OEJEPAJIBHAS CAYXKEA
IO 5KOJOTHYECKOMY, TEXHOJOTHYECKOMY 1 ATOMHOMY HAJI3OPY

(POCTEXHAI30P)
IIPUKAS3
a7 @czfj:a et HOfE Ne 73

Mockga

O6 yTBepxAeHHR PyKOBONCTBA O 6€30NACHOCTH NPH HCMOAb30BAHHH
aToMHOH 3Heprun «OcHOBHbIC PEKOMEHANHH K Pa3paboTKe BePOSTHOCTHOrO
anaqan3a 6esonacHocTH ypoBHs 1 A/ 6710Ka aTOMHOM CTAHIHH MPH HCXOXHBIX

COOBITHAX, 06yCN0BIEHHBIX CEHCMAYECKHMH BO3ACHCTRHAMMY

B nensx peanHsanuu IONHOMOYHM, YCTAHOBIEHHBIX NOANYHKTOM 5.3.18
Honoxenus o ODenepansHoHl ciyx6e MO 3IKOIOTHYECKOMY, TEXHONIOrT4EeCKOMY
M aTOMHOMY HaJ30py, YTBEDKAEHHOTO IIOCTaHOBJNeHMeM IIpaBuUTENbCTRA
Poceutickot @enepanun ot 30 mrons 2004 r. Ne 401, npuKazeIBamo:

YTBEPOHTb  [pMJaraeMoe X  HacTOSilleMy [pUKasy  DYKOBOACTBO
mo 0e30NacHOCTH DNpH  HCIONB3OBAHMM  aTOMHOH aHeprud  «OcHOBHBIE
PEKOMEHAANMH K pa3paboTKe BEPOATHOCTHOTO aHamM3a Ge30MacKOCTH ypoeHs |
Ans OnOKa aTOMHOM CTaHUWH IPH HCXOOHBIX COBBITHAX, obycnoBIeHHEIX

celiCMUYECKUMH BO3AEHCTBHAMUY.

PyxoBoaurens A.B. Anéuny

®BY «HTL SPEr |

YyNe 9
fea | OF. 04/

sl B &5




YTBEPXIEHO
npukasoM QegepalbHol cnyX65I
110 3KOJIOTHYECKOMY, TEXHOTIOTHYECKOMY
M aTOMHOMY Ha[30py

OT <O/ @Cf@a'm’ 20/Zr. No 3%

PyxoroacTBo no GezonacHocTH
npH HCNOAb30BAHHH aTOMHOM YHeprun
«OcHOBHLIE peKOMeHIAUHH K Pa3paloTice BEPOATHOCTHONO aHAIN3a 6e30NacHOCTH
ypoBHsa 1 s 6/10ka aTOMHOH CTAHIINE NPH HCXOAHBIX COOLITHAX, 00YCAOBACHABIX

celcMUYeCKHMH BO3HEﬁCTBHHM )
(PB-123-17)

1. O6mume NoJ0KeHHs

1. PyxkoBoacTBO 10 6€30naCHOCTH MpH HCIONL30BAHHH AaTOMHOW 3HEepruu
«OCHOBHBIE pEKOMEHIALMH K pa3paboTke BepOATHOCTHOTO aHAIM3a Oe300acHOCTH
ypoBHA | mng 610xa aTOMHOH CTAHLIHM IIPH HCXOMHBIX COOHEITHAX, O0YCNOBIEHHEBIX
ceficMu4eckumu BosmeiicTeuaMu» (Pb-123-17) (nanee — PyxkoBonctso o Ge3onacHocTH)
paspaboTaHo B COOTBETCTBHH CO cTaTheil 6 DenepansHoro 3axoHa ot 21 noabps 1995 r.
Ne 170-@3 «O6 HCIONBE30BAaHUM ATOMHOH JHEPTHHY», B LENIX COACHCTBHA COBNIOAEHHIO
TpeboBaHul QeflepanbHbIX HOPM U MPaBUI B 00/aCTH HCIIONB30BAHMUS ATOMHON SHEPrHH
«Obmue nojoxenus obecnedeHus ©Oe30IaCHOCTH aTOMHBIX craHumi» (HIE-001-15),
yTBepXKIOEHHBIX  npukazom  PenepanmbHod  cnyx6bl [0 3KONOTHYECKOMY,
TEXHOJOrMYECKOMY W aTOMHOMY Hanzopy oT 17 mekabps 2015 r. Ne 522, a Ttaroke
B LIENAX CONEHCTBHA cobnmonenuo Tpeboparuil pemepabHBIX HOPM B TIPABHI B 06acT
HCTIONb30BaHNs aTOMHOMA 3HepruH «OCHOBHEIE TPeOOBaHHSA K BEPOSTHOCTHOMY aHaNU3y
GesonacHocTH 6Onoka aToMmHBIX cTaHuuh» (HIT-095-15), yTeepIeHHBIX HpHKa30M
Gepepanpyoll cyKObl 10 3KONOTHYECKOMY, TEXHONOIHYECKOMY W aTOMHOMY Haa30py
oT 12 aBrycta 2015 . Ne 311.

2. Hacrosmee PykosozcTBo 10 Ge30MacHOCTH CONEPKHT PeKOMEHIALMH
Oenepansrolt cny’6s 0 3KONOTHYECKOMY, TEXHONOTHYECKOMY U aTOMHOMY Ham3opy
IO pa3spaboTKe BEPOATHOCTHOrO aHanMza OesomacHocty yporHs 1 mns 61oka aToMHO#M
CTaHIHK NPH HCXOIAHBIX COOBITUAX, ODYCIOBJIEHHBIX CEHMCMHUECKHMH BO3AEHCTBHAMH
(manee — BAD celicMudeckux BosmelcTRIH).

Criucox  cokpamiesu#f, HCIOAB3YEMBIX B HACTOSAIIEM PYKOBOACTBE 110
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GesonacHOCTH, MNpuUBeAeH B MNPHIOXKEHHH No 1, TepMHHB ¥ OIpeleNeHHs — B
npuioxkeHuy Ne 2, pekoMeHayeMBtli cocTaB 0TueTa 10 BAD ceifcMudeckux Bo3nelicTani
— B mpunoxcerru Ne 3, pekoMeHIyemMas HoCaeqoBaTeIbHOCTL M B3aUMOCRS3b 3a1ay BAD
CeHCMHUYECKHX BO3NEHCTBMII — B DpHAOKEHHUH No 4, peKOMeHAyeMble NOIXOAEI MO
BEPOATHOCTHOMY aHalH3y CEHCMHYECKOH OMacHOCTM — B NOpWIOXKeHHH No 5,
PEKOMEHAYEMEBIC [TOAXOABI IJIA IIPOBEIEHHS BEPOSTHOCTHOIO aHANHM3a CelcMHYecKoi
MOBPEXAAEMOCTH 3MEMEHTOB — B HOpHIOXKeHHMH Ne 6, pexoMeHOyeMBIe NOIXOOBI K
aHaNM3y CHCTeM, CYMMapHOM BEPOATHOCTH TSDKENBIX apapuil OT celficMHYecKMX
BO3NCHCTBHH H OLEHKE HEONPENENEHHOCTH — B MPHIOKeHHH Ne 7, IpEMephl KpHTepHeB
MCKJIIOUEHHS OJAEMEHTOB — B IpuioxeH#H Ne 8 x HacrosdmeMy PykoBomcTBy mo
$e301aCHOCTH.

3. PyxoBomcTBO 1m0 6€30IaCHOCTH CONEP)KHT PEKOMEHMANMH, BHINONHEHHE
KOTOpBIX o0ecrevHBaeT MpHEMIEMBIH ypoBeHb KadecTBa BAB celicMuyeckux
BO3LEHCTBHH.

4. Hacroamee PyxoBoactBo mo  6e30macHOCTH  NpeAHasHAYeHoO oA
UCNIONMB3OBAHMSA IPOEKTHBIMH OPraHU3allMAMH, 3KCILTYaTHPYIOIUeH opraHusaumefi o
PocTexHaf3opoM NpH COOPYXEHHH H SKCIUTyaTauuu 610koB AC, ocymecTBneHun
Hafi3opa 3a GesomacHocTeio 6rnoxoB AC, pa3spaGoTKe W peanM3alli¥ MEpONPHATHI IO
obecneyeHuro 6ezonacnocta 61n0koB AC.

5. BADb  ceificMMyeckux  BO3ZHeliCTBAM  SBJISETCH  COCTABHOH  YacThio
nonHoMacirabsoro BADB yposrs 1, paspaGareiBaemoro mns Beex kareropuit UC u mis
BCE€X BO3MOXHBIX 3KCIIYATAUHOHHBIX COCTOSHMHE INPOEKTHPYEMBIX, COOPYKAeMBbIX H
3KCTyaTHpyeMeIx 010koB AC ¢ peakTopaMy pa3NMUYHEIX THIIOB.

6. BAD ceficMuteckux BO3NEHCTBHI MOXeT GRITh BBIIOIHEH ¢ HCMONB30BAHHEM
HHBIX METOJOB, 4YeM Te, KOTOpble COAEPXaTCsI B HACTOALIEM PyKOBOACTBE IO
©€30NacHOCTH, IPY UX 0OOCHOBaHHOCTH Ul obecrnedeHns 6e30NacHOCTH.

7. Hacroswee PykoBomcTBo mo 0e30MacHOCTH COLEPKHT PEKOMEHIAIMH 1[I0
nensaM, o6veMy, cocTaBy, CofepKaHHIO | OCIENOBATENLHOCTH BEITTONHEHHS OTAe/bHAIX

3a/1ad, a TAKKE COZEPKaHHIO H 00BeMy OTYETHOM JOKYMEHTALIHH.
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II. OGmue cBeaeHHnA

8. OcnoBgriMM nensiMu BAB ceficMudecKux Bo3AeitcTBUI SBNAIOTCS:

OLEHKA BEPOATHOCTH TMKENbIX asapuil gang Gnoxa AC, o6ycnosiaeHROI
ceACMUYECKMMHU BO3ACHCTBHAMN,

OLICHKa TpaHH4HOH CceHcMocTodikocTH ©Onoka AC Kak  XapaKTepHCTHKH
YCTOHYHBOCTH K CEHCMHYECKHM BO3AEHCTRBHAM, NpeBsImaniumM MP3;

BEIBIEHHe Ha Onoke AC HENOCTAaTKOB, B TOM WYMCNE MPH MpPEBBIICHUN
CeliCMH4ecKUM Bo3ZeidcteueM ypoBHs MP3, um dopmupoBanne pekomeHmaumit mo
NpeodOJIeHUIO YKa3aHHEIX HEJOCTATKOB.

9. OcHoprBIME 331a4aMu BAB celfcMuyeckux Bo3neHCTBHI ABIAKOTCA:

c6op undopmaunu, cnenuduieckon Juis 6noxa AC;

BEPOSATHOCTHBIA aHanu3 celicMuyeckolt onmacHocTy miomanky AC;

OpeBapHTENbHBIN aHalu3 CeHCMHYECKUX BO3AeHCTBHMH, pa3pabortka mNepedHs
cucTeM (3NEMEHTOB) 4JIsl aHANTH3A,

BePOATHOCTHBIA aHANM3 peakuMH 31aHuii (coopyxkeHMH) Ha celicMUuecKHe
BO3IEHCTBHS;

celfcMuyeckuit obxon Onoxa;

aHallH3 CeHCMHYECKOW [OBPEXIaeMOCTH 9JIEMEHTOB IPH  CeHCMHYECKHX
BO3JEHCTBHAX,

aHalH3 HafeXXHOCTH IIEPCOHANA;

MOJ/IHPOBAHKE aBaPHIHLIX IIOCTEN0BATENLHOCTEN;

aHaH3 CHCTEM;

aHaJI3 HEOUpeIeTIEHHOCTe H, YyBCTBUTENBHOCTH, 3HAYAMOCTH

aHaiu3 pesyneTatoB BALB ceficMuYecKHX Bo3ZefiCTBHH H OUEHKA YpOBHA
BezonacHocTH 6roka AC.

10. BAb ceficMuYeckuX BO3#eHCTBMH  peKOMEeHAyeTcs BBINOJHATH A
COOpYXaeMbIX M JKCIIyaTHpyeMbIX 6i0koB AC. Pekomenayemas mocienoBaTe sHOCTh
H B3aHMOCBsA3b 3a11a4 BADB ceficMprdeckux BO3AeHCTBUIT NpuBeneHa B IpHIOKeHnd Ne 4

K HacToslEeMYy PyxoBoacTRY 1o 6e30nacHoCTH.



Ha cragu coopyxenus 6noka AC:

3agayy BAB  ceficMmyeckmx  BoszeicTBull  «BeposSTHOCTHBIN  aHanH3
CeHCMHHECKOH  OMACHOCTH»  PeKOMEHAYETCHS  BBIIONHAT C  HCIONB30BAHUEM
YUPOIIEHHOTO NIOAXON2, IPHBENSHHOrO B IPHIOKeHHH N 5 K HacTosueMy PykoBoacTBy
110 6e30macHOCTH;

3anayy BADB celicmudecknx Bosgedcrsuit «CelicMuueckuii o6xon  610Kkay
PEKOMEHIYETCS He BBHIIIONHATE;

Npd  BBINOJHEHHM 3amayd BAD  celicMuueckHX BO3NeHCTBHE  «AHAIM3
CEHCMUYECKOH IIOBPEXJAEMOCTH 3JIEMEHTOB IIpH CeHCMHYECKHX BO3MEHCTBHIXY
PEKOMEHIYETCS HCIIONb30BATh PE3YNbTATHl PACUETHOIO 000CHOBAHUA CeHCMOCTOMKOCTH
obopynoBaHuA M 3HaHu# (COOPYXKEHHIT), BBHUIOAHEHHBIX I/ TPOTOTHIOB GIOKa AC,
CBEACHHUS U3 000OLICHHBIX 6a3 HaHHBIX H IKCNEPTHBIE OLESHKH.

11. BAB ceficMuyeckux Bo3ZeHCTBHI pPeKOMEHOYyeTCS pa3spabaThBAT Ha OCHOBE
CBelleHHH K3 OT4eToB Mo obocHOBanuw OezonmacHaoctH 6moka AC u BAB 6noka AC
ypoBHA 1 ans BHyTpenHux KMC.

12. Pexomennauun Ilonoxenus of OCHOBHBIX DEKOMEHNAUMAX K pazpaboTke
BEPOATHOCTHOTO aHanHu3a Ge30NacHOCTH YpOBHA | MNs BHYTPEHHMX HHHIMHPYIOMIHX
COOBITHH ANt BCeX pexuMOB paGoThl 3HEPro6IoKa aTOMHON CTAHLMH, YTBEPKIAEHHOTO
npukasoM PenepanbHoil cyxObl M0 SKONOIHIECKOMY, TEXHOTOTHUECKOMY U aTOMHOMY
Hag3opy oT 9 centabpsa 2011 r. Ne 519 (ganee — PB-024-11), pacnpocTpansiores Ha
BeIIOIHEHHE BAD  ceficMuueckux BO3ZEHCTBHE B 4acTH, He NpOTHBOpeYaILed
pexoMeHIanusaM HacToswero PykosoacTea no 6e3omacHoCTH.

PexoMennauuu pykopoactsa mno GesonacocTH «OCHOBHBIE PEKOMEHAALMH K
pa3paboTKe BEPOSTHOCTHOrO aHaIu3a 6e30MacHOCTH YPOBHS | 6JI0Ka ATOMHOH CTAaHUMIL
VI AHALMHEPYIOIUX COOBITHH, 00YCIOBNEHHBIX BHYTPHIINOMAKOUHEIMY T0XKAPAME |
saromnenuamu» (PB-076-12), yreepskmennoro mpukasoM ®exepanbHoit ciryx6ei 1o
SKOJNIOTHYECKOMY, TEXHOJOTH4YECKOMY ¥ aTOMHOMY Hai3opy oT 5 ceuTsbps 2012 r.
Ne 496, pacrpocTpansioTcs Ha BEIMONHeHHe BAB celicMuueckux BosgelicTBuil B yacTy,
HE IPOTHBOpeYallell peKxOMeHIanMIM HacTosmero PykosoacTea no 6e30macHOCTH.

PexoMmenpanmn PYKOBOIACTBA IIO 6e30macHoCTH OpH HCIIONB3IOBAHHH aTOMHON



sHeprur  «OCHOBHEIE peKOMeHJalHM K pa3paboTKe BEpPOATHOCTHOrO aHAIN32
Ge30macHOCTH YpoBHs 1 O GMOK2 aTOMHOM CTAHIWH MPH HHHIHMPYIOUIUX COBBITUAX,
00YyCHOBNEHHBIX ~ BHELIHMMH  BO3LCHCTBUAMH  NPHPOAHOTO M TEXHOTEHHOTO
npoucxoxaerus» (Pb-021-14), yreepxnenHoro npukaszoMm PexepansHoil cnyx6sl 110
3KOIOTHYECKOMY, TEXHONOTHYECKOMY H aTOMHOMy Hamszopy oT 28 asrycra 2014 r.
Ne 396, pacnpocTpansioTcs Ha BeInonHeHEe BAB celicMuyeckux BO3NeiicTBHi B YacTh,
He IPOTHBOpEYalleH PEKOMEHAALINIM HACTOSIIEro PyKOBOACTBa [0 6E30aCHOCTH.

13. PexoMmeHnyeTcs ycTaHaBIHBATL BO3MOXHOCTH COBMECTHOTO BO3LEHCTBHA Ha
onox AC ceficMEYecKHX BO3ZeHCTBHH M HHBIX BHELIHHX BO3INEHCTBHH, 00yCNIOBIEHHEIX
CeHCMHMYeCKHMH BO3IEHCTBUAMH (HanmpHMep, I0Xapa, 3aTOINIEHHH, NakeHHs KpaHa u
ApYr#x BO3AEHCTBUH, BOHMKAIOIMUX BCiIEICTBHE CEHCMUYECKHX BO3ASHCTRHIH).

14. BAB celicMu4eckuXx BO3NeHCTBHII peKoMmeHIyeTcs paspabaThiBaTh JUIA
cnenyroiqux MP:

AEPHOE TOMNUBO B AKTHBHOH 30HE PeakTopa;

AJEpHOE TOIUIMBO B MeCTaX XpaHeHHs OTpaboTaBUIEro TOIUIMBA (HaNpHMED,
B bacceline BBIZEPXKKH/TIEPErpy3KH, Oapabane orpaGoTaBnx cHOpok).

15. Ilpu BeimonHeHHn BAB ceficMuuyecKHX BO3IEHCTBHM peKoMeHnyeTcs
060CHOBEIBATE MHTEPBAN BPEMEHH HOCTH)KEHHS KOHTPOJIHPYEMOTO COCTOSIHHS CHCTEM

(snmemerTOB) 6i10ka AC nocne UC B pesynsTaTe celicMHUeCKHX Bo3AelCTBHI.
III. Co6op nudopmaunn, cienudprUecKkoi 114 610Ka aTOMHOH cTaHIHH

16. Xlpy BBITONHEHHE [daHHOK 3amaum BAB  ceficMHYecKHX Bo3eicTBHi
ONPERENAIOTCS COCTaB M 00beM HeoOXomWMoM g aHamu3a WHQOPMALMH, a TaKKe
ocymecTeageTcs cbop HHGopmayu. PekoMeHnyeTes coBMpaTh ClIENYIOLIME CBEASHI:

reHepaipHEIH IIaH momanks AC;

pe3ynbTATHl OLEHKM rno6anpHO# ceficMHUecKod ONAcHOCTM B TNpHMEHEHHH X
paccMATpHBaeMOMY PETHOHY TIIOLUAAKH

KaTanory 3eMIETPACeHuH NIt mnomanky (paiiona) pasmernenus AC;

paHee BBIIOJIHEHHblE paOOTBI [I0 aHANU3y CEMCMMYECKOH OMACHOCTH ILIOMIANKH,

TCOJIOr'H4YECKHE, CeﬁCMOTeKTOHHT-IECKHe, CeliCMOJIOTHYECKHE XapaKTePHCTHKH pPeryoHa:
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CTPYKTYpa H pacnoioxeHue 30H BO3, celcMHYECKHX HCTOYHMKOB, HCIIONb3YeMEIE
MOJIENH 3aKOHOB 3aTyXaHH,

pe3ynbTaThl aHali3a CeCMUYHOCTH IUIOLWIA KU 10 IFeOJHHAMHYECKUM AaHHBIM;

J@HHBIE O TPYHTOBBIX OCHOBaHMSX 31aHHMH K COOpPYXKEeHUM MIOIIAZKH, BKAHOYAS
Fe0JIOrHYecKHe, TeOTeXHHYECKHE, NMHAMHYECKHe XapaKTepHCTHKH COCTaBIAIOMIMX
TPYHTOBOI'O OCHOBAaHHMsA, De3yJbTaThl MCHOBITAHUH W pe3ynbTaThl  HCCIeNoBaHMIU
YCTOHYHBOCTH TPYHTOBBIX OCHOBRHIMIA;

MOHHMTODHHTOBBIE HCCIELOBaHHWA 3anuCel cNabblx 3eMIeTpACeHHH, KpeHoB H
0CaJloK OCHOBaHHH IUTOLUALOK H aHANH3 KOMIEHCHPYIOUINX HX MEePOTPHSITHIE;

6asel NAaHHBIX 10 XapaKTePUCTHKAM CeHCMOCTOMKOCTH GI0KOB MPOTOTHIOB M
Pe3yNbTATHI HX cellCMUEecKoro obxona.

17. Ilpr  sommonunesunm BADB celfcMH4eckHX BO3ZeliCTBUH peKoMeHAyeTCs
HCHONB30BATh:

IIPOEKTHYIO NJOKYMEHTALHUIO;

IKCILTYaTalHOHH Y HOKYMEHTAIHIO,

ONBIT JKCIJIyaTallud O Bcex OyokoB amamusupyemoit AC, a Taxke OMNEIT
3KCILIyaTallid HPOTOTHIOB, BKIIOYas MHOOPMALHIO O MPOHIOIIEHIIHX CEHCMUYECKHX
BO3AEHCTBHAX;

BABD ceficMuuecknx BO3AeHCTBUH, BBITONHEHHBIX JUISl IIPOTOTHIOB 6i10K0B AC;

BAB 6nokxa AC ypoBus | nns suytpenanx UC;

CYIIECTBYIOLIHE HCCIIENOBaHAsA o obocHoBaHuo GesomacHoctd Gmoka AC npu
CeHCMHYECKHX BO3ACHCTBHAX;

NOBEPOYHBIE  pacueTbl Ha  ceficMMYecKkde BO3OCHCTBHS  06opynoBaHus,
CTPOMTENBHBIX KOHCTPYKLHH, BKIIOHYas ONOpPHbLIE, AaHKEpHBle U (YHAAMEHTHbBIE
KOHCTPYKLHH 000pyAOBaHHUS, BAXKHOTO A1 Ge3011aCHOCTH;

NpOrpaMMbl ¥ Pe3YNbTATHl HCMBITAHHA Ha celCMOCTOMKOCTE 0OOpYHOBaHMA H3
ceilcCMHYECKOro crxcka 00opynoBanus;

3D-monenn 3nanuit 6noka AC (ipu Hamuyum),

OTYeTH! 110 000CHOBaHHIO Ge3onacHocTH 61oka AC;

MECTONMHCCKHE DEKOMEHAALMH, COOTBETCTBYIOINNE COBPEMEHHOMY YPOBHIO



PA3BHTHA HAYKH, TCXHMKH H NIPOU3BOACTBA, HAIpHMED, colepalllieca B JOKYMEeHTax

MAT ATD u noxyMeHTaxX APYTHMX OpraHH3allHH.

IV. Beposrnocrabiii aHaan3 ceficMHYeCKOM OACHOCTH NIOIAAKH ATOMHO
CTaHLIHH

18. HaspauennmeMm 3anmaun BAB «BepoATHOCTHEI aHanuM3 celicMHYecKo
OmacHOCTH MIOWANKU AC» SBASETCA OMpeieNeHHe KPHUBBIX CEHCMHYECKOH OMacHOCTH,
KOTOPEIE NPedoCTaBAAIOT HHQPOPMALMIO O dYacToTaxX [PEBBILEHHMS CEHCMHYECKHX
BO3JEHCTBUH pa3nuuHON HHTEHCHBHOCTH nnowmaaxy AC.

19. JIna onpemeneHHs HacTOT TPEBBIEHHS CEICMHYECKHX BO3JeHCTBUI
PasIMYHOH HHTEHCHBHOCTH pPEKOMEHJYeTCS MCIONb30BaTh CeliCMOTEKTOHHEECKYO
Monenb paiona rumomanku AC, paspaboTanHyio B coctase npoekta AC (MM B cocTape
Apyrux paboT) MO ONpeleNeHHI0 CeHCMMYHOCTH pafioHa M NIOWALKH, COAEPKALIYIO
pe3ynbraTel  0OpabOTKHM  reoJlOTHYeCcKoH, reoM3HUECKOH, reoTeXHHYeckod M
cefiCMONOrnuecKoi HMHGOpPMALNH, pPe3ynbTaThl CEHCMHYECKOTO H TEOIMHAMUYECKOIo
MOHWUTOPHHTOB, INPOBOAUMBIX B  TMEPHUONBl  MPOEKTHO-HM3BICKATENBCKHX — pador,
CTPOHMTENLCTBA M 3KkcITyaTanun AC.

B ceficMoTekTOHH4YeCKYI0 Mozens pafioHa nmomazku AC pexomeHmyeTcs
BKIIFOYATh CIENYIOLIHE KOMITOHEHTHL:

reOMETpUYECKHe MONENH HCTOYHHMKOB CeHCMUHYECKHX BO3NEHCTBHI (TouedHEle,
NHHelHbe, NIoIaaHble, O0bEMHEIE);

3aKOHBI ~TIOBTOPSIEMOCTH  3EMJIETPACEHHH (CTOXacTH4eckHe Momenu) And
HCTOYHHKOB CEHCMHYECKHX BO3NEHCTBHH, BKIIOYAS OLEHKH MaKCUMAIbHBIX MarHHUTYII;

3aKOHEBI 33TyXaHHs HHTEHCHBHOCTH BO3IEHCTBHS B 3aBUCHMOCTH OT PACCTOSAHHIA.

20. BeposATHOCTHBIH  aHanu3  ceHCMHYECKON  ONACHOCTH  PEKOMEHIYEeTCs
BBIMOJIHATE ¢ YH4ETOM JIOKANbHBEIX FPYHTOBBIX ycnopui miowanku AC. Pexomennyercs
YYUTBIBATh BIUSHUE AMHAMHYECKHX X4paKTEPUCTHK TPYHTOBOTO OCHOBAHHS, BKIIOYAL
U3MEHEeHHe CBOHCTB OOBONHEHHBIX TDYHTOBBIX CHOEB, Ha pe3yJbTaThl aHATH3a
CeMCMUUYECKOH ONacHOCTH.

2]1. s ompeneneHus KpHBBIX CEHCMHHYECKOH ONACHOCTH peKOMEHAYeTcs

OnpenensiTh MHHHMAajbHOE 3HAYeHHe 4YacTOThl CeHCMHYecKHX BO3NeHCTBHH (Ha



MHTepBalle BPEMEHH, DAaBHOM OHHOMY TOAY) C YHYETOM CYMMAapHOH BepOSTHOCTH
TSOKENBIX 3alIPOEKTHLIX aBapHil, pacCuHTaHHOW mpu paspabotke BAB ypoems 1 s
BHYTpenunx UC.

22. PexOMEHOYETCA  BBITONHATH  AHAIHW3  HEONpPENeNeHHOCTH  OLEHOK
ceficMHyeckol onacHocts miomaaxky AC. PekoMeHZIyeTcs YYWTHIBATH CIENYIOUIHE
HCTOYHHKH HeonpeneneHHOCTH:

pasnHyHble MOJIENK 3aKOHOB 3aTyXaHus NapaMeTpoB HHTEHCHBHOCTH BO3HeHCTRMIL
OT HCTOYHHKOB;

PasIHYHbIE OLIEHKM MaKCHMAaNbHBIX MATHATYD BO3AEHCTBHIA,

pasnu4HBIE BUABI IOJBHKEK B 04are cecMHYeCcKoro posaetcTaus (cOpoc, B36poc,
CHBMT, CMEIIAHHBIE BO3ACHCTBHA);

pasnuYHEIE CTAaTHCTHYECKHE 3aKOHBl BOSHHKHOBEHUA COOBITHIA;

OpYTHE UCTOYHMKHY IMUCTEMHYECKOH HEONpe e IeHHOCTH.

AHalH3 HeoNpelelleHHOCTH pPEKOMEHEYETCS BBIIOAHATE C MCIIOIB30BAHMEM
JIOTHYECKOT 0 IepeBa, KOTOPOe MO3BOJIAET NONYYHTh KPUBBIE CEHCMHYECKOH OMacHOCTH
IJis pasNA4HBIX KBaHTHieH. HeolpeneneHHOCTh, HCTOYHHKH KOTOPOH TNepevdciIeH:l B
abzanax 2 — 6 nyHkra 22 Hacrogulero PyKkoBoacTBa no 6e30MacHOCTH, OlleHWBaeTCA
NYTeM NOCTPOSHHS JIOTHYECKOro AEPEBA, PparMeHT KOTOPOro IIsl IpUMepa TIpeACTaBiIeH
Ha puc. 6.2 npunoxenust Ne 5 k HacrosemMy PyxoBoAcTBY 1o 6€30MacHOCTH.

23. Pe3ynbTaThl BEPOSTHOCTHOTO aHamM3a CeMCMUYECKON ONACHOCTH IUIOMANKH
AC pexomeHxyeTCs [pPeACTaBIATh B BHIOE KPHBLIX CeHCMHYEcKoll OHAacHOCTH s
KBAaHTHIEH CHOEKTPANLHLIX YCKOPEHHH pPasiIMYHBIX [ePHOLOB KoneGaHwil BIAOTE A0
HYJEBOT0 [IepUOa.

24. Pe3ynbTaTel BEPOATHOCTHOTO AHANH3A CEMCMHYECKOM OMACHOCTH IINOLIANKH
AC pexomennayeTca NpeiCTaBIAT, B BHIE KPUBLIX CEHCMUYECKOH OMACHOCTH st
KBaHTHNIEH MaKCHMAaNBHBIX YCKOPEHHH HyNEeBOro MepHoaa ¢ yKasaHiueM (opMBI CrieKTpa
OTBET2, COOTBETCTBYIOLIEH KaXKIOMY YPOBHIO IIOBTOPSEMOCTH {TOLOBOHM YacTOTe) 3THX
KPHBEIX.

25. PeKOMEHAyEMBIE MOXXOABI /IS BBINOMHEHUA BEPOATHOCTHOTO aHANN3a

CeHCMHYECKOH omacHocTH Mnownaiku AC mnpHBedeHB! B NpPHIOXKEHHH Ne 5 x
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HacrosueMy PyKoBoIcTBY 1o 6e30MacHoCTH.

V.  IlpeaBapnTe/ibHbII aHANN3 HCXOAHBIX COBLITHIT 1NA celicMUYecKuX
Bo3AeHcTBHE. PaspaboTka nepedHs cHeTem (371eMeHTOR) A1 AHAIH3A

26. IlpensapurensHpiit ananus MC 14 celicMH49ecKHX BO3NEHCTBHI pasiu4HOM
MHTEHCHBHOCTH BBIIOJHSAETCS IS

BeLABNEHUA MC, 06ycnoRNeHHBIX celiCMHYeCKEMY BO3ACHCTBUAMH,

paspaboTku Moneneil apapHHHBIX IIOCIeNOBATENLHOCTEH IIpH CeMCMHYECKHX
BO30EHCTBHAX; ‘

pa3paboTKH MpefBAPHUTENBHOTO IEPeYHs CHCTEM (3NEMEHTOB), MOTEHLMANBHO
IOABEPIKEHHBIX CeICMUYECKUM BO3NEHCTBHSM.

PesynbTatoM npeasapHTesbHoro anammza VIC mis ceficMUYecKux Bo3meitcTBHMit
sengetca mepeveHs MC, a Ttakxe gnepeBo celicmmueckux HC, onpegensromee
B3aHMOCBA3H MEXIY pasiAu4HbIMH ceficMHueckuMu MIC W oTKa3aMH 30aHMi, CHCTEM u
obopynosanus. Ilpumep nepera ceficmugecknx YC npusenen B npuioxkeHun Ne 7 x
HacTosmeMy PYKoBOACTBY o 6e30macHOCTH.

27. Ilepeuens cucteM (aneMeHTOB) B BAB ceffcMuueckux BosmeicTuil (nanee —
CEHCMHYECKHH NepeyeHb 3JEMEHTOB) paspabaTblBacTcs Ulsl yYeTa MX OTKA30B IIpH
MOIENHPOBAaHHH aBapWHHBIX mnocaepoBaTenbHocTedt Jnas  HC, o6ycnosneHHBIX
celiCMHYeCKHMH BO3IeACTBUAMH.

28. Ceiicmuveckuil TlepeyeHb SJIEMEHTOB pPEKOMEHAYETCS  paspabaTaiBath
II03TAlHO, YYHUTHIBAA CBEIEHUS 3!

pe3ynbTaTOB aHaNH3a FeHePabHOrO NAaHa INIoWALKK pacrofoxerus 6inoka AC;

aHaM3a YCTOWYHBOCTH TIPYHTOBBIX OCHOBAaHMH [UIOIIANKH pacloyokKeHHs
onoka AC;

moienu BAB mna sHyTpennnx UC;

pe3yapTaToB ceficMuueckoro obxona tnoka AC;

aHAU3a MOBPEXIAEMOCTH 3JIEMEHTOB NepedHs MPpH CeHCMHYECKOM BO3ACHCTRHH.

29. B celicmuueckuil niepeyeHb 3JIeMEHTOR PEKOMEHIyeTCs BKIIOUHT:

BCE 311EMEHTH], YUHThIBaeMbie B Monenu BADB nns HyTperHnnx HIC;
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NacCHBHEIE JJIEMEHTH! TEXHONOTUYECKUX CHCTEM, HE BKIIOUEHHBIE 110 Pa3IHYHbIM
npuuuHaM B Mozens BAB nis sHytpennux MC, orTkas xoTopeIX mpH ceficMEueckom
BO3NEHCTBME MOXKET OKa3aTh BJIHMAHHE Ha BLUIOJHEHHE GyHKIHHE 6Ge3zomacHocTH,
KOTOpsIe Y4YHMTHIBAlOTCS B BADB (Daxn, Tennmoo6MeHHMKH, €MKOCTH, 3>JeMeHTh!
pacHpeneIHTENbHbIX CHCTEM );

NacCHBHbBIE CTPOUTENbHEIE KOHCTPYKLHH, 3NEMEHTHI KpereHns,
ofecrieunBaroliie yIep)KaHHe APYIHX 31eMEHTOB M3  CelCMHYECKOTo epevHs
3JIEMEHTOB B IIPOEKTHOM IOJIO)KEHHH;

3N2HHS W COOPY)KEHMA, B KOTOPBHIX DacMONOXKEHB! CHCTEMBI (37€MEHTH),
BKJIFO4YEHHBIE B Modens BAD nns BHyTpennnx UC;

THIPOTEXHAYECKHE COODYXEHHS H 3IEMEHTHI, MOBPEXACHUS KOTOPBIX H3-32
celiCMIYecKOro BO37eficTBHA MOTYT NpPUBECTH K 3aTOIUleHHIo miomanku AC wium
HapylIeHHsM B paboTe cHCTEM 0TBOJIA TeMila K KOHEYHOMY MOTTIOTHTENO;

APYrH€ SIE€MEHTHI, BKIlOYaeMble B MepeueHb 110 Pe3YJNLTATAM BLINOJIHEHHS
ceicMuueckoro obxoma Gnmoka AC, NOBpeXZEHHE KOTODBIX H3-332 CeHCMHYECKOro
BO3NIEHCTBHSA MOXET NMPUBECTH K CEHCMUYECKHM NPOCTPAHCTEEHHBIM B3aMMOAEHCTRBIAM
¢ APYTHMH IEMEHTaMH U3 CelfCMHYeCKOro nepeyHs 37eMEHTOB.

30. HcxmodeHue >0€MEHTOB W3 MpPeABapPHTENLHOFO CeHCMHUYECKOro nepeyHs
PEKOMEH/YeTCA BEITIONHATE C LENbI0 (OPMHPOBAHHA OKOHYATENBHOTO [IepeyHs
IEMEHTOB. HCKmoueHue aNeMEHTOB H3 INPEABAPUTENBHOrO MEpPEYHS peKoMeRayercs
BBITONHATE!

N0 pe3ynbTaTaM ceHcMHYecKoro 00xona 6J10ka Ha OCHOBAHKH BRITOIHEHHBIX
YIPOIIEHHBIX OLEHOK MPaHHYHON ceHCMOCTOHKOCTH;

Ha OCHOBaHMHM OLECHOK TpaHHYHOH  CeHCMOCTOMKOCTH  3eMEHTOB W3
NPEABapUTENIBHOIO CEHCMHYECKOTO IEpeyHs, ¢ NMPUMEHEeHHeM UMEIOLIMXCS B IPOEKTe
pacueTos;

Ha OCHOBaHHM CXOACTBA C 3JIeMEHTaMM 0006IIeHHBIX 6a3 NaHHBIX, NS KOTOPBIX
H3BECTHA HIDKHAS OLIEHKa IPaHUYHON ceficMOCTONKOCTH 3lIeMeHTa;

Ha OCHOBAHUH BEITIOJHEHHBIX OUCHOK CEeHCMHUUECKOMN MMOBPEXAAEMOCTH 3TIEMEHTOB

U3 CeHCMHYECKOro {ICPEYHA JJIEMEHTOB.
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31. CeficMuueckull mepeyeHb IEMEHTOB pPEKOMEHAYETCS NPEACTABIATL B
TabNUYHOM BHIE C YKAa3aHHEM CIENYIOLUHX CBeIeHHIT:

MOPSAKOBBIA HOMED 3/1€MEHTa B TabJHIIe;

HaMMEHOBaHHUE 3IEMEHTE;

NPHHANUIEKHOCTD K TEXHONOIHYIECKOH CHCTEME;

KomoBoe 0bo3HaueH e ieMeHTa B tpoekte AC;

30aHHE, B KOTOPOM PaclONOXeH 3eMEHT;

IIOMELUEHME, B KOTOPOM PACIIONOMKEH IIEMEHT;

BBICOTHAs OTMETKa;

KaTeropus CeHCMOCTOHKOCTH B COOTBETCTBHH ¢ (efepajbHBIMH HODMaMM W
MpaBMIaMM B OGNACTH MCIOJIb30BaHUA aTOMHOM dHeprHu «HOpMBI MpPOeKTHpOBaHMS
CeHCMOCTOHKMX aTOMHBIX cranumity (HI1-031-01), yTeepikaeHHEIMH MOCTAHOBIECHHEM
I'ocaromuaznsopa Poccun ot 19 okTabps 2001 r. Ne 9 (manee — HIT-031-91);

PacmoNOXeHHe OCH 3eMeHTa (€CiH AN dNeMEHTa OCh MOXKET OITh olipefieileHa)
OTHOCHTENBHO OCel 37aHus.

[lepeuenr 3manulf M COOPYXKEHHH DEKOMEHIYETCS NMPEACTABIATH B OTASIBHOM
TabJHle ¢ yKa3aHUEM CIEAYIOUIUX CBEAECHMH:

TOPIKOBEIH HOMEp 30aBus (COOpY)KeHHs) B TabIuLe;

HaMMEHOBaHHe 3HaHHs (COOPYKeHHA ),

K01oBOE 0bo3HaueHHe 3qaHuA B mpoekte AC;

HOMED 2JIEMEHTA Ha CXEME ICHEPAJIBHOIO [1J1aHa AC,

V1. BepoaTHOCTHBINH aHAMN3 peaKUHH 30aHUI (COOpyxeHHil) Ha ceficMHYecKHe
BO3eiCTBHS

32. BepoATHOCTHBIH aHaNM3 peaKIMH 3MaHHH (COOpyKeHMH) Ha celficMHUecKue
BO3LEHCTBHS PEXOMEHAYETCS BBINONHATE UL ONpEeHeNeHHs HarPY30K Ha 3JeMeHTH H3
CEHCMHIECKOTO MNEPEYHs 3NeMEHTOB B (OpMe 3HAYeHMH CDeJHHX M CTAHZAPTHEIX
OTKTIOHEHHH CeHCMUYECKHX YCHIMHA H/UIIA CIEKTPOB 0TBeTa. JINs 9TOr0 peKOMeHIyeTcs
paspabaTeBaTh PEAIHCTHYHBIE MEXaHHYECKHE MOIENH COOPYKEHHH COBMECTHO c
IPYHTOBEIMH OCHOBAaHMSAMM H BBIIONHATE IMHAMHYECKHE DACYETHl, YUYHTHIBAIOLIHE

MEXaHHUYEeCKOE B3auMOAcHCTBHE FPYHTOBOrO OCHOBaHUA H COOPYXKeHHA TIpH
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CeHCMHYECKOM BO3NEHCTBHM,

33. Ilpu BBITONHEHMH aHANIH3a PEAKIUH COOPYKEHH CelicCMUYecKHe BO3TeCTBU
(HanpuMep, akceneporpamMMbl) RIS aHAaNM3a PEKOMEHAYETCS ONPEeNeNsTh ¢ YHETOM
JOKaNBHBIX CBOMCTB TPYHTOBBIX OCHOBAHWH (TONIIMH ¥ MOCIeNOBATENbBOCTH
pacroIoXKeHHs CIOeB IPYHTA H MX IMHAMHYECKUX XapaKTEPHCTHK).

34. Tlpd BHINONHEHHH IUHAMHYECKHX PACuyeTOB CHCTEMBI «TPYHT-COOPYKEHHE
PEKOMEHAYETCS Y4YHTBIBATE CpelHHE 3HAYEHMA M XAPaKTCPUCTHKU AalieaTopHOH u
SIHCTEMHYECKOH HeonpeaeneHHOCTH 1JIA:

MEXaHU4YECKHX IHHAMKYECKHX XapakTEePUCTHK COODYXXEHHS H TIpPYHTOBOrO
OCHOBaHHUs (KECTKOCTHBIX, HHEPLHOHHBIX, TeMIUPYIONIHX);

FEOMETPHIECKHX KHHEMaTH4YeCKHX W CHIOBBIX XapaKTepHCTHK BXOIHOTO
CEHCMMYECKOrO BO3NCHCTBHS (BXOLHEIX CIEKTPOB OTBETA Ha CBOGONHON IOBEPXHOCTH,
(a30BOro cocrasa BO3IEHCTBHA).

35. JIunammuueckue pacyeTsl CHCTEMEI «OCHOBaHHE-COOPYKEHHUE»
PEKOMEHIyeTCs BBINOJIHATE ONHUM M3 CHAeOYIOUIHX METOA0B:

NpAMOH  NWHAMHYECKHH  METOX  HHTerpHpPOBAaHMS  CBARAHHOM  CHCTEMBI
AuddepeHIHaNBHBIX YPABHEHHMH IBHKEHILS,

AAHAMAYECKUH METOX MOJATBHOMN CyNeposHIyN;

AUHAMHYECKHH METOX KOMILNEKCHEIX QYHKUMH HHTErPalbHEIX IpeobpasoBanuii.

36. Cpennue 3Ha4YeHHs XapaKTEPHCTHK pPEaKIHUH 3HAHHS (COOpYXXeHHA) U HX
CTaHNIAPTHEIE OTKIIOHEHHST PEKOMEHIYETCs ONPEAENITh OMHUM U3 HEPeUHCIEHHBIX HIKe
METOHAOB MpH celicMHYeCKOM BoO3eHcTeuM MOBTOpAeMocTEio 107 1/rox mo cpennei
KpHBOH CeHCMHYECKOH ONacHOCTH (OJI CPENHEro CIEeKTpa OTRETA PaBHOM HacTOTHI
npeswimenns 107 1/rox):

CTaTHCTHYECKOE MOJICNIPOBaHKeE ¢ [IpUMeHeHHeM MeToda «MornTe-Kapmo» # ero
BAapDHAHTOB [PH BapbHPOBAaHHWH MapaMEeTpPOB, YKA3aHHBIX B NYHKTe 34 HacTOAMEro
PykoBonctBa 1mo Ge30macHOCTH, M BBIMOJIHEHHE NHHAMMYECKHX DPACYETOB CHCTEMBI
«TPYHT-COODY KSHHUEN;

BBIIOAHSHHE  NETEPMUHHCTHHECKOTO aHAlH3a pEaKHHH CUCTEMBl  «TPYHT-

COOPYXEHHEY IPH pPEealuCTHYHBIX 3HAYEHHAX NapaMeTPOB MOJENH C MNOocneAyruleHd
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OLEHKON KaxIOro u3 QakTopoB, YKa3aHHBIX B MyHKTe 34 HacTogwero PykoBoncTsa mo
0e30MacHOCTH, BAMAIOWIHX Ha OTKJIOHEHHE OT MONYYEHHOTO 3HAYEHHS PEeakuHd H
0BIIEro OTKIOHEHHS B LIENOM;

MaclTabupoBaHne CyIIECTBYIOIMX B mpoekte Onoxa AC pacyeToB CHCTEMBI
«IPYHT-COOPY)XEHHE» C UENBI0 yYeTa OTIMYHA XapaKTePHCTHK PEaKiMH OT CpPEemHHX
3HayeHHH u OBOCHOBaHHOE NPHCBOSHHE XaPaKTePHCTHKaM OTKIIOHEHHs 3HAYEHHM,
MONYYIEHHBIX U3 OIBITA BEIIOIHEHHS PACYETOB MO ABYM NPeAbIIYIIHM MONEIAM.

Beibop Meroma amanmsa peaknMM 3maHui (CoopyxeHHH) peKOMEHIyeTCs
BBITOTHATE B 32BHCHMOCTH OT HAIMYMsl HCXOOHBIX NAHHBIX W MeToHa, BEIOpaHHOTO AN
OLNCHKH XapaKTEPUCTHK MOBPEXIAEMOCTH 3NIEMEHTOB, YKa3aHHBIX B pasnpene VIII
HacTognlero PykoBsoncTsa mo 6e30macHocTH.

VII. Ceiicmugeckuii o6xox 6jioka

37. Celicmudeckuii o6xon 6noka meiictsyromeli AC umu AC, Haxomsuwelics Ha
JTale BBOZA B OSKCIUIYaTalUI0, DEKOMEHIYETCS BHIIONHATH /S [IOATBEPKICHHS
uMelomlelics B ipoekTe 6noka AC M HOyYeHus HONOTHHTENLHON HHBOPMALHH:

O TOYHOM PAacnOJIOKEHHH OSJIEMEHTA Ha IUIOINAJKe (34aHH#, ITOMEIleHHs,
BBICOTHOM OTMETKH, OPHEHTALUK B OCAX 3NAHHA);

0 COOTBETCTBHHM pPacCMaTPUBAeMbIX JJIEMEHTOB TPeOOBaHUAM KOHCTPYKTOPCKOMH
AOKYMCHTAUMH B 4aCTH NOCTATOYHOCTH YCJIOBHH 3aKpeIlleHus 37€MEHTOB IpH MOHTAXe
H O9KCIUTyaTalMH, O COCTOSHHH (UKCHDYIOIIMX KOHCTPYKLHM, 0 COCTOAHHH
MPHMBIKAIOMIMX 3JIEMEHTOB DPaclpelleNuTeNbHBIX cHeTeM (TpyOonmpoBomoe, kabenel,
BO3IYXOBOJOB);

0 BO3MOXHBIX CEHCMMYECKHX IIPOCTPAHCTBEHHBIX B3aUMOJAEHCTBHAX 3NEeMeHTa ¢
OIIH3KO pacroNoXeHHBIM 000pY10BaHIEM H CTPOUTENEHBIME KOHCTPYKITHAMHY.

Ilpy BeITONHEHHE ceficmuueckoro obxoma Gioxka AC npowmssomutcs cGop
DONONHATENBHOA HH(OPMALMK AN BEITONHEHHUS aHANM3a TIOBPEXIAEMOCTH 3IEMEHTOB
U3 celicCMHYeCKOoro nepeyHs 3AeMeHTOB.

38. [ins BeimonHenus mpouenyp obxona 6ixoka AC pexoMenyeTcss GopMUpPOBaTh
rpymiisl 00xoma 6noka. B rpynmst obxona 610xa peKOMEHAYETCS BKIIOUATS:

CrielManHCcTOB o BAB;
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CNIEeHANNCTOB 10 AHANH3Y IIOBPEXIAEMOCTH H3-38 CEHCMUYECKHX BO3IelCTBHI
3NMEMEHTOB;

nepconan dnoxka AC.

39. llpouenypy ceficMuueckoro o6xona 61oka peKOMeHIYETCs BBIOTHSATD B TpH
aTamna:

3Tan | — aHain3 TeXHUYECKOH MOKYMEHTALHH (TeXHONOIHYECKHX CXEM, HepeBbes
oTKa30B U3 BADB mnd suyTpennnx HIC, ceficMuueckoro nepeyHs 3neMeHTOB, HMEIOMUXCS
PacyeToB HArpy3oOK, CHEKTPOB OTBETA, PACYETOB Ha NPOYHOCTH M CEHCMOCTOMKOCTS,
pe3y7bTaTOB  HCNBITAHWM HA  CeHCMOCTOMKOCTh, TEeXHHYECKHX yclIoBHE Ha
obopynoBaHue) " NIOATOTOBKA IIPOTOKOJIOB obxona;
Ha sTane 1 pekomeHayercsa bopMHPOBaTh Tpyinsl 06xona 6Ioka;

sran 2 — obxon u obcnenopanye IUIOMWANKH, 3MaHuY, COOPYKEHHH N IOMELIeHHI
6aoka AC; NOKYMEHTMpPOBAaHHME pe3yJNbTATOB — 3alONHEHHE MPOTOKONOB 06X0xa,
doTorpadupoBaHie, COCTABIEHHE ICKU30B, PACUETHDIX CXEM;

stan 3 — QopMupoBaHue 6a3bl DAHHEIX O CEHCMHHUECKHMX 3NEMEHTaX Ha OCHOBE
pe3ynbTaToB 06X040B.

40. B mportokomsl 06X040B MOMEMIEHHH PEKOMEHAYETCS BKIIHOUYATh ClIedyIOLie
CBEIEHHS:

HAUMEHOBAHME M MAapKHPOBKY 3IaHHS, I[IOMEIIEHHS, BBICOTHYIO OTMETKY,
HaMMEHOBaHHE CHCTEMB, 3JIEMEHTa, IPHHA/JIEIKHOCTE K KIacCy CelicMOCTONKOCTH;

MH(OPMALIHIO, XapaKTEPH3YIOUIYIO 3MEMEHTHl W3 CellCMUYECKOro mNepedHs o
COCTOAHHH AHKCPHBIX, (UKCHPYIOLIMX 3IEMEHTOB, CBAapHbIX IUBOB NpUBAPKH K
3aKjIagHEIM JeTalfAM, COCTOSHHH pe3bOOBBIX COeOUHEHWH, ONop, MOABECOK, JIOTKOB
pacnpenenuTeNbHBIX CHCTEM;

MHGOPMANHIO, XapaKTEPH3YIOIUIYI0 BO3MOXHBEIE OTKAa3bl 3IEMEHTA BCIIE/CTBHE
CeHCMHYECKOTO B3aUMONEHCTBHUA C:

JNIEMEHTaMK  CTPOHTENBHBIX KOHCTPYKHMH ¥ JAPYrMMH 3JeMEeHTaMHM
BCIIEACTBHE OJIM30CTH pacnonoxerns (yaapHoe BO3AeACTEHE, NajeHHe);
PacCUpeNeTUTeNbHBIME CHCTEMaMH (kabenmu, TpY6OnpoBONLI, BO3LYXOBOLbI)

110 IPHYHHE HEeOOCTATOYHOH BX PACKPEIJICHHOCTH,
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cocynamH, OakaMu, KOPIyCHEIM 00OpYIOBaHHEM, MOBPEXAEHHE KOTOPHIX

Ip¥  CEHCMHYECKOM BO3LEHCTBMM IPHBOIMT K OTKa3y JJieMeHTa [0 IpHYHHE
3aTOMJIeHUS;

rpaguueckHe MaTepHansl (PUCYHKH, 3CKH3bI, ¢ororpadui), IOMONMHSIOLIME

CBEJEHHA, BKIIIOYEHHEIE B [TPOTOKOJIEI obxona [TOMEIIEHHU.

VIII. Anann3 ceiicMHYecKol MOBPEKAAEMOCTH HJIEMEHTOR JIPH CeHCMHYeCKHX
BO3ZeHCTBHAX

41. Llensto  OLEHKH  CeHCMHUYECKOfl  MOBPEXIAEMOCTH  3JEMEHTOR  IIpH
CeHCMHYECKUX BO3MEHCTBUAX ABIJCTCA OUEHKA YCNOBHBIX BEPOSTHOCTEH OTKa3a
3NIeMeHTa B 3aBHCHMOCTH OT MHTEHCHBHOCTH CeiiCMHYeCKOro BO3MAcHCTBHS Ha
CBOOOAHOH NOBEPXHOCTH IPYHTA INOWIANKK (MAKCHMATBHOTO HJIM CHEKTPATBHOLO (I
(PMKCHDOBAHHOTO  HHMANA30HA HaCTOT) YCKOPEeHHMs) JUIS DA3fMYHBIX  YpOBHeif
HOBEPHTENBHOH BEpOATHOCTH. [lapamMeTp MHTEHCHBHOCTH CEHCMMUYECKHX BO3IEHCTBHI
PeKOMEHAYeTCs BBIOMpPaTE COOTBETCTBYIOIUMM TOMY, KOTOPBIH HCHONB30BANCS LIS

OPEOCTaBICHUA PE3YJBTATOB BEPOATHOCTHOrO aHalM3a CeHCMHYEeCKOH OIMacHOCTH

mnommanku AC.

42. Ananuz  ceficMMYECKOH  NOBpeXNaeMOCTH  JNEMEHTa  PEKOMEHIYeTCs
BBINONHATE B HECKOJILKO 3TaMOB:

3Tan 1 — BBIOOp KpHTepHeB (BUIOB) 0TKA3a 31€MEHTA,

3Tall 2 — OUEHKA XapaKTEePHCTHK CelCMMYECKOM MOBPEXAAEMOCTH 3IeMeHTa JUIs
KaXKA0ro BEIOPaHHOIO BHIA O0TKA3a;

3Tal 3 — MOCTPOEHHE KPHUBBIX CEHCMHUECKOH TOBPEXAAEMOCTH 3JIEMEHTA.

43, PexoMeHIyeTcs pacCMaTpUBATE CASAYIOIME BHOBI OTKA30B JIEMEHTA:

GYHKUHOHANBHEIE OTKa3bl B 06IaCTH YIpPYTrocTH (JOXKHBIE CpabaTbIBAaHNA pefe u
BLIK/IIOYaTeNeH, 3akIMHHBAHWE IMPHBOAOB, YNPYras IOTEPS YCTONYHBOCTH CTEHOK
COCYNOB, dYpe3MepHbld mporub nonacTelfi BEHTHNATOPOB, YPE3MEPHOE B3aMMHOE
CMelleHHe OOp, PaclONOXEHHBIX Ha CTPOUTENbHON KOHCTPYKIIHHE );

XPYUKHEe OTKa3bl (OTPHIB H CpPe3 aHKEPHBIX OONTOB W IUMHNEK, paspslB MO

CBapHOMY COeﬂHHCHH}O);
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OTKa3kl, OOYCIOBNEHHbIE NOCTHXECHHEM NpefENbHbIX COCTOSHHM MO YCIOBHAM
MNACTHYHOCTH (JOCTHKEHHME IIACTHYECKOTO MOMEHTA B CEYeHHAX TpYGONpOBOLOE,
KOpIycoB, IiacTiyeckue nedopMaliii kabesbHBIX IOTKOB H CTelnaxeit).

44. Tlpu BeIGOpe KpuTepHEB O0TKa3a peKOMEHAYeTCs pPYKOBOACTBOBATBCSA
NPOEKTHBIMH KPHTEPHUAMHM, Pe3yNbTaTaMH HMCHBITAHWHA Ha CeHCMOCTOMKOCTD, OTKA3aMH
aHANOrMYHLIX 3JIEMEHTOB, BBIIBICHHBIMH I10C/IE NPOINENIHX 3eMIETPACEHHMIL,

45. PexomeHOyeMble MONXOZBI NS NpPOBEIEHHS BEPOATHOCTHOIO aHAIM3a
CeHCMMYECKOH NOBPEXIAEMOCTH 3NIEMEHTOB [PHBENEHBl B NPIIOKEHHN Ne 6 K
HacroseMy PykoBOACTBY IO 0€3011aCHOCTH.

HAs BRIABNEHHS 3MEMEHTOB, KOTOPEIE BHOCAT OCHOBHOM BKNAM B XapaKTePUCTHKY
ceficMuveckoit GesomacHocTH Onoka AC, pexoMeHAyeTcss HCKITFOYATh 3JIEMEHTEI,
BIMSAHHE KOTOPBIX HE3HAYMTENBHO. JINs HCKIIOUEHHsS 3JEMEHTOB, HE3HAYHTENbHO
BIUAIOINX Ha XapaKTepHCTHKH ceifcMudeckol Ge3omacHOCTH O0Ka, peKOMEHIyeTcs
paspabaTbiBaTh KPHUTEPHH HCKIIOYEHHS 3EMEHTOB B  COOTBETCTBHHM C  MX
XapaKTePHCTUKAMH TPAHHYHOH CeficMOCTONKOCTH. PexomeHmyeTcs dopMupoBaTh
[epEeYeHb 3JIEMEHTOB, MCKIIOHUEHHBIX B COOTBETCTBHU C TNPHHATHIMH KPHTEPHUSIMI.
IIpuMeph! KpUTEPHEB HCKIIOUEHHS 3JIEMEHTOB IpHUBENEHHl B IHPHIOKEHMH Ne 8 K

HacTosmeMy PyKoBOJCTBY 1o 6€30MacHOCTH.
IX. AmHaiau3 HaJeKHOCTH NepcoHana

46. Llensto AHIL B BAB ceficMuyecknx BO3LelcTBH# ABIAeTCA ONpeelieHHe U
OLCHKA BNMAHHA Ha NEPCOHaN PasNM4HBIX (PAKTOPOB CeHCMMYECKMX BOSNEHCTBHH mpn
BBIMIOJIHEHHM MM NEHCTBUH 1O YNpPaBIeHHIO apapHeil (OBBIEHHEIH YpPOBEHb cTpecca,
COKpalleHHe BPEMEHH HA BBINONHEHHE [EHCTBHS, JIOKHAA CHTHAJM3ALHS, MOTeps
uH(opMaimH Ha BITY).

47. AHI1 npn seimonuesun BAB ceffemuuecknx BosaelcTBuil pexoMeHzyeTcs
TPOBOAMTE METOZOM, AHAIOTHYHEIM METONY, HCIIONB30BAHHOMY NpPH BRIMONHeHH: BAB
AC ypoBHa 1 a1 BHyTpersux HUC, ¢ yueToM ceffcMHYeCKMX BO3NEHCTBHI.

48. B kauecTBe 0a30Boro TmepeyHs OMMOOYHBIX  AedcTBHH IepcoHana
PEKOMEHAYETCA NPUHAMATE NIepeueHs, paspaboTanuslil B pamkax BAB AC yposus 1 ana

BHyTpeHHUX HC. Ilpu BBIABIEHUM [ONONHHWTENLHBIX aBapHItHEIX ClicHapHeB B BAD
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CeHCMHYECKHX BO3AEHCTBUII PEKOMEHIYeTCA BBIABJIATH HOBblE OUIMGOYHBIE NefCTBUA
IIePCOHANa M OLIEHUBATh HX BEPOATHOCTH.

49. QaxTopsl, BIMAKIINE Ha BEPOSTHOCTE OLHGOK HEPCOHANa IPH YIOpaBieHHH
aBapued, yuuthiBaemble B BAB AC yposus 1 nmns BHytpennux HC, crnemyer
HCIIONIB30BaTh B KauyecTBe 6aszoBoro mnepeyns GaxkTopoB npH BHINONHEHHH BAB
CeliCMH4ECKHX BO3OEHCTBHA.

50. Ilpn BemonHeHnH AHII pekOMeHIyeTCS YYMTHLIBATH JIOMONHUTENLHBIE
daxTopbl, 00yclOBNEHHBIE CeHCMHYECKHMH BO3AEHCTBHSIMH M BIMSIOLIHE Ha
BEPOATHOCTL  BLINONHEHHS IepCOHANOM HeHCTBMH 1O  YNpaBNeHMIO aBapuef.
Pexomenayercs y4uTHIBATE CcRefyHOWIHE (aKTOpsl BAWSHHS Ha HEBBIIOJIHEHHE
IEPCOHANOM HeoOXONUMBIX IeftCTBHA:

IOBBILIEHHEIH CTpecc;

YMEHBIIEHHME BpEMEHH HA BHINONHEHHE NeHCTBHS;

HEBO3MOXHOCTb BBITIOJIHEHHS AEHCTBHSA MO MECTY H3-32 BO3HUKHOBEHHMS YCIIOBHIA,

NPEITCTBYIOIIHX BBITIOJIHEHHIO ,HCFICTBHFI;

CHIDKeHHMEe HHOpMaIMoHHOTO obecneyenus Ha BITY.
X.  AHanu3 cCHMCTeM H MOJeJINPOBAHHE ABAPHHHBIX NOCIEJ0BATEbHOCTEH

51. Moaxeinb aBapuiHBIX nocnenoBaTenbHocTelt BAB ceiicMu4ecKUX BO3HeHCTRHI
pexoMeHZyeTcA pas3pabaThiBaTh Ha OCHOBE MMEIOMIMXCS MoOZeNell  apapuitHBIX
nocienosatenbrocTed M3 BAB  mna  Brytpenmnux HMC. B kauecTBe OCHOBEI
paspabateisaeMoli Monemu BADB pexoMeHIyeTCs HCIIONB30BATh AEPEBbS COBLITHI U
JepeBbAd OTKa3oB u3 Mozein BAD nna sayrpenmnux IC, Brmowas B HEX npu
HeOOXONAMOCTH NOTIONHUTENBHEIE COGBITHA M/HIM U3MEHEHHS B MOJENAX CHCTEM,
CBA3aHHBIE C 33aBHCHMBIMH OTKa3aMH B CHCTEMax BCIENCTBUE cefcMHUYecKoro
BO3gelcTBHA. IIpH 3TOM peKOMeHAyeTcs YYMTHIBATE, YTO BHJBI M NIOCIEACTBHA OTKA30B
TIPH Pa3jIiYHBIX YPOBHIX CEHCMUYECKOr0 BO3AEHCTBHA MOTYT OLITL PasiHdYHEIMK H LIS
OJHMX U TeX e 3JIEMEHTOB OTIHYATECA OT paccMaTpHBaeMEIX B BAB nis BHyTpeHHMX
UcC.

52, B BEpOATHOCTHYIO™ MOJE€Nb PEKOMEHJAYeTCS BKIIOYATh 3NEMEHTHI U3

OKOHYATENBHOI0 CeHCMHYECKOro HEPEYHs 3NIEeMEHTOB.
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53. PexoMenzpyeTcs  paccMaTpUBaTh  DasNMuHBIE  YPOBHH  CeflCMHYECKOro
BO3JEHCTBHA B COOTBETCTBHM C KPHBOH CEHCMHYECKOH# OMACHOCTH, KOTOpble MOTYT
OKa3aTh BIHMAHKE Ha CYMMapHYIO BEPOSTHOCTD THKENBIX aBapHil ¢ IIaBIEHUEM TOILIHEA.
YYeT pasnuYHbIX YPOBHEH CeHCMHYECKOro BO3AEHCTBUS PEKOMEHIYETCA OCYILECTBIAT
HaOKEHHEM KOHKDETHBIX TPaHHYHBIX YCIOBHIA.

54. Ucnonssosaune moxene#t AIl, paspaGortamubix 8 BAB AC ypoeHa 1 mis
BHyTpeHHHX MC, MoxeT ObTh HEBOIMOXHEIM NpH pa3paloTke CHeHapHeB
CCHCMHYECKHX BO3HEHCTBMH H3-332 HeoOXOmMMOCTH ydeTa CHelHBUKH IOCIeACTBHI
CeHCMUYECKHX BO3NEHACTBUN (MHOXECTBEHHBIX OTKA30B H JOXHBIX CcpabaThiBaHmii). B
3TMX CIy4YasX peKoMeHAyeTcs paspabarhiBaTe HoBble Momenum Al npu  ycioBum
COXpaHEHHs TPHHUWIOB MOJEAHPOBAHHS ¥ OCHOBHBIX NONYIIEHHH, HPUHATHIX IIpH
epinonHenHd BAB AC yposas | ans sHyTpennux UC.

55. Pexomennyercs B momensax Al u cHcTeM Ans ceficMHuUecKHX BosmeHCTBHI
YYHTBIBaTh KaK OTKa3kl CHCTEM  (3NEMEHTOB), BERI3BAHHBIE celicMHYeCKHMH
BO3ACHCTBMAMH, Tak M OTKasel M3 Moziend BAB mnsa BHyrpennux WC, nprumHoit
KOTOPBIX HE ABJAIOTCA celicMudeckne Bosnelicteus. Ilpm 3ToM pexoMeHayeTcs
YYHTBIBATE OTKA3kl MACCHBHBIX 3JIEMEHTOB (HampuMep, TpyGOIpOBOIOB, BO3LYX0BO/I0B,
KabenbHBIX Tpacc, 0aKoB, CTPOMTENBHBIX JNIEMEHTOB). YUET YKA3aHHBIX [ACCHBHBIX
3NIEMEHTOB B BEPOATHOCTHBIX MOJEISX CHCTEM PEKOMEHIyeTcs 000CHOBBIBATE.

56. C uenvko Boiseienus HC, ofycnOBIeHHBIX ceCMHYECKHM BO3NEHCTBHEM,
pekoMeHIyeTcs paspabaTelBaTh ceffcMmueckue Oepesbs  COOBITHI HA  3Tamax
NpedBapUTENIPHOrO aHANH3a CelicMUYeCKUX COOBITHH U 3Tane MonenupoBanus Al

57. PexoMeHayeTcss y4MTEIBATH JIOTHYECKYH TNPHYMHHO-CIEACTBEHHYIO CBA3b
COORITHH, CBA3AHHBIX C Pa3sBUTHEM CLIEHAPHS CeMCMHYECKOro BO3NEHCTBUS, ¥ BHOCHTH
HeoOX0OMMbie H3MeHeHus B Mogens BAD ceficMuyeckux BosmeiicTRULL. Pexomennyetcs
YUUTHIBATh, YTO NpPH MOCTHXKEHHHM CEHCMHMYECKHM BO3NEHCTBHEM IPeNyCMOTPEHHOIO
MPOEKTOM YPOBHS OCTaHOB OIIOKa JOJDKEH OBITh BHLIMONHEH 110 CHTHANY CeHCMO3alyThL

58. Ilpn mopmenupoBanuy AIl peKOMeHAYeTCS YUHTBIBATh, YTO IOCHEACTBHEM
CeHCMHHYECKHX BO3AEHCTBHUE GONbLIOH HHTEHCHBHOCTH MOXeT OBITh 3aTpymHEHHe
AOCTyIa nepcoHana B OTACNbHbIE 30HE AC 1711 BOIMOXHOCTH YIIpaBlIeHHS aBapueii.

59. PekoMeHAyeTcs YYHTHIBATH OTIHYME B BEPOATHOCTSX BOCCTAHOBJICHHSA
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3JIEMEHTOB MoOJeJled BHYTPEHHMX M BHEIIHHX BosfelicTsuil. [Ina ceilcMuueckux
BO3NEHCTBUH MHTEHCHBHOCTH MP3 H BhIlle BO3MOXHOCTE BOCCTAHOBIEHHA A
3MEMEHTA MOXKET OBITh CHMXEHa HIM OTCYICTBOBATH. PeKOMEHIyeTCHd OLEHHBATH
BEPOSATHOCTE BOCCTAHOBJIEHHS CHCTEM (3NMEMEHTOB) € YHUETOM HHTEHCHBHOCTU
CeHCMHUYECKUX BO3AEHCTBHIA.

60. ITpu mMonenuporanuu All pekoMeHIyeTCs YUHTHIBATL 3aBHCHMOCTE OTKA30B
3MeMEHTOB BCJIEINCTBHE OHHOBPEMEHHOIO CEHCMHIECKOT0 BO3NeHCTRHS Ha 3TH 31eMEHThI
NpH  pacloNIOKEHHH HX Ha OAHHAKOBBIX MM ONM3KHX BBICOTHEIX OTMETKax,
CTPOMTEJIBHEIX OCAX M OPHEHTALHK B OJHOM M TOM )K€ HalpaBAeHMH. I[Ipi NOCTpoeHHH
BEPOATHOCTHOH MOZIENH YKa3aHHbIE 3aBHCHMOCTH CNeNYeT YIUTHIBATh MOZEIMPOBAHHEM
OTKa30B 3JEMEHTOR 0 00mmel npuunHe, 00yCIOBIEHHBIX CeICMAYECKIM BO3NEHCTBUEM.

61. B amamuze AIT pexoMeHAyeTcs UHTETPHPOBAHO YUMTHIBATh XaPaKTEPHCTHKH
ceficMuyecKkoil onacHOCTH mnomanky AC U XapaKTepHCTHKH YCIOBHBEIX BEPOATHOCTEH
OTKaza (MOBPEXNAEMOCTH) B [IHaNa3oHe CeHCMHYECKMX BOINEHCTBHE pasiuuHOM
HHTEHCHBHOCTH K Y4CTOTBl, ONpelesleHHOM BEPOATHOCTHBIM AHAIH3OM celffcMuueckoil
onacHocTH Iwowaaku AC.

62. [lna onpeneneHus cpemHell BepoATHOCTH TXeNEIX aBapHil, 06yCIOBIEHHOM
CEHCMHYECKHMH BO3LEHCTBUAMH, PEKOMEHIYETCS JUIs OSJEMEHTOB BEpPOSATHOCTHOH
mozenu 6roxa AC KCIONB30BaTh CPENHNE 3HAYESHHS CefCMUTECKOH TOBPEXKIAEMOCTH |
CPEIHHE XapaKTePUCTHKH CeHCMHYECKOH ONMACHOCTH IUIOAagkM (CPeIHHE KpHBELIE
CeHCMHYEeCKO# ONACHOCTH, CpeOHHE CHEKTPhl paBHOH YacTOTH MpeBbilleHHs). B
Ka4ecTBe BEPOATHOCTHOrO [1OKa3aTeNls 0e30IacHOCTH, OLEHHMBaeMoro B paMkax BAB
CCHCMHYSCKMX BO3NEHCTBHH, peKoMeHIYeTICs WUCHOIB30BAaTh CpEOHEE 3HAYEHHe
CyMMapHO¥i (1o BceM CeHCMHMYECKHM BO3INEHCTBHAM) BEPOSTHOCTH TSDKENBIX ABapHil 3a
OJHH rozg ans opHoro 6moka AC.

XI. Auxanus HeompeneJeHHOCTH, YYBCTBUTE/ILHOCTH, 3HAYHMOCTH Pe3yJIbTaTOB
BAD ceficMHYeCKHX BO3ACHCTBHIi H oueHKa YPOBHA OesonacHocTH Groxa AC

63. AHanu3 HEONpPEHENeHHOCTH, YyBCTBHTENBHOCTH M 3HAYHMOCTH Ha 3Tamne
BBIIIOJIHEHUS OTHENBHBIX 3amad BADB ceficMudeckux BozzmeHcTBHE pexomennyercs

BBINIOJIHATE B COOTBETCTBUM ¢ peKoMeHAauuIMH k3 PB-024-11.
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64. AHanu3 pesynptaToB BAB ceficMHYecKiX BO3ZEHCTBHM M OUEHKY yPOBHS
GesonmacHocTn  6moka AC  peKOMeHAyeTCd  BBIIOJHSATL B COOTBETCTBHH €

pexkoMeHnauuaMu u3 PB-024-11.
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ITPHJIOXXEHHE Ne 1
K PYKOBOZCTBY 110 6€30f1acCHOCTH
TIIPH HCIIOAB30BAHHH AaTOMHOH 3HEPrHy
«OCHOBHBIE pEeKOMEHIALHH K pa3paboTie
BEPOATHOCTHOTO aHaIH3a He30macHocTH
ypoBHs 1 1ng 61oka aTOMHON CTaHUMH NpH
HCXOAHBIX COBBITHX, 00YCIOBIEHHBIX
CeHCMHYECKHMH BO3NCHCTBUSMUY,
YTBEPXAeHHOMY NpuKasoM PenepansHoii
CJTy>k6B1 IO 3KONOrHYECKOMY,
TEXHONIOTHYECKOMY H aTOMHOMY Hag3opy
OT K O/ » fge:fﬁanmf 20/85r. N 3

Cnucok coxpaiueHuii
aBapHiHag 3aIuTa
aHalu3 HAASXKHOCTH NEPCOHANA
aBapHiHas NOCIEOORATEIIEHOCTE
aToMHas CTAHIHSA
GI109HBIH NYHKT YNPABNEHHH
BEPOATHOCTHEIH aHamu3 6e3onacHocTH
BO3MOJKHBIH 04ar 3eMNeTPsICeHuit
BEPOSATHOCTE OIIMOKH IIepCcoHana
HCTOYHHK paJgHOaKTHBHOCTH
HCX0oHOe cobbITHE
JTHHUS 3eKTpoliepeaay
MexIyHaponHOe areHTCTBO 110 HCIIONb30BAHHIO ATOMHON 3HEpTHH
MaKCUMAaJbHOE PacyeTHOE 3EMICTPACEHHE
HOpMaJbHas IKCITyaTaus
owxbKa nepcoHana
OTKPBITOE PACIIPENENNTEIFHOE YCTPOHCTBO
IIPOEKTHOE 3eMIIeTPICEHHE

PE3epBHaA OU3EIB-3ICKTPUYECKAS CTAHIIHA




[TPMIOXEHUWE Ne 2
K PYKOBOACTBY 1O fe30macHoCTH
NpH KCTOAb30BaHHM ATOMHOM SHEPTHH
«OCHOBHEIE PEKOMEHIALMH K pa3paboTke
BEPOSTHOCTHOTO aHaNH3a 6€30MacHOCTH
YPOBHS 1 ju1g 6110Ka aTOMHO# CTaHLMHK NpH
HCXOJHBIX COOBITHAX, 06YCIOBIEHHEIX
CEHCMHYECKUMH BO3TEHCTBHAMHE,,
YTBEpKIEHHOMY IIpUkasoM DenepaisHoi
CIy GBI 10 SKOMOTHYECKOMY,
TEXHOJOTHYECKOMY H aTOMHOMY HaA30py
oT « & » ?gyag;(zw 20/#r. No 22

TCPMHHB] H OIIpEeIEICHHUS

AKceqeporpavMma — 3aBHCHMOCTb YCKOPEHHUS KONeBaHuit OT BpeMeHH.
AKcexeporpamma aHAJ0roBas (nopoGpanHasn) - aKceseporpaMma,
3apervCTpHPOBaHHas HpH PeaNbHOM 3€MIETPACEHHH M NPHHATAs OIS pacyeTa Ha
CeHCMOCTOMKOCTb C YIETOM €€ COOTBETCTBHS CeCMOTEKTOHHYECKHM H IPYHTOBBIM
yciioBuaM miomanxku AC.

Axceleporpamma 3emJIeTpsCeHHs — aKceNeporpaMMa Ha cBoBONHON MOBEPXHOCTH
TPYHTa MPU 3eMIICTPICEHHH.

AxcereporpaMma OTBeTHasl — aKCeleporpamMma KOHCTPYKIHH, ONpefeiiseMas H3
pacyera BEIHYKICHHBIX KoseOaHuil npu celicMHYecKoM BO3NelCTRHH.
AKcelleporpamma moO3TasKHAsl — OTBETHAS aKCeNeporpaMMma s OTHEBHbIX
BBICOTHBIX OTMETOK COOPYKEHHUS, HA KOTOPBIX YCTAHOBIEHO 060pYN0BaHMUE.
AKcejleporpaMma  CHHTE3HPOBAHHASl  —  aKceleporpamMma,  [OJNydeHHas
aHANUTAYECKUM [YTEM HAa OCHOBE CTaTHCTHYecKoll obpaboTku ¥ aHanu3a psna
aKceneporpaMM ¥ (HIH) CTEKTPOB peaybHBIX 3eMIIETPSICEHHH € YYeTOM MECTHBIX
CEHCMMYECKUX YCIIOBUIA.

Aunearoprpiii pasbpoc (HeompegeneHHOCTs), Br — pa3bpoc 3HaUEHHMI napamerpa
ABIICHHS BCNENCTBHE €ro CiyyaHHOH (CTOXAcTHYecKoil) MPHpOXBI. AneaTopHIii

pa3bpoc yUUTBIBAETCA MOIENMPOBAHHMEM IAPAMETPA KaK ClIyYaifHON BeJIWYHHBI B
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BEPOATHOCTHOH MoZend. B GonblusBCcTBE clydaeB aneaTOpHBIH pa3bpoc He MOXKET
ObITe  yMeHbIIEH nyteM cbopa  JOMONHHUTENBHBIX JNAHHBIX  ([OPOBENEHHMS
JONOIHUTENBHBIX  HCHBITAHMH  MaTepHana), NOJAYYCHHS  JONOJHMTENBHOI
HHpOpMAaLIKH.
AHanu3 peakuHH DAOMIAJKH — ONpeAeNeHUe IBWXEHWH TIpyHTa [IpH
3EMJIETPACCHNH C  YYETOM MECTHBIX YCJIOBHH TIpyHTa, € MOMOIIBI TEOPHHU
pacmpoCTpaHeHH ILIOCKHX BoJH. [Ipodune rpyHTa MoAeIHpyeTes KaK cTond rpyHTa
KOHeYHOH TIIyOMHBHI ¢ OeCKOHEYHBIM HpPOCTHPAaHHMEM B TIOPH30HTAILHBIX
HaNpaBleHHAX. BOIHEI 3eMIETPACEHNA PACIpOCTPAHAIOTCS BBEPX 10 CTOAOY rpyHTa,
onpenensas NBUXEHHA IPyHTa Ha OBEPXHOCTH.
AHajn3 ceficMHYecKOH MOBPeXIAeMOCTH 3JeMeHTOB — NPoLeAypa OnpelelieHus
BHIOB OTKa3a M KPHBBIX CEHCMHYECKO¥ NOBpexnaeMOCTH A1 CelicMHYecKoro
nepedHs 3JIEMEHTOB.
BeposiTHOCTHBIH aHalH3 ceHcMHYecKoi ONACHOCTH — BEPOATHOCTHBIM Merton,
COYETAOUIMH anbTepHaTUBHbIE MOZENH O04YaroB, MHepHONbl NOBTOPAEMOCTH H
3aBHCHMOCTH 3aTyXaHHS CHJIBHOTO J[BHXEHHS, a Talkke SBHBIE H CiiydalHble
HEOIpPEeNeNeHHOCTH B BEPOATHOCTHOM MOJENH celcMUYecKo OIacHOCTH A
TI0JIy4eHHs BEPOATHOCTH MPEBBILIEHHS] KOHKPETHOTO YPOBHS JBHXXEHHS IPYHTA.
BeposTHocTs ychaoBHasg (B aHadu3e MOBPEXKAAEMOCTH) — BepPOATHOCTD
paccMaTpUBaeMOro COOBITHS B 3aBMCUMOCTH (NPH YCJIOBHH) OT JOCTHXXEHWs
(GUKCHPOBAHHOIO 3HAYEHHS MaKCHMAJBHOIO YCKOpPEeHHS CBOOOAHON HMOBEPXHOCTH
TpyHTa @ B JOJAX YCKOPEHHs cBOOONHOro nameHusa g — P(a). Bmecto yckopenus a
MOTYT TaKKe UCHOJNL30BATLCA APYTHe XapaKTepUCTHKH HHTEHCHBHOCTH BO3[EHCTBHS
Ha cBOOONBON IIOBEPXHOCTH TPYHTA.
B3aumoaeiicTBHe cHCTeMBl FPYHT-COOPYKeHHEe — MEXaHHYECKOE B3aHMOIEHCTBHE
CTPOHTENBHBIX KOHCTPYKUHMH COOPYXeHHsi ¢ TIpPYHTOBBIM OCHOBAHHMEM 3TOTO
COOpYXEHHS TIpH BHEIIHEM BO3LEHCTBHM, C YUETOM pPacHpOCTPaHAIONIUXCS
NajfaloluX W OTPaXKAIOIIHXCA CEHCMHYECKMX BOJIH MIH BHEUIHHX YIApPHBIX

BO3IERCTBHHA Ha COOpPYKEHHE.
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I'pannanaga ceilicmocrofikocrs (HCLPF) saementa — 3naveHue ycKopeHus (B
AONSAX yCKOPEHHs CBOGOAHOIO NMajeHus g) Ha cBOOOAHOMN NOBEPXHOCTH FPYHTA, IPH
KOTOPOM YCIOBHafg BEPOATHOCTL OTKa3a 3J6MEHTa He MpeBeliaer 5 % c
AOBEPUTENBHOH BEPOATHOCTBIO, paBHOit 95 %. Jina cpenmeil KpuBOH ceffcMUYecKok
MOBPEXKNAEMOCTH, NpH KOMOHHHPOBAHHON HEOUPEENeHHOCTH B Inpexenax 0,5
3HAYEHHE yCKOPEHHA IPaHMYHOM CeHCMOCTONKOCTH IPHONM3UTEIEHO COOTBETCTRYET
CeACMHYECKOMH NoBpexaaeMocTy, pasroit 0,01 (1 %).

I'pannynaa ceficMocrolikoeTh 6noka AC — 3HaueHme yckopeHHs (B Jongx
YCKOpeHHsi CBOOOLHOTO MafeHua g) Ha cBOGONHON IOBEPXHOCTH TpyHTA, IpH
KOTOpPOM OLEHEHHOE CpefHee 3HAa4eHHe YCIIOBHOM BEpPOATHOCTH TSKENOro
HOBPeXIEeHns aKTHBHOH 30HEI He npeBEIaeT 1 %.

JpuxeHre CcBOGOAHONH MOBepXHOCTH MAOWAZKH — IBMXKGHHE TCpYHTA,
IPORCXOAdIlee HENOCPEACTBEHHO Ha CBODOOHOH NOBEPXHOCTH MM BOAM3H
MOBEPXHOCTH Ha KOHKPETHOH IVIOINAAKE MPH  OTCYICTBHH  COOPYKEHHS
(ctpoutensHoro obwekTa). Onpenensercs [0 AaHATH3Y peaKUMM MMOLIAZKH Ha

celicMHUeckoe Bo3IeHCcTBHE.

Hearperaumsi — pacyeT Haubolee BepOATHBIX MATHHTYI 3eMIIETPACEHU H
paccrosiHu¥ OT ovara A0 MAOCHIAAKH, NMpeoblIafaloliMX B BEPOATHOCTHOM aHAJIH3E
CeHCMUYECKOA ONAcHOCTH NpH JaHHOM IIepHOZE MHOBTOPSEMOCTH H nepuoze
KoJiebaHHH,

HdemnpupoBaHHe (3aTyxaHue) BA3K0E — BUI neMndHpoBaHys, KOTOPOE BOZHHKAET
IpH JBMKCHUM Tejna B BsA3koH cpexe. [lpw BsskoM nemndmpoBannu cuia
CONPOTHBIIEHH CPelibl NPONOPIHOHANIbHA CKOPOCTH KoNebtomerocs Tena.
HemudupoBaHHe KOHCTPYKIHOHHOE, MATepHAIbHOE, FHCTEpe3HCHOe — BHI
neMnQupoBaHHsd, IPH KOTODOM DACCEMBAHME >3HEPTHH IIPOUCXOAUT 332 CYET CHN
BHYTPEHHETO TPEHUS.

Hepeso cobeiTHil ceficMuueckoe — rpad, oToGpaxkaromipi NOTHKY Da3BUTHSI
CEHCMHYECKOr0 BO3NEHCTBHS OMpedeleHHOH HHTEHCHBHOCTH, HCIIONB3YeMBIH 1Ns

MOIenUpOBaHKA BOSHUKHOBEHUA celicMuyeckux MC.
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3aKkoH 3aTyXaHH HHTEHCHUBHOCTH BO31eHCTBHSL OT PAcCTOSHHA J0 O4ara —
3aBUCHUMOCTE OANbHOCTH, BETHYMH MAKCHMAalbHOTO WM CHEKTPAIBHBIX YCKOPEHUH
(mms pasHeIX nepHonoB KonebaHMI) OT XapaKTEpPHOTO pAacCTOAHNS HO odara
3eMileTpacenus. B KavyecTse napaMeTpoB 3aKOH MOXET CONEPXaTh XapaKTepUCTHKH
HONBHKKH B oYare rpyHTOBOI'O OCHOBAHHS TUIOUIAIKH.

32K0OH MOBTOPSIEMOCTH 3eMJeTpsACeHHH — muHEiHas 3aBHCHMOCTG Jorapudma
YpClia 3eMIETPACCHHH B ONpenesieHHOM paioHe 3a OnpeieneHHBH IPOMEXYTOK
BPEMEHH OT MarHUTYIBI.

3ona BO3 - 3082 BO3HUKHOBEHHS 04aroB 3eMIETPsICEHHH.

Hcxonnoe cobbiTHe ceficMHYecKOe — HCXOOHOE COOBITME, BbLI3BaHHOE
CeHCMHYECKUM BO3AeHCTBHEM.

Kosddpuunenr saskoro aemMnHpoBaHHA — KO3(QDULNEHT IpONOPLHOHAIBHOCTH
MEXIY CHJIOH BA3KOrO CONPOTHBIECHUS CPeIbl H CKOPOCTBIO ABHIKEHHA Tela.
Koadpduuuent pemnpuposanna (gons, NpoueHT OT KpPHTHYECKOro) -—
OTHOLUEHHE TEKYIIEH BENUYMHBI KO3()OHLUEHTa AeMIQUPOBAHUS OCLHIIATOPA C
BA3KHM  HeMNQEepoM K  KPHTHYECKOMY  3HAYEHHIO ero ko3 QHIHeHTa
JeMNIIQHUPOBAHHS, BEIPXKEHHOE B NONIAX HIIH MPOLEHTAX.

Kpugas celicMH4eckoii onacHocTH (celicMHYecKOro pucka) — IpeACTaBIeHHOE Ha
rpa)uxe MHOXECTBO 3HaYeHMIH YacTOT IpeBHILEHHsS CeHCMHUYEcKHX BO3NeHCTBHH
3allaHHON HHTEHCMBHOCTH B 3aBHCHMOCTH OT IPHHSATOrO MApaMeTpa HHTEHCHBHOCTH
CeHCMMYECKOTO BO3NEHCTBUA. B BEPOATHOCTHOM aHaiM3e KpHBBIE celicMHueckoli
OIAaCHOCTH  pa3pabaTeIBAlOTCA  ANA  pPasNH4YHBIX  YPOBHeH  MOBEpPUTENBLHOMH
BEPOSITHOCTH.

Kpupaa celicMuyeckoil noBpexaaeMOCTH — NPeACTaBAeHHbIE Ha rpadHKe
3HAYeHHS YCNOBHOM BEPOATHOCTH OTKa3a 3/IeMEHTa B 3aBHCHMOCTH OT psza
3HAYCHHH MaKCHMaJNbHOTO YCKOpeHHs cBobonHoH nosepxHocTy miomankuy AC (Miy
Apyroro mnapaMeTpa MHTEHCHBHOCTH, €CNH KpHBbIE CE€HCMHYECKOH OMDAcCHOCTH
IIpeCTaBIEHBI C €T0 IOMOLIEIO0).

Kpuagppte ceiicMH4YecKoH OmMacHOCTH AAf KBaHTHIedl — Habop KpuBBIX
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CeHCMHYECKOH OMacHOCTH, KOTOpBle HCMONB3YIOTCA MjS BBIIONHEHHS aHAIM3a
HEOMpPENENCHHOCTH B OLEHKaX YacTOT M MHTEHCHBHOCTH COOBITHI, KOTOpBIE
COOTBETCTBYIOT Pa3ilYHbIM YPOBHAM JOBEPUTENLHON BEPOSTHOCTH.

Kpurnueckoe aemnduposanue (3aTyxamme) - 3Hauende KoaHuHeHTa
AEMIIGHPOBAHUS OCLMILIATOPA C BA3KHM HeMIIpepoM, [IpH KOTOPOM KojleBaTelbHbIi
XapakTep ero ABHXKEHHs MEHSETCs Ha arepHoJHUYEcKHH,

MaruuTyaa ~ Mepa CHNBl  3eMJIETPACEHHd, CBA3aHHAS C  SHepruel,
BeICBODOXKalomelica B (dopme ceffcMudecknx BonH. MaruuTyna BRIpaXkaeTcs
YHCNICHHOH BENUYKMHON B cTaHAapTHOH mkane (PHXTepa, MOBEpXHOCTHBIX BOIIH,
MOMEHTHOH MarsuTyas! U T.IL.).

MaxcumaarHoe (I1HKOBOE) yCKOpeHHe 3eMHOH MOBEPXHOCTH ~ MAKCHMANbHOE
YCKOpeHHe aKCeNeporpaMMBl, KOTOPOE DPEeanu3yeTcs Ha CBOGONHOM IOBEPXHOCTH
IPYHTa OPH 3eMIAETPACEHHH.

Meron sorndeckoro Jepepa — BEPOATHOCTHBIA METON YdeTa HeOIpelesieHHOCTEH
MOAeneH NpH MOJENHPOBaHMH. B 3TOM MeTone MpUMeHseTCs CTPYKTypa M3 y3IOB H
BETBEH B BHZE I€peBa, IPEACTABIAIOLIAX COOTBETCTBEHHO TOUKM IIPHHATHS PeLIeHH
M albTepPHATHBHBIC MOZENH. BeTsBH OT KaXJoro ysna HMET ONpeIeNeHHbIH
3agaHHbIA Bec. CymMMa BecOB BeTBeH KaKIOro yana paBHa emmHuue. JTOMCK IO
TIOTHYECKOMY [LEPEBY BBINOJNHACTCH MYTEM HCUEpHHIBalOLIell BBIGOPKH HIH 1O
BEPOATHOCTHOH MPOLEAYpPE 1711 ONPEAeSICHHS CTATUCTHYECKHX PALOB.

Ouar semuerpsiceHHst — 06BEM Ie0NOTHYECKOH CPElb, IAe NPOUCKOLIT Pa3pBIBEL
IIOPOZ ¥ BLICBOOOXIEHNE yIPYTUX HaNpsxeHu#. Pasmep o6nacTé oyara u BenyyrHa
cOpachiBaeMBIX YIOPYTUX HATPKEHHH O06YCHOBIMBAIOT 3HEPLHIO CeliCMUYECKUX
BOJH W MAarHuTydy 3eMieTpsAceHHs. Mepol BeJIHYMHEI Ouara SBISETCS TAKXeE
CeHCMHYECKH MOMEHT — NPOM3BENEHHE MOLYIIS CABHTa TOPHBIX MOPOA Ha ILI0AMb
paspsiBa ¥ aMITHTYRY cMellieHus. MecTo B ouare, B KOTOPOM HauMHAETCA Pasphls,
HA3BIBAETCA THIOUCHTPOM (POKYCOM) 3eMIIETPACEHHS, @ €r0 IIPOEKUHUT Ha 3eMHYIO
NOBEPXHOCTE — OMHUIEHTpoM. [lo THIy CMeIMeHHMA MOpoA oYar MOXeT ObiTh

OXapaKTepH30BaH Kak CABHT, cOpoc, HaaBur WiIH §oJ1ee C0KHAS KX KOMOHHAIMA.
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Pasbpoc (HeonpenesieHHOCTH) KOMOHMHHpPOBaHHbINH, B, — HeompenmeneHHOCTS,
COCTOAIIAS M3 aNeaTopHOro (CinyyaiHoro) Br m snmcTeMHMYeckoro (MolensHoro) Py
pasbpoca (HeompenenenHocTd). Mepa pas6poca B BHge JorapHDMHYeCKH-
HOPMAJIBHOTO CTAHAAPTHOIO OTKIIOHEHHA ONPENeIeTCs KaK B, = /B2 + B2 .
CelicMHueckafi omacHOCTL (B BepPOSSTHOCTHOM  aHaJH3e  celicMHYecKod
ONMACHOCTH) — IPEACTABIAETCS B BHE OXHaeMbIX (B TeUeHNe 33 JaHHOTO HETEpBAA
BpeMEHM) YACTOT  MpEBBINIEHHA  CEHCMHMYECKHX  BO3JEHCTBMI  pasmuyHO
HHTEHCHBHOCTH Ha mromaike AC. MHTeHCHBHOCTH BO3HEHCTBHSI XapakTepH3yercs
napaMeTpoM (MaKCHMAJBHBIM YCKOPEHHEM IOBEPXHOCTH TIPYHTa, CHEKTPATbHBIM
YCKOPEHHEM IIOBEPXHOCTH TIpPYHTA [pH 3afaHHOoM yacToTe H KoadhdHUHeHTe
AemnouposaHus u T.01.). [Teproa BpeMeHH OBBIYHO 3a1a€TCH PABHBIM ONHOMY rony,
& OLIEHEHHAS YACTOTA Ha3blBaeTCs MOHOBOM YacTOTOMH BO3eCTRH .

CeiicMuyeckas NOBPEXIaeMOCTb 3JIeMEHTa (COOPYKeHHs, 000PYIOBAHHA HJIH
HX  COCTABHOH 4acTn) 0nOpH ceficMHYeCcKOM BO3AeHCTBHH  3aJaHHOMH
HHTEHCHBHOCTH — YCJIOBHad BEPOSTHOCTb OTKa3a JIEMEHTA NPH JOCTHXCGHHH Ha
cBoOONHOH MOBEPXHOCTH IPYHTA 3a0AaHHONO YPOBHS HHTCHCHBHOCTH CelCMHYECKOT0
BO3CHCTBHSA. YPOBEHB CEHCMMYECKOTO BO3NEHCTBHA MOXET ObITh 3aaH CHEKTPOM
OTBeTa (PeakuuM) 3TOTO BO3NEHCTBHS Ha CBOGOAHOM NOBEPXHOCTH ILAOLIAIKH.
CelicMyyeckas NOBPeXKAAEMOCTh HE 3aBHCHT OT celicMHYeckol ONacHOCTH
TUJIOMIAAKM ~ PacloNOXEHHS  paccMaTpuBaeMoro  o0BeKTa, HO  yYHTHIBAeT
CHEKTPANIbHEIN COCTAB BO3ASHCTBHS HA HErO.

CeilicMuueckuli HCTOYHHMK — 0600LIEHHBIH TepMHH, OTHOCSILHHCH K ZOMEHAM
(obnacTH reonorHyecKkol Cpesibl, XapaKTepH3YIOIUECH BHYTPEHHEN OIHOPOIHOCTHIO
(pH3HIECKMX CBOMCTB H PAacCeAHHON CeHCMHUYHOCTHIO) H TeKTOHHYECKHM CTPYKTYpam
(PaspeIBHBIE M CKNAaO4aThle AHCIOKALMH), KOTOpble MOTYT BEI3BATh KoNeGaTenbHbIe
OBHXEHHA H TEKTOHMYECKHEe AedOopMAalliil IOBEPXHOCTH. B BeposTHOCTHOM aHamm3e
CeHCMHUYECKOH OMacHOCTH AN CEHCMHYECKHX HCTOYHHKOB HOJDKHBI OBITH 3aNaHbl

XapaKTEPHCTHKH YaCTOT BO3AEHCTBHE B 3aBUCHMOCTH OT MarduTyLn SEMHGTPHCEHHﬁ.
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Ceificmuueckuii 00xoa 6noka — BH3yanbHas NPOBepKa, BEINOMHIEMAs B 30AHUAX,
coopyxenuax u Ha miaowanke AC, rae GH3MUECKU pACHONONKEHB 3JIEMEHThI
CeHCMHMYECKOro MEPEYHS 3JIEMEHTOB C LENBI0 YCTAHOBHTE!

COOTBETCTBHE TIPOLEAYpaM MOHTaXa H TpeGOBaHHSIM KOHCTPYKTOPCKOit
TOKYMeHTalHH, 0CTATOYHOCTD YCIOBMI 3aKpETUIEHHS 3IeMEHTOB;

TO4YHOE pAaCIONOXKEeHHe OJIeMEHTa Ha NIoWajke (3MaHMe, IIOMEIIEHHE,
BBICOTHAsI OTMETKA, OPHEHTALHS B OCSAX 30AHHA ),

BO3MOXKHbIE CEHCMHUYECKHE TPOCTPaHCTBEHHbIE B3aHMO e CTRHA.
CelicMuyecknil MepedeHp 31€MEHTOB — repedeHsb 31emeHTOB AC H IPYHTOBBIX
OCHOBAaHMH, M1 KOTOPBIX HEOOXODHMO BBINONHMTE AHANH3 CelCMHYECKOi
NOBPEXI2EMOCTH.

Ceiicmuueckoe  NPOCTPaHCTBEHHOE  BIAHMOJEHCTBHE —  MEXAHHYECKOS
B3aUMOJCHCTBHE  00ODYZOBaHMA, 3JIEMEHTOB  PACHpPEAEHTENBHBIX  CHCTEM,
CTPOUTENBHBIX KOHCTPYKIUMH C DPACIIONOXKEeHHbIM BONM3U 3JJEMEHTOM CelicMHYecKoro
CIHCKa, B Ppe3yJbTaTe 4Yero MOXKET [POH30ATH OTKa3 3TOTO 3NeMeHTa U
HEBBINONHEHHE BO3I0KEHHON Ha HEro QyHKIHH.

CnexTp oTBeTa (peaKUuH) — COBOKYIHOCTE A6COMIOTHBIX 3HAUYCHHH MaKCHMATBHBIX
OTBETHBIX YCKOPeHMH JHMHEHHOro OCUMIUIATOPA TPH 3alaHHOM aKCeleporpaMMoit
BO3NEACTBMM C y4eTOM CoOcTBeHHOH wacTOThl komeBanmdi #  mapameTpa
NeMII(PHPOBAHHA OCLHIIIATOPA.

CnexTp oTBeTa paBHOI 4acTOTh NPeBBILIEHHS! — CIIEKTP OTBETA, ONPENENSeMEIH
TakuM 00pa3oM, YTOGB! 4acToTa NpeBbINEHHS (B TeYeHMe 33JaHHOTO WHTEPBANa
BPEMEHH) CIeKTPanbHOM BENMMUYMHBE! (YCKODEHHS, CKOPOCTH, NepeMellieHHs) Obuia
ONMHAKOBOH AN BCEX 3HA4YeHMH 4YacTOTHl koneGaHuil (mephopa konebaHMil) 3TOro
cnexrpa. Ilepuos Bpemern 0OBINHO 32128 TCS PABHEIM OLHOMY FOIY.

CnexTpanbHoe  ycKOpeHHWe — 3HAaUeHHME  YCKOPEHHS  CHEKTPA  OTBETA,
COOTBETCTBYIOLUEE 3a1aHHOH wacToTe (epHoxay).

CnexkTpbl O0TBeTa pPaBHBLIX YACTOT NpeBbLINICHMA NIH KBAHTHJIeH — Habop

CICKTPOB OTBETa paBHBIX YaCTOT IIPEeBLILIEHHA C Pa3IMYHBIME  YPOBHAMMU
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JOBEPHUTEABHON BEPOATHOCTH, KOTOpPBIE HCNOMB3YIOTCA U1 BLIUTOMHEHUS aHaNW3a
HEONpedeIEHHOCTH B OLIEHKAX YaCTOT ¥ HHTEHCHUBHOCTH COOBITHH.

YcKopenHe HYNeBOro AepHOdAa — CIEKTPATILHOE YCKOPEHHE B aCHMIITOTHYECKOi
(TBEpmOTENBHOM) 06acTH CreKTpa, KOTOpas OBBIYHO JIEXKHT B [UAMA30HE HACTOT
Gonee 33 'l (MakcHMaNbHOE YCKOPEHHE aKCeNneporpaMMEl CTIEKTpa OTBETA).
YacToTa npeBbIeHHs 3aJaHHOM HHTEHCHBHOCTH cefiCMHYECKOT0 BO3HeiicTBHS
Ha miaowaaxe AC - OleHEHHOe 3HAYeHHWe BEPOSTHOCTH NpPeBBINIEHHA 3aJaHHOIO
3HAYCHHUA [IapaMeTpa HHTEHCHBHOCTH CeHCMHYECKOro BO3NeHCTBHA Ha NOBEPXHOCTH
mnomanky AC Ha HHTepBalie BpeMeHH OIHH roJl.

JnucreMuueckuii pasbpoc (HeompegesenHocTs), By — pasbpoc, OTpaXKaroIIHiA
HEONPENETICHHOCTD, CBA3aHHYIO C HEIOCTATOYHOH H3YIEHHOCThIO PACCMATPHBAEMOTO
ABJICHHA, YTO NPEMATCTBYET BOIMONKHOCTH TOYHEE 3TO SIBIEHHE MOJEAUPOBATE.
ONHCTEMU4ecKasl HEONPEHENeHHOCTh INpPHCYTCTBYET B JHAlla3oHe H3MEHEeHHS
3HAYEHHH IapaMeTpPOB, BO3MOXKHOCTH HCIIONB30BATh PASHBIE MOIENH, YpOBHE
ReTanW3aivy P MOIENHPOBAHMH, pPAa3NHYHBIX OKCIEPTHBIX OLEHKaX H B
CTATHCTHYECKON JOBEPUTENBHOH BEPOSATHOCTH. DIIUCTEMUYECKAS HEONPeNeIeHHOCTS
MOXeT OBITH CHH)XEHA 32 CYET IOJIyYeHHs NONOJIHUTENIBHOrO 06beMa HHDOPMALHH,

OJHaK0 4YacTO 3TO HABIAETCH HEHCHCCOOGPaBHHM BCIICACTBHE BPEMCHHEIX,

(l)HHaHCOBI:IX, TEXHHYECKHX OrpaHH YeHHH.
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ITPHJIOXXEHHUE Ne 3
K PYKOBOACTRY 10 Ge30MacHOCTH
IPY MCHOJIB30BAHKMY ATOMHOM 3HEPIHU
«OcHOBHbIE peKOMEHIALIY K pa3paboTke
BEPOATHOCTHOIO aHaNmM3a Be30MacHoCTH
ypoBHA | 1ns 6110Ka aTOMHO# CTaHUMK NpH
HCXOMHBIX COOBITHAX, O0YCIOBIEHHBIX
CEHCMHYECKUMH BO3ACHCTBHAMHY,
YTBEPKIEHHOMY NpHKa3oM DegepansHoii
Cityx0Ob1 IO 3KONIOTHYECKOMY,
TEXHOJIOTHYECKOMY M aTOMHOMY Haa30py
oT « 47 » gred pan 2079r. N 72

PexkoMenayemelii cocTap oT4eTa 1o BAB ceficMnueckux Bo3aeiicTauii

I. O6uwmne cBeneHus

B rmase npuBoauTcs HHOOPMALMS O XapakTEPHCTHKAX UCTOYHHKOB
PalHOaKTHBHOCTH, paccMaTpHBaeMBIX 3KCNTyaTalMOHHBIX COCTOAHHAX,
MOCTaBNCHHBIX IeNsX, 06beMe HCCleNoBaHuit M 3alavaX, BBHINONHAEMEIX B paMKax
BADB ceficMuYeCcKHX BO3NEHCTBHH, H31araloTcsi OCHOBHBIE TIPEINONOXEHHS U
OT'paHUYEHus], IPHHATEIE B aHATHU3E.

B nanHOM rnaBe peKOMEHAYeTCH NPHUBONMTL CCBUIKH HA SKCIEPTHbIE
3aKNHOYEHUA, ToATBepKAatolHe KavecTBo BAB AC yposns 1 ans euytpenrux HUC,
HCNIONB3YeMbIH B Ka4yeCTBE OCHOBBI MNpH BoImosiHeHuu BAB  celicMuueckux
BO3HEHCTBUH.

Pexomenayemas  IocnemoBaTeNBHOCTH M B3aUMOCBA3b 3amay = BAB
CEHCMHYECKHX BO3NCHCTBMH NpHBeAeHa B mpunoxeHud Ne 4 x HacTosmeMy
Pykosonctey no 6esonacHocTi. B oTueTHO#M nokymeHTanuu no BAB ceficMuueckux
BO3HCHCTBHA PEKOMEHAYETCS NpPHBOAUTL NCTANTBHYI0 MHGOPMALMIO O TIOLIAMIKE
pasmemenns AC, KpaTkyro MHQOPMALMIO O PEaKTOPHOI YCTaHOBKe, KOHTpONE H
ynpaBieHHH 610koM AC, CHCTEMaxX OCHOBHOTO H aBapHHHOIO 3MeKTPOCHaGKeHws,
CHCTeMaX OXJIAKIEHHS OCHOBHOro 0BODYINOBaHHA M O CHCTEMAX, YYACTBYIOUIMX B
BBINOJHEHUH GYHKUMH GesomacHocTH. PekoMeHfyeTcs NPHBONUTH CCBUIKM Ha

COOTBETCTBYIOIIHE HCTOYHHKH, COACpXalllie Oouee JETAJIBHYIO PIH(IJOPM&I.IHIO.
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B oruyetwoli nokymeHTaums 1no BADB  celfcmuueckHx  Bo3melicTBumil
PEKOMEHAYETCA NPHBOAWTE KPATKUE XapakTepPHCTHKW METONHK, DPYKOBOACTR H
KOMIBIOTEPHBIX  [IPOTpamMM, HCMOJB3YEMBIX IO  pellleHHs BCceX  3a34ad,
PaccMOTPEHHBIX B paMkaxX BAD ceficMuueckux Bo3geiicTeHiA.

II. C6op undopmanuu, cnexuduyeckoi aaa 6xoxa AC

B otyeTHoM goxyMeHTaumu 1o BAB celicMHYeckHX  BO3melCTBHH
PEKOMEHIYETCA NPEACTaBIATE BCe CBENEHHUS 0 O0Kke AC, KOTOpPHIE HCIIONB30BAIUCE
npy  BBIMONHEHHH BADB ceficMuuecknx BosneWcTeHH. MCXOOHBIE HaHHbBIe
PEKOMEHAYeTCA [MpPEencTamisiTh B oObeMe, HeoOXoauMoM i obecneveHus
JOCTOBEPHOCTH U ITONHOTHI aHANH34.

Ilpu moAroToBke MCXOMHBIX NAaHHBIX jid BAB ceficMudeckuX BO3ZeHCTEHH B
OTYETHOH  MOKYMEHTAalMH  DEKOMEHIYEeTCS  NpPEeACTaBlATh  CCHUIKM  Ha
MCIIOIE30BAHHYI0O MHpopMaun0 o0 AC ¥ BBINONHEHHbIE AHAIM3BI, DPE3YNBbTATHI
KOTOPBIX HCIIOIB30BAIMCH ITPU BRINOIHEeHHU BAD ceiicMHYeCKHX BO3HEHCTBUIA.

IIL. BepositTHOCTHBIN aHaMH3 ceficMuueckod onacHocTH miowagku AC

PexoMmeHnyeTcd MpEACTaBASTH aHAIHM3 NO CEHCMHYECKOM  ONACHOCTH
miomankyd AC, BkIrouas:

KaTaJIOTH 3eMNeTpICeHHil peruona;

AGHHBIC MCCNENOBAHMH MO YTOYHEHHMIO CEHCMOTEKTOHHYECKHX YCIOBHIA
TEPPUTOPHH CTPOMTENBCTBA, YCTAHABNHBAIOIIMX MECTOIOJOKEHHE H TIiyBHHY
QYaroB  BO3SMOXHBIX  3eMNIETPACEHHMH, UX MarHHTYOY, T[OBTOPIEMOCTh U
MHHUMAIIBHOE 3MHUUECHTPATBHOE PACCTOAHHE;

moiend 3oH BO3, reoMerpmueckue XapaKTEpHCTHKH CefCMHYeCKHX
HCTOYHUKOB;

COOTHOWIEHHS 3aTyXaHHS, ONpPEHENAIOUINE MAaKCHMAaNbHBIE MAarHUTY/S,
BapHaHTHI COOTHOMIEHUH (3MHCTEMHYECKas HEOIPEAEedHOCT );

38KOHBI ITOBTOPAEMOCTH 3eMIIeTpsiceHuH ans 30H BO3;

JIOTHYECKHe AEpEBhA I aHaNK3a celiCMHYecKod ONacHOCTH,

pe3yneTaThl aHanmKM3a CeHCMMYECKOHM ONAacHOCTH KpHBHIE CcefcMHdeckodt

ONaCHOCTH LI MaKCHMalIbHBIX H CIOEKTpPalIbHBIX YCKOpeHHﬁ, CIICKTPRI OTBETa);
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ceeieHus 06 y4e€TE JIOKAJIEHBIX TI'DYHTOBBIX }’CJIOBHITI B XapaKTCpHCTHKaX

celfcMHMYecKoH ONacHOCTH.

IV. IlpegBapuTenbHbIHd aHATH3 HCXOAHBIX cOOBITHI AnA ceficMuyecKnx
Bo3aeiicTeHil. PazpaGoTka nepedHs cucreM (3JIeMEHTOR) ISl AHAIH3A

PexoMenayeTcs  mpeAcTaBisTh  [epedyeHb  edeHHl  obopydoBaHHi,
CTPOMTENBHEIX 2JIEMEHTOB, JIEMEHTOB PacPeleNNTeIbHBIX CHCTEM C YKA3aHUEM:

HOPAIKOBOTO HOMepa IeMEHTa;

HaKMEHOBAHHS,;

IPUHAIIEKHOCTH K TEXHONOTHYECKOH CHCTEME,;

3JMAHNS;

[IOMELIEHKS;

BBICOTHOH OTMETKU;

KaTeropHH ceficMocToiiocTH B coorBeTcTBHHE ¢ HIT-031-01;

PacnoJIO’KEeHHA OCH 3JIEMEHTa OTHOCHTENEHO ocelt 3nanus.

V. BepodTHOCTHBIH aHAJIH3 PeaKIHH COOPYKeHHil Ha celicMH4YecKHe
BO3JelcTBHSA

B oryeTHOIt nokyMeHTauuld BADB ceficMuduecknux Bo3IeHCTBUI peKOMEHYeTCA
NpeacTaBIATE:

pe3ynbTaTel  BEPOATHOCTHOIO aHallH3a COOPY)XKEHHH Ha BEpOATHOCTH
BO3HUKHOBEHHS ceficMUYecKHX BO3AEHCTBII B BUAE CIIEKTPOB OTBETA,

MOIEN ['PYHTOBBIX OCHOBAHMH, KOTOPBIE HCIONb30BAJUCE B pacuere
B3aMMOJEHCTBUA (TPYHT-COOPYXEHUEN;

pesysibTaThl pacueTa aHalH3a peaKUHWH IIOIIaJKH; CPaBHEHHE CIIEKTPAIBHBIX
XapaKTepUCTHK BO3NEHCTBUH, HCIIONS30BAHHEIX B IPOCKTHBIX ODOCHOBaHHAX W B
PE3yNBTATE pacyeTa peaklUi INOIANKY,

CBEHCHHS O BBIIONHEHHBIX pacueTax [0 ydeTy BapualiHi >KECTKOCTHBIX H
HHEPLHOKEHBIX XapaKTEepPHCTHK.

VI. Ceiicmnuecknii 00xoa 0.10xa
PexoMeHayercs IpencTapiaTh cneayiolllde CREReH S 0 celicMHyeckoM obxome

onoka:



IIPOTOKOINLI 0OX0N0B NOMEILEHHI;

MTOTOBYIO TabiHLy ¢ OCHOBHBIMH pe3ynbTaTaMu 06X0fia (PEKOMEHIALUAMH,
CBEIEHHAMH O IIPOCTPAHCTBEHHBIX B3AUMOMECHCTBHAX, XapaKTePUCTHKAX TPAHHTHOMH
ceHCMOCTONKOCTH );

BBIIOJIHEHHBIE OOOCHOBaHHS TpPaHWYHON  CEeCMOCTOMKOCTH  SNEMEHTOB
HENMpPSIMBIMK METOaMH (IIPH HATHYHH ).

VII. Anann3 ceficMuueckoii HOBpexKIaeMOCTH 31eMEHTOB NIPH celicMH4ecKnX
BO3/ICHCTBHAX

B 7naHHOH riaBe peKOMEHIyeTCs NpeACTABIATE CHEIYIOUHE CBEACHHS O
BBIMTONTHEHHOM aHANIH3e ceficMUYecKol OBPEXXAaeMOCTH IITEeMEHTOR!

METO]I BBIIQJIHEHHS aHAM3a CEHCMUYeCKOH MOBPEXKIAEMOCTH;

BHABI H KPUTEPUH OTKA30B,;

KPHTEPHH UCKIIOYEHHS;

XapakTePUCTHKH  CEHCMHMYECKOH  IIOBPEXAAEMOCTH He  HCKIIOUEHHBIX
31eMeHTOB Ay, Bus Br, Be

VIIL. AHa/nin3 Hafe:RHOCTH NepcoHaa

B oruetHol goxymentaumm mno BAB  ceficMuueckux Bo3melicTuMif
PEKOMEHRYeTCS NPEACTaBJATh Ppe3yibTaThl aHajM3a HaJEeXKHOCTH [epCoHana,
BKNIO4Af: KpaTKOe ONHMCaHMe HCIoNb3oBaHHOR Meromuxy AHIL, nepeyeHs
paccMaTtpuBaeMBIX OlUNOOK EpCOHaNa B HX HASHTHQUKATODE], pe3yNbTaThl aHATH3A
no orbopy owmboxk nepcoHana, pesynapbTaThl aHANH3a N0 ompeieneHuio BOII,
Pe3yNbTaThl aHalli3a N0 oleHKe 3apucuMocTeli OIT.

B oruetHOoH noxymentaunu no BAPB celficMuYeckmx Bo3ZelcTBUI
PEKOMEHAYETCA NMPEeNCTaBIATE 0a30BbIA MepeyeHs NEHCTBUI NepcoHaia ¥ NepeyeHs
ASHCTBHMH, NONYYEHHBIH B pe3yJbTaTe aHamu3a NONOJHHTENBHBIX CLIEHAPHEB,
CBA3AHHBIX C CEHCMHUYECKMME BO3IEHCTBHIMU.

PekoMerayercs mpeacTaBnsTh pe3ynbTaThl okonuaTtensHoro AHIT mis BAB
CefiCMHYeCKHX BO3ACHCTBUE ¢ y4eToM BIHAHHMA (AaKTOPOB, OOYCIOBIEHHEIX

celiCMHYeCKHUM BO3MIEHCTBHEM, Ha AeHCTBHS MepcoHana.
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PexomeHIAyeTCst  NpeACTaBNATe  pe3yibTaThl  OUEHKM  BEPOATHOCTEi
BLITIOJIHEHHS JEHCTBHH IEPCOHANOM, KOTOPBIE HCMOMB3yIoTea B BAB ceitcMuyeckux
BO3OEHCTBHH,

PexomeHayeTcs NpPENCTaBASTh aHANH3 3aBHCHMBIX OHIHGOK nepcoHana u
PE3YNBTATEl HX OLEHKH.

IX. MoaennposaHie aBapHiiHLIX NOCIex0BaTeIBLHOCTEI
PexoMeHITyeTCS NpencTaBIaTh Pe3ynbTaThl Moaenuposanus All Bkmroyas:
CelCMUYECKHE OepeBhbs cOOBITHIA;

KPaTKyrO XapakTepHCTHKY Monend BAD ans Baytpennux UC;

H3MEHEHHbIe M BHOBb pa3paboTaHHBIE mepeBbs COGBITHIT U NepeBBA OTKA30B
IJist y4eTa CeHCMHMYECKUX BO3AeHCTBH PasiMYHOr0 YPOBHS;

4acToThl ceficMuuecknx HMC H  0TKa30B Ing  pasiHuHBIX OHATIA30HOB
BO3OCHCTBHIA;

pesynpTathl  MomenupoBanus All, nepeyeHr MHUHUMANBHBIX CEYeHHI,
BEPOATHOCTE TAXKENOIO IMOBPEXKACHHUS AaKTHBHOM 30HBI IS  KaXKIAOrO M3
paccmarpuBaemsrx HIC.

X. AHaJTH3 HeOnpeae/IeHHOCTH, YYBCTBHTENLHOCTH H 3HAYMMOCTH

B oryetHoit nmokymenTaumu mno BAB ceficMEueckux Bo3melicTBuil
PEKOMEHAYETCA NPUBOAUTE PE3YNBTATE aHANH3a HEONPEHNENeHHOCTH, 3HAYMMOCTH,
YYBCTBUTEILHOCTH.

XI. Anaans pesyasTaToB BAB ceiicmnyeckux Bo3aelicTBUI B olHeHKa YPOBHS
GesonacuocTu Gyoka AC

B oruerHo#t mokymentanum mno BAB  celicMHueckHX Bo3neHCTBHi
PEKOMEHNYeTCA NPUBOANTE PEKOMEHIALMH IIO TMOBBILEHHIO YPOBHA 0€30NMacHOCTH
6noka AC, paspaboTansble no pesynbTataM BAB ceficMuueckux BO3JCHCTBUH, H
BEPOATHOCTHBIE OUIEHKH HX 3((EeKTUBHOCTH, BKIHOYas TEXHHYECKHE U

OpraHH3alliOHHBIE MEDEI.
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K PYKOBOZACTBY 110 6€30I1acHOCTH
IpH HCIIONB30BAHKHY ATOMHOM 3HEeprHu
«OcHOBHBIE peKOMeHIALNH K paspaboTke
BEPOATHOCTHOrO aHanu3a 0e30MacHOCTH
YPOBHS 1 151 6710Ka aTOMHOM CTaHLUK NPy
HCXOMHBIX COOBITHAX, 00YCIOBIEHHBIX
CeHCMHYECKHMH BO3TEHCTBUIMH,
YTBEpXKIEHHOMY IpUKazoM Denepancuoii
CITyOBI 110 3KONOTHYECKOMY,
TEXHOJIOTHYIECKOMY ¥ aTOMHOMY Haf30py
ot « &/ »fgfmmp 20/9T. No__ 33

PexomMeHnnyeman nociaefoBaTeNbLHOCTb H B3aHMOCBSA3b 3agay BAB
celicMUYeCKHX BO3aeilicTRHI

TpeasapuTenbHbll AHAMIS
CElfCMHYECKHK BO3ARHCTRIIL,
Paspabotia nepeuns cucrem

(anemewros) ana aHanka

BepoaTHocrHmit anamiz
ceficMHveckoi
onacHoCTH nnowankn AC

1

|

e

BepoaTrocTHlit aranns
peakuHn 1naniit Ha
ceifcMuyecKe
BO3IEiiCTBHA

h 4

CeitcMiueckuit obxon
6noka

¥

AHANN3 ceficmliueckoi
NOEPENIAEMOCTH
3MEMEHTOB NpH
CEHCMMMECKHX

BOILEHCTBHAX

L 2

ARanH3 HaNeKHOCTH NepLoHana,
AHANH3 CHCTEM, MOLENHPOBaHNE
2BAPHItHBIX NOCNEN0BATERLHOCTER

6

¥

AHaNN3 HEONPERENEHHOCTH, !
3HAYHMOCTH 1 YYBCTBHTENLHOCTH

7




ITPUJIOXEHHE Ne 5
K PYKOBOACTBY 110 6€301aCHOCTH
IIPY UCTIONB30BAHHU ATOMHOM 3Hepruu
«OCHOBHBIE peKOMEHIALNH K pa3paboTke
BEPOSATHOCTHOTO aHanu3a 6e30nacHoCTH
ypoBHA | 1715 610Ka aTOMHO#M CTAHIIHK NIPH
HCXOIHBIX COOBITHAX, 00YCIOBIEHHBIX
CEHCMHMYECKUMH BO3XEHACTBUIMUY,
yTBEpXKACHHOMY NpHKasoM PenepanpHoii
CITyKOBI 10 9KONOrHYECKOMY,
TEXHOJNOIHYECKOMY ¥ aTOMHOMY Hai30py
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Pexomenayembie mopxoabl N0 BepOSTHOCTHOMY AHAJIM3Y celicMHYeCKoii
ONACHOCTH

OcHOBHBIE 3Tanbl BepOATHOCTHOrO AaHANH3a CeHCMUYEcCKOl  OMACHOCTH
NpencTaBieHs! Ha pHC. 6.1. VYKasaHHBle 3Tamel JONOAHAIOTCS AHAIH3OM
HEOMPENCNICHHOCTH, KOTOPHIH  BBIMOJIHSAETCS METOAOM JIOTHYECKOrO0 Jepesa,
n300pakeHHBIM Ha PHC. 6.2.

IIpu Beimmonsennu BAB celicMuueckux BosmeffcTBHI Ha srame COOPYXEeHHS
6noxa AC pnns oueskH ceHCMHYeCKOM OINAcCHOCTM [UIOIIAAKE CTPOHMTEIbCTEA,
AONYyCKAeTCs NPUMEHATE METOAHNKY, OCHOBaHHYI0 Ha MCIOJB3OBAHHN OAaHHBIX KapT
CEHCMHYECKOro paiioHHpoBanus. OCHOBHEIE HOJOXKEHHS METONHKH TIPHBENEHL B

npunoxerun Ne 5 PBE-006-98.
1. CxemaTH3auHs UCTOYHHKOB

Ha namnoMm sTane BHIIONHSETCS MOZENbHOE YINPOMIEHHE OYATOBEIX 30H IO
MPOCTHIX TEOMETPHYECKHX POpM (TOUEHHBIE, TUHEHHEIE, ABYMEPHbIE H TPEXMEpHbIE
(urypsr) B 3aBHCHMOCTM OT uMeloweics uHbopmauun. IIpu ompenenenuu
BO3MOXHBIX 30H BO3 00bl4HO mpenmonaraercs, 4T¢ 3eMAETPACEHHS NMPOKCXOLAT
BHYTPH JIODOTO CerMeHTa 30HBI PAaBHOBEPOSTHO (PAaBHOMEPHOE pacipelenieHHe).
OZHaKo TaKoe HPeANONOXEHHe HeoGA3aTENEHO W NPH HAAWYHM HHOOPMALEM O
HEPaBHOMEPHOM DaCHpEeleNeHH! aKTHBHOCTH BHYTPH 30HBEI MOXET GbITh BHIOpaHO

Npyroe pacrpeieieHue.



Jarocian q))/HKLlI'I}O paclperencHys pacCTOAHUA OO MOTCHUHANBHOTIO UCTOYHYKaA I, B

BHIOE

PesynpTaToM QaHHOrO 3Tana ABJIAETCA IUIOTHOCTH pachpelencHHi [i(I),

P(R<r)= if fr@) dr .

o

J

7

(6.1)

NMapamerp apikenna
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-
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PaccTonnne CnexTpansHoe YCKOpeHie

CHIreHNe KHTEHCUBHOCTH ¢ PACCTONIHEM
{CooTHomeEHHA 3aTYXaHKA)

[ToeTopaestocTs ABNKEHIT NOBEPXHOCTH
naoIankh (KpHBbie celicMudecKoif
OMACHOCTH AAS CAEKTPANLHBIX YCKODEH )

Puc. 6.1. OCHORHEIE 3Tanbl BEPOATHOCTHOTO aHATH3a CefiCMHYECKOH OITaCHOCTH ILIOMUIAIKH
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2. CooTHoweRua A8 NOBTOPAEMOCTH BBMJ'ICTPHCEHHﬁ

Ha BTOPOM JTanc YCTaHABIHBAKOTCA XapaKTEPUCTHKM IIOBTOPAEMOCTH

SCMJIeTpHCCHIfIﬁ B HCTOYHHKaX.

ObuM  moaxonoM ABNAIOTCA cooTHOWeHHs [ytenbepra-Puxtepa mis

MIOBTOPAEMOCTH 3€MIIETPACEHHMIA:
Igh, =a—-b-m, (6.2)
rae:

)-m — CpE€AHJA II0 TooY TOBTOPAEMOCTE NMPEBLIIEHUI MarHUTYObl /71,

a m b — mnapaMeTprl, moaydyaembie perpeccHeli Mo NasHBIM CeHCMHYHOCTH

HCTOYHHKA.

CyuiecTBYOT pa3lIHYHEIE CIOCOOBI ONpeNeNeHus MAarHHTyIbl {(JIOKaIbHAasA
Puxrepa M;, 00BbeMHBIX BOJIH 1, TOBEPXHOCTHBIX BOMH (Ms, My, M), MOMeHTHAS
My). Ilpu BBINOJNHEHWH BEPOSATHOCTHOTO aHaM3a CeMCMHMYeCKod ONAacHOCTH
TpebyeTcss oDeCleYHTs COOTBETCTBHE IMOKa3areileil MarHUTyZa B COOTHOLIEHHAX

IIOBTORPACMOCTH H COOTHOLICHUAX 3aTYXAHHUA.

B coorHomrenuu (6.2) MarHuTyJa He OTpaHH4eHa, YTO HPOTHBODEYMT

NpaKTHKe, IO3TOMY COOTHOIIEHHE (6.2) KOppeKTHpYeTces B dopme:

. (exp [- BGn—m_ Y- exp|- B (n, —m._ )])
’ (1 - CXP[_ B (m+ —m. ):D (6.3)

=V

m

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

V, — IOBTOPSEMOCTh BO3AEHCTBHH C HIDKHEH rpaHHuell MarHuTyIs 17;
a=1In(10)-a;

B =In(10)-5;

y, — BePXHsid IPAHHUIIA 3HAYEHHUH MarHHTYL;
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m_— HIXHSA rpaHylia 3HaYeHU! MarHuTym.

Onpenesnenye HUXHER U BepxHell IpaHHL 3HAYEHUH MATHUTYA TPEeACTaBlIfeT
coDOH OTHENBHOE HCCEAOBAHME, BEIONHEHHE KOTOPOrO MOBLIIIAET DJOCTOBEPHOCTE
BEPOATHOCTHOTO aHanM3a CEHCMHYECKOM ONacHOCTH H pPe3ylbTaThl KOTOpPOro
TIO3BOJIAOT NOCTHTHYTh O0jIee pealHCTUYHBIX OLEeHOK. OTCYTCTBHE DEaNHCTHYHBIX
3HAUCHNH YKa3aHHBIX BENTHYHH SBISETCS NPHUHHOH ydeTa 3Tol JMHCTEeMHYecKoit

HeolpeAeNEHHOCTH METOI0M JIOTHYECKOr0 JIepeBa.
Onpezensts QyHKUHMIO pacTipeieneHuss MarHHTYIBl depe3 IJIOTHOCTb f,, (m)

Kax.

P(M <m|m_<m< m, )= ij (1)du (6.4)
MOYKHO TIONYYHTE
7\'m = VO 1= Jj:l! (l’l)d!’t ¢ (65)

3. CoOoTHOIIEHHSA 3aTYXaHHA

TepmuH «3aryxauue» 3mech 03HaYaeT CHHXeHHe ceficMuueckoro sddexra B
3aBHCHMOCTH OT PaccToAHMs M0 odara. CelicMuyecknif s¢dext B obuieM cayuae
MOXET OMpPENeNAThCs HAa CBOOOAHON MOBEPXHOCTH IUIOMIANKH MW Ha cBobomHoft
MOBEPXHOCTH KOPEHHOM nopoabl. 3akoHBl 3arTyXaHus MOTYT B oOIIeM BHAE
YYHTBIBATE DPa3siNU4HBIE [apaMeTpsl HCTOYHHKA (BHOBI HONABMXKH B 0Yare, THII
ACTOYHHKA), TNapameTpbl MIOMajiKH (NapaMeTphl XapaKTepH3yIOIHWe TPYHTOBBIE
YCIIOBUS IUIOLIALKH) H MPENCTaBNsOTCS OOBIMHO B BHIE CpEHHEro 3HadeHHs
JoTapu(Ma mapaMeTpa IBIXKEHHs (Hampumep B (GopMe cooTHOIeHHd (6.6)) H

CTAaHJAPTHOI'O OTKIIOHCHHA!

lna=C +C,-m+C, -mc“ +C; - In[r + C; - exp(C, -m)|+ 6.6)
Co r+0(8,8,...5) +W(p, Py - D)5



40

roe:
C'...Cs — KOHCTAHTBI PerpeccHH (MOryT ObITh PABHBIMH HYIIIO);

1 —MarHHTYAa;

7" —PacCTOARME 10 HCTOYHUKA (JMHUEHTPATbHOE, THIIONEHTPATbHOE),;

S)...8, —NapPaMEeTPLl XapaKTePU3YICIIHE HCTOYHHK,
¢() —hyHKUMS A7 ydeTa HapaMeTpoB UCTOYHUKA (MOXET PABHAThCS HYJO);
Py...p; —NIapaMeTPhl XapaKTEPH3YIOLIHe TPYHTOBbIE YCTIOBHS MAOMIAIKH;

YO —¢yHKIMA s ydeTa NapaMeTpoB XapaKTepH3yIOIMX TPYHTOBhIE YCIOBHS

ITOWAIKH {MOXKET PaBHATBCA HYIIO).

(OKOHYATENBHbBIM PE3YNBTATOM 3TOrC LIara 6y,IICT YCIOBHAA BePOATHOCTH
IIPpEBRIIUEHHA H(“J(OTOPOFI BCIIHYHHBl [OapaMeTpa OBIKCHUA A nns KaXKaoro

paccMaTpuBaEMOT 0 HCTOURHKA;

PA>a|mr)=1-®(In a,0, ). (6.7)
4. OnpeneneHye u NpeacTABJIEHHe Pe3yALTATOR (KPHBLIX 0MACHOCTH)

PesynbtaTel DpempUlyliHX 3TAlOB 110 BCEM HCTOYHMKAM OOBEIMHAIOTCS
COOTHOIIEHHEM, NAKOIIKM FOJOBYI BEPOATHOCTE (4aCTOTY) NPEBbILIEHHs apaMeTpa

JBHXCHH.

My Fyay

v(a)= ili (m_)f I S, (M) (1) P(A4 > a.|m, rydmdr , (6.8)

n=l LI

IIe HEAEKC § OTHOCHTCA K i-OMY UCTOYHHKY.

Yuer HeONpeNeNeHHOCTH, HCTOYHHKH KOTOPOH NepeurcleHb B ryHkTe 20
HacTOAMEro PykoBoAcTBa Mo 6e30MacHOCTH, BBIMOMHAETCS NYyTEM MOCTPOCHHA
JIOTUYECKOTo AepeBa, $pparMeHT KOTOPOro NpEeICTaBNeH HAa pHc. 6.2 IpUIIOKeHUS

Ne 5 x nacrosmemy PykoBoacTey no 6e30macHoCTH.
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PacueT KpHMBBHIX ceiiCMHYeCKOH OIMACHOCTH BBINOJHAETCS LU KaXKAOTO IYTH
JIOTHYECKOro AepeBa W TaKMM 00pa3oM KaXIOMY KOHEYHOMY COCTOSHHIO HepeBa
COOTBETCTBYET CBOS KpuBas celicMuueckoil omacHocTh. KpoMe 3Toro mmng kaxmoro
IyTH JOM4ECKOro AepeBa CYNIECTBYET BEC, BLIYHCIEHHBIH 1A 3TOTO MYTH, a cCyMMa
BECOB COCTABNAET eAMHHLY. TakuM oOpazoM, IS KaXIOro 3HAYEHHUs napaMeTpa
IBHDKEHHS @ IONYYaeTCs /1 3HAYEeHHH IOBTOPSIEMOCTH, [ /1 — YUCIO KOHEHYHBIX
coctogHull. CpenHeB3BeleyHoe (C y4eTOM COOTBETCIBYIOLIErO Beca) 3HAueHHe
TIOBTOPSEMOCTH, BEIYHCIEHHOE IS KaXIO0T0 (PHKCHPOBAHHOIO 3HAYSHHSA YCKOpPEHHUS,
B MTOre JOPMHUPYET CPEIHIOK KPHBYI CeHCMHUYecKoH oracHocTH. [To anaiorum ¢
y4€TOM BECOB ONpENeNATCA MEIHaHHBlE 3HAYEHHS M KBaHTHJM KPHBBIX

CefiCMHYEeCKOH OMacHOCTH.

OLenRa MARCHAtAnLEol
TloariRka B onare 3akom saTvNaRUA
AMATHITYAL

C&B 0.33
B&A 0,33

wanGoanas. 0.2

s3bpoc, 0.2 / cpenian, 0.6
\;uau.\:cn Lmaf, 0.2

nauGonvwaa. 0.2

Moaean A ¢.33
C&B 0.33
B&A 033

Moaens A 0.33

C&B0.33
B&aA 033
Monean A 0.33

C&B 0.33
B&A 033

Monecan A 0.33
C&B (.33

cpemias, 0.6
B&A 033

chpoe. 0.5

Monenn A 0.33
C&B 0.33
B&:A 0.33

Hansensmag. 0.2

/
\
\

AMonenes 4 0.33
C&B 0.33
B&A D33
Mogens A 0,33

vandonvioas, 0.2

C&B 0.33
B&A0.33

eapnr, 0.3
Mopenn A 0,33

C&B 0.33
B&A 033

HalMeHbAA, 0.2

AV A AAVAY VAW

Meaem, A 0,32

Puc. 6.2. @parMeHT JIOTHYECKOTO Iepera aHaNH3a HeONpeJeNIeHHOCTH
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Mnst ynobetBa BEIMONHEHHA OTGOpa peKOMEHAYeTCs MpPeICTABIATE KPHBYIO

ceficMudeckoroe pucka H{a) B Bue:

H(a)=K,xa*, (6.9)
rie K; v Ky — KOHCTaHTBI, ONpelenseMble, HaNpHMEpP, METOAOM HAWMEHBIIMX
KBaJpaTOB.

Ecny npencraBuTh paBeHCTBO NI KPHBOM CeHCMHMUYECKOrO0 PHCKA B BHIE
nmuHeHON QYHKITHH JorapudMa, oIy duM:

lgH(a)=1gK, ~K, ‘1ga. (6.10)

[lpumepel  MIpeacTaBieHHsT KPUBBIX — ceCMMYecKOfi OMACHOCTH  JUIS
MAaKCHMaJIbHBIX H CHEKTPANbHBIX YCKOpeHHH IpeAcTaBieHsl Ha puc. 6.3, 6.4, 6.5 u

6.6.

i 1.00E-0Z -._
| TR

1.00E-03 «

1.00E-04 -

1.00E-05

I.ODE'OG ‘}.--_ T ik ewdh Bz =y

MosTopAemocTs, 1/rog

LO0E-Q7 oo e e e

1.00E-08 .
0 0.1 0.2 03 0.4 0.5 0.6

Yekopenue HyneBsoro nepkoaa, g

Puc. 6.3. [IpuMep KpHBBIX celicMMYECKOM ONMACHOCTH UTA MAKCHMABHEIX YCKOpeHH# (Hmu

YCKOpEHHI HYNEBOro NEPHOAa) U Pa3IMYHEIX YPORHEI! NOBEPUTENBHON BEPOATHOCTH
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o 1.00E-04
[=]
= —— Hyneaoit nepuos,
g
g 100605 - - 2omn
£
E =+ 10 My
=] B
= 1.00e-06
' —- 2y
1.00E-07 05y
.
1.00E-08 .
2.5
CnekTpanbHoe ycKopeHue, g
Puc. 6.4. I'Iplmep CPEOHIX KPHBBIX ceificMudeckoi ornacHoCcTH I CTIEKTPanbHBIX
YCKOpeHMi
0.5 -
e CpeAHUi
0.45 !
— - -MeawaHa
0.4 -
=== 5% KBaHTUNL
0.35
— — 15% HBAHTHAb
w 0.3
g
Z 025 —- - B4% kBaHTMNL
(=X
2
£ o2 95% kBaHTMAL
015 -
01 - fe
0.05

i) 10 20 30 a0 50
YacroTa, My

Puc. 6.5. IIpuMep npencTasiesus cpeIHUX CIIEKTPOB OTBETA PABHEIX YAaCTOT U1 YaCTOThI

4 "
npesblenua 107 1/ron u pasauynbix kBanTuieh (5 % oT KPHTHYECKOTO NeMIbHpPOBaHHs)
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18

1.6 -

1.4

1.2

=
g1 P . ~=w 1.00E-03
= ~ - |
2 7 N ¥ —-1,00E-04
s | / ~ '
S08 I . ~ =~ 1.00E-05
- .ot T~ .

L. s et - - -1.00E-06
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I IR g 1.00E-07

-
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T -

o
s
.

UacToTa, [n

Puc. 6.6. ITprMep cpeHuX CIEKTPOB OTBETA PABHEIX YACTOT NPEBBINIEHHA A4 Y4CTOT OT

10° no 107 1/ron (5 % ot KPHUTHYECKOI0 AeMIMPUPOBAHHA)

IIpn GOMBIIOM KOJMYECTBE HCTOYHHKOB, YYACTBYIOIIMX B BEPOSTHOCTHOM
aHaJin3e ceHCMHUYECKOH OIIAaCHOCTH, MOKET OBITh BBIITOJIHEH aHaNU3 MX 3HAYMMOCTH B
BHJE Nearperauus.

ITpumep 1.Toyeunwiit nerounuk (Mogenn KopHyaana)

PaccMoTpuM MoZenb B BHAE TOUEUHOTO HCTOYHHKE, [IOKA3aHHYIO Ha puc. 6.7.
IIpeanonaraercs, 470 NOABNEHHE 3EMNETPSACEHHH OT 3TOTO HCTOYHKKA MPEICTABIAET
coboti IlyacconoBckuit cnyyaiiasiil nponece.

L]
P(N,=n)= Mexp(—v0 *t) — YHCTIO COBEITHI B paccMaTpHBAaEMOM
n!

untepsane (0, £).
Ilpeanonosxum Mg yopolueHns MOJENH:

COOTHOILEHHS AJS IOBTOPAEMOCTH (6.3) OrpaHHYMBAIOTCS TONBKO CIeBa
(TONBKO AN MaNbiX MArHUTYX) TEKHM 06pa3oM 1, = o0;
KOHCTaHTHI B 328KOHE 3aTyXaHHus (6.6) parHbl (3, Cg, Cy, Cs = 0; Taroke He

yauThIBaeTC:A pasbpoc 3akona satyxanusa Co= 0. @yskunu O(-) ¥ y(*) 0TCYTCTBYIOT



45

TaKkuM 06p8.30M, 34KOH 3aTyXaHMd HMeeT BII:

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

O

Toueunsli
Herounnk

I — PaccTOSHHE J0 HCTOYHHKA

X — pacCTOSHHE JO SMHLUEHTpa
TMnowanxa AC h — rybuna okyca

Prc. 6.7. Todeynslii HCTOUYHHK

CootHotenue (6.7) HMeeT IeTEPMUHACTHYECKYIO OPMY:

P(A > alm,r-)=1 .
PaccmaTpuBaeMbili IpHMep OTHOCHTCS K ONPENETIeHHIO TOMBKO OIHOi KpHBOH

CeliCMHYeCKOHi OIacHOCTH (J'IOI"PI‘-IeCI{OC A€PEBO IJIA aHalH3a HEOIIPEAEIeHHOCTH He

paspabaTeiBaercs). B atom criyuae:
M, =Vy-exp| —B(m—m_)],
a hyHKuus pacnpeleneHus Ans cOBBITHI ¢ MarHHTYIOH m:
F, (m) =1 exp[-p(m—m.)];
S () =B exp(~B(m-m_));
Ja(r)=8(R-7),

rae 6 (-) ~ menbTa (bysKUMs Jupaka).
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BeposTHOCTB, YTO MATHUTYAA M,qr CAMOTO MHTEHCHBHOTO 3a rog (1=1)

3EMIIETPACEHNA NPEBBICHT M.
P(Mlmx > m)= 1 _P(Mmax < m) =1- i[P(A{ < Iﬂ)]” ' P(N, = ﬂ) =

=1- exp[—vo -exp (—B(m. —m_ ))]

Hockoneky pazbpoc 3akoHa 3aTyxanus (Cy) He YUHTBIBAETCS, TO'

M. =—1--ln A _ e
C, exp(C,)

rae Amax —~ MAKCHMANbHOE YCKOPEHUE CBOBOIHOM MOBEPXHOCTH IPH 3eMIETPSCEHIH
B TOYEYHOM HCTOUHHKE C MarHUTYAOH M.,

Torna cnipaseanuBo:

v(a)=P(M,, >m)=P(4,, >a)=
a -
=1—exp| —v,-exp| -p An| ——— "% -
G, exp(C,)
ITocne MaTeMaTHYeCKHX Ipeo6pa3soBaHmil MOXHO MOMYUHTH:
= 4
C" C'_!

=1 — N B L LI N I
v(a)—l eXp| Vo d -1 a™ [=v,-d-r g%,

roe:
G |
Y"‘ C2 ]
C+m - C
d:ex ._[._.._:;
p|B .

Husxe npriBesieH YHCIEHHBIN TPHUMED.

IIycTs muiomanka HaXONUTCA Ha PACCTOAHHH 30 KM OT THIIOLEHTPA TOYEUHOrO
HCTO4YHHKA, pPacnojoXeHHoro Ha raybune 10 kM. Hs ceficMonoruueckoii
HHbOpMALK ClefyeT, 9TO BO3NEHCTBHA MAarHHTY0H 6oNee 4 IPOMCXOIAT ONHH pas

B 50 jiet, a Benu4KMHA 3 OLEeHHBAETCS 3HAYECHUEM, DaBHEIM 2.
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3aK0H 3aTyXaHus [/ YCKOpeHHit (B cm/c’) HmeeT cnenyroye Ko3¢hhHUIHeHTHI:
Ci=76Co=0,8 Cs=-2,
TOrza:
d=5.32E+11;
Y =35
= m =31,62 kM;
vo= 1/50 = 0,02.
Torza, HampuMep, A yckoperus cBoBoIHoH mosepxHocTH 0,1g (98 cm/c?)
MONYYUM YACTOTY:

v(0,1¢)=0,02-(532-10")(31,62)” - (98)™" =0,0035 (1/ron).

Hns pana 3HaueHHH YCKOpPEHMH IOJlyYHM KpHBYIO omacHocTH (puc. 6.8)

JaHHOH NNOWaaKy ¢ 1 TOUeYHEIM HCTOYHHKOM.

1.00e-01

=£ )
B 100802 \,
= \
il N,
o
& 1.00E-03 ..
> R
.
-‘.-"\
N\-H
1.00E-04 ..
e,
“""“-uﬂ._h__‘-‘
S
""ﬂq-v-mm%—..-_-*
M-MWM
1.008-05
0 0.2 0.4 04 08 i 1.2

YcKopeuue, g

Puc. 6.8. Kpupas onacHOCTH 18 MpUMepa ¢ TOYEUHLIM HCTOUHHKOM
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Mogenu, nonyckaromiie «py4HbIe» PacdeThl, TO3BOILIOT BBUIOIHHMTE TOIBKO
MpUONTHIUTENbHbIE OLEHKH. B HHX CNOXHO y4YHTbIBATH OTPAHMYEHHE MATHHTYL
cripaBa (MaKCHMANBHBIX 77.), pa3bpoc H COBpPEMEHHBIE COKHBIE HOPMBI 3aKOHOB
3aTyXaHWs, TI03TOMY JUIS BBIYMCIEHHS KPUBBIX ONACHOCTH HCIONB3YIOTCS
YHCIIEHHBIE METOABI.

Hrxe Ha npuMepe pacCMaTpHBAOTCS OCHOBHBIE MPHHLMIIE! X IPHMEHEHH,

IIpumep 2. Moaens ¢ THHEAHbIM, APAMOYTOALHBIM H TOUEYHbIM
HCTOYHHKOM

Ha puc. 6.9 npusenena paccMaTpuBaeMas MOJNEIb.

(5,80)
WeTouHuk 3 O
{25,75)
HcTouHuk 2
(25,15) {25,125)
HWeTouHmk 1
{0,0)
Maouwanka

{-15,-30)

Puc. 6.9. Mogens ¢ TpeMs HCTOUHHKAMH

XapakTepHCTHKH 3aKOHOB NOBTOPAEMOCTH (6.2) Ui HCTOYHMKOB UpUBENeHE] B

Tabauue 6.1.
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Tabauna 6.1

XapakTepHCTHKH 3aKOHOB MOBTOPSEMOCTH

HeTouHHR 3aKoH m- m+
NOBTOPSIeMOCTH
Ucrounuk 1 Igh(m)=4-m 4 7,7
Heroynuk 2 ]g?&(m)=4.5—-1.2-m 4 5
Hcrounuk 3 lgh(m)=3-0.8-m 4 7,3

3aKoH 3atyxanus (6.6) 3axan B popMe, npeasoxensoit Kopaysmiom:

In{a) = 6,74+0,859-m —1,80- In(r +25),
roe:
a — yckopeHHe B cM/c’;
I — PaccTOsAHHE A0 3MHIEHTPA, KM.

CraHgapTHOE OTKIOHEHHE:

Oe =C9 =0,57.

IloxaxceM, kaxum 00pa3oM MOryT OBITH MONydYeHB! YHKIHH flr) (6.1) n
£, (m) (6.4) Ha NPUMEpE NIONYYERHS OJHOIO CIAragMoro CyMMBI BbIpakeHHA (6.8).

[onyyenuwe BCeX CHaraeMBIX CAEAYeT BBINOMHATE C HCNONB30BAHHEM
BBIYHCITUTENbHOM TEXHHKHY.

PacemoTpuM muEednbIH neToudnk Ne 1,

MakcuManbHOe paccTOSHME OT 3TOr0 HCTOYHHKA (TOYKA ¢ KOOpAMHATAMH
(-50;75)) A0 MAOMATKH ey = 90,14 KM, MUHHMATIBHOE PACCTOSHHE — Fpiy = 23,72 kM.
PaspenuM nunelHel# neTouryk Ha 1000 paBHEIX OTPE3KOB TOUKAMH. Kpome 31oro0,

pasfenuM pasHuiy 7. —7.. Ha 100 paBHBIX OTPE3KOB, AA KAXKAOH TOUKH JeeHHS

max min

BO3bMEM COOTBGTCTBYIOLHHFI palHyC W BBIYUCIHAM KOIHYECTBO TOUEK HCTOYHHKS,

TONa/aIoMkX B KOIBLO MeXTY pamuycamu (7,5, )7 €[ o |-
OTHOLUCHHE YHCNA TOYEK, NMONAZAIOLEX B OTPE3OK K obleMy YHCIY TOYeK
(1000), onpenenser yacToTy MOManaHys paguyca A JaHHOIO HHTepBala.
Homyuennas takum 06pa3om 1A HeTouruka Ne 1 THCTOrpaMMa NpuBedeHa Ha

puc. 6.9.
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02 —[ER_ = == — S N
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——— ._
= - | f
= 015 i . - - --—
= 2 L
i (G i
g =
ALog i
£ 0 e — S =
= I e fies
& i F £ 2 B B
.05 ._..i L- L ——— e bl 0 b — —T i
=] F L] prs bk v FE =) [ |
: ! et ; [ : ! T =
! et ! £ B
a [ $57 l Ext e
= = ] o = e o o 53 o =
=) & = ot i ~f Z ] =5 o -~
~ i = = ~ < & = = ] =]
~ BN = = s Z 2 ~ ) B =
I, ki

Prc. 6.9. Anmnpokcumauns dynxumn [, () wis nerounmxa Ne 1

HAnd  npsMoyrompHoro mcrouyHEka Ne 2 MHMHEMAaNbHOE paccTOfHHE —
Imin= 29,15 KM, MAaKCHMAJIBHOE ~ F'payx = 145,78 kM.

PasHHLy pacCTOSHWH Ty — '  DPa3denuM Ha 100 PaBHBIX wacTel, s
KaX[OH TOYKH [eNeHHT BO3BMEM COOTBETCTBYIOWHMH paguyc. Pazgenum
HpAMOYTOJBHEIA HCTOYHMK Ha 2500 ONMHAKOBEIX MpPAMOYFONGHHKOB pasMepoM
(2x1,2) KM, BO3BMEM TOUKY Ha [IepeceyeHMH OHATOHANEH KAKIOTO W3

NpAMOYTOJIBHUKOB, ITOCYHTAEM KOJMHUYECTBO TOUEK, MONSHAKIIMX B KAXIBIH H3

OTPE3KOB.

AHaNOTMYHO, KaK M IJIfl JIMHEHHOro HCTOYHMKA, BRIYMCIHM ANNPOKCHMAMHIO
byuxumn f,(r) (puc. 6.10).

3.8
GG
0.24 T
. e s B -_
— Q.l2 l ‘] i
- i Eeed
= 0.1 =E I':; o S | - R—
_I—_I. ’ i 5 ficsa " & 3
o | 3 Bl o+ o]
a 008 B | it = 3 g
5 ] - B N
Q.05 _ b & ke & hE i
e 5= 1 Kag L 13k Py
f HE 3 Eis Eral fa i)
064 [ iR = [ | Ly =
i B HeZ 5] | = L= Bz
[. : ] il I-:_'. e, e B i b Enl
,|:| 25 irri ) = BIEA il Lo I | | ]
~ 0 - = D ~ o o) I ~
] @ - =1 = - ~ = = r~
= s < o t~ = = £ = =
= ' . ~ - = - ~N I L
—t [} - —
I, Ki

Puc. 6.10. Annpoxcumanms dyHxumn £y () 11s netounuxa Ne 2
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Jng  TOo4eyHOro HMCTOYHMKA annpOKCHMHpPYIOWas (YHKOMS OYeBHAHA
(cm. mpamep 1).
U3 popmyn (6.3), (6.5):
B-exp(—ﬁ(m — ))
1- eznip(—~[3(nv1+ —m_)) '

I8 KaxI0ro UCTOYHKKA B MaJloM HHTEpBale MarHuTyR {(in,11):

fu (m)=

—

P(m, <m <m,) =n_r[z S (m)dm = f,, (ﬂ%ﬂ](mz —m,).

"

Ecnu ans vicrounrka Ne 1 ero BO3MOXHBIH IHANa30H MAarduUTyd OT m. = 4 1o

m« = 7,7 pasnenen wWa 10 oOTpeskoB, TO JUIi MEPBOrO M3  HHX
(B=b-In(10)=1-In(10) = 2,303 )

2,303 exp(~2,303- (4,19 - 4})

P(4<m<437)~
(4<m<4,37) 1—exp(—2,303-(7,7-4))

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

Iloctpoennas g 10 MHTepBaNioB MarHMTYJH THCTOrpaMMa 1iis P(m = M)
npuBeneHa Ha puc. 6.11.

0.6

|

Puc. 6.11. T'uctorpamma P(m = M) paa 10 UHTEpBANOB MarHHTY X

Taxum obpaszoM, ans ucToyHuka Ne 1, ecnM pacCTOsHHE OO NOWANKHA H
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AHara3oH MarHHTYbl COOTBETCTBYST MUHHMANLHOMY 3HAYEHHUIO, TO:
P(r=27,04)=0,208
P(m = 4,19) =(,556.
Hna >T0# KOMOWHALME m W r, COrNAacHO MPHHATOMY 3aKOHY 3aTyXaHHs,
norapudm MAaKCHMAalbHOTO YCKOpEeHUs cBoboaHON NOBEPXHOCTH

In(a)=3,225 (a=0,025g).

]

IIpenmonaras, uto HeonpeneneHHOCTs (Co) B 3aKOHE 3aTyXaHUA (HaTypanbHbIi
NOTapH(M  YCKOpeHHA Ha CBOGOIHON IOBEPXHOCTH) HMeeT HOpManbHOe
paclpenieNeHne CO CpelHHM 3HaueHHeM 3,225 (Ond JaHHBIX 3HAYeHHH m W r)

ONpeleNnuM HacTOTy [oABNeHHs ycKopenus (,05g Ha ceoGonHOI MoBepXHOCTH:

P(4> alm,r)=P(4>0,05g|m=4,19r=27,04)=1-®(z),

rae O(') — cranmapTHas QYHKUHS HOPMAIBHOTO PacopeeeHus.

L In(0,05-981) - 3,225 117
0,57

1-(1.17)=0,121

g =981 em/c’.

Omnpenenum nepeoe cnaraemoro gopmynsl (6.8):

Ay(m.) = A;(4) = 1 (BTOpOit cTONGew, nepssiil paa Tabmuus! 6.1)

v,'(0,05g) =2 (m_) P(4>0,05g|m=4,19r =27,04) P(r = 27,04)- P(m =4,19) =

=1-0,121-0,208-O,556=0,014L .

roa

Ans moNMydeHMs XpHBOH ONAaCHOCTH [alee CIeNyeT BHITONHHTh ClEAYIOLIHe
nercreps: ana yposasa 0,05g nmpocyMMHpoBaTe BCe 3HAYEHHS YACTOT ANS BCEX
KOMOHHAIMA 3HaYeHHH m M r W I BCEX HCTOYHHKOB — TAKHM 0GpasoM Oymet
NONY4eHO 3HAYEHHe YacTOTHI [UIS MpeBblulenus yckopenns 0,05 g. Jlanee cienyer
BBIMOJIHUTE YKA3aHHbIE NEHCTBHA LML APYrMX SHAYeHMH YCKOPEHHH M OonpenenuTs
3HAYEHHUs 4YacTOT. YKaszaHuele NeHCTBHS PeKOMEHIyeTcA BBIIONHATL ¢ MOMOUIBEO

BBIYMCIIUTENBHOH TEXHHKH.
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[TPUJIOXXEHHWE Ne 6
K PYKOBOZCTBY N0 0€30MacHOCTH
IPH UCIONB30BaHNH aTOMHOR 3HEPTHH
«OcHOBHBIE PEKOMEHIALHNH K pazpaboTke
BEPOATHOCTHOIO aHAIN3a 6e30MacHOCTH
ypoBHs [ mns 610xa aTOMHOH CTAHIMH TIPH
HCXOOHBIX COOBITHAX, 00YCIOBNEHHBIX
CEHCMHYECKMMH BO3LEUCTBHAMU,
YTBEPXIEHHOMY NMpHKazoMm PenepansHol
CIyX6B! 10 3KOJNIOTHYECKOMY,
TEXHOJIOTHYECKOMY ¥ aTOMHOMY Haa30py

OT K G/ » @_af pang 204 T. Ne FF

Pexomenayemble noaxoant Jjist NPOBeACHNHS] BEPOSTHOCTHOIO AHANK3A
CeCMHYECKOl NOBPEXAAEMOCTH YJIEMEHTOB

OcHoBHbIe XapaKTePHCTHKH JIOrapudMHEYeCKH HOPMAABLHOIO
pacnpenenenns. Jsoiinoe JorapudMuIecKn HOpMaJibHOE paclipeleieHue

Jlorapumuyecku-HOpMaNbHOE  paclpeieieHne  COy4aifiHON  Benwumms

OIIpencAseTCsd NIOTHOCTRED!

—(lnx—n )2

1 242
flx)=—————=e " | xq
( ) B-x-27
3aBUCALLEH OT MBYX napaMeTpoB W U 3,
rge:

W — Jiorapu(M MeauaHe! (MM MEANAHHOrO 3HAYEHHS PACCMATPHBAEMOM CIyHaiHoH

BEJIHYHMHEI);
B — cTaHmapTHOE OTKIOHeHuUe Jorapudma caygaiiHoi BeTHUMHEL

MaremaTHyeckoe OXKHOaHHE m W CTaHOAPTHOC OTKJIOHEHHE Gy JIi

J'IOI"apI'I(l)MI'I‘-IECKPI HOPMAaJIBHOTI'0 pacnpeaciCeHts MOTYT OBITH OlpeOeIeHBI KaK:

%)
m=e ,

Gy =\/ez'“'“32 (eﬁz —1) :
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Torna ana menuasn A, = € cnpasenmuso:
)
2

Ipu maneix 3 (Hanpumep <0,4):

m=4,-e

m=A

.
m >

COV =22 =¥ _1~p,
1

rae COV —xo3bbuunenT Bapuanun.

DYHKUMS PACHPENENeHu s JOrapHPMHIIECKH HOPMAaIBHOTO pacpeneneH s

[y /o8)

)
B'mo S

JlorapudMu4ecky HOpMaibHOE paclpelcieHHe BeTHYHHB! A MOXeT OBITb

ds, 0L z< +0,

F(z)=P(X <z)=

NpeiacTaB/jI€HO B BHIOE!

Z o
A=A4,-€", rme Z - cnyualinas BenmumHa, HMeromas CTaHIAPTHOE
HOpMalbHOE pacmpefieNieHde (CpefHee 3HAYEHHWE DAaBHO HYIIO, AMCIEpPCHS paBHA

eIHHHLE).

PaccmoTpuM cTaHAApPTHYIO MOAENb KHArpy3Ka-IpOYHOCTEY (pHc. 7.1).

O6nacTe 0TKa3za

. Jo(a), fr(a) !

Hecyiuag
" cnocoBHoCTD

r}‘
2

Peaxuma

i
14
P

frriss '

/4
i+

v S U, N

Q@) Ol R)

'l'\'l“ﬂl_llﬂ TR THOU TIE ROt Do 1

Puc. 7.1. Komburauus sHaueHHi peakuuH ¥ ceCMUYECKOl TOBPEKIaEMOCTH, MPHBOAAIIas
K OTK23y 3JIEMEHTA
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st mo6oro 3aaHROTO YPOBHA HHTEHCHBHOCTY CeHCMUYECKOTO BO3NEHCTBHA
dp PeaKuus B 3leMeHTe OyAeT NpPeACTaBIATs coboif cnyyaliHylo BelHuHHY,
OOYCIIOBIEHHYH PANOM Cly4qaiHbIX (aKTOPOB CHCTEMBl TMEPejauy BO3AEHCTBHS OT
KonebaHuii MOBEPXHOCTH TDYHTA K 3JMeMEHTY (HampuMmep, pa3OpocoM CBOHCTB
TPYHTOBOTO OCHOBaHHA, >KECTKOCTHBIX M MAaCCOBBIX XapaKTepHCTHK 3]€MeHTOB
CTPOUTEIBHEIX KOHCTPYKUUH, nemnduposanus). [Ipy 3ToM Hecymas criocoGHOCTE
3MEMEHTA, T.€. CIOCODHOCT: BOCIIPHHHMATL YCHJIMS PEaKIMH, TAKKe sBjiercs
ciydaiiHON BeMHYHHOH, 06ycnoBNEHHOM pasBpocoM NpoYHOCTH MATEPHANIOB H
ApYTUME CIly4aHHBIMH NapaMeTpamy, OTHOCAINHMMMCS X CBOMCTBAM KOHCTPYKLHH
aneMeHTa. IIpeAnonoxuM, YTo HArpysxa M Hecymas CcrIocoGHOCTb SBISIOTCS
HE3aBHCUMBIMH ClIyuafiHBIMH BeNMYHHAMHM, DAcTpelJeNIeHHBIME 110 HOPMalbHOMY
3aKk0oHy. B ofmeM caywae mnpouesypa onpenenenHs KpHBON celcMuuecKol
MOBPEXIAEMOCTH 3JIEMEHTA CBONHTCS K ONpeleleHHI0 COBMECTHOH IIIOTHOCTH
BEPOATHOCTH peaKUHH, NeHCTBYIOWEN Ha 3NeMeHT, U ero Hecylnelt crnocobuocTi. Ha
prc. 7.1 moxasaH rpaduk MIOTHOCTH paclpeleNeHrs CIydaifHoli BeIHUUHbL, KoTOpas
YCIOBHO HasblBaeTcs «Peaklus» H rpaduKk NIOTHOCTH pacHpeleNeHus ApYroi
cnyuaiinol BenuumHB! — «Hecymas cnocobuocten. O6nacts, o06pasopaHHas
TIEPECEUEHHEM TUIOMIANeH MOA 3THMH KPHBBIMH, NpPEACTaBaseT cobofi o6nacThb
0TK230B. B 4acTHOM ciiyyae, KoTza pacueTHbIe BENMYMHE! MOXHO PAsHelinTh Ha ABe
TPYNIEI, TA€ NepBas BKAIOYAET XapaKTepHCTHKH, OTHOCAILIHECS X CBOMCTBAM caMoil
KOHCTPYKLMH, & BTOpas XapaKTepU3yeT BHEIIHHEe BO3NeHCTBHS, B NPUNOKEHHH K
3ajadaM pacyeTa Ha MPOYHOCTh YCJIOBHE 0TKa3a MaTeMaTHYecKH OyHeT BhIpaarhes

HEpaBEeHCTBOM:
g=R-0<0,
rae Q — peakuus UM Harpy3oudHsli a3Qdexr;
R — Hecymas crniocoGHOCTB, BEIpaXKEHHAS B TeX jke €AMHHLAX, YTO W Harpy30uHbii
apdexr O;
g — dynxums paboTocnocoGHOCTH UK pe3epB NPOYHOCTH.

Ecnu cny*-xaﬁﬁme BEJIMYMHBL R W Q HE3aBUCHUMBI, MaTeMaTH4YeCKOoe OXHAaHue U
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CTaHAApPTHOE OTKJIIOHEHHE pe3epBa MPOYHOCTH COOTBETCTBEHHO PAaBRHEI:

2 2
I?'lg—;‘ﬂR—ﬂ?Q, 0'g=1}GR +a,,

m, 0 0, —~ MaTEMaATHYECKOE OXKHIAAHUE H CTaHIapTHOE OTKJIOHEHHE paclpeleneHus

roe:

Hecyliel crnocobHOCTH;

n, 1 GO — MaTEMAaTHYECKOC OXKHIaHHEe U CTAaHAAPTHOE OTKIIOHCHHE pacnpelenecHus

Harpy3o4Horo s¢pexra.

M1 HOpPMaNBHOTO paclpefeNeHHs CIyYaiiHBIX BEHYMH BEPOSTHOCTH OTKa3a

olnpenensercs o Gopmyre:

m, —m m., —m

R o |_ o ~ Mg
B=1-0| AL |- 2 T2 |

GRTGQ GR+GQ

raoe fI)() — QYHKUHS CTaHAAPTHOTO HOPMAJILHOT'O PACTIpeecHHA.

Ecir ¢ymkumn R u Q pacmupeneneHB! JorapuOMHUYecKH HOPMANBHO U

HE3aBHCHMEL, IIPHBEACHHOE BBIILE COOTHOUMISHHE MOKHO NPEACTaBUTE B BHIE:

’min((_)) - m,nm

Ed

P, =P(% <1) =P(In(Q)-In(R)<0)=

2 2
On(r) T O
THE:

Q . .
= —3a1ac 1o HecyIle# cnocobGHOCTH (cryqalHas BelHYHHa);

MRy > Ongry — MATEMATHYECKOE OXKUIAHKE H CTAHIAPTHOE OTKIOHEHHUE
HaTypabHOrO NorapugmMa peakluu;
M0y, On(g) — MATEMATHYECKOE OXHUAEAHUE U CTAHAAPTHOE OTKIOHEHHE

HaTYPAaNbHOTO JIOrapu(pMa XapaKTepHCTHKY HeCyllel crrocoGHoCTH.

Ecma S, u R, — MeIWaHHBIE 3HAUCHUI «Harpysku» Q H «IpOoYBOCTH» R,

CIIpaBCINnHBO!:

My =In(R, );
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inln(Q) = ]n(Qm );
Olwgy = E’g;
Olnry = BR;

2 .
Bc=1/|3§e+l3é= TOTJa IIpH 3eMIIETPICEHHHM C YCKOpeHHeM Ha cBofomHoil
MOBEPXHOCTH & CIy4alHOH BelW4nHOH OyJeT Harpyska Ha paccMaTpHBaeMBbii
anemeHT O(a), a ee Mequana — Q,(a).
Torza nns paccmMaTpHBaEMOro sneMeHTa CPaBeIUBO:

Qﬁ} |

I]( _R
=® m .
/(a) Be

YkasaHHOe  COOTHOIIEHHE B  ofWleM BHAE  ONpeReNseT KPHBYO
NOBPEXKA2eMOCTH 371eMeHTa ¢ napaMeTpaMy R, 4 B¢

Ilepexoas oT Harpy3ok W Hecymielf cocoBHOCTH Ha 3eMeHT (Ha OTMETKe) K
Harpyskam M HecymeH cnoco0HOCTH Ha cBOOOZHON MOBEPXHOCTH, BEIPAXEHHBIM B
YCKOPEHHAX, NONYy4YHM TpalMLUHWOHHBIA BHJA cpefHed KpHBOH cellcMuYecKoii

MOBPEHAACMOCTH:;

rae A, —~ MeIHaHHOE 3HaYeHHe HecylleH CIOCOGHOCTH 3MEMEHTa, BHIPAXEHHOE B
hopMe BenMUMHBI YCKOpEHHA CBOGOXHOMN MOBEPXHOCTH IIPH 3EMIIETPICEHHY, npu
KOTOPOM HACTYTIaeT 0TKAa3 JJIeMEHTA.

B aHanuse [OBpeXkIaEMOCTH HCIONB3YeTCS JBOHHOE JIOrapHMUYecKH

HOpPMaJIbHO® paclipeleieHHe:

— LBy X BrY .5 .=
A_Am € e’ '_Am 8U 8R’

rae:

Bu, Br— xapakTepucTHKH aNeaTOPHOMN B SMHCTEMHYECKOR HEOMPENEIeHHOCTH;
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= _ SPuX m _ BrY
4X; Y— CJny-IaﬁHLIe BEJIMYIKHEI, HMCICIIHE CTaHﬂapTHOG HOPM&HBHOC pacnpeﬂeHeHHe.

Taxas Qopma npezncraBneHus OpeRioNaraeT, YT0 H3MEHEHHE IIPEleNIbHOI0
YCKOPEHHS BCIENCTBHE SMHCTEMHYECKOH HEONPEAENCHHOCTH MOXET YIPOUIEHHO
GBITh MNpeACTaBIEHO B BHIE CHy4alHOro CHBHTa MEIHAHHOTO 3HAYEHHA 5TOro
YCKOPEHHA B 30HY MEHBIIHX 1 GONBIIMX 3HaYEHHH, a aneaTopHasd HeOnpeaeNeHHOCTh

onpezeNnaeT YopMy «COBUHYTOI» KpUBOH MOBpeXxxaaeMocTH (pHc. 7.2).
MeTton nospekaaeMocTy (MacIITAGHPOBAHHS)

Ceficmuveckass ~ NOBPeXAaeMOCTh  3JIEMEHTa,  BbIpaXXeHHad  depes
MaKCHMaNbHOe YCKOpeHHe Ha cBOOOIHOMH NOBEPXHOCTH IPYHTA, IPH KOTOPOM HMEET

MECTO OTKAa3 3JIEMEHTa, IIPeACTaBiIAeTcss B BHJAE [MNBOHAHOM norapudmHYecKH

-~

HOpMaJIbHO-paclpeneleHHOH cllyJyaifHOW BenuyuHel A
A=A, &y 8y, (7.1)

rage:

—~—

A~ MennaHHOe 3HaueHHue ciay4yaiiHof BenuuuHel A;

§U=‘§R - J'[Ol"apI/ICle’I‘IeCKPI HOPMaAJIBHO-PACIIPCACIICHHBIE CJIY'-I&I?HBIB BCIHYHHEBI C

SIMHHYHOM MEIMaHON M OrapH(pMHUIECKHMH CTaHAAPTHBIMY OTKJIOHEHHMU By, Pr.

e

OTH cIIydaiiHBle BEJNMYMHBl ONpEeNensioT pa3dpoc cnydaiinod Benwuuaw A

BCEACTRBHE BIHAHUA PA3IHYHLIX (PaKTOPOB!
£ ,— OTIpeleNseT aneaTopHblit pazbpoc;
g, — ONpeleNseT dMUCTeMUueckHit pazbpoc.

Kpupas ceficMHuecKoll NOBpeXNaeMOCTH JUIA NOBEPUTENBHON BEPOSTHOCTH (O

In| 2 |+B,@
H(A, )+B Q)

" (7.2)
Br

OIpeeNnaeTCa BEIPaXKeHHEM ! f(a) =¢
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rae ®() m ®'() ~ npsmas u obpaTHas CTaHIAPTHBIE (PYHKUUH HOPMAABHOTO

pacrnpeneneHus;
O — ypoBeHb JOBEPUTENBHON BEPOSTHOCTH.

Mennannas KpuBas HOJy4aeTcss M3 BhlpakeHHs (7.2) nomcraHoBkod B (7.2)
0=0,5, npusuMas B yuer, uro ©'(0,5)=0 (unu npuHaTe B,~0, T.e Ge3 yuera

napaMeTpa 3NHCTeMHYECKOH HeonpenedeHHoCcTH [3,).

Kpusas mas 95 % nosepHrenbHOH BEPOATHOCTH IIONYYaeTCsl MMOACTAHOBKOH B
(7.2) 0=0,95.

Kpome 3Toro MOXHO paccMaTpuBaTh HOBPEXEAEMOCTh B BHIE CpenHeit

KPUBOH:

A=4, %, (7.3)

Tl

rae €. onpegnenser cyMMapHBIH pasbpoc.

Cpernusas (KOMIIO3MTHASA) KPHBAS ONPENENAETCA COOTHOLICHUEM:

In 2

fla)y=0 ) ; (7.4)
Be

2 2
rae B =+/B, +B; — KOMOMHMpPOBaHHAS HEOTIPENENEHHOCTS.

Ha puc. 7.2 B xauecTBe NpHMepa NpUBEHEHLl KPHBHIE CeHCMHYECKOil
TIOBPEXKAAEMOCTH IJisl Pa3MYHBIX KBaHTHJIEH. XapaKTepHBIMH TOYKaMH KPHBBIX
ABNAIOTCHA: MenHaHa An,, COOTBETCTBYIOLIAs YCIOBHOH BepoatHoctd 0,5 Ha
MEIMAHHOM M CpeIHel KPUBBIX, H TOYKA, COOTBETCTBYOLIAs HAa TOPH3OHTANLHON OCH

rpaHH4HOM ceficMocToiikocTH anementa (HCLPF).

Yckopennto HCLPF cooTseTcTByer 3naueHne BepostHocTH 0,05 Ha xpusoil

95 % nosepuTenpHolt BepoaTHocTH vk 0,01 Ha cpenHeit (KOMIIO3MTHOM ) KPHBOH.
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3Hech, MO OTHOIUEHMIO K KPHBBIM MOBPEXKAAEMOCTH, YCTONYHBBIN TepMUH
«CPENHAA» OTHOCHTCS HE K XapaKTepHCTHKE paclpefesieHds, a K crnocoby
0bo0WieHns KPHBBIX CeHCMMYECKOH IIOBPEXAaeMOCTH, HMEIOIHX pa3iHYHbI
YPOBEHb JOBEPHTENbHOH BepOATHOCTH. CpeNHION KPHBYIO MpaBHIIBHEE HA3BIBATH

CpPERHEB3BEIUICHHOM.

M1 onpefeneHus XapaKTepUCTHK CeHCMHHECKOH NOBPEXIaeMOCTH A, By, Pr

BENHYHHA A 3aIHCBIBAETCH B BHUIE NPOU3BECACHHA.

A=F 4, (7.5)

rae A, — MaKCHMaNbHOE YCKOpeHHe (HYJIeBOro mepuoaa) Ha cBoGOHON
TMIOBEPXHOCTH TPYHTA 3eMIETPIACERHA IoBTopstemocTthio 107 1/rox mo cpenHel KpuBOH
CeCMHMYECKOX OMAacHOCTH (A7 CpelHero CHEKTpa OTBETA paBHOM  4acTOThI

npesbiuenus 107 1/roxn);

IONMycKaeTcsA, 4YTO MOJYYEeHHOE B BEPOSTHOCTHOM aHalu3e celicMuuecKoit

OMaCHOCTH 3HAYeHHe A4, MOXET OTIMYaTbCid OT YCKOpeHHs MP3, mpuHATOrO B

IIPOEKTE;

F - cratuctiveckuii Ko3()hHIMeHT 3amaca (CnyyadiHasd BeNHYHHA,
XapaKTepH3yrolllas KodpQUIMeHT 3anaca Mo Hecyliel CHOCOGHOCTH 3NEMEHTa MpH
3EMJIETPACEHHH, COOTBETCTBYIOMeM mnosTopseMocts 10™* mo cpemmeit KpUBO#

celicMiyecKoif onacHoCTH );

F' — orHomenme mpenensHOM HarpysKum B SneMeHTe (T.e. Harpysku oT
NpeenbHoro st 3JjIEMEHTa 3eMIETPACEHUS) K Harpyske (peakiHH) B JJeMEHTe OT
BO3NEHUCTBHA 4p; Macwrabupyrommi kosdduuuent (cnydaiias BeinmyuHa), Ha
KOTOPYIO HY)XHO YMHOXHTb PAaCYETHOS YCKOpeHHe MNS TOro, 4TOGBI MONY4YHTH
yckopeHue (ClyyaiHyiO BENHYMHY) Ha CBOGOTHON NOBEPXHOCTH, NPH KOTOPOM HMEET

MECTO OTKa3.

HpPIHFITO HCIIOJIB30BaTe METOL pa3feNIeHHsA MNEePeMEeHHBIX IJIA OTIACIBHOIO

y4yeTa (akTOpoB, BIHSIOIIMX HA CTATHCTHYecKHH Ko3(bHUKEeHT 3amaca.
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Hpe,nnonarae‘rcz, HTO paHee ONd 3JJIEeMeHTa OBLIO  BEIIOJIHEHO ITPOCKTHOE

000CHOBaHHE CEHCMOCTOHKOCTH M TakuM 06pa3oM BEIMONHEH CIEXYIOWMHA o6beM

obocHOBaHUi:
YCTaHOBJIEH YPOBEHb PAaCYETHONO 3eMAETPACEHN S, HampiMep MP3;

€CNIM pacCMaTpHBAEMBIA 3AEMEHT — CTPOMTENbLHAS KOHCTPYKIHS — BHIIONHEH
PacdeT Harpy3oKk B CTPOUTENBHBIX KOHCTPYKUMAX (peakiuy B CTPOMTENBHBIX

KOHCTPYKIHAX) H pacyeT [IpOYHOCTH 3I€MEHTa;

€cld paccMaTpUBaeMBIi JEMEHT — 060pyLOBaHNE — OTIPENE/IeH0 BO3AEHCTBHE
Ha 3JIEMEHT OT CTPOMTENBHOM KOHCTPYKUMH, Ha KOTOPOH OH 3aKpeIlieH (CHeKTpEHI
OTBETA), BHIMOJNHEH PacyueT Harpy30K B 3JIEMEHTE OT PACYETHOTO BO3AEHCTBHA M

pacycT NIPOYHOCTH 3JIEMEHTA.

MertoooM [IpearonaraeTcs, ¥To Ha KaxIoM U3 3THX 3TaloB OIg onpegeneHuit
Harpy3CK, peakKUMH H IIPOYHOCTH eCcThb OTAHYHE PealHCTHYECKOro IoOxonma oT

KOHCCPBAaTHBHOIO, HeoOXoaHMOTO IIPH MIPOEKTHOM 000CHOBaHHH.

Kosppuuuent F MOXHO NpeNCcTaBUTE B CNEYIOIEM BHAE:

F=F.

ST

'F, (7.6)

>
rog:

— OTHOWIEHHE pa3pyIlaloWlel Harpy3KH, ONpeleieHHOH ¢ NpMMEHEeHHEM

Iy

PCANHCTHYHBIX TOOXOA0E K nonycxaemoﬁ HAarpyske, periaMeHTHPOBaHHOH!

HOPMATHBHBIM ITOOX0I0M;

— OTHOLICHHE nonycxaemoﬁ Harpy3xkm K Harpyske pacyeTHOTO 3EMIICTPACEHH A

=

(MP3, I13), pernaMeHTHPOBaHHON HOPMATHBHEIM MTOAXOAOM;

— OTHOIIEHHE HArPy3KH pacyeTHoro semnetpsacenns (MP3, I13), onpenenexnnoit

o

HOPMaTHBHBIM TOAXOAOM K HAIpy3Ke 3eMJIETPACEHHS IOBTOPAEMOCTHIO
10* 1/rox mo cpenHeH KpHBOH CeHCMHYECKOH ONaCHOCTH A, OrpeleleHHON

PECATUCTHYHBIM NOIXOO0M,
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OKBHBaJIEHTHOE MPENCTaBleHHE £ !

AJsl 30aHUi U coopyxenuit: F=F. F,, (7.7)

nas obopymoBanua: F = F. - Fpp - Fy, (7.8)
rue:
Fr=F-F, - xoop¢uument 3amaca N0 Hecymed cmocobHOCTH (cayyalinas
BEJHYHMHA),
Frs —K03QHIMEHT PeakuHN COOpYXeHus (CirydaitHas BeMYHHA),
Fpe — KOIQOHUMEHT peaknMH O06GOPYNOBAHHA OTHOCHTENBHO COODYXEHHs, B
KOTOPOM OHO YCTaHOBNEHO (CiyvyaiiHas BENMYHHA) — OTHOLIGHWE peaKIMy

00OpYIOBAHHA [PH pPacyeTHOM 3eMJIETPACEHHH, OIpENe/eHHOH HOPMATHBHBIM

nooxonoom K Harpyske oT AP ) OHpe)ICJ'[CHHOﬁ PEATTHCTHYHBIM TICOXOIO0OM.

COOTBETCTBEHHO:
IJI COOpYXKEeHH M F’Rs == ~3, (7.9)
st obopynosauus F, - Foo = F,, (7.10)

Kospouunent 3anmaca F, mnpemcTaBiseTcs Kak Ipou3BeleHHe ABYX

—~— ~

cnyqaﬁl-mlx BCJIHYHH FS H F;,, KOTOPERIC IIO3BOJIAKOT PA3OCIBbHO YUECTh 3anac no

OTHOLICHHIC K YCHITHAM, onpeneneHHHﬁ JIVHEHHBIM pacydeToM, H 3alrac, CBA3aHHBIH C

paboTo¥ KOHCTPYKIMH 3€MEHTA 3a NpeleNlaMH YIIPYrocTH:

F,=F;-F,, (7.11)

Kos(pguiment 3anaca Fy mpencrasiseT coGoi OTHOIIEHHE NpPENeNLHOIO

YCHIIHA (MM NepeMellleHHs), NpHd OOCTIKEHHH KOTOPOrO 3JJEMEHT TepseT
BO3MOXHOCTb  BBINIOJNHATE CBOM (QYHKLUHH, K COOTBETCTBYIOIUEMY YCHIHIO,

BO3HHKAKOIEMY ITPH paCHETHOM 3EMICTPACCHHH !

_S- 5

s= B _ B (7.12)
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roe:
S— npencyiibHasg Harpys3Ka, KOTOPYH MOXET BOCHPHUHATE paCCManHBaeMBIﬁ SJIEMEHT
B OTHOINEHHUH pacCMaTpHBacMoOro Buna 0TKasa,

Py — ycunue oT 3kCIUTyaTallHOEHOR Harpy3skd (HI);
Pr— cymmapHoe ycunue (ceficMudeckoe BosgeicTare + HD).

B ofmem cmysae 3TM Harpyskd — ciy4YaiiHble BeIMUHHBI, MMEIIUME CBOH

CTaTHCTHYECKHE XapaKTCpHCTHKH. Torna CpeIHee 3HA4YeHHE H OTKAIOHEHHe

ko3ddurenra ng MOT'YT OBITh ONpeneeHs! MeTonoM «MoHTe-Kapino» unu apyrum

METOLOM (HalmpHMep, IEPBOI'0 MOMEHTA).

Koadduuuenr F;, YHHTBIBAET pacCessHue 3HEeprHH 3a HpelelaMH YIPYTrOCTH.

Meronsl onpepesnenns 3Toro Ko3pbHIMEHTa NOpHUBEneHH B HOKyMeHTe EPRI

TR103959.

KospounneHT peakuun KOHCTPYKIIHH F;S — ClydaHHas BelIHYHHA, KOTOpas
YUHMTHIBAET, 4YTO pacyeThl, BBIIONHEHHBIE B paMKaxX IIPOEKTa, OCHOBAaHLI Ha
onpeleneHHBIX (4acT0 KOHCEepBaTHBHEIX) JOEeTEPMHUHHCTHYECKHX IapaMeTpax
KOHCTPYKLMH M peakluy B Hell. B 3aBHCHMOCTH OT HeoOX0auMOCTH ydeTa GakTopoR,
BIMAIOIMX HA PEaKkUHIO KOHCTPYKLHH, OH MOXET ObITh OMNpeAeneH B BHE
NPOU3BEACHN, HAPUMED, COOTBETCTBYIOLIHX KOIDDHUHEHTOR CAy4YaliHbIX BEIHYHH

(IAEA-TECDOC-1487 Annex 1):

Fos =] Fs. (7.13)

rAe B BUIE KO3 GHLIKEHTOB MOTYT OBITh YUTeHBI pa3nuyHble GaKTOphl, HANPHMED:

OTIHYHE H pasdpoc B peakudd BCNEICTBHE OTIHYMSA HpPOEKTHOTO CHEKTpa
(nampumep, MP3) u crnexTpa, MONYYeHHOro B pe3yibTaTe aHATH3A CEHCMHYECKOI
ONaCHOCTH MIOWRAKA (B Clydae MaclITabDHpOBaHHUsS pacyeToB CefcMOCTOMKoCTH,
BEITOJIHEHHBIX B NPOEKTHOM 0GOCHOBAHHH B COOTBETCTBHH ¢ ab3aueM 3 myHkra 36

Hacroswmero PykosogcTaa no Ge3omacHoCcTH);

HEKOTEPEHTHOCTD CeHCMUYECKHX BOJIH,
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OTIHMYHE PEafHCTHYHOrO JAEMNQHPOBAHHA OT HEeMIQHPOBAHMA COTIACHO

HOPMAaTHBHBIM JOKYMEHTaM;
HEONpENeAeHHOCTh MOAeel;
METO/Ib] COMKEHHS COOCTBEHHBIX (hOPM;

METOA Yyd4YeTa COBMECTHOrQ BO3IEHCTBUI OPOCTPAHCTBEHHBIX KOMITOHEHT

BO3JIeHCTBHSA,

3QdexTsl  B3aHMONEHCTBHS «TPYHT-COOpY)XEHHe», BKIIOYAs HM3MEHEeHHe
HHTCHCUBHOCTH BO3JEHCTBUS ¢ IIYOHHOH OTHOCHTENBLHO 3¢MHON IOBEPXHOCTH I

3arayOaeHHEIX COOPYKEHHT.

Kaxapili ¥3 ko3 huumeHTOB, Kak ciydyaiiHas BeIMYRHA, MMEIOWias ABORHOE
MOrapuMHIECKN HOPMANbHOE DACTIPENENeHHe, MOXET HMETh MENHWaHy M CBOil
3MHCTEMHYECKHH H aneaTopHbli pasbpoc B, u Br cooTBeTcTBeHHO. ONpPENETUTE X B
obleM cilydae MOXHO nu60 NpPOBOAA BapLHPOBAHUE NAPaMETPOB, BIHAIMMX HA
KaXIBIA U3 (aKTOPOB OTAENBHO C LENbIO BBUICHEHHSA €ro MeIWaHhl ¥ pasGpocon
(MeTon pasaeneHus TNEPEMEHHBIX), NHGO MCHONB3YS ONBIT YXKE BEINOJHEHHBIX

HeCenoBauuii.
Wcnonezys  cBolicTBa JIOrapuPMAYECKH-HOPMATILHOTO paclipeneneHus,

MeldHaHHOe 3HaueHHe Kosddunuenrta F,; onpenensercs Kak:

Frs=] Tz, » (7.14)
rme m — HHAEKC, O3HA4YAeT MENHAaHHBIE 3HAYEHHS COOTBETCTBYIOLIHX
k03¢ GHUHEHTOB.

Koadduunent Fpo a1s o60pynoBaHHST MOXKET N0-PasHOMY HpPEICTABILITLCA, B
3a8BUCHMMOCTH OT TOr0, Kakoi MeTom Mcnohb3oBancd Jnd  0BOCHOBAHUS

CEHCMOCTORKOCTH 3IIeMEHTa.

Jns xecTKoro 06OpynoBaxMA (MMEIOLIEro BBHICOKHE COGCTBEHHBIE YaCTOTHI)
JAOCTaTOYHO Yyd4eTa HEONpENEeNeHHOCTH MOIENHPOBAHMS M Yyd4eTa COBMECTHODO

BO3JIeHCTBUSA [IPOCTPAHCTBEHHBIX KOMIIOHEHT BO3AeHCTRHA.
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HAng obopynoBaHus, UMerLIero coOCTBEHHbBIE YACTOTE B AHaNa30He CIIEKTPOB
paccMaTprBaEeMBIX BO3NEHCTBHE, MOTYT TaKoke ObITh YUTEHbL! PasiuyHs B PACYETHOM
M PeajuCTHYHOM CHEKTPAJBHBIX YCKOPEHHAX, OTNHHHA B ReMIbHPOBAHHH,

MOTPEWHOCTH METOAa aTTeCTauuy (IIPH SKCIIEPUMEHTATBHOM 060CHOBAHHH) H T.IL.

XapaKTepuCTHKHA CeHCMHYeCKO NOBPEKIAeMOCTH A, By i Br OTIPEAEISAOTCA

H3 COOTHOUIEHHI !

4,=F, -4 (7.15)

m n k)

By = —\/i: Bj‘

= ) (7.16)

ﬁR:‘ iB‘;r
Vi (7.17)

‘F;n = FCm ) FRSm ) FR.E,,, H (718)
HCLPF = 4 . " %Cu0) (7.19)

rae Fo,, Frg,s Fre, — MeIHaHHEIE 3HAYeHUS KOI(QOUIHEHTOB 3aM1aca 1o

Hecylueii ciocoOHOCTH, PeaKliHu COOPYKeHud # 060pYAOBAHHS COOTBETCTREHHO.

YnpouweHnbIii MeToA pacyera ceficMHYecKoif OB PeXKAAEMOCTH
(rubpuaHbIE MeTOR)

MeTon ocHoBaH Ha 06OOLIEHHH pe3yNbTATOB paHee BHITONHEHHHIX BAB mis
CEHCMHYECKHX BO3LEHCTBHH M MO3BONAET YNPOCTHTH MpPOHELYPY OLEHKH
CEHCMUYECKOH MOBPEXTAEMOCTH SIEMEHTOR ITyTeM HCIONb30BAHAS XapaKTEPHCTHK
HCLPF, xoTopBle OlIeHHBAIOTCS HETEPMUHUCTHYECKMMH METONAMH YIIH HETPSMBIMH
meromamu (IAEA-TECDOC-1333, EPRI NP-6041-SL) mocme BbIIONHEHHS

ceficMHuYecKHx 00XonoB 6J10Ka.

Onxcanve MeTona TNPHBENEHO B TEXHHYECKOM OOKyMeHTe MATATD

IAEA-TECDOC-1487.
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I'n6punHEIi METON MpeATIONAraeT CleayoMHH OPSLoK AefCTBUil;

ouenuth HCLPF nns paccMatpuBaemoro sjiemenTta WM OLEHHTh 3HAYECHHE
MaKCHMajlpHOTO MapaMeTpa MHTEHCHBHOCTH HA CBOGONHON NOBEPXHOCTH TPYHTA,

OpH KOTOPOM €ro yCIOBHas BepoATHoCTh paHa 0,01 (umu 1%);

Ha3HAYHTh JIOTAPH(YMUYECKH-HODMANLHOE OTKNOHEHHE [c , HCIOMb3ys
CAeLyIOIIHe peKOMEHIALHH:

O CTPOUTENBHBIX  KOHCTPYKLHMHE W OCHOBHOTO  IACCHBHOLO

MEXaHHYECKOTO 00OPYNOBAHMA HAa HH3KMX OTMETKaX MM Ha YPOBHE CBOGOAHOM

NOBEPXHOCTH [ — B unTepBane 0,3 ... 0,5;

JNA aKTHBHBIX 27E€MEHTOB PAaCMOIOKEHHBIX HA BBHICOKHX OTMETKAaX B
30aHHAX PBe — B wmHrepBane 0,4 ... 0,6; B KauecTBe KOHCEPBAaTHBHOH OlEHKH

ucnoaesyetcs Be=0,4;

paccuuTare MeIHaHHOE 3HaYeHHe Hecymeﬁ crocobHoCcTH M3 CACOYIOLIET O

COOTHOLIEHHS !
A, = HCLPF .&"¥% , (7.20)
IIOJTYYMTE OLECHKY KPHBOA NOBPEXAAEMOCTH cornacHo Gopmyne (7.20).

Hns  ouenxm  HCLPF  sneMeHTOB — nmpemaraeTcs  HCOOMB30BATh
netepmuEucTHIeckui MeTox (CDFM) [EPRI NP-6041-SL, EPRI 1019200,
IAEA Safety Report 28] unn BOCIIONb30BATECA HEMPAMBIMH METOIAMH 0BOCHOBAHHS
CeHCMOCTOMKOCTH MO  pe3ynbTatam  celicMHyeckoro obxoma 6noka AC

(IAEA-TECDOC-1333, EPRI NP-6041-SL).
Ilpumep

PaccmartpuBaeTcs BepTHKANBHEIN HACOC, HONAIOMMI BOLY IS OXAAXICHUS.
AHaJlu3 NOTEHUMANLHEIX OTKA30B BKIIOYAET B e pasiuyHble BUIBI OTKA30B, B TOM
YHCNIe OTKa3bl aHKEePHOH KOHCTPYKuMH. ONHEM H3 MOTEHHHANIBLHBIX BHAOB OTKa3a
ABJIACTCA OTKa3 OMOPHOH KOHCTPYKUHH 2JIEKTPOJBHUIATe s, NIEPEAAIOUIEr0 Kpy TALIHIA

MOMEHT Ha Ball HAcOocCa, MOCIeICTBHEM KOTOPOr0o MOXET ABJIATLECA (bYHKHHOH&HLHI)IfI
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OTKa3 HACOCHOIO arperata. B 1aHHOM IIpUMEPE PacCMaTPHBAETCA MONYYeHHe KPHBOIL
CeHCMHYECKOll MOBPeX(IaeMOCTH I NAHHOLO BHAA OTKa3a. JMEKTPOIBHraTelb
(puc. 7.3) sakpenieH Ha ONOPHOHM KOHCTPYKLMH, NPENCTABIAIOEH coGok LWEIMHID C
ABYMS BRIDE3aHHEIMH OKHaMH, B pe3yNbTaTe 00pa3ylomuMy ABe apKH ¢ yraamu 120°,
KOTOpbIE paboTalOT KaK KOHCOJBHBIE OajKM I[PH TPHIOKEHHH [ONepPedHOl

HaTPy3KH.
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Puc. 7.3. Cxema 3akpemniieHus 3JeKTpOBUraTes Hacoca

PacueTHas cxema nmpusenena Ha puc. 7.4.

A
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® / ONeKTPONBHIaTENE

/ Onopuelii KPOHUITEHH
J / OnopHag nnurta

Puc. 7.4. Pacuernas cxema

Koadduiuenrsr 8 JaHHOM IpHMepe 3aBHCAT OT CNENMMUKY BBIIOTHEHHBIX

PacdeToB H AN APYTUX CIyYaeB MOTyT 6BITE APYTUMH (MMETh IPYTroe HalloNHEeHHe ).
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KoaddpnuneHT 3anaca no Hecymeii cnocofroctu Fe

Onopras KOHCTpYKUMA BBITONHEHA W3 CTANM, HMelolled NpH pacyeTHO
s a
TEMMNEpaType  MHHMMANbHBIA  @pefieN  TeKydecTH Gy, =250MIla. Bynem

Hpeanoarark, YTo 3T0 3HaYeHHE rapaHTHpoBaHO ¢ 95 % ypoBHEM IpeBHILIEHHS.
3HaveHHs KOo(dUUMEHTA BapHallii INs HOPMAJNBHOTO pachpeneNeHus npegeia
TEKYYECTH YrNePOIUCTOH CTalH OPHEHTHPOBOYHO HAXOAATCS BOIM3H 3Havenus 0,1,

Hcnons3yss  cBoficTBa  orapu()MMYecKH HOPMAIBHOTO — pacnpeieleHus,
NOTY4YHM, HYTO SIUCTEMHYECKAsd HEONpeNeleHHOCTh, CBA3aHHAi C He3HaHHeM
daxTHYeckHX cBoiicTB Marepmana, — [, ~0,1, a MenuaHHOe 3HaYeHHe CBOHCTB
Mmateppana ~ 300 MIla. 3mece MBI NpHHHMaeM JAONYILEHHE, YTO OTIMYHE
HOPMaJIBHOTO 32KOHA OT JIOTHOPMAJIBHOTO B JaHHOM KOHKPETHOM CIIYYae M B 30HE
IIPAKTHYECKOTO NPUMEHEHH B JaHHOH 3aa4e He CYIIECTBEHHO.

B pacueTe cymmapHBle HanpsDKeHHA OT H3ruba W pacTseHMs (CHKATHS) OT
TOPH30HTANBHBIX ¥ BEPTHKAJILHOH KOMIOHEHTH! CeHCMHYECKOro BO3IeliCTBHSA
cocrapuni 50 MIlla. Pacyer 6bul BBEINONHEH CHEUMANBHO A4 ONpedeNeHHs
CelfCMHYeCKOH IOBPEXAAEMOCTH, II0O3TOMY €ro pesyabTaThl MOXHO CHUHTATh
MMEIOIIHMH MEXHAHHYIO OIIEHKY HATPY3KH.

MenuanHoe 3HaueHHe Ko3hOHuHEHTa F; MOXHO MNONYYMTb, HCIOIb3YS
dopmysy (7.12) v npeHebperas sKCITyaTaUHOHHOMN HArPY3KOit (COBCTBEHHEI Bec):

_ 300 _
50

3 PacHeTHOI'0 CTATHYECKOro aHalH3a CJIedyeT, YTO NNACTHYECKOe TeYeHHe B

6.

CE4CHHH OMOPHOM KOHCTPYKUMM (mnacTH4ecKkuit mapHup) dQopmupyercs mnpu
BO3paCTaHWM Harpyske B 1,5 pasa Bellle, yeM Harpyska Havana o6pa3OBaHHSA
MNAacTHYeCKuX JNepopmaumil. M3 aHamm3a 3KCIUIYaTalHOHHONH JOKYMEHTALHH
CJEHYeT, YTO TAKOE YBENMYEHHE MOXET NPHBECTH K IIEPEKOCY H HMOBPEKIEHHIO
My(TBI MEXIY BANOM 3JEKTPOIBUIATENA H BaJOM HACOCHOIO MEXaHH3Ma, TI03TOMY

xos(puuuent F, ObUI NpHAAT paBHBIM 1,5, a xoadunuenT 3amaca mo Hecymel
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crnocofHoCcTH F:

F,=F  F;=156=9.
Cuntas 3HaveHme F), = 1,5 MenwaunelM, a 3HaYeHue PaBHOE emZHHHIE,

HMeromuM 95 % YPOBCHSL NPEBHILUCHUA IIOJIYYHM:
13"2 = (l / 1,65) In(l,S) = 0,245 ,

rae 3HayeHHe 1,65 cooTBeTCTBYET BeanuuHe 0OpaTHON GYHKUHA 7% CTAHAAPTHOIO

HOPMAJILHOTO paclipeneneHus npy 3HaueHun 0,95,

Hrorosoe 3HaueHMe SMHCTEMUHECKOTO pasbpoca it xos(QuiueHTa 3amaca

1o Hecymlel crocobuocTn F, coriiacuo (7.16):

By =\]J3§,, +B2, =0, +0,245% =0,26.

KosddpuuueHT peakumn obopyaosanus Fpp

IlapameTpsl KO3 (HLMEHTa peaklUy: METON pacyeTa, nemndupopaHie,
MOJENHPOBAHUE, CYMMHPOBEHHE COOCTBEHHBIX (OPM M KOMOHMHALMSA KOMIIOHEHT
3eMJIETPACEHHS.

Merton pacuera
VsmepeHHOe BO BpeMs NpOUENyphl OOCTeZOBaHHA 3HAYEHHE COGCTBEHHOM

vacToTsl (6,81 T'n) paccMaTpuBaeMoit Gpopmsl konebaHuit HECKOMBKO OTIHYAETCS OT

OPHHATOro paHee B pacuete (4,23 I'u).

| ~
—— PacwmnperHbtii 2%

KPUTHYRCKOrO AemndMpoOBaKtma .
|

g 294 KpTHUECKOTa
Oemnguposanua

—<~ 5% KpUTHYECKoro
AemnbupoBakma

YcropeHue, g

YacroTa, My

Puc. 7.5. CnieKTpsl OTBETa Ha OTMETKE YCTAHOBKH JJIEMEHTA
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HAemnguposaHue B pacuere Gpimo mpuHATO cornacHo HIT-031-01 pasuemM
2 % oT xpuTHyeckoro. MemHaHHBIM 3HaYeHHEM XEMIGMPOBaHHS CUHTAETCH
SHAYEHHE NPH COCTONHHMH, OIIHM3KOM K OTKa3y, KOTOpoe OUeHHMBaercs kak 5 % oT

KPHTHYECKOTO.

B paHee BBINMOJHEHHOM pacudeTe HCIIOJB30BANCA pacIiMpeHHsH 2 % CIIEKT].
OTnHyue CHEKTPANBHOTO yCKOpeHMs (Ha wactore 4,23 T 1) pPac4YeTHOro
pacinpeHHOro 2 % CIeKTpa OT CHeKTPaTbHOro yCcKOpeHHs Ha wactore 6,81 I'm ans
5 % cnextpa (puc, 7.5) olleHHBaeTCS KaK:

_081¢g

oM 0,78¢
HeonpeznenenHocts B 06paboTke CMeKTpa oOLeHMBAETCH Kak oTimuue 2 %

=1,03.

pacwkpernoro cnekrpa ot 2 % ua vactote 6,81 I'l. Cunmras, yro pacummpenue
obecneunsaer 99 % BeposTHOCTs HempeBbiweHHs (+2,33[), moayuum (Ha yacToTe

6,81 I')}) o GopmynaM cBOCTB JIOTHOPMANBHOTO paclpeleeHH s :

1 In 1,41g

= "—"0,].2
233 {1,06g

By,

Hemndupopanne

PacuerHas yacToTa anekTponsuraTens 6bina pasHa 4,23 T, cOOTBETCTBYIOWEE
yckopenne — 0,81g. Cumraetcs, uto 5 % neMndupoBaHHe SBISIETCS MeAHAHHBIM.
Onnako 1npu pacyete kospduUHeHTa ydeTa AeMIbHPOBAHHS M ero
HeorpeneaeHHoCTH (B, ) CreayeT cHadwana OTKOPPeKTHPOBaTh YaCTOTY, KOTOpas
H3MEHHNaCh B CBAH ¢ OOHOBNeHHeM pacueTa. demndupoBanye GBUIO ydTeHO MpH
pacdeTe MPEABAYLIeTO Kodpduumenta, mnosromy F,=1. Yactora 6,81 I
HaxO[UTCA B 30HE YCHNEHH: CIEKTPOB OTBeTa. B 3T0H 30HE OTHOILEHHE CIEeKTPoB
(yckopeHM#H) ¢ pasnHYHBIME - KO3(QOWUHEHTAMH 3aTYXaHHAMH (B NONIX OT
KPHTHYECKOT0) Ha BLIOpaHHOH YacTOTe NpHMepHO OGPATHO NPONOPIHOHANBHEL
KBaJpaTHOMY KOPHIO OTHOINEHHA 3TUX K03 GHUIIHEHTOB 3aTyXaHHS.

Ipennonaraercs, 4to 2 % crieKTp 06pa3oRBIBAET IPAHUILY, COOTBETCTRYIOLLYIO

3HAYEHHUIO CTAHAAPTHOTO OTKIOHEHHs ~ 20y , B TO Bpems Kak 5 % CIEKTp ABIIeTCs
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menuannbiM (By = 0) (Takoe npeamonoXeHHe NpeinaraeTcs B BHAE IKCIEPTHOM
OUEHKH). B 3TOM Cityuae:
B, ==In (2/—0} =0,23.
: 2%
Mogenuposanne

PaccMaTpHBaeTCs BO3MOXHOE CHIXKEHHE COGCTBEHHON HaCTOTH! BCIENCTBHE
M3MCHEHHs IeMI()HPOBAHUA H Pa3BUTHS HeNHHEHHBIX Aedopmamuii. CyecTsyroT
PasiHYHBIC METONRI, MO3BOJJIOLINE BBIIONHHTR YYEeT W3MEHEHMS Harpys3KH Ha
3JIEMEHT BCHNEACTBHE YKasaHHBIX 3((eKkToB. 3nech Tako#l y4eT BHIIONHEH Ha
OCHOBAHMH 3KCIEPTHOTO ITOAX0]A.

Kak oTMewanoce Bblle, coGcTBeHHas wacrota 6,81 'l HAXOOMTCA B 30HE
pocta crextpa. Ilpy CHIKeHHH COGCTBEHHOYM 9YAaCTOTHI Harpy3ka Ha ONOPHYIO
KOHCTPYKLHIO Takke OYyHeT CHUXATBCS B COOTBETCTBHH CO CIEKTPOM OTBETA.
PanuonansHO NpennonoKuTh CHHKEHHE COGCTBEHHOM YacTOTHI npumepHo Ha 10 %
(MeImanHOe 3HAYEHME) BCNENCTBHE DAasBHTHA HeNMHeMHBIX JedopMauuit B
[peNIoTKasHOM cocTossHHM. lpu stom (cM. puc. 7.5, rpaduk ¢ 5 % ypoBHeM oT
KPHTUHECKOr0) BO3MOXHEI pasbpoc orpanmyeH «IONKoH» 5% creKTpa Ha YacToTax
oT 4,6 10 5,6 I'u. M3 31ux yc1oBHi orpenennm kosdGHIHEHT YueTa KaK OTHOIIEHNe
AEHCTBYIOLIEH HArpy3KH K CHIMKEHHON (B pacderax HCIOIB3yeTcs cmexkTp ¢ 5 %
AeMIIGHPOBAHUEM B NONAX KPHTHYECKOTO):

0,78¢
FMad =
0,69g

=113.

Ilpenmonaras, 4TO HHXKHEE 3HAYEHHE YCKOPEHHS «IIOIKH) crnekTpa (Ha
wactotax or 4,6 no 5,6 T'u pasHoe 0,6 g) oGecneumpaer 99 % BEPOSTHOCTD
NpeBLICHHA, & HCXonHoe 3HaueHwe 0,78g obecmeunsaer 99 % BeposTHOCTH
HenpesbleHns (1 % BEPOATHOCTH IPEBEIIIEHHS ), TOIYYHM:

B, =t in[2782) g 056
o 2.233 | 0,6g )
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Ciaoxenue cobcTBeHHBIX hopM

PacueTs! BEIMONHAANCE METOLOM JHHAMHYECKOTO aHANK3a C Pa3IoKEeHUEM Ha
coOCTBEHHBIE YACTOTEI.

Ilepsoii yacToToH O6BiM KoneGaHWA CcaMOH KOHCTPYKTHBHOM KOJOHHEI
BEPTUKAJIBHOIO Hacoca, BTOPOH — KojebaHHMsA SIEeKTPOABHTATENs HA OMOpHOH
xoHCcTpykumn. Crexyromme dopmer (Gonee 15 ') mpakTH4eckM He BIMSIOT Ha
PEaKUMIO  KOHCTPYKLMH 3IEeKTpoABHratens. IlosToMYy BIHSHHE  CIOXEHHA
COOCTBEHHBIX GOPM OTCYTCTBYET:

Fye=1.

AneatopHas HEONPEAENeHHOCTb IPHHATA MUHHMAIBHON Ha YPOBHE:

BR = 0,05.

| KomOHHAIHA KOMIIOHEHT 3eMIIETPACEHHUS

Korna ucnosnbsyercs cymmupoBaHue KOMIOHEHT 110 KBaApaTHOMY KODPHIO HIIH
CI0XKEHHE KOMIIOHEHT 110 mpasuity (100-40-40) (cm. Tabmuuy I1.4.1 HII-031-01),
NpeInoNaraeTes, 4To IoNy4aeTcs Me[UaHHOE 3HAYeHHE HATPY3KHU:

Free= 1.

Ilo pexomenmanuu EPRI TR-103959 npuaumaem Bz=0,18.

HtoroBeiit KosQdUUKEHT peakiun o6opyaoBanus Fre:

Froe=Fp Fy Froa Fue - Froe =1,03-1,0-1,13-1-1=1,16.

XapaKTepUCTHKH pasbpoca ko3 PuIHenTa peakiny 060pyI0BAHMS PABHbI:

By =+/0,12° +0,23* +0,056” = 0,265;
Br=0,05.

Kos¢ppuunent peakunu coopyxenus
Cocrasmtouie  xosdduruenta:  dopMa  cnekTpa, IeMndupoBanme,
MONIETIHPOBaHNE, CYMMHPOBaHHE NO (OpPMaM M Yy4YeT NpOCTPaHCTBEHHOTO H
aCHHXPOHHOTO XapaKTepa [efCTBHMA BHENIHEro BO3LEHCTBHA Ha COOPYXEHHE

(HEeKOTrepeHTHOCTS).
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@opma criekTpa
Ha paccmatpuBaemol 4actote 6,81 'l OTHOIICHHE 3HAYEHHMS YCKOPEHHS
cuektpa otBeta (5 % OT KpuTHUYecKoro nemn(HpoBaEMs) Ha CBOOOIHOH
MOBEPXHOCTH, HCIIOJB30BAHHOIO IIPH paHee BHLINONHEHHBIX PacyeTax OT YCKOPEHHS
CIIEKTpa, [IOJNYMEHHOr0 MOCHe BEIIONHEHHA BepOATHOCTHOTO aHalu3a ceffcMHuYeckoi
OITaCHOCTH H Y4YeTa JIOKaJBHBIX XapaKTepHCTHK IPYHTOBOTO OCHOBaHHs, paBHo 1,15.
F =115,
[To noxymenty EPRI TR-103959 and nero:
BR =0,2;
B, =0,16.
Hemnduporasue
[Ipu Harpyskax OMHM3KHX K KPHTHYECKHM JIJIsi ONOPHl Hacoca, KOHCTPYKIHH
3JaHUA HAXOAATCS B YNPYToH cCTadud, Mo3aToMy Jemndrpposanue, paBHoe 4 %
paccmaTpuBaeTCs Kak MeduaHHoe. Pasbpoc BciaencTBHE HeompeleleHHOCTH O
onenex kax 0,15.
F,=1,0;
B, =0,15.
MogennposaHue
GopmupoBagHe MOIENHM 3[aHHS M NpPOBEJSHUE HA ee OCHOBE pacyeToB
NPOBOOMINCE B COOTBETCTBUH C peKOMeHIauusaM pasgena VI Hactosmiero
Pykosonctea mno 6esonacHoctd. Mojens 3maHMS OpHHMMANach HMerolei
MeJIHaHHble XapaKTepUCTHKU. BaprHpoBaHUEe XapaKTEPHCTHK INO3BONSET OLIEHMTE
pa3bpoc 1Mo CoGCTBEHHKIM YacTOTaM 34aHHs A1 onpenenceus B, =0,1. Oopmsl
Konebannii 37aHUs HACOCHOH He M3MEHSANHCh C U3MEHEHHEM BXONHBIX IIapaMeTpos
MOZIEJIH:
Flor =1,0;
B, =0,1.
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Kombunamus cobcreernsix dhopm

Peakuyio 30aHKA B OCHORHOM ONpexelster ofHa cobcrsenHas hopma. Takum
o0pa3soM TONYYeHHBIE paHee 3HAYEHHS MMEIOT MEeIHAHHYIO XapaKTepUCTHKY.
MuHuManbHOe  3HaYeHHe NN afeaTOPHOro pasbpoca  NpPHHEMAETcs 110
EPRI TR-103959:

Fye=1,0;

Br=0,05.

YueT npocTpaHCTBEHHOIO H aCHHXPOHHOTO XapaKTepa AeHCTBHs BHEIIHEro

BO3IEHCTBUSA Ha COOPYKEHHE (HEKOTEPEHTHOCTD)

31aHKe HACOCHOIT HMeeT B IIaKe pasMeps! 27Mx55M.

Ayt vactotsl 6,81 T’ mommxarolimi xo3hdHIMEHT AN KOPPEKTHPOBKH
cnexktpa oOTBeTa coctamiser 1,14, Ilockonmeky B NpPOEKTHOM pacyeTe OH He
YUUTBIBaNCA, TO K03 GHUueHT Fgy Take cocTapnser 1,14.

PexomeHnyeTcss BHIOHpaTh XapaKTEpHCTHKY 3SMHCTEMHYECKOTO pasépoca Py
aTOro ko3dduurenta, 4Tobbl BepOATHOCTL NpeBHINEHHS 3HAueHHS Foyv=] 6buta
KpaiHe Manoi:

By =3In(7,)=1n(114)=0,065.

HToroBelit k03bGALIHEHT peakiin COOPYHEHUS:

Frs=F - Fp-Fy Fue Fep =1,15-1,0-1,0-1,0-1,14 =1,31;
Br=4+0,2"+0,05% = 0,2;

By =+/0,162 +0,15? + 0,17 +0,065% = 0,25.

XapaKTepUCTUKH MOBPEXIAEMOCTH NEMeHTa
PacyetHoe Bo3[elicTBHE Ha OTKPHITOH IOBEPXHOCTH COOTBETCTBYET

MaKCHMalbHOMY rOPU3OHTaIbHOMY YCKOPeHHI0 Ha cBoG0HOM noBepxHocTH 0,08g.
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Ay =Fo Frg Fpp - Ay =9-1,16-1,31-0,08 g =1,09 g.;
By =1/0,26> +0,265% +0,25% =0,45:
=407 +0,057 +0,25 ~ 0,25;

B
Bc=\/l3121 ""‘ﬁiza =0,51;

HCLPF = 4 ¢ "0c+a) —

=0,34
HJIH TIO IPHOMMKEHHOH dopMyIe AN cpeHelt (KOMIIO3UTHO# ) KPHBOMH M YCIOBHOI

BEPOATHOCTH OTKa3za 0,01:

=2
HCLPF ~ 4, - = 0,33,
KpHBble celcMHPYecKOn NMOBPEXKAaEMOCTH NPEACTABJICHE] HA pHc. 7.6.
1 ;mw-’gfr';-’d-ﬁ-ﬁneﬁ—\vwwr-ﬁ—-ﬂ—ﬂ-"-'"‘_"""'."."."'".'"""_'_"_'_-’323
095 s S
09 i'{ f s G _ =
085 I - - - - .'.v; 1
0.5 J: z e e
275 / . = =
‘! i - e
o7 : —_— _z Vi
0.65 / ! = i
g os / __f (‘_f
% 055 [ 1- S ‘/’,
E 0.5 Loz, - L,
2 04 [ - / ]
g ] = 7
£ 0.35 :
§ o3 [ 2 A :
E 0.25 fl L. 5 {/’ -e0.935
o2 J 5 F —+— 085
0.15 I ; /' o 3 )ﬁ/‘ & 05-Meznannan
o / i SET o - 038
£0.05 165, = s o005
l 0 _“._!.A-'i{ o = 1__”_.,__...:.-*‘-’"'# —— Cpesuns (Keureziman)
0 o 05 R 15 2 25 3

HCLPF=9,34g

MakchuansHoe yekopene cooSoaHY R honepxHocTH (PGA), ¢

Puc. 7.6. Kpussie ceficMruecKol MOBPEKLAEMOCTH AN OMOPHOM KOHCTPYKLKH

3NEKTPOABHIATEAS
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I[TPUJIOXXEHUE Ne 7
K PYKOBOACTBY o Ge30macHOCTH
TIPH HCTIONB30BAHNH aTOMHOMN 3HEPruu
«OCHOBHBIE PeKOMEHIAUHH K pa3paboTke
BEPOATHOCTHOTO aHali3a 6e30IMacHoCTH
ypoBHA 1 1nst 6510Ka aTOMHOH CTAHUHMH MpH
MCXOAHBIX CODBITHAX, 00YCIOBIEHHEIX
CEHCMHYECKUMH BO3NCHCTBUSIMUY,
YTBEPKAECHHOMY IpuKasoM PenepansHol
CIIYXKOBI 110 9KONIOTHYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY HAI30pY

OT « Jf » gpaﬁzam:{ 2041 . Ne_ 33

PexomeHayemble noaxoanl K aHAJNH3Y CHCTEM, CYMMapHOii BepOATHOCTH
TSEKeNBIX aBAPHI 0T ceficMHUIeCKHX BO3AeHCTBHH H OLIEHKE HeoNMpeneJeHHOCTH
Hitxe nepeumcieH cocTaB paboT, KOTOpbIe PEKOMEHAORAHB! K BHIIONHEHHIO B
MPOLECCE aHANK3a CHCTEM H aHAIM3a CYMMAapHOH BEPOSTHOCTH TSDKENbIX aBapHil oT

celiCMHYSCKHX BO3NLHCTBHYIH H OLeHKH HEOoNpeneNeHHOCTH.

1}  PaspaboTka Ha ocHoBe Mogeneit AIl (nepesbes coOBITHII) M Monenei
CHCTeM (HepeBbeB oTKa30B) u3 BAB yposus 1 mns sHytpennux HMC nepesbes
CoBBITAH M JepeBbeB OTKA30B C YUYETOM OTKA30B OSJEMEHTOB BCIEACTRHE

ceHcMHYeCKHX BO3IelicTBRIA.

2)  Anamms Bo3MOXHBIX ceficmuueckux WMC u  paspabotka mepeBa

ceHcMuUecKuX coOrITHH. Cpentt 3THX COOBITHA MOTYT OBITEH BBIAENEHBL:

cOBBITAS, PasBUTHE KOTOPHIX MpUBORHT kK MC, KOTOpBIE paccMaTpHBAINCH B
BAB mni BHYTPEHHHX MCXONHBIX COOBITHH: Teu (0TKas oGOpYNOBaHHA HEpBOTO
KOHTYpa M NPUMBIKAIOMKX cHcTeM), obecrounBanue (06opyaosauns OPY, Breurnux
onop JIDII), mpoume co6bITHSA, KOTOpBIE MOTNHM MOAeTHpoBaThcs B BAB mns

BHyTpeHHEX HIC (moTeps Texnuyuecko# BOABI MPYIIB! i APYrHe HCXOOHbIE COBBITHS);

IONOJNHHUTENIbHEIE COOBITHA, OOYCHOBNEHHBIE CheuuhHKON BO3NeHCTBUSA:
OTKa3Bl COOPY)KCHHH, OCHOBAHHM, IOXaphl X 3aTOIUIEHMA, JIETSINUE TpeiMETH,
XJIBICTOBBIE 3QGEKTRI BCIEACTBHE Pa3sphIBOB TPYGONPOBONOB; PasNU4aOKecs Mo

NOCNEACTBHAM OTKa3bl 30aHH# u COOpy}KeHHﬁ MOTYT MOJISIHPOBaTECA Ha
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CEHCMHMYECKUX AepeBpAX coOBITHH (HampuMep, OTKa3 3OaHHA PE€aKTOPHOTO

OTHAEJNEHHA —> Pa3peiB KOPIyca peakTopa, oTkas A3, 0TKa3 30aHud TypOGHHbI).

Ilpumep  nmepeBa  ceffcmmueckux WC  npuBemer wma  puc. 8.1

. Hopnyc Bripunice ADIpERrnan
Cofoavvomos |Gomewar 1oy |Cpammn toun]  Maaan 3aaume
pemitepa |Hoaaemop M| 3gaumeFD | mieproanBucime WM Lo
coboitie [GL37] {wet} Tean {Heti]  Typbm
fuzn) {ecin} pearTopa
G BPY SGH RB LOoe RT WLOCA MLOCA SLOCA B

I ‘ -
l— 578

—l: snox Lo

| saotaT |
.00

l— SALOCAT

S-LOtA

| |~
| ‘ SuotAT

: ser o [ioc
ik l ‘— smie |5
i | sweasch |

FRTALOCE

|

ST-UWOCA

Puc. 8.1. [Ipumep nepesa ceiicmuueckux MUC

3)  T'pyunuposamme COOBITUH II0 MX IOCHENCTBHAM: HanpuMep, cOGBITHS,
cBA3aHHBIE ¢ oTkasamMu OPY, rpynnupyorcs xax NpUBOJMILEE 110 MOCAEACTBHAM K
HCXOINHOMY CODBITHIO — MJIMTENbHOMY obecTounBaHu0 61oxa AC. s onpenenenusa
BEPOATHOCTEH QYHKIMOHANBHBIX COOBITHH (3ar0JIOBKOB AepeBa celicMHYEeCKHX HQ)
MOTYT OBITh pPa3paboTaHbl AONOJHHTENBHBIE NEPEBbS OTKA30B, HAPHMEp, NEPEBO

CEeHCMMYECKUX OTKa30B 3JIEMEHTOB pPeaKTOPHOM YCTAHOBKH, IpPHBOLALIMX K
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COOBITHIO C MaJiOff Teublo NpH BO3AEHCTBHH ¢ HHTEHCHBHOCTBIO 0,2g va ceoGomHOI
TOBEPXHOCTH HJIH AEPEBO OTKA30B CTPOMTENLHEIX KOHCTPYKIMH 30aHHA PEaKTOPHOTO
OTHENeHHU.

4)  Paz6iuenne paccmarpzéBaemoﬁ KpUBOH# CelcMHYecKo#l OmacHOCTH Ha
NHanasoHbl MO0 MHTEHCHBHOCTH, B KOTODBIX pa3BUTHE aBapuil KaueCTBEHHO
OTIH7AETCA B CBA3M, HANPUMED, C NOABNCHUEM HOBBIX COOBITHI, 4aCTOTBI KOTOPBIX
ObUIM 32 TIPENENOM YPOBHS OTCEYEHHS B IpembIAyIeM IOLAHAla30He, a TaKXe B
CBA3HM C IIEPEXOAOM HEKOTOPHIX COOBITUH B paspsn Ge3ycloBHbIX (Hampumep,
00ecToYMBAHNE NpPY HHTEHCHBHBIX 3emieTpsaceHHsx). s TIONy4YeHHs cpenHei
OLHEHKH BEPOATHOCTH TOXKENBIX aBapH¥l pacCMaTpHBAaeTCi CPEAHAA KpHBas
CceHCcMHYeCKOH OIIACHOCTH.

5)  Pacuer wactor HUC BenemcTBue ceficMHYeCKMX BO3NeHCTBEN  mis
K&XA0T0 JHAA30Ha H YACTOT celfCMHYECKHX OTKA30B.

Yacroter MC ot ceftcMuyeckux BO3AEHCTBHIE OLERUBAIOTCA C YIETOM KPUBOHH

CelCMUYECKOM ONAacCHOCTH H KPHBOM [OBPEXIAEMOCTH dIEMEHTA.

Ana  nuanasona kpuso#t celicmudeckol omacHocTH (i, a)...(hi, Qi+1)
BEIOHPAETCS! COOTBETCTBYIOMIMM 1O YCKOPEHUSM AMANa30H KPUBOH ceHcMIueckolt

NOBPEXAAEMOCTH 371eMeHTa (fi, 4;)...(fiu1, aiz1),
roe:
hi, hi,1 — 3Ha4eHwWs moBTOpsAeMocTH l/rox Ha KpHBOH CeHCMHMYecKoll 0macHOCTH,

COOTBETCTBYIOIHE I'PpaHHIIaM i -JHalnasoHa,

@i, Gi+| — 3HAYCHUA YCKOPEHHH CBOOOAHOM NOBEPXHOCTH IPYHTA, COOTBETCTBYIOLIHE

TFpaHulaM | —Auana3oHa;

Jfis firt — 3HAYEHUS YCTIOBHOM BEPOATHOCTH OTKA3O0B 3JEMeHTa (noBpexmaeMocTH).

YHacroTa coOBITHA A5t #-T0 371eMenTa JE 7 OTpEIensaeTcs Kax:

[E} =(h,~h)- 7,
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rme f, - OPUEBCICHHAA yCIOBHad BEPOATHOCTE AJIA HHAIIA30HA.

C uembio onpeneneHus NPHBENEHHOH YCNOBHON BEPOSTHOCTH IHANA30H
TIOBTOPAEMOCTH Pa30HBaeTCa Ha HHTEPBAJIb], a [PHBEIEHHAN YacTOTA ONpeAeNseTcs

KaK CpeIHEB3BCINCHHOE!

100

_](;-A/Zim
7 ﬁ——-—-— i (]7:_]7f+|)

100 ,m=1...100.

8

13
4
3
I

6) B nepesrs 0Tka30B, KOTOpEle pa3paboOTaHEL A BHYTpeHHHX HC,
BHOCATCH H3MEHEHHI INA ydeTa MOCIEINCTBHH CeliCMHYECKHX OTKas3oB. B psze
CiyHaeB AJis pacCMaTPHBAEMEIX CHCTEM IEpPeCMaTPHBAIOTCA HX IPaHHIEL: B IPAHHIE]
CHCTEMBl  BBOLATCA ONOPHBIE KOHCTPYKUMH U  aHKEpOBKA OBGOpYHOBaHH,
TpyOONpOBOABL, N4 3IeKTPHYECKHX H YOPABIAIOIMX CHCTEM AOMOTHHTEABHO
BKJIIOYAIOTCS  INKa(Bl, NaHeNH, K KOTOPBIM KpPEMATCH  3I€MEHTbI, paHee
paccMoTpeHHBle B BAD mns  BHyTpennmx MC, a Takke  37eMeHTB ,

PacipeACIIHTENIbHBIX CUCTEM.

7)  DBhIMONHETCH yvyeT 3aBHCHMBIX OTKA30B MO 0BIei NPHYHHE [OpH
CeHCMHYECKHX BO3NEHCTBHAX. 3aBHCHMOCTb CBSI3aH2 C TEM, YTO B OJHOTHIHOM
00OPYLOBaHUH, DacCIONOXKEHHOM TaK, YTO BO3NEHCTBHE Ha HEro OKa3blBAaeTes
aHaNOTHYHBIM 00pasoM (ONMHAKOBBIA WIM HE3HAYHTENHLHO OTIHYAIOLIHECS Apyr oT
Apyra CHOEKTPbI OTBETa: CHCTEMBl DacHONOXEHbl pAZOM, ONHA HIH COCeNHHe
BBICOTHBIE OTMETKH, OLHHAKOBOE DACNONOXKEHHE B OCAX 3HAaHHUA, ONHHAKOBEIE |
YCHOBHUS 38KPEIUICHMS Ha OTMeTKe, Ha TpybompoBonse u T.0.), 6YAyT BO3HHKATS .
AHAJIOTHIHBIE  XAPaKTEPUCTHKM peakiuM Ha Bo3jelicTBue. MakcuManbHbIE
XapaKTEPUCTHKH PEaKUMH 3TOro obopydoBayua OydyT coBhmagaTh IO BpeMeHH,
HallpaBleHHIO, H €CIIM HMMEEeT MeCTO OTKa3 KaKoro-nHbo 3JeMeHTa, TO MO)KHO

IIPEOIIONIOKHUTE H OTKA3 aHaJIOTHYHOI O,
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B npaxtuxe panee paspaboramneix BAB 1ua  celficMmueckMx coOwbiTHil
UCTIONB3OBATINCE CACAYHIUME METOABl y4YeTa 3aBHCHMOCTH IO peakUM# Ha

BO3lelicTBHE:

aHaJIOTHYHBIE 23JIEeMEHTBI Ha OJHOMH OTMETKE, DCaTHPYIOIIHE B OOHOM

HaCTOTHOM JHara3soHe CMNEKTpa OTBETa, CUYHTAKOTCH abCOJIFOTHO 3aBUCHMEBIMH 10

PeaKuMy Ha BO3IECHCTBHUE;

AHAJIOIMYHBIC 3JIEMEHTH Ha OAHOH OTMETKE, Pear’pylolldHe B pPasiuYHAIX
YaCTOTHBIX NHANA30HAX CIIEKTPa OTBETA, UMEKT KOIPOHUMEHT KOPPeNsiuHH MO
peakUuy Ha Bo3kewcTBHe, paBHb 0,5. OTiHuKe 0T HpeAbIAYHIEro CNy4as MOXKeT
3aKMIOYaThCs, HAanpUMEP, B Ppa3sHBIX YCIOBHSAX 3aKPeIUIEHHS aHalOTMYHBIX
3JIEMEHTOB, YTO H3MEHseT >KeCTKOCTh M COOTBETCTBEHHO YACTOTHBIE NUANA30HBI

peaxiuy;

aHAJIOrHYHbIE IMEMEHTHI HA PA3JMYHBIX OTMETKAX OJHOrO U TOTO JKe 3JaHuS,
HO pearvpyroliie B OAHOM H TOM JX€ YaCTOTHOM NHaNa3oHe, HMEHT KO3Q HIMenT

KOppeJALHMY II0 PeakiUH Ha BO3JeHcTEHe paBHblii 0,75;

37I€MEHTE], YCTAHOBNEHHbIE BOIM3Y 30aHuM, paccMaTpHBAKOTCA Tak, kKak OyoTo
OHHM PacloNIOXEHE Ha HIXKHEH OTMeTKe (3eMHON NOBEPXHOCTH) IPHMBIKAIOILIETO

3HAHHS,

AHANIOTHYHbIE KOHQUTypaluu TPYOONpOBOIHOM apMaTyphl
(ocnenoBaTeNbHble WM [apajllefibHble) M3 AHAIOIMYHBIX 5IEMEHTOR HMEIOT

K03(Q(HIHEHT KOPPENAIMH [T0 peaKLHy Ha BO3IeliCTBHe, paBHbIi 1;
OCTa/IbHBIE KOHQUTYPALUY CUHTAIOTCS He3aBUCHMBIMH.

[Ipg  HMCrONB3OBAaHMM  YKA3aHHOTO IOAXOKAa Ha o3tane  paspaboTku
CEHCMHYECKOro NepeyHA 3JIEMEHTOB M JTane obxoma Onoka AC pekomenayercs
BBIABIATE W (QHKCUPOBATE AHANOTHYHBIE 37€MEHTH OGODYACBAHMA, a TaKKe

AHANOIHYHEBIC YCJIOBHA 3aKPENNCHUAA, YCTAHOBKH, IIOIBECA.
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§)  Pacyer cyMMapHO# BEPOSTHOCTH TSXKENBIX aBapHil OT CelcMHYecKHX
BO3NCHCTBHH BEIMONHAETCS [N KaXIOro [AHAnasoHa KpHBOH ceficMuueckoit

ONACHOCTH.
Halnee monyueHHble pe3yabTaThl CYMMUPYIOTCS TS BCEX AUANIA30HOB.

9) s BHINONHEHHs aHANH3a HEONPEAENeHHOCTH YYUTHIBAIOTCS COYETAHMS
HaHHBIX ~ BEPOSATHOCTHOIO aHANH3a CEeHCMHYECKOH OINACHOCTH M KPHBBIX
CeHCMHMYECKOH  [IOBPeX/IAEMOCTH  JUIA  Pa3siUYHBIX YpOBHEH JOBepHTENBHOM
BepOSTHOCTH. [IoCKONBKY BO3MOXHOE COYeTAaHME KpHUBBIX ONAcCHOCTH M
[IOBPEKAAEMOCTH MOXET OKa3aTbCs KpaHHe BENMKO, IS BBIIONHEHHMS aHaNu3a
HEONPEAEJIEHHOCTH  CJIeAYeT  KCMO/Ib30BAaTh  CHELMANBHOE  IPOTPaMMHOE

o6ecnequHe, HO3BOJIFIOLLEE BRINTOJHATD YKA3aHHEIE pacuyeTsl.
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[MPUITOXEHHE Ne 8
K PYKOBOJCTBY I10 Oe30MacHoCTH
TIPH UCIIONB30BaHUE aTOMHOH SHePTHH
«OCHOBHEBIE peKOMEHAAHHU K pa3paboTke
BEPOATHOCTHOTQ aHAIH34 0€30MaCHOCTH
ypoBHA | 1y 6J10Ka aTOMHOMN CTaHUUH [TPH
HCXOIHBIX COOBITHX, 00YCIOBNEHHEIX
CeHCMHUYECKEMH BO3ASHCTBHIMMY,
YTBEpXKIECHHOMY Mpuka3zoM ©enepanbHoii
CIY6BI IO 3KOIOTHYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY Hal30py

or«ﬁ»ﬁ@éé'&gﬂg 20/Zr. N 37

Hpnmepbl KRPHTEPUEB HCKRAWYEHHA 2NIeMEHTOB

Huxe mnpuBemeHB! MpHMepbl KPHTEPHEB [/ WCKIOYEHHA 37€MEHTOB,
HEe3Ha4YUTeNbHO BIHSIOIMIMX Ha XapaKTepHCTHKH celicMudeckol 6e3onacHoCTH 6ioxa
AC.

1) DnemeHT MoXeT OBITE HCKIIOUEH, ECIIH ero IpaHH4HAas ceHcMOCTONKOCTD,
[IOJIy4eHHas HeNpsAMBIM METOZOM, IO pe3ynbTaraM obxona 6noka MHpeBwIIaeT
BeJHYKHY, Ha3HAUeHHYIO KaK MOpPOTOBYIO [N HCKModeHHs. [Toporopoe 3Hauewue
06OCHOBBIBAETCA C YYETOM XapaKTEPHUCTHK CeHCMHYECKOH OMACHOCTH ILIOMIAfKH
(Paznen IV macroamtero PykopozcTBa nmo 0e300aCHOCTH) M OTCYTCTBHS BIHAHUSA
OTKa3a HCKIIOYaeMOro 3JIeMeHTa Ha CpefHee 3HAYeHHe BEePOATHOCTH TAKENOH
aBapun. Ilpm oneHke TrpaHuUYHON CceHCMOCTOHKOCTH HENpPAMEBIM  METOIOM
BBINOJIHACTCA COJIOCTABICHHE pacCMaTpHBaeMOro 3JIeMeHTa ¢ KJacCOM IOA0OHBIX
€My 3JIEMEHTOR, IIOBEJCHUE KOTOPBIX NIPU CeHCMUYECKUX BO3ACHCTBHAX H3BECTHO H3
OTIBITA.

2) DmemenT MOXeT OHTb HCKJIIOYEH, €clH OIIEHEHHas pacyeToM
XapakTepUCTHKa €ro TpaHuYHOM CEHCMOCTOMKOCTH IIPEBHIILAET BENHYHHY,
Ha3Ha4YeHHYIO KaK MNOpOrOBYIO IS UCKIIOYeHHA (CM. MyHKT | mpmnoxenns Noe § k
HacTosweMy PyxoBoacTBy mno 6e3omacHocts). [lpH HWCNOMB30BaHHH JTaHHOTO
KpuUTeprs TpebyeTcs olleHKa rpaHUYHOH ceffcMocToikocTd. [IpH 5TOM MoXeT 6BITh

BbI10JIHEHA [IpeliBapyuTellbHast OLEeHKa FPaHHYHON celcMOCTONKOCTH MO pe3yNsTaTaM
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paHee BRIMMOJIHEHHOTO pacyeTa IIo 000CHOBaHHIO CEHCMOCTONKOCTH:

S1-§
HCLPF = [5]=54 “Appy s

MPIFHI T S H3
Tae:
Sp3 ~ Harpy3Ka IpH HOPMATBHBIX YCIOBHAX 3KCITYaTaLHHK;
[S] — momyckaemas Harpyska npu MP3;
Sip3+ 43 — Harpy3sKa ot codetanus HI+MP3;
Gap3 — MaKCHMalbHOE YckopeHue cBoOoaHoM moBepxHocTH mpu MP3 B momax
YCKOpeHHs cBOOOIHOr0 naneHusl.

3) Hacrota oTkasa 2jieMeHTa OT CeHCMMYECKHX BO3NEHCTBHH Bcero
paccMmaTpuBaeMoro nuanasoHa 6onee, ueM Ha IBa MOPAAKA HIKeE CPeIHEro 3HAYCHHA
BEPOATHOCTH TSDKeNOoH aBapHu (TpebyeT ONEHKH KPHBOMH IIOBPEXIAEMOCTH); MOXET
OTpeGoBaTL NEPEOLIEHKH, €CITH BEPOATHOCTE TSXKENON aBapHH NpH paspaboTke BAB
A CEHCMHYECKHX BOSASHCTBHHA MeHee, YeM Ha OBa [IOPAAKA OTHHYAETCS OT MONHON
TOOBOH YacTOTHI OTKa3a 3JIeMEeHTa.

Hnst onpenenenms uactoTel OTkaza HY, oT ceffcMHYeCKHX BosmeficTBuit

PEKOMEHAYETCS HCIONb30BaTh (POPMYITY ONHOMA BEPOATHOCTH:

_ 7dH(a) _%df(a)
HY, = ! — f(a)da ! — H{a)da,

rae:

H{a) — cpennsis kpuBasg ceHCMUYECKOH OIACHOCTH,

f{a) — cpenmrss xpuBas ceficMudecKol MOBPEKIAEMOCTH;

a — MaKCHMaJIBHOE FOPH30HTANBHOE YCKOpEHHe CBOGOIHON [TOBEPXHOCTH IPyHTA.
Ilpy  BLUTOJIHEHHWH 9HCIEHHOTO MHTEIDHPOBAHHA [Opemensl HOMb M

OeCKOHEYHOCTb B IIpHBENEeHHON  (QopMmyne MOTYT GbiTh 3aMeHeHH Ha

NPUONU3HTENBHBIE 3HAYEHHS duin U Gmey COOTBETCTBEHHO. TOrma, €ClH KpHBYIO

CeHCMHYECKOH OMACHOCTH MOXHO IPEACTABUTH B BUIE COOTHOWERHH (6.9), (6.10) u3

npunoxeHus Ne 5 K HacToameMy Pykoeoactey mo 6esomacHoctu, To mis
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onpeneneHus HYy MOKHO BOCIIONB30BaTECS ANIPOKCHUMHpYIOMEel GopMyI1oii:

{ b
Ky Pie )
H, -e?
HY =202
(=)t

4,

rae:
(Ho, A¢) — mexoTOpasg TOYKa €O CpelHell KpHBOII cefcMEUecKoit OTaCHOCTH,
HaIPHMEp, COOTBETCTBYMOWAS nosTopsemoctr Hy = 107 1/rox;

A — cM. npunoxerne Ne 6 HacTosmero PyKosoAcTBa 110 6€30aCHOCTH.

Gopmyist (6.9) 1 (6.10) u3 mpunoxenus Ne 5 x HactosmeMy PykoBoncTsy 1o
besoracHOCTH He Bcerna o6eCNeYHBAlOT XOPOLIYIO AINMPOKCHMALHIO KpHBOM
CeficMMYeCcKOH omacHocTd. [Jo3TOMY HpeAnmOYTHTENBHBIM BAPHAHTOM ABISETCH
BBIIOJIHEHAE YHCHEHHOTO HHTETPRPOBAHMSA AN nonydexus HY.

IIpumep

ANMpOKCHMALMA  cpefHeM KpHBOM  ceHcMHYECKOM ONACHOCTH — MMeeT
nokasarenn K; = 2,32 10"% u Ky = 4,18, ycxopenmio 4g = 0,12g cooTseTcTBYET
gactota Hp=1.9 10 1/roxm.

Torma cpenmelf KpuBOi celfcMIYECKOH NOBPEXITAEMOCTH C nmapaMeTpamMu
A= 0,53g u B~ 0,4 coorBeTCTBYET 3HaUECHHE IONHOI YaCTOTh H ¥Yr=1,57 10" 1/rop.

Ecmu, k npumepy, oXupmaeTcs, dTO BEpOSTHOCTh THKENBIX aBapHil OT
celicMH4ecKHX coObITiH coctaBUT 20 % OT CyMMApHOro HOMYCTHMOIO 3HAYEHMs
10” 1/rox ang Beex UC, To MonydeHHOe 3HaYeHHe HY; bonee 4em Ha JBa nopsaaKa

HHXe H MOXeT ObITh UCKIIIOYEHO.




