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OBOPYILOBAHHME ATOMHDbIX
SHEPTETHYECKHX YCTAHOBOK PTM 108.020.37—81

BeeneHl 8n
PACYET HA MPOYHOCTb NMPH CEHCMHYECKOM BO3JEACTBHH a epeble

Yra3sanvnem Munnucrepcrtsa sHepretudeckoro MawwuHocTpoeHus ot 04.06.81 Ne KOH-002 4365 BBepeH Hak
peKoMeHayembl i

Hacrosiuunil pykosoaswiii Texuniyecknit marepunaa (PTM) pacnpoctpansiercs na odopyaoBanune H TPy-
OONpoOBOIbl  ATOMHLIX 3HepreTiueckilX ycrtauoBox (AJY). PTM ne pacnpocrtpansiercs Ha TpaHCNOPTHDLIC
ADY.

PTM ycranap.aupaer tpeOGoBaHHSI K pacyeTy celicMHyeckiX Harpy3ok. C I1OMOIIbLIO pacuyeTOB MOKHO
NPOBOJIHTb OUEHKY CeilcMOCTONKOCTH 00BhexTOB 3teproodopyioBanusd 1 TpybonpoBo1os ADY, a Takxe onpe-
JeTHTb MeponpuATis no obecneyeHH!o CeliICMOCTOHKOCTII HA CTAaJHI MPOEKTHPOBANHs I B Ipolecce 3KcC-
nayataunu obopylosanusa. PTM o0s3aTeaen 114 npelnpHartit 1 oOpraHn3aunil oTpac.all 3HepreTHueCkoro
MaUIHHOCTPORHIA.

PTM coorteercTByer TpeGOBaHHAM HOpMaTHBHO-TexHHyeckoro Jokymenta MXO Ilutepatomanepro
«O6opyrosanie 11 tpy6onposoint ADC. Hopmul pacuetra Ha npouyHoctb. [loBepounbiit pacyer. Pacuer Ha
ceiicMiiyeckHe Bo3jelictBusa» H «HopM pacyetra Ha npoyHocTb 006OpPYI10BaHHS H TPYOONpPOBOJOB aTOMHBIX
IHEepPreTHYeCKHX. yCTaHOBOKY.

PTM moxer ObiTb npHMeHeH 1.5 pacyeTa CeHCMOCTOIIKOCTH 00Opyl10BaHHSA TEIIOBLIX 3J€KTPHUYCCKIX

CTAHUHH H OOBEKTOB NPOMBILLIEHHOI 3HEPreTHKIL.

1. OBILUHUHE TTOJIO)XEHUS

[.1. PacyeTr Ha ceficMOCTONKOCTb fiBJsieTCH 0053aTeJIbHbIM 3TAOM NOBEPOYHOTO pacyera oOOpyrOBaHHS
H TpybonpoBo10B ADY u cay:KHT AJ8 onpeileseHHss BO3MOXKHOCTH HCMNOJb30BAHHA B CEICMHYECKHX paiio-
HaX o0opynoBaHHs H TpyOONMpPOBOAOB ATOMHLIX 3JCKTPOCTAHUHH H TeILTOUEHTpAaJeH, ONbLITHLIX H HCCJIeL0-
BATE/JbCKHX YCTAHOBOK, CIPOEKTHPOBAHHbIX B COOTBETCTBHH ¢ TpebGoBaHusiMH «HopM pacyera Ha nMpoOUHOCTH
000py10BaHHA H TPyGONpPOBOAOB ATOMHBIX 3HEPreTHYE CKIX YCTAaHOBOKY.

1.2. Pacyer Ha ceficMOCTOMKOCTb JOJIKeH NPOBOIHThCA A5 06GopylnoBaHHa H Tpyb6onposoaos AJY,
CTPOSILIKXCA B paiioHaXx ¢ CefCMHYHOCTbIO O 0a’s10B 1 BhIlLe.

HeobxoanMocTh pacuera npH ceiicMiiuHoCcTH 4 0GaJsaa onpelelsieTcss NPOEKTHON OpraHH3aiuei.

1.3. [1oBepourwulit pacyer 060pyI10BaHifA H TPYOONpPOBOAOB HaA CEHCMOCTONKOCTb CJeAyeT NPOBOIAHTL C
YYETOM JeiiCTBHA 3KCNJAYaTaUHOHHLIX H cellCMHYECKHX HAarpyas3ok.

1.4. T1pn anTHCeficMHYECKOM MpPOEKTHpOBaHIH ofopyloBanne i Tpybonposoabsl AJY noipasaensilorcss Ha
1Be KaTteropHu CeHCcMOCTONKOCTH:

K 1 KaTteropun ornocsitcss o6opyaoBaHie H TpybGonposoasl rpynn A i B;

Ko Il kaTeropnn orHocsarcsa obopynosanHe H TpyoOonposoabl rpynno C.

1.5. Pacuet o6GopynoBaHis H Tpy6onpoBoaoB ADY 11e06X01HMO NpOBOIHTL HA 1Ba BlHJla BO3QellCTBHA:
NPOEKTHOE II MaKcliMaJbHOe pacyeTHble 3eMJCTPSACCHIsT, 3adaBaemble reHepaJbHbIM MNPOEKTHPOBIIHKOM
B BHJAe Habopa AaHaJOroBbIX HJH CHHTE3NPOBAHHLIX aKCeJAepOorpaMM H 11X CNEKTpaMil OTBeTa.

1.6, MakciMa bHbLI ypOBEeHb YCKODEHIisl aHAJI0TOBLIN H CHHTE3HPOBAHHLIX akKcesJeporpaMM, NpHHHMae-
MbIX B KauecTBE XapaKTEePHCTHK paCUeTHLIX 3eM.JIeTpsACeHHil, He JO0JIKeH NpeBblllaTh 3HAaYeHHIN, YKa3aHHBIX
B Tab.1. l.

N3paune odivunanbHoe NepeneyatKka BocnpeweHa

[Tlepensaaune c lamenennem Ne |, yTBepaieHHbIM yKasaHuem MunHcTepcTBa 3HEpPreTHYCCKOro MallHHOCTPOCHIA
ot 23.04.85 Ne CH-002/3260
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Tabauya I
MaxcuManbHbiii YPOBeHb YCKOPEHHH PacueTHbLIX 3eMJACTPRCEHUH

CeftcMIuHOCTb Naowaiky A3Y 5] 6 7 8 10

Makcisaasunili ypoBelb yckopennit (s jo- | 0,025 | 0,05 0,1 | 0,2 0,4 0,8
JAX g)

[.7. IIpn noBpllICHI H.III NOHHYKEHHH YCTAHOBJEHHOI HHTEHCHBHOCTH pacyeTHbIX 3eM.JIeTPACEHHI Ha
] 6a,11 MaKCHMAaJAbHbIT ypOBeHb YCKOPEeHHST 3aJaHHbIX aKce.leporpaMM H (HJAH) CNeKTPOB OTBETa JOJIXKEH
COOTBETCTBEHHO YBe.THUHBATbBCA H.JIH YMEHbIIATbCA B 1ABa pa3a.

1.8. MutencuBnocts DE npli OTCYTCTBHH CNela bHOro CeficMO.JI0rHYecKoro o60CHOBAHHA YCTaHaB.IH-
BAaeTCA B COOTBETCTBHII C KapTaMil ceilcMHYeCKOro paioHHpOBaHHA AJd | KaTeropHH noBTOpAEMOCTH (Be-
positTHOCT, 0,5 3a 50 .er), a nuredcusHocte MDE npHHHMaeTrcs Ha oaHH 6anan Bbllue.

1.9. 3a npaBHABHOCTb NpoBeleHHs pacyeTa Ha CCHCMOCTOIKOCTh OTBETCTBEHHOCTb HeCeT MnpeanpHsTie
HJH OpraHH3alllis, BLINOJHABILIANA PACYCT.

1.10. B nacroawem PTM npuuars caeayioullic ycJ0BHble 0603HAUCHHS:

R, o~ MIHIMA/bHOE 3HAYEHHE Npelesa TeKyyecTH npi pacyetHolt TeMneparype, Mlla (Krc/Mm?);

|s] — tovunaabHoe ponyckaemoe nanpsikenue, MITa (xrc/mm?);
(3,), — rpynna npuse;1eHHbLIX O0IHX MeMOPaHHbIX Hanpsi)KeHHIl ¢ yyeToM CeliCMHYeCKHX BO3Jell-
ctBuil, MITa (xrc/mMm?);
(9,), — rpynna npHBeIEHHBIX MeMOpauHbIX H OGUIHX H3rHGHLIX HanpsKeHHil ¢ y4yeToM ceil-
cMHyecKHx Bo3aeitcTBuil, MIla (krc/Mm?);
(35);w — Fpynna npHBEIEHHBIN HanpsizKeHHH pacTaxeuuss B 00/4TaX HJAH IWNHJAbKAX C YYeToM
ceifcmiyecknx Bosaciicteuii, MJIla (xkrc/mm?);
(35)i0 — rpynna npHBeleHHLIX HanpsixkeHH{t B 60.1TaX HJIH WNHJIbKAX C YYETOM <CeliCMHYEeCKHX
Bo3aeiicTBuil, MIIa (xrc/mMm?);
(s5)s — Hanpsxenus cmatusa, MITa (krc/mm?);
(7s)s — KacaTesbHble HanpsikeHHsi cpe3a, MIla (krc/mwm?);
o, — KpHTHUECKOe HanpsixkeHHe cxaTths, MIla (krc/mMm?2);
o | — Honyckaemoe HanpsixkeHue cxathsi, MIIa (krc/mMm?);

Rk — oTHOCHTe. IbHOe JeMIcbupoBaHie (B HOJAX OT KpHTHUecKOro KosdduuueHra aeMnipo-
BaHHA);

ADY — atomHas 3HepreTiyecKas ycTaHOBKa;
A3C — aToMHas 3JeKTPHYECKas CTaHIHA;
(N —4iic.10 cTeneHeil ¢cBOOOABI pacueTHOIl MoJeJH;
CPM — cTepxHeBasi pacyeTHasi MOJe.lb;
CA — cHHTe3lIpOBaHHAs akcejaeporpaMMma;
JICM — JIHHellHO-CeKTPAa. IbHbIIl METOX;
MJIA — MeTOZ ZHHAMIYECKOro aHa.1u3a;
CKI[ — cnekTp KoaddHUHEHTOB AHHAMHUYHOCTH;
MSK-64 — 12-6aaabnas wkKaga nHTEHCHBHOCTH 3em.erpsiceHnit 1964 r., paspaGoranunas C. Mexase-
nesbiM, B. IInonxoepoM n B. Kapuukom;
g — HOpMAa.bHOe YCKOpeHlle CBOOOAHOro nageHns, M/c?
a () — akceseporpaMMa ceficMHYeCKoro Bo3AelcTBHS, M/c?;
| M| — maTpuua Ko3pdHUHenToB HHEePLI;
|C] — MaTpuia K03 dHUIENTOB XKEeCTKOCTH;
(x}, {x], |x]— BexTopnl oTHOCHTE.IbHBINX YCKOpeHHil, CKopocTeil il nmepeMellenHii cOOTBETCTBCHHO;

p f —uacrtora cobGeTBeHHBLIX KoaeGauuil, pai/e, Tu;
NOC (HY3) — nopmaisubie yc.10BISI 3KCOIyaTalH;
MDE (MP3) — makcuMabHOe pacueTHOe 3eM.eTpsiCeHlle:
DE (I13) — npoexknHoe 3eM.1eTpsICEHHE.

[.11. B PTM ncnoas3syrores cileayroulie noHATHS H onpele.leHs:

3eMIeTpAceHHe — KoJieGanust 3eM.1H, Bbi3biBaeMble NMPOXO:KIEHHEM CellCMHYECKHX BOJIH, H3JYUE€HUBIX H3
Kakoro-1H00 oyara 3Hepriii;

HHTEHCHBHOCTL 3eMJaeTpACenusl — Mepa BeIHuHlbl COTPACeHHS TpyuTa, onpejeasevas napaverpaMiu
JABHKEHHA TPYHTA, CTENeHblo pa3pVIUeHHd COOpY:KeNHi I 37aHHi, XapakrepoM H3MeHeHHIl 3eMHOIl no-
BEDXHOCTH II AaHHBIMI 00 HCNBITAHHBIX JIOAbMI OULY ILEHHAX;

CelICMHYHOCTb — pacnpejeJeniie HNHTEHCHBHOCTH 3eMJIeTPsceHHIl BO BpeMeHH H B NPOCTPaHCTBE;

CEHCMHYHOCTD ILIOWAAKI CTpOHTEIbCTBA ADY — HHTEHCHBHOCTb BO3MOMHBIX CeICMHYECKHX BO3JEHCT-
BIIH Ha I.10L1a7Ke CTPOHTEIbCTBA C COOTBETCTBYIOMIMMH KaTeropHfAMH MNOBTOPSAEMOCTH 3a HOPMAaTHBHBIH
cpoK. CellcCMHYHOCTDL YCTAaHAB.IHBAEeTCs B COOTBETCTBHI C KapTaMiH CeiiCMHYeCKOro pafOHHPOBAHHS H MHKPO-
PAaHOHHPOBAHHA MJIOWAIKI cTpoHTe.1bcTBa. OHa H3Mepsercs B 6a.11ax no wkasde MSK-64;
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celtcMOCTOIIKOCTL 060py10Balls 11 Tpyo6onposoi1on AJY — cllocOOHOCTL KOHCTPYKIMI COXPAHRATbL NPOY-
HOCTb, YCTONYIIBOCTb, FEPMETHYHOCTb I paloTOCNOCOOHOCTL IIPH 3eMJIeTpsICelilill B 3aBHCHMOCTH OT ee PO.IH
B o0ecrieyennl paanaunoiHoil 6230n1acCHOCTI;

aKceaeporpamMma 3eMJeTpsiceHHs — 3aMnich NPOIECCa n3Melenlsi BO BpeMenll yYekopeHnst rpysta (0ocHO-
Balis) 1714 Onpelae eHHOro Hanpas.IeHs;

ana.orosast akceaeporpamMMa— 3anich peadabHOro 3eMJIeTPACRHIA, HCNOoJgb3yeMad 118 pacuerta Ha
CeiCMOCTOIIKOCTD;

CHHTe3lPOBaHHAaf akKce.leporpaMMa— akceleporpamMma, NoJVYCHHas aHaJIHTHYECKIM NVTCM HA OCHOBE
CTaTHCTHYECKOl o0pabOTKN B aHa.1113a psA.1a 2HAJ0TOBLIX aKCeleporpaMM;

OTBETHAS aKCeIEpOorpaMMa-— akceldeporpaMMa TOYKH KOHCTPYKILNI, OnpeleasieMas 13 pacueta BhIY K-
1eHHBIX KoJe0aHHil npi celicMHYeCKOM BO31elCTBIN,

NO3TAaKHag akrceIeporpaMMa — OTBEeTHASA AKCCIeporpaMMa OTIC.IbHDLIX BLICOTHLIN OTMETOK COOPYKeHlA,
Ha KOTOPBLIX VYCTAHOB.JISHO O00OPYI10BAHNE;

CNIeKTp oTBeTra (peakUiil) — COBOKYNHOCTb a0COMOTHLIX 3HAYECHIT MaKCHMAaJbHLIN OTB2THLIX yCKOpe-
HUL JJHHeRHO-yNpyroi cHCTeMbl ¢ 01HOIT cTenenblo ceodo1b! (OCHILTIATOPA) nNpil BO3.1eiiCTBIN, 337 1aHHOM
aKceJeporpamMMoil, Onpe1eseHHbIX B 3aBUCHMOCTI! OT COOCTBEHHON 4aCTOTLI M napamerpa deMndupoBanis
OCUH.IIATODA;

o00O0MenHLII CNEeKTP OTBeTa — CNCKTP, NOJYUEHHDIT no pe3dy.abraTaM o0palOoOTKI CNeKTPOB OTBETa 1.1
Habopa aHaAOroBbLIX H {1J1H) CHHTC3HPOBAHHLIX AKCE.1ePOorpaMyi;

cnekTp Ko3@duuuentos aunamiynocty (CKJIL) — Ge3pasvepHbll CleKTp, NOJIyVUeHHDI JeaeHneM 3iaye-
HHI CIIEKTpa oTBeTa Ha MakcHMaabioe alCo.aioTHOe 3uaueHnlie YyCKopenlss COOTBCTCTBYIoOLlell aKkcelaepo-
rPamMMbl;

CTATHYECKHIl METO pacueTa Ha CelCMOCTOHKOCTb — ynpOLIEHIDLIT METO0J, COrJ1acHo KOTOpOMYy pacnpe-
Jesenle celicMIYEeCKHX Harpys3ox, JAeiiCTBYIOUIHNX Ha KOHCTPYKUIIO, NPHHIIMAETCH noJodibIM pacnpe’e.e-
HIIIO Macchl, a BeJIHYHHDLI 3THX Harpy3ok onpeleasiorcs npl noMoull adopa Ko3a(p@UUICHTOB;

JHHEHHO-CNeKTpaJdbHblH METOJ pacyeTa Ha CeHCMOCTOIKOCTL — M2T01, B KOTOPOM BCIHYIIHLI CelicMIiye-
CKHX HAarpy3oK Onpeae/sioTcsl 10 CMEeKTPaM OTBEeTa B 3aBICHMOCTH OT 4acTtoT H (OopM COOCTBEHHLIX Ko.1eda-
HHII KOHCTPYKUHH;

METO JANHaMHYEeCKOro aHaJH3a CeliCMOCTONKOCTH — MeTO] UHCJIeHHOro HHTerplipoBanus ypasHeHlii 1BI-
KeHHs, NMpUMeHsAeMblil 1718 aHaJ 11133 BLIHYXKJEHHBIX KOJde0aHHNil KOHCTPYKUNH NpH celicMIIYeCKkoM Bo3aell-
CTBHH, 3aJaHHOM aKceJeporpaMMaMi 3eM.1eTPACEeHHI;

[IPOEKTHOEe 3eM/JeTpsiCeHlie — 3eMJeTpsAceHie CO <peaHell nopropaeMocThio 0a1H pa3 B 100 .1eT;

MaKCHMAa.1bHOE pacyeTHOe 3eMJeTpsiceHlle — 3eM.ICTpsAcelIe CO cpeaHell NMOBTOPSAEMOCTbIO OJIHH pas
B 10000 .aer.

2, TPEBOBAHHUA K PACYETY

2.1. McxoaHbIMH JaHHBIMH 1Js1 pacyeTa Ha CelicMOCTONKOCTb o0opyloBaHust 11 TpyGonpopoaos ADY
ABJISIIOTCS:

6anabHoctT DE u MDE 11 MakciMaabHble YPOBHHM YCKOpEHIl pacuyeTHBIX aKCeIeporpaM;

BosneficTBla oT DE u MDE B BHIe no3TaxKHbLIX aKceaeporpaMM 1 (1;1H) OGOOIIEHHBIX CNEKTPOB OT-
BeTa JJS1 MECT 3akpenseHHs o60py10BaHHA H TPyOGONPOBO/OB NO TpeM B3aHMHO MEPNEHAHKYJAPHBLIM Ha-
NpaBJeHUAM (BEPTHKAJBLHOIO H JBYX TOPH30HTAJbHBIX);

HAarpy3kH HJH BHYTPEHHHe YCHJIS NPH HOPMAJbHLIX YCJOBHSX 3KCAJyaTalHH, a B HeoOXOIHMBIX C.1y-
yafgX NpH HAPYLICHHH HOPMAJIbHBIX YCJOBHII 3KCILlyaTalld H B aBapHIIHbIX CITyauUHsX.

2.2. PacyeTr Ha celiCMOCTOHKOCThL HEO0OXO0AHMO NPOBOJNNHTL ¢ YYETOM OJHOBPEMEHHOroO CeiCMHYeCKOro BO3-
NEeHCTBIS BO BCEX YYHTLIBa€MbIX HanpaBJISHHSAX.

2.3. Pacyer Ha ceiicMOCTOIIKOCTL 0o6opynoBaHusl i TpybonpoBonoB AJY npoBOINTCH CTATHYECKHM, .-
HelfHO-CIEKTpa.1bHBIM METOJAAaMH, a TaKxKe MEeTOI0M JQIHHAaMHYyeCKOro aHa.1mu3a.

2.4. TloBepouHkblfl pacueT HAa CEHCMOCTOMKOCTb C.J1¢ayeT Buno HATL no JICM i MILA.

2.5. CraTtnyecKHlt MeTO HCIOJAb3YyeTcd AJS NpelBapHTEIbHON OUEHKH YPOBHSI CEHCMHYECKHX Harpy3ox
Ha Haya.bHBIX CTAJHAX NPOCKTHPOBAHHS.

2.6. CtaTHyeCcKHt H JHHENHO-CNeKTpaJdbHbLII METOAbl C.J1elyeT HCHO0.Jb30BaTh TOJbKO A5 pacyera .li-
HelfHO-ynpyrux cHcreM. MeToa NHHaMHyeCKOro aHa. i 3a He HMeeT OrpaHHueHld nmo NPHMCHEHHIO.

[Ipn pacuere mo MJIA Heo6XOZHMO YUYHTBLIBATHL paccesHlie 3HEPrui, a B HEOOXOJIHMBIX CJaydasiX — He-
JHHEHHbIe XapaKTEePHCTHKH CHCTECMBL.

2.7. O6opynoBanne 1 TpybonpoBoabl [ KaTCropuir J10JKHbLI PaCCYHTLIBATBCA Ha COYETAaHHS HArpy3oK
NOC+MDE u NOC+DE. B cayuyae ecau npHHATLIE 1as1 pacuyera akcedeporpamypl DE nu MDE pas.ai-
JalOTCH TOJbKO YPOBHEM YCKOPEHHS H paccyiThiBaeMas cHcTeMa SBJISCTCA JHHEIHOHW, J0NycKaercss He
paccmaTtpluBaTth coyeraHue NOC+DE.

2.8. O6opynosaHHe H TtpybonpoBoabl Il KaTeropHu I0.1:KHLI pACCYHTLIBATBCA HA COYETAHHE HArpy3okK
NOC+ DE.

2.9. HeobxoanmocTs yuyera cOyeTaHHHl CEeNCMMYECKHX HAarpys3ok ¢ HarpyskaMi NpH HapyuleHHH HOP-
MaJbHBIX YCJOBH 3KCnJayaTallHH HJAHM aBapHHHOM CHTyallH¥ yCTaHaBJIMBAETCH IIPOEKTHON OpraHH3allHen.
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2.10. 3nayenne OTHOCHTENbHOrO AeMngHpoBaHuA R cienyeT npnuHmate papubiv 0,02, ITpu wanuuum
SKCnepUMeHTaNlbHOro OOOCHOBaHHS JOMyCKaeTcss NpH MeHeHHe APYTHX 3HayeHHH.

2.11. B cayuasix xorga pacueroM He NOATBEPIK 13 eTCs ofecneuchuue Tpebosanun HacTosuero PTM, non-
KHbl OBITL NMPHHATBHL Mepbl NO CHHXXEHHIO CelICMHYeCKHX HAarpy3oK Ha paccMarpHBaeMmoe obopylroBaHie H
TpyOOnpOBOALL.

2.12. PekoMeHfauuil no NOCTPOEHHIO paCUeTHbIX Mopeseil o6opyaoBanHHs AJDY npH aHaause ceificMo-
CTOHKOCTH NpPHBeneHbl B NPHJIOMKEHHH 1.

2.13. MeTtoan pacuera obopypoBanus AJY Ha CeficMOCTONKOCTL M pEKOMEHAyeMble nporpaMMbl pac-
yera Ha DBM H3/0XKeHbl B NPUJIOKEHHH 2.

2.14. PexomMenayemas CHHTe3HpOBaHHas Mojgeab ceficMiyeckoro Bo3dneiictBHa CA-482 nas anaau3a cei-
CMOCTOHKOCTH MNpPH OTCYTCTBHH HEOOXOAHMBLIX HCXOAHBLIX AaHHALIX no n. 2.1 noMeureHa B npHJaoxeHuH 3.

2.15. Tlpumepn pacuera oGopynoBanhs ASY Ha cellcMOCTOMKOCTb NpHBeleHbl B NPHOKEHHH 4.

2.16. Hprxﬁnumenumu pacyer TPyGONPOBONOB HA NPOYHOCTH MPI CEIICMHYECKOM BO3eHCTBHII MO CTa-
THYECKON TeOpHH CEeHCMOCTOHKOCTH H3JIOXEH B NPHJ0 XeHHH .

2.17. PekomenaauHli 1o aHTHCEHCMHYECKOMY NPOEKTHPOBAHHIO 3HEPreTHueckoro obopynoBaHus nome-
IleHbl B NPHJOXKEHHH 6.

3. OLEHKA CEHNCMOCTOHKOCTH

3.1. Ouenky ceiicmMocToiikoctTn obGopyposaHnss u Tpy6onposoioB AJY caeayeT BBLINOJIHATL NO AONY-
CKaeMbIM HanpsxKeHHAM, AONYCKaeMblM IepeMelleHH AM, AONyCcKaeMbiM HArpy3kaMm, KPDHTEPHAM LHKJHYE-
CKOHl NPOYHOCTH U ycTOHYuBoCTH (nocnegHee TOJNBKO Aas 060pYAOBAHHA).

3.2. IIpn ouenke CEHCMOCTOHNKOCTH MO JAONYCKaeMbiM HanpsXKeHUAM HAOJXKHbLI YUHTBIBATBCS TOJbLKO TE
KCIJYaTAIOnlibie Har py3KH HJIH BHYTpPEHHHE YCH/MSA, KOTOpbLie HE peJakCHPYIOTcsi NpH BO3HHKHOBEHHH B
3JeMeHTax MecTHoH HJH ollueil nuaactHyeckol aedopmvauun (BeCOBble HArpy3kKH, BHYTPEHHEE H HapyXHOeE
NaBJeHHe, Harpy3kH OT NPHCOCAHHEHHBIX KOMMYHHKA IHM).

3.3. IlpnBenenHble Hanpsi’)KeHHsi, CONOCTaBJseMble C NONYCKaeMbIMH,
HaHOOJbIIHX KacaTeJbHbIX HANPAXKEHHI.

3.4. OUeHKY NPOUHOCTH 3JeMeHTOB of6opynoBaHus H TpyGonposBonos AJY cleayeT BHINOJHATL no A0-
nyckaeMblM HanpsiXKeHHsIM, NPHBEAeHHBIM B TabJa. 2 u 3.

cjlegyer ONpeAeJsATb IO TEeOPHH

Ta6auya 2

CoueraHusi HAarpy3ok H AONycKaeMble HANPAMEHNS
ansa obopynosaHus u Tpybonposoaos

Tabauya 3

CouyeTaHus HArpy3oxk H AONyckaeMbie HANPSIKEHUS
aXJast 60ATOB H LIINJEK

TeropuA Pa H PacyetHas
OKﬁiP;:(I;Ba- CoueTanie rg;ifmaﬂ IIOH)'C!:IEIE- Kaﬁmropnﬁ CoueTtanue r;t;'maa Ionyckaexmoe
Hust H TpYybo- , KaTeropit MOE'HH P- 0DOpYy10- : KaTteropui "t
NPOBOAOB HaTpysor Hanpﬂmem:ﬁ AREHHC Banii HaTpy 3ok HanpsKeHHI HENPRAERNE
NOC.!.]}IDE (Gﬂ)l 1 4 [U] N'OC-!‘A‘IDE (Us)aw O,TRpo,z
(03)2 1,8 [0'] (Ua)hn I,1Rpo,2
| I _
NOC+DE (04)1 1,2 [o] NOC+DE (05) 30 0,6R po.2
(0:)2 1,6 [o] (0s)aw 1,0R po.2
(04); 15 [o] Il Noc+DE | (o) 0,75K pa.
I1 NOC+DE (0,)2 1.9 [o] (63) ¢ 115R »o.s

IIpuMeyauune, JHis TpyOGolposoaos A3C, npowcAIHNX
OUelKY TNPOYHOCTH Ha 3TAalaxX C¢TaTHYecKHNX pacyeros, Aony-
CK2eTCR ne NPOBePATL NPOYIIOCTL MO pacyeTioil rpynme Kare-
ropuft HanpAKeHHN (0¢)1.

3.5. Cpeaune HanpsiKeHUsT CMATHA A1 3J1EMEHTOB KpenexHblX AcTaJseil (WMOHOK, WTHQTOB II T. 1.) He
NOJIKHB! NMPEBBIIUATE 3HAYEHHH, NpHBedeHHbIX B Taba. 4.

Tabauya 4
CoyeTaHus Harpy3ok H ponyckaembie HanpsidKeHHS
CMATHSI KPeNneXHbix AeTanei

P
}E%Lepr}?i’g_ﬂ CoueTanire ?;‘;? nuaaﬂ | Honyckaesoe
BaHIHA Harpy3okK KaTeropit | panpsucenne
HANp A KeHIT
I NVOCH+ADE 1,8R oo
iVOC+DE (0’,) \ 1,7Rp0'2
11 NOC+DE 2,0R po.2
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3.6. Cpennne KacareJbHble HanpsaxKeHHs 118 3.1eMEHTOB KpPenexkKHBbIX AeTa.lell (WINOHOK, WTH(TOB, WNH-
JeK H OO0JITOB) He 10.IKHbl NPEBLINIATL 3HAyeHIH, NplBeleHHbIX B TabJ. d.

Tabauya 5
CoyeTaHus HArpy3ok M RONycKideMble KacaTeJbHble HaNpsiXKeHHs cpe3a

PacuetHas TlonycKkaesoe Hanpsaenie
Kareropis | Coyeranue | rpynna | T -
00opy 10- . KaTeropii: B WIMOHKAaX B §0.1Tax
BaHUA Harpy3ok nanpaxennit | M B wWrudTax | M wmibkax
) ]
I .‘\OC-}- MDE 0,45R 70,2 0135R »0,2
i\'OC'f'DE (Ti)ﬂ 0,4Rp0,2 O,BRJJD,E
11 NOC+DE | 0,0R 10,2 0,4R po,

3.7. Pacuer Ha UIKJIHYeCKYI0 NPOUYHOCTb AO.JIKEH INPOBOAHTLCSH B COOTBETCTBHI ¢ TpeboBaHuaAMH «HopM
pacuera Ha NPOYHOCTbL OOOpPyIOBaHHA 11 TPy6GONMpPOBOJOB aTOMIILIX 3HepreTHYeCKIX ycranoBok. Pacuer na
LIKJIHYECKYIO ITPOYHOCTDY.

Honyckaercs npoBOANTb pacueT HAa LHKJIHYECKYIO NMPOYHOCTb, HCNOJb3yS MAKCHMAJbHYIO aMIVIHTYALY
HanpsiXXeHH, onpele’eHHyo ¢ yuetoMm Bo3ielictBuil ot NVOC u DE. Ilps 3TOM 4YHCJI0 UHKJOB HArpyeHHd
NPHHHMAOT paBHbiM 90,

PacyeT Ha HHKINYECKYI0 NPOYHOCTb HE NMPOBOAHTCH, €CJIl CyMMapHas TNOBPEXIAaeMOCTb OT HArpya3ox,
AelicTBylOWHX Ha o6opyaoBaHHe H TpybonpoBOJabl B npolecce 3kcnayataunn A3Y, ne npesbiuiaer 0,8.

3.8. Ilpn pacyere o60pyroBaHHIA HA YCTOIYIBOCTb JONycKaeMbleé HanpsxeHHss JO0J2KHLI NPHHHMATHCH
CleAYIOUIHMH:

[UF] — 0!7 Ukr an Spr < Rpoig;
[JF] — 0!7 Rp(),‘Z MPH  Gp, > Rpo.‘l'

OueHka yCTOAYHBOCTH TpyOONpoBOIOB He NPOBO AUTCA.

3.9. BeanunHbl gonyckaeMblXx nepemMeuleHnit (nporuf, cIBHr, cMellleHHe H T. MI.) CJeldyeT onpelre’asThb
B 33aBHCHMOCTH OT YCJIOBHH 3KCIllyaTauMH H TpeOOBAaHHH K KECTKOCTH 3JeMEHTOB KOHCTPYKUHH (nperoT-
BpauleHilie BbIObOpa 3a30pa H COyAapeHHsd 3.1eMeHTOB, HeJONyCTHMble NepeKoChl, pa3ylJOTHEHHE repMeTHY-
HLIX CTLIKOB H T. I1.).

3.10. YaeabHas Harpy3ka Ha YNOPHBLIH NOAWMKNHHK Typboarperata npH ceiicMHYECKOM BO3J1EHCTBHH
He J0JIXKHa npeBbllIaTbh JJA NOAUHNHHKOB ¢ BblpaBHH Balollell CHCTEMOR Harpy3kd Ha KoJaoaku 15 Mlla;
AJs apyrux THnoB noawunHikos 10 MIla.

3.11. YnenpHas Harpyska Ha ONODHbIEe NOJUWIHIHHKH CKOJbXEHHA MNpPH ceillcMHYeCKOM BO3JeiiCTBHH He
AoJIKHA npeBniwats 10 MIla.
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ITPHJIO)KEHHE 1

Pexomenoyemoe

PACYHETHDBIE MOAEJIH QHEPIETHUYECKOI'O ObOPYAOBAHMUS
ATOMHDLBIX 3HEPITETHYHECKHX YCTAHOBOK (A3Y)
MPUH AHAJIN3E CEHCMOCTOHKOCTH

1. OCHOBHbLIE ONPEANEJEHHUA U XAPAKTEPUCTHUKH PACYHETHbBLIX MOJAEJIEH

1.1. PacyetHoit mojeabio 3HeproofopyloBaHHA MNMPH aHaJgH3e CEHCMOCTOMKOCTH Ha3biBaeTcs AHHAMI-
yeCKasg CHCTeMa ¢ KOHEYHBLIM YHCJI0M cTeneHeill ¢BOOOAbI, JOCTATOYHO NOJHO OTPAXKAIOULIAA OCHOBHLIE [II-
HaMilyeckHe CBOHCTBA paccMaTtpHBaeMoro o6beKra obopyaoBaHusag HJIH TpyObONpoBOAa, NO peaKUHH KOTOPOH
OUECHHBAETCA CeIlCMOCTONKOCTb peaJJibHOH KOHCTPYK ILHH,

1.2. ObGopynoBaHue n tpybGonpooabl AJDY npeicTaB jIsIOTCS NMPOCTPAHCTBEHHBLIMH, NJAOCKHMH HJIH OI-
HOMEDHLIMII CTep:KHIeBbLIMH pacyeTHbIMH MojaeasMi (CPM) B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX OCOOeEH-
HOCTEH HCCJeIYyeMbIX OOBEKTOB.

1.3. CtepxkHeBOll pacyeTHON MoOJe bl0 HA3bIBAETCH ynpyras JAHHaMHuecKas CHCTeMa, cocTofllas H3
OTJeJbHbIX COCTABHBLIX 3/eMEHTOB — CTepiKHeil, padoTawluXx B oluieM cjayuyae npH CJAOXKHOM aedopMHpO-
BAHHOM COCTOSIHUIL.

|.4. I1.10cKoOIli cTep:KHEBOI pacyeTHON MOJe]bI0 HA3blBAeTCsl AHHAMIiyecKas CHCTeMa, ABHXKEHIle TOuek
KOTOPOIl NPOHCXOAHT B OAHOIl N.IOCKOCTH, a e€e ynpyrue CBsi3d paloTarloT NpH MJOCKOM JAedOpMHPOBAHHOM
COCTOSHHH.

1.5. HacTtHbIM cayyaem NJOCKOI CTepXKHEBOH pacueTHOH MOJAe.H SfIBJASAETCA OqHOMepHAas (LenoyHasi) Mo-
ne]b, ABHXKeHHe TOYek KOTOPOH NPOHCXOAUT B OJHOM HANpabJeHIH, a ee ynpyrie cBsi3i MOryrt ObITb npej-
CTaB.JI€Hbl 3KBHBAJEHTHLIMH MpYyXKHHaMH, paboTaloulll MH NPH PacTSIKEHHH — CXKATHH.

1.6. KomOunuposannas pacyeTHass CTep)xXHeBass Moleab npejcras/aser COO0Il NPOCTPAHCTBEHHYIO MO-
neJdb C IMJIOCKHMH HJIH OJHOMEPHBLIMH MNOJACIITEMAaMH.

1.7. Macca KOHCTpYKUHH, CO3Jaiollass MpH Ko.JedaHUAX HHEPpUHOHHble HarpyskH, COCpeloTauilBaercs
B Y3/ I0BbIX TOYKaX (y3.JaX) pacyeTHOH MOI2.TH.

1.8. [IBHKeHHe y3/0B pacyeTHOH MOJEJIH MOXeT MpPOIHCXOIHTb B CTPOro onpeaesJeHHBbIX HANpaBaeHHAX,
COOTBETCTBYIOUIHX BbIOPAaHHBIM OO0OOWIEHHBIM KOOPIH HaTaM.

1.9. Tloanoc yicao o60BLICHHBIX KOOPAIHAT Onpe.e sieT Ylic.a10 cTeneHell cBo6oabl pacueTHoil Moacan V.

1.10. Ilpn anasanse celicMOCTONKOCTIH MOTYT ObIThb HCMOJAb30BAHbl 000JI0YEYHBIE ANHAMIYECKIIC PacycCT-
HbIC MOJAC/III, CCJAIl COOCTBCHHBIE 4acCTOThl KoJe6aHiiil KOHCTPYKILI, COOTBCTCTBYyKOWIe o6o/joucuiibiM  dop-
MaM, umcioT dnaucuic mizke 30 I

2. OBULHE NPUHUUNDBI NOCTPOEHHA PACYHETHBIX MOJIEJIEH

2.1. OcHoBHast 3a1aya MOCTPOEHIIsE PACYETHOIT MOIEJI NPI aHaJIH3¢ CCICMOCTOIKOCTH COCTOHT B onpe-
JeJIeHHH YCJOBHIT H1eanH3allil KOHCTPYKUHH (IHCKpeTH3auHl, OTOOpa)KeHHH YIOPYFHX H JAHCCHIATHBHBIX
CBOICTB ¢ BLIOOPOM COOTBETCTBYIOINHX (PYHKUHOHA.IbHBIX 3aBHCHMOCTEI1), of0ecneynBamOUHX HEOOXOaIHMYIO
TOYHOCTh OUEHKH /JHHaAMHUEeCKOH peakKUHH KOHCTPVKLIHI ¢ NpHeMJIeMbIMH 3aTpaTaMil BpeMEHIH cyera.

2.2. TIpu noctpocuun ynpyroit cxemMbl CPM pvykoBoIcTBYIOTCS TpeOOBAHHAMH, NPCADBABISSEMbIMI K pac-
YCTHBLIM MOJCTISIM MNP OUCHKE CTATHYCCKON npoyHocTil. JJONOJHITE ILHO YUHTHLIBAIOTCSH OCOOEHHOCTII 3.J1eMCH-
TOB KOHCTPVKILIII, IHHaMIYeCKast paboTa KOTOPbLIX OT.TIUACTCS OT CTATHUCCKOIl (moJaBecKl TpyOONpPoBO10B,
COETHHCHIISA ¢ 3a30paMzu, ACMIQUPVIOULHE YCTPONCTBA, aHTHCCIHCMIIYCCKIIC aMOPTH3aTOPLI, ONOPHLIC YCTPOIl-
CTBA C CYXIHM TDEHIleM H T. I.).

2.3. IToctpocuiie CPM npoBoanTtest B ¢.10avVIOWeil MOC.1¢10BaTCIbHOCTIL:
npeaBapiTeIbLHOE pa3OIICHIIC CIICTCMblI Ha COCTABHBIC 3.ICMEHTHLI,
HA3HAYCHIIC y3.IOBbIX TOYEK;

Ha3zHaucHI¢ 00O0OUICHHBLIX KOOPIIHAT,

onpclecHIe HHCPUWIIOHHBIX I VIIPYTIX XapaKkTepl CTIIK;

anac 3 napunaJgbHLIX CIHCTCM;

YTOUHCHIC JNHAMIIUCCKIIX XapakTepucTiur CPM.

2.4. Junamnueckne xapakrepuctiukil CPM onpeieasiiorest ec vOpyYriMil, HHCPUIHOHHLIMH I JAHCCIHNATIB-
HBIMII TTapaMeTpaMIL.

2.5. Pa30ucHiueM CHCTCMbLI HA COCTABHLIC 3.1CMCHTHI NMPHBOAAAT €€ K AICKPCTHOMY BHAY, NPI 3TOM YYII-
TBIBAIOTCH IIHAMIYCCKIIC OCOOCHHOCTII aHAJN3IPVEMOIl CIICTeMbl I BHCIIHCTO BO3JeHCTBIIA, YCJOBISA CILTO-
BOro It J¢(opMauiloOHHOro B3aHMOICHCTBIIS OT1€IbHBEIX 3/JE€MEHTOB I NMPOBOINTCA aHaJIH3 BJIAHHA NepeyvHc-
JCHHBIX (PAKTOPOB Ha BCIIYIIHY AHHAMIIUCCKOI peaKIl CHCTCMBL.
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2.6. ¥3ap1 CPM caeayer pacnogarate B MECTax Handobuwiell KOHUEHTpaulll Macchl It Hanbo.bueil no-
AaT.IHBOCTH KCHCTPYKIUI, 4 Takxke B ToukaXx, JABIHKCHIE KOTOPHIX onpele’asieT B3alMOAelCTBIie 3/1€MEHTOB
clCTeMbLI Npui kogacOanusx (Mecta pa3BeTBJCHIIA, NMPIHCOCAIHCHISA K KOHCTPYKUI ONOPHLIX cBs3el, aeMnde-
poB, aMOpPTII3aTOPOB I T. M.).

2.7. 11s snemeHroB obopyoBaHiig, paccmaTtpiuBacMblx B CPM B Buje crepzHell, u3rubHas HIn npo-
A0 bHasi dcdhopMallls KOTOPbIX 3HAYITC1bHO MCHbue JcdopMaulll NpHMbIKAWOWNX cBA3el, y3ea CcJIeaycT
pPa3MCLIATbh B LICHTPE Macc 3THX CTCpzkHell, a caM CTepicHb Jonyckaetrcs npeicrasasaTb B CPM kak a6-
CO.TIOTHO ACCTKOC TC.J10 1111l CBSI3b.

2.8. B y3aax CPM Ha3nauaiorcs o0o0ucHHELIC KoopannaThl. Kazk10it 06o61ieH ol KoopanHaTe 10JKCH
COOTBCTCTBOBATL CBOII IHCPUIIOHHBIIT nmapaMmeTp.

29. Hdasi nassaucHusi ododuicHubX koopannat CPM asoryr OblTh npiiMeHeHbl aBa noaxola — op-
Ma.IbHbIT If aHATITHYCCKIN;

npit $bopMa.IbHOM MOJIXOIC V3.10Bble TOUKI Ha3HAYAlOTCA B KazK10M IPaHIYHOM CEUCHII COCTABHBLIX 3.1€-
MeitoB CPM. Kazmawil y3ea nmeer ot 3 g0 6 crencHell ¢Bo60abl, AHA 13 napullajJbHblX CHCTEM Ha 3Tanc
noctpocHits CPM He nposoanTtcs;

Mpi aHATHTHYCCKOM MOAXO0C NMpelno.aracTesl auaai3 napunaabHeix ciucrem CPM, Ha ocHoBaHIN KOTO-
pOro HaxoAATCH Y3 J0BLIC TOUKII, YICJI0 I1I Hanpas.cCHIIA 0OO0OLIEHHBIX KOOPAIHAT, HCXOAS 113 3apaHec yC-
TAaHOBJEHHOTO YDPOBHS Bbiclieldl coOCTBEHHOII YaCTOTbl PacyeTHOH AHHAMHYECKOIl CHCTEeMHBI,

2.10. AvaanTtiuecknii noxox nosso.asier noctpolitb CPM ¢ 3apaHee OorpaHiiueHHbBIM YacTOTHBIM YPOBHEM,
onpeacaseMbIM TpeboBanunuaMil nocrtas.ennoill 3azaun. Ilpn 3toM 1cnoab3yercsi KpHTEpHiH, COTrJ1acHO KOTO-
poMy 3HauyeHile HalboJblueii napunasjgbHoll YacTOThl SIBJAAETCHA HI3Well rpadiuell Buiciieii co6CTBeHHOI ua-
CTOTbl AlHAMIIYeCKOIl CliCTeMBl ¢ KOHEYHbIM YIICJIOM CTCneHell ¢cBOOOIHI.

2.11. CelicMHuYeckoe BO3J1eliCTBle npeicTaBasA€T co00IiT OTHOCHTEILHO HI{3KOYACTOTHDII npouecc, Xdpak-
Tepn3ayemblii yactoTHuiM cnexktpom oT 0,1 no 49 I'u. C ywetom 3TOoro HeT HeoOXOANMOCTH OTOOpaxKatbh B
CPM Bce Bhiciuie dopMbl cOGCTBEHHBIX KoJA€0aHHIT peasbHOIl KOHCTPYKUIH.

2.12. Ilpn anaauae ceiicMocrtoiikocT anHeiiHo-ynpyriux CPM peroMeHayeTcsi OrpaHHYIIBATLCH YUETOM
Buiclinx ¢dopM ko.geGaunii, cooTBeTcTBywoUUIX 3HaueHHnsM yactor 120—100 I'u. Has HeanHeliHoll clCTEMBI
rpaHiyHbl1 4acTOTHBIT YPOBEHb CHCTEMbI npHHIIMaeTcsds 0oJiee BHICOKHM B 3aBICHMOCTH OT YCJOBHI AHHaMH-
yeCKOll pabOThl 3JIeMEHTOB C HeJHHEHHBIMI XapaKTe pHCTHKaMIIL.

2.13. IMapunanabuble cicTeMbl (clICTeMbl C OJAHOHI cTeneHbl cBO6oab) ob6pasyrorcs 113 CPM nyrteM Ha-
JOACHIA B y3aax N — | KecTKHX wapHHpHBIX cBsa3eli (omop) B Hanpas.ieHHH 0606UIeHHbIX KOoopAlHaT. [Tpi
BBEIEeHHH BMECTO 1IAPHHPHBIX CBsI3ed JKeCTKHX 3alleM.eHnit B y3nax ¢ o0600LIEeHHBIMH KOOpDAMHATaMH, He-
OPTOroHaJbHBIMH KOOpJHHAaTe napuHaJbHOil CHCTEMbI, c0371aeTcs OTceueHHas napunanabnHas cucrema (OI1C).
OIIC Bkawuaer B ceb6s yacte CPM 11 paccMaTtpuBaercs He3daBncnMo ot obuieil ciuctembl. OIIC ncnodb-
3yeTcsl A.J51 OnpenesieHIiss HHEePUHOHHBIX napaMeTpoB H OUEHKH BbICLINX coGcTBeHHbIX yacTtoT CPM.

[TapunasabHbeie clcTeMbl onHoMepHoii CPM fABJSIIOTCS OTCEYEHHBIMIL.

2.14. Ilpy onpeaeneHun HHEPUHOHHBIX NapaMETPOB PEKOMCHAYETCH HCIOJbL30BaTh cJelayrouie npuoéil-
HCEHHbI€ CNOCOOLI:

B IIPOTSAXKEHHBIX CIICTEMAaX ¢ PAaBHOMEPHO pacnpefesjieHHOH MAaccOoil I NOroHHOH H3rHOHON KeCTKOCTBIO
(Tpy6onpoBOaLI, KapKachl, AJIHHbIE LWIJHHAPHYecKHe obeyaiixki, 6aJKH I T. I.) HHepUIIOHHble NapaMeTphl
B yanax CPM Moryr npuHHMaTbcsi paBHbBIMH 3HAYEHIIO MOJOBHHBI MACChl MPHMBIKAIOUIHX K HIIM Y4aCTKOB,
3aKJIOYCHHBIX MCAAY COCEAHIIMI y3JaMIl;

aaa abconoTHo kecTKiX Teaq CPM B y3es, pacnoIOXKeHHbIl B LeHTpe Macc, NMPHBOANTCA BCA Macca
Teaa;

B o0leM cJyyae cOoCpelOTOYeHHas mMacca g [-i1 00001eHHol KoopAHHaTh (j=1--N) npiHiumaercs
paBHOii Macce yacTH j-it OIIC, oTHocHTesbHbBlE TepeMelleHlss KOTOPOil npH AeiiCTBIH NPHJOXKEHHOI! B y3Jie
OIIC cratiiyeckoil Harpy3ki cocTaBJisiloT 00Jiee MOJIOBIIHLI OT nepemeuleHna yanaa. IIpn onpeaenedin cratit-
yeckoro nporn6a OITC ponyckaercss HCNOJIb30BaTh YNPOUICHHSA, 3aMeHAS YUYaCTKH CJOXHOH KOHpHrypa-
UHH 60Jiee NPOCTBIMI.

[Tpn6a1KEeHHOCTb NPHBEACHHBIX COCOG0B ONpeAeJIeHIIs COCPEeIOTOYEHHBIX IHHEPUHOHHBIX MapaMeTPOB
MpakTHYeCcKH He CKa3blBaeTCsi Ha 3HAaYeHIsX COOCTBEHHBIX yacToT H ¢opM KoaebaHnii CPM, onpenensitouinx
ABAMIUECKYIO peaklililo paccMaTpiBaeMoil KOHCTPYK U Ha ceHCMIiyeckoe BO3JAEHCTBHE.

2.15. Yactora cobcTBeHHbIX Koaebaunil {-H Napliii ajJbHOHI CICTEMbl OnpeaensieTcss no gopmy.Je

_ | V Cii .
fl'_' 0o my ' L_]!21"-1N1

rje Ci; — ANarodaJbHeli saeMeHT Matpuubl xKectkoetn [C]; my; — Ko3dPUUHEHT HHepuud AJs - napu-
aJIbHOI CHICTEMBHI.

[Tapunaawnast yacrora OIIC onpeaensercst (6e3 1CMONBL3OBAHISA MAaTPHUBL KECTKOCTH CHCTEMBl) c MO-
rpelIHOCThIO, HAYILell B CTOPOHY YBeJliyeHHsl 3HAYEHNHS IMapuiaJjbHOIl YacTOTHI.

2.16. Ecan nan6Gosnbwiag H3 napuiaabyHbpix uactoT f; npessiraer 100—120 Tu u k CPM He npennss-
JISeTCs crneunaJbHblX TpeOOBaHMUI, PEKOMEHAYETCSI YN POCTHTh HCXOAHVIO PACYETHYIO MOJEJNb, YMEHbUIAA YHC-
JI0 06006LIEHHBIX KOODAHHAT, YVKPYNHSA cOCTaBHble 3JIeMEHTHl H INepepacnpenensisi HHepUHOHHKHE XapaKTepH-
CTHKH CHCTEMBbI.
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2.17. Huccunauns >HEPrin B 3JeMEHTaX 3HeproobOpyAoBaHHA npn KoJgebGaHUAX YYHTHIBaeTcss C MO-
MOUIbIO 3aJdHHs BeJHYIHB OTHOCHTEJbLHOro AemndgIupoBaHUA R AJs YNpyroi cucTteMbl WA OTACJbHHX 3Je-
MCHTOB KOHCTPYKUII. PekoMeHAyeMble 3HAYEHII OTHOCHTEJAbLHOrO JAemndipoBaHisg R A/ Ppa3HyHbBIX KOH-

CTPYKLIII NMpHBeAeHbl B Ta0JIILe.

3HaueHHe OTHOCHTEeAbHOro AeMndHpoBaHUA & (B AOJAAX OT KPHTHYECKOro)
AN KOHCTPYKUHA o6opyaoBanuus AdY

3HateHHe OTHOCHTe. 1bHOro

Tun coopy:keHns H.It 000pyI0BaHHA AeMnQHpOBaHHA

I

113 | MP3
(;m:'re;m Tpy6onpoBoaor foasutoro anamMerpa (Dy> 100 MM) 0,02 0,03
H obopyaoBaHlA
Crucremsl TpySonpoBogos yaqoro auamerpa (Dy=<<100 M) 0,01 0,02
Craabune KOHCTPYKIN:
CBapHHIE 0,02 0,04
KaenaHbe Ha1l Ha 0o.rax 0,04 0,07
DeTOHHBIE KOHCTPYKILHII:
NpeIBapHTEILHO HANPAMKCHHBIC 0,02 0,05
0,04 0,07

apMHPOBAHHKC
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[IPHJIOXEHHE 2

Pexkoaendyesoe

METOAblI PACHETA HA CENCMOCTOHKOCTD

1. CTATHYECKHH METOJ

1.1. I'lpnn ncno.an3oBaHI CTATHYECKOrO METOJa PacyeTHbIE ceficMIlYecKile HArpys3klli Ha KOHCTPYKLIIO

pacnpejaeasiiorcss noJl00HO pacipelaCe/CHIHIO Macchl I NPHKJAAIbIBAXOTCS HE3aBICHMO B ABYX FOPH30HTAJbHBIX
II BEPTIIKA/JIbHOM HanpaB.JICHUAX.

1.2, Beanunusl cocpeaoroucnioil Q. nan pacnpeledeHnoli (g.) ceficMHUeCKHX HArpy30K onpelenslorTcs
Nno CJCAYIOUUIM 3aBHCIIMOCTSIM:

Qc — Qkﬁkukn; d. = qkﬁkﬂkm

rae Q I g — COOTBCTCTBCHHO COCPCAOTOUCHHAS 1I pacnpejle’eHHas BeCOBble HArpy3kn Ha oGopy.loBaHIe HIAH
TpyObONpoBoOJI;

Rs — Ko3puuiicHT 641 ILHOCTII nplHiMacTtea 1o tab.a. 1

Tabauya 1

3Hauenue KoadpdpHUuHeHTa 6aANLHOCTH

CelicMHYHOCTL naowaakilt (B 6aga.aax) | 9 ‘ 8 I 7 6 O

Kosdduunent 6aaabnoct ks 1.0 0.5 0,25 0125 0,06

Rp — KO3 @IUICHT BBLICOTbHl Pa3MCUICHIISS KOHCTPYKUIN B 33aHII IIIH COOPY/KEHII, KOTOPLI onpe-

neqasiercs no ¢opmyae Ry=1+40,05H. 31ecp H — oTMeTKa ycTaHOBKII obopyaoBaHlis B 34a-
Hit ADY 1111 HalBBICLIAA OTMeETKa KpenJeHus Tpybonposoa (B Merpax);

Ry — KO3 }HUHCHT HHTEHCHBHOCTH HArpyskil ONpeAcsiecTcs B 3aBIHCHMOCTII OT Hu3lleill coOGCTBEHHOIT
yacTOThl KOHCTpykunn f; (I'u) no caeayioutiiM yc.10BHAM:

szl, CCJIH f1{2;
b, =2, ecan 10>f,>9:
R. =

i

. %?—, ecan 40 = f, > 10;

R, =0,9, ecau f, > 40.

Ecan co6cTBeHHas 4yacToTa KOHCTPYKUNI He onpeenasieTcs, To ky=2.
1.3. 3Hayenne Hu3weil 4acTtoThl [; MOXeT ObLITh NPIHOJIXKEHHO onpepeseHo no GopmyJic

1
f‘l:'ﬁ:_ //' '

wote ! max

A€ Amax — MakxciiMaJabHafg abcosioTHas BeJluliHa nepeMculeRnst (npornb6a) KOHCTPYKUNH InpH ACiiCTBIIN

BECOBbLIX Harpy3ok Q H ¢ B paccMarpliBa€éMOM HanpasJeHIill celicMIIYeCKOro BO3AeliCTBIINA;
g — YCKopeHiie ¢cBOOOAHOro najeHus.

1.4. Tlpu onpeaeseHnnn BepTIKaJbHOI celicMiiuec KOH Harpyskil 3HaueHne xoadduunenra kg npi3ajgaH-
ol 0aJJIbHOCTH YMCHbUIaeTcss B 2 pa3a, a Ko3(d(ullieHT Ry NpHHIIMAaeTCs paBHBIM .

1.5. [lpuBegennble HanpsxeHlisi, moJyyaemele 113 pacyera Ha jgelicTBHe celiCMIYECKIIX HArPy30K OTAEJb-
HO 10 KaXKAOMYy 13 YUNTbIBACMBIX HanpapJeHI, CyMMIDPYIOTCA NO CpeAHEKBaapaTHYHOIl 3aBIICHMOCTH, a
3aTeM aJnarebpanyeckl CKJIalAblBalOTCA ¢ NpHBEJEeHHbIMH HanpsKeHNAMH OT 3KCNJyaTalliOHHBIX Harpysok.

1.6. Crartnueckiit MeToa pacuyera Ha celicMOCTOIIKOCTb NpHMEHHM AJ4 JHHEHHO-YIPpYyrix cicrem. Mertoa

AaeT OUEHKY cellCMOCTOIIKOCTH ¢ NMOrpewHocThio, HAyulell B CTOPOHY NOBLIEHIIs 3anaca NPoOYHOCTH I yCTOll-
YHBOCTII.

2, IHHEAHO-CNEKTPAJIbHBIA METOX

2.1. B anHeliHO-CNIEKTpaJbHOM METOJ€E pacyeTa Ha CelCMOCTOMKOCTb 1CMO.b3yeTCsl NMPHHUIIN npeodpa3o-
BAHIA CICTeMbl K HOPMaJIbHBIM KOOpPJAINHATaM, KOTOPLIl MO3BOJASET MNPHBECTH JIHHCIIHYIO AIHAMIYECKYIO
cicreMy ¢ N crenedsiMi cBoOoab K N He3aBIICHMBLIM CHCTeMaM C OJHOII cTeneHpld cBob6OAB (OCLHAJATO-
paMm). Kaxablii 113 ocUUJASTOPOB IIMeeT COGCTBEHHYIO 4acTOTy H 3HepreTHYecKile napaMeTpbl, COOTBETCTBY!O-
e OAHOH I3 COOCTBEHHBIX 4acTOT H (¢opM Koseba Hill HCXOIHOI{ CHCTEMBI.

2.2, 1anHoe npeoOpa3oBaHle NO3BOJISET ONPEAEJHTb C MOMOUIBLIO CIEKTPOB OTBETA BEJHYHHY OTBETHOH
PeaklHH NpHBeJEHHLIX CHCTEM C OJIHOH CTeneHbl0 CBOOOABI II gaJgee nyteM obGpaTHBX npeobpa3oBaHUH MNoO-
JYYHTb OTBETHbLIC YCKOpCHIIS, HHCPUNOHHLIE CIJbl II NEpeMelleHlis B HCXOAHOI1 cliCTeMe.

2 3axaa 292
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JIHHEeAHO-CNeKTpaJbHbIH MeTOMA, OCHOBLIBASICb HAa DPfAAE YCJOBHH H JONYUIEHHH, YNpollaeT pellleHHe 3a-
NayH BBIHYXKJIEHHBIX KOJebGaHuMH CHCTeMbl NPH NPOH3BOJABHOM KHHEMAaTHYECKOM BO3JE€HCTBHH H MNO3BOJfET
OLUEHHBATb HAaNPSXKEHHO-Ne(OpMHDOBaHHOE COCTOAHHE KOHCTDYKUHH C NOrpellHOCTHIO, HAyWeil B CTOPOHY
YBEJIHYEHHA 3anaca NPOYHOCTH H YCTOHUHBOCTH.

2.3. dna onpeneseHHs 4yacTtOT H PopM COGCTBEHHBIX KOJeOGaHHN AHMHAMHYECKON CHCTEMbl BLIYHC/SIOTCS
cOOCTBEHHble 3HaueHHs A; n coGcTBenuble BekTOpbl {X}; CHCTeMbl OnHOpoaHBIX aiare6paHyeckHX YypaBHe-
HHH BHUIA

([C] =5 1M1) [X);=0, j=1+N,

rae { X},={Xyj, Xoj,...,Xij,..., Xxj]—j-1 cCOGCTBCHHBIA BEKTOp, COOTBETCTBYIOWHA COOGCTBEHHOMY 3Haye-
HHIO Aj; 3/1eMeHThl BeKTopa {X}; COOTBeTCTBYIOT Ko3QpHUHEeHTaM j-H (opMbi COOCTBEHHBIX KO.1e6aHHII IH-
1
A
]
2.4. BeKTOp HHEPUHOHHBIX CeficCMHUYECKHX HAarpy30kK, AeACTBYIOILIX B HanpaBJeHHH 0000LIEHHLIX KOOP-
JHHAT CHCTeMbl NpH KoJebaHHAX MO j-i coOcTBeHHOH dopMe, onpeacasieTcss no gopvyJe

(X} [M] {cos 2)
T P aj,
(X} [M]{X]};

rae {cos o} — BEKTOp HanpaB/AIOLLHX KOCHHYCOB YIJIOB MeXAy OOOOIIeHHBIMH KOOPAHHATAMH CHCTEMBI H
HaNpaBJeHHEeM CelHCMHUYeCKOro BO3AEHCTBUSA;
a; — YCKOpeHHe, onpeaesieHHOe MO CneKTpaM OTBETa 1Ji 4acTOTHl pj.
2.5. dlas onpepeseHns cefiCcMHYECKHX HArpy3oK B NPOCTPAHCTBEHHOIN AHHAMIUECKOIl CHCTeMeE MPH TPex-
KOMIIOHEHTHOM CE€HCMHYECKOM BO3UEHCTBHH, 337 aHHOM CIEeKTPaMi OTBE€TA AJS TPEX B3aHMHO NneprneHAHKYJIsAP-
HBIX HaNnpaBJ/IeHHH, pEKOMEHAYeTCS HCNoJIb30BaTb ¢OpMYyJay

HaMHYECKOH CHCTEMbl ¢ YAaCTOTOH p;j=

(S}j=|M] [X}j

(X } [M]({cosa}laﬁ—r— {cosa}}.a'n.—;—{cosa}za}-z)
S} = [M] (X a Larii
Sl = [, (X); 1M (X}

rae  {cosa},, {COS :z]y, (COS2}, — BeKTOpPBbl HanpapJAIOULIHX KOCHHYCOB YT/I0B MeXay 0600LIeHHBIMH KOOD-
AMHATAMH M HaNpap/JeHHAMH CEeACMHYECKOro BO3AEHCTBHS MO OCAM CH-
CTeMbl KOOpAHHAT X, Y, 2 COOTBETCTBEHHO;

;, — YCKOPEHHS OCUHAJIATOPA C YACTOTOH pj, Onpeie/ieHHble NO CneKTpamM OT-
BeTa, 3aJaHHbIM A1 HanpamJeHHH X, Y H Z COOTBETCTBEHHO.

26. [Ipn pacyere Ha CeilcMOCTOIIKOCTh, mpoBoAuMoMm Mo JICM, ponyckaercs onpenensitb CedCMHYE-
CKHe Harpy3kH He aas BceX (GopM COOCTBCHHBLIX KoseOaHHH CHcTeMbl. PekoveHAyeTcsl YuHTbIBAaTbh (OpMHI,
COOTBETCTBYIOLIHE HH3MWHM COOCTBEHHBIM YacTOTaM, 3HAYOHHS KOTOPBLIX He [PEBOCXOAAT HaHO0O.bLIYIO 4a-
CTOTY, OJs1 KOTOPON 3aldaHbl crneKTphl orBetra (06bluko 30—40 I'u).

27. [Ins onpeneneHHs pacyeTHLIX 3HAUeHHIl HATPSAMKEHHII B CEYEHHSAX KOHCTPYKUHH HCHOJAb3YIOTCS
BE.JTHYHHBl pe3YJbLbTHPYIOWNX BHYTPEHHHX YCHJ/IUH, KOTOpbie BBLIYIC/ASIOTCA NyTeM I0C/JAe10BaTesNbHbIX 3arpy-
XKEHHIT CHCTeMbl ceficMHueCKHMH Harpy3dkaMu {S}; (j=1-+-s<N) u 3areM CyMMHDPYIOTCSI NO CpelHEKBajJpa-
THYHOH 3aBHCHMOCTH

Qjsr Qjy,

2 \2
Np = ;\_‘-lkaj '

rae NP-—peaynb'eryromee yCHJIHE onpeleseHHOro THma (nepepesbiBaioulas cu/a, H3rHbaromuil HJAH KpY-
TALWHMH MOMEHTBI) B R-M paccMaTpHBaeMOM CeYEeHUH;

N ,;— 3HaueHHe YCH.IHS Onpele]eHHOro THMma B R-M CCUEHHH, N0.1y4€HHOro 1.1 j-1 dopMbl KOJeOGaHHH.

2.8. Pesyﬂbmpymmne BE.THYHHBl KOMIIOHEHT BHYTPEHHHX YCIlJIHil B CEYEHHH KOHCTPYKUHI OT cencMiye-
CKOTO BO3JEHCTBHSI CYMMHPVIOTCA € COOTBETCTBYHIOLUHMH KOMNOHEHTAMIH BHYTPEHHHX YCH.IHi{l OT 3KCNJyaTa-
ILHOHHBIX Harpy3ok, npi 3TOM 3HaKH HEepPBOrQ0 H BTOPOro C.J1araeMblX NPHHHMAIOTCH OJIHHAKOBBLIMH.

2.9. Beanynusr NPHBEJEHHBIX HAMPSXKEHHI ONpele.T1aI0TCA N0 CyMMAapHLIM BHYTPCHHHM YCHJIHAM B ceue-
HHH KOHCTDYKLUHH OT CENCMHYECKHX H 3KCIL1yaTalHONHLIX Harpysox.

2.10. BeanyHusl oTHOCHTE1bHBIX nepeMeuleHHli B KOHCTPYKLUHH NOpIl CEHCMHYECKOM BO3J€HCTBHI JOMY-
cKaercs onpeneqasite no popwmy.ie

r.

. j S .2
pu— ‘/ E .\,‘j,
J=1

rne XxX;— pacueTHass BeJIHYHHA CMeUleHHS TOYKH KOHCTPYKIHI B HanpasJeHlH (-t 000O0LIeHHOH KOOpIH-
Hatbl ({=1=N);
X;; — I-ii 2JEMeHT BeKTOopa {x};, npeactasaswouiil coboii nepemeunieHiie TOYKHI KOHCTPYKiHii B Hanpas-
JeHHH i-i 00001IeHHOli KOOp.IHHATH! npi KoaebaHHAX no j-it cOOCTBEHHON QopMe, BEKTOP nepemes-
weHn {x}; onpeiensercs no gopmy.e

1 ~1
['x}j: {xlf'l x_!}t - * ey x”‘, .0 0y JCN}}; -=T [M] {S}j-
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3. METOA AHHAMHUYECKOIrO AHAJIU3A

3.1. Ilpn npoBeaeHin IHHAMHYSCKOro aHaIH3a BLIHYKIGHHBIX KO.J1eOaHHIl KOHCTPYKUHH B KauecTBE
XapaKkTepHCTHK CEeICMHYECKOro BO3ICHCTBISI HCNOIL3YIOTCA akceJeporpaMMbl OCHOBAHIA (0onop HJIH MeCT

3aKpenJeHHss) paccMaTpuBaeMoro cObeKTa.
3.2. JInHaMunyeckiil aHaan3 ceficMOCTOIKOCTI KOHCTPYKIHH, NpelcTaBIeHHOIl B Bli1e CHCTEMbl C KOHey-
HbIM YHCJI0M cTeneHeli ¢cBoboinl NV, B of6uleM c.lyyae HeaHHeliHOIl, BbINOJIHAETCA MeTOJaMH UYHCJICHHOrO HH-

TErpHpPOBaHIA CHCTEMbl JH(PdepeHUa1bHLIX YpaBHEHHIT BHI1a
[M] (x} + [C] {x| + [B} + [R)=—a(¢) [ M] |cosal, (1)

rie {B} — BeKkTOp anccunaTHBHLIX CHJ (CHI BHYTPEHHEro Heynpyroro CONpPOTHBJEHHS), BO3HHKAIOUWIHX
BC.1€ICTBHE HeCOBeplUelHoll yNpyrocTH paccMarpiHBaeMoll CHCTEMbI;
{R} — BeKTOp peaKTIBHLIX CH., BO3HIKAIOWHX OT JOMOJHHTEJIbHBLIX, B TOM ulic.le OT HeHueilnblx,
CBA3eil CHCTEeMbI;
{cos @} — BeKTOp HanpapB.JIAWOUIINX KOCHHYCOB;
a(t) — ycKopeHle ABIZKCHII OCHOBaHIISL, OnpeielsieMoe N0 akceleporpaMMe.
3.3. IlpitMeHenne ypaBHeHH[i B KOHEUHBLIX PA3HOCTAX NMO3BO.JISET BbIPAa3HTb BEKTODP OTHOCHTEIbHBLIX Y-
KOPEHHIH TOYEK CHCTeMb! B KaXIblil TEKYULHil MOMEHT BpeMeHH n uepe3 BEKTOPbl OTHOCHTEIbHBIX nepeMe-

HieHnn

0] = 373

— 2 (x,) + [Xa1]), (2)

rjae Af — Maaplli HHTEpBasa BpeMeHH (1Iar HHTerpHpoBaHHA);
(Xn+1}, {X,)s [Xn-1] — BEKTOPLI OTHOCHTEIBHLIX nepeMelleHHl, cooTBeTcTBeHHO 118 n+1, n, n— 1 Mo-
MCHTOB BPEMEeHH.
3.4. [loacraBass BoipaxkeHue (2) B ¢dopmy.ay (1), noayuaem cHCTeMy He3aBHCHMbLIX a.rebpaHyecKHX
ypaBHEHHH 1.8 onpejeleHHss BeKTopa {Xns+} B 3aBHCIMOCTH OT COCTOSIHHA CHCTEMbl B MOMEHTBLI BPEMCHH

nin—1:
(%ns1} =2 (x,} — (xac1} = AL [M] 7T ([C] [x,} + a (8) [M] [cosa) + (B,) -+ {R,}]). (3)

3.5. UHcaeHHoe pelueHne cucteMbl ypaBHeHHIT (3) 1HAaroBblM MeTOI0M NPH 3aTaHHBIX HA4aJbHLIX YCJO-
BHAIX MO lepeMelleHHAM H CKOPOCTSIM, a TAaKKe NpH onpejaeleHHOM 113 YCJIOBHA CXOJAHMOCTH H H200OXOAH-
MOH TOYHOCTH liare HHTerpHpoBaHHf Al paer napaMerphbl IBHKEHHA U BHYTPEHHEIO COCTOAHHA CHCTEMDI
1.19 J1000T0 MOMEHTa BpeMeHH.

3.6. Paccesinve 3HepriHl npu KojeOaHHAX PEKOMEHAYeTCcH Y4YlITHIBAaTb MO METOINKEe THCTEepPe3HCHOro co-
MPOTHBJIEHHS, MO3BOJAAIOLIEN ONpeaejsiTb HEYNpyrue yCHJIHA B CHCTeMe HJH €2 OTIeJbHBLIX CBSI3IX HENo-

CPEACTBEHHO H3 aHa.1H3a HX JepOpMAUHOHHO-CHJIOBOH pPaboThI.
[IpenMylecTBaMH OaHHOH METOJHKI SIBJASIETCS OTCYTCTBHE YCJOBHOH 3aBHCHMOCTH MEXAY IHCCHINA-

THBHBIMH H IHHAMHYECKHMH (JKeCTKOCTHBIMH H HHCPUHOHHBIMH) XapaKTepHUCTHKAaMH KoJsebareabHOH CH-
CTEMDbI, 4 TAaK}XKe BO3MOXHOCTb yyeTa Pa3jHUYHLIX AHCCHNATHBHBIX CBONICTB OTAEJNBHBIX YINPYrHX CBA32H H
OLleHKH BHYTPEHHEero pacCessHHs B HEJHHEHHBLIX CBA3fX. B KauecTBe XapaKTEPHCTHKH MHCCHNALLHH 3HEP-
CTHII HCNOJIb3yeTcs 3HayeHHe OTHOCHTEeJbHOro aeMndgl poBaHHA, KOTOpOe€ MOXKET OBIThb onpele’]eH0 H3 <npa-
BOYHbIX JAHHBIX IJ1 MaTepHasa CBA3H HJIH 3KCNepHMEHTAJbHO HJs1 OTIE€JbHBIX 3J€MEHTOB KOHECTDYKIIHH.

ITppMeHHTeIbHO K LIATOBOMY METOAY YMCJEHHOrO HHTErpHpOBaHHA CHCTEMbl ypaBHeHit (1) s;remMeHTH
BEKTOpa ILHCCHHaTHBHbIX cua {B}, cooTBeTCTBYIOlULHE OTIEJbHLIM 06OOLIEHHBIM KoopauHataM i (i=1-+N),

Bn)— n) I( () (’I)Jfl '21'21

rae FU—i-ii aneMenT Bexkrtopa ynpyrix cua {F,}=—[C]{x.}, onpeneleHHoro ais n-ro MOMeHTa Bpe-
MEHH;
FU . — 10 XKe, 11 n— |-r0 MOMeHTa BpeMeHH;
P!) — cKanspHLIA onepaTop, nplHHHMaloWuil 3HaueHns 0, 1, —I;

E — OTHOCHTE.IbHOE neanmpOBaHHe (B 10J5X OT KPHTHYecKOro), 3adaHHOe AJid yNpyrou CHCTEMBHI,

XapakTtepuayeMoil Matpuuen xectkoctu [C].
Texymee 3uauenne P, onpezensieMoe Ha KaxJ10M llare HHTErPHPOBAHHSA, 3aBHCHT OT 3HauyeHHS I1a-

FU) _ F(‘)
paverpa A, = .(_(F_(_t.)..____F.(.‘_)_).:
1l npu A,>1 u A,= = oo;
PH=1! —1 nmpn A, < |;
O npu A, =1.

[Ipu A, <0 nan FO — FY) =0 peanunsyerca ycaosue B =0,
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JlHccHnaTHBHBIE COCTaBJ/SAIOUHE YCHJAHHA, BO3HHKAIOUIHE B JOMOJHHTENbHLIX, B TOM YHCJe B HEJHHEHHBIX,
CBA3SIX NHHAMHYECKONl CHCTEMbI, YNpyrHe XapaKTepHCTHKH KOTOPBLIX He yuuThiBalotcs matpHueit [C], onpe-
AeJNSICTCA aHAJOTHYHBIM crnocofoM, npHYeM IS Ka)K JOH H3 HHX MOXeT ObiTb 3aJlaHO CBO€ OTHOCHTE.bLOE
neMndHuposanre R. J{HccunaTHBHBIE YCHJHS B CBfI3SiX YYHMTBIBAIOTCA NPH onpejaesieHHH Bexktopa [R].

3.7. Bextop peakTHBHbIX cH.1 {R,}, A€HCTBYIOLIHX B HanpaB.leHHH OOGOOILUEHHBIX KOODAHHAET CHCTEMHI B
MOMEHT BpeMeHH n, GOPMHDPYETCHA ¢ yyeTOM YCHJAHHA, BO3HHKAWINHX B JOMNOJHHTEJBHBIX CBA3fX CHCTEMBL.
DTH CBAA3H OOBLIYHO MPeICTaBJASIIOT cO60Oit pacyeTHble MOJEJNH pa3JIHYHBIX 3JIeMEHTOB KOHCTPYKUHH, Xapax-
TEPHCTHKH KOTODLIX HE MOryT ObITh ONpeneJeHbl C MO MOUIbIO JIHHeHHOR 3aBUCHMOCTH. K TakuM 3JeMeHTam
OTHOCATCA geMndepnl, COeJHHEHHSI ¢ TpPeHHeM, HeJHHEHHO-yNnpyrHe H ynpyro-mjacTHYeCKHe CBfI3H, COeXH-
HeHHd, HMelollHe 3a30pbl HJAH JIOQTH, AHTHCEHCMHYyeCKHE aMOPTH3aTOPhLI.

CxeMLl Mojnesiefi HEKOTOPbIX HeJHHEHHBIX 3/1eMeHTOB, KOTOpble MOTYT ObiTh BKJ/IIOYEHbl B PACUETHYIO CH-
cTeMy o0opylaoBaHus H.JH TPpybonpoBOAOB, NpHBeaeHn B Tal.. 2.

Tabauya 2
TUnbl HeAHHEHHBIX 3JeMEHTOB pacyeTHOW MOAENH

A e

JluarpaMMa UHKJAHYECKOTO HarPyKeHHS
Ha3sanite u cxeya 3nevenra Jlitarpasma CcTaTHYecKOoro HarpyKeHus _
x(t) =xq sin (2nft)
| :
Inpyauu Inememm 1/ 2
C,, Cy, K
X
X R,=cx; ;
Ry=Cox+ Cyx

Ademnpep

b, r

Jnemenm Cyxo020
mpenus

Fmpr C,k

Ynpyzonnacmuvec -

XuU ynop ¢ 3a3opa-
MU

C,k, %,

i\/—ﬁ

X
a, a,
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ITpodoawenue Taba. 2

Aduarpasmma REKJINYECKOTO HATrpyXeHiis
x (1) = xysin (2+=f¢)

Haananie v cxema 3aeMeHTa JAuarpaMMa cratiiueckoro narpyaenis

ANMUCLUCMUYECKUY
amMopmu3amop

[IpHMCcYaHie U -—CKOPOCTL PCIAAKCALIK YCUAHA B aMOpTH3IATOpPE; & — TOVHOIOTHYCCRIIL 3 (PYHKUHOKAIbHLIN JIOPT, € — KECTKOCTL.

4. KOMNJEKC BbIYUCIUTEJNbHbLIX NPOrPAMM J1d PACYHETA HA CEACMOCTOHKOCTDL
SHEPTETHYECKOIro ObOPYAOBAHHUA A3Y

4.1. Ilpun npoBeaeHHH NMOBEPOYHLIX PACYETOB HA CEACMOCTONKOCTL 000pyaoBaHusgs H TpyOONpoBOIOB
ADY pexkoMeHayeTcd HCNOJb30BaTh CNEUlIaIn3HPOBaHHble mnporpamMbl, paspaborannnie B HIIO LIKTH.
[IporpamMMbl coctaB.aenbl Ha a3blke Poprtpan-IV npimenureabno K EC 9BM B coorsercTBitn ¢ TpeboBa-
HisiMH Hactosuwero PTM.,

4.2. Tlporpamma CIIEKTP BbinoaHsier pacuyeTr CHEKTPOB OTBeTa MO 3aJaHHbIM aKcesjeporpamMMan.
B KauyecTBe HCXOIHbBIX JaHHbIX 175 pacyeTa 3aJal0oTcsl 3HauyeHHA COOCTBEHHBLIX 4YAaCTOT OCUH.LIATOPOB, KO3(d-
GuLUHeHTOB AeMn@HpOBaHUA H OUH(POBKA aKceJeporpaMmbl.

4.3. Iporpamva CEMCM-184 BbimoJHseT pacueT BBIHYXJAEHHBLIX Ko.ebaniuit no MIAA n.1ockHX crepiK-
HeBbIX CHCTeM C HeJIHHelHbIMH XapaKTepPHCTHKAMH Ha OJHOKOMIIOHEHTHOe KNHeMaTHUYecKoe BO3JeHCTBlie, 3a-
naBaeMoe akce.aeporpammoil. B rpesyabrtarte pacuera no nporpamve CEMCM-184 BblyncasdloTcs MakCuManb-
Hble BHYTPEHHIle YCHIHA H JedopMally B 3J1eMeHTaX, a TakxKe MOryT ObITb onpeleseHbl napamMeTpbl JBH-
AEHHA Y3JI0B PacHeTHOl MoJeJH I HX MakKcliMa,bHble abCOJIOTHbIE YCKOPEHHS.

4.4. Ilporpamva JICM-84 BbLInoAHSET pacyeT BHYT PEHHHUX YCHJAHH B YNPYrHX CBAA3fX IIIOCKHX CTepXKHe-
BbIX JIHHEHHBLIX CHCTEM MO JHHEHHO-CNEKTPaJbHOMY MeTony.

4.5. TIporpamva CEVICM-282 BuinoaHser pacyer Ha ceficMocTtoiikocTb no MJIA npocTpaHCTBEHHBIX
CTEPXKHEBBLIX CHCTEM C He,IHHEeAHBIMH XapaKTepHUCTHKAMH IPH TPEXKOMIIOHEHTHOM KHHEMAaTHYECKOM BO3]eil-
CTBHH, 3anaBaeMoM akKceaeporpaMMaMi. OJHOBpeMeHHO C pacyeTOM BBLIHYKJAEHHBIX KO.1e0aHIIH MOXET ObIThb
pOBeJEH CTaTHYE(KHI pacyeT Ha BECOBble H COCPeJ0 TOYEHHbIE Harpy3KH.

4.6. TTporpamva CTAIMAC Bnino.nsier pacyer Ha celicMoctoiltkocts no JICM  npocTpaHCTBEHHBIX
CTEPXKHEBBbIX JHHEAHO-YNIPYruX CHCTEM NPH TPeXKOMINOHEHTHOM CeHCMHYeCKOM BO3JeHCTBHH, 3alaBaeMoOM
cnexTpaMi orBera. O1HOBpeMeHHO € pacueToM Ha ceiiCMHYeCKie Harpy3kH MOXeT ObITb NpPOBeldEeH CTaTHye-
CKHII pacyeT Ha BECOBble H COCpPE1OTOYEHHbIE Harpy3kHu.

4.7. Tiporpavma EAS-82 BhinoJHAET NOBEPOUYHbLI pacyeT Ha NPOYHOCTb TPyOOnpoBOAHbLIX cHeTeM ASC
NPH CelCMHYECKHX H 3KCI1yaTAUHOHHBLIX Harpy3kax. Pacuer Ha ceHCMOCTOHKOCTb NPOBOIUTCS MO JHHEHHO-
cnektpaJsbioMy Metolay. [Ipi pacuere onpeieasiorci BHYTPeHHHe YCHJIHMSA, NPHBEAECHHbLIE HANPSXKEHHSA H ne-
pemelleHlia B TpybonpoBoaax, a Takxe Harpysky -Ha obopyaoBaHHe H YCH.IHA B Onopax.
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lNPHJIO)XEHHE 3
Pexomendyemoe

CHHTE3SWNPOBAHHAA MOJIEJIb CENCMHYECKOIO BO3JNEHNCTBHUA

. [Ipn OTCYyTCTBHN XapaKTEPHCTHK CENCMHYeCKOTo BO3efCTBHA NO pa3feny 2 aHaau3 cefiCMOCTOMKO-
CTil 3Heproo0OpynOBaHHA PEKOMEHAYETCS MNPOBOAHTL C HCNOJL30BAHHEM CHHTE3IHPOBAHHON MOAEJH CeiCMH-
yeckoro Bo3jaeiicrBia CA-482.

2. CHHTe3NpOBaHHasA MojJelb cedcMiiyeckoro Bo3faencTBHs CA-482 cocTOHT H3 CHHTe3HpOBaHHOM aKce-
JeporpaMMbl H COOTBETCTBYIOIWHX eH O0COOLIeHHbIX Ge3pa3MePHBIX CneKTpoB KO3P(PHUHEHTA AHHAMHYHOCTH

(CKAO).

O6o6wmenHnie CKJl cHHTe3npoBaHHOM Moaean ceiicMHuyeckoro Bo3jeicTBrs CA-482
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3. O6o6mennbie CKI noctpoeHbl Ha OCHOBe CTa THCTHUSCKOrO aHaau3a H 00paboTkn Go.ee 100 Hanbo-
Jee npeICTaBHTEJIbHBIX 2HAJOrOBbIX aKCeJeporpaMM, HX CHNEKTPOB oTBeTa, a4 TaKXe HOpMAaTHBHBIX H 0000-
LIeHHBbIX cneKTPoB oTBeTa. [IpeaBapnTtesbHo Obl1H OnpelxeseHbl CriaaceHHble FPaAHHUBl 3KCTPeMaJbHbIX 3HA-
yeHnil CKI 1.9 oTHOoCHTenbHOro pemnoupoBaus k= 0,05 1 B 11X JHana3oHe NOJYy4YeHLl KPHBble BEPOSATHOCT-
HbIX ypoBHeli CKJ. B xauecrBe 6azoBoro CKJl (k=0,05) npuHATa cneKTpa/abHash KPHBas C BEPOATHOCTHIO
npespllleHHst 3HaueHHnH paBHon 0,2, O6oO6ulenHbie CKJL 1151 Apyrux 3nauenuit & (4epT. 1) nmoayueHbl 110 CrekK-
TpaM OTBE€Td CHHTE3HPOBAHHOI akce.aeporpaMmbel CA-482.

CHHTeanpoBaHHas axkceaeporpamma CA-482
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4. CunressHpoBaHHas akce.aeporpamva CA-482 npeicrasasier co6oil nCeBAOrapMOHIYeCKHH mnpouece
C HenpepblBHO BO3pacTalouler no onpele.1eHIoMy 3aKOHY 4acCTOTOIl H NepeMeHHOH aMILIHTy10il (uepT. 2).
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[ToctpoeHie CA-482 npoBoauJal ¢ YYe€TOM BbLINOJHEHHS IBYX OCHOBHBIX YC.JJOBHIL:

coBnaneHns cnekrtpa kKosdduunedta anHamnuiocty CA-482 npn £=0,00 ¢ 6azobiM 00600UIeHHbIM
CKA;

pPaBEHCTBA OTHOLUEHHS MaKCHMYMOB CMeKkTpPOB oTBera BemiynHe 1,4 npu 3HauveHusnx k, paBHbix 0,02
1t 0,05.

5. Oundposka CA-482, npiBeleHHas K YPOBHIO MakcHMa.jbHOro yckopeHus 0,4g, uto COOTBeTCTBYeT
HHTCHCHBHOCTH CelcMHYyecKoro Bo3aeicTBis 9 6a.1.108 no wkate MSK-64, 1ava B Ttabanue. Ilpu Heno.ib3o-
paiun CA-482 B KauecTBe BepPTHKA.IbHOH COCTTAaB.1AKl0LIell celCMIIYeCKOro BO31€eliCTBHA 3HauyeHlIsl ee yCKope-
HHIT JO.J2KHBI OblTb YMEHbIUEHb! NyTeM yMHOxeHHd HA Kosgpdnuueur 0,67.

MMosraxHble cnexTPul oTBeTa Ha oTMevrke 14,1 M 3naHKHs peakrTopa
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6. C nomompbio CA-482 npoBoAAT pacyerbl KOHCTPYKUHIA H COOPYXXEeHHI, YCTAHOBJEHHLIX Ha TPYyHTE.
[locne onpeneneHHst nosTaxKHbIX aKCeJeporpaMM H CNEKTPOB OTBeTa JOMYCKAETCH BbLINOJHATb DPACYETH
3HeproobopyaoBaHHA H TpybonpOBOAOB, Pa3MelleHHbIX Ha OTMETKaxX COOpYKEHHH.

7. Ha yepr. 3 118 cpaBHeHHs NMOKa3aHH TO3TaX Hble CNEKTPHl oTBeTa HA OTMeTKe 14,1 M 0060J04KII
6eszonacHoctH A2C c peaktopom BB2OP-440, noayyeH Hble H3 pacueToB Ha aHaJOroBble aKCeJEPOrpaMMmbl
dab-Llentpo (CHIA, N—S, 1940 r.), Byxapect (N— S, 1977 r.), TI'azau (CCCP, N—S§, 1976 r.), a Takxe
Ha akceseporpamMy CA- 482.

8. IlapaMeTpnl peakilHH KOHCTPpYKUHH npH pacuete Ha CA-482 B cpeaneM na 5—30% npeBblllaloT 1aH-
Hbl€, MOJIYYEHHBIE C NOMOLIBIO aHAJOrOBLIX aKCeJEpOrpaMM. CA-482 npuroaHa aas AWHAaMHYECKOro aHa-
JIN3a CeliCMOCTOHKOCTH KaK JIIHeAHbIX, TAK H HEeJHHEHHbIX CHCTEM.

9. CunresnpoBanHas akceseporpamMva CA-482n0 cpaBHeHHIO ¢ aHATOTOBLIMH aKcejepoOrpaMMaMH HMeeT
3HAYHTEJIbHO MEHbIUYI0 NMPONOJKHTEIbHOCTE (oxo.uo 4,35 ¢) 1 obobuiaer B cebe OCHOBHbLIE CBOHCTBA H OCO-
OEHHOCTH peasbHbIX CEHCMHYyeCKHX BO3JAEHCTBHi, BAHAIOUHe HA BEJIHYHHY JHHAMHYECKOH DeaKUHH 3Hepre-
THYecKoro ob6opyaoBanns. Hcnoab3oBaHHe CA-482 BMecto HaGopa aHaJOroBbIX aKcesepOrpaMM Io3BO-
As1eT B NeCATKH pa3 COKPAaTHTh TPYJA0EMKOCTh M BPeMA (CueTa Ha 9BM npx 060CHOBAHHAX CEHCMOCTOHKOCTH,
ofecneunBas npuUeM/eMbil 3anac pacuera.
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INPHJ/IO)KEHHE 4
Cnpaso4roe

NMPUMEPBI PACYHETA HA CENCMOCTOHKOCTb OBOPYJOBAHMUA
U TPYBONNPOBOJAOB A3C

1. PACUET THNABHOrO UUPKYJAUHOHHOIO KOHTYPA (riK) A3C C BONO-BOAAHDIM PEAKTOPOM

1.1. B HacTtosimieM noxpasgesne paccMaTPHBAeTCsl MOPSAAOK npoBeleHHS pacyeTa Ha CEHCMOCTOHKOCTI
I'LIK no Merony annaMHuyeckoro aHaansza (MJA).

PacuetHass mogean | xontypa A3C ¢ BB3AP

llemna N1 N7
| | 57
42 45 49 56 8
_ £ 43 4b g |_- 7
53 19 ] | 158
\xa / ‘\
p flemna N2
41 s \
__.55_._
()69 — Peaxmop
lemna VI
8w Y

'#.

A

RPN
HERR%
EERYS
VeAREN
(/111
HEEN

IHuaAMHYCCKRC XapakTepHcTHKH aMOpPTH3aTOpPOB NDH x=xg sin (2mf¢): pacuerdas (1) ¥ s3kcnepumenTtadbhas (2)

YepT. |

.2. B pacuete onpenensfiloTcAd HanpsAXKeHHs B CEYEHHAX TI.1aBHOTO HHPKYJAUHOHHOro TpyObONnpoBola
(CLLT) Ay 500, Harpy3kH Ha OmopHbLIC 3, 1eMeHTbl peaKTopa, naporeHeparopa ([II'), ri1aBHoro UHPKY.IAUHOH-
Horo Hacoca (I'lLIH), a Takxke Harpysku Ha r.aBHble 3anopHbie 3a1BuXKn (['33) W ruapoaMoOpTH3IATOPLI.

1.3. PacueTnan crepxueBast Molenb ['LIK, noxasanuas Ha yepTt. |, BK.ItouaeT B CeOs peakTop C BepX-
uuM 6sokoM u netad [LUT. B cuay cuMmerpui UHPKYJISALHOHHOrO KOHTYPa@ B pacyeTHO#l MojJe]aH npeacTas-

JeHbl TPIl MeT.IH BMeCTO wwecTH. MaccoBbie M ynpyrie XapaKTepHCTHKH PEAKTOpa H €ro ONOPHbIX 3.1eMEHTOB

NIPUHATHl PABHBIMH MOJOBHHE OT HX (paKTHUeCKHMX 3HayeHHl. OJIHOBpeMEHHO HCK.1I0ME€H MOBOPOT peaxkTopa
OTHOCHTE.IbHO BepTIIKA.IbHOH OCH.

3*
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1.4. AuTiceiicMiueckie ruapoavoprisatopnl 'K npeacrasaennl B pacyeTHONl MoJeJH chneulia bHBIMH
3,1 eMeHTaMH, HMelOWHMH PacyeTHYIO anHarpaMMy «ycuJaie — aedbopmalllia», 0113KO COBNAaJaloly0 ¢ 3Kche-
PHMEHTAJ1bHON JHArpaMMoOl 1af THIPOAaMOPTH3ATOPOB (cM. uepT. 1).

1.5. B pacuyetnoit moaeay I'LIK noapoGHO paccMaTpuBaercs TOJbKO 0AHA NeTas UUPKY.JISILHOHHOIO
tpybonposoaa (ner.as Ne 2), B cXeMe KOTOPOH NOJHOCTbIO OTpPa{eHLl OCHOBlible TeoMeTpHyecKHe H Mexa-
HIIYCCKHIe NapaKTepPHCTHKH TpyOonpoBo10B H obopyiosanis. [Be apyrie neran npeactan]deHbl B YNPOLIEH-
HOM BI11e¢ H npejHa3HayeHbl, I1aBHLIM 00pa3oM, 171 OUEHKH JQHHAMHYECKOrO B3aHMOJ1eHCTBHS OCHOBHbIX
3.1eMedToB I'LIK npu kosebGanusax.

1.6. TII' 1 TLIH npeacraBiensl B pPacuyeTHONl MOJe M cHCTeMaMH KeCTKHX CTepiKHeH, OoTpaXKalouHMH
OCHOBHbIE reoMeTpHyecKHe pa3Mepbl H KOH(Hrypaulio o0opyl0BaHHA € YyeTOM pacloJOKeHHs Onop H rii-
ap0aMOpTH3aTOPOB.

1.7. Ilpuusitas B KauyecTBe pacyeTHOIl TPEXKOMNOHeHTHAd akKceJeporpaMma Ha OTMETKe pa3MelleHHd
'LIK (ormerka 14,1 M) nogyueHa nyrtem pacyerta coopyxkeHHsg AIC Ha ceificMuyeckoe BO37eiicTBHe, 3a1aH-
Hoe CHHTe3HpoBaHHOIl akce.aeporpammoii CA-482) npuBeaennoft Kk uHrencHsnoctH 8 06an’10B 110 1lIKaJge
MSK'64 (an]ax=0,2g).

1.8. JAucennmauusi BHYTPEHHell ynpyroi 3sHeprud npu koJsebannax cucremb I'LIK yuntmiBanachy no Me-
TOAHKE THcTepe3ncHoro conpoTiBaennd. OrtHocHteabHoe neMmndupoBaHue B cHctemMe ['LIK npuhumanoch
paBibim 0,02

1.9. Pacyer na ceiicmoctoiikocte 'LIK Buinoaunsiica no nporpamve CEMCM-282 (HITO LIKTH). Oc-
HOBHbLIE pe3y.1bTaTbl pacuyera nplBeaeHs! B 1aba. 1, 2 u 3.

Tabruya I
3BaueHHss BHYTpPeHHUX YCHAHH B onopax obopyaoBaHus FLIK or BecoBblx M CEHCMHMMECKHX Harpy3ox
_:_ ) KoMIoOHeHTH yCILTili
H ono Onopnule kKouctpykuiy UK
OMEp onop MOPILIC KOHEIPYRLL 1 Q., xH l Q,, xH l Q., kH l M, KHa ’ M,, kH-x l M;, kH-M

1 Onopa peaktopa {(ceuenne Q) 2600 1200 7600 420 94200 —
2300 2100 10 000 - — —
2 Onopa T'LIH (ceuyentie §3) — — 1100 —_ — _—
3 Onopa I'33 (ceuenne 82) — — 73 — _— _

4 [Toasecku [II':
cedeHHe &0 — _— 2400 — — —
ceyeHHe 895 — — 2300 — —_— _

[Ipumedanmus:

1. Jdas onoput peakropa RalOTCA ABe IPynnbl 1Harpy3okK: nepsad rpynna cooTsCTCTBYCT COCTOAHHKIO € MAKCHMAILHLIM  MOMENTOM OTHOCHTEALHO
X H Yy; BTOpas rpynna BKJOYaeT B Ce0s MaKCHMaJblible 3HAYEHs HarpysoK B NanpaBiAcHHRX oCcll x, ¥, 2.

2. Ycuaua noayucinid Oc3 yuera Harpy3ok oTr caMokomnewcaunud M natarop B I'LT.

oceli

Tabauya 2 Tabauya 3
Haru6Hnle HANpAXKEHHA B CEYEHHAX Maxcumaabibie ycuans B ruapoamoprusartopax 'K
UHPKyasuHoiHoro TpybonpoBoaa, MIlla
HoMmep Cratukad| Homep CraTukam BemiyuHa
CraTiKa CraTika MecTo ycTanoBKH amopTH3atopa | Howmep y3aa
ceqyenus JI{HAMHKA| ceyeHN AHHAMHKA ycuans, kH
10 16 23 24 7 15 I'33 ropsaueit unrkn THT 15 124
11 9 14 25 9 11 Kopnye T'LIH o8 95 4
12 6 11 26 6 11
13 9 | 14 97 9 15 d.1extpoapurateas ['IIH 39 377
14 12 2] 30 8 29 [Taporeneparop 40, 41 1567, 1500
17 7 1 N 33 : 10 I'33 xo.a0au0i1 yutks TUT 3] 140
18 9 20 34 ! 16
19 11 20 39 9 20
23 10 20

1.10. O6wue u3rnGuble W MeMOpaHHble HanpsixKeHHs, Bo3HHKawomue B tpybonposoie [dyo00 ot Beco-
BbIX H CEICMHYECKHX HArpy3ok, Kax BHAHO H3 TabJ. 2, HMelOT HH3KIA ypOBEHb, OHH Ma.bl (N0 CpaBHEHHIO

C HanpsXXeHHAMH OT BHYTDEHHEro 1aB./€HHS) W NPaKTHYeCKH He BJHAIOT HAa BeJHYHHBI NPHBEJEHHbLIX Ha-
NDSAXEHIH.
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1.11. ITo noanyyenubiM B pacuete I'LIK ycuanam s onmopax peaktopa, IlII, 'lIH, a Takxke narpyakam
Ha FHAPOAMOPTH3ATOPbl MOMKET ObITh BLINOJHEHA OLEHKA MPOYHOCTH Y3JIOB H 3JEMEHTOB NepPeyHCIEHHBIX KOH-
CTPYKLIHA.

1.12. Tnunamuyeckuit aHanu3 I'lIK no3sosasieT no.iyynTb yCHAHSA M HANPSIXKEHHS B OCHOBHLIX 3JEMeHTax
KOHTypa € y4eTOM peaJjbHbIX OCOOEHHOCTEH AHHAMHUYECKOTr0 B3aHMOAEHCTBHA 0GOPYLOBAaHHA H TpybGompo-
BONOB INpPH KOJeOaHHAX, BbI3BAHHbIX CeACMHYeCKHM Bo3xeficTBHeM. JlaHHas MeTOAHMKa AaeT BO3MOXKHOCTDL
MPHMEHHTb KOMIIJIEKCHBIH MOAXOX NpH OLUEHKe CeHCMOCTOHNKOCTH OCHOBHOro obopyaoBanHs I KoHTypa u no-

JYUHTD HeoOXoAnMble JaHHbIE AJaA AE€TaJBHOrO paACCMOTpPpEeHHA OTACJNLHLIX 3JICMEHTOB YCTAHOBKH.

2. PACYET HA CEACMOCTONKOCTb BHYTPEHHHUX 3JIEMEHTOB I'll1H

2.1. B HnacrosimieM noapasnesie pacCMaTPHBAeTCS MNOPSAOK BLIMOJHEHHS pacyeTa Ha celCMOCTOIKOCTD
sbleMHoOfl yactH I'LIH no Meroay nuuamHuyeckoro axa.insa.

PacuetHas moaeas BoiemMHoOM yactu T H Jduarpamma <«ycuane — aepopManuna» AJAS MO LUIHI-

Huxkos I'lH
e
o ’ ﬂk”
ST A % 5
D !
‘@ 29
005 01 x mm
% -50

650
il
LW N
S
S

005 x(t)=x,stn(27fl)

[ — BOPAHNIT NOIWHIMHK, 2 — HBANHIT NOIWHTIIHK

YepTt, 2 YepT. 3

2.2. B pacuyere onpeieasitotca HanpsxKeHHsa B portope [LIH, narpy3ku mna painaibHble MOJINMHHKH
H cMelleHHs pabGoOyYyero KoJieca HACOCa OTHOCHTEAbHO JJaOHPHHTHOTO YILTOTHEHHA NIPI CEHCMHYECKOM BO3JIeil-
CTBHH cHJIoi 8 6andsioB no mwka.ze MSK-64.

2.3. CencMHyecKoe BoO3eHCTBHe Ha BbleMHyl0 yactb 'LIH 3anano oreBerHOn aKce.geporpaMMoH JBH-
XKEHHS Kopnyca Hacoca, noJydYeHHOi B pe3yabTtaTe pacuerta [LIK.

2.4. PacyetHasi Moae.ab BbleMHofi yacTH ['LIH nokaszana ua uepr. 2. PoTOop npeiacTaB/eH ynpyrum <rep-
JXKHEM, COeINHEHHbIM € JABYMSA XECTKHMHM AHCKAaMH, HMHTHPYIOUIHMH ONOPHbIE YyacTH BaJga (TOPMO3HOII
JHCK H rpefeHb YNOPHOro NOAWHIHHKA B BepXHefl yacTH potopa H pabouyee K0.1eCO B HIDKHEH yacTH). ynpy-
rue CBOHCTBAa pajaHa.bHbIX nolwxnuukos 'UUH yuteubl ¢ noMolblo HenHeliHbIX cBfizeii (uepTt. 3), BBe-
TeHHbIX B PACYETHYIO MOJE.1b MeXI1y »KeCTKHMH 1HCKaMH H ocHoBaHilem (kopnycom I'IIH). PacueTHbie
3aBUCHMOCTH <«YyCHJHe — JedopMalua» 1.1 HeJlHHeHHBIN cBsidell noJ100paHbl B COOTBETCTBHH C 3KCNEPHMEH-
TaJIbHbLIMII JaHHBLIMH,

2.5. PaccesHne 3Heprid B AHHaMHUYeCKOii cHCTeMe YYHTHLIBAETCH MO METOIHKe FHCTepPe3HCHOrd COnpoTHB-

JeHHA NpH 3HAayeHHAX OTHOCHTE.IbHOoro aevnouposanua 0,005 aas Ba.xa poropa (crepxua) u 0,1 214
CMAa304YHOTO CJI0 MOAWHNHHIKOB (HEJIHHellHble CBA3H).
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2.6. Pacuet nposoanjacs no nporpamMme CEVMICM-184 (HITO IKTH). OcnoBnble pe3dyabTaTbhl pacuyera
npuBeeHsb B Talb.1. 4.

Tabauya 4
MakcuMansHble ycHaua M cMmetleHHss B BuieMHOHM vactH TILH npu ceAcMHuecKOM BO3ACHCTBHHK
BepxHnit noawnnuix Hiauni noawmmnunk
. - ————————|————————— | Baua poropa Paodouyee
PacueTHHlil napamerp Bepxuiit Hitzacuini Bepxnii Husxumnii rLUH | 01600
BRJ14 bl BK.1a1h U BK.12,1bi BK.1abI1U
_ - r _ —
Painaibias Harpvaka, kH 8,05 2,88 3,12 | 14,60 —_ —_—
VaeabHoe aab.enne, Mlla 0,39 0.13 0,09 0,49 —_ —_—
70 70 7,0 7,0
I1arndaowtit MomenT, KkH- — — — — 25,3 —
Hanpsaxenne, Mlla — — — | _ 15 —
OTHOCHTC.IbHOE CMEWEHNUC, MM: 210
B 0.10Ke YNTOTHEHIIH — —_ — — 0.25 —
| 0,80
B Ja0HPHHTOBOM YILIOTHCHIH — — — - — 0,3
0,4

* B 3namclatede NPHBCACHNLI A0NYyCRACMBLIC 3HAYCHUA NAPaMCTPOB.

2.7. Kax BuaHo u3 TabdJa. 4, Bce pacyetHble napaMerpbl BoieMHoM yactH 'LIH npu ouenke ceiicmocTtoii-
KOCTH ee 3JEMEHTOB He NPeBbIMIAIT AONYCTHMbIX 3HA yeHHl. CeHACMOCTOMKOCTL 3/IEMEHTOB BBbIEMHONR 4acCTH
['LIH ob6ecneunBaercs.

3. PACYHET TPYBONPOBOJA NUTATEJIbLHOHK BOAbI

3.1. B HacTosweM noapasie’e paccMarpHBaeTCss NOPSJOK BBLINMOJHEHHMS PacueTOB HA CeiiCMOCTOIKOCTb
TpyOONpPOBOAHON CIICTEMbI IO TPeM MeTolaM: JHHelHO-cnekTpaabHoMy (JICM), 1HHaMMueCcKOro aHaJsH3a
(MIA) B cTaTHyecKoMy.

PacuetHas moaeab Tpybonposona Iy 250

28400

Yepr. 4

3.2. Lleanlo 1aHHBIX pacyeToB SIBJSETCA COMOCTABHTEAbHBLIA aHAJH3 pe3yJabTaTOB, IOJAYYaeMBIX € IO-
MOLLbIO TPeX pa3JHYHbIX METOJ0B, a TaKXKe pacyeTHOe 060OCHOBAHHE KOHCTPYKTHBHBLIX MEPONPHSATHH, Hanpas-
JeHHbIX Ha obecneyeHHe CEHCMOCTONKOCTH TpyObonpoBoaa.

3.3. PaccvmaTtpuBaercd yyacTtoK Tpy6onpoBona nurtateavHon Boabl [y 250, padMellleHHbIA Mexay napo-
reHepaTopoM H NPOXOAKOH B CTE€He PeaKTOPHOro orjJeJIeHH.

Pacyernas Moaeab rtpybonposoja, npeiactaBasoulas coboi NPOCTPAHCTBEHHYIO CTEPXKHEBYIO HHHAMH-
YEeCKYI0 CHCTeMy, nokKa3aHa Ha uepr. 4. Macca TpybonpoBoa cocpeloTOuYEHA B Y3JOBBLIX TOYKAX CTepiKHe-
BoH cucreMbl. [Ipu HasHayeHun o6GoOlIeHHLIX KOOPAMHAT MCNO/b30BAaJICS AONOJHHTENbHbIA aHAJH3 CHCTEMBI
I/ OrpaHHYEHHA YPOBHS BHEIIHHMX yacToOT. YHCA0 cTe nmeHeft cBOGOAL NPHHATO PABHLIM 42,
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3.4. CedicMHuecKoe BO3JeHCTBHE HA TpybonpoBod npu pacuyere no JICM 3anaHo cnexTpaMy oTBeTa AAS
TpeX B3aHMHO NEPNeHAHKYJAAPHbIX HANpaBJIEHHH MPH 3HAuYeHHH OTHOCHTeaAbHOro peMnduposanusa 0,02, Jau-

Hbie MOITaXKHbie CNEeKTPHI NOJAYueHBI O OTBETHLIM AKcejeporpamMmmam Ha oTmeTke 141 M 3nanns. A3C, xo-
TOpble HCNOJb30BAJHCh B NpHMepe pacyeTra poppasaeda l.

3.5. Pacuer tpybonposoaa Iy 250 na ceficmoctoiikocTb no JICM nposoauacsa no nporpamve CTAOMAC
(HITO LIKTH). B nanxoit nmporpaMMe peasjH30BaH BEKTOPHBIA Cnoco6 onpeneseHdss pe3ydbTHPYIOUIHX
ClIeKTPaJbHBIX YCKOPEHHH.

3.6. Pacyer no MJIA nposoaunacsa no nporpamme CEMCM-282 (HIIO LIKTH) npu Bo3neiicTBuH, 3a-
JaHHOM IMNO3TaXXHbLIMH aKceseporpaMMaMi aJas oTMeTKH 14,1 M. 3HayeHHe OTHOCHTE/JLHOro aeMn@uUpoBaHHs
AN AHHaMHueCcKoH cHcrteMbl Tpyb6onposona [y 250 npuuumanochk paBubiM 0,02.

3.7. Pacuer TpybompoBola no cTaTHYECKOMY MeTOAY NpoBOAHJACA ¢ nomoulbio nporpaMmbel CTAAHMAC
NpH NOCJAeAOBaTEeJIbHOM CTATIIUECKOM 3arpyxeHuu TpyObonpoBoja BecOBOIl HAarpyskoil B Tpex B3aHMHO Iep-
NeHIHKYJAPHBIX MAOCKOCTAX. Pasrpy:xkaiouee AeHCTBHE KOMIEHCAUHOHHBIX NMPYXHHHBLIX NMOJABECOK NPH Ha-
rpyxeHHH TPpyOoupoBoaa B BEPTHKAJAbHOH NJOCKOCTH HE YUYHTHIBAJOCD.

3.8. Pe3y.bTartbel pacuera HanpsaXKeHHOro COCTOSIHHSA TPYyOOMmpoBoaa INPH cCeficCMIYEeCcKOM BO3J1E€HCTBHH

NpUBeAEHL B Ta0j. 5. B ueasx Ayyuiero conocraBIeHHs Pe3yabTaToOB PacyeTOB HaNpsXKEHHUS OT BHYTPEH-
Hero naBJeHHA B TPyOONpoBOJe He YYHUTHIBAJHCh.

Tabauya 5
MakcumanbHbie o0Owive HarnbOHboie HanpsaxeHHsa B TpybonpoBope [y 250, noayueHHbie u3 pacyeToB Ha ceHcMocTofikocTh, MIla

i = L ik . — il

’ Pacuer no MJIA
Cratuyeckuifi Met0l (k5=0,9; k=17, ky=15)

C CefiCMO3aIHTHBIMH
Howvep TCM MIA ycrpoﬁc?’;ammi
CEREIA Harpyaxka Harpyska | Harpyska | ©e3YIbTH: | HIpOaMOpPTH-
to oo ¥ | moocwu | moocuz | Pyouee Rewngeps | 1"AE02 T

! | 197 \ €2 45 l 212 165 230 ' 20 33
2 35 112 18 119 64 | 103 7 | 18
3 23 68 18 | 74 54 62 7 11
4 73 64 11 . 08 92 85 28 31
O 1i1 79 4 136 100 121 24 30
6 09 ol 7 | 78 63 69 i 24
7 Ci ] 72 9 116 36 118 23 37
8 75 | oY 5! 96 8) Q6 1 : 28
9 81 78 A 113 97 109 15 20
10 41 78 7 88 7 73 ; 18 28
11 20 &b 4 88 o7 68 1 18
12 26 &4 o 88 72 9] 15 29
13 18 50 4 o8 48 6l 10 18
14 15 53 3 57 64 £) 1 34
10 ' L3 23 5 27 o4 62 1 32
16 10 10 5 22 49 63 13 38
3 7 13 40 3 46 R 79 17 36
13 2 13 S 82 69 72 1 13
19 33 104 o 1] 72 75 22 441
20 23 72 2 75 51 | 55 17 33
21 10 100 3 105 77 85 27 41
22 | 40 93 10 100 g &5 17 33
23 12 &4 H & 74 03 7/ 27
24 27) b3 D 414! 66 &7 27 13
23 21 37 3 14 46 63 ' 32
26 23 ¥ 3 33 33 41 15 30
27 10 i 0 29 20 23 10 19
28 19 23 3 30 314 \ 34 02 34
23 14 ¥: 5 23 | 21 o7 17 | 23
3 | 19 31 D 37 4 42 26 39
3! 18 33 6 19 ' 44 30 99 | 31
32 17 45 2 19 48 44 16 20
33 | 22 64 15 6 55 58 13 18
34 o4 119 30 130 ' 89 12() 0 22
30 22 110 8 112 64 Q7 10 13
36 | 34 220 28 224 109 102 43 81

B Ta6.a. 6 npHBeleHbl 3HaueHHA HH3WHX CcOOGCTBEHHLIX 4acTOT Tpybonposola (xo 40 ['u), onpexe.en-
HbIX B pacyete no JICM.
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Tabauya 7
MakcumaabHble yenans B ceCMO3aMTHEIX ycTpoHAcTBaX
rpybonposoaa Jly 250

Tabauya 6
3HayeHHA COOCTBEHHBIX HaCTOT
Tpybonposona Iy 230, l'u

qlgs;;i‘:ﬂ 3uauenie ql;lf;:;r; 3uavueitiie

_— _
] I 1.c0 ‘ 13 12,00
2 I ],88 .4 13,20
3 2,47 10 14,40
4 3,09 16 18,77
D 3,38 17 20,00
6 3,98 8 | 23.00
7 3,21 19 24,00
8 5.4 29 26,30
9 6,02 21 28,65
10 8,30 2 31,16
11 9,07 23 | 30,00
12 10,25 42 167,70
(Makc.)

: AOCOII0THad BeIHulHa
Ko.1iecTno veuansa, kH
Howvep vaaa VCTpONCTB B rH1poaMop-
. 5 yae o aeundee | msatope
P (Bapitaut 2)
|
1 | 2 1. 2.35 1. 10,00
2. 2400 2. 10,95
9 ) 1. 2,95 1. 20,20
1 2. 2.00 2. 2250
] 2 1. 275 1. 22.50
2. 245 2. 21,35
1D 3 1. 1.05 1. 25,20
| 2. 6.75 2. 32.05
3. 0,60 3. 0,0
18 | 2 1. 1,40 1. 35,65
2. 15,535 2. 41,45
24 J 1. 3.40 1. 31,40
2. 12,15 2. 32,10
32 % 1. 1,80 1. 25,60
2. 2.C0 2. 27.30

3.9. Pacuertwn, nposeaennble TpeMsi Pas uIYHLIMH MeTOJ1aMIl, 10Ka3a. ¥ Xopollee KO.1HueCTBeHHOoe COBMa-

JeHHe BeJHYHH HanpsiKeHHl B ceyeHHsX TpydonpoBoga. OTaH4HTeIbHoil 0cO6eHHOCTbIO pacyetra no MIA
B 1aHHOM C.1y4ae fiBJIseTcs HCNOo.1b30BaHHEe B KayeCTBE HCXOJIHOrO CEHCMHYETKOro BO31efiCTBHS JABYX O1HHA-
KOBBIX aKce.Jeporpamvy 115 Hanpapb.JeHHI TOPH30HT2 b HBLIX OCeflt X H y. CHudazHocTb ABYX KOMIIOHEHT BO3-
AeiiCTBHSA NpPH pacyeTe NPOCTPAHCTBEHHON cucteMbl 1o MJIIA NpHBOANT K 3aBbILIEHHIO Pe3y.1bTAaTOB B Cpel-
nem na 10%. flostomy pacuer mo MJA B 1anHOM npuMepe 1aeT KOHCepBAaTHBHYIO OLEHKY NPOYHOCTH MO
cpasreHnio ¢ JICM. [Ipu orcytcTBun ycaosuit cHida3 HOCTH KOMIIOHenTt Bo3leilcTBHA pacyeTsl no JICM i
MAA o6bIui0 1ai0T 6IH3KIE Pe3y.IbTaThl.

Pacyer no craTuyeckoMy MeTO1y NPOBOIILICH NPH 3HAuyeHHH Ko3doduunenta k,=1,5, onpeaeneHnoM B
COOTBETCTBIIH C HH31IeH COOCTBEHHOIN yacToToil Tpybonposoaa. Pe3dyabrarnl pacueta no crarHueckoMy Me-
TOAY AIOT KOHCEPBATHBHYIO OLEHKY CEHCMOCTONKOCTH N0 CPABHEHHIO ¢ pe3y.bTaTaMH pacyeTa NO TOYHBLIM
verogaM (JICM i MJIA) u B To ke BpeMs KOHCePBATHBHOCTb CTAaTHYeCKOro MeTOl1a He SIBISAETCH upes-

MEDHO BbICOKOH.

PacueTHble AHArpaMMm UHKJHYECKOrO
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3.10. MaxkcumaabHbll ypoBeHbL H3rHOHBIX Ha-
NpsKeHnil, noayyeHHblit B Tpybonposoie, jaxe 6e3
yuera HanpsizkeHHil, BO3HHKAIOUWIKHX OT BHYTPEHHEro
1aBJeHHd, Bblle nonyctuMoro. Tpybonposoa Ly 250
NPH 3THX YCJAOBHUAX SABJAAETCA HECeiiCMOCTOHKIM.
Huskaa Hecymasa cnocob6Hocth Tpybdonposoaa 1o
OTHOWIEHHIO K BHEIWIHHM Harpy3kam oO0bAcCHAETCH,
r;1aBHbIM 00pa3oM, OTCYTCTBIEM JAOCTATOYHOTO KO-
JHYeCTBa ONOPHLIX c¢BfizeH H ero 6oablwoil ruo-
KOCThIO.

3.11. Onsa obecneyeHHsA CceliCMOCTOHKOCTH TDPVY-
6onpoBoaa [ly 250 tpebyercsi YCTAaHOBHMTbL CEHCMO-
3allHTHBIE YCTpolicTBA: THAPOAMOPTH3ATOPH! JaHOO
AeMI@ephbl BSI3KOro CONPOTHBJCHMS,

PaccMOTpuM npiiMeHeHHe 1BYX YKA3aHHLIX TH-
OB YCTPOHCTB oTaeabHO. CXeMbl YCTAHOBKH TH/PO-
AMOPTH3aTOPOB H JaeMnpepoB NOKa3aHbl Ha yepT.4.
PacyeTHble AnarpaMMbl LHKJAHYECKOrQ HarpyKeHHs
«yCHJle — nepeMellleHHe» AJs FTHAPOaMOpTH3aTOopa
1 JaeMmngepa, a Tak#ie <yCHJlEe— CKOPOCTb» AJA
aeMngepa npuBejgeHbl HA YepT. d.

3.12. PesyabraTl pacyeroB TpyObONpoBoja
1y 250 ¢ ceiicM03alHTHBIMH YCTPOIICTBAMH 10 NPO-

rpamme CENMCM-282 (HIIO LIKTH) npusexens
B Taba. 5 u 7.

Hanbonbmne npuBeieHHble HAaNpsXeHHA B
TpybonpoBoje aJs ABYX BapHaAaHTOB pacCKpenJieHHA
C TNOMOILLIO THAPOaMOPTH3aTOPOB H JAeMIdepoB

MPH yuyeTe HanpsxeHHil, BO3HHKAIOWIX OT BHYTPCHHero naaBjeHHs (48 MIla), cooTBeTCTBEHHO paBHBI
72,8 u 111 MIla. Ilpu aponyckaembix nHanps:meHnsx 200 MIla ceficmocroiikocts TpyGonposoga [y 250
obecneunBaercs a8 o60HX pPACCMOTPEHHBLIX BaplaH TOB pacKpeJieHnus.
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Pacyernl noxasa.n, 4To HauboJblias 3QPeKTHBHOCTb CHHXXEHHS HAaNpPsiKeHHH B TpybGonmpoBoxe HOCTE-
raeTcf 3a CYeT NPHMEHEHHA QneMndepoB BHA3KOro CONPOTHBJAEHHS, NMPH 3TOM MaKCHMAaJbHble YCHJHS, BO3-
HHKaloUHe B jeMndepax, 3HAyHTeJbHO MeHblle YCH.IHMH B riapoaMopTH3aTOpaXx.

4. PACHET HEADPATOPA 11 KOHTYPA A3C

4.1. B nacrosem noipasiene paccMarpHBaeTcd MOPAJOK NpoOBeJeHHS pacyeTa CeHCMHYECKHX Harpy-
30X NO CTaTHYECKOMY MeToly.

B kauecTBe paccuntbiBaemMoro o0beKTa 060pyno BaHUSA B3SIT OAIH I3 BapllaHTOB Jea’partopa.

4.2. lleavio pacuera siBJAsieTCA oOnpejeseHHe cefiCMHUECKHX HArpy3oK Ha JAea’paTop, NPoOBepKa YCJo-
BHI €ro YCTOHYHBOCTH OT ONPOKHABLIBAHHA H NPOYHOCTH ONOPHBIX KOHCTPYKLHIL.

4.3. OCHOBHble HCXOAHDbIE JAaHHBIE AJIA pacyera:

Bec Aeaspartopa Q=1650 kH (B pabGouem cocrosinuy), Qo=418 kH (6e3 Boabi);

OTMeTKa pa3MelleHHs Jeaspatopa B 3aaHuu ADC +24,0 v;

CeNnCMHNYyHOCThL nJjaomaixn AIC 8 6a.1.108 no wKae MSK-64.

Cxema pcasparopa

el N Yl N

6000

[

P J440

[

*Ble
L/

17000

Ueprt. 6

4.4. CxeMa aeaspatopa nokasaHa Ha d4eptT. 6. JleaspaTtop yCTAHOBJEH Ha JABE KATKOBbIE ONOPLI H UMEET
B cepeaHHe (HKCHUPYIOUIYIO ONOpYy, OTHOCHTEJIBHO KOTOPOIN MPOHCXOIHT NPOJ0/JbHOE TEN.I0OBOE paclIlpeHHe
KOHCTPYKUHH. POJHKH KaTKOBBIX ONOP 3aPHKCHPOBAHL! B IONCPEYHOM HAMNDPABJICHHH ¢ NOMOWDbBIO NPOAO.Ib-
HbIX M0/10C, BXOJSIIUIIX B Ma3bl POJIHKOB CO CTOPOHbI BepXHEH H HHXKHEH OMOPHBIX MJoCKoCTeill. Takoii crno-
co6 (PHKCaUHH npenoTBpallaeT nonepeyHoeL CMEUleHHe jJea’jpartcpa OTHOCHTEIbHO KAaTKOBBLIX OINOp, HO He
MPpenATCTBYET €ro ONPOKHILIBAHHIO NMPH JeNCTBHH OOKOBLIX C2HCMHYRCKHX HATPY3OK.

4.5. IlponoabHaa ceficMilyeckass Harpy3ka Ha jeaspartop BOCNPHHUMAaETCA cpeiHed PHKCHPYIOLLSH Ono-
poit. Ha.1Huie 3a30poB B CpelHeli onope NMPHBOIHMT K yJapHbLIM Harpy3kaMm H 3HAa4yHTeNIbHO YyXyJAUIaeT cef-
CMOCTOHKOCTb Jea3patopa. IloaToMy npH npoeKTHpPOBAaHHH CEICMOCTOIKOro Jeasparopa Heo0X0a1IMO 3apa-
Hee YCTPAaHHTL JOGTbl H 3a30pbl B ONOPHBIX 3.1€MeHTaX.

4.6. [lpn Buimo.iHeHHH TpeOoBaHHil n. 4.5 KOHCTPYKUIA Jea3patopa MoxKeT ObITb paccMOTpeHa Kak
JHHENHO-ynpyrasa JlHaMIyeCKas CHCTeMa H paccylTaHa Ha ceilcMOCTOHKOCTbL MO CTatiHyecKkoMy Mmeroay. Pac-
cMaTpuBaeTcsa cJayuail, Koria coOCTBEHHAA 4acTOTa KOHCTPYKUIMM f; Hel3BeCTHA.

4.7. [lonepeynass celicMHyeckafl Harpy3ka Ha Jea’paTop, KOTOPYK J0ONycKaercss paccMaTpHBaTh
NPpH.JIOKEHHONl B lLeHTpe Macc KOHCTPYKUHH (uepT. 7,a), onpeaeasierca no dopvyae QF =QAksRaRy=
=1650-0,5-2,2-2=3630 xH.

4.8. BeptikaabHas ceiflcMilyeckas Harpyska Ha Jeaspatop paBHa QP =QAsksk,=1650-0,5-1,0-1,0=

=825 kH.

4.9. I'lpn onpexeieHHH ropH30HTAJIbHOIl NPOJ0.IbHOI CelicMHUeCKOll HArpy3kH Ha Jeaspartop peKOMeH-
1yeTC yYHTbIBATb Ha.1HYHe B §ake CBOOOIHOII NOBEPXHOCTH XKHIKOCTH (cM. uepT. 7,6). Ecan yacTtoTHbIE
COCTaB.1dI0UlHe CeHCMHYECKOT0 BO3J1€HCTBHS 3HAYyHTE.IbHO BbIle COOCTBEHHLIN YaCTOT MOBEPXHOITHBIX KO-
JeOaHHH XHIKOCTH, HaXQAfALLECcA B COCYJe, TO 4acTh Macchl XHJIKOCTH TNpPH BBIHYXJIEHHBIX KO.J120aHHAX
ocTaeTcs HHePTHOIl (HemoABHMKHOI1) H He C031aeT HHepPUHOHHOI Harpy3Kil Ha CTEHKH cocyla. JTOT 3P@eKT
MpH pacyeTe celiCMHYECKHX HArpy3oK MO CTaTHYECKOMY MeTO1y pPeKOMEeHIYeTCH YNpPOUleHHO YYHTLIBATh C BBeC-
JeHHeM JONO.IHHTeJIbHOro Ko3ddguulieHTa, 3HaueHHe KOTOPOro onpeleasiercs cooTHoweHnem hfl, rae [—

4 3aka3 202
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padMep cocyla B HanpaB.1€HHIl CeliCMHYeCKOro BO31eii2TBHUA; A — r.aybHHa 3ano’JHEeHHE cocyla XKH1KOCTbIO

(npu h/I>0,8 3¢pPexT cBOOOIHON NOBEPNXHOCTH lie yunTbibaercs). Beanunna npolo.1bHoil ceficMHYECKON Ha-
FPV3KIl Ha J1ea3paTop onpeaeasierca no @gopiy.ie

QW = [(Q— QN | + Q.| kyk b, = [(1650 — 418) 0,18 + 418[0,5-2,2.2 = 1407.5 kH.

+.10. Ilposepka yc1oBnfl onpoxknibiBaliig leaspaTopa OCYUIECTBISETCH NyTeM COLROCTAB.JIEHHA MOMeH-
TOB, CO3JaBaeMbLIX nonepedHoll CeNnCMHYECKON Harpy3koil Me 11 BecoBoil HArpy3koil My OTHOCHTCILHO .11
HItH, NpoXoIsulel Yyepe3 KPOMKH PO.IIIKOB KATKOBBIX OLOP,

M= Qh , =3630-2,23 =8094,9 xH-;
M, =(Q—Q" b, = (1630 —825)0,94 =775,50 kH ..

[Ipn M¢>M;, Bo3aMoxkHO OnpoKILILIBaliHe 1ea3dpaTtopa.

PacueTHbie MoaeH aeasparopa

Ypobens bodsr
(@-4p)h/L

2230

2% 0 Qe

\)/

(@-Qo)(1-h/L)

a — nonepecyvas; 6 — YpoJO.JILIAR

Yepr. 7

4.11. TTonyuenHpie ceiCMiiyecKiHe Harpy3kH MOryT ObITb HCMOIb30BaHbLI NPH MPOSKTHPOBAHHI OMOPHLIX
3JIEMEHTOB H pa3paboTK2 KOHCTPYKTHBHBIX MEPONpHATHI no obecneyexilo YCTOHYHBOCTH OT ONPOKHAbIBA-
HIIE ¥ NPOYKOCTH Aeaspartopa. Claelyer OTMeTHTb, YTO CTATHYeCKHil MeTOJ JaeT KOHCRPBATHBHYIO OLEHKY
celicmMocTolikocTH. CTenenb KOHCEepBAaTHBHOCTH 3HAYHTEJIbHO BO3pacTaer, eCjJH HH3WHE COOCTBEHHble ya-
CTOTBbl KOHCTPYKUHH npeBbillator ypoBenp [0—I15 I'm. B 3TtoM ciayuae npi HeBbpimoOJHeHNH yCJOBHI ceiicMo-
CTOIKOCTH M HEeBO3MOXKHOCTH obecneyeHuss 3THX YCJOBHH C NMOMOLIBIO MNPOCTBIX H 3KOHOMHYHBIX pelIeHHI
caenyer OUEeHKY CeificMOCTONKOCTH KOHCTPYKUNH NPOH3BOIHTbL € HCMOJb30BaHHEM HH3LIEd YacTOThl f; HAH MO
JPHEeIHO-CNeKTpaJbHOMY METO1y ¢ NCNOJb30OBaHHEM CIEKTPOB OTBeETA.

4.12. Oas obecneyeHUA NPOYHOCTH ONOp Jdeaspatopa Haubo.1ee legecoofpa3HO YBeIHYHTb CeyeHHUA H
pa3Mepbl HECYLIHX 3.J1EMEHTOB, 4TO HE NPHBEJIET K UPEe3MePDHOMY YBEJIHUEHHIO MeTaJJIOEMKOCTH BCeHl KOHCT-
PYKUHH.

Has obecnedenns yCTOMYHBOCTH Aea’paToOpa OT ONPOKHALIBAHHA TpeOyeTcs nNpeaycMOTpeTb B KOHCT-
PYKLUHH ONoOp crneuHa.bHbIe 3JIeMEHTBhl (6aliMakH, aHKepHble O60JTHI, TAMH, XOMYTHl H T. 11.).

5. PACYET TPAHCNOPTHOR NJAAT$OPMbLI OJId NEPEBO3KHW TONJHUBA A3Y

5.1. B nannom noapasjese pacCMarpHBAETC NOPSAAOK BLHINOJHEHHS pacyeTa Ha CeiiCMOCTONKOCTb
CJOXKHDLIX HEeJIHHEHHbLIX YNPYrorpaBUTAUHOHHBIX JIHHAMHYECKHX CHCTeM, K KOTOPBLIM MOXKeT OblTb OTHEeCEeHO
TPAHCIOPTHOE M NeperpysoyHoe oGopynoBaHHe A3JY.

5.2. TpancnopTuas naatdopMma, npeiHaszHayedyas AJg BHYTPHCTaHUHOHHONR nepeBO3KH uexJyioB co cbop-
KaMH 0TpaboTaBLIero TONJIHBA MM NEHAJO0B repMeTHUHBIX 178 CBEXero TONJHBA, OTHOCHTCH X 0BOpynoBa-
HHIO | KaTeropnH CeficMOCTORKOCTH.

YeaoBHua ceficMOCTONKOCTH NJIaTHOPMH 3aK/IOYAIOTCH B NPEIOTBPALCHHN YTEYKU PATHOAKTHBHOCITH M3
NepeBo3liMbiX KOHTE{HepoB, T. €. B COXpPaHeHHU HX MNPOYHOCTH H TepMETHUHOCTH NDH CEMCMHYECKOM BO3-
JEHCTBHHN.

HMcxons 113 3Toro, npH 3eMJeTpsACeHHH CYHTAeTCA ONacHOii J106as H3 CAeqyOUNX CHTYAUHH:

ONPOKHAbIBAHHE HJH CXOJ1 C peibCcoB NAaTdopMbl MPH COXPaHEHHH JHOO nNpH HapyWEHHH NPOYHOCTH
AKeJNe3HOJ0POXKHOI0 NyTH;

coyaapeHiie NnepeBO3NMOro KOHTEIiHepa C pesabCaMH HJIH TPYHTOM;
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HapyIUeHHE NMPOYHOCTH OCHOBHBIX HeCYLHX 3J]E¢MEHTOB TPAHCMNOPTHOH NJaT(OPMBIl, KOTOpOE MOXKET Io-
BJeuyb 3a c0o00f nmajeHHe 'KOHTeRHepa ¢ IJIaTHOPMBI;

HapyluleHHe MPOYHOCTH KeJIe3HOJOPOKHOTo NYyTH.

CelicMOCTORKOCTL NatdopMbl MOXHO cyHTaTh obecneyeyHoOH, €CJAH NpH 3aJaHHOM CEHCMHYECKOM BO3-
NefiCTBHH He BO3HHKAaeT HH OJHA M3 NepeyHCJAEHHLIX Bblllle CHTYAIHH.

5.3. O6wnit BUA naardopMbl NOKaszaH Ha uepT. 8.

[TnatdopMa COCTOHT H3 ABYX TeJexeK H ONHPAalOLleNCs Ha HHX paMbl CO CKBO3HBIM NpOeMOM B cepe-
AHHe npoJeTa. B npoeme pa3smeuiaercs CbeMHbIt KOpoO .18 YCTaHOBKH KOHTefiHepoB. Harpyska, nepena-
BaeMas Ha KaXXAYI0O TeJexKy yepe3 MATHHK, BOCNIPHHHMAeTCs HajpecCopHOW 6alKoM H QRajee 4epe3 JBa
6/10Ka BHHTOBBIX MPYXXHH nepefxaercsd Ha NpPoJoJbHble OaJKH, y3.bl NOAUHNHHKOB Ka4€HHs, KOJCCHDIE IMaDHI
H PeJbChI.

AHanu3 B3aHUMOJENCTBHS 3JeMEeHTOB MJaaTdopMbl NMPH KOoAeOaHHAX BbISIBHJ 3HA4YHTeJNbHYIO POJb pas-
THYHBIX HeJHHEHHbIX 3(¢eKToB (MPocKaab3blBaAHMIL, COYAapeHnuii), KOTOpble B KOHEYHOM HTOre OYAYT Onpe-
1eNATh KHEPUHOHHBIE HATPY3KH H NMepeMellleHH B NAHHON KOHCTPYKIHH. BBy 3TOoro pacuer MOXeT ObITb
BuINoNIHeH ToabkKo no MJIA.

5.4. PacyeTHas Mojeab naatdopMbl NpeacTaBjeHa B BHIe MJOCKOH MHOroMaccosoil He/lHHEHHOH yNpy-
ro-rpaBHTAILHOHHON AHHAMHYECKOH cHcteMbl ¢ 15 cTenexssiMu cpofoanl (uepT. 9). BepThxkanpHoe H nonepey-
HOe TOPH3O0HTAJbHOE BO31€lCTBHA NPHAOKEHb OJHOBPEMEHHO I 3aJaHbl MOAOOHLIMH akKcejieporpaMMaMu

NaatdhopMa pas BHYTPHCTAHUMOHHOM nepeso3kH Tonansa A3JC
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(B 3amac pacueta) ¢ OTHOLUeHHWeM 3HaueHH{t yckopeHuil 2/3. [paBHTAUHOHHBIC BOCCTAHABANBAIOUINE CHINI,
BO3HHKAIOLIHe B HAaHHOH Ko.1efaTedbHOH CHCTeMe NPH ONPOKHIIbIBAHHH OTHOCHTE/JbHO CHMMETDHUHO pacno-
JTOXEHHBIX OGOKOBBLIX BEPTHKAJBHBIX CBf3eil (YNpPyrHx ynopoB ¢ 33a30paMH), HMHTHPYIOTCA peaKUHAMI (HK-
THBHEIX YNPYIHX CBSI3€fl MeXJ1y MaccaMip clicTeMbl H (HKTHBHOIT MacCOH € KOOPAHHATOI 19.

5.5. B KauecTBe HCXOMHOFO CelCMHYECKOro BO3NE€HCTBHS B JaHHOM IpHMepe HCNO.1b30Ba.1aCh CHHTE3HPO-
BaHHas akcedeporpamva CA-482, npunsTtas B KauecCTBe XapakTtepucTtuki MP3 uutencusnocteio 8 06a.l-
JoB no wkKaae MSK-64.

IS OLEHKH CcelcMOCTONKOCTH HeJaHHellHbIX CHCTeM, Kakoll fAB.JIdeTCs B JauHOM c.ayyae M1atgpopma,
KAK NpaBH.10<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>