To Harpy3ka M Hecylias CHo-
COGHOCTb ABJIAIOTCA HE3aBHCHMBIMH Cy4alfHBIMM BETMYHHAMH, pacnpesecH-
HBIMM TIO HOpMalbHOMY 3akoHy. B ofmem ciyuae mpouenypa omnpeneneHus
KpHBOii celicMuyeckolt MOBPEKMAAEMOCTH SNIEMEHTA CBOAMTCA K ONPEAECSICHUIO
COBMECTHO} IIOTHOCTH BEPOSTHOCTH PEaKLMH, AeHCTBYIOLIeH Ha SJIEMEHT, U
ero Hecymeit cmocobHocTH. Ha puc. 7.1 mokasaH rpaduk MIOTHOCTH pacnpene-
TeHus clydaltHo! BeJTMYHHBI, KOTOpas YCJIOBHO HaswiBaeTcA «Peakuusay U rpa-
(MK TIOTHOCTH pacmpeneneHus Apyroft ciyuaiiHod Bemuuunbl — «Hecymas
crnocobHocTh». O6nacTh, 00pa3oBaHHasd MepecevueHHeM IUIOIanell oA >THMH
KPHBBIMH, NpenacTaBiseT coboif obmacTe oTka3oB. B wacTHOM ciydae, xoraa
pacueTHBIC BEIMYMHHBI MOXXKHO pasAEeNuTh Ha ABE IPYMIILI, A€ NEepBas BKIOYACT
XapaKTePHCTHKH, OTHOCAIMNECH k CBOHCTBAM caMO¥ KOHCTPYKLIMH, a BTOpas Xa-
paKTepu3yeT BHELIHHE BO3ACHCTBHMA, B NMPHIOXKEHHH K 3amadaM pacueTa Ha
NPOYHOCTH YC/IOBHE OTKAa3a MaTeMaTHYeCKU OyeT BRIPAXKAThCA HEPABEHCTBOM:

g= R- Q <0,

rae O — peakuus WM Harpy3ouHsii 3¢ dekr;

R — Hecymas crioco6HOCTB, BBIpOXKEHHAA B TEX XKe eAHHHLIAX, YTO H Harpy3ou-
HEll 3 ekt Q;

g— byHKUMA paboTOCIIOCOGHOCTH WIH pe3epB NPOYHOCTH.

Ecnu cnyyqatinple BeNMYHHEL R 1 O HE3aBHCHMBI, MATEMATHYECKOE OXUAAHUE U
CTaHIapTHOE OTKJIOHEHHE pe3epBa NPOYHOCTH COOTBETCTBEHHO PaBHBI:

= = ' 2 2
mg—mk—mg, O'g— 6R+GQ,
rae:

my ¥ G, — MaTeMaTH4YeCcKoe OXXHAAHHE M CTAHAApTHOE OTKJIOHEHHE pacrpese-
JICHUA Hecyllel cnocoGHOCTH;
m, u Cp — MaTeMaTHYECKOE OXKUJIaHHE U CTAHAAPTHOE OTKIIOHEHHE pacTipesie-

JIEHHs Harpy3o4Horo sddexra.
Jns HOpMAaNbLHOrO pacrpeseNneHus Cy4alHBIX BeTHYHH BEPOATHOCTH OT-
Ka3a onpezgendercs no popmyne:
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my—m m,—m

P=1-0 =t | = | Lt

\/0 2 +05 \/ci +0p,

roe (D() — (byHKLMA CTAHOAPTHOTO HOPMAJIBHOTO pacnpeieneHus.

Ecnu ¢yHkuuu R u Q pacnipenesneHs norapudMuueck HOpPMAJILHO M He-
3aBHCHMBI, IPUBEAECHHOE BhIllIe COOTHOLIEHHE MOXHO NMpPeACTaBUTh B BUAE:

B, =P(%<1)=P(N(Q)—ln(k)<o)=¢ Minig) — M)

2 2
cm(x) + O'In(Q)

Y

rae: N — 3amac no Hecyue# cnocoGHOCTH (CyyaiiHas BeIMYMHA);

Miary » Oin(r) — MATEMATHYECKOE O’KHMIAHHE M CTAHIAPTHOE OTKIIOHEHHE HaTy-
pasibHOTO JIorapuMa peaKimu;
My 0)»Oln(g) — MATEMATHYECKOE OXHIAHHE M CTAHAAPTHOE OTKIOHEHHE HaTy-

pasIbHOTO JIorapudMa XapaKTepHCTHKH HecyleH Coco6HOCTH.
Ecnu S 1 R — MEANaHHBIE 3HAYCHHA «HArpy3ku» O U «NPOYHOCTH» R,
CrpaBeIUBO:

My =In(R,,);
Mg =In(Q, );
Oig) =Bos
Cinry =Bgs

Be = .’Bi +[3:2 , TOTAa TpH 3eMJIETPACEHHH C YCKOPEHHEM Ha CBOOOIHOM
MOBEPXHOCTH a CyyaiHOH BeNHuHHO# OyAeT Harpy3ka Ha pacCMaTpHBacMbii

3neMeHT Q(a), a ee MeanaHa ~ On(a).
Torna ans paccMaTpHUBaEMOro d1IEMEHTa CTIpaBeJTHBO:

an”.a)
R .

fla)=) —5=

Yka3aHHOe COOTHOLICHHE B O0LIEeM BHIE ONpPEAC/IAET KPHBYIO NOBPEXAa-
€MOCTH JJIEMEHTa C ITapamMeTpaMH Ry U Bc.

[lepexoas OT Harpy3oKk u HecyuleH COCOGHOCTH Ha 3JIEMEHT (Ha OTMeT-
Ke) K Harpy3kaMm M Hecyule# cnmocoGHOCTH Ha CBOGOJHOMN MOBEPXHOCTH, BHIPa-
JKEHHBIM B YCKOPEHHMAX, MOJNYYHM TpPaJUIMOHHBIA BHA cpenHel xpuBol ceii-
CMHYECKOH MOBPEHKTAEMOCTH
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f(a)=0 @ ,

rae Am — MeIHaHHOE 3HAUCHHE Hecyllel CIOCOGHOCTH 3MIEMEHTa, BEIpaKEHHOEe
B (opMe BeJTHUHHBEI YCKOPEHHA CBOGOAHOM NMOBEPXHOCTH NpPH 3eMIETPACEHHH,
TIpH KOTOPOM HAaCTYMaeT OTKa3 JIEMEHTa.

B aHamu3e MOBPEXAAEMOCTH HCTOJB3yeTCA OBOWHOE Jorapu(pMUUECKH
HOPMaNbHOE pacnpesienieHue:

=4 .FvX . PY = 4 .8 &

A=4,-&% . =4 -, §,

rae: Bu, Pr— XapaKTEPHCTHKH aleaTOPHON U AMUCTEMUYECKON HeompeaeIeHHO-
CTH;

gy =eB"'X, €x =eBR'Y;

X, Y — cyuaiiHble BeTMUMHbI, UMEIOLHE CTAHAAPTHOE HOPMAJILHOE pacrpee-
JIEHHE.

Takas ¢opma npeAcTaBNeHHs MPEATIONAraeT, YTo H3IMEHEHHe NpeAebHO-
ro YCKOPEHHS BCJE[CTBHME SIMCTEMUYECKOH HEONpeNeNeHHOCTH MOXeT YNpo-
ILEHHO GbITh NPEACTABIEHO B BUAE CIy4alHOrO COBHIa MEJUAHHOrO 3HAYEHHS
9TOr0 YCKOPEHHs B 30Hy MEHBUIMX M GONBLIMX 3HAUCHWM, a aneaTopHas He-
onpefiesIeHHOCTh onpefenser GopMy «CHBHHYTOH» KpHBOH NOBpEXAacMOCTH
(puc. 7.2).

Mertoa noBpexaaeMocTH (MaclITabUpoBaHus)

CeifcMuyeckas TOBPEXAAEMOCTh JJIEMEHTa, BHIPDAXEHHAS 4Yepe3 MaKCH-
MaJIbHOE YCKOpeHHe Ha CBOGOJHOMN MOBEPXHOCTH PYHTA, MPH KOTOPOM HMEET
MECTO OTKa3 3NIeMeHTa, NMPEACTABNSETCS B BUAE ABOMHON norapudmuuecku

HOpMAaJTBHO-pacIpeieleHHOM CITyuaifHOi BeNUUNHE! A :

A=A & &, 7.1
rae: Am— MeAUaHROE 3HAYCHHE CITy4aliHOH BETMYHHEI a 5
£€,,€x — norapuMHUYECKH HOPMATBHO-PACIIPEACTICHHEIE CTyqaiHbIe BEHUHMHBI
C eNVHUYHOM MeauaHOM W NorapuPMHYECKUMH CTAHXAPTHBIMM OTKJIOHEHHAMHU
Bu, Br. OTH cnyyaiiHble BENMYHHBI OTNPEAENAIOT Pa3bpoc ciyyaliHOM BETMUHHBI
A BcneacTBHe BIUAHUS PA3THYHBIX (paKTOPOB:

€ ,— OmpenenseT anearopHslit pasbpoc;

£,, — onpeAeNAeT SNUcTeMHYeCcKHii pasbpoc.
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Kpugas ceiicMuueckoii NoBpexaaeMocTH s JIOBEpHUTENBHON BEPOATHO-
a ~
ln(A—]wucb ‘©)
CTH O ONpEAENAETCA BRIpOKEHHEM: fl@=0| "L |, (7.2)

Br

rae ©() u ®() — npsmas ¥ o6paTHas cTaHAApTHbIE (YHKUHMH HOPMATBHOIO
pacripesieneHus;

Q — ypoBEHb IOBEPHUTENTLHOM BEPOATHOCTH.

MeznunanHas kpuBas MOJTY4aeTcs W3 BhIpaXeHWs (7.2) MOACTAHOBKOM B
(7.2) 0=0,5, npunumas B yuer, uto ®1(0,5)=0 (unu npunsrs B,~0, T.e 6e3 yue-
Ta MapaMeTpa SMHUCTEMUYECKON HEOTPEAENIEHHOCTH [y).

Kpusaa nns 95 % noBepuTeNbHON BEPOATHOCTH MOMYYAETCA MOACTAHOB-
Ko#i B (7.2) 0=0,95.

Kpome 3Toro MoxHO paccMaTrpHBaTh MOBPEXIAEMOCTh B BHAE CpedHeH
KpHBOH:

A=4,-E,, (7.3)
rfie €, omnpenenseT CyMMapHbIi pasbpoc.

CpenHsa (KOMIO3MTHAA) KPUBAA ONPEAEAETCS COOTHOLICHHEM:

ln(ij
fla)= —-ﬁi s (7.4)

roe P = \/Bf, +PB% — KOMOHHUPOBAHHAA HEOMPEAETEHHOCTD.

Ha puc. 7.2 B xauecTBe mprMepa NPUBEACHE! KPUBBIE CEHCMHUYECKOM MO~
BPEXAeMOCTH Ui pasiIMYHBIX KBaHTHIEH. XapaKTepPHBIMM TOUKAMHM KPHMBBIX
ABMNAIOTCA: MeIHaHa Am, COOTBETCTBYIOLIAsA YCIOBHOH BepoaTHOCTH 0,5 Ha Me-
IMaHHOM ¥ cpeaHeil KPUBBIX, W TOYKA, COOTBETCTBYIOUIaA HA FOPM3OHTANIBHOM
OCH rpaHHuHoi ceiicMocToiikocTd snemenTa (HCLPF).

Vckopennio HCLPF cooTBeTcTBYET 3HaueHHe BepoATHOCTH 0,05 Ha Kpu-
Bolt 95 % noeepuTensHOi BeposTHOCTH MM 0,01 Ha cpenmel (KOMMO3UTHOH)
KpHBO#.
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3nech, N0 OTHOIIEHHIO K KPUBBLIM TIOBPEKAAEMOCTH, YCTOHYHMBBIH TEPMHH
«CpenHAs» OTHOCHTCA HE K XapaKTEpHCTHKE pacnpenelieHus, a K crocoby
000011eHNs KPUBBIX CelicMMYECKOH MOBPEXAAEMOCTH, MMEIOMX pa3/iuyHbIA
YPOBEHBb JOBEPHTENbHOH BEepOATHOCTH. CpelHIOI KPHBYIO MpaBUbHEE Ha3bl-
BaTh CPEIHEB3BELLICHHOM.

Jlns onpeneneHus XapaKTEPHUCTHK CEHCMHYECKOM MOBPEKAAEMOCTH Am, By,
Br BenuuHHA A 3anucriBaetca B Buze MPON3BEICHHUA:

A=F-4,, (1.5)

rae Ap — MakcUMalbHOe YycKOpeHue (HyJ€BOrO Mepuoja) Ha CBOGOAHOM
NOBEPXHOCTH IPYHTa 3eMJETPACEHUs MoBTOpAeMocThio 10* 1/rox mo cpenmei
KpuBO#i ceficMMueckoli OMacHOCTH (1A CpeJHEro CHeKTpa OTBera paBHOM
yacToThl npessuuenus 10* 1/ron);

JOITyCKAaeTCA, YTO MOJYYEHHOE B BEPOATHOCTHOM aHaimM3e ceificMuueckoi
OMaCHOCTH 3HaueHHE A, MOXET OTIMYATBCA OT yckopenus MP3, npunartoro B

TMPOEKTE;

F - cratucruueckuit kodpduumeHT samaca (CTyuaiiHad BeWHHa,
XapakTepusyolas ko3d¢uuueHT 3anaca 1Mo HecylleH CIOCOOHOCTH 3JIEMEHTa
IpM 3eMJIETPACEHHH, COOTBETCTRYIOMIEM MoBTOpsieMocTH 107 1o cpenmed kpuBoii
ceficCMUYECKOH ONacHOCTH);

F' — orHomleHMe mpemenbHOM Harpy3ku B dMEMeEHTE (T.€. HArpy3KH OT
NpeZieSTbHOTO [UIA JIEMEHTA 3eMJIETPACEHHA) K Harpy3Ke (peakLyH) B SJIeMEHTE OT
Bo3zelicTeuA A,; MacwTabupyromuit koadbuureHT (cnyyaifHas BeNHYMHA), Ha
KOTOpYIO HYXXHO YMHOXHTh PacueTHOe YCKOpEHHE IJIi TOro, 4ToObl MOJIyuHTh
yckopeHHe (CiyyaliHyl0 BENMYMHY) Ha CBOGOAHON MOBEPXHOCTH, NPH KOTOPOM
HMEET MECTO OTKa3.

IpHHATO HCNIONB30BATh METON pa3fe/ieHHs NIEPEMEHHBIX 111 OTACILHOTO
yueTa (akTOpOB, BIMAIOIMX Ha cTaTUCTHYecKult koddduumeHT 3anaca. [Ipen-
NOJIaraeTcs, YTo paHee AjIA IEMEHTa GBUIO BBIMOJHEHO MPOEKTHOE 06OCHOBA-
HHe ceicMOCTOMKOCTH UM TakuM 06pa3oM BHIIOJNIHEH cleayiouMii o6seM oboc-
HOBaHHUIA:

YCTaHOBJIEH YPOBEHb PAcueTHOro 3eMIIETpACeHHs, Hatphumep MP3;

€CIH paccMaTpHBacMbIi 3JIEMEHT — CTPOMTENbHAdA KOHCTPYKUMA — BbI-
NOJIHEH pacueT Harpy30K B CTPOMTENBHBIX KOHCTPYKUMAX (PeakuuH B CTPOM-
TENIBHBIX KOHCTPYKLMAX) U pacyeT NPOYHOCTH dIIEMEHTa;

€C/IM paccMaTpHBaeMblil aieMeHT — o6opynoBaHKe — onpeaeneHo Bo3aeii-
CTBHE Ha 3JIEMEHT OT CTPOMTENIbHOH KOHCTPYKUMH, Ha KOTOPOH OH 3aKperuicH
(cnieKTpsl OTBETA), BLINOJHEH PAcyeT Harpy3oK B 3/IEMEHTE OT PaCYECTHOTO BO3-
ZAelicTBHA U pacyeT NPOYHOCTH JJIEMEHTA.
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MeronoMm npeanonaraercs, 4TO Ha KaXOOM M3 3THX 3TanoB Ajd onpene-
NeHH#l Harpy3oK, peaklMH ¥ NMPOYHOCTH €CTh OTIUYMUE PEANHUCTHYECKOro MOA-
X0Zla OT KOHCEPBATHBHOIO, HEOGXOAMMOTO IIPH MPOEKTHOM 0GOCHOBaHHH,

Koadpduument F MOKHO NPeACTABHTE B CIIEAYIOLIEM BULE:

F=F-F,-F,, (7.6)
rae:

f; ~ OTHOLIEHME pa3pylIalollel Harpy3kH, onpefefeHHON ¢ MpUMEeHEeHHEM
pEeATHCTHYHBIX MOAXOMAOB K AOMYCKaeMO# Harpyske, perjlaMeHTHpOBaHHOM!
HOPMAaTHBHBIM MOAXOIO0M;

ﬁz — OTHOLIEHHE AOIyckaeMoH Harpy3kH K Harpyske pacueTHOTO 3eMJIETpS-
cenns (MP3, I13), peraMeHTHPOBAHHO! HOPMATHBHBIM MOAXOAOM;

173 — OTHOLIECHHE Harpy3ku pacyerHoro emiuerpsacenua (MP3, I13), onpene-

JIEHHO# HOPMATHBHBIM MOJAXOAOM K HArpy3Ke 3eMJIETPACEHHS MOBTOpse-
MOCTBIO

10* 1/rox no cpenHedt KpuBo# ceicMUUECKOH OMACHOCTH Ap, ONpPEENEH-
HOM PEaTMCTHYHEIM NOJIXOZIOM.

DKBUBaJIEHTHOE NpeacTapiexue F :
IU1A 3MaHKH ¥ coOpyXeHnit: F = FC ~1~:RS , (1.7)
s o6opynoBanus: F = F, - Fop + Frg, (7.8)

rne: F, = F, - F, — xosddpuument 3anaca no Hecymel cnocoGHocTH (cayuaiitas
BEJIMYHHA);

f'm. — KO3(hPMLMEHT peakLuK COOpYKEHHA (CyJaliHast BEIHYHHA);

Fry — K03 HLMEHT peakuun 06OpyIOBAHHS OTHOCHTENEHO COOPYIKEHHS, B KO-
TOPOM OHO YCTAaHOBJICHO (CiTy4aliHast BEIMYMHA) — OTHONIEHHE peakLuu o6opy-
JIOBaHHSA TNpH pacyEeTHOM 3EMJIETPSCCHHH, ONPENCICHHOA HOPMATHBHBIM MO~
XOJIOM K Harpyske oT A, , onpezeneHHoH peaTHCTHYHBIM OAXO0M.

COOTBETCTBEHHO:
U1 coopykenni  Fig = F,, (7.9
juis oGopynosanua F - Fg = . (7.10)

Koa¢pduumeHr 3anaca F,, npeAcTaBifeTca Kak MPOU3BENEHHE ABYX CITy-

vatinpix Bemuun Fg u F,, xoTopsie MO3BOMAIOT pasnensHO yuecTh 3amac mo
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OTHOLLUEHHIO K YCHIIHAM, Omnpe/elcHHbI THHEHHBIM Pacu€TOM, U 3amac, CBA3aH-
Hblii ¢ paGoTOl KOHCTPYKUMH JIEMEHTA 32 NpeAeIaMH YIIPYTrOCTU:

F,=F.F, (7.11)

Koadduuuent zanaca F‘s MpeACTaBIAeT CoBoH OTHOIIEHHE MPEEBHOr0
ycunus (WIM nepeMelieHus), Np1 AOCTHIKEHHH KOTOPOTO 3/IEMEHT TEpAeT BO3-
MOKHOCTB BBINOJNHATG CBOM (byHKLIMH, K COOTBETCTBYIOIUEMY YCHIMIO, BO3HHU-
KarolleMy NMpPH pacyEeTHOM 3EMJIETPACEHHH:

Fs_ S_PN

“ B B (7.12)

rae: S — NpenenbHas Harpy3ka, KOTOPYIO MOXKET BOCIIPHHATE PacCMaTpHBaeMBlii
3JIEMEHT B OTHOLLIEHHH PaCCMaTPUBAEMOTO BH/a OTKA3a;

Py — ycunue ot 3kcrutyarauronHo# Harpysku (HO);
Pr— cymMapHoe ycunue (ceiicMuueckoe Bosaeictaue + HO).

B o6uiem cimyyae 3TH HArpy3ku — Ciry4yalfHEIe BETMUHHEI, HMEIOILHME CBOU
cTaTCTHYecKHe XapaktepucTuky. Torma cpenHee 3HaueHHE U OTKIOHEHHE KO-

s¢duLmenTa Fs MoryT ObITh onpeaenens! MeTonoM «Monte-Kapio» uiu apy-
MM METOIOM (Harnpumep, IIepBoro MOMEHTa).

Koagduumenr F, 4 YUYUTHIBAET paccesHHe SHEPIHH 3a TIpeAeNaMH ynpyro-

cTi. MeToapt onpeneneHus 3Toro koagduimeHta npuseeHs! B nokymente EPRI
TR103959.

KoodduimeHT peakiuy KOHCTPYKIMH st — Cly4yaiHas BEJMYHHA, KOTO-
pasi yYMThIBAET, YTO PacyeTsl, BLIIOJHEHHbIE B PaMKaxX NMPOEKTa, OCHOBAHBI Ha
onpeReNeHHbIX (YacTO KOHCEPBATHBHBIX) JETEPMMHHCTHYECKHX fapameTpax
KOHCTPYKLMH U peakuuH B Hell. B 3aBucHMOCTH OT HEOGXOAMMOCTH yyeTa ax-
TOPOB, BIHAIOIMX Ha PEAKIHI0 KOKCTPYKLIMH, OH MOXeET OBbITH ONpeieNieH B BU-
Jie MpOU3BE/IeHHs, HANpUMeEpP, COOTBETCTBYIOWMX KO3 (HUIMEHTOB CitydalHBIX
enuunH (IAEA-TECDOC-1487 Annex 1):

Fog =] TFs» (7.13)
rae B Buze Kod(p@uuHeHTOB MOTYT OBITh YUTEHBI pa3inyHble (pakTophl, Halpu-
Mep:

OTJIMYHE K pa3bpoc B peakiMH BCNECACTBHE OTMYMA MPOEKTHOTO CIIEKTpa
(wanpumep, MP3) u cnekrpa, NMOIYYeHHOro B pesyjibTaTe aHaM3a ceficMude-
CKOM OIacHOCTH IUIOWIANKH (B Cllydae MacITaGUpOBaHMA pacueToB ceiicMo-
CTOMKOCTH, BBHIOJIHEHHBIX B MPOEKTHOM 0OGOCHOBaHMH B COOTBETCTBHU C ab3a-
LeM 3 myHkTa 36 HacTosllero PykoBozacTea o 6e30macHOCTH);
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HEKOTr€pEeHTHOCTH CelCMHYECKHIX BOJIH;

OTIIMYME PEATHCTHYHOTO AeMN(GUPOBAHHS OT AeMIN(MUPOBAHHA COTIIACHO
HOPMATHBHEIM JIOKYyMEHTaM;

HEONpeAeIEHHOCTh MOZIEel;
METO/IbI CJIOKEHHSA COOCTBEHHBIX (HOPM;

METOJ y4YeTa COBMECTHOr'O BO3ACHCTBHA MPOCTPAHCTBEHHBIX KOMITIOHEHT
BO3JeiiCTBUA;

3hdpexThl B3aUMONEHCTBHA (TPYHT-COOPYKEHHE», BKIIOYAsA H3MEHEHHE
HHTEHCHBHOCTH BO3IEHCTBHA C INTyGHHOM OTHOCHTEJIBHO 3eMHOM MOBEPXHOCTH
VTS 3arITy6IIeHHBIX COOpYKeHHH.

Kaxnplit u3 ko3¢hdUILHEHTOB, Kak ClyyaifHad BeTMYMHA, UMEoILas ABOM-
HOE JIorapu(pMUYECKH HOPMANBHOE PACIpeAeNieHHe, MOXET HMETh MEOHaHy H
CBOH 3NHCTEMUYECKUH U aneaTopHBIH pasbpoc Bu U Br cooTBeTcTBeHHO. Onpe-
JENUTh UX B 0GWIEM CITydae MOXHO JINGO NPOBOIS BaphHPOBaHHE NMApaMETPOB,
BJIMAIONIMX Ha KaXIbIH 13 HakTOPOB OTAENBHO C LENBIO BEIACHEHHA €ro Meaua-
HBI ¥ pa3bpocoB (METOX pa3feNleHua NepeMeHHBIX), MO0 UCTIONB3YA OTBIT YXKe
BBIMOJTHEHHBIX UCCTIEOBAHUIH.

Mcrnone3ys cBoiicTBa norapuMUUECKU-HOPMATLHOTO DACTIPEAEEHHS,
MeIMaHHOE 3HaYeHHe ko3 uumeHTa Fy, onpenensgercs kak:

Fos=[1Fs,, » (7.14)

rape m — HHAEKC, O3HA4YacT MECAHAHHBIC 3HAYCHHUA COOTBETCTBYIOLLUHX l(03¢(l)ﬂ-
LIUEHTOB.

Kospduumenr F,, mns oGopyHnoBaHMA MOXET MO-pPa3HOMY MpeNCTaB-
JISTHCA, B 3aBUCUMOCTH OT TOTO, KaKo¥ METOA MCTONB30BaJICA U1 0GOCHOBaHHS
CefCMOCTONKOCTH 3JIEMEHTA.

Jins xecTkoro o60pyaoBaHus (MMEIOIEr0 BHICOKHE COOCTBEHHBIE YacToO-
THI) JOCTATOYHO y4YETa HEONpedeSIEHHOCTH MOIENHPOBAHUA H y4YeTa COBMECT-
HOTO BO3ACHCTBHSA NMPOCTPAHCTBEHHBIX KOMIIOHEHT BO3ACHCTBYA.

Jiis obopynoBaHus, MMEIONIETO COOCTBEHHBIE 4YacTOTHI B AManasoHe
CTIEKTPOB PacCMaTPHBAEMBIX BO3AEHCTBHI, MOTYT Taioke OBITH YUTEHEI pa3iu-
YHS B PacyeTHOM H PEAHCTHYHOM CIHEKTPaJIBHBIX YCKOPEHHMAX, OTIMYMA B
neMIngupoBaHHH, MOrPEHIHOCTH METO/a aTTeCTalHy (MPH 3KCNIEPUMEHTATEHOM
06GOCHOBaHHH) H T.II

XapakTepHCTHKU celicMuueckoli OBpexnaeMocT Am, By U Br onpene-
JISIFOTCS M3 COOTHOLIEHHUH:

A,=F, -4, (7.15)
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BU = i BZ,

= : (7.16)
Be =,fi B2

=HA (7.17)

Fm=FCm'FRSm'FRE,,, (7.18)
HCLPF = A4, - ¢ *%Pvte) (7.19)

rae F,, Fig,, Frg, — MeauanHbie 3HaueHNA k03(GHLUMEHTOB 3allaca N0

Hecywiel cnocoGHOCTH, peakuuy coopyxeHui 1 060pyN0BaHNA COOTBETCTBEH-
HO.

YnpomeHHblii MeTo pacyeTa ceficMUYecKoil MOBpexIaeMOCTH
(ruGpuaHbiii MeTOO)

Merton ocHOBaH Ha 0600IUE€HUN pe3yJIbTATOB paHee BBINONHEHHbIX BAB
s CeMCMHMUECKUX BO3ACHCTBUH M MO3BOMAET YNPOCTHTH MPOLEAYPY OLEHKH
ceicMHYECKO# MOBPENAAEMOCTH JIEMEHTOB ITyTEM HCIMONIB30BaHUA XapaKTEPH-
ctuk HCLPF, xoTopble OLEHMBAOTCA AETEPMUHHUCTHYECKHUMH METOAAMM HIIH
HenpaMbeiMu Metoaamu (IAEA-TECDOC-1333, EPRI NP-6041-SL) nocne Bbi-
TOJIHEHHA ceficMuueckux 06xonoB 6roka.

OmnucaHue MeToAa MPHUBENCHO B TEXHHYECKOM HOKyMeHTe MAT'ATO
IAEA-TECDOC-1487.

I'u6GpuaHblii MeTon Npeanoaraer cleayoLui NopaaoK aeHCTBUMH:

ouenuts HCLPF nns paccMaTpHBacMoro 3jieMEHTa WIIH OLECHHUTh 3Haue-

HHEe MaKCHMRNBHOTO MapamMeTpa MHTEHCHBHOCTH Ha CBOOOZHON MOBEPXHOCTH
IPyHTa, TIPM KOTOPOM €ro YclloBHasA BeposTHOCTb paBHa 0,01 (wm 1%);

Ha3HAYMTh norapmbumecxu-nopmanbﬂoc OTKJIOHCHHC BC , HCIIONb3ys
CIICQYIOLHE PEKOMEHALIHH!

IUIS CTPOMTENBHBIX KOHCTPYKUMM ¥ OCHOBHOTO IACCHBHOI'O MeXa-
HHYECKOro 060pyROBaHHA Ha HU3KHX OTMETKAX WJIM Ha ypoBHE CBOOOIHOM mo-
BEPXHOCTH P — B uHTepBane 0,3 ... 0,5;

JUI1 aKTHBHBIX JIEMCHTOB PAacMOJIOKEHHBIX Ha BBICOKMX OTMETKaX
B 3aHuAX B¢ — B mHTEpBane 0,4 ... 0,6; B kauecTBe KOHCEPBATUBHON OLEHKH
ucnonesyerca e =0,4;

paccudTaTh MEAHAHHOE 3HAYCHHE HeCyluei CNOCOOHOCTH M3 craeayroumero
COOTHOIUCHHA

A, = HCLPF - ; (7.20)

60



TIONIYYHTh OLIEHKY KPHBOH NOBPEXKAAEMOCTH corlacHo dopmyie (7.20).

Jna onenku HCLPF snemeHTOB mpeiuiaraeTcsi HCIOJB30BaTh AETEPMH-
Huctuyeckut Meron (CDFM) [EPRI  NP-6041-SL, EPRI 1019200,
IAEA Safety Report 28] HnH BOCTIONB30BATECA HEMIPAMBIMUM METOAAMH 06OCHO-
BaHUA celiCMOCTOHKOCTH MO pe3ynbTaTaMm celficMuyeckoro obxoxa 6soxa AC
(IAEA-TECDOC-1333, EPRI NP-6041-SL).

Mpumep

PaccMatpuBaeTcs BEPTHKANBHBIA Hacoc, MoAaloluii BOAY A OXJia-
AIACHUA. AHANMU3 NIOTEHIUANBHBIX OTKA20B BKIOYACT B &0l pasiMUHBIC BUILL
OTKa30B, B TOM YHMCJIE OTKA3bl aHKEPHOM KOHCTPYKIIMH. OXHUM U3 NOTEHIHATE-
HBIX BHJIOB OTKa3a fBJIAETCA OTKa3 OMOPHON KOHCTPYKLMH 3JIEKTpOABUIraTess,
TNepealoILero KpyTAMM MOMEHT Ha BaJl Hacoca, MOC/IEACTBHEM KOTOPOro Mo-
KET ABNATHCA QYHKUMOHATBHBIH 0TKa3 HACOCHOTO arperara. B maHHOM mpHMe-
pe paccCMaTpHBAETCs MOJYYEHHE KPUBOH CEHCMHUECKOH MOBPEXAAEMOCTH s
JaHHOTO BHZAA OTKa3a. JJieKTpoAasBHrarens (puc. 7.3) 3aKkperuieH Ha OMOpHOM
KOHCTpPYKLIHH, TpecTaBAtouleli cobol NMIMHApP ¢ ABYMA BHIPE3aHHBIMH OKHa-
MH, B pe3ynsTaTe 00pa3yoluMH IBe apku ¢ yriamu 120°, koTopsle paboTaioT
Kak KOHCOJIEHBIE Gallky IPH NMPUI0)KEHHH MONEPEYHOM Harpy3KH.

Ko an warens
3nekTpoasraTens

7 /)
7/

1 8
AR g

Oncpuaa nowre -
L.

T

/

Banw

Puc. 7.3. CxeMa 3aKkpeIuieHns eKTPOABUraTeNS Hacoca

PacueTHas cxeMa NpHBeeHa Ha puc. 7.4
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® / DNEKTPOBUTATENL
—

OnopHbl#i KpOHIITEHH
JV‘/ OnopHasd muta

Puc. 7.4. PacueTHas cxema

KoathpuumenTs B JaHHOM NpUMepe 3aBHCAT OT CNEM(UKH BHINOIHEH-
HBIX PacuyeToOB M JUIA OPYTHX CIydacR MOTyT OBITh ApPyruMH (MMeETh Ipyroe
HanoJIHEHHUE),

Ko3dduuueHr 3anaca no Hecymeit cnoco6HocT Fc

OmnopHast KOHCTPYKLHA BBHIIOTHEHA U3 CTaJM, UMEIOLIeH NMpU pacyeTHOH
TeMIepaType MHHUMAJIBHBIH MPENENT TEKy4eCTH cz'z =250MIla . Bynem npen-

Hojiarath, YTO 3TO 3HA4YE€HHE TapaHTHPOBAHO C 95 % YpOBHEM IpeBLILIEHUA.
3naueHus kod¢pduLUeHTa BapHaluK L1 HOPMAIILHOTO pacnpeeneHus npeaena
TEKy4ECTH YIJIEPOAUCTON CTANN OPUEHTHPOBOYHO HAXOAATCSA BOJIM3HM 3HAYEHHS
0,1.

Hcnonb3ys cpoiicTa JiorapupMU4YeCKH HOPMAIBHOTO paclpenesieHu ,
HOJIY4HM, YTO SMHMCTEMHYECKas HEONPENEICHHOCTb, CBA3aHHAsA C HE3HaHHEM
¢axTiyeckux cBOMCTB Marepuana, — Bu = 0,1, a MeaUaHHOe 3HauYeHHe CBOMCTB
Marepuana ~ 300 MIla. 3gech Mbl MpMHHUMaeM JOMYyLUEHHE, YTO OTJIMYHE HOp-
MaJIBHOTrO 3aKOHA OT JIOTHOPMaJILHOrO B JAHHOM KOHKPETHOM Cllyuae M B 30HE
TIpaKTHYECKOro MPMMEHEHHA B JaHHOM 3a1aue He CYIIECTBERHO.

B pacuere cyMMapHble Hanps)KeHHA OT M3ruba M pacTAKeHus (CHKaTHA)
OT TOPHM3OHTAIBHBIX M BEPTHKANBHOM KOMMOHEHTHI CEHCMHYECKOro BO3AEH-
ctBus coctaBuinu 50 MIla. Pacuer GbUT BBIMONHEH CHELHANBHO IJIA ONpenesne-
HHA CeliCMUYECKO MMOBPEXIAEMOCTH, TIO3TOMY €r0 PE3YJIETATHI MOXKHO CUHTATh
HMEIOIIHMH MeIHaHHYIO OLEHKY HarpysKH.

Menuannoe 3HaueHHe koddpduimeHTa F; MOXKHO MOJNYYUTh, MCTIONB3YS
dopmyny (7.12) u npeHebperas SKCIUTyaTalHMOHHOM Harpyskoii (coGcTBeHHBbIH
BEC):

Fs = @ =6.

50

U3 pacueTHOro CTaTHuECKOro aHaIM3a ClefyeT, YTO MIIACTUUECKOE Teve-
HHUE B CEYECHUH OMOPHON KOHCTPYKUMH (miacTHueckuit wapHup) dpopMupyercs
MpH BO3pAcTaHWM Harpy3kd B 1,5 pasa Bellle, YeM Harpyska Hauaiaa oGpa3oBa-
HMA IU1acTHYeckuX Aedopmauuit. U3 aHanuza dKCILTyaTaLMOHHON JOKYMeEHTa-
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LUH CNEYeT, YTO TaKOe YBEIHYEHHE MOXKET NMPUBECTH K NEPEKOCY U NOBpe-
JKICHUIO MY(THI MexOy BajoM 3JIEKTPOABHUIaTeNs M BAJIOM HAaCOCHOTO MeXa-
HH3Ma, N03TOMY kod(duiupeHT Fy ObUT NMPUHAT paBHbIM 1,5, a ko3 duuueHT
3amaca 1o Hecylei crocobHOCTH Fu:

F,=F,-F;=15-6=9.

Cuuras 3Hauenue Fu = 1,5 MeQMaHHBIM, a 3HaueHHE PaBHOE EAMHHIIE,
HMEIOIHM 95 % ypoBEHb NPEBEILIEHHS TTOTYYHM:

B, =(1/1,65)-In(1,5)=0,245,

e 3HaueHue 1,65 COOTBETCTRYET BeNMMUMHE OOpaTHON QyHKIUY Mg CTAHAAPT-
HOro HOPMAJIBHOTO pactpe/IeNIeHUs NpH 3HaveHuu 0,95.

HrtoroBoe 3HadeHue dMUCTeMHYeckoro pasdpoca mis xo3pdurmenTa 3a-
Taca 1o Hecyuel cnocobHocTH F; cornacHo (7.16):

By = B2, +B2, =0, +0,245 =0,26.

Koadpunuenr peakuun obopynoBanunst Fre
TTapameTphl kodthdUIMEHTa peakUUU: METON pacueTa, AeMI(upoBaHue,
MOZENIMPOBaHHE, CYMMHpOBaHUE COOCTBEHHEIX (opM M KOMOMHALWA KOMIIO-
HEHT 3eMJIETPACEHHUA.
Meron pacuera
Hzmepennoe BO BpeMs mNpolenypsl oOClefoBaHHA 3HAUYEHHE COOCTBEH-
Hoit yactoTsl (6,81 I'i) paccMaTpuBaeMoii dbopMbl koneGaHMit HECKOIBKO OTIIH-
4aeTes OT MPUHATOrO paee B pacyere (4,23 I'm).

|

7N\ e PACLIMPEHHBIN 2%

/ / \\ KpuTH4ecKoro gemnduposaxun

—a-- 2% Kpurudeckoro

o r N Aemnguposanus

¢ / / / —\\ \ woionn 5% KOUTHUECKOTO

3 bupe

=3 3 L) Prpas

[4)

>

~ N\

AN

Yacrora, [y

Puc. 7.5. Cnexrps! 0TBETa Ha OTMETKE YCTaHOBKH JJIEMEHTA
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Jemngupoanue B pacuere 6buto npunATo cornacHo HI1-031-01 paBHbIM
2 % OT KpUTHYECKOro. MeauaHHBIM 3HAYCHHEM NEeMIIpHUPOBAaHUS CUUTAETCA
3Ha4YeHHe NPH COCTOAHUHM, GJIM3KOM K O0TKa3y, KOTOpOE OLIEHHBAETCs Kak 5 % oT
KPHTHYECKOTO.

B paHee BBHINONHEHHOM pacyeTe MCMOAB30BANCA PacIIMPeHHbIR 2 %
criekTp. OTIMYME CIEKTpaAbHOTO ycKopeHus (Ha yactote 4,23 I'll) pacueTHOro
pacuIMpeHHOro 2 % cnekTpa OT CIIEKTPaIbHOrO YCKOpeHHus Ha 4actote 6,81 'l
A 5 % cnekrpa (puc. 7.5) OLICHUBAETCA Kak:

PR
, /168

HeonpenenexnHocth B 06paboTKe crieKTpa OLEHUBAETCA Kak OTiIH4He 2 %
paciuipeHHoro cnekrpa ot 2 % Ha vactote 6,81 ', Cuuras, 4To pacmiMpeHue
obecnieunBaer 99 % BepoOATHOCTH HempeBbilieHHA (+2,33P), momyuyum (Ha ua-
ctote 6,81 ') no hopMynam CBOHCTB IOTHOPMAaJIbHOTO PacIpEEeHHUs:

1 (141g
L[k g,
P 2.33n[1,06gJ

Hemndupopanne

PacueTHas uacToTa 3nekTpoARuraress Obina paBHa 4,23 I'y, cooTer-
cTBylollee yckopenue — 0,81g. Cunraercs, uto 5 % nemndupoBanue ABnfeTCA
MeauaHHbIM. OHaKo NpH pacuere KoaddHLKeHTa yueTa AeMIPUPOBAHUS H €O
HeomnpeneneHHocT# (P, ) cleayer CHadana OTKOpPPEKTUPOBATh YaCcTOTy, KOTOpas
H3MEHWIach B CBA3U ¢ obGHOBNeHHeM pacuera. Jlemnduposanue Gbu10 ydTEHO
npH pacuere npeasiayuiero koddduuuenta, nosromy F, =1. Yacrorta 6,81 I'y
HaXOOMTCA B 30HE YCHJIEHHS CIEKTPOB OTBeTa. B 3Toii 30HEe OTHOMIEHHE CrieK-
TpOB (YCKOPEHHIi) C pazN4HBIMH KO3 duLlieHTaMH 3aTyXaHUAMMU (B OOAX OT
KPHTHUECKOro) Ha BHIGpaHHON 4acToTe MPUMEPHO OGPaTHO MPONOPLHOHAILHB
KB3JIpaTHOMY KOPHIO OTHOLIEHHA 3THX K03 (PHLMEHTOB 3aTyXaHHS.

Ipeanonaraerca, uto 2 % cnekTp o6pa3oBbIBAET rpaHHIly, COOTBETCTBY-
IOILYIO 3HAYECHWIO CTAHAAPTHOTO OTKIOHeHHA — 2Py , B TO Bpems Kak 5 %
crekTp ABnsAeTca MeauaHHbIM (By = 0) (Takoe mpeanosnoKeHHe NpeAIaracTca B
BUJIE JKCNEPTHOMH olieHKH). B 3TOM Ciyuae:

1, [(5%
=1 [ 22]=0,23.
bo, =50 2%)

Monenuposanue
PaccMaTpuBaeTCs BO3MOXHOE CHIDKEHHE COOCTBEHHOM YaCTOTHI BClel-
CTBUE H3MeHeHUA AeMnUPOBaHUA U Pa3BUTHA HENUHEHHBIX Aedopmaumii. Cy-
LECTBYIOT PasIHYHBIC METOABI, MO3BOJIAIOIIME BBINOJHHTD YUYET H3MEHEHHS
Harpy3KkH Ha 371EMEHT BCIEACTBHE yKaszaHHbIX 3¢ ¢pekToB. 3AeCh TakoH y4eT Bbl-
MOJIHEH Ha OCHOBAHHH SKCIIEPTHOTO NMOAXOAa.
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Kak oTtMeyanocs Belille, co6cTBeHHasA yacToTa 6,81 I'I| HaXoAUTCH B 30HE
pocTta criekTpa. [IpH CHHKeHHHM COGCTBEHHOM 4ACTOTHI HAarpys3ka Ha ONOpPHYIO
KOHCTPYKLHIO Taloke GyleT CHHXKAThC B COOTBETCTBHHM CO CIIEKTPOM OTBETa.
PaunoHansHO MpeanonoXuTh CHWKEHHE COOGCTBEHHON 4YacTOTHI MPHMEPHO Ha
10 % (MenuaHHOE 3Ha4eHHE) BCIIEACTBHE Pa3BUTHS HEMMHENHBIX AedopMaLuii B
NpeNoTKa3HOM COCTOSHUH. IIpu 3TOM (CM. pHc. 7.5, rpaduk ¢ 5 % ypoBHeM OT
KPHTHYECKOTO) BO3MOXKHBIH pasbpoc orpaHHyYeH «moikoit» 5% cnekrpa Ha va-
crotax oT 4,6 no 5,6 I'u. 3 3Tux ycnoBuit onpenenuM kKodpPULHEHT yueTa Kak
OTHOLLUEHUE AeHCTBYMOUIe}l Harpy3ku K CHHXKEHHOH (B pacyerax MCHOJB3YeTCs
cnekTp ¢ 5 % nemndupoBaHUEM B JONAX KPHTHYECKOrO):

_0,78g
= 065s "

[pennonaras, 4yTo HIXHee 3HaYEHHE YCKOPEHMA «IOJKH» CIeKTpa (Ha
yactoTax oT 4,6 fo 5,6 I'u paBHoe 0,6 g) obecneunBaer 99 % BEpPOATHOCTH Ipe-

BBILICHHA, a HcxomHoe 3HaveHHe 0,78g obecneunBaer 99 % BepOATHOCTH
HenpesbilieHH (1 % BepOATHOCTH NPEBBILEHHS ), IOy HM:

1 0,788
=———In| 2—= [=0,056.
s 2-2,33 (O,Gg]

L,13.

Mod

Cnoxenue coGCTBEHHBIX HOpM

PacueTs! BBINOIHANHCH METOAOM NMHAMHUYECKOTO aHAJTH3a C Pa3/IoKEHHU-
€M Ha COOCTBEHHBIE YaCTOTHI.

IlepBoit uyacToroli 6bUTH KoneGaHMA caMOM KOHCTPYKTHBHOM KOJIOHHBI
BEPTHKAIBHOTO Hacoca, BTOpOoi — Konie6aHus 3NIEKTPOABHMIaTeNs Ha ONOpHOM
koHcTpykuuu. Cnegytomue ¢popmsl (6onee 15 ') mpakTHYECKH He BIMAIOT Ha
PeaKkUHI0 KOHCTPYKLMH 3JIEKTpoaBHMratens. I[I03TOMY BIIMSHHME CJIOKEHHS
CoOCTBEHHBIX (POPM OTCYTCTBYET:

Fye=1

AneaTopHasi HeonpeneNeHHOCTh NPHHATa MUHUMAIBHOM Ha YPOBHE:

BR = 0,05.

KoM6uHanus KOMIIOHEHT 3eMIIETPACEHUS

Korna ucnons3yercs CyMMHpPOBaHHE KOMITOHEHT MO KBaJpaTHOMY KOPHIO
WM CJIOXKEHUE KOMIOHEHT no npaeuiy (100-40-40) (cm. Tabnuuy I1.4.1 HII-
031-01), npeanonaraercd, 4To NMOMyYaeTcd MEIHAHHOE 3HAYCHHE HATPy3KH:

Fgece=1.

Mo pexomennaunu EPRI TR-103959 npunumaem Br= 0,18.

HroroBsiii koaddHuueHT peakuny o6opyaoBaHus Fre:

Fog =Fo  Fp* Fopg * By * Fee =1,03:1,0-1,13-1-1=1,16.

XapakTepucTHKH pa3bpoca ko3dduiLuenTa peakuuu 060pyaoBaHus
paBHBI:
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By =/0,122 +0,23% +0,056” =0,265;
Br=0,05.
Kospdnunent peaxunn coopysxeHus
Cocrasnsromue koddbuunenta: gopma crektpa, aemnpupoBanue, Mo-
ZleNIMpoBaHKe, CyMMHpPOBaHHe 1Mo (opMaM U Y4eT NMPOCTPAaHCTBEHHOTO M acCHH-
XpOHHOTO XapakTepa NEHCTBMA BHELIHEro BO3NEHCTBHA Ha COOPYXkeHHe (HEeKO-
TEPEHTHOCTB).
®dopma cnexTpa
Ha paccmaTpuBaemMoii yactote 6,81 I'i OTHOIIEHHE 3HAYEHUSA YCKOPEHHMA
cnektpa otBeTa (S % OT KpuTH4YecKoro AeMnupoBaHus) Ha cBobonHo# mo-
BEPXHOCTH, HUCMOJIB30BAHHOTO IIPH paHee BBINOJHEHHBIX pacueTax OT ycKope-
HHA CHEKTpa, MOJYHEHHOTO NOCJE BBIMOMHEHNS BEPOATHOCTHOIO aHAIN3a celi-
CMHYECKOH OMacHOCTH H yueTa JNOKAIBHBIX XapaKTePUCTHK I'PYHTOBOTO OCHO-
BaHM4, paBHo 1,15.
Fy =115,
Mo noxymenty EPRI TR-103959 nns Hero:
Br=0,2;
B, =0,16.
Jemngupoanue
INpu Harpyskax ONMM3KHX K KPHTHYECKHM JUIA ONOPHI HAacoca, KOHCTPYK-
LIMM 3[aHHA HAXOJATCA B YNpyro CTamuu, No3ToMy AeMndHpoBaHue, paBHOE 4
% paccMaTpMBaeTCs KaK MeauaHHoe. Pa3bpoc BCIIeACTBHE HEONpPEAENIEHHOCTH
6bi1 oLleHeH Kak 0,15.
F,=10;
By =0,15.
MounenupoBatue
dopMupoBaHHEe MOJIEIH 31aHHA W NPOBEACHHE Ha ee OCHOBE PacueToB
NPOBOIMJIMCH B COOTBETCTBHHM ¢ PEKOMEHARalMaM pasnena VI Hactosmero Py-
KOBOACTBA 10 Ge30macHOCTH. Mogens 31aHuA NpUHAMANach UMeroleit Mexu-
aHHBIE XapaKTEPHUCTHKH. BapbupoBaHMe XapaKTepUCTHK IIO3BOJIIET OLEHUTD
pasbpoc no co6CTBEHHEIM YacTOTaM 3iaHuA g onpencnenus B, =0,1. ®opMsl
xonebaHuii 3MaHNUA HACOCHON HE H3MEHANMCH C M3MEHEHHEM BXOAHBIX Mapa-
METPOB MOJEIH:
F e =1,0;

By, =0,1.
Kombunauus co6cTBeHHBIX popM
Peakuuio 3qaHUA B OCHOBHOM ompezenser oaHa cobcTBeHHas dopma. Ta-
KUM 00pa3oM MONydYEHHBIE paHee 3HAYEHUS HMEIOT MeJHaHHYIO XapaKTepUCTH-

Ky. MHHUMaisHOE 3HaueHHe [JI1 ajleaTOpHOro pasbpoca npuHUMaeTcd IO
EPRI TR-103959:
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F,.=10;
B =0,05.

Vuer npocTpaHCTBEHHOTO M aCHHXPOHHOTO XapakTepa AeHCTBUS BHEIIHETO
BO3IEHCTBHA Ha COOpYKEHHE (HEKOTepPEeHTHOCT)

3naHue HacOCHO! HMeET B IUTaHe pasMepsl 27Mx55M.

Ins yactotsl 6,81 'y noHmwxarowuit ko3hGULIHEHT 11 KOPPEKTHPOBKH
crniekTpa oTBeTa coctasiger 1,14. TIocKONBKY B NPOEKTHOM pacyeTe OH HE Y4H-
ThIBaJICA, TO KO3duumenT Fomr Takoke coctapnser 1,14.

PekoMeHayeTcs BBIOMpaTh XapaKTEPHCTHKY SMHCTEMHYeckoro pasbpoca
Bu aroro koad¢urmenTa, 4ToGEI BEPOATHOCTD NpEBbILIEHHS 3HaueHus Fomi21
6b11a Kpaitne Maoii:

By = -;—ln(Fm) - %ln(l,14)= 0,065.

HToroesii k03¢ GULHEHT peakLK COOPY>KEHHS:
Fy=Fy-F,-Fy Fe Fpy =115-1,0-1,0-1,0-1,14=1,31;

B, =4/0,22+0,05% x0,2;

By =/0,16* +0,15% +0,12 +0,065 = 0,25.

XapakTepHUCTHKH MOBPEKAAEMOCTH 3/IEMEHTA
PacueTHoe Bo3zelHcTBHE HAa OTKPHITOH MOBEPXHOCTH COOTBETCTBYET MakK-
CHMAJILHOMY FOPH30HTAIBHOMY YCKOPEHHIO Ha cBo60HOI noBepxHocTH 0,08g.

A, =F, Fo-Fp- Ay =9-1,16-1,31-0,08 g =1,09 g;
By =+/0,26 +0,265 +0,25% =0,45;

B, =+/0% +0,05? +0,25 ~0,25;

Bc=+B +B% =0,51;

HCLPF = 4, -¢™"*®*) = 0,34
UM no npubamkeHHoi Gopmyne ana cpeaxeli (KOMNO3UTHOI) KpUBOH H
YCIIOBHOM BEPOATHOCTH OTka3za 0,01:

HCLPF ~ A, -¢™% =0,33.

Kpussle ceiicMuueckoii noBpexIaeMOCTH NPEACTABNIEHBI Ha pUC. 7.6.
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MPUJIOXXEHUE Ne 7
K PyKOBOACTBY N0 6e30MacHOCTH
TIpH UCTIOIB30BAHUH AaTOMHOHN SHEPruH
«OCHOBHBIE peKOMEHAALMH K pa3paboTke
BEPOSTHOCTHOTO aHaNU3a 6€30MacHOCTH YPOBHS 1

JU1s BIIoKa aTOMHOM CTaHLMM TIPH HCXOAHBIX
COOBITHAX, OOYCIOBNIEHHBIX CEHCMUYECKHMHU
BO3AEHCTBHUAMMY, YTBEP)KACHHOMY IIPHKa30M
DenepanbHoii CyKOBI 10 IKOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY H ATOMHOMY HaJ30py

ot 1 derpans 2017 r. Ne 33

PexoMeHayeMble OAX0bI K aHAJIH3Y CHCTEM, CYMMAPHOI BEpOATHOCTH
THXeJIBIX aBapHii oT celicMu4ecKHX Bo3aelicTBUH U OLEHKe
HeonpeaeJeHHOCTH

Huxe nepeuncnen coctaB paboT, KOTOpble PeKOMEHAOBAHBI K BBIMNOJIHE-
HHIO B NPOLIECCE aHAM3a CHCTEM H aHAIH3a CyMMApHOH BEPOATHOCTH TAXENBIX
aBapHil OT CEHCMHYECKHX BO3NEHCTBHI U OLIEHKH HEONPEJeIeHHOCTH.

1)  Paspaborka Ha ocHoBe Moaene#t AIl (nepeBneB cOOBITHIL) M MoZie-
ned cucteM (nepeBbeB 0TKa30B) U3 BAB yposus 1 ans BHyTpenHux UC nepesb-
€B COOBITHH 1 IePEBBEB OTKA30B C YYETOM OTKA30B 3JIEMEHTOB BCIIEACTBHE Cel-
CMHYECKHX BO3AEHCTBUH.

2)  Amnamus Bo3MoxHbIX ceficmuueckux UC u paspaGortka aepera ceii-
cMHuecKuX coObITHR. Cpeay 3THX COGBITHIT MOTYT GbITh BEIAEIIEHBL:

co6bITHA, pa3BuTHE KOTOPBIX NpUBOAUT K UC, KOTOpBIE paccMaTpHUBAIHCh
B BAB 111 BHyTpEHHHX MCXONHBIX COOBITHHA: Teun (0TKa3 oGopynoBaHus nep-
BOTO KOHTYpa H NPUMBIKAIOUUX cHcTeM), obecTounBanue (o6opynoBanus OPY,
BHeIHUX omop JISII), mpoune COOBITHA, KOTOphle MOIIH MOAETMPOBATHECA B
BAB nna BHyTtperHux MIC (noTepa TeXHHYeCKO} BOABI IPynnsl U ApPYrHe Hc-
XOZIHBIe COOBITHA);

JONONRUTENBHBIE COOBITHA, OOyCIIOBNEHHBIE crielduKkol Bo3deicTBHSA:
OTKa3sbl COOPYXKEHUH, OCHOBaHMI, MOXKaph! H 3aTOIUIEHHUS, JIETAINE NIPEAMETE,
XJIBICTOBBIE (dEKTE BCIEACTBHE pa3phIBOB TPYGONPOBOAOR; pa3MYaIOLIHECs
MO TOCNEACTBHUAM OTKa3bl 37aHHi U COOPYXEHHI MOTYT MOAENMPOBATHCA Ha
celicMHYECKHX JepeBbAX COOBITHI (HanpHMep, OTKa3 3JaHUA PEAKTOPHOTO OT-
JEJICHU —> pa3phIB KOPITyCca PeakTopa, OTKa3 A3, 0TKa3 34aHHUA TYpOHHBI).

ITpumep nepesa ceiicmuueckux VIC npuseneH Ha puc. 8.1.
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Puc. 8.1. Ilpumep aepesa ceiicmuyeckux UC

3) TI'pynnuporaHue cOOBITHIA IO UX IOCIEACTBUAM: HallpUMep, coObI-
THA, CBA3aHHBIE ¢ oTKazaMu OPY, rpynnupyoTcs Kak NpUBOAAMME 1O NOCIE-
CTBMAM K MCXOZHOMY COOBITHIO — IMTENBHOMY obectounpanuio 6ioka AC.
Jns onpezneneHus BepoATHOCTEN (YHKUMOHATIBHBIX COOBITHII (3aroJIOBKOB Jie-
peBa celicMuyeckunx MC) mMoryT ObITh pa3paboTaHbl NOMOJHUTENEHBIE JEPEBBL
OTKa30B, HallpUMep, ZepeBO CEeACMHUYECKHUX OTKA30B 3JIEMEHTOB PEeaKTOPHOMH
YCTaHOBKH, NMPUBOAALIUX K COOBITHIO ¢ MayIOH TEYbIO NpH BO3AECHCTBUH C HH-
TEHCHMBHOCTRIO 0,2g Ha cBOGOAHOI MOBEPXHOCTH HJIM [EpeBO OTKa30B CTPOH-
TENBLHBIX KOHCTPYKIMI 30aHUA peaKTOPHOro OTACICHHA.

4)  Pa3bueHue paccMaTpuBacMoii KpHBOM celicMMYeCKOil ONacHOCTH
Ha JUANa30Hbl 110 HHTEHCHBHOCTH, B KOTOPBIX PA3BUTHE aBapHii KadeCTBEHHO
OT/IMYAETCS B CBA3M, HAIPUMEP, ¢ MOABNECHHEM HOBBEIX COORITHIA, 4YacTOTHI KOTO-
phIX OBUIM 3a IpeleioM YPOBHA OTCEYEHHMS B NpEAbIAyLIeM MOAAMAINa3oHe, a
TaKKe B CBA3H C MEPEXONOM HEKOTOPBIX COOBITHMH B pazpan Oe3ycIOBHBIX
(Hanpumep, obecTouHBaHUE NP UHTEHCUBHBIX 3eMIIETpAceHUAX). Jng nomyde-
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HMA cpefiHel OLIEHKH BEPOSTHOCTH TAXKENBIX aBaphii pacCMaTpHBAETCA CpenHss
KpHuBas ceficMu4eckol OnacHOCTH.

5) Pacuer uactor UC BCnencTBue celicMHYECKMX Bo3deMcTBHM s
KaKI0ro AUana3’oHa M 4acTOT CeCMUYECKHX OTKa30B.

Yactotet UC ot ceiicMuueckuX BO3AEHCTBHMI OLIEHMBAKOTCA C YYETOM
KpHBOH celicMH4eCKo} oNacCHOCTH M KPHBOH MOBPEXAAEMOCTH JIEMEHTA.

Jns nuanaszoHa KpuBoil celicMuueckodt omacHoctd (A, ai)...(hi1, ai+1)
BBIGHPAETCA COOTBETCTBYIOILIMM MO YCKOPEHHAM OHANa30H KpUBOH celicmuue-
CKOif noBpexxnaeMocTH emeHTa (fi, ai)...(fix, aiv),
rae: i, Ay — 3HaUEHMA MOBTOPAEMOCTH l/ron Ha KpuBO# ceficMuueckoit onac-
HOCTH, COOTBETCTBYIOIIME IPaHHLaM { -AHala30Ha;
@i, ai+| — 3HAYEHHS YCKOPEHH CBOGOAHON MOBEPXHOCTH I'PYHTA, COOTBETCTBY-
FOLLHME TPAHULIAM / —ANAaIa30Ha;
fis fin — 3HAYEHHA YCJIOBHOM BEpOATHOCTH OTKA30B 3/eMeHTa (OBpeXaaeMo-
CTH).

YacToTa co6bITHA 414 1-To demenTa JE] onpeneniercs Kak:

IE;, =(ha—h) £
rie f, - NpHBENEHHAA YCIOBHAS BEPOATHOCT JUIsl AHANA30HA.

C uenbio OmpeseneHus NPUBENEHHON YCIOBHON BEPOATHOCTH AMANA30H
NOBTOPAEMOCTH pa3bHBaeTCAd Ha MHTEPBAIEI, a MpHUBEJEHHAd YacTOTa ONpee-
JISIETCS KaK CPEIHEB3BEIIEHHOE:

100

> fAR'
£ o m= h -h.
= %Ah’ s roe Ahml=L—100—’+l—),m=l...100.

m=|

6) B nepesba 0TKA30B, KOTOPHIE paspaboTaHsl ana BHyTpennux UC,
BHOCATCA M3MEHEHHA I/ yueTa MOCNEeACTBUA celicMMYecKnX 0TKa3oB. B pane
CTyuaeB IUIS PacCMaTPUBAEMBIX CHCTEM MEPecMaTPUBAIOTCA WX TPAHHLEI: B
rpaHHALBI CUCTEMBI BBOAATCA ONMOPHBIC KOHCTPYKLIMM M aHKCPOBKA oGopynosa-
HUA, TpyOONPOBOABI, AN SNIEKTPHYECKUX U YNPABJAIOMMX CHCTEM JOMNOJHH-
TENBHO BKJTIOYAIOTCA INKadbi, MaHeNH, K KOTOPbIM KPENATCS 3JIEMEHTHI, paHee
paccMoTpeHHsle B BAB mna BHyTpeHHux UC, a Taxxke 3JIEMEHTHI pacrpenesnu-
TENBHBIX CUCTEM.

7)  BrIMONMHAETCA y4Yer 3aBHCHMEIX OTKa30B Mo o0wel npuuuHe mpu
celicMU4eCKHX BO3AEMCTBUAX. 3aBHCUMOCTD CBA3aHA C TEM, YTO B OJHOTHITHOM
o6opynoBaHHH, PACHOJIOKEHHOM TaK, YTO BO3AEHCTBHE Ha HEro OKa3blBaeTCs
AHAJIOTMYHBIM 00pa3oM (OMHAKOBBIM WIH HE3HAYUTENBHO OTIHYAIOIMECS APYT
OT Apyra CREKTPhl OTBeTa: CHCTEMBI PAaCcIONIOKEHBI PAAOM, ONHA HITH COCEHHUC
BBICOTHbIe OTMETKH, OJMHAKOBOE PACMONIOKEHHE B OCAX 3MaHHS, ONHHAKOBLIE

71



YCNOBHSA 3aKpereHus Ha OTMETKe, Ha TpyGonposoje U T.n.), 6yAyT BO3ZHUKATh
aHAIOTHYHbIE XapaKTEPUCTUKU peaklUM Ha Bo3nelicTBue. MakcUMasbHBIE Xa-
PaKTepUCTHKU peakuuu 3Toro obopynoBaHus OyayT coBnaaaTh MO BpPEMEHH,
HAnpaB/eHHIO, H €C/IH UMEET MECTO OTKAa3 Kakoro-iubo 3/eMeHTa, TO MOXKHO
NPEATONOKUTE U 0TKa3 aHAIOTHYHOTO.

B npakTike paHee paspabotanueix BAB ana ceficMuyeckux cobbiTuii uc-
NONB30BAIUCH CJICAYIOUIME METOABI YYETa 3aBUCUMOCTH M0 PEAKLIMM Ha BO3IEH-
CTBHE!

aHAJIOTHYHBIE IEMEHTHl Ha OJHON OTMETKE, pearupyoouye B OHOM ua-
CTOTHOM AMana3oHe CIEKTPA OTBETa, CUMTAIOTCA abCONIOTHO 3aBHCHUMBIMM MO
peakUHY Ha BO3AEHCTBHE;

aHAJIOrHYHbIE 3JIEMEHTHI Ha OOHONM OTMETKE, pearvpylolliye B pasIMuHbIX
YaCTOTHBIX AHAMA30HaX CIEKTPa OTBeTa, HMEIT K0P (ULHEHT KOppe/SILMH 110
peakiuy Ha Bo3aelicTBUe, paBHbIM 0,5. OTiHuHe OT MpeABIAYILEro ciyvas Mo-
JKET 3aKI0YATHCA, HANPHMEDP, B Pa3HBIX YCIOBHAX 3aKPEIUIEHHA AHATOTHYHBIX
3JIEMEHTOB, YTO U3MEHSAET XKECTKOCTh M COOTBETCTBEHHO YAaCTOTHBIE [Malla30Hbl
peakuuu;

aHaJIOrMYHbIE DJIEMEHTBI HA PAa3JIMYHBIX OTMETKAX OAHOTO M TOTO XK€ 37a-
HUS, HO pearkpyoliye B ofHOM H TOM K& YaCTOTHOM JHaMa3oHe, UMEIOT Kod(-
(GUUMEHT KOPPETALUH [0 peaklii Ha Bo3aelicTBre paBHblii 0,75;

3JIEMEHTBI, YCTaHOBJICHHBIE BOJIN3HM 3A4aHMI, pacCMaTPHBAlOTCA Tak, Kak
OyaTo OHM pacHoNIOKeHBI Ha HIDKHEH OTMeTKe (3eMHOM MOBEPXHOCTH) NMPHUMBI-
Kaloulero 3AaHus;

aHajnorMyHele KoH(puUrypauum TpyGonpoBOAHOHM apMaTypsl (TIOCAECAOBa-
TeJbHBIC WIH MapaLlelibHble) U3 aHAIOMYHBIX JIEMEHTOR UMEIOT KOd(duiu-
€HT KOppe/ALMY 110 peakuy Ha BO3AcHCTRHE, PaBHBIA 1;

oCTasbHble KOHPHIypaUuH CUUTAIOTCA He3aBHCHMEIMH.

IMpu Mcnonb30BaHUH YKa3aHHOTO MOAXOMA Ha dTame pa3paboTKu celcMH-
YECKOro MmepeyHs dJIeMEHTOB U dTane o6xona 6noka AC pexoMeHIOyeTCd BBIAB-
JATh U UKCHPOBATH AHANIOTHYHBIE JIEMEHTH! 00OPYIOBaHHA, a TAKKE AHAJIO-
IMYHbIE YCIIOBUSA 3aKPEIUIEHUs, YCTAHOBKH, MOJABECA.

8) Pacuer cymMapHOIl BEPOATHOCTH T/XKENBIX aBapuii oT celicmuye-
CKHUX BO3JeiiCTBHMII BHIIONHACTCA [UIs KaXXIOro AuanasoHa Kpueol celicMuye-
CKO}1 onacHOCTH.

Janee noy4yeHHble pe3yIbTaThl CYMMHPYIOTCS JJIS BCEX HAMa30HOB.

9)  Jlnd BHINOJHEHHA aHANN3a HEOMPENEICHHOCTH YYMTHIBAIOTCSA CoYe-
TaHHUA NaHHBIX BEPOATHOCTHOTO @HANW3a celficMMYeckol OMacHOCTH M KPHBBIX
ceicMHUYECKOl MOBpEeXJaeMOCTH AN pa3IM4YHBIX YPOBHeH NoBepUTENbHOM Be-
posaTHOCTH. [lockonbKy BO3MOMXKHOE COYETaHHE KPHBBIX OMACHOCTH M MOBpe-
KIACMOCTH MOXKET OKa3aTbCcAd KpalHe BENMKO, AJIs BBIIIOJIHEHMA aHaIW3a He-
onpeneseHHOCTH C/eAyeT HCIOJB30BaTh CHelalibHOe NporpaMMmHoe obecre-
YeHHe, MO3BOJIAIOLLCE BHIONHATH YKa3aHHbIE pacyeThl.
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IMPHUJIOXEHHE Ne 8
K PyKOBOZCTBY 0 6€30MacHOCTH
TNIPH HCTIONB30BaHHUH aTOMHOM SHEPrHH
«OCHOBHBIE PEKOMEHIALIMH K pa3paboTke
BEPOATHOCTHOrO aHa/M3a 6€30MacHOCTH YPOBHA 1

nu1s 6110Ka aTOMHOH CTaHLMH IPH UCXOOHBIX
COOBITHAX, 00YCIIOBJIEHHBIX CEHCMUYECKHMH
BO3ZIEHCTBHAMMY, YTBEPKACHHOMY MPHKa30M
DenepansHo c1yKObI 10 SKOJIOTHYECKOMY,

TEXHOIOTMUECKOMY ¥ aTOMHOMY Haa30py

ot 1 derpang 2017 r. Ne 33

HpﬂMCpbl KpUTepHEB HCKIIOUYEHHS 3JIEMEHTOB

Huxe npuBeneHbl NMpHMepbl KPUTEpHEB IJIA HCKIIOYEHHS 3JIEMEHTOB,
HE3HAUMTENIPHO BJIMAIOLIMX Ha XapaKTEpHCTHKH celicMuueckol 6e30macHOCTH
6noka AC.

1) OnemeHT MoxeT ObITh MCKIIOYEH, €CINH €ro rpaHUYHaA
celicMOCTOMKOCTh, MOMYyYeHHas HENMpAMBIM METOOM, HO pe3yibTaTaM obxoaa
6710Ka MpeBkILAET BEMUYHHY, HA3HAYEHHYIO KaK MOPOTOBYIO WA HCKIIOYEHMUA.
IMoporosoe 3HauyeHHe 060CHOBBIBAETCA C Y4ETOM XapaKTEpPUCTHK CeHCMUYECKO
omacHoctH miomanky (Pasnen IV Hacroswmero PykoBoacTea no 6e30nacHoCTH)
H OTCYTCTBHS BJIMAHHA OTKAa3a HCKIIOYAEMOTO 3JIEMEHTa Ha CpefHee 3HAYCHHE
BEPOATHOCTH TAXKENOM aBapuu. IIpH oUeHKe rpaHUYHON CeHicMOCTOHKOCTH
HEeNpAMBIM  METOOOM  BBIMONHAETCA  COIOCTABJICHHE PacCMaTpHBAEMOro
3JIEMEHTA C KJIACCOM MOAOOHEIX €My 3JIEMEHTOB, IOBEAEHHE KOTODHIX NpPH
ceflcMHYeckMX BO3EHCTBUAX H3BECTHO M3 OMBITA.

2) DOneMeHT MOXeT OBITh MCKIIOUEH, €CIM OLEHEHHas pacueToM
XapaKTepHCTHKA €ro rpaHHYHOM CeMCMOCTOMKOCTH mNpeBHIIAET BEUUHHY,
HA3HAYCHHYIO KaK MOPOTOBYIO [IA UCKITtO4eHus (CM. MyHKT 1 mpunoxenus Ne 8
K HactosueMy PykoBoacTBy mo 6e3omacHocTH). IIpu MCHIONB30BaHUHM AAHHOTO
KpuTepus TpebyeTcs oleHKa rpaHuuHo ceHicMocroiikocTH. IIpu 3TOM MOXKET
OLITh BBHINONHEHA NpEABapUTE/IbHAA OLICHKA I'PaHU4HON CeHCMOCTOMKOCTH MO
pe3ylbTaTaM ~ paHee  BBIMOJIHEHHOTrO  pacuera Mo  OGOCHOBAaHHIO
CelCMOCTONKOCTH:

Herpr =18 ‘i”; “Oypy s
MP3+H3 HD

rae: Sy — Harpy3Ka npd HOPMAIbHBIX YCJIOBHAX SKCIUTyaTaLHy;

[S] — momyckaemas Harpy3ska npu MP3;

Smp3+H3 — Harpy3ska ot coyeranus H3+MP3;

aup3 — MAaKCHMaJIBHOE YCKOpeHHe cBOGOIHON nmoBepxHocTH npu MP3 B momsx

YCKOPEHHA CBOOOIHOrO MANCHHUA.

73



3) Yacrora OTkasa 2yieMeHTa OT celiCMHYECKMX BO3ZEHCTBHI Bcero
paccMaTpMBacMOro JuanasoHa Ooiee, ueM Ha [BAa NOPAAKA HUXKE CPERHEro
3HAYCHHA BEPOATHOCTH TAXeNod aBapuu (TpeOyeT OLEHKM KPHBOM
MOBPEXIAEMOCTH); MOXET MNOTpeGOBaTh TNEPEOLEHKH, €CJIM  BEPOATHOCTH
TsOKeno# aBapuu npu paspaborke BAB mns cecMHUECKHX BO3AEHCTBHI MeHee,
YeM Ha ABa MopAJKa OTIIMYAETCA OT IOJIHOM roJl0BOM YaCTOTHI OTKa3a JJIEMEHTa.

Jins onpeneneHus 4acToThl oTka3a HYy OT celiCMHUeCKUX BO3AeHCTBHH
PEKOMEHIYETCA HCMOJE30BaTh (GOPMYITy MOMHON BEPOATHOCTH:

tdH(a) Tdf (@)
HY, =—£d—:f(a)da=£—d(;"—-y(a)da,

rae: H(a) — cpenHss kpuBas ceficMiueckoil OnacHOCTH;

f(a) — cpennsas kpuBas celicMMUecKo MOBPEXAaEMOCTH;

a — MaKCMMalIbHOE TOPH3OHTAIBHOE YCKODEHHE CBOOOMHOIH MOBEPXHOCTH
TPyHTA.

Ilpu BBIMOJHEHHM YUCIEHHOrO MHTErPUPOBAHHMA TpeAeNbl HOAb U
OeCKOHEYHOCTh B TNpUBeleHHOM dQopMyne MoryT ObITB 3aMeHEHbl Ha
npu6IH3UTENBHBIE 3HAYSHHS Amin U Gmax COOTBETCTBEHHO. TOraa, €C/iM KpUBYIO
ceficMuUecKolf OMAacHOCTH MOXHO NpPEeACTABUTH B BHAE COOTHomeHu# (6.9),
(6.10) u3 npunoxkenns Ne 5 k HacTosmeMy PykoBoACTBY MO 6€30MaCHOCTH, TO
ana  onpegeneHus HYy MOXHO BOCHONBL30BAaThCA — anNpOKCHMHpYOLIEH
dopmynoit:

H 0" e‘;_(K” _90)2
A
Gy
4,

rae: (Ho, Ag) — HeKoTOpas ToYKa CO cpelHeil KpHBOH CEeHCMHYECKOH ONAaCHOCTH,
HarnpHMep, COOTBETCTRYIOMAs TioBTOpsemocTH Hyp = 10 1/rox;
Am — cM. npunoxerre Ne 6 Hacrosero PykoBoAcTBa o 6€3011aCHOCTH.
®opmynsl (6.9) u (6.10) uz mpunoxkeHus Ne 5 K HacToflLEMY
PykoBoncTtey mno 6esomacHoCTM He Bcerja OOGECTEUMBAIOT — XOPOLIYIO
annpoKCcHMaLHio KpHBOH celicMUuecKOoM OMacHOCTH. ITosTomy
NPEANOYTHTENLHBIM ~ BAPMAHTOM  SBJIACTCA  BHINONHEHHE  YMCJICHHOTO
HHTErpUpOBaHUA [is NoNy4eHus HYy.

HY =
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ITpumep

AnnpokcuManus cpeaHed KpuBod ceHCMHMUECKOH OMacHOCTH HMMeeT
nokasarenu K; = 2,32 10° u Ky = 4,18, yckopennto 4o = 0,12g cooTeTcTBYET
yacrota Ho=1.9 10° 1/ron.

Torna cpenneii kpuBo#i ceficMu4ecKkoli MOBPEXIAEMOCTH C NIapaMeTpaMU
Am=0,53g u B.= 0,4 cOOTBETCTBYET 3HaueHHe nonHo# yacrothl HY;=1,57 108
1/rox.

Ecmy, x npumepy, OXHIAeTCH, UTO BEPOATHOCTh TSKENbIX aBapuit OT
celficMuyecknx coObrTuit cocTaBUT 20 % OT CYMMapHOro JOIYyCTHMOTO
snauenus 10 1/ron ans scex UC, To monyueHHOE 3HAUCHHE HYr6onee 4eM Ha
ZIBa TOPSAAKA HIDKE U MOXKET OBITh HCKIIIOUEHO.
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PYKOBOJICTBO o 6e30MmacHOCTH pH UCIIOJIb30 BaHHHU aTOMHOM SHEPIruu

OcHOBHbIE PEKOMEHAALIHH K pa3paboTKe BEPOATHOCTHOIO AHA/IN3A
GesonacHocTd ypoBus 1 aas 6/10ka ATOMHO# CTAaHUMK NPH HCXOAHBIX
¢o6bITHAX, 06yC10BACHHBIX celicMiueckUMH BO3AelicTBHAMH

Pb5-123-17

OdumansHoe H3TaHHAE
OteercTBeHHBIH 3a Bhiyck CunnupiHa T.B.
Bepcrka Bemonnena B @BY «HTL] SIPB» B MOIHOM COOTBETCTBHH C
TIPUNOKEHHEM K npuKasy @elepanbHolt CyxGbl IO IKOJNOTHYECKOMY,
TEXHOJIOTHYECKOMY M aTOMHOMY Haj30py oT 1 eppans 2017 . Ne 33
Momnucano B nevars 20.02.2017

OBV «HayyHo-TeXHHYECKHit LIEHTp 1O ANCPHOM
H pamvaruoHHoi 6e3onacHocTiy (OBY «HTL AAPB») ssnsercs

0GUIHATEHBIM H3JaTeNEM H PaCIPOCTPaHHTENEM HOPMAaTHBHEIX akToB (DefepanbHOft CIyx-
6Bl 1O 3KONOrMYECKOMY, TEXHOJNIOTHYECKOMY M aroMHOoMY Haj3opy (I1pukas dezepansHoi

CIyXOBI 110 3KOJIOTHUECKOMY, TEXHONIOTHIECKOMY

M atoMHOMY Hamsopy oT 20.04.06 Ne 384) a Taioke opuIMansHLIM paclpoCTpaHHTENEM
JokymeHToB MAT'ATO Ha TeppuToprm Poccu.
Tupax 100 3k3.
Ornevararo 8 OBY «HTL] SAPb»
Mocksa, yn. Manas Kpacrocensckas, &. 2/8, kopiL. §

Cucrema Menemxmenta Kadectsa OBY

PETHCTL
«HTL] SIPB» cepTuduumpoBana Ha COOT-
» BETCTBHC TPEOOBAHMAM MEKIYHAPOAHOTO
cranpapra ISO 9001:2008 u mexrocy-
Py nmapcteensoro crangapra I'OCT ISO

Janssift npoay«T msrorosnen xomnamueh, | S001-2011

CHCTEMA MEHEDKMEHTA KauecrBa KOTOpol
cepradrmmposaia B TUV Rheinland
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