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BBeaeHue

Hacroawwii mexxayHapoaHbiin cTaHaapT npeacTaeBnsieT coboi obulyo OCHOBY Ana onpeaeneHus npa-
BWUI NPOEKTUPOBAHMUSA, OTHOCALLMXCA K CTPOUTENBLCTBY M dKCnnyaTaumum 60MNbLUMHCTBA 30aHUI U UHKEHEPHbIX
COOPY)XEHUIA LIMPOKOTO HA3HA4YEHUS, HE3aBUCMMO OT MPUMEHAEMbIX MaTepuanoB Unu nx codetaHuini. OgHako
UX NMPUMEHEHUE NPU PA3NUYHBIX TUMAX CTPOUTEMbHBIX Marepuanos (6ETOH, cTanb, APEeBECUHA, KAMEHHas
Knagka u T. a.) Tpebyet cneumancHon agantauum ana o6ecnevyeHns ypoBHSA HAAEXKHOCTU, KOTOPbIN Obin Obl
Haubonee cornacoBaHHbIM C TPEGOBAHMSIMU HOPMATUBHLIX OKYMEHTOB Ha KaXAbl TUN CTPOUTENLHOTO Ma-
Tepuana.

Hacroawmin mexxayHapoaHbIi cTaHaapT npefHasHayeH B kadectBe 06asoBOro Ans KOMWTETOB, OTBET-
CTBEHHbIX 3a MOArOTOBKY B COOTBETCTBUM C TEXHUHECKUMMN U IKOHOMUYECKUMMU YCITOBUAMU KOHKPETHON CTpa-
Hbl HALMOHAmbHbLIX CTAHAAPTOB U CBOAOB MPAaBUI, YYUTLIBAIOLLUX XapaKTep, TUM U YCIOBUSA UCMONb30BaHUSA
COOPY>XEHUS1 U CBOWCTBA MaTepuasnoB B TEYEHUE €r0 pacveTHOro cpoka cnyxobl. Hactoawwmii craHaapT siB-
nseTcs TaKke obLei 0OCHOBON AnA pa3paboTku MEXAYHAPOAHbIX U PErMOHANbHBIX CTAHAAPTOB (Hanpumep,
ENV 1991-1 Eurocode 1), pernaMeHTUPYOLLMX Harpy3kn Ha COOPYXeHUs. B CBA3M C 9TUM OH HOCUT KOHLen-
TyanbHbIi U 0600LLEHHBIN XapakTep.

HeobxoanMO OTMETUTb, UTO HAJEXHOCTb COOPYXKEHUIA pacCMaTpUBaETCs Kak BCEOOBbEMIIOLLEE NOHS-
Tue, BKIoYalolee B cebs B3aUMHO 3aBUCUMbIE MOAENU ANS ONUCAHUA BO3AENCTBUI, NpaBuna npoekTupo-
BaHUS, ANEeMEHTbI HAAEXHOCTU, PEAKLUN 1 COMPOTUBIEHNE KOHCTPYKTUBHBIX 9NIEMEHTOB, KBanuukauuo nc-
nonHWTENEen, nNpoueaypbl KOHTPONS Ka4eCcTBa U HaUMOHAambHble TpeboBaHus. 3amMeHeHne 0gHOro OTAensLHO
B3ATOr0 KO3PMPULIMEHTA MOXKET HAPYLLUMTb OOLLMI YPOBEHb HAZEXHOCTU COOPYXKEHUS. B CBS3M C 3TUM u3Me-
HEeHue OHOTo U3 hakTOPOB CreayeT CONpoBOXAATb U3YYEHUEM BMUSHUSA AAHHOTO hakTopa Ha KOHLEMLUMIO
HaAEeXHOCTU B LIENOM.
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HALUWOHANBHBIAL CTAHAQOAPT POCCUNCKON OEQREPALMUMU

KOHCTPYKUWUU CTPOUTENBHDLIE
OCHOBHbIE NPUHUMNBI HAEXHOCTHN

Building constructions. General principles on reliability

Dara BBepenua — 2017—05—01

1 ObnacTb NpUMeHeHun

Hacroswmii ctangapt ycraHaenuBaeT obwme npuHUunbl o6ecneveHns HaaeXHOCTU COOPYXKEHWUI Ans
M3BECTHbIX UMK NpeanonaraeMbiX BUAOB BO3AEWCTBMIA. HaaeXXHOCTL paccMaTpUBaETCS ANSA COOPYXEHUSI B
TeYyeHue BCero NPOEKTHOro cpoka Crny>obl.

OOLme NpUHUMNbI Cneayet NPUMEHSITb NPU NPOEKTUPOBAHUU COOPYXXEHUM B LUENOM (34aHWI, MOCTOB,
MPOMBILLIIEHHbIX COOPYXEHMUIi U T.41.), ANEMEHTOB KOHCTPYKLIMIA U oCHoBaHwin1).

Hacrosimii crangapt Takke cnegyetr NPUMEHSITb K MOCNEefoBaTernbHbIM 3TanaM CTPOUTENbLCTBA, a
UMEHHO — K NMPOU3BOACTBY NEMEHTOB KOHCTPYKLUUIA, X TPAHCMIOPTUPOBAHUIO, NOTPy3Ke/pasrpy3ke, MOHTaXY
U KO BCeM paboTamM Ha CTPOMTENbLHON NAOLWAAKE, a TAKKe K 3KCMyaTauuu COOPY)XEHUSA B TEHEHUE ero npo-
EKTHOro cpoka cnyx0bl, BKNOYas NpoBeAeHNe TEXHUHECKOro 0BCNY>XMBAHUA U PEMOHTA.

B obLiem crnyyae npuHUMNBl NPMMEHUMBI TAKXKe NPU 9KCNepTU3e CyLLECTBYIOLLIMX KOHCTPYKLMIA U5 Npu
OLIeHKE 3MEHEeHUA UX HazHayeHus. OAHaKO B HEKOTOPLIX CRy4YasX 3TO MOXET ObITb CBA3AHO CO CneumarnbHbl-
MU BOMpOCaMM, Kacalowmmucs 6a30BbIX NEPEMEHHBIX U PaCcYETHLIX Moaenen. [laHHbie BONPOCkl paccMmoTpe-
Hbl B pasgene 10.

2 HopmaTuUBHbIE CCbITKK

B HacTosiLem cTaHaapTe UCNOoMb30BaHbl HOPMATUBHBLIE CCbIMTKU HA Cneaylowmne CTaHaapThl:

ISO 9000:2005, Quality Management systems — Fundamentals and Vocabulary (Cuctembl meHea-
XXMeHTa KkayectBa. OCHOBHbIE NOSIOXEHUA U CNOBApPb)

ISO 9001:2008, Quality Management systems — Requirements (Cuctembl MeHeaKMEHTa KavyecTBea.
TpeboBaHus)

ISO 9002:1994, Quality systems. Model quality assurance in production, installation and servicing (Mo-
Aenb obecnevyeHuns kayecTsa npu NPOM3BOACTBE, MOHTaXe M 00CNY>KNBaHUW)

ISO 9003:1996, Quality system — Model for quality assurance in final inspection and test (Cucrema
kavectea. Mogenb o6ecneyeHuns ka4ecTBa Npu OKOHYaTENLHOM KOHTPOSE M UCNBITAHUSAX)

1SO 9004:2009, Managing for the sustained success of an organization — A quality management approach
(MeHeoXMeHT AN 4OCTWXKEHUS YCTOMYUBOIO ycnexa opraHusaumu. [1oagxoa Ha OCHOBE MEHEIXKMEHTA KavyecTsa)

1ISO 12491:1997, Statistical methods for quality control of building materials and components (Marepu-
ansl U u3genus ctpouTenbHble. CTaTUCTUYECKUE METOAbI KOHTPONS KAaYEeCTBA)

EN 1990:2002 Eurocode 0: Basis of structural design (Eepokoa 0, OCHOBbI NPOEKTUPOBAHUA COOPYKEHUI)

1) Hactoswumit cTaHgapT cneflyeT NpUMEHATL B YacTy, He MpoTUBOpeYaLyeil ApyrMM HOPMAaTMBHLIM JOKyMeHTaM
Poccuiickoii degepauun.

N3paHue ocpuumnanbHoe
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3 TepMUHbI 1 onpeneneHus

B HacTosiLIEM CTaHAapTe NPUMEHEHbI CrieayIoLMe TEPMUHBI C COOTBETCTBYIOLLIMMM OnpeaeneHUsaAMU;

MpunMedyaHune—AndaBuTHbIA yKasaTenb TEpPMUHOB NpUBESEH B NpunoxeHun H.

3.1 OCHOBHbIE TEPMUHbI

3.1.1 coopyxeHue (structure): YnopsgouyeHHasa CMCTEMa B3aUMOCBSI3AHHbLIX NIEMEHTOB KOHCTPYKLMIA,
3anpoeKTUPOBAHHASA C LIEMNblo 06ecneunTb onpeaeneHHbI YpOBEHb MPOYHOCTHU.
3.1.2 aneMeHT KOHCTPYKUuMm (structural element): ®u3nyeckn pasnuuumas 4actb COOPY>XEHUA.

lMpumepb! — KomnoHHa, 6anka, nnuma.

3.1.3 koHcTpyKTUBHaA cuctema (structural system): Hecywme anemeHTbl KOHCTPYKUMU 3A4AaHUA UK
UHXXEHEPHOTO COOPYXKEHUS, a TaKKe Cnocod nx (hyHKLIMOHANBLHOIO B3aUMOAENCTBUS.

3.1.4 coorBeTcTBUME (Compliance): BbinonHeHne yCTaHOBNEHHbIX TpeOOBaHMIA.

3.1.5 cpok cnyx6bl (life cycle): MNepuoa, B TeueHne KOTOPOro NPOBOASTCA NPOEKTUPOBAHUE, BO3BEAE-
HUe K aKcnnyaraymsa coopy>xeHui. Cpok cnyObl HAYMHAETCA C ONpeaeneHns Lenen CTpoMTENLCTBA U OKaH-
YMBAETCH AEMOHTAXOM.

3.2 TepMUHbI, OTHOCALLMECA K MPOEKTUPOBAHUIO B LIESIOM

3.2.1 pacyetHasa cutyaums (design situation): CoBOKYNHOCTb (hU3MYECKUX YCNOBUM, NPEACTaBAIOLWLMNX
nepuoa BpeMeHW, B TEYEHUE KOTOPOr0 NMPOEKTOM MPEeAyCMOTPEHO HEMNpeBbILUEHUE COOTBETCTBYIOLLMX npe-
AenbHbIX COCTOSAHUN.

3.2.2 yctaHoBuBwancsa curyauua (persistent situation): HopmanbHble ycnosus akcnnyarauum coopy-
XEHUS, 0ObIYHO CBSA3aHHbIE C PACYETHBLIM CPOKOM CIyXObl.

n pmMedHaHne — Hopmaanaﬂ aKcnnyarayua BKIoYaeT B cebs1 BO3MOXHbIe SKCTpeMaribHble BO3JEUCTBUS,
Bbl3BaHHbI€ BETPOM, CHEIoM, NPUIOXEHHbIMU Harpy3kamu, 3eMneTpAaceHnaAMu B obracTx BbICOKO CECMUYHOCTU U T. 4.

3.2.3 nepexoaHas cutyaums (transient situation): NporHo3upyemblie ycnoBusi akcnnyarayum unu Bos-
OENCTBUA COOPYXKEHUSA.

TMpumep — Mepuod cmpoumenbcmea UnU PEKOHCMPYKUUU COOPYXeHUs, komopbili sensemcs 6osee Ko-
POMKUM 110 CPaBHEHUIO C PacYemMHbLIM CPOKOM CIIYXObl.

3.2.4 aBapuinHasa cutyaumsa (accidental situation): OcoGble ycnosua akcnnyatauum unu Bo3aencTBus
COOPYXEHUS.

Tpumepsi — HasodHeHuUe, OMon3eHb, NoXap, e3pble, ydap unu JIoKabHoe paspyuieHue, Komopbie e 60/1b-
wuHcmee ciyvaee delicmeyiom e meyeHue o4eHb KOPOMmMKo20 nepuoda epemeHu (kpome cumyayull, koeda so-
KaJlbHoe paspyuieHue He ydaemcsi o6Hapyxumb e meyeHue 6onee OnumesnibHoO20 Nepuoda).

3.2.5 akcnnyatauMoHHas NpPUrogHocTb (serviceability): CnocoGHOCTL COOPYXEHUA UNKU dNeMeHTa
KOHCTPYKLMU HaZnexalumm obpasom BbINONHATL TpeGoBaHMA HOPManbHOIM SKCnnyaTauuu Npu AeCTBUKN BCEX
0XXMAAaeMbIX Harpy3oK u BO34eNCTBUMN.

3.2.6 orkas (failure): HegocrarouHas HecyLas cCnoCOGHOCTL UMM HENOMHAs dKCNyaTauuoHHaA NpUroa-
HOCTb COOPY>XEHUSA UINU KOHCTPYKLIUWN.

3.2.7 HagexHocTb (reliability): CnOCOGHOCTL COOpPYXXEHUA UNKN 3NEMEHTA KOHCTPYKLMM COOTBETCTBO-
BaTb YCTAHOBNEHHbIM TPe6OBAHMSIM B TEYEHME NPOEKTHOIO CPOKa CyXObl.

3.2.8 6a3oBbiii nepuog (reference period): BoiGpaHHbIl Nnepuog BpeMEHU, KOTOPbIN ABMSETCA OCHOB-
HbIM 151 OLIEHKW 3HAYeHUi BPEMEHHEIX BO3AENCTBUI, 3aBUCALLUX OT BPEMEHWU CBOWCTB MaTepuanos U T. 4.

3.2.9 npegenbHoe coctosiHue (limit state): CocroaHue, npu NPeBbILLEHUN KOTOPOTO COOPYXKEHNE Nepe-
CTaeT yAOBMNEeTBOPATbL TPeOOBaHUAM, YCTAHOBMEHHLIM B NPOEKTE.

MpumedyaHune—NpeaenbHble COCTOAHNA pa3rpaHNUMUBAlOT NPEAYCMOTPEHHBIE COCTOAHNA (HET OTKa30B) U
HenpeaycMoTpeHHble (ecTb oTKa3).

3.2.10 npegenbHoe COCTOSIHME NEPBON rpynnbl (MO Hecywen cnocobHocTu) (ultimate limit state):
CocTtosiHue, CBA3aHHOE C 06pyLIeHUeM unu ¢ aApyrumu nogobHbIMK hopmamMmu 0Tka3a ANEeMEHTOB CTPOUTENb-
HbIX KOHCTPYKLWIA.

MpuMeyaHmne— OBLIMHO COOTBETCTBYET MAKCUMANBHOIM HecylLiell CNTOCOBHOCTU COOPYXEHNA WK 3NeMeHTa
KOHCTPYKLMIA, B HEKOTOPBIX CITy4asix — MaKCMMarnbHbIM 40NycKaeMbiM HanpsKeHUAM Unu aecopMaLnam.
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3.2.11 npegenbHOe COCTOSIHME BTOPOI rPynnbi (MO 3KCNslyaTaLMOHHOW NPUroaHocTy) (serviceability
limit state): CoctosiHue, npu NpeBbILLEHMU KOTOPOrO HE BLIMOMHSAIOTCS YCTAHOBMIEHHbIE TPEGOBaHUA NO JKC-
nnyarauuu KOHCTPYKLMK.

3.2.12 HeoGpaTuMoOe npegenbHoe coctoaHume (ireversible limit state): MpeaensHoe cocrosiHue, npe-
BbILLEHNE KOTOPOrO COXPaHSIETCA Nocne yaaneHusl BbI3BaBLLErO €ro BO3AENCTBUA.

3.2.13 o6paTumoe npenenbHoe coctosiHue (reversible limit state): NpeaenbHoe cocTosHUE, NPEBbLI-
LLEHME KOTOPOTrO NPEeKpaLLaeTcs Nocne yaaneHus BbiI3BaBLUETO €ro BO3AEHCTBUSA.

3.2.14 KOHCTPYKTMBHAsA LENOCTHOCTb (kuBy4YecTb) coopyxeHus (structural integrity (structural
robustness)): CnocoGHOCTL COOPY>KEHUA MPKU TakUX COOLITUAX, KAK MOXap, B3PbIBbl, YAap Unn BCNEACTBUE
4yenoee4veckmx owmnbok, nsbexars NOBPEXAEHUIA, HE MPONOPLMUOHANbLHBLIX NEPBOHAYaNbHON NPUYNHE.

3.2.15 pacueTHbIN cpok cnyx6bl (design working life): NMpeanonaraembin nepuoa, B TE4EHNE KOTOPOro
COOPY>XEHUE UMK SNIEMEHT KOHCTPYKLIMKM MOTYT CNY>XUTb MO Ha3Ha4YeHUto 6e3 HeoBXOAUMOCTN KanuTasnbHOrO
peMOHTA.

3.2.16 TexHnuyeckoe o6cnyxuBaHue (maintenance): Komnnekc paboT, BLINOMHAEMbIX B T€4EHNE pac-
YETHOro cpoka cny0bl COOPY>KEHMSA ANs NONHOro o6ecneyeHns TpeboBaHUN HAAEXKHOCTH.

3.2.17 knacc HageXHoCcTHU coopyxeHun (reliability class of structures): Knacc coopyxenui unu ane-
MEHTOB KOHCTPYKLUM, ANA KOTOPbIX TpebyeTca Ha3HaYeHne cneuuansHOro YPoBHA HaAeXHOCTH.

3.2.18 6a3oBana nepemeHHas (basic variable): ®usnuyeckue BenUUMHLI, XapakTepusylowme Bo3gen-
CTBUSI, BNUSIHWA OKPYXKAIOLLEN Cpebl, CBOINCTBA Marepnaros, IPYHTOB U FEOMETPUYECKNE BENUYNHDI.

3.2.19 Beaywan 6asoBasa nepemMeHHas (primary basic variable): MNepeMeHHas, koTopasa okasbiBaeT
HanbonbLuee BNUAHME Ha PE3ynbTaThl pacyeTa.

3.2.20 ycnosue (hyHkumus) npegenbHoro coctoadus (limit state function): ®yHkUnsa g OCHOBHBIX ne-
PEMEHHbIX, XapaKTepusyoLas npeaensHoe coctosHue npu gexy, Xs, ..., X)) = 0. Mpu g > 0 peanusytorca
NPeayCMOTPEHHbIE COCTOSIHUSA, a Npu g < 0 — HENpPeAyCMOTPEHHbIE.

3.2.21 uHgekc HagexxHocTm B (reliability index, B): Mokasarent BEPOATHOCTHM OTKa3a Py, ONpPeaensiemMbli
kak p = —&~1 0y, rae &~ — UHBEPCMSA CTAHAAPTHOTO HOPMANLHOTO pacnpeaeneHus.

3.2.22 MeToa vacTHbIx koadduuuentoB (partial factors format): Meroa pacdyeTa, npu KOTOPOM Npu-
HUMaeTCs gonyLeHne 06 yuete HeonpeaeneHHOCTU U Bapuauun 6a30BbIX NEPEMEHHbIX 3a CHET BBEAEHMUSA pe-
NPe3eHTaTUBHbIX 3HAYEHUIA, YACTHbIX KOAPPULMEHTOB U, NPU HEOBXOAMMOCTH, AONONHUTENBHbLIX NAPaMETPOB.

3.2.23 koadhduumenT HagexHocTu (reliability element): YucneHHoe sHayeHue koadpdmuueHTa, uc-
Nonb3yemMoe B METOAe YacCTHbIX KO3(PULUMEHTOB, C NOMOLLBIO KOTOPOro AOCTUraeTcsl Tpebyemblil YPOBEHb
HaAEXHOCTH.

3.2.24 napexHocTb anemMeHTa (element reliability): HaaexHocTb OTAENBLHOIO 3neMeHTa KOHCTPYKLUMK,
Xapakrepu3yemoro O{HUM IOMUHUPYIOLLUM COCTOSAHUEM OTKasa.

3.2.25 HapexHOCTb cucteMbl (System reliability): HagexHoCTb aneMeHTa KOHCTPYKUMU, Xapakrepu-
3yemoro 6onee YeM OHUM JOMUHUPYIOLMM COCTOSIHUEM OTKa3a, UMM HAAEXHOCTb CUCTEMbI, COCTOSALLEN U3
6Gonee Yem OAHOTO KIIOYEBOrO KOHCTPYKTUBHOTO 3f1IeMEHTA.

3.2.26 mogenb (model): YnpoLeHHOe MmaTeMaTu4ecKkoe OnMcaHue unmu aKkCnepuMeHTansHas ycraHoBska
ANa umutauumn Bo3gencTBMK, CBOMCTB MaTepnanos, NOBEAEHUA KOHCTPYKLUUA U T. M.

MpuMedyaHue— Kak npaBuno, Mogenu AoMxHbl yUNTLIBaTL peluatolue ¢aktopbl U He yYuTbIBaTL MEHee
3Ha4YUMblE PaKTOPHI.

3.2.27 HeonpegeneHHocTb Mogenu (model uncertainty): TouHoCTb MOAENen, duanyeckan unu cratu-
cTuyeckas.

MpuMeyaHue— Bonee nogpobHas UHcopmaLusa npuseaeHa B npunoxenusax D u E.

3.2.28 ctatucTnyeckas HeonpeneneHHocTb (Statistical uncertainty): HeonpegeneHHoCTb, cBs3aHHas
C NOrpPeLUHOCTbIO pacnpeaeneHust U OLIEHKU NapameTpoB.

3.2.29 oueHka (assessment): KoMnnekc meponpuATUI, BbINOSHAEMbIX ASS OLIEHKU HAAEXHOCTU CO-
OPY>KEHUSL.

3.3 TepMMHbI, Kacalowmecs Bo3aencTBu, 3pdeKToB BO3AEUCTBUIA U BIIUSHUA OKPYXKaIOLEn
cpeabl

3.3.1 Bo3gencTBue (action):
1) COBOKYNHOCTb COCPEOTOYEHHBLIX UNKU pacnpefeneHHbIX MeXaHU4eCKUX CuM, AenCTBYIOWMX Ha Co-
opyxeHue (NpsiMble BO34eNCTBUS);
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2) BHewHue aedopMaLmm, HanaraeMmble Ha KOHCTPYKUMU (KOCBEHHbIE BO3AEUCTBUS).

3.3.2 nocToaHHOE BO3aencTBMe (permanent action):

1) BO3aeliCTBUE, KOTOPOE OXKUAAETCA AEWUCTBYIOLLIMM HENPEPLIBHO HA NPOTSPKEHUM 3a4aHHOr0 6a30B0ro
nepuoaa u Ansa KOTOPOro U3MEHEHUs BO BPEMEHU SIBMSAIOTCA ManbiMU N0 CPABHEHUIO CO CPEAHUM 3HAYEHUEM,;

2) BO3aENCTBUE, UBMEHEHME KOTOPOrO NPOMCXOAMUT TOSIbKO B OAHOM HanpasneHUM U MOXET AOCTUTHYTb
HEKOTOPOro NpeAenbHOro0 3Ha4YEHUS.

3.3.3 BpemeHHOe Bo3aencTBue (variable action): Bosaeicrsue, UsMeHeHUe KOToporo BO BpeMeHu AB-
NSAETCA CONOCTaBMMbIM C €10 CPeAHEM 3HaYEHUEM UMK ABNAETCA HENPEPLIBHBLIM.

3.3.4 ocoboe BospgencTBue (accidental action): Bosaencreue, peanusauusa KOTOpPOro 3a paccmarpusa-
eMblit 6a30BbIM NepUoA ANA AAHHOW KOHCTPYKLMKU ManoBeposATHA.

NMpumedaHune — Ocobble Bo3AehcTBUA, B GONMBLUMHCTBE CNyYaes, SBNAOTCA HENPOAOIKUTENBHBIMU.

3.3.5 ¢pukcupoBanHoe Bo3sgenctTeue (fixed action): Bosgencreune, umerowee takoe pukCUpoBaHHOE
pacnpeaeneHue, YTo €Cnu ero 3Ha4YeHUe n HanpaerieHne OAHO3HAYHO onpeaeneHbl B OAHON TOUKE KOHCTPYK-
U1K, TO OHW OAHO3HAYHO ONPEeAensioTCA U ANsl KOHCTPYKLUM B LIENOM.

3.3.6 cBoboaHoe BosgencTeue (free action): Bosgencreune, KOTOPOE MOXET UMETL NPOU3BOSBLHOE NpPOo-
CTpaHCTBEHHOE pacnpeaeneHue B 3aaHHbIX npeaenax.

3.3.7 ctratnyeckoe Bo3saencTeue (static action): BosaelictBue, KOTOpoe He BbI3bIBAET 3HAUUTENbHbIX
YCKOPEHUI COOPYXXEHUSA UMK €r0 KOHCTPYKTUBHLIX SNTEMEHTOB.

3.3.8 puHamuyeckoe BosgeuncTBue (dynamic action): Boagencraue, KOTOpO€e BbI3bIBAET CYLLEECTBEH-
Hbl€ YCKOPEHUS COOPYXXEHUS UIN €0 KOHCTPYKTUBHBIX 31IEMEHTOB.

3.3.9 orpannyeHHoe BosaencTBue (bounded action): Bosaelcreue, umeloLee npeaenbHoe 3HaYeHne,
KOTOPOE He MOXET ObITb NPEBbLILLEHO N KOTOPOE TOYHO MU NPUBNU3UTENBHO U3BECTHO.

3.3.10 HeorpaHuyeHHoe Bo3gencTBue (unbounded action): Bosgencreue, npeaenbHble 3HaYEHUA KO-
TOPOro HEU3BECTHbI.

3.3.11 penpe3eHTaTUBHOE 3HaYeHUe Bo3aencTBUA (representative value of an action): 3HaveHue, uc-
nonb3yemoe npu NpoBepke NpeaenbHOro COCTOSIHUS.

MpuMeYaHue—B KadecTBe penpeseHTaTUBHLIX 3HAYEHUI OOLIYHO UCMOMNL3YIOTCS XapaKTePUCTUYECKINE 3HaYe-
HUSI, 3HAYEHWSI B COYETAHMSX, MOHWKEHHbIE 3HAYEHUA U ANUTENbHBIE 3HAYEHURA; KPOME TOro, A0MYCKaeTCs UCTIoNb3oBaTh
U Apyrve 3HaveHus.

3.3.12 HOpMaTUBHOE (XapakTepucTuyeckoe) sHayeHue Bo3aelcTBUA (characteristic value of an
action): OCHOBHOE penpeseHTaTuBHOE 3HAYEHUE.

MpuMeyYaHue— BoibupatoT nubo Ha OCHOBE CTATUCTUYECKOrO aHanu3a TakuM o6pasoMm, YToGL! BEPOSTHOCTb
€ro npeBbllLeHNUst B HeGNaronpusiTHylo CTOPoHy B TedeHWe GasoBoro nepuoga He 6bina Gonblue YCTaHOBNEHHOW UMK Ha
OCHOBE MMEHOLLIErocs ONbiTa Ui U3NYECKUX OrpaHUYEHUiA.

3.3.13 3HauyeHue, UCnonb3yemoe B couyeTaHum (combination value): 3HaueHue, BoibUpaemoe Ha oc-
HOBE CTaTMCTMYECKOrO aHanu3a Takum o6pa3om, YToObl BEPOSATHOCTb MPEBbLILLEHUS 3HA4YeHUA adhhekTa oT
COYETaHMA BO3AEMCTBUI Obina 6bl NpMOGNU3UTENLHO TAaKOM XKe, Kak NPU pacCMOTPEHUM OAHOr0 BO3AENCTBUS.

3.3.14 noumxkeHHoe 3HaueHue (frequent value): 3Ha4yeHue, onpeaensiemMoe Ha OCHOBE CTaTUCTUYECKO-
ro aHanusa Takum ob6pasom, 4ToObi:

- o6ulee Bpems ero npeBbilUEHUS B Npeaenax BbIOpaHHOro nepuoaa BPEMEHU COCTaBNsANo Obl Manyio
4acTb 3TOro BbIOPAHHOIO NEpuMoAa BPEMEHU; UNU

-4acToTa ero npesbilieHus Obina orpaHnyeHa 3agaHHbIM 3HaYEHNEM.

3.3.15 pnutenbHoe 3HayeHue (quasi-permanent value): 3HauyeHue, onpeaensemMoe Ha OCHOBE CTaTu-
CTUYECKOro aHanusa TakuMm obpasom, 4tobObl 06LLEee BpeMs ero npesbileHna B Nnpeaenax BbIopaHHOro nepu-
04a BpeMEeHU cocTaBnano Obl 3HaYeHue nopsiaka NOMOBUHBI ITOMO NepuoAaa.

3.3.16 pacueTHoe 3HaueHmne Bo3aencTeBus F  (design value of an action, F)): 3Hauenue, nony4eHHoe
YMHOXEHNEM HOPMATMBHOIO 3HAYEHUSI HA YaCTHbIN KOIDDULIMEHT e

3.3.17 npunoxexnue Harpy3ku (load arrangement): YcraHoBneHUe NONOXEHUA, YUCNIEHHOIO 3HAa4YEHNA
M HanpaeneHusi CB000AHOIO BO3AENCTBUS.

3.3.18 narpyxeHnume (load case): CoBMECTHOE NpUITOKEHUE Harpy3ok, Habopa aedopmauuii n Hecosep-
LUEHCTB, paccMaTpuBaembiX B OTAENbLHOM pacyeTe.

3.3.19 coyeTtanme Harpy3ok (load combination): pynna pac4eTHbIX 3HAYEeHUn BO3AENUCTBUN, UCMOSMb-
3yemas npu npoBepke HaAeXHOCTU COOPYXKEHUSA NO NpeaenbHOMY COCTOSIHMIO NPU OAHOBPEMEHHOM BO3AEN-
CTBUM PA3NIMYHbIX HArpy30K.
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3.3.20 Bo3pgenicTBME OKpyXxarwen cpeabl (environmental influence): MexaHudeckoe, duanyeckoe,
XUMUYECKOE UNu BUoNornyeckoe BO3AENCTBUE, KOTOPOE MOXET BbI3BaTb NOBPEXAEHWE MaTtepuanos B CO-
CTaBe COOPYXXEHUSI, YTO, B CBOK O4Yepeab, MOXET HeONaronpusiTHO NOBMUSTL HA €ro SKCMyaTaLUuOHHYIO Ha-
[EXHOCTb 1 6€e30NacHOCTb.

3.4 TepMUHBI, Kacarowmecss KOHCTPYKTUBHbLIX XapaKTe PpUCTUK, CONPOTUBIIEHUS MaTepuaros,
CBOMCTB MaTepuarioB M reOMeTpPUYECKUX NapaMeTpoB

3.4.1 HOpMaTUBHOE (XapaKTepucTUYeCcKoe) 3Ha4YeHue CBOMCTB MaTepuanoB (characteristic value of
a material property): YcTaHOBneHHas anpnopu KBaHTUAb CTaTUCTUYECKOTO pacnpeaeneHuns CBONCTB MaTepua-
0B, NOCTABNAEMbIX U3rOTOBUTENEM, B paMKax COOTBETCTBYIOLLIEro cTaHAapTa Ha MaTepuarnsl.

3.4.2 HopMaTUBHOE (XapaKTe pUCTMYECKOE) 3HAYEHME reOMeTPUYECKNX napameTpoB (characteristic
value of a geometrical quantity): YncneHHble 3Ha4eHns, 0ObIMHO COOTBETCTBYIOLLME pa3mMepam, 3a4aHHbIM Npu
NPOEKTUPOBAHUN.

3.4.3 pacueTHOe 3Ha4YeHMe CBOMCTB MaTtepuanoB (design value of a material property): 3HaueHue,
Mnony4YeHHoe eneHneM HOpMaTUBHOTO (XapakTepUCTMYECKOrO) 3HAaYEHNS! HA YacTHbIN KOIPPULMEHT Yy, unu,
B 0COOLIX CMyyasix, HENOCPeACTBEHHO HAa3HAYEHHOE.

3.4.4 pacyeTHOEe 3Ha4YeHUe reoMmeTpuueckux napamerpon (design value of a geometrical quantity):
HopmaTuBHOE (XxapakTepuCTUYECKOE) 3HaYEHUE NIC UM MUHYC NPUpaLLeHUe reoMeTpu4eckoro napamMeTpa.

3.4.5 ko3 puumneHT npeobpasoBaHusa (conversion factor): KoacbdpuumeHT, npeobpasyiowwmii CBOW-
CTBA, NOMy4YEeHHbIE NPU UCTIbITAHUAX 06Pa3LIoB, B CBOICTBA, COOTBETCTBYIOLLME AONYLLEHUSM ANS PaCYETHbIX
Moaenen.

3.4.6 dbyHkumna npeobpasoBaHua (conversion function): ®yHkuuaA, npeobpasyowaa CBONCTBA, NOny-
YEHHbIE NPU UCMbITAHKAX 00pa3LIOB, B CBOMCTBA, COOTBETCTBYIOLLME AONYLLUEHUAM ANSA PaCYETHbIX MOAENEN.

4 YcnoBHble 0003HaYeHUs

n pnMmedaHune — Hwuxe nepedvncrnieHbl OCHOBHbIE UCNONb3yeMble obosHadeHuns. B cnncke He npueegeHbl CUM-
BONbl, KOTOPbI€ HE ABNAKTCA OCHOBHbIMU U UCNONb3YHOTCA (I/I pa3bF|CHFH-OTCF|) TONBKO B OAHOM NYHKTE.

4.1 OCHOBHble 0003Ha4YeHuUsA

A — ocoboe BO3aeNCTBUE;

C — orpaHmyeHue no aKcnnyataumoHHOW NPUTroAHOCTY;
F — BO3AENCTBUE;

Fy — 6asoBas nepemeHHas BO3AeNCTBUSA;

F, — penpeseHTaTMBHOE 3HAYEHNE BO3LEHCTBUS,

G — NOCTOSIHHOE BO3ENCTBUE;
Q — BpPEMEHHOE BO3JENCTBUE;
R — conpoTusneHue;
S — abdekT BO3aENCTBMUS,;
W — nepemeHHas, Moaenvpyiowas BO3aencTBus;
X — basoBasi nepeMeHHas;
Y — nepemMeHHas Ha BbIXOAE;
a — reoMeTpuyeckuin pasmep;
Aa — npupaLleHne reoMeTpuyecKkoro pasmepa;
f — CBOWCTBO MaTepuana;
P — BEPOATHOCTL OTKAa3a;
Prg — YCTAHOBMNEHHOE 3HAYEHNE Py,
— Bpems;
B — vHAEKC HaJEeXHOCTH;
Y — 4YacTHbIN KOIDPULIMEHT;
Yf — YacCTHbIN KOIPPULNEHT 4115 BO3AEHCTBIUI,
Y — OO0OGLUEHHbIN YaCTHbIN KOIPMUUMEHT AN BO3AEWCTBUI, YUUTLIBAIOLIMIA HEONPEAENEeHHOCTH

MOAENU N TEOMETPUYECKUX PA3MEPOB;
Yg — YacCTHbIN KOIPPULIMEHT 471A NOCTOAHHBLIX BO3AEHCTBUI;
Yq — YacTHbIA KOIHPULIMEHT AN BPEMEHHbBIX BO3AENCTBU;
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Y — YacTHbIi KO3(hDMUMEHT ANA CBOICTB MaTepuanos,

Yy — 0D0OLIEHHbIIi YACTHLIN KOAMMULMEHT AN yYeTa CBONCTB CONPOTUBNEHUSI MaTepnarnos C y4eTOM
HECOBEPLUEHCTB MOAENN U reOMETPUYECKUX Pa3MEPOB;

Yp — YacCTHbII KOI(PDULMUEHT, YHUTLIBAIOLLMIA HEONPEAENEHHOCTb MOAENN,;

Y, — KO3(PDULIMEHT, yUNTHLIBAIOLMIA OTBETCTBEHHOCTb KOHCTPYKLIMK U NOCNEACTBUSA 0TKA3a;

6 — napamerp, yYuTbIBaIOLWMI HECOBEPLUEHCTBA MOAENU;

8g — 3HaueHue achekToB BO3AEHCTBUA,

B — 3Ha4YeHue COnpoTUBMEHMS,

¢ — (YHKLUUS NEPEeMEHHbIX BO3AENCTBUN;

¥y — KO3I(PDULMEHT AN onpeaeneHna 3Ha4eHUi BO3ASHCTBUI B NX COYETaHUN;

¥, — KO3(pHNLMEHT AN onpeaeneHns NOHMKEHHbIX 3HAYEHNI BO3AENCTBUIA,

¥, — KO3(PHMLMEHT ANs onpeaeneHns ANUTENbHbLIX 3HAYEHWH BO3AENCTBUIA;

g(X, f) — dyHKUMA NpeaenbHOro COCTOAHUS;

4.2 HnxHue nHaekcol

i— HomMep 6a30BON NepeMeHHON (B OCHOBHOM AN1s1 BO3AENCTBUN);
Jj — HOmMep BO3AEeNCTBUS;

Kk — HOpMAaTUBHOE (XapaKTEepPUCTUYECKOE) 3HAYEHUE;

d — pacyeTHOe 3HayYeHune.

5 OOwume NonoxeHUsa n TpedboBaHusA

5.1 OcHOBHbIe TpebGoBaHuUA

COOpPYXEHUA U UX KOHCTPYKTUBHBIE 3NEMEHTbI 40MKHbI BbITh 3aNPOEKTUPOBAHLI, BO3BEAEHLI U 06CHy-
XKNUBATbCH TakuM 06pa3oM, UTobbl GbITb NPUTOAHLIMU K 3KCNITyaTaLMKU B TEYEHUE PACHETHORO CPOKa CnyxObl, B
TOM YMCre B 9KOHOMUYECKOM OTHOLLEHWN. B 4aCTHOCTH, C Haanexaluen CTeneHbio HaaeXHOCTU COOPY>KEHUS
U UX KOHCTPYKTUBHbBIE 3NEMEHTbI AOMKHbI YA0BNETBOPATL CNeayiowmm TpeboBaHuAM:

- OHM JOIMKHbI a4eKBaTHO (DYHKLIMOHMPOBATL N0 AEWCTBMEM BCEX OXXUAAEMbIX BO3AeNCTBUIN (TpeboBa-
HUe NpeaenbLHOro COCTOSAHMUA MO IKCNIyaTauMOHHON NPUIrOAHOCTH);

- OHU AOIDKHBI BblAEPXKUBATb IKCTPEMarnbHbIe W/WUNKU YacTo MOBTOPSIOWMECH BO3AENCTBUSI, BO3SHUKAIO-
LUMe NpY BO3BEAEHUU U IKCTnyaTaumm (TpebosBaHue npeaenbHOro COCTOSAHUA NO HECYLLIEN CNOCOOHOCTH);

- OHM He [OJDKHbI pPa3pyLuaTtbCsl BCNEACTBUE COObITUI, NOAOOHLIX HABOAHEHUIO, OMOM3HSIM, NOXapy,
B3pbIBaM, yAapy, Wnu NocneacTBUi NEPCOHAanNbHbIX OWMBOK A0 CTENeHU, HENPOMOPLMOHANbHOW NepBOHa-
YyanbHOM NpuunHe (TpeboBaHme KOHCTPYKTUBHOW LIENOCTHOCTH).

COOTBETCTBYIOLLAsA CTENEeHb HAAEXHOCTU A0MKHA ObITb YCTAHOBINEHA C HAANEXALLUM Y4ETOM BO3MOX-
HbIX MOCNEACTBUI OTKA3a U YPOBHSA 3aTpar, yCUNUN U CROXHOCTU npoueayp, He0OX0AUMBbIX AN NOHUXEHUA
pucka oTkasa (cMm. 5.2).

Mepbl, npuHUMaeMble Ansi AOCTWKEHUA COOTBETCTBYIOLLEH CTENEHU HAAEXKHOCTU, BKITIOHAIOT B ce05:

- BbIOOP KOHCTPYKTMBHOWM CUCTEMBI, HaANeXallee NPOeKTMPOBaHNUE N PaCYET;

- cobniogeHmne crparermm Ka4ecTBa;

- NPOEKTUPOBAHUE C YYETOM JONTOBEYHOCTU M TEXHMHECKOTO 0OCNY>XUBAHUS;

- Mepbl 3aLUTHI.

JaHHble Mepbl paCCMOTPEHbI B 5.3.

5.2 Knaccucgmkauma KOHCTPYKLUUIA NO HAAEXKHOCTH

BbipaXkeHne «COOTBETCTBYIOLWAA CTENEHb HAAEXKHOCTUY, UCNOML30BAHHOE B 5.1, 03HAYaEeT, YTO NpU Ha-
3HaA4YE€HUN YPOBHA HAAEXHOCTU CneayeT yYntbiBaTh:

- NpUUKHY U opmMmy OTKa3a, umesn B BUAY BO3MOXHOCTb BHE3aNHOIo Pa3pyLLEHUS KOHCTPYKLUUU U ee ane-
MEHTOB; Takasi KOHCTPYKLMS JOIKHA UMETL 60nee BbICOKYIO CTENEeHb HAAEXHOCTM, YEM KOHCTPYKLMSA, paspy-
LEHUIO KOTOPOI NpeaLIeCTBYET HEKUI CUTHAN, NO3BONAIOWMI NPUHATL MepPbl N0 OFPAHNYEHUIO NOCTNIEACTBUN;

- BO3MOXHbIE€ NOoCcneacTBMA OTKa3a B TEpMUHAX pucka, cpoka C.I'Iy>K6bI, yuwep6a 300pOBbI0, NOTEHLMANb-
HbIX 3KOHOMUYECKUX NOTEePb U YPOBHA CoUmanbHbIX Hey,ﬂ,OﬁCTB;

- ypOBEHb 3aTpart, yCUnui U TpyA0EMKOCTb npoueayp, He0BX0AMMBIX ANA CHUKEHNS pUCKa OTKasa,

- couymanbHbl€ N IKONOrn4yeckue ycrioeua B onpeeneHHbIX mecrax.
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Knaccudmkaymsa no cTeneHam HageXXHOCTU MOXKET ObITb BbIMOMHEHA B COOTBETCTBUM C Knaccudukaum-
el COOPYXXEHUSI B LIENOM UMK €ro KOHCTPYKTUBHBIX 9NEMEHTOB. Takum 06pa3oM, Hanpumep, YPOBHU HaJex-
HOCTU MOTYT ObITb MPUHATLI B 3aBUCUMOCTM OT NOCMEACTBUIA OTKasa creayoLlmm o6pasom:

@) HU3KNIA PUCK AN XM3HU — 3KOHOMUWYECKME, coLmarnbHble U 9KONornyeckne nocneacTens Mansl unm
HUYTOXHbI;

b) cpeaHuii puck ons xxM3HM — 3HaYUTENbHbIE IKOHOMUYECKUE, CoLMarnbHbIE U 3KOSOrMYeckme nocnea-
CTBUS;

C) BbICOKUI PUCK NSl XXU3HW — O4YeHb BomnblUME IKOHOMUYECKUE, COLMArbHbIE W 3KOMOrMyeckme no-
crneacreus.

Tpebyemas HaaeXHOCTb, CBSA3aHHAsA C 6e30NacHOCTLI0 KOHCTPYKLMU UMK SKCMNIyaTaUMOHHON NPUrogHO-
CTbl0, MOXET OblTb JOCTUTHYTA 3@ CYET COBMECTHOIO BbINOMHEHWUS CreayOLLUX MEePOMNPUATMWIA:

a) Meponpuatus, CBsiI3aHHbIE C NPOEKTUPOBAHUEM:

- BbIMOMHEHNA TPEOOBAHNIA IKCNNYaTALMOHHOW NPUTOAHOCTH;

- BbIOOp 3HaYEHU NnepeMeHHbIX BO3AENCTBUS,

- BbIOOP CTENEHN HaAEXHOCTU ANA NPOEKTHLIX PACHETOB;

- aHanu3 JONroBeYHOCTH;

- @aHanu3 CTeneHn KOHCTPYKTUBHOM LIENOCTHOCTU (KUBYYECTH), CM. 5.3;

- KOMMYECTBO U Ka4yeCTBO NpeaBapUTENbHbIX UCCNEA0BAHUI FPYHTA U BOSMOXHbBIX 3KONOrMYEeCcKUX no-
cneacTeui;

- TOMHOCTb UCMOSb3YEMbIX MEXaHUYECKUX MOAENEN;

- CTPOroCTb Npasun NPOEKTUPOBAHUA U KOHTPONS.

b) MeponpusTus, cBA3aHHbIE C NPOBEPKOW Ka4eCTBa ANA NOHWKEHUS PUCKA ONACHOCTER:

- OT rpybbIX MHAMBUAYANBHBIX OLLUOOK,;

- NPY NPOEKTUPOBAHUU,

- NpY BbINOSIHEHWUM PaboT.

5.3 MpoekTUpoBaHMe COOPYXKEHUN

OTKa3 COOPY>XEHUS UMK €ro YacTu MOXET NPOU3OWTU NO CREAYIOLLUM NPUUYUHAM:

- U3-3a YpesBblivMaiHO HEONAronpUATHOIO COMETAHNA BO3AEUCTBUM, CBOWCTB MaTepuanos, reoMeTpude-
CKUX pasMepoB, 1 Apyrux hakTopoB, CBA3AHHLIX C HOPMAanbHOW 3KkcnnyaTauuen u ApyruMm 0bbIMHLIMK 06CTO-
ATENbLCTBAMM;

- U3-3a NOCNEeACTBUA UCKIIOYMTENBHbBIX, HO NPEACKa3yeMblX BHELUHNX BO3AENCTBUA NN BAUAHUS OKPY-
Xatwlel cpeabl, HANPUMepP CTONIKHOBEHUA C KOHCTPYKLUMEN WU 3KCTPEManbHbIX KNMMMaTu4eckux BO3aew-
CTBUW;

- U3-3a NOCNeACTBUI OLIMOOK, 0OYCNOBNEHHLIX HEXBATKOW MHpOpMmauun, 6e3geicTBuemM, HENPaBUnb-
HbIM NOHWUMAHUEM U HEAOCTATKOM B3aUMOAEeNCTBUA, HEOPEXKHOCTLIO, HENPaBUMBHOW dKCNyaTaumen u T. 4.;

- U3-3a HENnpeaBUEHHbLIX 0OCTOATENLCTB.

MpuMeyaHune— TepMUH «UCKIHOUMTENBHBIA» OTHOCUTCS K OGCTOATENLCTBAM U/UNU BO3AENCTBUAM, KOTOPbIE
MPUCYTCTBYLOT TOMLKO B TEUEHME Mariol YacTu cpoka cryx6bl W/unm ManoBepoATHLI. B 3aBUCUMOCTY OT TUNA KOHCTPYKLWN
3TV BO34eCTBUSA MOTYT UMK He MOTyT BbITb paccMOTpeHbl NOAPO6HO B NpoeKTe.

Hu 0aHO coopyxxeHue He MOXeT (DYHKLIMOHUPOBATL YAOBMNETBOPUTENBHO NPU AENCTBUU UCKMIOUUTEND-
HbIX BO3AENCTBUW UMK NPU UCKITIOYUTENBHO HU3KOM COMPOTUBIEHUU MATepnanoB KOHCTPYKUMI, HO npeano-
naraemMblii 06beM paspyLUEHUit JODKeH BbITb OrpaHUYEH TakuMm 0Bpa3om, YToObl OH Obln NPONOPLMOHANEH
NPUYMHE, BbI3BaBLLEN NOBPEXIEHUE. Takum 06pasoM, AO0MKHbI ObITb NPUHATBEI MEPbI, YTOOLI NPOTUBOCTOATL
noao6HbIM cobbITUAM. Mepbl AOMKHBI BKMOYaTh B ¢e0s, rMaBHbIM 06pa3oM, O4UH UNM HECKOMbKO U3 HWKene-
PEeYUCNEHHbIX MYHKTOB:

a) NpoekTUpoBaHMe U 0BCNY>KMBAHUE COOPYXKEHMS B COOTBETCTBUM C NpaBunamu, NpUBEAEHHbIMU B
crneayloLwmx NyHKTax ansa ycroBuii HOpManbHON KCnnyatauum 1 npu apyrux o6bl4HbIX 06CTOATENLCTBAX;

b) pacueT kno4eBbIX HECYLLMX 3NIEMEHTOB KOHCTPYKLIMW HA YCTAHOBMEHHbIE UCKNIOYUTENbHbIE BO3AEN-
CTBMS, KOTOpPble MOTYT ObITb Bbl3BaHbl aBAPUAMU UK NOAOOHBIMU ABNEHUAMM.

MpumMedaHne— Llenbto HasHauYeHUs TaKUX PACYETHLIX KPUTEPUEB ABMSETCH HEOBXOANMOCTL y4YecTb addeKT
Bonblueii YacTu HENPeLBUAEHHBIX COOLITUN.

B KOHCprKTVlBHOFI CXemMe [OOJTKHbI ObITb BbISIBNEHbl «KIHOYEBbLIE» SneMeHTbl, OTKa3 KOTOpbIX npusee-
AeT K paspyLleHunio GonbLUEn YacTu KOHCTPYKUMIA, pacnonokeHHbIX BONM3N paccMaTpuBaeMoro anemeHTa.
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Ecnu Takne KOHCTPYKTUBHbIE 3MEMEHTbI YCTAHOBMEHbI U OHU MOTYT BbITh MCKMIOYEHBI M3 KOHCTPYKTUBHOI CXe-
Mbl, TO NPWU NPOEKTUPOBAHMU HEOBXOAUMO YUYNTLIBATL MX 3HAYUMOCTb.

¢) 3awmTa oT npeackasyemMbiX BO3LEINCTBUA U YCTPAHEHUE OLLUMGOK.

CrieyeT BbINOSNHSATH TLUATENbHYIO NPOBEPKY M NPEANPUHUMATL COOTBETCTBYIOLLME MEpPbI, YTOObI rapaH-
TUPOBAaTb OTCYTCTBME HELOCTATKOB KOHCTPYKTUBHONM CXEMbl U BO3MOXHOCTbL 6e30nacHoli nepeaaymn Bcex Ha-
rpy30K Ha PyHAaMEHTbI.

Cnegyet npeaycMOTPETb MEPbI 3aLLMTLI OT YAAPOB TPAHCMOPTHLIX CPEACTB, HaNPUMEp, NyTEM YCTaHOB-
KW AONONHUTENBHOTO NPEAOXPAHUTENBHOMO OrPadKAEHNA U CTONOMKOB OrpaXkaeHus.

BepoAaTHOCTb rpybbix OLIMBOK NPW NPOEKTUPOBAHWUU U CTPOUTENLCTBE MOXET ObITb CHUXKEHA NyTEM CO-
OTBETCTBYIOLLEN rapaHTUM Ka4yecTBa n/unu mepamMm KOHTPONA Ka4ecTBa, Kak ONMCcaHo B 5.4.

d) CTpouTenbHbIe KOHCTPYKLMM AOIMKHBI ObITh 3aNPOEKTUPOBAaHbI TaKUM 06pa3oM, 4TobbI NnokanbHoe no-
BPEXAEHME HE NMPUBOAUIO K HEMEAMEHHOMY Pa3pPYLUEHUIO BCEr0 COOPYXEHUA UNKN 3HAYUTENBLHOM €ro YacTu.

Mpu NPOEKTUPOBAHUU C YYETOM TUMOTETUHECKMX NOKANbHBLIX MNOBPEXAEHUN UCNONL3YIOT CNEeayIoLUWIA
noaxod. KoHCTpyKuus AomkHa ObiTk pasgeneHa Ha aneMeHTbl M 3anpoekTUupoBaHa Takum o6pasom, 4Tobbl Bce
HeCyLUMe KOHCTPYKTUBHbLIE SNIEMEHTbI, KPOME «KIHOYEBbIX», MOMNU ObiTb yAaneHbl, He Bbi3biBasi pa3pyLUEHNA
Gonee 4Yem OrpaHUYEHHON YacTu BONM3M paccmarpuBaeMoro anementa. MNpu yaaneHun HeKio4YeBoro KOH-
CTPYKTUBHOIO 3reMeHTa AN OCTaBLUEWCS YacTu COOpYXeHUA ByaeT cunTaTbCa NPUEMNEMbIM NOHWXKEHHbIN
YPOBEHb HAAEXHOCTU MO CPABHEHUIO C HOPManbHbLIM NPU YCNOBUK, YTO COOPYXEHUe ByaeT BOCCTAHOBIIEHO K
HOPManbHOMY YPOBHIO HaAEXKHOCTU B Npeaenax pasyMHO KOPOTKOro Nnepuoaa BpeMeHn Nocne NoBpexaeHus.

5.4 CobnrogeHue TexHU4Yeckux TpeboBaHumn

[nsa 4OCTMXKEHUA JOCTAaTOYHON YBEPEHHOCTU B TOM, YTO CTPOUTENbHLIE 0OBLEKTHI YAOBNETBOPSAIOT YCTa-
HOBNEHHbIM TPeOOBaHUSIM K Ka4eCTBY U, B YACTHOCTU, OCHOBHbIM TpeboBaHusam (5.1), cTopoHaMu, OTBET-
CTBEHHbIMU 32 YMpaBlieHUe BCEMU LMKIIAMU NPOEKTUPOBAHUA U CTPOUTENbLCTBA, AOMKHA OblTb NPUHATA U
peanu3oBaHa COOTBETCTBYIOLLAA cTpaTerns B 06nacTu kayecrsa.

MpumeyaHue — Bbonee nogpobHo cm. npunoxenne A nu MCO 9000, MCO 9001, NCO 9002, MCO 9003 n
MCO 9004.

Crparerusa B o6rnacTti Ka4ecrea AOIDKHA BKNIOYaTh B cebs:

a) onpeaeneHne TpeboBaHUi Ka4eCTBa;

b) opraHu3aUnMOHHbIE MEPONPUATUA U yNpaBfiEHWE Ha CTaAuU NPOEKTUPOBAHUS, CTPOUTENBLCTBA, B Ne-
puog akcnnyaTauumM u BO BPEMS MPOBEAEHUS TEXHUYECKOTO 00CNYXMBAHUS COOPYXKEHUS.

YnpaBneHue KkayeCTBoM, BbIGpaHHOE A4S OCYLLUECTBREHUSA CTPATerMu NO KOHTPOSIO Ka4yecTBa, JOIMKHO
BKNOYaThb B ce0A paccMoTpeHue:

- TUNa U Ha3Ha4YeHUA COOPYXEHUS;

- NOCNeacTBuii AePEKTOB Ka4yecTBa (HanpumMep, aBapumn n3-3a OTKa30B KOHCTPYKLIMK); 1

- KyNnbTYpbl YNPaBeHUs y4acTBYIOLLMX CTOPOH.

Mpu NpoeKkTUPOBaHUK CTPOUTENBHBIX 0O BLEKTOB HAZEXKHOCTb — CaMbI BXKHBIW aCMEKT AOCTUXKEHUS Ka-
4YecTBa, Nnoanexaliuin paccMoTpeHuto. CTaHaapThl CTPOUTENBHONO NPOEKTUPOBAHUSA AOIMKHLI 0becneunBarb
OCHOBY 151 LOCTUXEHUA HAAEXKHOCTU COOPYXXEHUI crneayloLwmumM o6pasom:

- obecneyeHnem TpebOBaHUI HAAEXKHOCTH,

- YCTaHOBMEHMEM NpaBusl NPOBEPKU BbIMOMHEHUA TPEOOBaHUIN HAAEXHOCTH;

- YCTaHOBMEHMEM NpaBui CTPOUTENLHOMO NPOEKTUPOBAHUS U COMYTCTBYIOLLMX YCIOBMI.

YcnoBusi, KOTOpbIE CMEAYET BbINOMHATL, OTHOCATCS, HANPUMEDP, K BbIOOPY KOHCTPYKTUBHOW CUCTEMBI,
YPOBHIO MacTepCcTBa U PeXUMy TEXHUYECKOTO 0OCMYXMBAHUSA, M 0OBIYHO NOAPOOHO M3MAaralTCsa B CTaHaapTax
No CTPOMTENLHOMY NPOEKTUPOBAHNIO. TEXHUYECKUMU YCIIOBUAMMN JOJDKHBI TAKKE YYUTBIBATLCSH M3MEHYMBOCTb
CBOWCTB MaTepuarnos, KOHTPOSb Ka4ecTBa U KpuTepun npueMkn matepuanoB. OHU TakKxe BKOYaoT B cebd
paccMOTPEHUE MCMOSNb30BAHUSA MHOPMALIMOHHBIX TEXHOMNOTUIA NMPUMEHUTENBHO K NpoLeccam NpoekTupoBa-
HWA W BbINONMHEHWS paboT, BKMOYAs LIENOYKM NMOCTABKM U UCTIbITAHUSI MaTepUaros.

MpuMmedyaHuns
1 Hanpumep, B EBpokoge 0 « OCHOBLI NPOEKTUPOBAHNS COOPYXKEHUIA» YCIOBUSA 3aJat0TCA KaK «4ONyLieHNA»
2 CM. TakKe npunoxeHue A.

5.5 [onroBe4YHOCTb U TEXHUYECKOE OOCIyXnBaHue

JonroBeyHocTb — HEOOX0AMMOE YCMOBWE ANS BLIMONHEHUS TPEBOBAHMI HAAEXHOCTW. [onroseu-
HOCTb COOPY)XEHWii U SNIEMEHTOB KOHCTPYKLMI LOMKHA ObiTh TAKOW, YTOOLI OHM OCTABANUCh MPUrOAHBIMMU
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K 9KCniyarauum B TEYEHWE BCETO PACHETHOTO CPOKa Cy»Bbl NPpU COOTBETCTBYIOLLEM TEXHUYECKOM OBCHYXM-
BaHUKU. OTO TaKKe OTHOCUTCA K YCTANOCTU KOHCTPYKUUIA. MpumMepsbl pacHeTHOro cpoka Cry>Obl COOPY>XEHUM
npuseaeHsl B Tabnuue 1.

TexHuueckoe obcnyxmBaHue NPeacTaBnseT cobo KOMMNIEKC MEPONPUATUIA, BLINONHAEMbIX B TEYEHUE
cpoka cny>6bl COOPY>KEHMS, MO3BONSAOLLUX YAOBNETBOPUTL TPEOOBaHUSIM Mo gonroBedHocTU. ObcnyxuBaHue
BKIIOYaEeT B cebs1 BLIMOSIHEHME perynsipHbix 06cneaoBaHuii, cneumansHbix 06cneaoBaHuii (HanpuMep, nocne
3EMIMETPSACEHNIN), MOAEPHU3ALMIO CUCTEM 3aLLUMTbI U PEMOHT KOHCTPYKLIMIA.

Tabnuuya1— OpueHTUpoBOYHAs KnaccuuKkaLma pacHeTHOrO CpoKa Cryxohbl

OpWEHTUPOBOYHBIN pacyeTHbI
Knacc Mpumepbl
CpoK cnyx6bl (B roaax)
1 Or1p05 BpeMeHHbIe coopyxeHus
2 25 3ameHsieMble YacTu COOPYXKeHWA, HanpumMep, NposieTHble 6arnku, onopHble
3neMeHTb!
50 3aaHus u gpyrue obbI4HBIE COOPYXEHUSA, KpOME NepPEYUCTIEHHBIX HUXE
100 unw Gonee MoOHyMeHTanbHble 34aHWA U Apyrue cneuunanbHble UIM OTBETCTBEHHbLIE
COOpYXeHUs. Bonbline MocTbl

[onroBeyHOCTb AoM¥HA ObITb 0OecneveHa:

- NPOrpPamMMON TEXHUYECKOro 06CNYXUBaHUS UNK

- NPOEKTHLIMU PELUEHNAMMW, KOTOPbIE NPEAYCMAaTPUBAIOT, YTO M3HOC He NpUBEAET K OOPYLLUEHMIO KOH-
CTPYKLUMU B TEX CIyYasX, KOraa Ans COOPY>EHUA HEBO3MOXHO UMK He NpeanonaraeTcs npoBeaeHue TexHuye-
CKOro 00CMyXMBaHUA U PEMOHTA.

B nepBoMm criy4ae Coopy>KeHne AOMKHO ObITb 3aNPOEKTUPOBAHO U NOCTPOEHO UNK 06ecneveHo 3aLuTom
Takum 06pa3om, YTOBbl HUKAKOE CYLLIECTBEHHOE NOBPEXAEHUE HE NPOU3OLLSIO B NEPUOA Mexay ovepeaHbIMU
obcnegoBaHusimu. B npoekte HeoGxoaumMo npeaycMaTpuBatb, YTOObI YacTU COOpYXeHUs Gbinu 4OCTYMHbI AN
ocmoTtpa 6e3 CrnoXKHOro AeMOHTAaXA.

[na obecneyeHns AOCTATOMHOW AONTOBEYHOCTU KOHCTPYKLIMM AOIMKHbI ObiTh  YUYTEHbI cneayiouue B3a-
MMOCBSA3aHHbIE (DAKTOPbI:

- Ha3HayeHne KOHCTPYKLUY;

- TpebyemMble PyHKLMOHAMNbHbIE KpUTEPUM (HanpPUMep, BHELLIHUIA BUA);

- OXMAAEMbIE BHELLHUE YCIOBUS;

- COCTaB, CBOWCTBA U KCMIyaTaLMOHHbIE XapaKTePUCTUKN MaTepunaros;

- KOHCTPYKTUMBHas CUCTEMA;

- hopma INEMEHTOB U AeTasNbHbli KOHCTPYKTUBHbIWA MPOEKT;

- KAYECTBO CTPOUTENbLCTBA U YPOBEHb YNPaBIEHUS;

- CneumnanbHble Mepbl 3aLLUUTLI;

- TEXHUYECKOE 0OCNy>KMBaHWE B TEYEHUE PACHETHOTO Cpoka Cnyxobl.

CreneHb U3HOCa MOXET OblTh OLIEHEHA HA OCHOBE TEOPETUYECKUX UK SKCNEPUMEHTANbHBIX UCCNEeO-
BaHMWIi 1 onbiTa.

6 MpuHUMNLI pacyeTta No npeaenbHbLIM COCTOAHUAM

6.1 NpeaenbHble COCTOAHUA

6.1.1 O6LwmMe nonoxeHus

[Ns KaXxgoro CoOpy>KeHus B LIeNIoM WU ero YacTu Heobxogumo B o6LUeM crnyyae yCTaHOBUTb CUCTEMY
npeaenbHbIX COCTOSIHUIA, KOTOPbIEe OTAENSIOT XenaTerbHble COCTOSHUA COOPYXEHUA OT HeXenaTenbHbIX COo-
CTOSIHUA.

MpenenbHble COCTOAHNA Pa3aenaTCs Ha ABe Credylowme KaTeropum:

a) npeaenbHbIe COCTOSHUSA NO HECYLLEH CNOCOBHOCTM, KOTOPbIE COOTBETCTBYIOT MAKCUMAanbHO HecyLLen
CNnocoBHOCTU UMK, B HEKOTOPLIX CIyYasx, MakcumMarsibHbIM AONYCKAEMbIM HANPSXKEHUAM Unn gechopmauusim;

b) npeaenbHbIe COCTOSIHUS AKCNMyaTaLMOHHOW NPUrOAHOCTM NMPU HOPMAarnbHON SKCNnyaTauun.

Pesynsrar npesbilUEHMSI NPeAeribHOT0 COCTOSIHUA MOXET ObiTb Heobpatum unu obpatum. Mpu Heob-
paTMMOM pe3ynkTaTe MOBpEeXAeHWe WU HapylueHue paboTocnocobHOCTU, CBSA3AHHOE C MNpeBblLLEHUEM
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NpPeAenbHOro COCTOSIHUA, OCTaHYTCS, NoKa COOpy>eHne He OyaeT BOCCTaHOBRneHo. Mpu 06paTtMMom npesbi-
LUEeHNUN NOBPEXAEHUE NN HapyLLeHne paboToCNOCOGHOCTH OCTAHETCA TOMNbKO A0 TEX NOP, NOKa NPUCYTCTBYET
NPUYNHA NPEBLILLEHUA NPEAENbHOrO0 COCTOAHUSA. Kak TONbKO 3Ta NnpuynHa npekpawaer AencTsoBarb, Npouc-
XOAUT NepPexos U3 HeXenaTrenbHOro COCTOSIHUSI Ha3az K XXenarenbHOMY COCTOSHMIO.

6.1.2 MNpepenbHbie COCTOAHUA NO HECYW el CNOCOOHOCTHU

MpeaenbHble COCTOSIHUA MO HECYLLIENW CNOCOBHOCTU BKIIOYAIOT B cebsi:

a) NOTEepPI0 YCTOWYMBOCTU COOPY>XEHUS UINK €r0 4acTu, KOTOPOe paccMaTpuBaeTCs Kak TBepaoe Teno
(Hanpumep, Npu ONPOKUAbIBAHUM);

b) AoCTUXKEHME MAKCMMANbHON HECYLLIEW CNOCODHOCTU CEYEHUI, SNEMEHTOB UNU COeAUHEHUI Ha Pa3pbiB
(B HEKOTOPBIX CryYasix MOBPEXAEHHbIX M3-3a YCTANoCTH, KOPPO3WUK U T. A.) UMK Ype3MepHbIX Aedopmanuii;

C) NpeBpaLLeHne KOHCTPYKLIMM UMK €€ YaCTu B MEXAHU3M;

d) noTepsi yCTOMYUBOCTU COOPY>XKEHMUS UM €0 YacTu;

€) BHe3anHbI NepPexos, NPUHATON KOHCTPYKTUBHON CUCTEMbI K HOBOW CUCTEME (Hanpumep, NPOLLEnKu-
BaHue).

MpesbILeHME NpeAenbHOr0 COCTOSIHUA MO HeCyLLEel CnOCOOHOCTM NoYTHU BCeraa HeoBpaTtumo, U B nep-
BbIii Pa3, KOrga aT0 NPOUCXOAUT, BO3HMKAET OTKa3.

MpumeyaHune — Ynpoujas, COCTOSHUE, NpeaLUECTBYIOLLEE pa3pyLUEHUIO COOPYXEHUS, AONycKaeTcs paccma-
TpWBaTb Kak npeferibHoe COCTOsIHME MO HecyLel cNOCOBHOCTH, HanpUMep, N3MEHEHUEe KOHCTPYKTUBHOW CUCTEeMbI nocre
aBapuNHOro BO3J€NCTBUA.

6.1.3 NMpeaenbHble COCTOAHUS IKCNNYyaTaLUMOHHOW NPUIrOAHOCTH

MpenencHble COCTOAHUSA IKCMIYaTaLUMOHHON NPUIOAHOCTHU BKIIOYAIOT B Ce08:

a) nokanbHOe noBpexaeHue (Bknioyana obOpasoBaHue TPELLMH), CoKpalualowee Cpok CnyxObl cOOpy-
XKEHUA unu yxyawawowee ero 3M@eKTMBHOCTb UNWU BHELUHWUI BUA; NOBTOPHOE HArpy>XeHUe MOXET YCUIUTb
NoKanLHOE NOBpeXAeHne, HanpuMep NpU PasBUTUK YCTaNOCTU;

b) HeponycTumble aedopmaumm, yxyawaiowme apdhekTuBHOE UCNONbL30BaHUE, UMW BHELUHWIA BUA, CO-
OPY>XEHUA, Unu PyHKUMOHMPOBaHUE 000PYAOBAHUS;

C) upe3mepHblie konebaHusi, KOTopble NPUYUHAIOT AUCKOMOPT NIOASM, NOBPEXAAIOT AMEMEHTbI KOH-
CTPYKUMKU MU PYHKLMOHKUPpOBaHKe obopyaoBaHus.

B cnyyasx BO3HUKHOBEHWS MOCTOSAHHOIO FIOKANbHOMO MOBPEXAEHWA UNU MOCTOSAHHBLIX HEAONYCTUMbIX
aedopmMaLui NpeBbILLEHNE NPEAENbHOTO COCTOSAHMSA SKCMITyaTaLMOHHOW NPUroA4HOCTM HeoGpaTumo, U B nep-
Bblii Xe pa3s, Korga 9T0 NPOUCXOAMUT, BO3HUKAET OTKa3.

B apyrux cnyyasx, npesbiLLeHue npeaenbHOro COCTOSAHUS IKCNIyaTaLMOHHON NPUFOAHOCTU MOXET ObIThb
obpaTumblm, M TOTAA B KAYECTBE OTKa3a NPUHUMAIOT CrieayloLLee:

a) OAHOKPATHOE MPEBLILLIEHME NPEAENBHOTO COCTOSIHUS IKCMITyaTaLUUOHHOW NPUrOAHOCTU, €CNU HUKAKoe
NpeBbILLUEHNEe He CYUTAETCH AOMYCTUMBIM;

b) ecnu npesbiLIeHWE AONYCTUMO, HO BPEMS NPebbIBAHUS COOPYXEHUA B HEXKENATENbHOM COCTOSIHUM
BblLLIE YCTAHOBIEHHOIO;

C) eCnu NpeBblLIeHUe AONYCTUMO, HO YUCIO NMPEBLILLEHUI NPEAEeNbHOr0 COCTOSAHNA IKCNNyaTaLMOHHON
npurogHocTn 6onbLUEe YCTaHOBNEHHOIO;

d) ecnu ocyLuecTBnsieTca KOMOMHALMA BbILLEYNOMSIHYThIX KPUTEPUEB UM HEKOTOPBIX APYIUX MNOAX0AS-
LLIUX KPUTEPUEB.

[aHHble Cryyau MOTyT BKITIOYaTb B €651 BpEMEHHOE NoKanbHOe NospexaeHne (Hanpumep, BpeMEHHbIe
LUMPOKME TPELUMHBI), BPEMEHHBIE Gonblume aedopmauum n konebaHuaA.

PacueTHble KpuTEPUM ANS NpeaenbHbIX COCTOSIHUIA IKCMIyaTaLMOHHONW NPUIOAHOCTU O0bIYHO BbIpaXa-
I0TCA B TEPMUHAX NPEAENOB AN A0NyCKkaeMbix AedopMaLuii, yCKOPEHUNA, LUMPUHBI PACKPLITUA TPELLMH U T. 4.

MpumMeuyaHue —B oblem cnyyae 3TU Npeaentl crieayeT cuuTaTb CNyvaHBIMKU, U OHU MOFYT BbITb onnca-
Hbl CTaTUCTUYECKUMKU MeTogamMu. OHM, OffHaKo, OGLIMHO BBOAATCS B aKTUBHblE AOKYMEHTbI HOPMbI C YCTAHOBMEHHLIMU
npesentHBIMKA 3Ha4YeHUSIMU.

6.2 NMpoekTupoBaHue

6.2.1 MeToaguka NnpoeKTUPOBaHUA

Mpu NpoEeKTUPOBAHUM CNIEAYET YUUTHLIBATL BCE CYLLUECTBEHHbIE NpefenbHble COCTOAHUSA.

[nsa KaXka0ro KOHKPETHOIO NpeAenbHOI0 COCTOSIHUSA AOIDKHbI ObITb YCTAHOBMEHbI 6a30Bble NEPEMEHHbBIE,
TO €CTb NEPEMEHHbIE, KOTOPbIE XapaKTepU3yIoT:

- BO34AENCTBUA U BIUSHUA OKPY>KaloLLIEN cpeabl;
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- CBOWCTBA MaTepuarnoB U FPyHTa;

- reoMeTpuYecKne napameTpbl.

Moaenu, onuceiBatoLLmMe NOBeAEHUE COOPYXKEHUS, CrieayeT yCTaHaBNMBAaTb A4S KaXaoro npeaensHoro
COCTOAHUA. I}:lf:lHHi::Ie MoAdenun BKIO4akT B cebsa mexaHuyeckue Moaenu, onucbiBarome nosegeHne coopy-
XKEeHUA, a TaKke gpyrue pusndeckue Unm xXMmumdeckue mogenu, onucbisalowmne ahp@ekTbl IKOOrM4YECKOro
BINUAHUA HA CBOWCTBA marepunanos.

Ecnu ecTb pacyeTHble Mogenu, npeaenbHOe COCTOSIHUE MOXET ObITb OMMCAHO C MOMOLLLIO (PYHKLMKU g
OCHOBHbIX NEPEeMEHHbIX X = Xy, Xy, ..., X,,, TaK 4TO

90Xy, Xp, e X, )= 0. (™)
YpaBHeHue (1) Ha3blBalOT ypaBHEHWEM NPEAENbHOI0 COCTOSAHUA, U
9Xy, X, .y X, /20 @

onpeaenser XenaTenbHoe COCTOSTHUE.

B npuHumne, uenbio BLINOMHEHUS pacHeToB (MM MOAENbHbIX UCNBLITAHKI) SABNAETCA obecneveHne agex-
BaTHOIO YPOBHSA HaAEXHOCTU. [N ero NpoBEPKW BbIMUCNEHMSA NPOBOASITCS B COOTBETCTBUU C BbIGPaHHLIM
pacyeTHbIM METOAOM. B HacTosilem cTaHaapTe NPUMEHEHbI ABa BO3MOXHbIX N0AX0Aa:

- BEPOATHOCTHbIN MeTog (pasgen 8), u

- METOA YacTHbIX KoadduumneHToB (pasgen 9).

Metoa 4YacTHbIX K03hDULMEHTOB NPeaHA3HAYEH ANs BbIMOMHEHNUS pacyeToB B 00ObIYHbIX Cnyvasnx. Be-
POATHOCTHbIN METOA MOXET ObITb YyA00eH Ans cneyunanbHbiX 3aaa4 pacdeta u MOXeT ObITb UCMONb30BaH ANs
KanubpoBKM YaCTHbIX KOA(PPULMEHTOB.

B pononHeHue k pacyetam Ansa ctaguu «NPoeKT» BAXKHOMN YACTbiO NPOLIECcca NPOEKTUPOBAHUSA SABSETCA
paspaboTtka paboyei JokyMeHTauun. MosTomy JONyLIEeHNs, CAENaHHbIE B PACHETHLIX MOAENAX, HE0OX0AUMO
yKa3blBaTh B YEPTEXAX, MUHCTPYKUMAX U T. A.

6.2.2 PacyeTHble cutyauum

Bo3aeicTBua, BNUAHUS OKPY>KaloLen cpeabl U, B OONbLUMHCTBE Cry4aeB, CBOWCTBA COOPYXKEHUS U3-
MEHSIOTCA CO BpeMeHeM. [JaHHble U3MEHEHUs], KOTOPble NPOUCXOAAT B TEYEHWE BCEro Cpoka CryXObl co-
OpY>XeHUs, cneayeT paccMaTpuBaTh, BbIOUpasa pacyeTHbIe CUTyauum, Kaxaasa u3 KOTOpbIX COOTBETCTBYET He-
KOTOPOMY BpeMeHHOMY MHTepBany, CBA3aHHOMY C OMaCHOCTSIMU, YCNOBUSIMU pabBoTbl U COOTBETCTBYIOLLMMU
npeaenbHbIMU COCTOSHUAMU COOPYXXEHUS. [N KaXkaol pac4ETHON cuTyauumn TpedyeTcs oTaensHas NnpoBepka
HaAeXHOCTU C HaAnexaluumMm pacCMOTPEHNEM PasfnuYHbIX MOCNEACTBUI OTKasa.

PacyeTHble cutyauumn knaccnpuumpyrotTcs Kak:

- NOCTOSAHHbIE;

- NepexoaHsble;

- aBapuiHble.

MOCTOSIHHBIE U NEpPEXOAHbIE CUTYaLMU PACCMaTPUBAIOTCA Kak JOCTOBEPHbIE. ABapuiiHbIe CMTyaumm no
onpeaeneHnto BO3HUKAIOT C OTHOCUTENIbHO HU3KOW BEPOSITHOCTBLIO B TEUEHUE PACHETHOIO CpoKa Crny»Obl.

HeobxoaumocTe paccMaTpuBaTh Takne Harpy3ku, Kak CHeroBbl€, CEHCMUYECKUE, U T. . ANS NEPEXOAHbLIX
UM aBapuitHbIX CUTYaLMin 3aBUCUT OT MECTHbIX YCIOBUIA.

7 Ba3oBble nepeMeHHble

7.1 O6wWwue nonoxeHus

PacyeTHaa mogenb Ana Kaxaoro M3 paccMaTpuBaeMblX NpedernbHbIX COCTOSAHMI AOMKHA CoaepXaTb
KOoMMnekc 6a30BbIX NEPEMEHHbIX, NPeACTaBNAILLMX COO0I hnuanyeckme napameTpbl, KOTOPbIE COOTBETCTBY-
I0T Harpy3kam U BO3AENCTBMSAM BHELUHEW Cpefbl, CBOWCTBAM MarepuaroB U FPYHTOB, a TaKKe reoMerpuye-
CKUM MapaMeTpam.

Ecnun BakHO OUEHUTb CTeneHb HeonpeaeneHHoCTM 6a30BON NEPEMEHHON, HaNnPUMeEpP ONbITHbIM NyTEM
WK OLIEHKOW TOMHOCTU U3MEPEHUI, TO ee crefyeT paccMaTpuBaTth Kak CryyanHylo NepeMeHHylo.

HeonpeneneHHocTu B 06LEM Criydae COCTOSIT U3 CUCTEMATUYECKON (CUCTEMATUYECKOE OTKITOHEHUE) U
Crny4anHou YacTen.

HeonpegeneHHOCTH BbI3bIBAOTCA:

- COBCTBEHHOW Cry4YanHONn 3MEHYNBOCTLIO, KOTOPas SABNAETCA HEMPeACKa3yeMOn BO BPEMEHU UK cpe-
au paccmarpuBaemMbiX TUNUYHBIX COOPYXEHUI U reorpauyuecknx permoHoB;

- HE4O0CTaTKOM AAHHbLIX W/UITM HETOYHOW UHOPMAaLMER.
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Crny4yaiiHble NepeMeHHbIE CrneayeT ONUCbIBaTb PacnpeaeneHnsiMUu BEPOSITHOCTU, KOTOPbIE Yallle BCErO
SIBMISAIOTCA  YCMOBHbIMKU. BO MHOIMMX Cnyyasix 3Tu pacnpeaenenunsi XxapakTepu3ayloTcsi OCHOBHbIMU napameTpa-
MM, TAKUMU KaK CpefiHee 3Ha4YeHue, CTaHAapTHOE OTKMOHEHME, aCUMMETPUS U KO3hAULIMEHT KOppeEnsiLuuu B
crny4yae MHOTOMEPHOTO pacnpeaeneHus. BepoaTrHocTHas Moaens 0rmkHa ObiTb OCHOBaHa Ha CTAaTUCTUYECKOM
aHanuse JOCTYMHbIX AaHHbIX. BaXKHO OTAENUTL M ONO3HATL PA3NUYHbIE CTaTUCTUYMECKUE COBOKYMHOCTH, YTOObI
HEe MCnonb30BaTb OLLUMOOYHLIE TUNDbI pacnpeaeneHui. JaHHble, N0 BO3MOXHOCTH, He0DX0AUMO UCCnea0BaTb,
YTOObI YCTPAHUTb MOTPELUHOCTU U3MEPEHUSA, BMUAHUA macwTaba u T. a.

BeposiTHOCTHble Moaenu Ans 6a30BbIX NEPEMEHHbIX MOTYT ObiTb UCMOMNb30BaHbl HENOCPEACTBEHHO B
npeaenax BepoOATHOCTHOrO Meroaa (cM. pasaen 8). B npeaenax metoaa 4acTHbIX KO3 duymeHToB 6a3oBble
nepemMeHHbIE MPEACTABMAIOTCA UX PACYETHbIMU 3HAYEHUAMU (CM. pasgen 9), KOTOpbie, N0 BO3MOXHOCTH,
AOMKHbI ObITb BbIBEZIEHbI U3 BEPOATHOCTHBLIX MOAENEN.

MpumMmeyaHue —bonee nogpobHyto MHPOPMaLUIO CM. B NPUNOXEHUM E.

7.2 Bo3pencrBun

7.2.1 O6bwue NONoXeHns

BosaencrBue asngercs:

- COBOKYMHOCTbIO COCPEAOTOYEHHbIX UMK pacnpefeneHHbIX MEXaHUYEeCKUX CUn, AeNCTBYIOLMX HA KOH-
CTPYKUMUIO (NPSIMblE BO3AEUCTBUS), UIN

- AechopMaumsaMm, NnepeaaBaeMbiMM Ha COOPYXKEHUE, UMM OTPaHUYEHUAMU, HAKNAAbIBaeMbIMK Ha Je-
dopmauun (kocBEHHOE BO3aencTBue). BosgencrBue paccmarpuBaeTca Kak €AWHCTBEHHOE BO3AeNCTBMe,
€CNn MOXHO npeanonararb, 4TO0 OHO CTaTUCTUYECKU HE3aBMCUMO BO BPEMEHU U NPOCTPaHCTBE OT Noboro
ApYroro BO34eNCTBUS HA KOHCTPYKLMIO.

MpuMeyaHune — B gelNcTBUTENBHOCTHU, BO3AEWCTBUS, KOTOPbIE BBOAATCA OAHOBPEMEHHO, YacTo ABAAIOTCA 40

onpepeneHHol CTeneHn, CTaTUCTUMECKN 3aBUCUMBIMU, HanpUMep KIiMMaTudeckue BO3AeNCTBUA (BETEp, CHEr, TemneparTy-
pa). 3Ta 3aBUCUMOCTb 06bIMHO YYUTHIBAETCS CNELMarbHbLIMM YCIOBUSMM.

BosgeicTeue 4acTto xapakrepu3yercs AByms unu bonee 6a3oBbiMU nepemeHHbiMU. Hanpumep, 3Haye-
HWE 1 HanpaBneHue Bo3aenucTeua 00a Moryt ObiTb 6a30BbIMM NEPEMEHHBIMMU.

MHorga Bo3geiicTBME MOXKET BBOAUTLCA KakK hyHKUMA 6a30BbIX NEPEMEHHDIX, KaXAas U3 KOTOpbIX Npea-
CTaBMAET HEKOTOPbI OCHOBHOM (husnueckuii napameTp. Takas hbyHKUUS Ha3bIBAETCA MOAENbIO BO3AEHCTBUA.
Hanpumep, aaBneHune rpyHTa, KOTOPOE MOXET 3aBUCETb OT BEPTUKANbHOIO AaBMEHUA TPYHTA U OT yrna Tpe-
HuA; 0b6a napameTpa — cryvainHble NepeMEHHbIE.

MepemeHHblEe NPUPOAHBLIX BO3AEUCTBUI ONPEAENAIOTCSA YCNOBUSAMU OKpY>XKaloLleit cpeabl. MepeMeHHble
BO34eNCTBUI, 0OYCNOBIEHHbIE ACACTBUEM NIOAEN, ONPEAENAIOTCA HOPMarnbHLIM YENOBEYECKUM NMOBEAEHU-
em, rpybbiMK nepcoHanbHbIMKU owmbkamu u T. 4.

7.2.2 Knaccudukauus so3geicTBUA B 3aBUCUMOCTU OT U3MEHEHUA UX 3HAYEHUI NO BpeMeHn

Bosaencreua knaccuuumpyoTca B 3aBUCMMOCTHU OT UX UBMEHEHUA NO BPEMEHMU KaKk:

- NOCTOSHHbIE (G);

- BpeEMeHHbIe (Q);

- ocobbie (A).

MOCTOSHHBIMU SBNSIIOTCSA BO3AENCTBUA, KOTOPbIE AENCTBYIOT HENPEPBLIBHO B TEHEHUE 3a4aHHOTO UCXO0a-
Horo (6a30Boro) nepnoga u 4nA KOTOPbIX UBMEHEHUA NX YNCNEHHBIX 3HAYEHU I BO BPEMEHU Marnbl NO CPaBHe-
HUIO CO CpeaHUM 3HaYeHUEeM UM NPOUCXOAAT TONMbKO B O4HOM HanpaBneHUn U MOryT NPUBECTU K HEKOTOPbLIM
npeaenbHbIM 3Ha4YEeHUSAM.

BpemeHHbIMKU ABNAIOTCA BO3AENCTBUSA, YNCTIEHHBIE 3HAYEHNA KOTOPLIX 3HAYMTENBbHO U HE MOHOTOHHO
M3MEHSIOTCSH BO BPEMEHU OTHOCUTESIbHO CPEAHEro 3Ha4YEHUS.

OcobbiMU SBMAIOTCS BO34EMCTBUA, BEPOATHOCTb BO3HUKHOBEHMS GOMbLUMX 3HAYEHWI KOTOPbIX ANA 3a-
[l@aHHOTO COOPY>XEHUSI B TEYEHME 3aaHHOr0 UCXOAHOro (6a30BOro) nepuoga YpesBbi4anHo mana.

MpumMmedaHue — B GOMbLUMHCTBE Criy4aeB 0coBble BO3LENCTBUS UMEIOT KOPOTKYH NPOAOIIKUTENBHOCTD.

BpemeHHble 1 0coBble BO3AENCTBUA MOTYT ObITb ONMCaHbI YNOPSAOYEHHBIMU M/MNKU HEYNOPAAOHEHHBIMU
PYHKLMAMM NPOCTPAHCTBA U BPEMEHU. BepoATHOCTHLIE MOAENMN AN NPEAENbHbLIX 3HAYEHUA NEPEMEHHBIX 1
0c06bIX BO3AECTBUII BCEraa A0MkHbI ObITh OCHOBaHbI HA 3a4aHHOM MCX0AHOM (GasoBoM) nepuoae.

MpumMmeyaHune —IIpumMepbl NOCTOAHHBIX, BPEMEHHbIX U 0COBLIX BO3AEACTBNIA NpUBEAEHb! B NPUNoXeHuu B.
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7.2.3 Knaccudgmkauma Bo3aeMCTBUN MO UX NOJIOXKEHUIO B NPOCTPAHCTBE

Bosaencreus knaccuuumnpyroTca nNo UX MosIOKEHUIO B MPOCTPAHCTBE Kak:

- PUKCUpOBAHHBIE;

- cBoGOAHbIE.

Bo3geicTBusA, KOTOpble HEBO3MOXXHO OTHECTU K OAHOW M3 BbILLENEPEYMCIIEHHBIX TPYNN, cneayer pac-
cMmaTpuBarh kak cocrosiLume U3 (oMKCUpPOBaHHOW U CBOBOAHOI YacTen.

Mpu paboTe co cBOGOAHBIMU BO3AENCTBUSAMU HEOOXOAUMO YUUTLIBATL NONOXEHNE HArpy3Ku.

MpuMedyaHune — B onpegeneHHbIX criyyasix, Harpumep Mpu yyeTe Harpy3ok oT TpaHcnopTa, HeoGXOAUMO
pasfnnyaTh cpefn CBOGOAHBIX Harpy3oK ABUXYLUMECS U HEMOABUXHBIE, a TakKe YYUTLIBATL NpeAensl UX U3MeHeHwi. Mo-
A06GHble pasnuyns yYuTLIBAIOTCA cCamMOi MOAENbIO MK creLmanbHBIMU YCIOBUAMU NO NPUMEHEHMIO.

7.2.4 Knaccudukaums BO3AeMCTBUA NO peakLiun COOPYXKEHUA

Bo3aencTBus KnaccuuUMpyIOTCs NO TUMY Peakyun COOPYXKEHUS Ha Hero, Kak:

- cTatudeckue BO3AEWUCTBUSA, KOTAA HE BOSHUKAET CYLLIECTBEHHOTO YCKOPEHUSI COOPYXKEHUS UK dNeMeH-
TOB KOHCTPYKLUK;

- AMHaMUYecKue BO3AENCTBUSA, KOTAa BO3HMKAET CYLECTBEHHOE YCKOPEHWUE COOPYXXEHUS UK dNeMeH-
TOB KOHCTPYKLUWH.

MpuMeudaHWe — B GonblWWHCTBE cry4aeB ¢ AMHAMUYECKUMU BO3AEUCTBUAMN MOXHO obpallaTbcs Kak co
cTaTU4eCKMMU BO3AEHCTBUSAMM, YYUTLIBAS BIUAHUSA JUHAMUKA COOTBETCTBYIOLLUM YBENUYEHUEM 3HAYEHUS KBa3UCTaTUYe-
CKOW KOMMOHEHTHI UNU BEIBOPOM 3KBUBANIEHTHOW cTaTudeckoi cunbl. Korga geno o6cTouT uHaye, AN OUEHKU peakuun
COOPYXEHUSA UCMOSb3YHT COOTBETCTBYOLUME AUHAMUYECKU NOJO6HBIE MOAENM; NPU STOM CUMNbl UHEPLIMK B BO3eNCTBUE
He BKITIOYaloTCs, peakUmsa COOPYKEHUS OnpesensaeTcs pacyeToMm.

7.2.5 OrpaHnyYeHHbIe U HeorpaHU4YeHHble BO3AEeNCTBUA

K orpaHW4eHHbIM BO3AEACTBUAM OTHOCATCA T€, KOTOPbIE UMEIOT nNpeaenbHoe 3HavyeHne. OHO He MOXET
GbITb NPEBLILLIEHO Y TOYHO UMM NPUONU3UTENBHO U3BECTHO. Takoe NpeienbHOE 3HA4YEHNE MOXKET ObITb OCTUT-
HYTO WNW MOYTW OOCTUrHYTO C CYLUECTBEHHON BEPOSATHOCTBIO MPU paccMaTpUBAEMON pPacveTHON CUTyauuu.
Opyrue BO3AENCTBUA HA3bLIBAIOTCS HEOrPaHUYEHHBIMU BO3AEWCTBUSAMM.

7.2.6 Opyrue knaccudmkaumm Bo3gencTBmin

BonbLWMHCTBO ApyrMXx Knaccudukaumin BO3enCTBUM CBA3aHO CO CBOMCTBaMU maTepuana. Nx cneagyer
paccmartpuBaTb B YACTHbIX Cry4Yasx (Hanpumep, No NPOAOIMKUTENbHOCTU BO3AENCTBUA ANs OUeHKn addpekTa
MON3y4yecTu U Ans NOATBEPXKAEHUA COOTBETCTBUS NO YCTanocTy).

7.3 Briusinue oKpyXxawuien cpeabl

BnunsiHuA okpy><atoLLen cpegbl MOryT UMETb MEXaHUYECKUI, DUNYECKUIA, XMMUYECKUI Unn Buonoruye-
CKUI xapakTep U MOryT yXyALlaTb CBOWCTBA MaTepuana CoOOpY>XeHus, Uto, B CBOIO ovepeab, MOXeET Hebnaro-
NPUSTHO BNMATL HA 6@30MacHOCTb M 9KCMyaTaLMOHHYIO HAAEXHOCTb.

BnusHua okpyxatowen cpeabl BO MHOTMMX OTHOLLEHMSX Nog0OHbI BO3AEWCTBMAM U MOTYT Knaccudu-
LMPOBATLCS NOXOXUM CMOcoBoM, 0COBEHHO OTHOCUTENBHO MX U3MEHUYMBOCTU BO BpeMeHu. Takum obpa-
30M, BIIMSAHWA OKpYXatoLlel cpenbl MOryT knaccuuuUMpoBaThCs KaK MOCTOSHHbLIE, BPEMEHHbIE U 0CObble
BO3JENCTBUSA.

MpuMedaHune —pUMepoOM MOCTOSHHOrO BIIMSIHUSA ABMSIETCA XUMUYECKOE BO3AENCTBUE XIOPUA0B B MOPCKON
Bofe Ha 6eToH. Bo3aeiicTBMe BNaXHOCTW Ha [ peBeCUHy NpeAcTaBnsieT coboii NpuMep BPEMEHHOIo BANAHUSA.

CeoiicTBa MatepuanoB CUMbLHO 3aBUCAT OT BO3AEMCTBUI OKPYXKAIOLEN cpeabl, U NOITOMY XapakTepu-
CTUKM 3TMX BO3AEWCTBUIN AOMXKHbI ObITb ONpeAeneHbl AN KaXA0ro KOHKPETHOro Tuna marepuana. Bo MHorux
cry4yasix, BKMoYaoLwmx B cebs XMMMYECKyto M BMONOrMYeckyto agerpagaumio, rmasHbiM HakTopoM ABNAETCA
NPUCYTCTBUE Braru.

BrimaHua okpyxaroLueil cpefbl, N0 BO3MOXHOCTHU, AOJPKHbI ObITb ONUCAHbl YUCIIEHHO TakK Xe, KaK 3T0 ae-
naetcs 4ns BO3aencTBuii. Bo MHOrMX cnyyasx 310 caenarb TPYAHO, U MOSTOMY BMAHUS OKPY>KatoLen cpeabl
4acTo KnaccuuUMpPyHOT NO CTENEHW arpecCMBHOCTU K KOHKPETHOMY Martepuany. Yacro asa unu 6onee tuna
BIMSIHWUI OKPY>KatoLLER cpeabl NpOu3BOAST COBMECTHOE BO3ieCTBUE Bonee CUNbHOE, YeM CyMMa OTAENbHbIX
BNMAHWUI. B Takux cnyvasx cpeay cneayet knaccuduumMpoBaTth Mo €e arpecCMBHOCTHU B LIENOM.

MpumedaHue — B page cnydaes, ogHako, BITUSIHUE OKpyXatoLei cpeabl MOXET GbiTb ONUCAHO YNCNEHHBIMK
3Ha4YeHUAMU, N MOAENU WX BO3LENCTBUA Ha OTAENbHLIA MaTepuan MoryT ObiTb yCTaHOBMEHbl. B Takux cnydasx agerpa-

AalLms MaTepuana Bo BpeMeHW MOXET GbiThb oLeHeHa YncrneHHo. OfuH U3 NpuMepoB — kapGoHW3aLmMa 3alUTHOrO Cnos
GeToHa ANA ycuneHus.
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7.4 CBoiicTBa MaTepuanos

CBONCTBA Marepuanos, BKIMIOYash OCHOBaHWUA, Crnieayer OnuUCbiBaTb U3MEPUMbIMU (DUUYECKUMN BE-
NIMYMHAMKU, U OHWU AOFHKHbI COOTBETCTBOBATbL CBOMCTBAM, KOTOPbIE pacCMaTpuBalOTCA B PaCYETHOW MOAEenu.
JaHHble CBOWCTBA MOMYT M3MEHSITbCA BO BPEMEHMW, B 3aBUCMMOCTU OT TEMNEPATYpPbl, BIAXKHOCTU, UCTOPUN
Harpy>xeHus U T. . OHU TaKKe 3aBUCAT OT ONPEAENEHHbIX YCNOBUI, UMEIOLLIMX OTHOLUEHUE K NPOW3BOACTBY,
NOCTaBKe, U OT YCNOBUII NPUEMKM.

B 06LueM cnyyae CBOICTBA U UX U3MEHEHUS A0MKHbI ObITb ONpeaeneHbl 3 UCNbITAHUI HA COOTBETCTBY-
oLmx obpasuax. MicneiTaHns cneayer NpoBOAUTL Ha CRyYaiHbIX BbIGOPKaX, penpeseHTaTuBHLIX ANng paccMa-
TpuBaemMon reHepanbHOW COBOKYMHOCTM.

C NOMOLLbI0 COOTBETCTBEHHO YCTAHOBAEHHbIX NEPeBOAHbIX KO3 PUUUEHTOB nnu PYHKLUIA CBOMCTBA,
Nony4YeHHbIE NOCPEACTBOM UCNbITaHUM 00pa3LOoB, AOIKHBI ObITb NPeobpa3oBaHbl K CBOMCTBAM, COOTBETCTBY-
IOLLMM JONYLLEHNUAM, CAENAHHbIM B PACYETHbIX Mogenax. Cneayer y4ecTb HeonpeaeneHHOCTb NEPEBOAHBIX
koadhbuLmeHToB. BoamokHbie achdekTbl Npeobpa3oBaHusA, nognexaiyue y4ety — pasmepHbie, BPEMEHHbBIE,
TemneparypHble, BNa)XHOCTHbIE U T. A.

MpumeyaHune — [Onda rpyHTOB, Kak agna o6pasuos, cyllecTsyloWmX B Npupoae, Matepuansl B 6onbLUMHCTBE
Cry4yaeB He NPOW3BOAATCA, OHU HAXOAATCA Ha CTpoUTeNbHON Nnowaake. CnegosaTenbHO, 3HA4YEHUA CBONCTB Heobxoau-
MO OonpefensaTb ANA KaXK4oro NpoekTa otaenbHo. [eTanbHoe uccnegoBaHne, OCHOBAHHOE Ha UCMbITAHWUSAX, MOXET AaTb
Gonee TOYHYIO U NOMHYIO WHPOPMALWIO, YEM YUCTO CTAaTUCTUYECKUIA NOAXOA, OCOBEHHO B TOM, YTO KacaeTcs cucTemaTm-
YecKnx TeHAEeHUMIA unn cnabbix MecT B MPOCTPaHCTBEHHbIX pacnpeaenerusx. OgHako hnyKkTyauumn B O4HOPOAHbLIX MaTe-
pvanax npu orpaHUHMeHHO TOYHOCTM UCTIbITaHUM 1 UX PU3NYECKO UHTEepNpeTaLmii MOXHO 06paboTaTb CTaTUCTUYECKUMM
MeToAamMu. [ns AaHHbIX MarepwarnioB paMKu UCCNEAOoBaHUA SBNAIOTCA 3MEMEHTOM HaAEXHOCTU COOpYXeHWUH, KoTopas
4YacTo ABNSAETCA TPYAHOW ANS KONWYECTBEHHOW OUEHKU. Ha cTaguu npoekTupoBaHuA Apyrue Matepuans ewe He bbinu
npousBefeHbl Unu, No KparHel Mepe, eLle He GbinNK YCTaHOBNEHb!. COOTBETCTBYHOLME CTaTUCTUHECKUE NapaMEeTPbl JOrDK-
Hbl ObITb BbIBegeHbl U3 cyluecTBytoLyeld [0STOMY COBOKYNHOCTU, KOTOPYIO cHUTaloT NofgobHOW HacToswel, u sTu napa-
MeTpPbI AOMKHbI GbITb NPOBEPEHEI BMOCNEACTBUW B COOTBETCTBUM CO CTpaTerneit kavyecta. MigeHTUUKALUSA JOCTAaTOMHO
OAHOPOAHLIX COBOKYNHOCTEH (HanpuMep, apdekTUBHOE AeneHne NpousBoACTBa NApTUAMK) U 06beMbl BbIGOPOK Takke
ABNAIOTCH 3NeMeHTaMM1 KOHCTPYKTVBHOIN HafieXHOCTH.

7.5 NeomeTpuyeckue napameTpbl

leomeTpuyeckme napameTpbl ONUCLIBAIOT OpMy, pasMepbl U oOLLee pacnoroXeHWe COOPYXKEHUA,
CTPOUTENbHbLIX KOHCTPYKUMUIA U CeYEHnn. B npoekTe cneayer yyecTb BO3MOXHYIO HEPAaBHOMEPHOCTb reome-
TPUYECKUX pasmMepoB. 3Ha4YEHUs1 HePaBHOMEPHOCTEN ONPeAEensiioTCs YPOBHEM NPOU3BOACTBA HA 3aBOAE-U3-
rotoBuTENe M KBanudukaumen paboumx npu MOHTaXe Ha CTPOUTENbHON NNOLLAAKE.

M3MeHUnBOCTb GOMbLUMHCTBA FrEOMETPUYECKUX PA3MEPOB MOXKHO CUUTATb MAnon UM HE3HAYUUTENbHOW
MO CPaBHEHUIO C U3MEHYMBOCTbIO BO3EMCTBUM M CBOWCTB MarepuanoB. Takme reoMeTpuyeckue pasmepsbl
crneayeT NPUHUMATh Kak HECHy4YaiiHble (MOCTOSHHBIE), YTO AOIMKHO ObITh OTPaXKEHO B MPOEKTE.

Ecnu OTKNOHEHNE HEeKOTOPbIX rEOMETPUYECKUX PasMepOB OT YCTAHOBMEHHbIX 3HAYEHUN MOXET UMETb
CyLLIECTBEHHOE BMUSAHUE HA paboTy U HECYLLYIO CMOCOGHOCTL COOPYXKEHUSA, FeOMETPUYECKUE pasmepbl cre-
JyeT paccMaTtpuBaTh UMK KakK IBHO Cly4yaiHble NEPEMEHHbIE UMW KaK HESAABHO CrydaiHble B MOAENsiX BO3Aen-
CTBWUI WU CBOWCTB KOHCTPYKLIMA.

MpuMeyaHUe — B KkayecTBe NPOEKTHOIO JOMYLUEHUS CEAYET YYECThb, YTO Npefenbl TOHHOCTU MOryT ObiTh
NPEBLILLIEHL! TOMLKO B PEKUX CIyyasiX.

MHorue reomeTpuyeckue napameTpbl, AaXe Te, KOTOpble paccMaTpuBaloTCA Kak HecnyvamnHble, npu
npoBepKe 3aMEHSIIOTCA uaeanu3npoBaHHbIMU YNPOLLEHHLIMU BENUYMHAMK (Hanpumep, 3¢pdeKTUBHbLIA Npo-
ner unu acbekTUBHAS LLUIMPUHA NOMOK 6anku) Ans MOAENMPOBaHUSA KOHCTPYKLIMIA UK YCNOBUI OKPY>KatoLLen
cpeabl.

CriyyaiHble 3KCLEHTPUCUTETDI, YKITOHbI U KPUBU3HDLI, OKasbiBalOLME BIIMAIOLLME HA PaCYET KOJSIOHH M
CTEH, ABNAITCA CaMbiMU 00bIYHbIMK reomMeTpuyeCckKuMn napameTpamMmu, KOTopble cneayet y4ntbiBatb Kak ba-
30Bble NepeMeHHble. OHU OObIMHO YCTAHABMMBAIOTCH B HOPMAX HA CTPOUTENbHBIE Marepuanbl. 3TU HECOBEP-
LEHCTBA 00bIMHO OonpeaenseTcs MOAENsAMU, B KOTOPbIX YYUMTbIBAETCS YNPOLLEHHbIE AONYLEHUS OTHOCUTENb-
HO «HEeCOBEpLUEHHOM POPMBbI» U 6a30BbIMU NEPEMEHHBIMU, ONPEAENSIOLLUMU CTENEHL HECOBEPLUEHCTBA. Mpu
He06X0AMMOCTU 3T HECOBEPLLEHCTBA MOTYT ObITh YBENUYEHbBI, YTOObI KOMNEHCUPOBATL HEONPEAENEHHOCTb
B TakMX mogensix (M BO3MOXHO, ApYyrue TUMbl HECOBEPLLEHCTB, TakKUe Kak HeOAHOPOAHOCTb CBOWCTB MaTepua-
noB), U Toraa oHM 0603HAYAIOTCS KaK 9KBUBANEHTHbIE FEOMETPUYECKUE HECOBEPLLEHCTBA.

[onycku, yCTaHOBMEHHbIE HA OCHOBE pacyeTa UMM OMbITHLIM MyTeM, CrieAyeT NPOBEePSATb HATYPHLIMK
U3MEPEHUAMU INIEMEHTOB KOHCTPYKLMIA.
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8 Mopenu

8.1 O6wMe NnonoxeHus

PacyeTHble Moaenu AOMKHbI OMUCLIBATL KOHCTPYKLUIO U ee paboTy A0 AOCTUXEHMS paccmaTpuBae-
MOr0O NpeferibHOr0 COCTOSIHUSA, YYUTbLIBAA COOTBETCTBYIOLLME BO3AEWCTBUS U BIIUAHWA OKPYXXAIOLLEN Cpeabl.
Mogemnu B obLlem cryyae cnegyet paccMaTpuBaTh Kak YNpOLUEHUS!, YYUTbIBAKOLME 3HAYUMble DaKTopbl U
npeHebperalLime MeHee BaXKHbIMU.

OObIYHO MOXHO pa3nuyarb crieayroLume Moaenu:

- MOAEnNu BO3AENCTBUN;

- MOAEnu COOPYXeHui, aaLme ceegeHns oo adpdekrax BO3AENCTBUIN (BHYTPEHHUE CUNbI, MOMEHTbI U
T.4.);

- MOZENnn MPOYHOCTH, AalOLue CBEAEHUS O COMNPOTUBAEHUAX, COOTBETCTBYIOWMX adypekTam BO3aEH-
CTBUMI.

OnaHaKo B HEKOTOPbLIX Cry4Yasx yYUTbIBATb 9TU Pasnuyusa HEBO3MOXHO Unu HeyaobHO, HanpuMep, ecnu
U3y4aeTCs HEYCTONYMBOCTbL UMK MOTEPA PABHOBECUS BCEW CUCTEMBI MW €CNKU NPEACTABNSET MHTEPEC B3au-
MOAEWCTBME MEXAY Harpy3kamu 1 peakumen COOpY>KeHuUs.

[ns moaenei Coopy>eHuii HeoBxoAUMO paccMaTpuBaTh Cneayowmue Buabl peakuuii:

- AMHaMUYECKYIO MO CPABHEHUIO CO CTATUYECKON;

- YNPYryto N0 CPaBHEHUIO C HEYNPYTOW;

- FEOMETPUYECKU NUHEINHYIO MO CPABHEHUIO C TEOMETPUYECKN HENUHENHON;

- He 3aBMCMMOE OT BPEMEHU MOBEAEHME N0 CPAaBHEHUIO C 3aBUCUMbIM OT BPeMEHU (Hanpumep, nonay-
4eCTb).

[na moaenei Npo4YHOCTU MOTYT ObITh BBEZIEHBI CNeAyoLmMe NoapasaeneHus:

- roKanbHble MOAENU NPOYHOCTU, MOAENN MPOYHOCTU 3NEMEHTA U MOAENN NPOYHOCTU CUCTEMBI;

- MTHOBEHHbIE MOAENW NPOYHOCTU U MOZENM, BKMovaowme B ceba kymynatusHble addekTsl (Hanpu-
Mep, YyCTanocCTb, KyMynaTuBHble gechopmauum n 1. 4.).

Bbibop noaxoasLuen moaenu Ans HEKOTOPO PaCHETHOW CUTYaUUKU 3aBUCUT OT XapaKTePUCTUK Harpy3sku,
CBOWCTB Matepuana u reoMeTpumn COOPY>KEHUSA.

PacuyeTtHble mMoaenu, kak npaBumio, AOMKHbI 6a3npoBaTbCsl HA SKCNEPUMEHTaNbHON KONUYECTBEHHON
npoBepKe MPUHATLIX NPeanonoXeHW!, OnpeaensitoLWmMX COOTHOLLEHUS MexXay BO3AeWcTBUEM M 3PPEKTOM
BO3AEMCTBMA U MEXAY 3PPEKTOM BO3ALICTBUA U MPOYHOCTLIO.

8.2 Tunel Mogenen

8.2.1 Mopenu Bo3gencTeusA

MonHas Moaenb BO3AECTBUA AOMXKHA ONUCLIBATL Er0 CBOMCTBA, TakMe Kak BEMUYMHA, NONOXKEHUE, Ha-
npasreHue, NPoaOMKNTENBHOCTb U T. 4. B HEKOTOPLIX Cry4asax He0BX0AUMO YUMTbIBaTb, YTO PasnuyHble CBON-
CTBa BO3eNCTBMA MOTYT ObITb B3aUMOCBA3aHbl UMK 3aBUCETb OT peakLun COOPY>KEHUS.

BenuunHa Bo3geicteus F B 0OLLEM BUAE MOXET ONUCLIBATLCS BblPaXKEHMEM

F = 0(Fp,0), O

rae ¢() — COOTBETCTBYIOLLAN DYHKLINS;
Fy — Ga3soBas nepemMeHHas BO3OENCTBUS, KOTOPas YacTo M3MEHSAETCA BO BPEMEHM U NPOCTPaHCTBE (Cry-
YyaiiHO UMK Hecny4aiHo) 1 B OOLLEM Crny4Yae He 3aBUCUT OT KOHCTPYKLIUMK;
® — CryyariHas unu HecnyvanHas NepeMeHHas, KoTopas MOXET 3aBUCETb OT CBOWCTB KOHCTPYKLMU U
npeoGpasyet Fy k BO3AENCTBUIO F.
Hanpumep, nepemeHHas F, onpeaenseTcs:
- AN COGCTBEHHOTO BECA — pasMepamy U NNOTHOCTLIO MaCChl;
- ANsi CHEroBOW Harpy3km — BECOM CHEroBOro MoKpoBa;
- NS BETPOBON Harpy3ku — CKOPOCTLIO BETpaA Ha 6a30Boi BeicoTe 10 M HaZ yPOBHEM 3EMIN.
lepeMeHHas o onpeaenaeTca:
- AN CHEroBOW Harpy3ku — KO3(PPULMEHTOM, KOTOPbIN npeobpasyeT BeC CHEroBOro rMoKpoBa K CHEro-
BOW Harpy3Kke Ha NoKpbITUE;
- AN BETPOBOW HArpy3ku — nNepemMeHHoON B 3aBUCUMOCTM OT COOTHOLLIEHUS CKOPOCTU U AABIIEHUSA.
Moapo6HOCTM Moaenu BO3AeiCTBUA, koTopasa Tpebyercs ans pacyeTa, 3aBUCAT OT TUNA BbIMOMHAEMO-
ro pacverta. MNpu cratudyeckom pacudete 6e3 yyera 3aBUCALLUX OT BPEMEHU MU KYMYNATUBHBLIX 3(ppekToB
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06bIYHO BaXXHbl TONbKO MakKCUMarnbHblE U MUHUMArbHbIE 3HAYEHUA B TEYEHWEe HEeKOTOpPOro nepuoaa MnoBTo-
psemoctu. Ecnm Heobx0AMMO yunThIBaTL COYETAHUE HECKONbKUX BPEMEHHbLIX BO3AEWCTBUI, 3aBUCALLMX OT
BpEMEHU, TO noTpebdyercs bonee aetansHoe pacCMOTPEHUE.

Korga BaXkHO yyeCTb AMHaMU4eCKOe MoBejeHue, MoxeT noTpebosarbcs 6onee aeranbHoe onucaHue
npouecca. JuHamuyeckas Moaenb BO3AEeWCTBMSA AOMMKHA ONUCLIBaTb U3MEHEHNE BO3AENCTBUA BO BPEMEHU
[0CTatovHO NOAPOGHBIM U TOYHBLIM CNOCOGOM, ANsl TOro YTOOLI NONYYUTL AOCTATOMHO TOYHbIE PEe3ynbTaThbl
pacuetoB. Bo3aeiicTBue MOXeET ObITb 33/1aHO BO BPEMEHHOI UnKu 4YacTOTHON obnacrtu, kak byaet achdekTus-
Hee. HeonpeaeneHHOCTU B XPOHOMNOIMKU BO3AE€NCTBUS1 MOXKHO NPeACTaBUTb HECNyJYanHOW (hyHKLMEN BPEMEHHU,
otobpas Tpebyemoe YMCno CryyanHbIX NapaMeTpoB, UIMU Kak BEPOATHOCTHLIN Npouecc. BepoATHOCTHLIE Npo-
LIECCbl 4acCTO GbIBAIOT KyCOYHO-CTaLMOHAPHbIMMU.

B HeKOoTOpbIX Criyyasix AMHaMuM4eckue BO3AEeNCTBUSI MOTYT 3aBMCETb OT CBOMCTB Marepuanos M XecT-
KOCTW COOPY>XEHMSI, KaK, Hanpumep, B Criyyae CTONMKHOBeHuUsi. B Takux cnyvasx Lenecoobpa3Ho yCTaHOBUTb
obcroaTenbcTBa (Macchl, Ha4YanbHbIE CKOPOCTHU) BMECTO TOr0, YTOGbI NPUHUMATbL 3Ha4YeHue Bo3aeicTeusA. Oa-
HAKO Ha OCHOBE aHanu3a npefaernbHbIX 3HaYEHUI (HanpuMep, NPUHUMAN KOHCTPYKLUIO XKECTKOM) MOXXHO Npu-
BECTU 3Ty 3a4a4y K ONpeeneHunto 9KBUBANEHTHbIX CTaTU4eCKUX BO3AENCTBUN.

BO MHOrMX Cry4asix YMCNEeHHble 3HAa4YeHUsl NapaMeTpoB BO3AENCTBUS He BCera BO3MOXHO BbiOpaTb
3apaHee TakuM cnocoOoM, UTOObI KOHEYHbIW pe3ynkrar Nony4urnca ¢ 3anacom. oaTtomy, ecnu napameTpsbl
BO3A€WCTBUS He MOTYT ObITb onpeaeneHbl ¢ HEOOXOAUMOW TOYHOCTBIO, MOXET NOTPE0OBATLCSA BbINOMHEHUE
HECKONbKUX PACYETOB C Pa3nNUUYHbIMKU NPEANONOXEHNSIMU OTHOCUTENbHO MOAENN BO3AEUCTBUS.

Ecnu Bo3aeiiCTBUE BbI3bIBAET 3HAUUTENbLHYIO YCTANOCTb KOHCTPYKLMK, TO 3dpchbekT Bo3aencTBus (Mecrt-
HOe HanpsHkeHWe) HeobxoaMMO onNucaTb NOCPEACTBOM OAHON U3 CMeAyIOLLIMX XapaKTepPUCTUK:

- NONHAA XPOHOMNOrUs KonebaHuin HaNPsHKEHUS], YacTO B CTAaTUCTUUECKUX TEPMUHAX; UITU

- 3ajlaHne psaa LUMKINoB HaNpsXXeHU U COOTBETCTBYIOLLIErO YUCNa LIUKIOB.

HeonpeaeneHHOCTH, KacaloLMecs 3HaYEHMWIA 3TUX BO3AENCTBUIA, HYXKHO paccMarpuBarb TEM Xe Croco-
60M, UTO ¥ ANA ApPYrUX BUAOB BPEMEHHbIX BO3E€NCTBUN.

NpuMeyvaHue —[OonorHuUTenbHele NOAPOGHOCTU O MOAENsX BO3AeACTBUIN NPUBEAEHEI B MPUNOXeHUM F.

8.2.2 Mopgenu, onucbiBaloLmne reoMeTpuYyeckue CBOMCTBA COOPYKEHUA

CoopyeHue B 00LLEM Criydae MOXET ObITb NpeaCTaBNneHo MOAENbLIO, COCTOALLEN U3 OAHOMEPHbIX drie-
MEHTOB (6arnku, KONOHHbI, BaHTbI, apkM U T. 4.), ABYMEPHbIX 9NEMEHTOB (NNNUTbI, CTEHKU, 0BONOYKM U T. A.) U
TPEeXMEPHbIX 3MEMEHTOB.

leomeTpuyeCKne pasMepbl, KOTOPbIE BKMKOYAKTCA B MOAENb, B 0OLLEM Cly4ae OTHOCSTCS K HOMUHATb-
HbIM 3Ha4YEHUAM, TO €CTb 3HAYEHUAM, AaHHBIM B YEPTEXAX, ONUCAHUAX U T. 4. OBbLIYHO reoMeTpuyeckue pas-
Mepbl AEeNCTBYIOLUEN KOHCTPYKLIMU OTIIMYAIOTCA OT UX HOMUHAMNbLHLIX 3HAYEHUIA, TO €CTb Y KOHCTPYKLIMKU €CTb
reoMeTpuyeckue HecoeepLueHcTBa. Ecnu pabora KOHCTPYKUMKM YYBCTBUTENBHA K TaKMM HECOBEPLLEHCTBaM,
TO OHU AOMXHbI ObITb BKIIOYEHbI B MOAESb.

Bo MHOrux cnyvasx gecopmanum KOHCTPYKLMU BbI3bIBAIOT CYLLECTBEHHbIE OTKITOHEHUS OT HOMUHATb-
HbIX 3HaYEeHWUn reomeTpudeckux pasmepos. Ecnu takue gedopmMaumm BaxKHbl AN paboTbl KOHCTPYKUMU, UX
NpUXOAUTCHA paccMaTpuBaTh B pac4eTe NpUHUMNUansHO TEM XKe CambliM CnocoBoM, YTO U HECOBEPLLEHCTRA.
B dekTbl Taknx gedopmanmii 06bIMHO 0603HAYAIOTCS KaK reOMETPUYECKN HEMUHENHBbIE, NN 3P deEKTbI BTO-
poro nopsiaka.

8.2.3 Mopgenu, onucbiBarouwmne CBOMCTBA MaTepUaNioB U CTaTUYECKUE peakLum

Moyt BO BCEX NPOEKTHLIX pacHeTax Heo6XoaMMO NPUHUMATb HEKOTOPbIE AONYLLEHUSI O COOTHOLLEHUSX
MeXxay cunamu Unm MOMeHTamm u gedopmauusamu (Unm ckopocTaMu aedopmarum). ST JOMYLUEHMSA MOTYT
U3MEHATLCS B 3aBMCUMOCTM OT Lenu U Tuna pacdeta. Camasa obwias 3aBUCUMOCTb, NPMHUMAeMasi B pac-
yeTe, BbITEKAeT U3 YNpyroro noBeAeHUs npu HU3KOM YPOBHE BO3AEMCTBUIA (KOraa MosHas peakums COOpyxe-
HUS CYNTAETCA YNPYroi), pa3BuBasACh B MNNaCTUYECKOE NOBEAEHWUE B ONpPeENeHHbIX YaCTSAX COOPYKEHUA Npu
BbICOKOM YPOBHE BO3AEWCTBMIA. B APYrMX 4acTAX COOPYXXEHUSI BO3HMKAIOT MPOMEXYTOYHbIE cTaauu. Takue
3aBMCUMOCTM MOTYT MUCMONbL30BaTLCA B BOMNbLUIMHCTBE criyqaes. OaHaKoO NpW MCNONb30BaHUK NGO Teopumn
B YCINOBUSI HEYMPYroro Unm 3aKkpuTUYECKOro NoBeAEeHUs NPUXOAUTCH MPUHMMATbL BO BHUMaHUE NOBTOPEHUS
BPEMEHHbIX BO3AEWCTBUNA.

Teopus ynpyroctu MOXET pacLEHUBaTLCA Kak ynpolleHue Gonee obLiel Teopum u MOXeT B obLuem
crnyyae 1cnonb30BaTbCs NPU YCAOBUW, YTO CUMbl U MOMEHTbI OrPaHUYEHbl TEMU 3HAYEHUAMM, NPU KOTOPbIX
NOBEAEHNEe COOPYXEHUs BCe elle paccMaTpuBaeTcs Kak ynpyroe. OQHaKo Teopus ynpyrocTu MOXET Takke
UCMONb30BaTLCA U B APYrux criydasx, €Cny oHa NPMMEHAETCA Kak KOHCepBaTMBHOE NpUBnMXeHue.

Teopuu, Npu KOTOPbIX AOMYCKAETCA YYUTbIBATL NOMHOE pa3BuTUE NnacTuieckux aecopmaumii B onpe-
JerneHHbIX 30HaX KOHCTPYKUMK (NnacTUYecKue LapHUpbl B Bankax, NUMHUM paspyLleHUs B NAUTaxX U T. 4.),
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MOTYT TalKe UCMONb30BaTLCA MPKU YCNOBUU, YTO Aedopmauumm, Npu KOTOPbIX BO3ZHWKAET NnacTUYecKkoe mno-
BeaeHue, 06pasyloTcsa 40 HAaCTYNNEHUs NPedenbHOr0 COCTOSHMA NO HECYLLEeNn cnocobHocTu. Bropoe ycnosue
COCTOWUT B TOM, YTO BO3AENCTBUSA, BNUAIOLIME HA 3TU gedopManunmn, He AOMMKHbI MOBTOPATLCA 4acTo. Takum
00pasom, Npu ONpeaeneHun NPeaenoB HECYLLEN CMOCOOHOCTU COOPYXKEHUA TEOPUID NNACTUYHOCTU HYXXHO
UCMONb30BaTb C OCTOPOXXHOCTBIO, €CMM 3Ta HECYLLAaA CNOCOOHOCTb OrpaHU4MBaEeTCA:

- XpYNK1MM paspyLLeHnemM Unm

- OTKa30M M3-3a NOTepu YCTONYMBOCTH.

B cnyuasx, korga mogenu adppekta BO3AENCTBUSA U MOAENU NPOYHOCTU MPUMEHSIOTCA B pacyeTax oT-
JenbHo, oba 3Tu BMAA MoZenel AOMKHbI B NpUHUMNE OblTb B3AUMHO COBMECTUMbIMU. OQHAKO BO MHOTUX
cry4asax 910T NPUHLMN MOXET ObITb MOAMMUUMPOBAH MNKU YNPOLLEH. Tak, Hanpumep, u3rndawLmMin MOMEHT
(achhekT BO3aENCTBUS) B HEpaspesHoi Banke MOXET ObITb BbIYUCIEH B COOTBETCTBUW C TEOPUEN YNPYTOCTH,
a MPOYHOCTb — COTMAacHO TEOPUM NMNACTUYHOCTU. B aApyrux cny4vasx, 0cobeHHo aAna ydeta adhpekToB BTOPOro
nopsigka u Apyrux HENUHENHbIX 3OEeKTOB, Taknue pacyeTbl HEe AOMYCKaeTcs NPUMEHATL 6e3 cneymanbHbIX
Mep NPeaOCTOPOXKHOCTH.

8.2.4 Mogenu guHaMU4eCKON peakuumn

B 6onbluMHCTBE CnyvyaeB AMHaMMYECKas peakuusi COOPYXEHUS BbI3bIBAETCS ObICTPbIM U3MEHEHUEM
3Ha4YeHNd, NONOXKEHNA UK HaNpaBneHMs Bo3aencTensa. OgHako BHe3anHOEe U3MeHeHUe (YMEHbLUEHWE) XKeCT-
KOCTW UNW CONPOTUBMEHUS AMEMEHTA KOHCTPYKLMM MOXET Talke BbI3BaTb AMHAMUYECKOE noBeAeHue. Tak,
Hanpumep, nepeMeLLeHne anemMeHTa KOHCTPYKUMK, YNTOMSAHYTOro B nepeyvncnenumn d) 5.3, MOXXET npon3BecTu
AnHammnyeckune apeKThbl.

OuHaMnyeckuin aHanu3 MOXET BbINOSHATLCA BO BPEMEHHOW M B YacToTHOM obnactu. Ecnu Harpyska
OMMCBLIBAETCA B CTATUCTUYECKMX TEPMUHAX, TO HEODXOAMMO TaKKE reHEPUPOBaThL CTAaTUCTUYECKOE ONUCaHWe
peakumu. Ha 0CHOBE TaKkoro ofnMCcaHus MOXHO BbIYUCIUTL BEPOATHOCTb MPEBbLILLUEHUS HEKOTOPOro Npeaenb-
HOro COCTOSIHUSI B TE@YEHME 3a4aHHOr0 nNepuoaa NoOBTOPSAEMOCTH.

CBOWCTBA KOHCTPYKLMU MOTYT 3aBMCETb MU HE 3aBUCETb OT BPeMeHU. B NOMHOCTbIO BEPOSATHOCTHOM
aHanuse 3Tn apdeKkTbl CnegyeT yunTbiBaTh.

Mopaenu ana AMHamMuyeckoro aHanu3a BKoYaloT B cebs:

- MOAEernb XeCTKOCTH,

- MoAernb AeMndupoBaHuns u

- MOA€enb UHEepLUK.

Mopgenb >eCTKOCTM NPUHLMNUANbLHO Takas ke, Kak AnA CTaTM4eckoro aHanusa. M3-3a guHaMum4eckux
BITUSAHMI XKECTKOCTb MOXET YBENUUYMBATLCSA, XOTA NOBTOPEHUS MOTYT TaKKe BbI3BATb Aerpagauuto marepuana
U YMEHbLUEHNE XeCTKOCTU. NS HenuHelHbIX Moaenen maTtepmanoB 00bIMHO YPOBEHb HAMPsHKEHWA 3aBUCUT
OT BO3pacTaHusa A0 npeaena Teky4yecTu.

Cunbl MHEPLUMU BO3HUKAIOT U3-3a YCKOPEHUSI MACcChl KOHCTPYKLMM, MAacCbl HEKOHCTPYKTUBHbIX 3M1eMEH-
TOB U AOMOSNHUTENbHOWM MaCChl OKPYXAKOLLEN XXUAKOCTU, BO3AYXa UNU rpyHTa. [JaHHbIe AONOMHUTENbHbIE BKNa-
Abl MacC AalT Hayano B3aMMOAEWCTBUIO KOHCTPYKUMM C ee cpefoi. MoxeT notpeboBaTbCs BbINONHEHUE
AMHaMUYECKOro aHanm3a ¢ pacCMOTPEHUEM Pa3NUYHbIX BKNAg0B Mace.

OemMndupoBaHme MoxeT ObITb pe3ynbTaTtoM AeNCTBUSA MHOTUX Pa3NMYHbIX TUMOB MexaHu3moB. Haunbo-
nee BaXHblE U3 HUX:

- aeMndupoBaHne maTepranos, HaNnpUMep, U3-3a yrnpyron NPUMpoabI UMK U3-3a MNACcTUYECKOrO NOBEAEHNS,

- 3aTyxaHue u3-3a TPEHUS B COeAUHEHUAX;

- 3aTyxaHune n3-3a BNUAHUSA HEKOHCTPYKTUBHBIX 9NIEMEHTOB;

- reomeTpuyeckoe aeMndupoBaHue;

- AeMndupoBaHue B Matepuane rpyHTa;

- a9pOAMHAMUYECKOE U TMAPOANHAMUYECKOE AeMndpupoBaHme.

YNomsiHyTble MexaHu3Mbl NPeACTaBnAaIoT NPUMEPLl B3AUMOAEINCTBUS COOPYXKEHUA C OKPY>KAlOLLEn cpe-
o1, B 0cobbix cny4asax aTu SABMEHUA 3aTyXaHus MOTYT MMETb OTPULATENbHbINA 3HAK, YTO NPUBOAUT K MOTO-
KY 3HEeprum u3 oKpyxarLlen cpeabl K COOPYXEeHUI0. B kayecTBe NnpumMepoB MOXXHO Ha3BaTb ranonupoBaHue,
dnatTep U 40 HEKOTOPOI CTENEHU PeakLuio BUXPEBOro BO30yXaeHus.

CneuuanbHblM NPUMEPOM U3 MEPBON BbILLE YMOMSAHYTOW KaTeropuu CRy>XUT AWHaAMMYECKas peakuums
Npu CUMbHBIX 3EMNETPACEHNAX. B aToM criydyae GbiBaeT HEOOXOAMMO MPUHATbL BO BHUMAHUE LMUKIMYECKYIO
Jerpagaumio U COOTBETCTBYIOLLEE TMCTEPE3UCHOE PacCessHUE SHEPTUM.

Mpu npakTuyeckux pacyetax He Bcerga noTpedyeTcs NpoBeAEeHWE MONHOr0 AMHAMUYECKOro aHanu-
3a, Jaxe Npu HanuuuMU BaXHbIX AMHAMWUYECKUX BO3AENCTBUIA. BO MHOMMX crnyyasx AOCTaTOMHO MULb YMpo-
weHua. Hanbonee obuwan npoueaypa COCTOUT B BbIYUCMEHUM KBA3UCTATUYECKON peakuun U YMHOXEHUU
€€ Ha AMHaAMUYECKUn KoadbnuUmMeHT, sensaowmuinca yHkumen npeobnaaatoLlein co6CTBEHHON YacToThbl U OT-
HOCUTENbLHOIO AemndupoBaHus. ng cneyunansHbiX KNaccoB 34aHWU BO3MOXHbI AanbHelwme ynpoLLeHus.
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8.2.5 Mopgenu yctanocTtun

Ecnu coopyxeHue nogBemkeHo TakuM Buaam BO3AENCTBUI, KOTOPbIE MOTYT BbI3BaTb YCTANOCTb, TO HE-
06X04UMO BbINOMHUTL NPOBEPKY, YTO HAAEXHOCTbL MO OTHOLLUEHWUIO K YCTanocTu gocratoyHa. Moagenu, kotopslie
MOTYT MCNONb30BaTbCA ANA BblIMUCNEHUA CONPOTUBMEHUA YCTanoCTU, 3aBUCAT rMaBHbIM o6pa30|v| OoT Tuna
MarepuanoB KOHCTPYKUUKU. DTO 03HAYAET, YTO OOLLMX NPABUN AN TakuxX MoAeneii He cylecTByeT. Bo MHOrux
cry4asx MOAEnu MOryT OCHOBbIBATLCA HA U3BECTHBIX COOTHOLLEHUAX MEXAY COMPOTUBIEHUEM U YUCITOM Lin-
KINOB Harpy>eHWUsi, NONy4YEHHbIX IMNUPUYECKUM MYTEM, UM HA MEXaHUKE pa3pyLueHusl. [JOrmKHOe BHUMAaHUE
AOIKHO ObITh YAENEHO pesynbTaTtam 0CcMoTpa U 0BCny>KMBaHUSA.

MpumMedaHune—CM. npunoxeHune C.

8.3 HeonpepaeneHHocTu moaenu

Pac4yeTHaa mogenb OCHOBbLIBAETCA HA PU3UYECKOM UITU SMNMPUYECKOM COOTHOLLEHUW MEXAY COOTBET-
CTBYHOLWMMN NepeMeHHbIMU, ABNALMMAUCA B 06LLI,6M crny4yae cny4yanHbiMU BENUUUHAMM:

Y =X, X5, ey X, “4)

rae Y  — 3HaveHue, npefckasaHHoe Ha OCHOBE MOAENM;
f () — byHKUMA moaenu;
X; — 6a30Bble NepeMeHHbIE.

Mogenb f{) MOXET BbITb NPU3HAHA HACTONLKO MOMHON W TOYHOM, YTO €CNKU 3HAYEHUA X; U3BECTHbI U3
cneyunanbHOro aKCnepuMeHTa (Ha OCHOBE U3MEPEHUIT), TO pe3ynbTaT Y MOoXeT ObITb Npeackasan 6e3 oLumbku.
B 6onblUMHCTBE CriydyaeB MoAenb OyAeT HENOMHOW U HETOYHOW. OTO MOXET ObiTb PE3ynsTaToM OTCYTCTBUSA
3HaHWUI UK NpeaHaMEepPEHHbIM YNPOLLEHUEM Moaenu ansa yao6cTea NPoekTMPOBLUMKA. [eNCTBUTENbHIN pe-
3ynbTaT Y aKkcnepuMeHTa MoxeT BbiTb cnegyowum o6pasoM 3anncaH

Y = £, o X 8y, s 0. (5)

6 YNOMUHAIOTCS KaK nMapaMeTpbl, KOTOPbIE COAEPXaT HeonpeaeneHHocTU mMoaenu u obpabarsiBalorca
KaK criyyaiHble nepemeHHble. VX ctaTucTnyeckne cBoNcTBa MoryT GbiTh NonydYeHbl B 6OMbLMHCTBE Criyyaes
U3 KCMEPUMEHTOB UnK HabnogeHuin. Ana mogenen NPOYHOCTU CPEAHUE 3HAUEHUS STUX NAPAMETPOB B NPUH-
umne cnegyer onpeaensTb Takum 06pa3om, YToObl pacyeTHas MOAErNb B CPeAHEM NPABUILHO NPeacKasbiBa-
na pesynsrarhbl UCMbITaHWIA.

MpumMedaHune—/[na 4ONONHUTENBHON UHOPMaLMK CM. NpunoxeHue D.

B GonbluMHCTBE crnyyaeB Mogenu, 0COOEHHO ChopMynUPOBAHHbIE ANS Lienel pacderta, OCHOBaHbl Ha
JonyweHusix (06bIMHO UCMONB3YIOT Kak pe3epBHbIE), KOTOPbIE HE OTPAXKAIOT YCIIOBUI, NPOUCX0ASLLMX B AEN-
CTBUTENbHOCTU. B Takux cnyvasix cneayer yuuTbliBaTb HEONPEAENEeHHOCTU MOAENU B COOTBETCTBUM C NPUHLIU-
namu, NpuBeAEHHbIMU Bbile. MNpuMepom Takoro AonyLieHus 6bino Obl NnpeHedpexxeHne NPOYHOCTbIO 6eToHa
NPy pacTSXKEHUU NPU BbIYUCIEHNM COMPOTUBNEHUA U3rnby >kene3o6eToHHON Ganku.

MpwuMedaHu e — OLeHka NPOYHOCTY CHU3Y He Beerga NPMBOAMUT K 3anacy HafleXXHOCTU. HanpuMmep, NnpoBepky
pa3pyLUeHWs Npu cpese NPeAnoYTUTENBHO BHIMOMHATL Npu Goree BLICOKOHA OLIeHKe CONPOTUBNEHNA Ha M3rUG 0GONX KOH-
LIOB areMeHTa.

8.4 PacueTt Ha OCHOBe 3KCNEpPUMEHTaNbHbIX Moaenen

B Tex cnyvasx, korga COOTBETCTBYHOLLAA pacyeTHasi MoAenb OTCYTCTBYET, 4acTb paCYETHbIX npoueayp
MOXET ObITb BbINOMIHEHA HA OCHOBE 3KCMEPUMEHTanNbHbIX Moaenei. MoCTaHOBKY M OLEHKY UCMbITAHWI crie-
OYET BbINOMNHATb TaK, YTOObI COOPY>XEHME B COOTBETCTBUK C MPOEKTOM MMENO MO KPaHEN MEepe Ty e Hafex-
HOCTb MpPU BCEX COOTBETCTBYIOLUMX MPEAENbHbIX COCTOAHUSIX U YCIIOBUSIX HArpy>XEHUs1, YTO U COOPYXKEHMUS,
NPOEKTUPOBAHNE KOTOPbIX BbIMOMHANOCH UCKMIOYUTENBHO HA OCHOBE PaCYETHLIX MOAENEN. YCnoBus, KOTopble
He yAOBMETBOPSAIOTCS BO BPEMS UCMbITAHUS (HanpuMep, ANUTENbHOe HabnogeHne) AOMXKHbl ObiTh YYTEHBI
OTAENLHO.

SKCnepuMeHTanbHbIe MOAENU MOTYT ObiTb MCMONb30BaHbI NS BbIMUCTEHUS:

- HarpysoK Ha CoopyxeHus (Hanpumep, NP1 UCMbLITAHUAX B a3pOANHaMUYECKON TpyGe);

- peakuum COOPY>KEHUS NMPU HArPY>KEHUU UMK aBaPUIHOM COBbLITUW;

- NPOYHOCTU UINN XKECTKOCTU COOPYXKEHUS UIN ANEMEHTa KOHCTPYKLUN.

MpumMedaHune—TpoBepka CBOICTB Marepuaros WK APYrMe KOHTPOSbHEIE UCTIBITAHWS HE paccMaTpUBaKOTCS
KaK NpOEKTUPOBaHUE Ha OCHOBE 3KCMEPUMEHTarbHLIX Mogenei.
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Mepen UCNBITAHUEM HYXXHO, MO BO3MOXHOCTM, YCTAHOBUTL PACYETHYI0 MOAENb, BKIOYaLLylo B cebs
COOTBETCTBYIOLUMWIA PAJ NEPEMEHHBIX, U YETKO 0003HAYUTL HEU3BECTHbIE KOA(DMULIMEHTLI UMK BEMUYUHDI, KO-
TOpbIE Cneayer OUEHUTb Ha OCHOBE WCMNbITaHWi. Ecnn 3TO0 HEBO3MOXHO, TO HEOBXOAMMO BLINOMHUTL PSA
npeaBapuTEnbHbIX UCTILITAHWIA.

CooteetcTByloe 6a3oBble NEPEMEHHbIE, TakMe KaKk BO3AEWCTBUS, CBONCTBA MarepuasrioB U reome-
TPUYECKNE NapameTpbl, CNeayeT NpeaBapuTENbHO M3MEPUTb MPSMO UM KOCBEHHO TSt KAXA0r0 UCMbITAHKS,
Jaxke ecnu OHW He NPUCYTCTBYIOT SIBHO B pacYeTHON Moaenu. Ecnu 3HadeHust cnyvaiHbiX NepeMeHHbIX n3Me-
pstoTcs, BbIGOpka HeobA3aTenbHO AOMKHA ObiTh PENPE3eHTaTUBHOM; B 3TUX CRyYasix MOXHO, HanpuMep, Bbi-
Gupatb npoueaypel ANs AOCTMKEHNSA 3HAYEHWUIA, HAXOAALLMXCA OKOMO OLEHUBAEMOIO PACHETHOIO 3HAYEHMUSI.
Ecnun 3HayeHus criydaiiHblX NEPEMEHHbIX NPW UCTILITAHUAX HE U3MEPAIOT, CredyeT YyA0CTOBEPUTLCS, YTO OHU
npuHagnexar K NpeacraBuTenbLHON BbIOOPKeE.

OUueHKy pesynkTaToB UCNbITAHWI CreayeT NPOBOAMTL HA OCHOBE CTaTUCTUYECKUX MeTOA0B. B npuHum-
ne, UCTbITAHWA AOMMKHbI MPUBECTMW K PacnpeeneHnto BEPOATHOCTEN ANs BbIOBPaHHbIX HEM3BECTHBIX BEMUYMH,
BKIOYas crarncruyeckme owmbku. OCHOBBLIBAACh HA 9TOM PaCMNpPEAENneHnn, MOXHO BbIYMCIUTL PacyETHbIE
3HAYEHMSA M YacTHble KOAMPULIMEHTBI, KOTOPbLIE OyayT 3aA4e/CTBOBaHbI NPU UCNONb30BAHUU METOAA YaCTHbIX
KO3 HULMEHTOB.

MpumedaHue—Bonee nogpobHyto MHPOPMaLMIO CM B Npunoxerun D.

Ecnu npu 06paboTke pesynbTaTtoB UCTLITAHUA NOMYYalOT PE3ynbTaTbhl, HECOBMECTUMbIE C OMbITOM, TO
CrEeAyeT HalTh U 3aperucTpupoBaTh AeTaribHbIe NPUYUHBI OTKIOHEHWIA.

9 MpuHUMNBLI pacyeTa Ha BePOATHOCTHON OCHOBE

9.1 OOLWMe NoNoXeHnsA

B HacTosiLem pasaene npuHATO AonyweHue, Yto 6a3oBble nepemeHHble (CM. 7.1) paccmarpuBaloTcs
Kak crnyyariHele u 06pabaTbiBaloTCs C NOMOLLbIO BEPOSATHOCTHBIX NPOLEAYP.

Ecnu KOHCTPYKUMUA UM HArpy3ku 3agaHbl, TO Takme npoueaypbl NO3BONAIOT YETKO OLEHUTb BEPOSITHOCT-
HYIO MEpY HaAEXHOCTU (Hanmpumep, BEPOSTHOCTbL OTKa3a). B GonbLUMHCTBE Cnyvaes STO 3HaYeHue cneagyet
paccmaTtpuBaTtb TOMbKO Kak CNpaBOYyHOE 3HaveHue. OAHAKO 3TO 3HAa4YeHUe MOXET ObiTb MCNOMbL3OBAHO ANS
nocrneaoBaTenbHbIX CPABHEHMI Pa3fMYHbIX PAaCYETHbIX CUTyaUMi W, crieqoBarenbHO, Ans kanubpoBok OT-
HOCUTENMbHO YCTAHOBEHHOMO YPOBHSA HAAEXHOCTU. YPOBEHb HAAEXHOCTU MOXET ObiTb AndpepeHumpoBaH
COrnacHo noTepsm OT OTKa3sa, Kak ykasaHo B 5.2.

BepoATHOCTHBIM pacyeT 03HAYaET, YTO COOPY>KEHME NPOEKTUPYETCsl Tak, YTobbl, HaNpUMep, BEpPOAT-
HOCTb OTKas3a, p; HE MPEBbICUIA YKa3aHHYI0 BEFIMUNHY, Pss 3@ HEKOTOPbIH YCTAHOBNIEHHLIN NEPUOA BPEMEHN:

Pr= . ®
OTKa3s CBA3aH C NepexoioM NPeaeribHOro COCTOSIHUSA U3 00MacTy enarenbHbIX COCTOsIHWI B 00nacTb

HexenarenbHbIX COCTOSIHMI COrnacHo pasgeny 5. B oTHoweHuu ypaBHeHur (1) n (2) HexxenatenbHoe COCTONA-
HUe onpeaendaeTcs npeaenbHonW PyHKUMUEN COCTOAHUA

9X) <0, @)

roe X — 0a30Bble NepeMeHHble, OTHOCALLMECH K 3afaqe.

Boobuie 0a3oBble nepemeHHble, OMUCbIBAOLLMEe BPEeMEHHbIe BO3AENCTBUA U BIUSAHUS OKpYXXaloLlewn
cpeabl, AOMKHbI ObITb ONMMCaHbLI C MOMOLLBIO CRyYarHbIX NPOLECcCoB. Bo MHOMMX cny4yasix, 0gHaKo, onucaHue
6a30BOV NEpPEMEHHON, KaK Cry4YanHOW NepeMeHHON ¢ PyHKUUEN pacnpeaeneHns BEPOATHOCTM AN MakCUMy-
Ma B npeaenax AaHHOro nepmoaa noBTOPSAEMOCTU MOXET ObITb BMOJSIHE 4OCTATOMHbIM. [pyrue 6a3oBbie nepe-
MEHHbIe (Takue Kak Matepuarn, noasepraemblil JENCTBUIO KOPPO3UMW) MOTYT 3aBUCETb OT BPEMEHMU.

MapameTpbl HeonpeaeneHHOCTN Moaenu 6 cornacHo 7.3 paccMaTpuBalOTCA Kak CryvyanHble nepeMeH-
HblE, ¥ B NPUHUMME C HUMK 00paLLAIOTCA TakuM >xe 00pa3oM, kak ¢ 6a30BbIMU NEPEMEHHBLIMU.

[ns 60nbLUMHCTBA NpeaernbHbIX COCTOSAHUIA NO HECYLLEN CMOCOBHOCTU U AN HEKOTOPbLIX NPeaerbHbIX CO-
CTOSIHUI SKCMyaTauMOHHOW NPUroAHOCTU BEPOATHOCTb OTKa3a MOXET ObITb 3anucaHa cnegylowmm o6pasom:

ps= plg(X) <0]. ®
[ns saBuCALLMX OT BPEMEHU NepeMeHHbIX CreayeT paccMaTpuBaTtb MMHUMANbHOE NO BPEMEHWN 3HAYe-

Hue g(Xx).
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[Ons HEKOTOPBIX 0COObIX NPeAenbHbIX COCTOSAHUI MO HecyLUel CNOCOBGHOCTH U ANA MHOTUX NPEAENbHbIX
COCTOSIHWII SKCMIIyaTaLuMoHHO NPUrOAHOCTM NEPBOE NPEBLILIEHWE NPEAENLHOT0 COCTOSHUS HE 03HAYaEeT OT-
kasa. B Takux criy4asix 0Tkas npoMCXOAUT COrnacHo 5.1, TOMLKO €CRM MMEKOT MECTO HEKOTOPLIE AOMOMHUTENb-
Hbl€ YCIMOBUS, U KPUTEPUN OTKa3a AO0SHKHbI ObiTb CHOPMYNUPOBaHBI ANS KAXA0r0 OTAENLHOro Criyyas.

Bcrneacrene 3aBUCMMOCTM OT BPEMEHU Py [OMKEH ObiTh OTHECEH K OMPEeAeneHHOMY anpuopHO ycTa-
HOBMEHHOMY OTPE3KY BPeMEeHH, NpUHaAnexallemMy NpMHATOMY Nepuoay nosTopseMOCTH. BeposaTHoCcTH cpo-
ka cnyGbl 4OMNYCKAETCA UCMOMNb30BaTh B TOM Crlydae, €Criv OmnpeferneHbl SKOHOMUYECKUE NOCNEACTBuS.
Ecnu e npu 0TKase MOXHO OXMAaThb, YTO niogu GyayT noasepratbCs ONACHOCTH, TO HYXXHO WCMOMb30BaThb
ApYrvMe nepuojsl NOBTOPSEMOCTH.

BeposATHOCTb 0TKa3a Py MOXET ObiTh 3aMEHeHa UHAEKCOM HaIeXHOCTH 3, KOTOPbIi onpeaensieTcs cne-
OYIOLLNUM BbIPAXKEHUEM:

B=a"(p), ©
roe &1 — MHBEpCHSA CTaHAAPTU30BAHHOMO HOPMANBLHOTO PaCNPEAENEHHsI.

MpumedyaHne — YpaBHeHne (9) sBnsaeTca onpeaeneHnem. Huyero He roBopuTcs 0 TOMHOCTH psu B. Bonee
feTansHo cM. NpunoxeHue E.

BepOoATHOCTHbI METOA MOXET NPUMEHSATLCS, rMaBHbIM 00pa3oM, Ana KanMbpoOBKM METOAA YACTHbIX KO-
achbchmumeHToB, onncaHHoro B pasgene 10. MNpu 0cobbix 0BCTOATENLCTBAX, OMMCAHHLIX B 9.5, BEPOSATHOCTHbLIN
MEeTOA MOXET ObITb NPMMEHEH HENOCPEACTBEHHO NPU PaACYETE YCTAHOBNEHHOIO YPOBHSA HAIEKHOCTMU.

9.2 HagexXHOCTb CUCTEMbI B CPABHEHUM C HAAEXHOCTLIO 3NIeMEeHTa

C BEPOATHOCTHOM TOYKM 3PEHUSA, AMEMEHT MOXET pacCcMaTpuBaTbCA Kak UMEIOLMIA €AUHCTBEHHbIV J0-
MUHUPYIOLLMIA BUA OTKa3a. Cucrema MoXeT UMeTb BonbLue, YeM OAUH BMA OTKa3a U/Mnu COCTOATb U3 BYX UIU
Bonee aNeMeHTOB, KaXabl U3 KOTOPbIX UMEET €AUHCTBEHHbIN BUA OTKa3a.

BepOATHOCTHBIN pacyeT COOPYXEHUI NPUMEHSETCA K NMOBEAEHUIO, TMAaBHLIM 00pPa3oM, ANEMEHTOB M
npeaenbHbIM COCTOSTHUAM (SKCMNyaTaLuoHHOW NPUrOAHOCTM U OTKa3y Nno Hecyulein cnocobHoctu). Moseae-
HUE CUCTEM NPEeaCTaBnsAEeT UHTepec, NOTOMY YTO OTKa3 CUCTEMbl — OObIYHO CaMO€e Cepbe3HOe CrneacTBue
oTKasa KOHCTpyKUuuu. MoaToMy NpeacTaBnsieT MHTEPEC OLIEHUTb BEPOSITHOCTL 0TKAa3a CUCTEMBI Mocne oTKasa
HayarnbHOro anemeHTa. B 4acTHOCTH, HE0BX0AUMO ONpeaEnUTbL XapaKTEPUCTUKN CUCTEMbI OTHOCUTENLHO A0-
nycka MOBPEXAEHWU UMM KOHCTPYKTUBHON LIENOCTHOCTU NPU CAyYaliHbiX COObITUsIX. TpeOOBaHMA K HAAEXKHO-
CTU SNEMEHTOB [J0SDKHbI 3aBUCETb OT XapaKTepUCTUK CUCTEMBI.

AHanu3 CMCTEMbI JOMKEH BbINOMHATLCA ANA YCTAHOBNEHUS:

- U3BLITOMHOCTHU (anbTepPHATUBHBLIX NYTEN Nepeaaqun Harpy3ku);

- COCTOSIHUSI U CIIOXKHOCTU KOHCTPYKLUMKN (MHOXXECTBEHHbI€ BUAbI 0TKA3a).

n pumMmedaHune — AHanus HageXHOCTU CUCTEMBI AOMKEH, OAHAKO, BbIMOMHATLCA C TWaTeNbHbIM pacnosHa-
BaHWeM Heonpe,D,EHEHHOCTeVI, npucyLnx fOoCTynHbIM B HacToAlee BpeMAa MeEToAaM, U NO3ITOMY AOIMKEH NPUMEHATLCA C
OCTOPOXHOCTbHO.

9.3 YcTaHOBreHHble YPOBHU TPeGyeMOoi HaAeXXHOCTH

YCTaHOBMEHHbIE MaKCUMAIbHO AOMYyCKaeMble BEPOATHOCTU OTKa3a AOSDKHbI 3aBUCEThL OT MOCNEeACTBUN
U NPUpPOALI OTKA30B, 9KOHOMMYECKUX NOTEPL, COLMaNbHbLIX HEYA0OCTB, 3aTpar U ycunuin, Tpedyembix Ans no-
HUXXEHUSI BEPOATHOCTM 0TKa3a. OHU AOIMKHbI ObITh KANMOPOBaHbI B CPABHEHUU C XOPOLLIO M3Y4EHHBIMM Cry4va-
SIMU, U3BECTHLIMU M3 MPOLLIIOrO ONbITa, ANs TOro YTobbl UMETb AOCTATOUHYIO HAAEXKHOCTL. CneaoBaTensHo,
YCTaHOBMNEHHas BEPOSATHOCTL OTKa3a A0SKHA 3aBUCETL OT Kflacca HaAeXHOCTH (CM. 5.2).

YCTaHOBNEHHbIE BEPOATHOCTU OTKAa3a Pyg, KOTOPLIE BaXHbI A1 PACHETOB NPEAESNBLHOI0 COCTOSIHUSA MO He-
cyLueit CnocoBHOCTM 1 NPEAENbHOr0 COCTOAHUA SKCNIyaTaLMOHHON NPUTOAHOCTY, AOMKHBI OTPaXaThb TOT aKkT,
YTO KpUTEPUM ANS TaKUX NPeAesibHbIX COCTOAHUN He YUUTLIBAIOT rpyObiX OLUMOOK. 3TN BEPOSITHOCTM NPSIMO He
CBA3aHbl ¢ Habnogaemon YacToToi 0TKa30B, KOTOpasi BbI3bIBAETCS, [MaBHbIM 06pa3omM, rpybbiMu oLLMbkaMu.

PaccmatpuBas 3aBucaALLmMe OT BPEMEHU CBOMCTBA KOHCTPYKLUUK, CREAYEeT y4uTbiBaTb BNUAHUE pesynbra-
TOB 06CrneaoBaHMIn U PEMOHTA Ha BEPOATHOCTb O0TKa3a. OTO MOXET NPUBECTU K COrfacoBaHWIO YCTaHOBMEH-
HbIX 3HAYEHWI, B 3aBUCUMOCTU OT PE3ynbLTaToB 00CneaoBaHWin. YCTaHOBMNEHHbIE BEPOSATHOCTU OTKa3a BCer-
[la crneflyeT paccmaTpuBaTb OTHOCUTENBHO NPUHATOIO METOAA pacyeTa, BEPOATHOCTHBIX MOAENnei u Meroaa
OLIEHKW YPOBHSA HAZEXHOCTMU.

YCTaHOBNEHHbIE BEPOATHOCTU OTKA30B AOSMKHbI BCEraa onpeaenaTbCA ANSA HeKOToporo nepuoaa no-
BTOPSIEMOCTM. B 3aBUCUMMOCTM OT TUNA NPeaesibHOro COCTOAHUSA OH MOXET ObITb PaC4YETHLIM CPOKOM CIyXObl,
nepuoLoM B OAUH rof Unu Npou3BosibHbIM OTPE3KOM BPEMEHHN.
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Ona obpaTuMbIx npeaenbHbIX COCTOSIHUIA SKCMyaTauMOHHOW NPUIoAHOCTM MOFYT Takke ycTaHaBnu-
BaTbCA TpebOBaHMA K YacTOTe HACTYMNNEHNSA NPEAEnbHOro CoCToAHUA (CM. 6.1.3).

MpunmMedaHune—[na 4oNONHUTENBHON MHOPMaL UK cM. Npunoxexue E.

9.4 BbluncrneHne BEPOATHOCTEN OTKa30B

9.4.1 OGwWwKe nonoxeHus

PaccmaTtpuBaetcs BaXkHbIN YaCTHbIN crydan dyHKUMKM oTka3sa (9.2), rae Bce nepemeHHble X He 3aBUcAT
OT BpemeHu (oM. 9.4.2). B aToM cnyyae nepemeHHble X ABMAIOTCH CryvyanHbIMU NEPEMEHHbLIMK, @ He cry4yan-
HbIMMW NPOLECCAMMU.

Korga 3agaya HageXHOCTU 3aBUCUT OT BPEMEHM, YacTO MOXHO npeobpa3oBaTb €€ K 3agade, MHBapu-
AHTHOW OT BPEMEHM, B TEPMUHAX CMYyYaNHbIX NEPEMEHHbIX. CM. 9.4.3.

9.4.2 3apaum HageXXHOCTHU, He 3aBUCSILLME OT BpeEMEeHU

Ecrnu nepemeHHble X He 3aBUCAT OT BPEMEHU, TO ANA pacyeTa p; B 06Liem criy4ae MoryT GbITb UCMOSb-
30BaHbl TpY TUMA METOAOB, 8 UMEHHO:

a) aHanuTuyeckne metoabl, Hanpumep FORM/SORM (MmeToabl pacyeTa HaaeXHOCTM NepBOro/BTOPOro
nopsaaka);

b) ummntaumoHHoe mogenuposaHue MoHTe-Kapno u

C) YMCNEHHOEe UHTErpupoBaHue.

9.4.3 NMpeobpasoBaHue 3agay, 3aBUCALLMX OT BPEMEHU, B 3aa4M, He 3aBUCSHLLNE OT BPEMEHMU

PaccmoTpum aBa knacca 3ajad, 3aBUCALLMX OT BPEMEHU U CBA3AHHBbIX:

- C OTKA30M OT NepPerpysku u

- C KYMYNATUBHbLIM OTKa30M.

B cnyyae oTkasa OT neperpy3kum eaMHCTBEHHbIM NPOLECC BO3AENCTBUA MOXET ObITb 3aMeELLEH CryYai-
HON NEePEMEHHON CO CPEAHUM 3HAYEHWEM, PaBHbLIM €ro OXUAAEeMOMY MPEeAEnbHOMY 3HAYEHUIO B TEYEHUE
BbIGPaHHOIO Nepmoaa NOBTOPSEMOCTU. Ecnu umeetcs 6onee Yem oanH CnydarHbli NpoLUece BO3AENCTBUA, UX
cneayeTr CKOMOMHUPOBATL, yUUTbIBast MaclUTabbl oNyKTyauumn BCEX NPOLECCOB BO3AENCTBUSA.

MpumedvyaHue 1— Bonee nogpobHyto MHOPMALMIO CM. B NpUoxXeHun F.

B cnyyae kyMynsiTUBHbIX OTKa30B (YCTariocTb, KOPPO3Us U T. A1.) BaXKHa NONHAsi XPOHOJIOTUsSI HArpy>XeHUs!
BMNOTb A0 MOMEHTAa OTKasa.

MpumedyaHue 2— OTKas MOXET GbITb KOMGUHUPOBaHHLIM PE3yNETaTOM KYMYNSTUBHOMO NpoLecca NoBpexe-
HUSA U APYroi Harpy3Kkn ¢ OTHOCHUTENBHO GONBLUMM 3HAYEeHNEM.

9.4.4 BbinosiHeHUe BEPOATHOCTHOrO pacyera

BepOATHOCTHbIN MeToA MOXET OblTb NPUMEHEH HENOCPEACTBEHHO ANA BbINOMHEHNA PACYETOB C YPOB-
HSAMW HaAEXHOCTU, ONU3KMMMU K YCTAHOBINEHHLIM 3HAYEHUSAM.

Takow nogxon MOXET ObITb UCMONbL30BaH B 3aBUCUMOCTM OT CTAHAaPTU30BaHHbIX:

- HETOYHOCTEN U3MEPEHWUIA;

- METOA0B HAAEXHOCTH.

BmecTo Toro 4tobbl UCNONbL30BaTh NPAMON BEPOATHOCTHLIA METOA, MOTYT ObITb UCMONb30BaHbI Cneay-
loLLMe ABa YNpPOLLEHHbIX MeToAa:

a) METOA PaCYETHOrO 3HAYEHUSA U

b) meToa YacTHbIX KO PULMEHTOB.

B o6oux cny4asx MeToabl kKanubpyroTcst Takum 00pa3om, YToObl ANA ONpeaeneHHOro psaaa KOHCTPYK-
TUBHbIX CXEM, BO3AEWCTBMIA U T. . pacyeT Nnony4mncst 4OCTaTouMHO BnU3KMM K pacyeTy, MOSlyYeHHOMY NPSMbIM
BEPOATHOCTHLIM METOA0M.

MpumeyaHune—MeToabl pac4eTHOro 3Ha4eHNA U HopMaTUBHas kannbpoBKa onucaHbl B Npunoxexun E. Metog
YacTHbIX KO3 PULIMEHTOB paccMaTpuBaeTes B pasgene 10.

10 MeTopn yacTHbIX KO3 PpuumeHToB

10.1 YcnoBusa pacuyeTa U pacyeTHble 3HaYeHUs

MeToa YacTHbIX KOAPPULMEHTOB pasaenaeT BAUSHUE HEONPEAENEHHOCTEN U UBMEHUYNBOCTEN, BOZHUKA-
IOLLUX NO Pa3fMYHbIM NPUYMHAM, MOCPEACTBOM PACHETHLIX 3HAYEHWI, Ha3HaYeHHbIX 6a30BbIM NMepPeMEeHHbIM.
B cooTtBetcTBUM C 5.2.1 yCNOBUE pacyeTa BbIPAXKAETCHA B TEPMUHAX PACHETHLIX 3HAYEHUI, HANPUMEp, Creay-
oMM 0Bpasom:
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9(Fy fy 83 04 Co 1) 20, (10)

rae Fy — pacyeTHble 3Ha4YeHNsA BO3AENCTBUIA,

fy, — pac4yeTHble 3HAaYEHMst CBOWCTB MaTepuana,

a, — PacqeTHbIE 3HAYEHUS FEOMETPUYECKMX BEMUUMH;

8, — PaCYETHbIE 3HAYEHUsI NEPEMEHHBIX B, KOTOPLIE OLEHUBAIOT HEONPEAENEHHOCTU MOAENK COrnacHo
ypasHeHuio (5);

C — orpaHuyeHus aKcnnyaTaumMoHHOW NPUrogHOCTH;

Y, — KO3MPUUMEHT, C NOMOLLBIO KOTOPOTO YYUTLIBAIOT OTBETCTBEHHOCTb COOPYXKEHUSI W NOCNEeACTBUS
0TKa3a, BKIKoYasA 3Ha4YeHe Tuna otkasa. 3Ha4eHMe 7y, MOXKET 3aBUCETb OT YCTAHOBMNEHHOIO YPOBHS
HaAEeXHOCTN COOPY>XKEHMUSA UMN NIEMEHTA KOHCTPYKLUUN.

YpaBHeHue (10) HY>XHO NPUHUMATb UCKIIOYMTENBHO Kak YCrOBHOE onucaHne npuHumnos. Kaxgoe 060-
3HaueHne B ypaBHeHun (10) MOXET NpefCTaBnsiTb O4HY NEpPEMEHHYI0 UM BEKTOP, BKIOYAOLWMIA B Ce0S He-
CKOIMbKO NepeMEHHbIX.

BasoBble nepemMeHHble NoApasaensitoTes:

- Ha rnaBHble 6a30BbIE NEPEMEHHbIE U

- apyrue 6a30Bble NEPEMEHHBIE.

MmagHble 6a30BbIE — NEPEMEHHbIE, 3HAYEHUS KOTOPLIX UMEIOT MEPBOCTENEHHOE 3HAYeHue AN pesyrnb-
TaToB pacyeta. OHU AOMKHbI YCTaHABNUBATLCA B CBOAAX MpaBUIl, KOTOPbIE PACNPOCTPaHAIOTCA Ha BO3AEN-
CTBUA U KOHCTPYKLMKU U3 KOHKPETHLIX MaTepnanos.

n puMeyYyaHUne — ,D.J'lﬂ npenenLHoro cocToAHUA no Hecyu.|,e|7| cnocoBbHocTn 6anok us npeaBapuUTesibHO HanpsA-
XeHHoro 6eToHa, HanpuMep, pacHeTHble CONPOTUBNEHNS GeToHa U CTanu SBASOTCS rMaBHEIMU 6230BEIMU NEPEMEHHBIMY,

HO MOAYNKW YNpPyroctu He ABNATCA rMaBHbLIMU 6a30BbIMK NepeMeHHbIMU. BosgeiicTBus 06bI4YHO ABMSAOTCA FMaBHLIMM
6a30BEIMK nepeMeHHBIMU.

PacueTHble 3HaYeHUs rmaBHbIX Ga3oBbIX NEpeMeHHbIX F, f, a u B onpeaensiioTcsa creayowmm o6pasom:

Fy=YF,, 1)

£, =t (12)
Tm

az=a, tAa, (13)

0 =youm V | 14

d= "D AD (14)

rae F, — penpeseHTaTMBHbIE 3HA4EHUs Bo3aencTeuin (Cm. 10.2);
f, — XapakKTepuCTMYecKue 3Ha4eHuUs1 CBOICTB Matepuana (cm. 10.3);
a, — XapaKTepUCTUYECKNE 3HAYEHUSI TEOMETPUYECKUX NapamMeTpos (cm. 10.4);
Y — YacTHbl€ KOI(PNLUMEHTDI ANA BO3AECHCTBUMN;
Yy — HacTHble KOI(DPULMEHTBI ANA MaTEPNAnNOB;
Aa — npupaLleHus reoMeTpu4ecKkMX BENUUUH;
Yp — 4acTHble KO3(PULMEHTHI AN HECOBEPLUEHCTB MOAENEN.

C noMOLLBIO ¢ YUNTBLIBAIOTCA:

- BO3MOXXHOCTb HEONaronpuUsiTHbIX OTKNOHEHUI 3HAYEHUI BO3AEWCTBUIA OT UX PENPE3EeHTAaTUBHbLIX 3Ha-
YEHUN U

- HEONpeAEeneHHOCTb MOAENN BO3AENCTBUS.

C NOMOLLBIO Y, YUUTLIBAIOTCA:

- BO3MOXHOCTb HEGnaronpusTHbIX OTKNOHEHUI CBOICTB Matepuana ot XxapakTepucTUIeCcKuX 3Ha4eHui U

- HeonpeaeneHHOCTn B KoadhduumeHTax npeobpasoBaHusl.

C noMOLWbIO Aa y4UTBIBAIOTCA:

- BO3MOXXHOCTb HEBnaronpuATHLIX OTKMOHEHUIA reOMETPUYECKMX NapaMeTPOB OT XapakTePUCTUYECKUX
(YCTaHOBNEHHLIX) 3HAYEHUN, BKNIOYasA 3HAYeHMe Bapuauuii B a, cneumdukaumax Ha Jonycku Anst @ U KOH-
TPONb OTKNOHEHUM OT @ u

- KYMYNATUBHBIN 3(pPeKkT 0AHOBPEMEHHOTO BOZHUKHOBEHUSA HECKOMbKUX FrEOMETPUYECKUX OTKITOHEHUN.

C NOMOLLBIO Yy YUUTBLIBAKOTCA HEONPEAENEHHOCTN B MOAENAX, HACKONLKO OHU MOTYT ObiTb HaleHb! 13
M3MEPEHUI NN CPaBHUTENLHBIX PACYETOB.

[nsa 6a30BbIX NEPEMEHHBIX, KPOME MAaBHbIX, YACTHbIE KO3 MPULUMEHTLI aNPUOPHO NPUHUMAIOTCH PaBHbI-
MU €auHULE U 3HAYEHUA NPUPALLEHNIA BENUYMH NPUHUMAIOTCH PaBHBIMU HYIIO, TO €CTb PACYETHbIE 3HAYEHUS
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CTaHOBATCH PaBHbIMKU XapakTEPUCTUYECKUM 3HAYEHUAM. B HEKOTOpPbIX Criyyasx AOMYCKaeTcs UCNOMb3oBaThb
CpefHue 3HaYEeHUs.

YacTHble KOa(ppuumneHTbl ans BO3AENCTBUI MOTYT BKNoYaThk B ceba aghdekTbl HeonpegeneHHocTen
B MoAenu pesynbrata Bo3gencrteus. NogobHbiM 06pa3oM vacTHble KO3hPUUMEHTbI ANs MPOYHOCTU MOryT
BKIIOYaTb B Ce0A pe3ynsrat HeonpeaeneHHOCTEN B reOMETPUMYECKUX NapaMeTpax U B MOAENAX NPOYHOCTU. B
Takux criyqasnx 0603HAUYEHNS Y U ¥y, AOIDKHbI ObITb 3aMEHEHBI Ha Yg U Yy, COOTBETCTBEHHO.

3HayeHns 4YacTHbIX KOIPMULUMEHTOB 3aBUCAT OT paccMarpuMBaeMOn PacyeTHONW cUTyauumn u npeaens-
HOro COCTOSIHUA.

Ecnu pacyet no gedopmaumnsm oKasbiBaeTCs peLuarowmm, To ypasHeHue (10) npuHumaerca B gpyron
dopmMe, 1 YacTb NEPEMEHHbIX 3aMEHSAIOT APYTMMU BUAAMU NEPEMEHHBIX, HanpuMep Ans CeMCMUYECKUX pac-
YETHbIX CUTYaLMNA.

10.2 Penpe3eHTaTUBHbIE 3HAYE€HUSA BO3AENCTBUN

Y NOCTOAHHOTO BO34EWCTBMSA YacTO UMEEeTC eAMHCTBEHHOE HOPMATUBHOE (XapaKTepucTUYeckoe) 3Ha-
yeHue. Korga BO3€MCTBME OTHOCUTCA K COGCTBEHHOMY BECY KOHCTPYKLWUU, 3HaUeHne G, cneayer npuHumars
UCXOAS U3 YCTAHOBIEHHbIX 3HAYEHUI FTEOMETPUYECKUX BENUYUH U CPEeaHeN Macchl eanHuubl marepuana. Oa-
HaKO B HEKOTOPbIX CyYasax MOXET ObITb NPEANOYTUTENBHEE ONPeAennUTh [1Ba 3HAYEHUS — BEPXHEE U HIKHEE
HOPMAaTMBHOE (XapaKTepUCTUYECKOE) 3HaYEeHNE NOCTOAHHOIO BO3AENCTBUS.

Y BPEMEHHOro BO3AeiCTBUSA €CTb CREAYIOLLME PENPe3eHTaTUBHbIE 3HAYEHUS:

- HOPMaTUBHOE (XapaKTePUCTUYECKOE) 3HaYeHne Q. ;

- KOMOHMHALMOHHOE 3HaveHne ¥, Qy ;

- MOHMKEHHOEe 3Ha4eHune ¥, Q. ;

- AnuTernbHoe 3HaveHue Y,Q, .

HopmaTtuBHOe (XapakTepucTuyeckoe) 3HavyeHue BbIOupatoT Tak, UToObl €ero MOXXHO ObINo paccMmaTpu-
BaTb C YCTAHOBIIEHHOW BEPOSITHOCTbIO MPEBbLILLEHUS] B HEONAronpuATHYIO CTOPOHY B TeYEHWE 3a4aHHOrO ne-
proaa noBTOPSAEMOCTH.

KomMOuHaUMOHHbIE 3HAYEHUs BbIOMPAIOT Tak, YTOObl BEPOATHOCTb MPEBLILLEHMS pesynkTaTta BO3Aeli-
CTBWUS, BbI3BAHHOTO KOMOUHaLUmMel, Gbina npubnuanTenbHO Tako Xe, Kak Npu AeWCTBUM OAHOMO BO3AENCTBUS.

[MoHmxKeHHOe 3HaYeHue onpeaenseTcs Tak, YToobl:

- NOMHOE Bpemsi B npeaenax BblIOPaHHOrO NPOMEXyTka BPEMEHU, B TEYEHME KOTOPOro 3TO 3HAYeHue
NpeBbILLEHO, BbINO Manon 3aaaHHON YacTbi0 3TOr0 U30PAHHOIO NPOMEXYTKA BPEMEHU; UNu

- yacToTa npeBbILLeHUA Obina Obl OrpaHuyYeHa 3aaaHHbIM ManbIM 3HAYEHUEM.

Il pnMedHaHUNne — B HEKOTOPLIX Clydanax MOXeET 6bITe fBa MNu Gonee PasfinyHbIX NOHWXXEHHbIX 3Ha4eHUA AnA
OfJHOI 1 TON Xe Harpysku, OTHOCALLMUXCA K pasfiMyHbIM pacHETHbIM CUTYaLUAM.

OnutenbHOe 3Ha4eHue onpeaensieTca Tak, YToObl MONHOE BPeMA B Npejenax BbIOPaHHOrO nepuoaa
BPEMEHM, B TEYEHUE KOTOPOro OHO NPEBbLILLAETCS, HE ObINo Obl GoMbLUE NONOBUHBI BbIOPAHHOTO Nepuoaa.
OcobGoe B03AeiCTBUE MOXKET UMETH EANHCTBEHHOE HOPMATUBHOE (XapaKkTepPUCTUYECKOE) sHaveHune A,

10.3 XapaktepucTuyeckue 3HauyeHus CBOMCTB MaTepuasrioB, BKJ1HOYas rpyHT

CBOWCTBa MaTeprarnos ONPEAEnsIoTCs ANA HEKOTOPOro COOTBETCTBYIOLLEr0 06bema Marepuana 1 npea-
CTaBMSAOTCA MX XapaKkTepPUCTUYECKMMM 3HAUEHUAMU. [nsi NpOu3BEeAEHHOrO MaTepnarna HopMaTUBHOE (xapak-
TEPUCTUYECKOE) 3HAYEHNE JOMKHO B MPUHUMNE BbiTb NPEACTABMNEHO KaK anpUOPHO YCTAHOBNEHHbIM KBAHTUIb
CTaTUCTUYECKOTO pacnpeaerneHnst CBOMCTBa NOCTaBMsieMOro Matepuana, npou3BelEeHHOro B pamkax COoT-
BETCTBYIOLLETO CTaHAapTa Ha Martepuansl. [ns rPyHTOB U CYLLECTBYIOLUMX COOPYXEHWI 3HAYEHUS crieayet
OLLEHMBATb MO TEM XE NPUHLMNAM U Tak, YTOBbl OHK GbINKW NPEACTABUTENBHBIM (DAaKTUYECKUM 0BLEMOM rPyHTA
UNKU PakTUYECKOI YaCTM CYLLECTBYIOLLETO COOPYXXEHUSI, KOTOpas ByaeT pacCMOTPEHA B pacyeTe.

10.4 HopmaTuBHbIE (XapaKkTepuCcTUYeCKUe) 3Ha4eHUA reoOMeTPUYECKMX NnapamMeTpoB

Ans reomeTpuecKknX NapaMeTpoB HOPMATUBHBIE (XapaKTePUCTUYECKNE) 3HAYEHNA &, 0OLIMHO COOTBET-
CTBYIOT pazmepam, yCTaHOBINEHHbIM NPOEKTUPOBLLMKOM.

10.5 Cnyyaun Harpy>XeHua u coyeTaHus Harpys3ok

Crnyyan Harpy>XeHus — 9TO CneumarnbHble NPOCTPAHCTBEHHBLIE PACMONOXEHUS CBOOOAHBLIX BO3AEN-
CTBUNI, KOTOPbIE BBOAATCA B pacyeThl (BMeCTe C PUKCUPOBAHHBLIMKU BO3AENCTBUSMM).
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CBo60oaHble BO3AENCTBUSA AOMKHbI OblTb PACNONOXEHbI TaK, YTOOLI OHK OKa3biBanu Hanbonee Hebnaro-
MPUATHOE BIMSIHWE HA COOPYXEHUE ANA paccMarpuBaemMoro npeaenbHOro COCTOSTHUS.

Co4eraHue BO3AENCTBUI — 3TO COBOKYMHOCThL PACYETHbIX 3HAYEHWIA, UCMONb3YEMbIX NS NPOBEPKM Ha-
OEXHOCTU COOPY>KEHWSA ANS NPEAEnbHOr0 COCTOSHMA NPU OQHOBPEMEHHOM BUAHUU Pa3fNYHbIX BO3AENCTBUN.

OCHOBHOM NPUHLUMN 3a4aHUS COYETAHUA BO3AENCTBUI Crneayowmit:

- O4HO UMK HECKOMNbKO BO3AENCTBMI pacCMaTpUBAalOTCA Kak BeayLUMe M BBOASATCA B KOMOMHAUMIO C Mak-
CUManbHbIMU PaCHETHBLIMU 3HAYEHUSIMK;

- BCE Apyrue Bo3AeNCTBMA BBOAATCA ¢ Bonee BepOATHLIMI 3HAYEHUSIMMU.

MpuMeyaHune—B npunoxeHun G npuBefeH NPUMEpP CUCTEMBI AN 3afaHUA coveTaHWUA BO3AEACTBUIN, OCHO-
BaHHbIA Ha STUX NpPUHLUMNax, Ho pa3paboTaHHebli Gonee nogpoGHo.

BosgeiicTeus, KOTOPLIE HE MOTYT NPOU3ONTU OAHOBPEMEHHO (Hanpumep, N0 PU3NYECKUM NPUYUHaM) B
COYETaHNE BO3AENCTBMIN HE BBOASITCS.

10.6 3dpdekTbl BO3AEUCTBUI U CONPOTUBIIEHUA

Bo mHorux cnyyasax 6asoBble nepeMeHHble U KO3MPULNEHTLI B, KOTOPLIE ONUCLIBAIOT HEONpPeaeneH-
HOCTW pacYeTHbIX MOAENEN, MOTYT NOAPA3AENATLCA Ha TPYNMbl TaK, YTOObI B HEKOTOPbLIX rpynnax 3agaBannch
3pcheKTbl BO3AEHCTBUIA:

S(F 1, &, 8g),
a B Apyrux rpynnax 3agaBanucb CONPOTUBIIEHUSN:

R(F. f, a,0p).

B BblpaxxeHun ansa S cBOMCTBa Matepuanos f ABNAIOTCA rnaBHOW 6a30BOW NepPeMeHHON TONbKO B YacT-
HbIX Cry4asx, HaNpUMep B pacyeTax Nno Teopuu BTOPOro nopsiaka. B BbipaxeHusix ans R BosaencTeua F
BaXHbl TONILKO B 0COOLIX Criyyasnx.

Takum 06pa3om, pacHeTHble 3HAUEHNS, Sy 1 Ry MOryT ObITh ONpeaeneHsl Creayowmum o6pasom:

Sq=S(Fy fy, a4 05y): 15)

Ry= R(Fy fy, ag Ory)- (16)
Toraa ypaBHeHue (10) moxeT ObITb 3aNUCaHO Kak

9(S, Ry 2 0. an

YpaBHeHus (10) u (17) cnegyer pacueHuBaTb UCKIIOMUTENBHO KaKk yCNoBHOE onucaHue. Kaxabii u3 cuM-
BOMOB S U R MOXET NpeACTaBATb HECKONbKO 3PheKTOB BO3AEWUCTBUIN U CONPOTUBNEHUI COOTBETCTBEHHO.
B camom npoctom cnyyae ypaBHeHue (17) MoxeT ObITb 3anNMCaHo Kak

R,z S, (18)
d=d
YpaBHeHust (17) u (18) MoryT ObITb NPUMEHEHDbI ANA NPEAENbHOT0 COCTOAHUA MO HECYLLIEN CMOCOBHOCTU

U NpeaenLHOro COCTOSIHMS MO SKCMITyaTaUMOHHON NPUrOAHOCTU. ANA NpeaenbHOro COCTOSIHUS MO SKCMTyaTa-
LIMOHHOM NPUTOAHOCTH, HAaNPUMEP 3aNUCaHHOTO OTHOCUTENLHO NPOrMGOB, YCNOBME pacyeTa YacTo UMEET Buf,

S4<C, (19)
rae C — OrpaHMyYeHns no IKCnIyaTaLuuoHHOW NPUrogHOCTU, HaNnpumep A0NyCckaeMbli Npornob.
10.7 NMpoBepka Ha ycTanocTb

CM. npunoxeHue C.

10.8 KanuGpoBka

3HaueHus v, ¥ 1 £ A0MKHbI GbITb KANMGPOBAaHbLI NPAMBIM CPABHEHUEM WU BEPOATHOCTHLIMU METOAAMM,
B 060MX Cry4yasix — B COMETAHUM C IKCNEPTHLIM 3aKMIOYEHUEM.

11 OueHKa CyuecTBYIOUWMNX KOHCTPYKUMA

11.1 Cnyyaum npuMmeHeHuA

OueHKy AEWCTBUTENbHOW HAAEXKHOCTU CYLLECTBYIOLLETO COOPY>XEHUA HEOOXO0AMMO MPOBOAUTL B TOM
cnyyae, ecnu npeanpuHMMaloTcs O4HO unu Bonee U3 cneayLwmux AeNCTBUN:
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2) PEKOHCTPYKLUMSA CYLLECTBYIOLLEro COOPYXeHUs1, MPKU KOTOPOM K CYLLECTBYIOLLEN HECYLLEN CUCTEME A0-
6aBnATCA HOBbIE KOHCTPYKTUBHbLIE 3MEMEHTbI;

b) npoBepka COOTBETCTBUA ANA YCTAHOBMEHUS BO3MOXHOCTU CyLLECTBYIOLLErO COOPYXEHUSA CONPOTUB-
NATLCA Harpy3kam, CBA3aHHbIM C OKUAAEMbIM M3MEHEHWEM B HAa3HAYEHUN COOPYXKEHUS, U3MEHEHUAIMU B pe-
KUME BKCnnyaTaummu unu npoaneHmemM ero paci4eTHoro cpoka cnyobl;

C) PEMOHT CYLLIECTBYIOLLErO0 COOPYXEHUS, KOTOPOEe yXyALUMMach U3-3a 3aBUCALLMX OT BPEMEHU BO3LEN-
CTBUIA OKpY>KaloLLEel cpeabl MK NOoNy4Ynso NoBpexaeHns oT 0cobbix BO3AEWCTBUI (Hanpumep, OT 3eMneTps-
CeHuUs);

d) ecnu HagEXHOCTb COOPY>KEHUS BbI3LIBAET COMHEHUE (HANPUMED, NPU 3€MINETPACEHUN).

B HeKOTOpbIX Cry4asx OLEHKW MOTYT BbIMOMHATLCA MO TPebOBaHUIO BnacTei, CTPaxoBbiX KOMMAHWUMA,
Bnajernsues UM ecnu 3To NPeaycMOTPEHO NNaHOM TEXHUYECKOro 00CNY>XUBaHUS.

11.2 MpPUHUMUNBI OLIEHKK

Mpu OLEHKe CYLLECTBYIOLLErO COOPY>XEHUA NMPOEKTUPOBAHME U PACHET AOMKHbI ObITb OCHOBaHbI Ha 00-
LMX NPUHLUMNAax, ONUGaHHbIX B pasaenax 1—9. NpuMeHeHHbIe paHee HOPMbI, CNpaBeanmBbLIE B NEPUOA NPO-
€KTUPOBAHWUSA COOPYXXEHUs, OCHOBAHHbBIE HAa APYrMX NPUHUMNAX, CMEAYET MCMNONb30BaTh TONbKO B Ka4eCcTBe
CNpaBOYHbIX JOKYMEHTOB.

OueHKy He TpebyeTcs BbINOMHATL ANA TEX 4acTen CYLLECTBYIOLLEro COOPYXEHUA, KOTOpble He ByayT
noaBepraTbCA KOHCTPYKTUBHEIM U3MEHEHUAM, PEKOHCTPYKLUMW, PEMOHTY, USMEHEHUIO Ha3Ha4YeHNs unu, odve-
BMAHO, HE NOBPEXAEHbI, UMK OTCYTCTBYIOT OCHOBAHWUA Npeanonaratb X HeJOCTaTOMHYIO HAAEXKHOCTb.

11.3 Ba3oBble nepeMeHHbIe

Ons cobriogeHnsi TpeboBaHUii HAAEXKHOCTU 3Ha4YeHNUs BA30BbIX NEPEMEHHbIX HEOOX0AMMO NPUHUMATL
cnepyowmm obpasom:

a) Paamepbl aNeMeHTOB KOHCTPYKLMMW: €Cnu nepBOoHaYarnbHas NpoekTHaa AOKYMEeHTauusi AOCTYrNHa ¢
HWUKaKOTr0 UBMEHEHUA PasMepPOB UMK APYrUX ABHbIX OTKIIOHEHUI HE Obino BLIABNEHO, TO NPU pacyeTe cneayert
MCNOMb30BaTL HOMUHAMbHLIE Pa3Mepbl COrfacHO NepBoHaYvaribHOM NPOEKTHON AOKYMEHTauun. 3Tn pasmepbl
JAOJDKHbI ObITb NOATBEPXKAEHBI COOTBETCTBYIOLLMM 00CNEA0BaHNEM.

b) Xapakrepuctuku Harpy3ok AOSmkHbl OblTb NpeacTaBneHbl 3HAYEHUSAMU, COOTBETCTBYIOWMMU Pak-
Tudeckol cutyauun. Ecnu B npownom Habnioaanack neperpyska, MOXeT ObiTh LienecoobpasHo yBENUYIUTL
penpeseHTaTuBHbIe 3HAYeHUs1. ECnn HEKOTOpbIe HArpy3kn yMEHbLUMAUCH UMK yaaneHbl NOMHOCTLIO, penpe-
3€HTaTMBHbIE 3HAYEHUS HArpy30K MOXHO COOTBETCTBEHHO YMEHbLUUTb W/UNU CKOPPEKTUPOBATb YaCTHLIE KO-
AP PULMNEHTBI.

¢) CBoICTBa MarepuarnosB crnegyer paccMatpusaTtb B COOTBETCTBUU C pearibHbIM COCTOSIHUEM KOHCTPYK-
LMK; ecrnn nepeoHavarnbHasi NPOeKTHas JOKYMEHTaUua AOCTYNHA U CEPbe3Hble NOBpeXAEeHMUs, owmnbKkn Npo-
€KTUPOBaHWUA UMW OCHOBAHUS NpeanonaraTtb KOHCTPYKTUBHbLIE HEA0PabOoTKU OTCYTCTBYIOT, HOpMaTUBHbIE (Xa-
paKkTepUCTUYECKME) 3HAYEHUS CrieqyeT UCNONb30BaTh B COOTBETCTBUM C NEpPBOHaYanbHbIM NpoekTom. Mpu
HeoBX0AMMOCTH CrieayeT NPUMEHSITL paspyLulalowue unu HepaspyLualowme METOAbl KOHTPONA U OLEHKU C
MCMNONb30BaHMEM CTaTUCTUYECKUX METOAOB.

d) HeonpegeneHHOCTH Moaenu crieqyeT paccmarpuBarth Tak e, Kak NPy NPOEKTUPOBAHUKN, €Crn npe-
Ablayluee noBeeHUe KOHCTPYKLUUMU (0CODEHHO NOBPEXAEHUA) He YKa3sblBalOT HA MHOE. B HEKoTOpbIX cnyya-
SIX MoZenbHble hakTopbl, KOIMMPULMEHTBI U APYrMe pacHeTHbIe NPEANONOXEHUSI MOTYT ObiTb YCTAHOBNEHLI
nyTeémM U3MEPEHUI Ha CYLLECTBYIOLLEM COOPYXEHUU (Hanpumep, Ko3adpduUuMeHT aaBneHusi BeTpa, 3HayeHua
3P PEKTUBHOW LLUMPUHBI U T. A.).

11.4 NMpoBeaeHne uccnegoBaHumn

MpoBeaeHue nccneaoBaHuii NpegHasHa4YeHo Ana O6HOBNEHNUA 3HAHUA O TEKYLLIEM COCTOSIHUN COOPYXe-
HWS NO psiAy acnekToB. YacTo nepBoe BrnevaTreHne 0 COCTOSHUM COOPYXXEHUSI OCHOBLIBAETCA HA Ka4YeCTBEH-
HoM ocmoTpe. OnucaHue BO3MOXHOIO NOBPEXAEHUS KOHCTPYKUMKU ByaeT nNpeAcTaBnsATLCA TaKUMKU CNIOBaMM,
Kak «HW OAWH, HECYLLECTBEHHbIN, YMEPEHHbIW, CEPbE3HbIN, Pa3pyLUMTENbHbIN, HEU3BECTHbINY . O4YeHb 4acTo
peLleHusi, OCHOBAHHbIE HA TAKOM HaBMIOAEHUU, MPUHMMALIOTCSA 9KCNEePTaMu YUCTO MHTYUTUBHO. Jlydliee cyx-
[ EHNe 0 COCTOSAHUM COOPYKEHUSA MOXET ObITb CAEMNaHO Ha OCHOBE KONMMYECTBEHHbIX 06CcneaoBaHum, Npu KOTo-
pbIX BbISBMAOT CBEAEHUS, KOTOPbIE XapaKkTEepU3yT CBOINCTBA UMK COCTOSHWE SNIEMEHTOB KOHCTPYKUuun. Bee
MHCMEKLMOHHbLIE OCMOTPbLI UMELOT LIEMbIO NONMYYMTb UHAOPMAaLIMIO O BEPOATHOCTU OGHAPYKEHUA HEKOTOPOTo
NOBPEXAEHUS, ECMU OHO CYLLECTBYET, U O TOYHOCTU PE3YNLTATOB.
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CneuuanbHbIM TUNOM UCCNEA0BaHUSA ABNSAETCA UCMbITAHWE NOA HArpy3Kon. Ha OCHOBaHWUMW Takux UCnbl-
TaHWI MOXHO CAenaTb BbIBOAbl OTHOCUTESNLHO:

- HEeCyLLUen cnocCOBHOCTU NPOBEPAEMOrO aNeMeHTa noa AeNCTBUEM TECTOBOM Harpy3ku;

- APYIrMX aNeMeHTOB;

- APYrMX YCIOBUI Harpy>XeHUs;

- N10OBeAEeHNA CUCTEMBbI.

MepBbli BEIBOA OTHOCUTENBLHO NEroK; PyHKLMIO NIIOTHOCTU BEPOSITHOCTU HecyLUei CnocoBHOCTU Mpo-
CTO OTPEe3aloT B CEYEHMU, COOTBETCTBYIOLLEM 3HAYEHUIO UCMbITATENIbHOM Harpy3ku. BeiBoa Ans apyrux 3a-
KrntoveHuii 6onee cnoxxeH. OTMETUM, YTO YUCHO UCTILITAHUI TECTOBOM HArpy3Kkon He JOJHKHO OrpaHUYUBaTbCA
eanHuuen. MoxxHO peLmnTb UCMbITbIBATb OAWH 3MEMEHT NPU PasHbIX Harpy3kax u/Mnu UCnbiTbiBaTb HEKOTOPYIO
BbIGOPKY 9nemeHToB. UT0ObI M3bexarb HEHY>KHOTO NOBPEXAEHUA KOHCTPYKUMU M3-3a UCMLITAHWUA TECTOBOW
Harpyakoﬂ, pekoMeHayeTca NoCTeneHHoO yBennyneatb TECTOBYHO Harpy3ky u O4HOBPEMEHHO U3MepATb Ae-
dopmauuu. [laHHble U3MepeHns MOryT gaTh nyyluee NoHMMaHWe MoBefEeHUs1 CUCTEMbI. TeCTOBbIE Harpysku
He MOTYT BbIABUTb Sq)q)eKTbl npoAOIMKUTENBHOIO JJ,BI7ICTBI/I$I. 31n cBedeHUsa AOJDKHbI ObITb KOMMNEHCNPOBaHbI
pacyeTamu.

YuuTbiBasA pesynsrar MCCNeaoBaHus, BOHUKAET MOTPEOHOCTL 0BHOBUTL OLIEHKWN CBOMNCTB U HAAEXKHOCTH
COOpY>XeHUs. Bbigensaior ABa pasnuyHbix cnocoba:

a) 06HOBNEHNE MHOTOMEPHOTO pacnpeseneHus BEPOATHOCTU OTAENbHbIX NEPEMEHHBIX; JaHHbIN METOA
MOXHO MCMONb30BaTh, YTOObI BbIBECTU OOHOBMEHHbIE PACYETHLIE 3HAYEHUS, KOTOpble OyAYT UCMONb30BaHbI
npu MeTode 4acTHbIX KOIPPULMEHTOB, U ANg TOro YToObl CPaBHUTL pe3ynbraTthl BO3AEWCTBUS Henocpea-
CTBEHHO C NpeAeribHbIMK 3HaYEHUAMM (TPELUMHbI, CMEeLLEHUS);

b) hopmanbHoe 0OHOBNEHNE BEPOATHOCTU OTKA3a COOPYXKEHUA.

B npuHUMne pesynsTat BCex HabmogeHun (kayectseHHoe obcneqoBaHue, pacyeTbl, KONIMYECTBEHHOE
o6cnenoBaHue, NOATBEPXKAEHWE HArpy3KkoW) cneayer obpabarbiBaTb OAHUM U3 3TUX ABYX CNOCOOOB.

11.5 OueHKa B criyyae noBpexaeHus

Mpu oueHKke NOBPEXAEHHOW KOHCTPYKLMU PEKOMEHAYETCS BbIMOMHUTL CREAYIOLLYIO CTYNEeHYaTyio npo-
ueaypy.

11.5.1 BusyanbHbIil OCMOTP

Bcerga nonesHo caenatb HavyanbHbIW BU3yanbHbIii OCMOTP COOPYXXEHUR, YTOObI NONy4nTb NpeacTaBrne-
HKe 0 ero coctosiHUW. KpynHeie gedekTbl OyayT pasyMHO O4E€BUAHBIMKM ANA ONLITHOrO rnasa. B cnyyae oueHb
CEepPbLEe3HOro MOBPEXAEHUSA MOTYT ObITb NPUHATHI HEMEANEHHbIE MepPbl (HanpUMep, 0CTaBMNEHUE COOPYXXEHUS).

11.5.2 O6bACHeHUe HabNKJaeMbIX ABAeHUN

YToObl NOHATL AENCTBUTENBHOE COCTOSIHME COOPYXEHUs, He0BX0AUMO CMOAENUPOBAaTL NOBPEXAEHUE
unu Habnogaemoe noBeAeHUe, UCMONb3YA MOAENb COOPYXEHNA W BbISIBNEHHYIO UHTEHCUBHOCTbL Pa3sfUYHbIX
Harpys3ok nnu u3snko-xMMU4EeCKux areHToB. BaxkHo MMeTb AOCTYN K AOKYMEHTALMM N0 NPOEKTMPOBaHUIO, pac-
yeTaMm K CTpoMTeENLCTBY. ECnn mexxay pacHeramu u HabnioageHUuAMN UMEETCS HECOOTBETCTBUE, BEPOSATHO CTO-
UT UCKaTb OLUMOKM NPOEKTUPOBaHUS, MOTPELLHOCTU B CTPOUTENLCTBE U T. 4.

11.5.3 OueHKa HagaeXHoCTHn

[na 3agaHHON KOHCTPYKUUKM B €€ TeKYLLEM COCTOSHMM U NPU 3a4aHHON TeKyLen MHopMaLnn Hagex-
HOCTb KOHCTPYKLMU OLeHUBAtoT Nubo NocpeacTBOM BEPOATHOCTHM OTKa3a, nMbO0 NOCpeaACTBOM YaCTHbIX KOAd-
duumeHToB. OTMETUM, YTO MOAENb CYLLUECTBYIOLWIEr0 COOPY>XEHUSI MOXET OTNMYaThCA OT NepBOHAYaNbLHON
mogenu. Ecnu HaaexHoCTb AOCTaTovHa (TO €CTb Nyylue, YeM OBbIYHO NPUHUMAIOT B pacyeTax), MOXHO 3TUM
YAOBMETBOPUTLCA U HUKAKMX AANbHENLIMX AENCTBUI HE NpeanpUHUMATb.

11.5.4 lononHutenbHaa uHgopmMauusa

Ecnu HagexHoCTb cornacHo 11.5.3 HegocTaTtouMHa, MOXHO NPUBAEYb AONOMHUTENLHYIO MH(pOpMaumIO,
ucnonb3ys 6ornee CoBepLUEHHbIE MOAENM COOPYXXEHUS, MPOBEAS AONONHUTENbHBIE 00CNEeA0BaHNA U 3Mepe-
HWUS UMK BbINOMHUB OLIEHKY AENCTBYIOLLEN HAarpy3ku. YCOBEPLUEHCTBOBAHHLIE METOAbI TOr0, Kak MCNOMb30BaTb
AaHHy0 nHdopmauuto, obeyxaatrca B 11.4.

11.5.5 OkOHuYaTenbHOE pelweHne

Ecnu ypoBeHb HaAEXXHOCTU BCE €LLE CIULLKOM HU3O0K, MOXHO NMPUHATL CREeayoLLue peLLeHns:

a) NPUHATb TEKYLLYI0 CUTYaLUMIO, YYUTbIBas 9KOHOMUYECKUE KPUTEPUU;

b) YMEHbLLUMTL Harpy3Kkn Ha COOPYKEHUE;

C) NPOBECTU PEMOHT 34aHUS;

d) Ha4YaTb AEMOHTaX COOPY>KEHUS.
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MpuMeyaHUn e — PelueHne a) MOXET BbiTb MOTUBUPOBaAHO TeM aKTOM, YTO 3aTpaThl Ha obecneyeHne Jo-
MNONHUTENBHOWN HaAeXHOCTU ANA CyllecTByOLWero COopy>eHna HaMmHoro Bhbille, 4YeM AJA NPOEKTUPYEMOIo COOPYXEeHUA.
310 onpaBabiBaeT Bbl60p, no,qpaaymesalomwﬁ, UYTO ANA NPOEKTUPYEMOro COOpyXeHUA TpeGyETCFl 6onee BbICOKaA Ha-
fdexHocTb. OfHako ecnu geno kacaetcsd 6e30nacHOCTU Niogeid, AOMKHBI ObITb YCTaHOBIEHLI Npeaenbl 3KOHOMUHECKON
onTuMmnsayunun.

dakTU4EeCKn HU3KME JOMYCKAeMble YPOBHU MOTYT BbiTb YCTAHOBIEHbI NYTEM MOHMKEHUSI YCTAHOBIEH-
HOro 3Ha4YeHus § Ansi BEPOSATHOCTHOrO Pac4eTa W NOHWMKEHHbIX 3HAYEHUN Y MPU PacyeTe METOAOM YaCTHbIX
KO3 PULMEHTOB.
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MpunoxeHue A
(cnpaBouHoe)

YnpaBrneHue Ka4eCTBOM U rapaHTUA KayecTBa

A.1 Uenun

Lienbto HacTosILLEero NpUnoXeHWs SBNSeTcs NPeaycMoTpeTh 0bLyme npasuna AN OCyLWEeCTBNEHUS CUCTEMbI ynpas-
TIEHNA Ka4eCTBOM CTPOUTENbHEIX paboT, M B 0cODEeHHOCTU ANsi NpUMEHEHNA cepun cTaHgapTos MCO 9000.
B obLem criyqae npu cTponTenbHLIX paboTax Heo6XxoAMMO:
a) YA OBNEeTBOPATL onpefeneHHbIM NoTpebHoCTAM, 3agadyam Unu Lenam;
b) yooBneTBOPATE OXWAAHUAM 3aKasdnKa,;
¢) cobntofatb NpUMeHsieMble CTaHLapThl U cneluduKaLmumn n
d) cobntoaaTk ycTaHOBMEHHEIE 3aKOHOM (U Apyrue) TpeboBaHus.

A.2 OnpepeneHus

A.2.1 3aka3umk (customer): MpuemLLMK CTPOUTENBHBLIX paboT B KOHTPAKTHOW CUTYaLuK.

A.2.2 kayecTBo (quality): Becb 06beM xapaKkTepUcTUK obbekTa (Hanpumep, CTpouTenbHble paboThl), KOTOpblE OMuU-
patoTcs Ha ero crnocobHOCTb YAOBMNETBOPSATL 3asBNeHHBIM M NogpasyMeBaeMbiM NOTPEBGHOCTAM (TO eCTb BCEM BUAaM
ABHBIX UMW HeABHLIX TpeboBaHui).

A.2.3 TpeboBaHuA kavyecTBa (requirements for quality): BoipaxkeHue notpebHoOCTel UNK Ux NepeBog B psf KOnu-
YEeCTBEHHO UMW Ka4eCTBEHHO 3aABMNEHHbIX TpeGoBaHWiA K XxapakTepucTukaMm obbekra Ans obecneyeHus: ero peanusauum
N 3KCMepTUabI.

A.2.4 coorBetcTBMe (conformity): BeinonHeHWe ycTaHOBMEHHbIX TpeGoBaHMiA.

A.2.5 nonuTtuka KauectBa (quality policy): O6Lwne yenu u HanpaeneHne JeATENBHOCTM opraHu3aLumn (To ecTb nog-
PALYMK, 3aKa34MK) OTHOCUTENBHO KavyecTsa, YTo hopManbHO BbipaXaeTcsl BbICLUMM PYKOBOACTBOM.

A.2.6 ynpaBneHue kayecTBOM (quality management). Bce AecTBUS PyHKLUK yNpaBneHUsl, KOTopblie onpefensor
MONWUTUKY Ka4ecTBa, Lienu 1 06sa3aHHOCTU 1 OCYLLEeCTBNSAIOT UX B NpeAernax cucTeMbl KadyecTsa.

A.2.7 umkn Kayectsa (quality cycle). KoHuenTyanbHaa Moaenb B3auMOCBA3aHHbLIX AeACTBUIA, KOTOPLIE BIUAIOT Ha
Ka4yecTBO Ha pasnW4HbIX 3Tanax: oT YCTaHOBMNEHWA NOTpebHOCTEN A0 oueHkKU Toro, Bbinu nu 3T noTpebHOCTH yaoBNeT-
BOpPEHbI.

A.2.8 KoHTponb KauyecTtBa (quality control): OnepaTuBHble MeTOALI U ASWCTBUA, NPUMEHAEMbIE ANSA BLINOMHEHUS
TpeboBaHWii ka4ecTBa.

A.2.9 rapaHTUa KauyecTBa (quality assurance). Bce nnaHupyeMble U cucteMatTudeckue gencTens, HeobxoauMble
ans obecneveHusa Toro, YTo 06beKT ByaeT yaoBNeTBOPATL TpeboBaHUAM Ka4ecTBa.

A.2.10 nnaH kayecTtBa (quality plan): [JokyMeHT, B KOTOPOM yCTaHaBNMBAKOTCA CNeuuanbHblil NOPAROK, pecypchl U
nocrefoBaTenbHOCTb AeACTBUIA, OTHOCALLMXCA K KOHKPETHOMY MPOAYKTY, MPOEKTY UMK KOHTPaKTY.

A.2.11 npouecc (process): Psj; B3auMOCBSi3aHHLIX PECYPCOB U IEACTBUIA, KOTOpble NpeobpasyloT Hauano B pesynbrar.

A.2.12 npoueaypa (procedure): YcTaHOBNEHHbI! cnocob BhINOMHEHUS AeACTBUS.

A.3 YnpaBneHue KayecTBoM

YnpaBneHue Ka4eCTBOM NpoekTa NogpasyMeBaeT, YTo JOIKHbI MPeANPUHUMATECA cnejylowme AeicTBUS:

a) YcTaHoBKa pas3fUYHbIX acrnekToB HafeXHOCTU U KayecTBa (Hanpumep, 6€30MacHOCTb COOPYXEHUS, NPUrOAHOCTL
K 3KCTnyaTtayuu, KoMpopT, JoNroBe4YHOCTb, SCTETMKA, CTOUMOCTb U T. .)

b) MpeobpasoBaHne gaHHbIX 06LEKTOB B cucTeMy TpeboBaHWi KadecTBa (HanpuMep, pyHKLUMOHamNbHLIE XapakTe-
PUCTUKK, TEPMUYECKNE XapaKTepUCTMKKU, 6e30MacHOCTb COOPYXEHUs, SKCrnyaTalMoHHas NpUroAHOCTb U KPUTEPUU Ha-
AEXHOCTH, pacqeTHbIA CPOK CryX0bbl, CTOUMOCTb U T. A.).

) YcTaHaBnNMBalOT OCHOBHbIE BWAbI AeATENBHOCTU No obecneyeHuio kauecTea (HanpuMep, npeaBapuTenbHble Uc-
criefoBaHUs, KOHLUENTYyanbHbIi BeIGOp BapMaHToB, pacieTHbIe CUTYaLUK1, XapakTepUCTUKN BO3AENCTBUIA, XapakTepuUCTUKA
Martepuanos, ypoBeHb KBanudukaumm, npegensi UCnonb3oBaHus, NPUHLUMNB TEXHUYECKOro obCnyXuBaHus). YcTaHaenm-
BaloT pa3nuyHbie AeNCTBUSA NMpU BBIMONTHEHUMN LUKNa CTPOUTENbHLIX paboT, KoTopbie BUAIOT Ha KayecTBO. [laHHble Aeid-
CTBUS MOTYT MHTEPMPETUPOBATLCA KaK LMK KadyecTBa AN CTPOUTENbHLIX paboT (cM. Tabnuuy A.1).

d) MepeuncneHHbIMK eRCTBUSMM YNPaBnsieT MeEHeAXMEHT opraHusayuid-ucnonHuteneid. Tabnuuy A.1 MoXHo pac-
cMaTpuBaTb Kak OCHOBY AN NOATOTOBKW MiaHa KavyecTsa.

A.4 NapaHTuAa KayecTBa

[ns Toro YTo6hl YA0CTOBEPUTLCA B TOM, UTO NPOEKT OTBEHAET YCTaHOBIIEHHBIM TpeGoBaHUsIM KayecTBa, Heobxogu-
MO NPEANPUHSATL CriefyoLLue AONONHUTENbHBIE MEpBI:

- B NriaHe KayecTtsa (CM. Tabnuuy A. 1) crieflyeT pacCMOTPETb OCHOBHbBIE (haKTOPLI, BO3HUKaIOLLWUE Npy cobmnogeHum
YCTaHOBNEHHbIX TpeboBaHUil KauecTBa;
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- CrieflyeT CoCTaBUThb JOKYMEHTbI, CBSi3aHHbIe C yrpaBleHneM napameTpamMn KOHTPONs KayecTBa, U XPaHWUTb B Te-
YeHue Bcero cpoka cryxbbl obbekTa.

Tabnunuya A1— YnpaBneHue Ka4eCTBOM B LMKINE Ka4ecTBa NPW CTPOUTENbHBIX paboTax

CTaaun XusHeHHoro uukna Oencteua

KoHuenuus - YcTaHOBNEHUE COOTBETCTBYHOLUX YPOBHEN BLINONHEHUS CTPOUTENbHLIX PaboT U KX
COCTaBa.

- 3afjaHne Ha NpoeKTUpoBaHue.

- 3agaHune Ha NocTaBKy.

- MNpepBapuTenbHble TexHUYeckne TpeboBaHUS Ha BLINONMHEHUE paboT U TEXHUYECKOoe
obcnyxmBaHue.

- [MpoMexyTouHbIA BbIGOP Y4aCTHUKOB, UMEIOLUX COOTBETCTBYIOLLYIO KBanudukaLlmwo
nepcoHana u opraHusaumu

MpoekTupoBaHue - 3apaHue SKCMMyaTaUMOHHBIX MoKasaTened ANS MaTepuarnoB, UX KOMMOHEHTOB U
MOHTaxa.

- MNoaTBepxAeHNEe NPUEeMNEMOCTU U OCYLLECTBMMOCTU BbINONHeHUs paboT.

- 3apaHne Ha nposefeHune UcnelTaHWin (Ha Mogenu, Ha MecTe U T.4.).

- Cneyndpukayma matepuanos

Mogaya 3asBku - PaccMoTpeHne npoekTHOM AoKyMeHTaLUum, BKIoYast TEXHUYECKoe 3ajaHue.
- [Npuem TpeGoBaHmii (NofPAZHMK).
- [Npuem npeanoxeHns (3aKkasqmk)

BbinonHeHue pabot - YnpaeneHue npoueaypamu 1 npoueccamu.

- OcyLyecTBneHne BeIGOPKN M TECTUPOBAHME.

- VicnpaBneHne HegocTaTKoB.

- CepTudmkauus paboT Ha COOTBETCTBUE NPOBEAEHHBIM UCMLITAHUAM, YKa3aHHbIM B
NPOEKTHOW JOKyMeHTaLmu

3aBeplUeHWe CTPOUTENbHEIX | - BBOA B SKCMIyaTaumio.
paboT 7 Nepegava | - MpoBepka BLINOMHEHUS paboT ANA 3aKOHYEHHOTo 34aHWUs (HanpuMmep, TECTUpPOBaHWe
nonb3oBaTernto 3KCNNyaTaLMOHHLIMU Harpy3kamu)

3KennyaTtaums U TexHude- | - MpoBeaeHUe MOHUTOPUHTa.

ckoe obcnyxuBaHue - O6cnepoBaHne Ha NpeaMET U3Hoca UK 06pa3oBaHUA TPELLMH.
- M3yqenune npobnem.

- Ceptudumkauyus pabotol

BoccraHosneHue unu | 1 BoccTaHoBneHue HeobsAsaTensHo.
paspylweHue 2 Pa3pyLwweHus He BXogAT B obnacTb NpUMEHEeHUs1 HacTosALWEro ctaHaapTa

A.5 KoHTponb KauyectBa

A.5.1 O6Lume nonoxeHun

KoHTponb kayecTsa BKIoyaeT B cebs:

- cbop nHdopmMayuu,;

- CyX[AeHue, OCHOBaHHOE Ha 3TON UHgopmaLuu,

- pelLieHWe, OCHOBAHHOE Ha CyXAEeHUN.

A.5.2 Npoueaypa KoHTponA

OnucbiBasi npoLeAypbl KOHTPONA Ha 3Tanax U3roTOBMEHMS U CTPOUTENBCTBA, MOXHO pasnunyarh:

- NPOM3BOJACTBEHHBIA KOHTPOMb, ABASAIOWWACA KOHTPONeM 3a NpoLiecCoM NPOU3BOACTBA, LIENbio KOTOPOro SBMsieTcA
HanpaenATb 3TOT NPOLECC U rapaHTUPOBaTh NpUeMNemMbIi pesynsrar;

- KOHTPOfb COOTBETCTBUSA, ABMAIOLWMNACA KOHTPOSEM pe3yrbTaToB TEXHONOMMYECKOro npolecca; Leflb 3Toro KOHTPOo-
Ns rapaHTUpOBaTb, YTO pesynbTaT TEXHONOrNYecKoro NpoLecca COOTBETCTBYET 3a/laHHON crneLmdukaLmm.

A.5.3 Kputepumu KOHTpons 1 npaBuna NpMemMKu

KOHTpOnb MOXET ObITb MOMHBIM UAN CTAaTUCTUYECKUM. ECnU KOHTPOIb MOSHBIA, MHCNEKTUpYETCA Kaxaasi npous-
BefieHHas euHuLa. [NpaBuna npMeMKkn NoApasymMeBaloT, YTO eAUHNLA OLIEHMBAETCS Kak SBNSoLancs rogHoil (NpMHATOM)
WNn HEerofiHoM (He NPUHATOI). Kak NpaBnNo KpUTEPUKN, €CNIK OHU ABNSIIOTCA KONMMYECTBEHHBLIMU, CCLINAOTCA Ha 3afaHHble
Z[ONYCKHU.

Mpoueaypa cTaTUCTMYECKOrO KOHTPONSA B 06LLEeM criyqae COCTOUT M3 CriefyioLLmMx YacTeil:

- pa3bopka nsgenuii no napTusam,

- ocylecTBneHWe BeIGOPKKU B Npeaenax Kaxaon napTuu,

- TeCTupoBaHue BbIGOPOK;
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- CTATUCTUYECKOE 3aKIoYeHWe 0 pesynbraTax,;

- peLleHne OTHOCUTENBHO NMPUEMKH.

MapTus gormkHa 6blTb TakoBa, YTOOLI ee MOXHO BbINO CYMTaTb OAHOPOALHOW Mo CBOMCTBaM, ABMAAOLMMCS MNpea-
MeTOM KOHTpons. CyxzeHuWe o pesynbratax Crneayer, Kak npaBumno, Aenarb OTHOCUTENBHO 3aaHHOro [JOBEPUTENBHOMO
YPOBHS W/UNu 3af@aHHOro JOBEPUTENBHOMO HTEpBana, Wnu ¢ NpuMeHeHneM MeTofAoB Baiieca.

A.5.4 Tpouecc KoHTpons

B 3aBMCMMOCTY OT YernoBeKa MK opraHn3aumu, ocyLecTBNsSoWel KOHTPOMb, MOXHO BbILENUTE CreayoLme cTa-
WU KOHTpONS:

- CaMOOCBUAETENLCTBOBAHME,;

- BHYTPEHHWUIN KOHTPOrb;

- MIPUEMOMHLIV KOHTPOMb, BEIMOMHAEMbIA PyKOBOAUTENEM NPOEKTa.

YacTo cyLlecTByeT AOMNOMHUTENBHBIA KOHTPOMb, MHULMUPYEMBIA U BEINOMTHAEMbIA OpraHoOM rocyAapCcTBEHHOW Bna-
CTU 1 OCHOBaHHbLIA Ha CTPOUTENLHOM 3aKOHOfaTeNbCTBE W/UMK NpaBunax.

BHYyTpeHHUIA KOHTPOIb BLINOMHAETCS B TOM e camoM oduce, habpuke UK Lexe, rae BeinonHaetcesa paboTa, aens-
roLascs npeagmMeToM KoHTpons. OgHako paboTa U ee KOHTPOMb BbINOMHAOTCA pasHbiMU NOAPasaeneHnsaIMN.

Ecnu npoLecc KOHTPOMA COCTOWUT U3 HECKOMNBKUX CTaAWM, AN OKOHYaTENbHOro pesynbraTa BaxHo, YTobbl AeiicTBuSA
3TUX CTaguii Bbinu, No BO3MOXHOCTM, B3aUMHO He3aBUCUMbI B CTAaTUCTUYECKOM cMbIcne. B npoTuBHOM cnyyae addekTus-
HOCTb KOHTpOMnA najaeT.

Bo MHorux cny4asx Heobxo4MMo co3fiaBaTh NiaH KOHTPOSS, KOTOPLIA SABMSAETCA YacThbio NiaHa KayecTBa cornacHo
A4
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Mpunoxexue B
(cnpaBouHoe)

MpuMepbl NOCTOAHHBLIX, BPEMEHHbIX U OCOObIX BO3AEUCTBUN

MpumeyaHune — Cneaytowme NpuMepsl BKNoYatoT B cebs HanGonee pacnpocTpaHeHHble BUL bl BO3AEACTBUIA.
B HEKOTOpbLIX Criyyasix MOryT 6biTb Apyrue BUAbl; Takne BO3AeNCTBUS A0MKHBI ObITh KIacCUULMpOBaHbl COrNacHO OCHOB-
HbIM ONpefeneHnsM.

B.1 MNocTosiHHble BO3AeHCTBUA

K NOCTOAAHHBIM BO3AENCTBUAM OTHOCATCA Cnegyiouune:

a) BeC caMOi KOHCTPYKLUU (KpOMe, BO3MOXHO, BECa HEKOTOPLIX YacTel Npu HeKOTOpLIX hasax CTPOUTENLCTBA);
) BEC HaACTPOEK, BKO4An NOCTOSIHHYIO onanyGKy Unn Kpennexus;

) BO3AENCTBUA OT aBNEeHUA rpyHTa, onpeaensieMble BECOM rPyHTa B CBOUX OKOHYATESbHbIX 3HAYEHUAX;

) Aecbopmauuun, Hanaraemble PEXUMOM CTPOUTENBCTBA COOPYXEHUSA B UX OKOHYATESbHBIX 3HAYEHURX;

) BO3aeicTBUA, onpeaensieMble ycakol 6€ToHa U B CBapHbLIX COeJUHEHUSIX,

f) cunebl, obycnoeBnexHble AaBneHUeM Bogbl, NpU HeobXoaUMOCTH;

g) Bo3geiicTBuUA, 06ycnoBneHHbIE 0CaAKOIH ONOP U 0OCeaaHUeM NOPOAb;

h) yeunua npeaBapuTenbHOro HanpsbKeHUs.

b
c
d
e

B.2 BpeMeHHble BO3aeCTBUA

K BpeMeHHbIM BO3eACTBUAM OTHOCATCA cCneayoLme:
@) HarpysKku npu aKcnnyaTauumu 1 3anonHeHnn, NPUNOXEHHLIE HarpysKku,
) HekoTophkle YacTu coBCTBEHHOMO Beca KOHCTPYKLMUI Ha HEKOTOPLIX 3Tanax CTPOUTENLCTBa,;
) MOHT@XHbIE Harpy3Kku,
) BCE NOABUXHbLIE Harpy3ku n nx addekThl;
) BO3aeicTBUA BETPA,;
f) cHeroBble Harpysky;
g) Harpysku oT obnefeHeHus;
h) Boageiicteue!) semnetpacenus:;
i) ahpeKThI NepeMeHHOro YPoBHsI MOBEPXHOCTM BOALI, NPU HEO6X0AMMOCTH,
J) \3BMEeHeHNa TeMnepaTypbl;
k) BOMHOBLIE Harpy3Kku.

b
c
d
e

B.3 Ocobble Bo3gelicTBUA

K 0cobbiM BO3AeCTBMAM OTHOCATCA crieqyloLyue:

a) CTONKHOBEHMUS,

b) B3pbIBbI;

C) ocafKa rpyHTa;

d) TopHago B obnacTsx, 06blMHO He NoABEPXEeHHLIX ero AeNCTBUIO,
e) Boageiicteua’) npu semneTpsceHusix;

f) noxap;

g) npefenbHas 3po3us.

1) 3emneTpAceHns MOXHO paccMmaTpuBaThb WM Kak BpeMeHHbIe BO3AeiCTBUS NPN YKa3aHHLIX YCROBWAX, UMK Kak
ocobble.
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Mpunoxexue C
(cnpaBouHoe)

Mopaenu yctanoctu

C.1 BBegeHue

B KOHCTPYKUUSX, 3arpyXeHHbIX (PAYKTYUPYIOWUMA BO3AESNCTBUSIMU, YCTarNoCTHbIE pa3pyLUEeHUss MOrYT NPOU3OWATU
MpW YPOBHSX HarpysokK, KOTOpble 3HaYUTENbHO HUXE, YeM YPOBHMW Harpy3ok, Npu KOTOpbIX 06bIMHO MOXET OXuaaTbLes oT-
ka3. Ecrin Takoe ycTanocTtHoe paspyLueHUe NPOUCXOAUT U3-3a ABMEHWIA pocTa TPELUWHbl, BECb MEXaHW3M pa3spyLUeHUs
COCTOMUT M3 Tpex ¢aas:

a) ha3a 3apoxeHus], B KOTOpO 06pasyroTCA TPELLUUHLI,

b) dasa pocTa TpeLUWHbI, B KOTOPOIA UMEET MECTO YCTORYNBLIN POCT TPELLMHBI BO BPEMA KaXaoro LiMKIa HarpyxeHus;

C) ba3a oTkasa, B KOTOpPOW NMPOUCXOAUT HEYCTOWYUBLIA POCT TPELLUWHBI, CONPOBOXAAEMbIA XPYNKUM U3NOMOM MIK
NNacTUYHLIM Pa3pbiBOM, Ui B KOTOPOW YMEHbLUEHHOE CedeHne paspyLuaeTcs u3-3a obLeil Teky4ecTu.

Ecnun Bo Bpems chasbl pocTa TpelyuHbl o6pasytoTea 6onblune nepeMeHHbIe NnacTu4eckne 30Hbl, 0TKas NponcxoauT
rocre oTHocUTENbHO HebonbLIOro YMcna LMKNOB, 1 MeXaHW3M Ha3blBaloT MracTudeckon yctanocTelo. Ecnu nnactuye-
CKWe 30Hbl Marbl, TO MEXaHW3M Ha3blBaloT MHOTOLMKNOBOW YCTanoCTbio.

Mpy aHanuae MOXHO BLIAENUTb iBa OCHOBHbLIX MeToAa:

- nogxof nocpefcrTsom nNuHunM S—Nu

- MOAX0A MeXaHWKN paspyLUeHUsI.

Bonee fetansHo o6a MeTofa onucaHbl Hke. PaccmaTtpusaemble MeToabl 6binn paspaboTaHbl ANA METANNOKOH-
CTPYKLMIA, HO MX MPUHLMMBI MOTYT Takke ObiTb MPUMEHEHBI ANA KOHCTPYKUWIA U3 ApYruX MaTepuanos.

C.2 luHun S—N

Moaxon nocpeAcTBOM NUHUIA S—N codeTaeT Bce TpU ha3bl MEXAHU3MA YCTANOCTN U OCHOBAH UCKNIOYUTENBHO Ha
rpoBefeHnn akcnepumeHToB. Pag obpa3suos noagBepraloT UCNbITAHUAM LMKNaMU HAaNPSXKEHWA ¢ NOCTOAHHON aMNNUTYA0N
fo oTkasa. COCTaBnAOT rpadomK 3aBUCMMOCTU HanpsKeHWa S OT Yucna uuknos Ao otkasa N n nonydatot nuHuio S—N.
JIHUA S—N MOXET 3aBUCETb WM HE 3aBUCETb OT CPEAHEro YPOBHSA HanpskeHuin. UTobbl NONyunTb peanmcTU4ecKyro
NEepEMEHHYIO aMNiUTYAY LMKIOB B KOHCTPYKLUWK, NMPUMEHSIOT NPaBuUno HakonneHus nospexaeHuit. Hambonee wmpoko
MCMONb3YETCA NTMHENHOe NPaBUno HakonneHua nospexaeHna MNanemrpeHa — MaitHepa. CornacHo 3ToMy nNpaBusly OTKa3s
NPOUCXOAUT B TOM Cny4ae, ecnu:

ﬂ>D CA1
ZNJ— c ()

rAie n;— YNCIO LMKNOB NPUMOXEHWUA Harpy3kn ¢ ypoBHEM amnnnTyAbl HaNpshkeHWA S;;
N; — Y1CFI0 LMKIOB HArpyXeH!s Npn oTKase ANs yPOBHSA aMNAUTYAbl HaNPsKEHNA S;
D, — kputuueckoe sHaueHue koahununeHTa NnoBpexaeHni.

Mpepnonaraetcs, 4TO aMNAMTYAa HanpsXeHuit S BkntoHaeT B ce6a ahdeKTbl KOHLUEHTPaALUN MECTHOMO Hanpsxe-
HUA (HanpuMep, B Ha4ane u KOHLe CBapHOro wea).

UTo6bl yCTAHOBUTE YMCIO LMKNOB HanpsbxeHuit N Ana Kaxgoro ypoBHSA aMnnuTyAbl HanpskeHua S, Heobxogumel
cneyuansHble pacieTHLIE NpoLeaypbl (HanpuMep, npoueaypa «nagatoLlero Aoxaa»). Mpasuno noepexaeHnsa Manbmrpe-
Ha — MaiiHepa He yuMTbLIBaEeT NocneoBaTenbHOCTb LMUKNOB C pasHoi aMnnuTygoil. B ngeansHom cnyqae Kputudeckas
BenuunHa D, npupasHuBaeTca K 1,0, HO B 06LeM cryqae 3TO 3aBUCUT OT UCTOPUN HarpyXeHUs, oKpyxatowei cpefbl 1
TUNa MaTepuana.

C.3 MexaHuKa paspyLueHUA

B nogxofe MexaHWKK pa3pyLUEHUa NCNONb3YIOT OTAENbHBLIE MOAENM ANSA TPEX PasnNUYHLIX CTaaun.

a) CTagusi 3apoXaeHUs TpeLLUWHbI, KOTOpasi YacTo MOAENUPYETCA METOL0M NoKanbHbIX AedopMaLiuii; ee UCNONb3y-
10T, raBHLIM 06pa3oM, ANA MarnbiX TOHKUX NNACTUHYATBLIX KOHCTPYKUMIA; BO MHOMUX APYruX cnydvasx SToW cTagueit 4acTto
MOXHO npeHebpeyb.

b) Ctagua pacnpocTpaHeHUA TPeLHLI BO MHOMMX cNyYasaX 3afjaeTc MOAenbio pocTa TPELUMHLI, e pasmep Tpe-
WWHLI a; 3a BpeMsa t aBnsaeTca yHKUWeR HavyanbHOro pasMepa TpeluHbl 8, NPeAbICTOPUN NIOKanbHOrO HOMUHANBHOMO
HanNpsKeHUs O(T) M CONPOTUBIEHNA YCTANoOCTU Ry, KOTOpOe 3aBUCUT OT MOKarbHbIX CBOWCTB MaTepuana u reoMeTpum:

a,=flag, o(t), R) (0<t<t). (C.2)

B GonblUMHCTBE Mofeneit pocTa TPEeLUHEI NPeAbICTOpUs HanpsbkeHUi o(t) NpeobpasyeTcsl B NOCrefoBaTeNbHOCTb
uuknos. MoOMUMO ANUHBI TPELLUMHEI GbIBAET HEOGXOAMMO YUUTHIBATH TYGUHY U LUMPUHY TPELLUHDI.
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¢) CTaans oTkasa 4acTO MOAENUPYETCA C UCMONb30BaHUEM MOHATUA KPUTUHECKOro pasMmepa TpelyunHbl. Kaxabiii
YPOBEHb HanpsikeHUs 0(t) MOXeT BbiTb CBS3aH C KPUTUYECKUM PasMEpPOM TPeLUMHBI 8 ; TakuM 06pasoM, 4To C y4eToMm
BCEX BO3MOXHbIX BUOB OTKasa HamnpsikeHue, paBHoe o(t), MpuBeno Bbl k oTkasy Npu a; > ag . PyHKUNSA NpesensHoro
COCTOSIHUSA MPU YCTanoCTHOM paspyLUeHUU MOXET BbiTb B 3TOM criyyae cchopMynMpoBaHa CrieaytoLum obpasom:

g(x) = min(acrit,t— a) (0<t<T) (C.3a)
U KOHCEpPBATUBHO:
a(x) = min(acrit‘t) —max(a) (0<t<T) (C.3b)

MUHUMYM (MaKcUMyM) JOSKEH BbITb NPUHAT AN oBLLero pac4eTHOro cpoka cry»ob .
YpaBHeHus (C.3a) u (C.3b) npounntocTpupoBaHsbl Ha pucyHke C.1.

“A

a,,mnEF-———————————— - ———

crit

PucyHok C.1 — UnntocTpauus ypasHeHuin (C.3a) n (C.3b)

C.4 Mpoueaypa npoBepku NpU pacyeTax ¢ YaCTHbIMKU koadpduLmeHTaMu

MeToa HagexHOCTW 3aBUCUT OT TWUMa aHanuaa.
Ecnu MeTofoB HaKoMMeHWUs! NOBPeXLeHUn CoYeTaeTea ¢ NMHUAMU S—N, To NpaBuUmo NPOBEpPKU MOXeT BbiTb npes-

CTaBMeHo cregytoLum oGpa3om:

. De (C.4)
Ny vq
R
N;=N; (YFfSivl) ) (C.5)
Y mr

rAe n; u S; — ABNATCA NYHWNMKU OLEHKaMN NPEABICTOPUMN HarpyXeHUsT;

Ry, — HOpMaTnBHOE (XapakTepucT4eckoe) 3HadeHne CoNPOTUBIIEHUA YCTarnocTy,

Y — YacCTHbIA KOS PULMEHT, yUNTLIBaIOWMNIA HeonpeenNeHHOCTU B YPOBHE Harpy>XeH!Usi 1 MOAeu HarpyXXeHust;

Yp¢ — YaCTHBIR KOIPPUUUEHT, y4UTLIBAOLWMIA HEONPEAEeNEeHHOCTM B MOAENN MaTepuana;

Yy — YacTHbIA KO3 DULNEHT, yUMTEIBaAIOWNIA HeonpeaeneHHOCTM B cnocobe HakonneHus NOBPEXAeHN, pacieTHOM

cpoke cnyx6bl U NocneacTBUsAX OTKasa.
B noaxoae MexaHUKWU paspyLUeHUs NpaBuIio NMPoBEPKU MOXET ObiITb NpeAcTaBneHo creaytowum obpasom, NpuHK-

Mas yNpoLeHHbll MeTod cornacHo ypasHeHuto (C.3b):

R, R
it (YF1Sk’—kJ >ar (aOksYFZS () —ﬂ() , (C.6)
Tm1 Tm2

e S, — Harpy3ouHblii apbeKT Npu HOPMaTMBHOM (XapaKTePUCTUHECKOM) 3HAYEHNM Harpy3Kkn WK LMKIa HarpyXeHus;
Ry — cooTeeTcTBYIOlEE HOPMATUBHOE (XapaKTepuCTMYECcKoe) 3Ha4YeHNe NMPOYHOCTH (BA3KOCTL paspyLUeHUs], npeaen
TeKy4ecTun) ANa COOTBETCTBYIOLLEN TeMnepaTypsl;
8gy — HOPMaTUBHLIN (XapakTepucTUYECKUiA) HavanbHbIA pasmep TPeLUHBI,
S(1) — HaunyudLasn oueHka NPeabICTOPUN HarpyXeHus,
Ry, — HOpMaTMBHbIE (XapaKTepucTUYecKne) sHa4eHUst CBOIMCTB MaTepuana, onpefensiolnux pocT TpeLyHbl,
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Y — YacTHble KOSPPULMEHTDI,
T — pacyeTHbI cpok cryx6bl.
YpoBeHb HYacTHbIX KOIPPULMEHTOB AOMKEH 3aBUCETL:
- OT HeonpegeneHHOCTER N YyBCTBUTENBHOCTEN CyYaiiHbIX NEPEMEHHbIX;

- LONYCTUMBIX NMPeAenoB Npy NOBPeXAEHWUI KOHCTPYKLMU, KOTOPLIE OTPaxatoT COoCOBHOCTb KOHCTPYKLUY C TPELLU-
HOM OBHaPYXWUTb arkTepHaTUBHLIE MYTY Nepeadu Harpy3sku;

- MIHTEpBAasIOB OCMOTpPa U BEPOSITHOCTU OGHAaPYKEHUS TPELLUHbI;
- NPUFOAHOCTM K PEMOHTY.



FOCT P UCO 2394—2016

MpunoxexHue D
(cnpaBouHoe)

PacuyeT Ha OCHOBe 3KCNepUMEHTanNbHbLIX MOAernen

D.1 O6nacTb NnpuMeHeHus

Pac4eT Ha OCHOBE 3KCMepUMEHTarbHbIX Mogerneit (Unun, KpaTko, pacyeT Mo UCMbITaHWUsAM) SBMSIETCA METOLOM ANS
000CHOBaHUA pacyeTHbIX 3Ha4YeHUN CBOWCTB NMPOYHOCTM ANSA ONpefeneHHbIX 3NEMEHTOB KOHCTPYKLMWM U MaTepuanos.
MeToz, onucaHHbIA B HAaCTOSLLEM NPUIoXeHWU, B BOmbLUOKA CTeneHn OCHOBaH Ha CTaTUCTUYECKOW OLieHKe pesynsTaToB
UcnbITaHWii B COOTBETCTBUM C MOHATUEM BEPOSTHOCTHOIO pacyeTa U pacHeTa METOLOM YacCTHbIX KO3PULMEHTOB.

O6nacTb NPUMEHEHUS BKMHOYaET B cebs:

- Criy4au, KoTopble He MOTYT TPaKTOBaTbCA B HOPMaTUBHBIX JOKYMEHTax U3-3a HefocTaTka ajeKBaTHbIX TeopeTuye-
CKWUX MoJenei unu faHHbIX;

- cryYau, ABNAILMECH HAacTONbKO crneuudnU4eckuMm, YTo NpUMeHseMble 00bIYHO AaHHbIe AMS pac4eToB He oTpa-
XatroT AOMKHBIM 06pa3oM akTuiecknx o6CTOATENBCTB (Hanpumep, u3-3a ocobeHHOCTel MeToLa NPOM3BOACTBA);

- criyyaum, Koraa npefcTaBnseTcs, YTO CyLeCTBYIOLMe pacyeTHble hopMyrbl NPUBOASAT K BECbMa KOHCEPBATUBHBIM
pesynsraTam, a HenocpencTBEHHan NpoBepKa No NPeAenbHLIM COCTOAHUAM OXUAaeMo AacT 6oree 9KOHOMUYHOE PeLLEHME;

- BbIBOA HOBLIX pacyeTHbIX hopMyrl.

HacTosLee NpunoxeHne He KacaeTCA METOAOB Hepa3pyLUatoLLero KOHTPONs, KOHTPONSA kKaYecTBa OTAeNbHbLIX MaTe-
pvanoB (Hanpumep, rpyHTa). MoryT 6biTb YMECTHbI HeKOTOpble AanbHellune pa3paboTku WU orpaHuyeHus.

D.2 O6wwme nonoxeHus

[ns BeIpaboTkKM NPaBUNBHOrO MOpsALKa NPOBEAEHUS UCMBITAHUIA 3KCNepUMEeHTaM AOMMKeH NpefLuecTBOBaThL Kave-
CTBEHHbIW NpeABapuUTENbHbIA @aHanu3a ¢ BbIABIIEHWEM 30H, KPUTUYECKW BaXHbIX ANA paboTkl paccMaTrpuBaeMoro arieMeH-
Ta. Kpome TOro, AomkHO ObITb OAHO3HAYHO ONpefeneHo npefenbHoe COCTOAHUE ANA JaHHOro cryyas.

NcnbiryeMble obpasubl NpeAnoyTUTENbHO U3FOTOBMSAIOT TEX XKe pasMepoB W MO TOW e TEXHOMOMWK, YTO U Te, YTO
NPOU3BOAAT U MPUMEHSIIOT NPU CTPOUTENBLCTBE Ha OCHOBE UCMBITAHWA, U B MOAXOAALLMUX CUTYaLMSAX cnyYyanHbiM obpasom
oTOupatoTcs ANs UCNbITaHUNA.

MeTofuKa UCMBITaHWIA He JOMKHa OrpaHUYUBaTLECS 3anNUCAMU UCKIIOYUTENBHO OKOHYaTENbHBIX 3Ha4YeHWid. Heobxo-
AUMO 06paTuUTb BHUMaHWE TakKe Ha ABMIEHUSA, KOTOPLIE NMPOUCXOAST NPU NPEBLILLEHUN paccMaTpuBaemMoro NpeaenbHoro
COCTOSHUA U Ha COMyTCTBYIOLLME 06CTOATENLCTBA, @ Takke Ha caM MeXaHU3M 3TOro NPeAernbHOro COCTOAHUA U Ha rpa-
HUYHBIE YCOBUA (Hanpumep, B KaKoi CTeMeHU OHW OTIINYaloTCs OT OXMAAEeMbIX B pearibHOW KOHCTPYKLWUK, Ha yCnoBus
HarpyeHua u T. g.).

OBcTosATEeNbLCTBA, KOTOPLIE HACTYNakoT NPK NPEBbLILLEHUM paccMaTpUBaAEMOro NpeAenbHOr0 COCTOAHUS, 0COBEHHO
BWJ OTKasa, KoTopbli Bbin pelatoLuM, He Bcerga MoryT GbiTb o4eBUAHLI. Pa3paboTka nporpaMmbl UCNbITAHWA U OLEHKa
MONYYeHHbIX pe3ynsTaToB TPEOYIOT COOTBETCTBYHOLLMX TEOPETUHECKUX 3HAHWA, OMbITa NPOBEAEHUS UCTIBITAHUA U NPUHA-
TUS TEXHUYECKNX peLLEHUH.

Mpn ncnonb3oBaHWN METOA0B ANA MOMYYEeHUS pacyHETHLIX 3HAYEeHWA MO pesynsraTtam UCnbITaHUin crnefyeT yuYnTbl-
BaTb TOT haKT, YTO YMCMO UCTIbITAHUIA OBLIUHO orpaHuyeHo. OLeHka MOXeT BbITb cAenaHa Ha oCHoBE NpeABapUTenbHoOR
TeopeTuyeckoin mogenu (cM. D.6) unu, npu oTcyTCTBUM Takoh Mogenu, NpsAMoil oueHkoi (cM. D.5). B gononHeHwe K aTum
CTaTUCTUYECKNM COOBPaKEHUAM HYXKHO OTMETUTBL, YTO 0BLLUME TeopuUK NOBEAEHWS KOHCTPYKLMKU U Habop oBLLENPUHSATBIX
HOPM NPOEKTUPOBaHWA Npu pacdeTe No JaHHbLIM UCMbITaHUA OCTaloTCA NPUMEHUMBIMU.

BbiBoAbI crneuuanbHoro UCCrnefoBaHUs OTHOCATCS K CBOWCTBaM W/MNW NPOU3BOACTBEHHBIM TEXHONOMMAM B obna-
CTW, Ha KOTOPYHO PacnpocTpaHanoch uccrnefoBaHne. PacnpocTpaHerue nony4eHHbIX BEIBOAOB U pe3ynsTaToB UCnbITaHui
Ha fpyrue Knaccbl anemMeHToB TpebyeT NpoBeAeHUs HOBBIX UCTIbITAHWIA UK JOMKHO ObiTb OCHOBAHO Ha TEOPETUHECKOM
aHanuase.

D.3 YueT pa3nuumii Mexay AelCTBUTENbHLIMU YCIIOBUAIMU U YCIIOBUAMM UCNbITaHUIA

YcroBus Npu NpoBefeHUN UCMbITaHUIA MOTYT OTNUYATLCS OT YCroBuWiA Ans ByayLUel KOHCTPYKLMUM B pearbHOR OKpy-
xatowei cpefe. Takue pasnuuusa criefyeT yYuTbiBaTb C MOMOLLBIO AOMKHBIM 06pa3oM nogobpaHHbIX KoadduumeHToB
npeobpa3oBaHWA UK NOMPaBOYHBIX KO PULIMEHTOB.

MonpaBouHbIA KOIPPULMEHT N LOIKeH ObiTb YCTAHOBNEH 3KCNEPUMEHTalIbHO UMW TEOPETUHECKN Ha ocHOBE 06-
LLie TEOPUM COOPYXKEHWIA UMK ONBITHEIM MyTeM. [pu 3TOM 06BIMHO HeunsbexHa HEKOTopas cTeneHb NPOU3BONBHOCTH.

C nomolLybto koadhdULMeHTa N MOryT yYUTEIBATECA CrieAyoLme BIUSHUS:

- pasMepHble apeKThl;

- BpeMeHHbIe adpekTbl (0ObIMHO UCMBITaHUS BBIMOMHAKOTCS NpK KpaTKOBPEMEHHOM Harpyske, TOrAa Kak Hecyllas
CNOCOBHOCTL U NPOrMbLl MHOMMX MaTepuanos 3aBUCAT OT AJTUTENbLHLIX BO3AENCTBUN);

- rPaHWYHble YCIOBWSA UCMbITYyeMblX 06pa3sLioB (cBoGoAHbBIE NN UKCUPOBaHHBIE U T. A.);

- YCIOBUA BN@XHOCTH, BMUSIOLLME Ha CBOWCTBa MaTepuana.
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Ka4yecTBO M3roToBneHusi, Hanpumep B NlabopaTopHbIX YCNOBUAX BMECTO NPOU3BOACTBEHHBIX, MOXET 3HAYUTENBHO
BINUATb Ha KOHCTPYKTUBHBIE CBOICTBA (Hanpumep, coeguHeHuit B C6opHbIX KOHCTPYKUMSAX). Ecnn aTn adhdpekThl NnpeacTaB-
NAKTCA CYLWECTBEHHBIMU, TO CielyeT BHECTU KOPPEKTUBLI MW Ucnonb3oBaTh 06pasLpl, NONyYeHHbIE Ha AeUCTBYIOLWEM
NpOU3BOACTBE.

D.4 NnaHnpoBaHue

Mpexae YeM NpoBecTU UCTIbITAHUS, NMPOEKTUPOBLUMK WNW OpraHU3auus, KOTopas NpoBOAWUT UCMBITAHUA, AOMKHbI
COCTaBUTb NnaH Ux nposefeHus. NNaH fomkeH yunTbiBaTh Lenb NpoBeAeHUA UCMbITaHWA N cogepxaTb NepedeHb Tex-
HUYECKUX YCNOBUIA, HEOBXOAUMBIX ANS OTOOpa UK U3rOTOBMIEHUS UCTIbITaTENBHBLIX 06Pa3sLOB, BbINOMHEHWUS UCNBITAHWIA U
OLieHKU nX pe3ynsTaTtoB. B yacTHocTH, MnaH NpoBeAeHUS UCNbITaHUIA JOMKeH coaepXaTb crnegytowme nyHKTbI:

a) O6veM uHopmMaLK, KoTopas AOIKHA ObITb Nony4eHa U3 UcnbiTaHuik (Hanpumep, Tpebyemble napameTpbl U
06nacTb NPUMEHEHUS).

b) OnucaHne Bcex CBOWUCTB U YCNOBUIA, KOTOpbIE MOFYT NOBAUATL Ha NoBeAeHWe obpasya B paccMaTpuBaeMoMm
npeaenbHOM COCTOAHMK (HanpuMep, reoMeTpuyeckue napaMeTpbl U UX AONYCKW, CBOMCTBA MaTepuanos, NapameTpbl, 3a-
BUCSILLIUE OT YCNOBWIA M3rOTOBNEHWUA U MOHTaXa, MacwwTabHble 3P eKThl, YyCNoBUA OKpyXatoLen cpeabl).

¢) ®opMbl 0TKa3oB U/MNKU aHANUTUYECKUE MOAENMN C COOTBETCTBYHOLUMU NEpPEMEHHBIMMU.

d) M3mepeHnsa cooTBETCTBYIOLLMX CBONCTB KaXAoro OTAeNbHOro TecToBoro o6pasua, BbINONHAEMbIE A0 NPOBEAESHUS
ucnbiTaHuid. MNpuMmepamm aTUx BaxkHbIX 6a30BbIX NepeMeEHHbIX ABNSAIOTCS BAUAHNS OKpYyXaloLlew cpeabl, cBoiicTBa MaTe-
puana n reomeTpnyeckmne BeritdnHbl.

e) MepeyeHb cBoICTB 06pa3sLioB (HaNpUMep, ONUCaHUe pasMepoB, MaTEPUANoB U U3rOTOBRNEHUA NPOTOTUNOB, NPO-
Leayp otbopa, orpaHuYeHuit).

f) Yucno obpasuoB u npoueaypsl ot6opa.

MpumeyaHune1—EcnuaocTynHa aHanUTYeCKasn MOAENb U 3HAYEHWUA BCEX CAYYaHbIX NePEeMEHHbIX MOryT
6bITb U3MepeHsl, npoLieflypa oTbopa He BaxHa. Bo Bcex gpyrx cnydasx cneayert rapaHTUpoBaThb, YTO UCMbITATENbHbIE
obpasLbl oTOUpaloTca U3 NpeAcTaBUTENBHOR BLIGOPKU. BO3MOXHO, HEO6X0ANMO cOCTaBNEeHWEe COBOKYNHOCTU OT pa3nuy-
HbIX U3roToBUTENER (HAaNpUMep, ¢ NOMOLLIbIO BECOBLIX MHOXUTENEN).

MpnMeyaHune?2— Ecnu o6bembl BEIGOPKM Mankl W/unu ecnu doopMa oTkaza MOXET MEHATLCA Kak (PYHKUUA
6a30BbIX MEPEeMEHHLIX, To pekoMeHayeTcs BblbopKa, CTporo oteevatowas npoekTy. B obliem cny4ae 3T0 HaCTOATENbHO
peKkoMeHAYyeTca AN CcryvyaeB reoMETPUYECKUX HecoBepLIEHCTB. [na napaMeTpoB NPOYHOCTU AaHHbIA NOAX04 cneayeT
NPUMEHATL OCTOPOXHO. Hanpumep, MOXeT BbITb pasnuyne Mexay HenonHol BulGopkoii 6eToHa copTta 30 1 cpeaHeil Bbl-
6opkoit beToHa copTa 20, faxe ecnu y 6eToHa 06enx BLIGOPOK KybrukoBas NPOYHOCTL OfHa U Ta Xe.

d) feTanbHoe onucaHWe HarpyXeHusl 1 yCroBuWii okpyXaloLeid cpefibl NpU UCTbITaHUK (HanpuMep, ToYEK NpuUIioxe-
HUS Harpysku, NyTen HarpyXXeHus Bo BpeMeHU W NpoCTpaHCTBe, TEMNEPATypbl, HAarpyXeHus gedopMaLeid U KOHTPo-
nupyemeiM ycunuem). MNocrnesoBaTensHOCTb M cNocob HarpyxeHus criefyet Bbibupatb TakuM o6pa3om, YTobbl cooTBET-
CTBOBaTb OXWAAEMOMY A1anasoHy Ans areMeHTa KOHCTPYKLUM, oTpaxkaTb Hambornee HebnaronpusiTHble BO3MOXHbIE MyTU
U/MNn y4UTLIBATL TEOPETUHECKU PACCMOTPEHHbBIE COMOCTABUMbIE CIydau.

MpumedyaHue3— Ecnu cBoiicTBa KOHCTPYKLMKM 0BYCNOBREHB!I OA4HUM UMW HECKONIBKUMU BO34eACTBUSMM, KO-
TOpbIE CUCTEMAaTUYECKU HE UBMEHSIOTCS, TO MX 3P EKThl JOIMKHbI ONPeenATbCs WX pacqeTHBIMU 3HaYeHnAMU. Ecriv oHn
He3aBMUCKUMbI OT APYrux NapamMeTpoB W NyTeid Harpy>KeHWs, To MOryT BbiTb NPUHATEI PacYETHbIE 3HAYEHUS, CBSA3AHHbIE C
OL|EHKOIN 3Ha4YeHU COMETaHU Harpysok.

h) MoAroToBKY K MCNbITaHWAM (BKITH0H4as Mepbl, rapaHTUpYLoLLne A0CTaTOYHYI0 NPOYHOCTE U XKECTKOCTb Harpy3o4HbIX
1 OMOPHBIX NPUCIOCOBNEeHWiA U 3a3opa ANA OTKIIOHEHUA U T. 4.).

i) HabniogatensHble NocTsl U MeTogbl HabnogeHns 1 3anucu (HanpuMep, pasBuTUE BO BPEMEHU NepeMeLLeHui,
CKOPOCTEN, YCKOpEHWiA, fedopMaLmii, cun U AasrneHuii, Tpebyemble YacToThl, TOMHOCTb U3MEPEHWUIA U N3MEPUTENbHBIX
npuGopos).

D.5 Mpsimas oLeHKa pe3ynbLTaToB UCNbITAaHUNI

D.5.1 O6wue nonoxeHus

B HacTosLleM pa3gene npeanonaraercs, YTO COMPOTUBIIEHUE 3MeMeHTa KOHCTPYKUUM MU NPOYHOCTL MaTtepuana
orpeaensoTca HeNoCPeACTBEHHO NpW NPOBEAEHUU UCNbITaHuiA. [anee npegnonaraetcs, YTo NpoYHOCTL obpas3La MoxXeT
ObITb NPeACTaBeHa Of4HUM YUCIOM, @ MEXaHWU3M paccMaTpMBaEMOro OTKasa ABMNAETCA KPUTUYECKUM MpU BCEX UCTbITa-
HUSIX.

Ecnn pesynkraThl UCNOMbB3YOTCA B COMETAHUU C BEPOATHOCTHBIM METOAOM pacyeTa, TO 3KCNepUMeHTasnbHble faH-
Hble MOrYyT 6bITb UCMONB30BaHEI AJ151 OOHOBNEHUS NPUHSATOrO paHee pacnpefeneHuss CTaTUCTUYEeCKMX NapamMmeTpoB NpoY-
HocTu. YKasaHus npvBegeHsl B D.5.4.

Ecnn ncnonb3yeTca MeTod YacTHbIX KOShULUMEHTOB, TO AONYCKAETCS NMPUMEHSATb MU Krnaccu4Yeckuii MeToq no
D.5.2 unu metog Baiteca no D.5.3. Ha npakTuke npumeHsitotca oba MeTofa, a nHorga — mx covetaHme. B 6onbluMHCTBE
CryYyaeB YWUCMEHHbIe 3Ha4YeHNUs He ByAyT OTNMYaTbCHA 3HAYUTENBHO. PEKOMeHyeTCA NPOBECTU MPOBEPKY C MPUMEHEHUEM
obonx MeTofoB U CpaBHWUTL pesyneraTtel. Ecnu pesynsrartsl 6nu3ku, BbIGop MeTOAA He UMEET 3HaYeHUsl, ecrim HeT, —
TO HYXHO UMEeTb OYeHb BECKWEe A0BOALI B NONb3Y TOro, YToOkI He BEIBpaTh camblit HeBnaronpuaTHLIA pe3ynerar.
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D.5.2 PacueT METOAOM YacTHbIX KO3th(hpULUEHTOB: KnaccMuyeckuin nogaxoq
B AaHHOM MeTofe pacyeTHOe CONPOTUBMEHNe Ry BLIMUCIIAKT Mo (opmyne
_ Rk,est T_]

Rd f
Ym YRd

(D.1)
rAe Ry ost— OLIeHKa Gonee HU3KOro HOPMATUBHOTO (XapakTEPUCTUUECKOrO) 3HAYEHNS Ry MPOYHOCTU, ONPEAEneHHoro cTa-
TUCTUYECKM MO UCTILITAHUSIM;
Yy — YaCTHbIA KOS PULIMEHT No MaTepuany;
T — cpefHee 3Ha4eHue KoadduLeHTa Npeobpa3oBaHns UM MONPaBoYHOro KO3 ULMEHTa;
YRg — KO3 PULMEHT HeonpeeneHHoCTN MOAenu.

YacTHbIA KOS DULMEHT 7, AOIIKEH BbITh YCTAHOBIEH COMMAacHO 3HaYeHUAM, 0BbIMHO UCToNb3yeMbiM ANs paccMa-
TpuBaeMoro Matepuana u opmel oTkasa. PelleHne o TOM, eCTb M [JOCTaTOMHOE cornacue Mexzy TectoBbiMu o6pasua-
MW 1 AOMYCTUMOIA 0BnacTbio AN U3BpaHHOro YacTHOro koaduLMeHTa, SBNAETCA NPELMETOM UHXEHEPHOTO CYyXAEHUS.
B Tex cny4asx, Korga HeCOOTBETCTBME MeXAY WCMbITAHUAMU U CTaHAaPTHLIMU pacHeTHBIMU CUTYaLMSAMU OKa3biBaeTca
CNULLKOM BonbLUMM 1A BbIBopa YacTHEIX KO3 hULIMEHTOB C 4OCTAaTOMHON YBEPEHHOCTLIO, CriefyeT UCNoNb30BaTh METOA,
onucaHHslii B D.5.3.

KoahmuneHT HeonpeaeneHHOCTN Yry MOAENN MpefHasHaveH ANA KoMneHcauun crnyyYanHocTeih Belbopa sHaqe-
HWA 1 BBUAY HEM3BECTHbIX PasUYUil MEXAY YCIOBUAMU UCTILITaHWNA U (haKTUMECKNMU YCTIOBUAMU. 3HaYEHNe Yry CReay-
€T onpeAensTh, Npexne Bcero, ¢ y4eTOM 3afay NpoBeAeHUA UCTbITaHWiA, TpeGoBaHWil MeToga NpeAenbHbIX COCTOSHUM,
¢OpMbl OTKa3a, MHPOPMaLMK O MPOU3BOACTBE U YCIOBUSAX Ha CTPOUTENLHON NNoLaake. MepBrniHoe 3Ha4eHne Yy MOXKET
6bITb UCTMPaBIEHO PacYETUYMKOM COMMacHo ero Cy>KAEHWo O NMPOU3BOACTBE U YCIOBUAX Ha CTPOMTENLHOW nnowaake. B
obLem crny4ae yry 2 1,0.

MoHWxXeHHOe HOpMaTUBHOE (XapaKTepUCTUYECKOE) 3HaUeHUe Ry oo OLEHWBAIOT U3 Pe3ynkTaToB UCMbITaHUiA C yqe-
TOM 10BEpUTENbHOro YpoBHsA He MeHee 0,75. Mpu oTCyTCTBMM UHOW MHOPMaLUK NpeanonaratoT, YTO HOpMaTUBHOE (Xa-
paKkTepucTUyecKkoe) saHadeHne senaeTca ksaHTunem 0,05 HopManbHoro pacnpegeneHnsa. HopmMaTuBHoe (xapakTepucTude-
CKOe) 3Ha4yeHWe oLeHuBatoT cregyrolum obpasom:

Riest = Mg~ KsSr. (D-2)
roe mg — 3HadeHne BbIGOPOUHOro CpegHero;
Sr — 3Ha4eHue BLIGOPOYHOro CTaHAAPTHOrO OTKIMOHEHNS;
kg — KoadhcpULMeHT, 3aBUCALLMIA OT 0GbeMa BeIGOpKM.

3Ha4eHusA Kg 3aBUCAT OT YnUCna UCMBITaHNiA n 1 n3bpaHHoro AoBepuTensHoro yposHs. B Tabnuuye D.1 npuBeaeHb
3HadeHust kg Ans ksanTunen 0,01, 0,05 1 0,10 u gosepuTenbHoro ypoeHsa 0,75. 3HaueHus, 3anaHHble B Tabnuue D.1,
OCHOBaHbI Ha HeLieHTpanbHoM t — pacnpegenexin®).

CraHpapTHoe OTKNoHeHUe Sk B ypaBHeHuu (D.2) ycTaHaBnMBarT no pesynsrataM UcnbitaHnit. B HekoTopbIx cny-
Yasax CTaHJapTHOE OTKINOHEHUe MOXET paccMmaTpuBaThCs Kak 3apaHee M3BecTHoe. B aToM cnydae

Rk,est =Mmg= ko'SR’ (D.3)
e mg— cpefHee 3Ha4eHne BLIGOPKK;
O — CTaHAapTHOe OTKITOHeHUe pacnpeferneHns;
kg — KkoapdunLmeHT, 3aBucAmin oT 06bema BbIGOPKK.
3HaveHue k; AOIKHO BbITb NpuHATO no Tabnuue D.2.

MpumevdaHus

1 B BbllLeynoMAHYTON NpoLeaype UCMomnb3yloT HopMarbHoe pacnpegeneHune. OTO NPeAnonoXeHne MoxXeT BbiTb
pacLeHeHo KakK OTHOCUTENBLHO 3aHWKeHHoe. B NeiCTBUTENBHOCTA, MOXHO TakkKe pacCMOTPETb Takue pacnpeaeneHus,
Kak norapmdgpmmuyeckn HopmanesHoe unu Beinbynna. Mpu ucnonb3oBaHnW gaHHbIX pacnpeaeneHuii MOXHO nony4uTe Gonee
3KOHOMUYHbIE PacYeTHbIE 3Ha4YeHUsA, OfHaKo crefyeT NoAYEepKHYTb, YTO Takoi BIGOP AOMKEeH BbITb NOATBEPXAEH MHO-
MMMK ncnbeiTaHuaMK, Tpu pacdeTax No 3TUM MCMbITAaHUAM 0coboe BHUMaHWe cneayeT yaensaTe dhopMe pacrnpegeneHus B
Lieriom (0cob6eHHO ero acMMMETPUN) M ero HU3LLEe XBOCTOBOMN YacTH, B YaCTHOCTMU.

2 pwu BbllLeyKasaHHOM MoAXofe CTaTUCTUYECKYI0 HEONpeAeneHHOCTL paccMaTPUBALOT TOMBLKO NPU OLEHKe HopMma-
TUBHOrO (XapaKTepucTUYECKOro) 3Ha4EHUs; Npu nepexofe oT HOPMATUBHOIO 3HAYEHUSA K PaCHETHOMY 3HAYEHNIO CTaTUCTK-
YecKyto HeornpeeneHHOCTb He YUUTHIBalOT. B HEKOTOpbIX criyyasiX 3T0 MOXET 6biTb CAAULIKOM OMTUMUCTUHHBIM.

Tabnuuya D.1— 3HaveHns Ky, O HEe U3BECTHBI (loBepUTENbHbIA ypoBeHb = 0,75)

Yueno ucnbiTaHuii n
BepoAaTHoCTL P
s | 4 | 6 | s | 0 | 2 | s | w | -
0,10 2,50 2,13 1,86 1,74 1,67 1,63 1,47 1,38 1,28
0,05 3,15 2,68 2,34 2,19 2,10 1,93 1,87 1,76 1,64
0,01 4,40 3,73 3,24 3,03 2,93 2,70 2,61 2,46 2,33

1 NononkutensHas uHdpopMaLms MoxXeT 6bITk Hailiena B UCO 12491:1997.
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Tabnuya D.2— 3HadeHuA k; Ox U3BECTHbI (f0BepUTESbHEIA ypoBeHb = 0,75)

Yucno ucnbiTaHwii n
BepoatHocTb P
3 | 4 | 6 | 8 | 10 | 20 | 30 | 100 | °
0,10 1,67 1,62 1,56 1,52 1,50 1,43 1,40 1,35 1,28
0,05 2,03 1,98 1,92 1,88 1,86 1,79 1,77 1,71 1,64
0,01 2,72 2,66 2,60 2,56 2,54 2,48 2,45 2,39 2,33

D.5.3 Pacuetr MeTooM YacTHbIX koadhpuumeHToB: MeTop baiteca
Pac4eTHoe 3HaueHue no metoay Baileca MOXHO OLEHWUTL HEMOCPEACTBEHHO MO 3KCMEPUMEHTaNBHLIM AaHHbLIM:
e Mg — cpefiHee 3HaueHUe BLIGOPKY;

1
Ry =My {mR — SR (1+;)} :
SR_ CTaHAapTHOE OTKIIOHEHUe Bbl60pKV|;

tyg— KoSthpuLmeHT pacnpepeneHms CtblogeHTa (Tabnuya D.3);
N — YNCIO UCMbITaHWH;
Ng— PacqeTHOE 3Ha4YeHne KOHBEPCMOHHOTO KosthdhuLmeHTa.

3HaueHus ¢, 4 NpuHuMatoT no Tabnuue D.3, rae v=n—1, Bp= oy, 3aeck B — LeneBoit nHAeKC HafeXHOCTU 1 Oy —
pacyeTHoe 3HadeHune KoadduLMeHTa BNUAHUA ANA METoAa HafleXXHoCTH nepsoro rnopsaaka (FORM). Ecnu He ykasaHo
WHoe, crefyeT npuHuMaTs oy = 0,8, ecnu npeobnagaeT HeonpeeneHHoCTs R, 1 04 = 0,3 B MpoTUBHOM cny4ae (cM. E.5.1
n E.6.3 npunoxenusa E).

YpaBHeHue (D.4) MOXHO UCNOMb30BaTb HEMOCPEACTBEHHO B METOAE PaCHETHbIX 3Ha4eHuid. [na ucnonbsoBaHus B
MeTofe YacTHbIX Ko3(hULIMEHTOB BO3ZMOXHbI ABa MyTW.

a) XapakTepucTuyeckoe sHa4YeHue R, onpeaensitoT no ypaBHeHuUto (D.4), Ho Npu Bz = 1,64; YacTHBIN Koo dULNEHT
B TakoM cnyyae v, = R, /Ry

b) 3HaueHue v,, 06LIMHO UCMOMBL3YIOT AN ONpeAeNneHHOro TuNa MaTepuana u Tuna otkasa. Mpu 3ToM HopMaTue-
Hoe (XapaKTepucTuyeckoe) 3HaueHue R, onpefensieTes kak Ry = v, R CneayeT oTMETUTL, YTO B STOM crnydae Ry MOXeT
UMeTb BEPOATHOCTb NPEeBbILEHUA NpeaenbHOro 3HaveHuns, otnuyatoLlytocs ot 0,95,

Beibop MeTofa SABNSAETCA UCKIIOMMTENBLHO BOMPOCOM NpeAcTaBneHuns pesynsratoB. B o6oux cnyvasx B npoyeaype
MpPoBEpPKU UCTONBL3YIT OAHO U TO Xe pacYETHOE 3HAYEHUeE.

YpaBHeHue (D.4) ocHOBaHO Ha HOpMarnbHOM pacnpeAeneHuy Anst R U HEU3BECTHOM anpUOpHO pacnpegeneHun aAns
CTaHfapTHOro OTKIOHEHWUA U ANA cpefHero 3HavyeHus. Ecnu ctanfapTHOEe OTKNOHEHWE U3BECTHO 3apaHee, MOXHO 3ame-
HWTb BEIGOPOYHOE CTaHAAPTHOE OTKIIOHEHUE CTaHAAPTHLIM OTKITOHEHMEM pacnpefenieHus U B3sATb v = <. [ins o6paboTkn
Apyrvx TUNOB anpuopHoOn WHdopMaLMK JonyckaeTcs UCMonb3oBaTb opMynsl, npusegeHHble B D.5.4. Mpumevanue 1
D.5.2 o BbIbope pacnpeaeneHns Takke NPUMEHUMO K MOAXoAY, NPMBEAEHHOMY B HACTOALEM nogpasaene.

Kak cnepyet u3 BollensnoxeHHoro, Metoz balieca BecbMa YyBCcTBUTENEH K HabntogaeMoMy cTaHAapTHOMY OTKIO-
HEHUIO G, €CMNIN ITO 3HAYEHWE HEM3BECTHO 3apaHee. XKenaTenbHO YCTPaHUTL Kak YpesMepHO ManeHbKkue, Tak u 6onbiune
3HaYeHUs rmocnepymloLiero CTaHAapTHOroO OTKIMOHeHMS BO m3bexaHne HebesonacHbIX WNU HE3KOHOMUYHLIX Pe3yneraToB.
OpfVH 13 BO3MOXHbIX CNOcOB0B AOCTUIHYTL 3TOMO COCTOMUT B BbIOOpe anpMopHOro pacnpeaeneHns Ansa craHfapTHOroO oT-
KIMOHEHWs1 Aaxe Npu OTCYTCTBUM KOHKPETHOW MH(OpMaLmn. ToT dakT, YTO UHXEHep CYUTaET BO3MOXHBIM NPEAoCTaBUTL
ANA UCMBITaHWA HEKOTOPOe TEXHUYECKOE peLleHne, MOXET ObITb UCNonb3oBaH B KadecTse aprymeHTa. B D.5.4 npuseaexa
ZononHuTensHasa uHdopMaumsa ob aToil npoueaype.

(D.4)

TabnuuyaD.3— 3HadeHunAt,

CTenexun ceoboabl v
Br | D(-BR) | 1 2 3 | 5 | 7 10 20 30 «o
1,28 0,10 3,08 1,89 1,64 1,48 1,42 1,37 1,33 1,31 1,28
1,84 0,05 6,31 2,92 2,35 2,02 1,89 1,81 1,72 1,70 1,64
2,33 0,01 31,8 6,97 4,54 3,37 3,00 2,76 2,53 2,46 2,33
2,58 0,005 63,7 9,93 5,84 4,038 3,50 3,17 2,84 2,75 2,58
3,08 0,001 31,8 22,33 10,21 5,89 4,78 4,14 3,55 3,38 3,09
MpuMmeyaHune — Ecnn og M3BECTHO, TO CrieAyeT NPUHUMATE Vv =
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lpumep 1 — Paccmompum ebi6opKy u3 n = 3 o6pasuyoe 05151 ucnbimaHusi, uMesi 8bI60POYHOE cpedHee m,
paeHoe 100 kH u eni6opoyHoe cmaH@apmHoe omiJIoHeHUe Sp, pasHoe 15 kH.
5 %-Hoe HopMamueHoe (Xapakmepucmu4ecKkoe) 3Hav¥eHue (Npu v = 2) cocmaensem:

Ry =mg-2,95S; (1+%) =mg - 3,37Sg = 100- 3,37 -15 = 49,5 kH.

Ommemum, Ymo npu Kaccuyeckom memode
Ry =mg— 3,155, = 52,8 kH (cm. mabnuuy D.1).
Pesynbmam noymu mom e cambiil.

D.5.4 OueHka ¢ ucnonb3oBaHUEM BEPOATHOCTHbLIX METOAOB

Mpw nonHoii BeposiTHOCTHOW 06paboTke NepBbIiA War coCToUT B 0GpasoBaHUM TaK HasbiBaeMoW anpuopHOi yHK-
UMK pacnpefeneHnsa Ana HEM3BECTHLIX NapaMeTpoB pacnpedeneHus npovHocTu R. Takoe pacnpefeneHue JonMKHO OT-
pa3nuTb BCIO JOCTYMHYIO arnpuopHyo uHdopmauuio ob sTux napamerpax. YUuuTbiBasi 3TO anpuopHoe pacnpegeneHue n
ZaHHble CTaTUCTUYECKOro UCTILITaHUA, MOXHO BLIBECTW anocTepUOpHOE pacnpeaeneHune U3 cneaytowein hopmynesi:

f*(q) = CL(data|g)f'(q), (D.5)

rae f'(q) — anoctepuopHoe pacnpegenexue g,
f'(q) — anpuopHoe pacnpeperenue ¢,
L(data|q) — cpyHKUMA npaBaonogotus;
g — BEKTOp MapameTpoB pacripegeneHun (Hanpumep, cpeaHee 3HadyeHne U CTaHAapTHOe OTKNOHEHNe);

C — KOHCTaHTa HopMaru3aaLyi.
Toraa HoBoe pacnipefernieHne R ¢ y4eToM NpepLuecTsytoLed MHOPMaLMKU U SKCMEPUMEHTANBHBIX AaHHBLIX onpe-
AenseTcs BolpaXeHUeM

4R = [ARI9F"(9)dg, (0.6)
roe f(R|q) — pacnpeaenenue Ana R npu 3aaaHHbIX 3HAYEHUSAX Q;

fR(R) — obHoBneHHoe pacnpefeneHue R .
[aHHoe pacnpepeneHue AN R MOXET HENOCPEACTBEHHO UCNOMb30BaTLCS B NPOLelype BEPOSTHOCTHOIO pacyeTa.
Takxke MOXHO BLIBECTU pacqeTHbIe 3Ha4eHUA Ha ocHoBe ypaBHeHUS (D.6).
[Hanee paccmoTpum cnyyail, korga R uMeeT HopmasnbHoe pacnpeaenenue. Torga BeKTop NapameTpoB pacnpeerne-
HUA COAEPXUT cpeaHee 3HadYeHUe U U CTaHQapTHOe OTKNOHEHUE O. |_|yCTb anpuopHoe pacnpepeneHne UMeeT BUA:

£ (M-G) _ kc—(v'+5{n'}+1) exp {_2%{‘/,(8)2 +n,(u_m,)2}} ’ (D.7)
(6)

rae 8(n')=0gnan' =0;
8(ny=1pgnan'>0.

OTOT cneunanbHblid BEIGOP MO3BOMSET OCYLECTBUTL AarnbHelillee aHanuTUdeckoe npeobpasoBaHWe UHTerparos
(D.5) u (D.6). AnpuopHoe pacnpefenerue (D.7) conepXuT YeTblpe napametpa: m', n', s'u v'. CMbICn 3TUX NapaMeTpoB
OObLACHEH HUXe.

MapameTpbl s’ U v' XxapakTepusyoT anpuopHyro MHgopmaLmio 0 cTaHAAapTHOM OTKIIOHeHMK. MaTteMaTu4eckoe oXu-
AaHue 1 KoaULMEHT BapuaLmMmn CTaHAapTHOTO OTKMOHEHUSI G MOTYT BbITb aCUMNTOTUYECKM (A1 6ONbLUKX V') BbIPaXeH-
HbIMU criegyroLmMM o6pasoMm:

E(c) =, (D.8)

V(0)= —. (D.9)
( ) 2vl

AnpuopHas uHdopMaumsa o cpefHEM 3HaYeHUN xapakTtepusyetca m', n' n s'. MaTteMatudeckoe oXuaaHue U Ko-
3ppuLMeHT BapuaLumn cpeHero sHadeHust 4 MoryT BbiTb acCUMNTOTMYECKU (AN OOMNbLUNMX BESIMYUH V') BblpaXXeHHLIMU
cnegyowmm obpasom:

E)=m, (D-10)

Vi) =—"

Tatke anpuopHyto MHGPOPMALIMIO MOXHO HTePNPETUPOBaTE KaK pesyrsTaT rMnoTeTUMECKON NpeLlecTsyowei ce-
PUiA UCNbITaHWIA, NO OAHON ANA CPefHEro 3Ha4eHna U ANA CTaHAAPTHOTO OTKIOHEHNS. B aToM cnyyae umeeTcs Ans cTaH-
[apTHOrO OTKIOHEHNUS::

§' — runoTteTu4eckoe BuIGOPOUHOE 3HaYEHHUE,;

(D.11)
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V' — rMnoTeTn4eckoe YNCno cTeneHen ceoboabl Ans s'.

NHdopmMaLmsa o cpeaHeM 3Ha4eHUn TpebyeT ABYX AOMONHUTENbHLIX NapamMeTpoB:

m'— runoteTudeckoe BIGOPOYHOE cpefiHeEE YNCTTO;

n'— rmnoTeTnYecKkoe Yncro Habnrogenunin ana m'.

MHbIMU crioBaMu, m'v s’ NpefcTaBnsaoT Hauny4llne OLUeHKU ANA CPpefHEero 3Ha4yeHUs n CTaH4apTHOro OTKNOHEHUS.
HeonpeaeneHHOCTb OTHOCUTENBLHO STUX OLEHOK MOXET ObiThb BhipaXeHa nocpencTeoM Buibopa n' u v’

Takxke criefyeT 0TMETUTb, YTO NPU UCMBITaHUM 0BLIYHO v = N1 — 1, HO NpeABapUTENbLHO NapaMeTpbl N' U v’ MOryT 6biTb
BblBGpaHbl HE3aBUCUMO LpYyr OT Apyra.

MpumevyaHus

1 Ecnu gocTynHas uHdopMauna HegocTaTodHa, To N' U v’ AOMKHbI ObITh NPUHATHI paBHLIMU HYMIO. B aToM cnyyae
OKOHYaTenbHble pedynsraTel 6yayT onpegeneHsl no D.5.3. Ecnu npeaLlecTByOLWLMiA ONBIT NPUBOAUT K NOYTU ASTEPMUHNU-
pPOBaHHOMY 3HaHMWIO O CPEAHEM 3HAYEHWUMN U CTaHAAPTHOM OTKIOHEHUW, N' N v’ MOXHO 6blno Bbl NPUCBONTL OTHOCUTENBHO
6onee BbICOKWE 3Ha4eHUA, Hanpumep, 50, cootBeTcTBeHHO V (0) = 0,10 unu V(u) = 0,14s'/m’.

2 B psage cnyyaes LieniecoobpasHo NPeAnonoXuTb, YTO anpuopHasi MHopMmaumsa 0 CpefHeM 3Ha4YeHWn HeaocTa-
TOYHa UK OTCYTCTBYET (TO ecTb N' = 0), HO BO3MOXHO NONY4YUTb NPUEeMNEeMyto oUeHKy o. Hanpumep, nycTb koadhpULMeHT
Bapuauun o 6yget nopsgka 30 %, koTopbli cornacHo ypaBHeHuo (D.9) cootBetcTByeT v' = 5. Takaa mogenb MOXeT
ObITb OCHOBaHa Ha pesynsrare MHOrMX NpeAbiAyLLUX BbIOOpOK ANA UCNBITAHUA, NOKA3bIBas 3HAYUTENbHYIO N3MEHUMBOCTD
CpefHero 3Ha4eHns, HO 3HAYUTENBHO MEHbLLYIO — CTaHAAPTHOrO OTKNOHEHUS. [na 6eToHHbLIX Ky6UKoB 3TO OYeHb Gnusko
K [leicTBUTeNbHOCTU. Ecnu BbIGUpatoT 3To ycnosue, To nsberaiot cuTyauuu, Korga HeA0CTaTouHbI 06beM BIGOPKU Npu-
BOJMT K O4€Hb HE3KOHOMUYHBIM UMW 04EHb ONACHbLIM pe3yneTaTam.

Wcnonb3ys ypaBHeHue (D.5), MOXHO codeTaTb anpuopHyto UHpopmMauuio, xapaktepusyemyto ypaBHeHuem (D.7),
¥ pesynsraThl UCMbITAaHUIA U3 N HabNAEHU ¢ BLIGOPOYHBIM CPeaHUM M U BEIGOPOYHLIM CTaHAApTHLIM OTKIIOHEHNEM S.
Pesynsratom ABNsSeTCA anocTepuopHoe pacnpefeneHne Ana HeU3BeCTHOrO CPefHEero 3HaYeHnsi N CTaHJapTHOTO OTKI0-
HeHWs Ans R, KoTopoe, B CBOK odepefb, 3agaetca ypasHeHuem (D.7), HO ¢ napameTpamu, 3ajaHHbIMU criefyoLwmmn
npaBunamMm KOppPeKTUPOBKN:

n"=n"+n, (D.12)
ViV v+ (), (D.13)
m'n" = n'm' + nm, (D.14)
V(s + (2] = V('R + (2] + [vs? + 2], (D-15)

raev=n-1; 8n)=0anan" =0 n §n')=1 B NPOTMBHOM cny4ae.
Mcenone3ys ypasHeHue (D.5), MOXHO HallTU NPOrHO3NMPYEMYIO BENUYUHY R:

R=m"—t,s" (1+ ni) . (D.16)

3aeck f,. MMeeT LeHTpanbHoe t-pacnpegeneHne; 3Ha4eHus £, Ans AaHHbIX BEPOSITHOCTEN NPEeBLILIEHUs NPeserb-
HbIX 3HaY€HWA NpuBeaeHsl B Tabnuue D.3. MaMeHeHUa Ans norapucdMudeckn HopmarbHbIX pacnpeaeneHuii R siensiorcs
nponopunoHanbHeiMuK (cM. Takke D.6).

lMpumep 2 — Paccmompum ewje pa3 npumep 1, Ho npednosoxum, Ymo npedbidyujue cepuu ucnbimaHul
nokasanu cnedyioujee:

- ebibopoyHoe cpedHee paeHo 110 kH, HO ¢ o4eHb ebiCOKUM pa3bpocom;

- ebI6OpOYHOe cmaHOGapmHoe OMK/IOHeHUe paeHo e cpedHem 20 kH ¢ KoaghpuyueHmom sapuayuu v = 30%.

CoanacHo ypaeHeHusim (D.8)—(D.11), ama npedeapumensHasi uHgopMayus npueodum K cnedyowum na-
pamempaM anpuopHozo pacnpedesnieHusn:

m =110 kH, n' =0, s' = 20 kH,v' = 1/(2V?) = 1/(2-0,32) = 5,5.
Tenepb Heo6x00uUMO 06LeOUHUMbB 3MY afpPUOPHYI0 UHGOPMayulo ¢ pesysibmamamu UcibimaHul, KaK e

npumepe 1 (mpu o6pasya ¢ ebLI6OPOYHLIM cpedHUM m = 100 kH u ebl6opPOYHLIM cmaHdapmMHLIM OMKIIOHeHUeM
s =15 kH). Toeda ypaerenus (D.12) u (D.15) darom cnedyroujue napamemphi Onsi anocmepuUopHoO20 pacnpedesieHuUs:

n=0+3,
vi=6+2=7,
m' =100 kH,

7(s")2+3-1002=5- 202 +0 - 1102 + 2 - 152 + 3 -100?
unu s" =18,7 kH.

Ucnonwaya ypaenerHue (D.16) u maénuyy D.3, npuxodum k crnedyioujemy pesynsmamy 0nsi 5 %-Ho20 Hop-
MamueHOo20 (Xapakmepucmu4ecKo20) 3Ha4YeHUs:
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R, =100-1,89.18,7 (1+%) =100-2,17-18,7 = 59,4 KkH.

Ha usmeHeHue xapakmepucmuyeckux 3HavyeHul ¢ 49,5 kH do 59,4 kH noenusina anpuopHas uHgopmayus.
[ns pacyemubix 3HaYeHUl Hecoomeemcmeusi Mo2ym euje 3Ha4umesibHee.

D.6 OueHka Ha OCHOBe pacueTHOl mogenu

MpeanonoxuMm, YTo Ana pacCMOTPEHUA KOHCTPYKTUBHBLIX CBOWCTB 3afaHa pacqeTHas mogens. ycTb aTa MoAernb
6yLeT NOMHOM, 3a UCKMKYEHNEM HEU3BECTHOTO KOahdULMEHTa B, KOTOPLIA HYXXHO ONpefenuTb aKcnepuMeHTansHo. Ta-
Kyl Mofieflb MOXHO 3anucaTb crnefytowumM obpasom:

Y =09(X W), (D.17)

rae X — BeKTop CryYaiHbiX NepemMeHHbIX;
W — Habop nsmepsieMbIix AETEPMUHUPOBAHHEIX NEPEMEHHBIX;
g () — mogen;
Y — n3MepsieMblii BEIXOAHOW NapaMeTp Modenu;
6 — HensBecCTHLIN KOS DULMEHT, NOANEXALUWNIA SKCNEPUMEHTANLHOMY ONpe eNeHuto.

MapameTp 6 TaKe 0OTHOCUTCA K HeonpeaeneHHocTn Moaenu. [Mpu oTcyTcTBUM Apyroit nHdpopmauun cnegyeT npea-
ronaratb, YTO 6 UMeeT norapuPmMUYeckn HopmansHoe pacnpegeneHne. 3To o3HavyaeT, 4To 6' = In@ uMeeT HopManbHoe
pacnpepeneHue.

MpennonoxuM, 4To NPOBOAMUTCA PS4 SKCNEPUMEHTOB / = 1,...n, rae:

- 3Ha4YeHuss W NpuHUMaloTCs Kak w;,

- 3Ha4eHuns X 3aMepsIoTes Kak X;,

- 3Ha4YeHNs Y U3MepSIoTCS KaK V.

M3 aTUX pesynsTaToB MOXHO BbIBECTU CNEAYIOWWA pag HabniofeHnin Ana HensBecTHoro koadduumeHTa 6:

Yi
0 =—~1—. (D.18)
! g()_([v V!I)
CpefiHee 1 cTaHfapTHOE OTKNOHeHWe ANnAa 6' = In6 onpefensioT cneayrowmum o6pasom:
1 n
m(6;)=—3.9; , (D.19)
i=1
w2 1 e "2
() =——2" {8 —m(6")}" . (D.20)
n-1i5
C napametpom 8", 3afaBaeMbIM Kak
6; = Infy; /9(x; w;)}- (D.21)

Pac4eTHOe 3HaveHune ed, yduTbiBatoLlee CTaTUCTUHECKNUe HeonpegeneHHOCTU, NPUHUMaLOT Kak

0y = exp{m(e')}exp{itvds (e')‘,1+%}[. (D.22)

KoadduumeHT exp{m(8')}, 4acTo HasbiBaeMblil GaliecoBckuM koadduumeHTom; ecnu m(@') = 0, To exp[m(8')] = 1,0,
1 MOAenb HasblBatoT HeballecoBCKOIA.

3HaueHunA Ans t, 4 NpuHumatot no Tabnuue D.3, rae v=n—1, Bg = 04 B, 30eck p — LeneBoit UHAEKC HaAEXHOCTU U
Oy — pacyeTHoe 3Ha4eHue KoadhpuLmeHTa BNnUsHUSA ansa FORM.

Mpn OTCYTCTBUWM APYruX ykasaHUi cnegyeT npuHumaTb oy = 0,8, ecnu HeonpefeneHHoCTb B R AOMUHUPYET,
1 oy = 0,3 B NPOTUBHOM cryyae (CM. Npunoxexue E).

PacdeTHOe conpoTuBneHne Ry sneMeHTa KOHCTPYKLMMW, PaccumMTaHHOe No UCMbITaHUAM, MOXET GbiTb BLIMUCNEHO
crepyrowmm obpasom:

1
Ry =—"ngg (Xa:W), (D.23)
Yo

rae Yq= 1/64u ny— pacqeTHoe 3HaYeHUe HeonpeaeneHHoCT Moaenu.
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Mpunoxenue E
(cnpaBouHoe)

MpuHUMNBLI pacyeTa, OCHOBAHHOIO Ha HAAEXHOCTH

E.1 BBegeHue

Lienu HacTosLLero NpurioXeHUs::

- AaTb onpeeneHHyto MHgOopMaLUIo, KOTOpas NEXUT B OCHOBE HACTOSILLEro CTaHAapTa;

- AOMONHUTL pasfen 8 6onee AeTanbHLIMU ONUCAHUSIMU MPUHLUMOB U METOZ0B,

- AaTb PEKOMEH aLMn OTHOCUTENBHO NPUMEHEHUs1 BEPOSITHOCTHBLIX METOZ0B.

BeposiTHOCTHLIE MeToAbl, B NMpUHLMME, MOTYT GbiTb MCMNONL30BaHbLl ANSt BCeX 3aAadv BepudukaLmn, Kotopble Mo-
ryT GbiTb ONMUCaHbI C MOMOLLBI0 MareMaTU4YeCcKUX COOTHOLLIEHUI, ECTI MOXHO OMNpefenuTb Habop criydaiHbIX COGLITUIA.
Mx npuMeHeHUe MOXHO MOApas’fenuTb Ha fiIBe OCHOBHLIE TPyNMbl: kanubpoBka anemeHToB GesonacHocTu (Hanmpumep,
YaCTHbIX KO3 MULIMEHTOR) U HEMOCPEACTBEHHOE NPUMEHeHUe B pacyeTax. [puMeHeHMe B pacyeTax, MMaBHbIM 06pas3oM,
OTHOCUTCH K COBPEMEHHLIM 3aa4am, ANs KOTOPLIX 06blMHEIE METOALI MPOBEPKM ManonpUrofHsl. PacuyeT, conpoBoxgae-
MbI UCTIBITAHWUSIMU, U SKCTIEPTHast OLieHKa CyLLeCTBYHOLLEN KOHCTPYKLMM — fiBa BUfja 3afjad, Npy peLleHUn KOTOPLIX YacTo
oGpallatoTcs K BEPOATHOCTHBIM METOAAM.

HacTosiee npuroxeHue npefHasHa4yeHO, B OCHOBHOM, [S1sl UCMONb30BaHUSI:

- pa3paboTymkaMn HaLUMOoHaNbHLIX U MEXAYHAPOAHLIX HOPM UK peKOMeHAaLWiA;

- NPOEKTVUPOBLLUMKAMM, XKeNatoLLUMU MNONyYnTb CBEAEHUS] O BEPOSITHOCTHOM pacuyeTe;,

- UccriegoBaTensiMn B obnacTu BepOSTHOCTHLIX pac4eToB.

HacTosilee npunoxeHue coaepXuUT HekoTopble obLume acnekTbl pacieTa, 0CHOBaHHOIO Ha BEPOATHOCTHBIX METoAaX.
Ero MoxHo paccmaTpuBaTh Kak OTYET O COBPEMEHHOM COCTOSIHUU NMpo6Gnembl. Pasgensl E.4—E.7 npuMeHsIoT, rasHbIM
o6pasom, K NpefenbHbBIM COCTOSHUSIM NepBOM rpynnbl (MO Hecylleid cnocoBHOCTH), HO BO MHOMUX Cyqasix OHU Takke
NMPUMEHUMBI K HeOoBpaTUMBIM NpefenbHBIM COCTOSIHUSIM 3KCTITyaTaLMOHHO# NPUrogHoCTU. Mx 0BLIMHO He NPUMEHSIOT K
3afjayam, BKIoYatoLwMm B ce6si obpaTuMble NpefenbHbIE COCTOSHMS KCyaTaLUOHHO| NPUrogHOCTH.

E.2 MogenupoBaHue HeonpeaeneHHOCTH

B HacTosdlleM pasfene paccMaTpuBalOTCA HeONpefeneHHOCTU 6a3oBbIX MepeMeHHbIX, TO €CTb BO3AEWUCTBUN,
CBOIACTB MaTepuarnoB 1 reoMeTpUYeCcKUX AaHHbIX. [peanonaraetcs, 4To 6a30Bble NepeMeEHHbIEe Takke BKNIOYAOT Criyyai-
Hble NepeMeHHble B, KoTopbie NPeACTaBNAT HeoNpeaeneHHOCTU YACNEHHbIX Mogeneit (CM. 7.3).

E.2.1 lcTOuHUKM HeonpeAeneHHOCTeH

CornacHo 6.1, MOXHO BbIAENUTL TPU TUNA HeONpeAEeneHHOCTEeN:

- ecTeCTBEHHasa cnyyvaiiHas U3MEeHYMBOCTb UMW HEONPEeAEeNeHHOCTb;

- HeornpeaeneHHOCTH, 0bycnoBNEHHbIE HEAOCTAaTOMHBIM 3HAHUEM,;

- CTATUCTUYECKNE HeonpeaeNeHHOCTH.

[aHHble Tunbl MOryT BbIThL fJanee nogpasaeneHsl cnegyowmm obpasom:

a) EcTecTBeHHbIE criyyaliHble U3MEHYUBOCTU U HeONpeAEneHHOCTU MOXHO NOAPAasAennTb Ha HeoNpedeneHHOCTH,
KOTOpbI€ MOTYT UMW HE MOTYT BbITb pe3ynsTaToM YenoBedeckon AeATeNbLHOCTU. MHOrne BUALI NnapaMeTpoB BO3eNCTBUIA
(Hanpumep, BEC CHEroBOro MOKpoBa 3EMMN, CKOPOCTb BETPa U UHTEHCUBHOCTL KonebaHWa rpyHTa npu 3emreTpsiceHun)
NpUHaanNexaT Ko BTOPOI KaTeropuu, Kak U 3Ha4eHUA NPOYHOCTM (HanpuMep, napameTpbl rpyHTa). K nepBoii kateropuu
OTHOCATCA, HaNpUMep, HeonpeaeneHHOCTU B 3HA4YEHUAX NapaMeTpoB NPOYHOCTHN CTanu UnNu 6eToHa UM pasMepoB cTarb-
HbIX 6anok. 3T HeonpefeneHHOCTM MOXHO YMEHBLUUTL MyTEM YCOBEPLUEHCTBOBaHUS NPOM3BOACTBA U METOA0B KOHTPOIA
Ka4ecTBa, YTO, C ApYroil CTOPOHLI, MOXET NPUBECTU K YBeNnu4eHUto 3aTpar. Takum obpa3som, B ornpegerneHHbIX paMKax ypo-
BEHb HEONPEAENEHHOCTN MOXET ObiTb BbIGpaH C y4eTOM SKOHOMUYECKUX NOCNEACTBMIA. [T0STOMY pasnuune Mexay sTuMu
ABYMSA KaTeropusiMn MOXeT BbITb BaXXHbIM NPU pacCMOTPEHUU SKOHOMUYECKOW ONMTUMU3aLUN.

b) HeonpegeneHHocTH, 06ycnoBneHHbIe HEAO0CTaTOYHBIM 3HaHUEM, TaKXe MOXHO noapasfenuTb Ha AiBe KaTeropuu.
OpHa KaTeropus Bkrto4aeT B cebs1, Hanpumep, HeonpeaeneHHoCcTU Moaeneil addeKToB Bo3AeNCTBUIA UM Mogenei NpoY-
HOCTU, ANA KOTOPLIX 3HAHME MOXET ObITb YBENUYEHO (M, TakMM o6pa3oM, HeonpegeneHHOCTU MOryT ObiTb YMEHbLUEHbI)
nyTemM nNpoBefAeHUs1 UCcrieoBaHUi UnNu Apyrumn nogobHeiMu AeidcTBuAMU. K faHHOI KaTeropun HeomnpeperneHHoCTel
TalKe OTHOCATCA NOrpeLlHOCTU n3MepeHus. K gpyroi kateropum npuHagnexar, Hanpumep, HeonpeaeneHHOCTH, KoTopblie
3aBucAT oT Byayuero passutusi. Hanpumep, passutie B ByayLlem TpaHCNOPTHLIX HArpy3oK Ha aBTOAOPOXHbIE MOCTHI U
BPEMEeHHbIX Harpy3oKk Ha nepekpbiTUs. Bo3aMOXHOCTb CHUXEHUSI 3TUX HeonpedeneHHOCTel nyTeM NpoBedeHns uccrego-
BaHWN UNWN aHaNOrMYHLIX JEWCTBUIA KpalHe orpaHuyeHa.

¢) CtaTuctuyeckue HeonpeaeneHHOCTU BO3HUKAIOT B CBA3M CO CTAaTUCTMYECKOMN OLIEHKOW pe3ynsraTtoB MCTbITaHuiM
nnu HabnoaeHnii. OHU MOTYT BO3HUKaTL BCIEACTBUE:

- HeloCTaTKOB NP BLISIBIIEHUM U pa3fieNeHnn pasfnnyHbIX CTAaTUCTUYECKUX COBOKYMHOCTEMH;

- OFPaHUYEHHOro Y1cna pe3yrsTaToB UCMbITAHUIA, YTO BLI3LIBAET HEONpeAenNeHHOCTb OLIEHKU CTaTUCTUYECKUX Napa-
METpPOB (Hanpumep, cpefHero 3Ha4YeHMs U CTaHAapTHOIO OTKITOHEHUS);
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- UrHOPUPOBAHMNS CUCTEMaTUYECKON U3MEHUYMBOCTMN HabrnoaeMblX NepeMeHHbIX (Hanpumep, KuMaTuyecknx nepe-
MEHHbIX),

- paclWMUpPEHHOIA aKCTpanonsaLumn cTaTUCTUYecKon UHopmaLmu;

- NpeHebpexeHUs1 BO3MOXHLIMU KOPPENALMAMY;

- UCNONb30BAHUA CTATUCTUYECKMX pacrpefeneHuii AN OnucaHus HeornpeaerieHHOCTe!, KoTopble SBSAIOTCA Ya-
CTUYHO WNU BOBCE He SBMAKOTCA CTaTUCTUYECKON COBOKYMHOCTBLIO (Cp. € E.2.2).

CraTuctnyeckme HeonpeAeneHHOCT 06bIMHO MOryT BbITh CHUXKEHBI yBenu4eHneM o6beMoB UCMbITaHWIA U Habnio-
OEeHUA.

E.2.2 PaanuuHble cnocobbl NONy4YeHUs1 UCXOAHbIX AAHHbIX

YncneHHsble 3Ha4eHnsl NnapaMeTpoB, KOTOPLIE XapaKkTepu3yloT MOAENb U ee HEONpPeaeneHHOCTH, MOryT BbITb nony-
YeHbl MHOXECTBOM pasfinyHbIX cnocoboB, Tak1x Kak:

a) HabniogeHne unu uaMepeHus,

b) aHanus;

C) peLueHue;

d) cyxaeHue.

YacTo ucxogHele AaHHbIe Mony4valoTcs coMeTaHUEM BhiLLeyKa3aHHbIX cnocoboB.

Hwxe npuBeaeHbl HECKOMBKO NPOCTLIX NPUMEPOB:

- MNpepen npoyHocT GeToHa NpU pacTsHKeHWM OOLIMHO OMpeAenseTca U3MepeHueM (NMPOYHOCTU NpU CxXaTuu) u
aHanu3oMm (c Ucnonb3oBaHUEM HEKOTOPOI hYHKLUM Npeobpa3oBaHms).

- MakcumanbHas Harpyska, KOTopyo JOfDKeH NOAHATL KpaH, onpeaensaeTca pewweHuem. [lononHUTenbHbIE AUHaMU-
Yeckue ycunus onpepensiorcs Apyrumu crocobamu.

- TpaHcnopTHLIE Harpy3Kku Ha MocTax 06LIMHO ONpeAenalTca HabnaeHNEM B COMETAHUN C CyXaeHueM o ByayLluem
pa3suTum. NpUHATUE peLLeHNs Takke MOXET BbITb BaXHbIM.

Ba3oBble NnepemMeHHbIe, KOTOpbIe ONUCLIBAIOT HEONPEAENEHHOCTH, CReAyeT XapakTepusoBaTh TakUMKU NapameTpa-
MW, KaK cpefiHee 3HavyeHue, cTaHAapTHOe OTKIOHEHUE, KoppenaLun ¢ ApyriMU NEPEMEHHBIMIY, a Takke UX pacnpeaene-
HWAMMW BepOATHOCTU. Ecnun yncneHHble 3Ha4eHns1 aTUX NapaMeTpoB ONPEeAENAOTCA COrMacHoO NnepedncrieHnsiM a) u b),
NpVBEAEHHbIM BhILLE, TO METOAUKA OObIMHO BKITIOMAET B ce65 aHanu3 cTaTUCTUHMECKUX AaHHbIX, U pe3ynbraThl MoryT 6biTb
npeacTaBneHbl B CTAaTUCTUYECKUX TEPMUHAX. ECNN 3HaYEHNUA OCHOBHLIX NEepeMEHHbIX OnpeaernsioTcsi B OCHOBHOM Npu-
HATUEM peLueHUs Uunu cyxaeHueM, pesynsratel Booble He MOryT GbiTb NpeAcTaBneHbl HEMOCPEACTBEHHO B CTaTu-
cTuyecknx TepmmnHax. OfHako ecnu npegnonaraeTcs, YTo Bce 6a3oBble NEpEMEHHBIE MOXKHO OLeHUTb BEPOSITHOCTHLIMU
mMeTogamu (cM. 9.1), To cTaTUCTUYECKUE NapaMeTpbl (CpefHee 3Ha4YeHue, CTaHgapTHOE OTKNOHEHWE U T. Ai.) AOMMKHbI BbITb
MPUCBOEHbI TaKke TeM 6a30BbIM NePEeMEHHbLIM, ANA ONPEAENeHNs 3HaYeHU KOTOPLIX CTaTUCTUYECKUE AaHHbIe OTCYT-
CTBYIOT. VX nony4atoT J0BOMNLHO CY6BLEKTUBHBEIM CNOCOB0M, MPU KOTOPOM MOrYT OTEUpaThCa Takke AeTEPMUHUPOBaHHbIE
BeMUYMHbLI. Tak, Hanpumep, BO3MOXHOE MNpeBbILLEHUE [10MyCKaeMOi Harpy3Kku Ha nepekpbITUe cknaga MoXHO paccMaTpu-
BaTb, NPUHUMasA [OMYyCKaeMyto Harpy3ky B Ka4ecTBe CpefHero 3HayeHusl, a HeKoTopoe oxXugaemoe NnpeBbILeHne — Kak
CTaHfapTHOE OTKNOHEHUe.

Te HeonpefeneHHOCTH, KoTopble 06ycrnoBnBalTCs rPybbIMK OLLIMOKaMKN 3MepeHus, BAIMSHUAM MaclwTaba n T. 4.,
JOMKHbI BbITb YCTPaHeHbl B MakCcUManbHO BO3MOXHOW CTENeHU MepaMu rapaHTuM KayecTsa (CM. npunoxenue A). Ecnu
3TO yCroBMe BLINONHEHO, TO OCTAKOTCA [iBa MaBHbLIX BUa HeonpeaeneHHOCTEeR: HeonpeaeneHHOCTU MOAENN U CTaTUCTU-
Yyeckue HeonpefeneHHocTu. JaHHble ABa BUAa HeonpeeneHHOCTeR, No BO3MOXHOCTM, AOMKHbI ObITL pasgeneHsl craTtu-
CTUYECKUMU MeToAamMK (CM. npunoxeHue D).

E.2.3 Bbi6op cyHKUMI1 pacnpegeneHusi BEposiTHOCTH

JILLb B HEMHOrMX criydasx o6bem AOCTYMNHLIX JaHHBIX NO3BONSAET OfHO3HAYHO onpeAennuTb PYHKLUIO pacnpeaerne-
HWSA BEPOATHOCTU. B BonbluMHCTBE criyvaeB NMPUXOAUTCHA BbIOUpaTh pacnpefeneHune (Cpefu U3BECTHLIX aHanMTUYECKUX
pacnpefeneHuin), koTopoe obnagaet NoAXOAALMMU CBONCTBAMM MO OTHOLLEHWIO K paccMaTpuBaeMoit 6a3oBoii nepemeH-
Hoii. B GonblUMHCTBE CryYaes MPUMEHUMbI CiefytoLiMe pekoMerganum.

- [Ana nocTosiHHbIX BO3AENCTBUIA U BPEMEHHbIX BO3[EACTBUA B MPOU3BOSIbHBIA MOMEHT BpeMeHu yao6Ho npume-
HATb pacnpefeneHne [aycca, ecnu JonycTUMa HeHyneBas BEPOATHOCTE OTpULIaTENbHBIX 3Ha4YeHuiA. Jlorapudpmuyeckn
HopMarnbHoe pacnpejerneHue, pacnpefenerHune Beiibynna, ramma-pacnpegeneHvne unu pacnpepeneHue skCTpemManbHbiX
3HaYeHUn MOTYT TaKKe ObITb NoAXoAALLMMU, 0COBEHHO ecrn NpeanonaraeTcs, YTo pacnpegenerdue 6yaeT NpeacTaBnATh
MakcuMarnbHble 3Ha4YeHns B npefenax BelbpaHHoro 6asoBoro nepuoga.

- nA cBoiicTB MaTepuana u reoMeTpu4ecknx pasmepos MOryT NoAXoAuTL pacnpeaeneHue laycca unu norapud-
MUYECKN HOopManbHoe pacnpefenerue. Jlorapudmmyeckn HopMarnsHoe pacrnpefeneHne ABnseTca npegnovTUTeNbHbIM,
€CIU BbI3biBAET 3aTpyAHEHWe HeHyrneBas BEpOSTHOCTb OTpULiaTeNbHbIX 3Ha4eHUI, CBA3aHHbIX ¢ BLIGOPOM pacnpeaene-
HuA aycca.

Bbi6op dyHKLWIA pacnipefeneHns BeposiTHOCTM HY>KHO AenaTb C OCTOPOXHOCTLI0. BoaMoKHO, criegyeT paccMoTpeTb
cMelleHne. Ecnu dhakTudeckoe pacnpefeneHne nMeeT MynsTUMoganbHbIi XapakTep, To BbIGOp 0OfHOro efuHCTBEHHOro
pacnpeaeneHus (Cpean M3BECTHLIX aHANMTUYECKUX pacnpefeneHmnii) MoXeT Bbl3BaTk 3HaYUTENbHbIe NOMPELLIHOCTHU.

E.3 Kputepumn oTkasa

E.3.1 NpeaenbHble COCTOAHUA NO Hecyllel CNOCOGHOCTH
MpeanonaraeTcs, YTO KPUTEPUSAMU OTKa3a CTPOUTENbHOW KOHCTPYKLMKU yNpaBnaeT dyHKUMs g(X) 6a3oBbiX nepe-
MEHHbIX X, Takum 06pa3oM, YTo:
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g( X )> 0 ana xenarenbHOro CocTosiHUA (OTKasbl OTCYTCTBYIOT);

A(X) =0 gnsa npefenbHOro CoCToAHUS;

0(X)< 0p4ans HexenaTenbHOro cocTosiHns (061acTb 0TKa30B).

3T0 NPOUIIICTPUPOBAHO Ha pucyHke E1 ana cnyyasa aByx 6a3oBbix nepemMeHHbIx X1 X2, 1o ecTbX = (Xv X2).

PucyHok E.1 — Unnoctpaumsa cyHkummn g(Xx)

Ba3oBble nepemeHHble X MOryT 3aBMCETb OT BpEMeHU. Hanpumep, akCTpeMasibHble Harpy3ku OT B/IMAHUSA OKpyXa-
owel cpedbl MOryT MEHATLCA co BPEMEHEM. KayecTBO KOHCTPYKLMOHHOIO MaTtepuana MOXEeT yXyAwaTbCs CO BpeMeHeM
n3-3a KOPpPO3UM UM OPYrux ssneHuii. ConpoTuBaeHne TakKe MOXET YMEHbLUMTbCA CO BPEMEHEM Wu3-3a ycTasocTu. B
o6uiem c/lyyae HekoTopble U3 NEPEMEHHbIX XA40/MKHbI ObITb NPeAcTaBAEHbl CTOXaCTUYECKMMI npoueccamu. B yacTHocTy,
M3MEHUYMBOCTL BO BpemeHn X MogpasymMeBaeT, YTO MakCUMyMbl WIN MWHUMYMbl KOMMOHEHTOB X He JOCTUralTca OA4HO-
BPpEMEHHO. 3aBUCUMOCTb OT BPEMEHW MoApasyMeBaeT, YTO BEPOSATHOCTb OTKa3a 3aBWMCUT OT BbIOPAHHOrO HayaslbHOro
MOMeHTa BpemeHun tQ

HagexHocTb (BEpPOSATHOCTL 6€30TKa3HOM paboThl UKW OTCYTCTBME OTKa3a) KOHCTPYKLUM onpenensercs Kak

Ps=1-P, (E.1)

Mpu nccnefoBaHUN HaLEXHOCTU OAHOTO 3/1eMEHTa WAU OAHOTO MOMEPEYHOro CEeYEeHUS 3MeEMEHTA C TOUKU 3peHus
onpefeneHHOro MexaHuama oTkasa U onpefesieHHOro coyeTaHus Harpy3ok pyHkuma g(X) 4acto MOXeT OnuCbiBaTbCA Of-
HUM efVHCTBEHHbIM BblpaX€eHWeM, BbiBEJEHHbIM M3 MexXaHU4Yeckoro nosegeHus. Torga aHanns mMoxeT GbiTb onpegeneH
Kak 3/1leMeHTHbI aHanus.

Ecnu umeetcsi 60nblle OLHOTO MEXaHU3MOB OTkasa AN 3/IeMeHTa WM OAHOBPEMEHHO uccneayeTca 6onee yem
OLMH 3NeMeHT, To hyHKuMS A(X) cocTaBnsaeTca M3 HECKONbKUX hyHKUMn g~ X), a2(X). 3TO NPOMNNIOCTPUPOBAHO HA PUCYH-
ke E.2 Ha npumepe aByx yHkunii gMXv X 2) n 42(X1, X2) aByx 6a30Bbix nepeMeHHbIXxX1 X 2. Ha pucyHke E.2 nokasaHbl
ABa KpaiiHux cnyvas. [ina cnyyas, NnpuBeAEHHOro Ha pucyHke E.2a), o6n1acTb 0Tka3oB (HexesiaTenbHOe COCTOsAHME) onpe-
fensetcs Kak

g-ifX-i, X2) < 0 nnmn g2(X1,X2) < 0. (E.2)
[na cnyyasn, npuBefeHHOro Ha pucyHke 2b), 061acTb OTKA30B ONpeaenseTcs kak
01X, X2)>0ununp2(X1L,X2)>0. (E.3)

AHanus, npy KOTOPOM MPUHMMAETCH BO BHVMMaHWE HECKOSbKO ycnoBuii A(X) > 0 o4HOBPEMEHHO, OnpeAenswT Kak
CUCTEMHbI aHanu3. Onpegenenne cuctemHol dyHkumm A(X) < 0 CUIbHO 3aBUCUT OT XapakTepUCTUK CUCTEMbI, TO eCTb
€C/n 3TO «cucTema co cnabenwmm 3BeHOM» [pucyHok E.2a)] unm «cuctema c pesepsupoBaHnem» [puc. E.2b)], nam He-
KoTOopas KOMOGMHALMA 3TUX [IBYX C/ly4aes.
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PucyHok E.2 — O6nacTv oTkasa (3alTprXoBaHbl) B ABYX NpefeNbHbIX Cyyasx

E.3.2 MpepenbHble COCTOSHNA 3KCNAyaTalMOHHON NPUro4HOCTH

[na HekoTopbIX NpefenbHbIX COCTOAHUIA 3KCMN/yaTauyMoHHOW NPUIOAHOCTY NPOXOXAEHWEe NpefesibHOro COCTOSAHUSA
OT XXenaTeNbHOro COCTOSHMA [0 HeXesaTeflbHOro COCTOSAHUSA, KakK MOXHO nosaratb, NMPOWCXOAUT MpU [0BOJSIbHO ABHbIX
ycnosuax. DTO 03HAYaeT, YTO NpefenbHOe COCTOSHWE, C PasyMHbIM NPUGIKEHUEM, MOXHO paccMaTpuvBaTb Kak Hekyo
MexaHUYecKylo peanbHOCTb. OfHaKO AN MHOTUX MpefesbHbIX COCTOSAHWIA 3KCNIyaTaunMoHHON MPUrogHOCTU nepexos U3
XenaTenbHOro COCTOSIHUA B HeXenartefbHoe NPoMCXoauT nNpy 60/bLIOM Yncne HeonpeaeneHHbIX ycnosuii. Mepexoq noa-
pasymeBaeT 6051ee M MeHee MeL/IeHHO YMeHbLUALLYIOCS CTeneHb SKCMlyaTauMoHHOW npurogHocTn. Takum obpasom,
B MpVHUMNe, CTeneHb 3KcnnyaTtauuoHHoin npurogHoctn u (0 < un <1) MoxeT ObITb onpefesieHa v BBeAeHa Kak (DyHKUMS
HEKOTOpOro napameTpa 3KCnayaTauMoHHOW NpUrogHocTn X (Hanpumep, OTKIOHEHUE Gaslki UM MHTEHCUBHOCTL BMOpaumm
nona). AT0 NOSACHAETCH Ha pucyHke E.3, rae npegnonaraeTcs, YTO ecTb ABa NpefesibHbiX 3Ha4YeHus X, a uMeHHo: X*, npu
KOTOPOM COOpPYXXEHWEe MOIHOCTbI0 MPUFOAHO K 3KCnayataumun, 1 X2, Npu KOTOPOM COOpYXeHue abCoMoTHO He MPUrogHo
K aKcniyaTauuu. B HeKOTOpbIX Cryyasx BblpasuTb CTeNeHb 3KCnyaTauuMoHHON MPUIOAHOCTU MOXHO B 3KOHOMUYECKMX
TepMUHaXx.

PucyHok E.3 — CTeneHb 3KcnyaTaluMoHHO NPUrogHOCTM P Kak (PYHKLUMA napameTpa aKCrnayaTauyoHHo npurogHocTy Jl

E.4 YcTaHOBNEHHbIe YPOBHN HaAeXHOCTU

E.4.1 Be3onacHocTb nwoaei

HaaeXHOCTb COOpYXEHNA BaxkHa, B MEPBYI0 ouepeb, eCnv oAU MOTyT 6biTb YOUTbI WM TPABMUPOBaHbI B pe3y/ib-
Tate o6pyLleHus. [lonyckaemoe MakCMMasibHOe 3Ha4YeHne BEPOSITHOCTU OTKasa B TakmMx C/iyyasix Morso 6bl 6biTb HaligeHo
U3 CpaBHEHMSI C puUCKamu Mpu ApYrMx BuAax AesiTeNbHOCTU. [puHMMasi MoSIHoE WHAVMBWAYA/IbHOE YMC/I0 HEeCYaCTHbIX
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criyqaes co cMepTenbHbIM exogoM 1074 B rop 3a ocHosy, 3HadeHne 108 npeacTaBnsieTcs pasyMHeIM AN IPUMEHEHMS.
Toraa MakcMmansHas fonycTuMas BEPOATHOCTb OTKasa COOPYXKEHUS 3aBUCUT OT YCITOBHON BEPOATHOCTM rmbenu Yenose-
Ka, y4UTbIBasA OTKa3 COOPYXEHUS:

P(firon)P(d|f) < 10~8ron". (E.4)

P(d|f) — BepoATHOCTb TOro, YTO YeroBeK, HaXOASALMIACH B COOPYKEHWUU NpU paspyLleHUW, nornbaet. Ecnu niogu
peaKo noceLlaoT coopyXeHue, To B ypaBHeHune (E.4) MOXHO BBECTU MOHWKaOWMIA KO PULMEHT.

TpebGosaHue (E.4) npefcTaBnsercs kak exerogHoe. Ero HyXHO paccMaTpuBaTh Kak CpefHee 3a HeKoTopblid Gaso-
BbIil Nepuog. BoobLe roBops, fonyckaeTcs UMeTb BOMbLUYIO YacTOTy OTKa30B B HEKOTOPO obnacTu nepuoga nosTopsie-
MOCTW N MeHbLLiee 3Ha4eHue B Apyroi obnactu. MNepuog NoBTOPSEMOCTH He AormKeH 0653aTenbHO BbITk CPOKOM CryX6bl
coopyxeHusi, 10—20 neT 4acTo MOXHO CYWTaTb paLUuoHanbHBIM CPOKOM. [lonycKaeTcs NPUHUMETE OTKITOHEHUSA OT exe-
rofiHOro CPefHEro, HoO UCKIKYUTENBHO A4S MHOTUX Boree KOPOTKUX NPOMEXYTKOB BPEMEHM.

YpaBHeHueM (E.4) 3afaeTcd MUHUManbHoe TpeboBaHne K 6e30MacHOCTM YernoBeka ¢ UHAMBUAYaNbHON TOYKKN 3pe-
HMA. Bo MHOMMX cryYasix opraHbl BNacTu ABHO XOTAT M3bexaTb HecYacTHbIX Criydaes ¢ 60MbLIMMN YENOBEYECKUMU XepT-
BaMu, 1 Torga fononHuTenbHoe TpeboBaHne MMeeT BUA:

P(firog)<AN™, (E.5)

roe N — oXugaemoe Yncro cMepTei.

Uucna A u a aBndoTcsa KoHcTaHTamu, Hanpumep, A = 0,01 unun 0,1 n oo = 2. YncneHHble 3Ha4EHUA MOMYT MEHATLCSA
B 0cobbIX crnyvasx (Hanpumep, ecnn UMEeeTCsA CxemMa aBapUiiHON aBaKyaLun).

E.4.2 SKoHOMMUYecKaa onTuMusauus

C 9KOHOMWYECKOW TOYKWM 3pEHUSA LiENeBoil YPOBEHb HAZlEXHOCTU [OMKEH 3aBUCETb OT GanaHca mexay nocnes-
CTBUSIMM OTKa3a WM CTOMMOCTbIO Mep BesonacHocTh. DopMarbHO LIEeNblo MOXET BbiTb MUHUMU3ALMA 06LWeild CTOUMOCTM B
TeyeHwne cpoka cnyxObl, MpeacTaBneHHON crefylowum obpasom:

Ciot =Cp+Cpy + ZPfo ) (E.6)

rae C,, — CTOMMOCTb 34aHus;
C,, — oxugaemast CTOUMOCTb TEXHNYECKOro oBCIyKnBaHNA uin pasbopkm;
C¢— cToumMocTb yulepBa npu oTkase,
P;— BEPOATHOCTb OTKasa 3a CPOK Cry*6bI.

CyMMUpoBaHWe BLINOSHAETCA NO BCEM (He3aBUCMMbIM) TMMaM OTKa3oB U COYETaHMAM Harpysok. OTa dopmyna
YpesBblYaiHO ynpoLleHa W HyXAaeTcs B AalbHellleM YCOBepLUEHCTBOBAHUM, Npexie YeM ee MOXHO ByaeT ucnosnb3o-
BaTb A5 NPaKTUYeCKOro NpuMeHeHUs. lMTOMUMO SKOHOMUYECKUX cOOBpaXeHUin opraHbl BNAcTH MOryT NoXenatb onpefe-
NUTb HEKOTOPLIA MUHUMAIIBHBIA YPOBEHb HafeXHOCTH, €CNu 6e30NacHOCTb KacaeTCca YenoBeYeCcKUX XU3Heh. 3To MoXeT
NMpUBECTU K 3adade YCOBHOW ONTUMM3aLUK cornacHo ypasHeHuto (E.6) B kayecTBe UeneBoi PYHKUMKU N ypaBHEHUAM
(E.4) w/ivnu (E.5) B ka4ecTBe rpaHnYHbIX YCNOBUIA.

HeobxogMMo OTMETUTE, YTO B KadecTBe ansTepHaTUBHOIO BapuaHTa ZPfo MOXeET NOKpbIBATLCA CTanOBKOﬁ.

E.4.3 NMpumepbl KannbpoBku

BoobLe oveHb TPYLHO NPUMEHATH BbILLEYNOMAHYTHIE NPUHLMMLI HEMOCPEeLCTBEHHO Ha npakTuke. MaBHan Tpya-
HOCTb — WUMEIOTCA CYLUECTBEHHbIE Pa3nuM4ust Mexay 3anucaHHo B pacHeTHOW npouesype BEPOATHOCTbIO OTKa3a u dak-
TUYeCKOW YacTOTON OTKa3oB (KOTopasi B 3Ha4YUTENbHOI cTeneHn oBycrnosrneHa owmbkamMu fnogeit). Mo sTol npudmnHe uene-
Bble YPOBHU HAAEXKHOCTU YacTO OCHOBaHLI Ha kanubpoBke. Mcnonb3aya kanmbpoBaHHble 3Ha4YEHUA HafeXHOCTH, cneayet
MMETb B BMAY, YTO OHU OTHOCATCA K OnpefeneHHoMy Habopy KOHCTPYKTUBHLIX U BEPOATHOCTHLIX Mogenei. cnone3osa-
HWe KannMbpoBaHHbIX 3HaYEHWUA B COMETAHWUM C SPYTUMU MOZENSAMU MOXET HEYMBILLNIEHHO MPUBECTM K CITULLIKOM BbICOKOMY
UMK HU3KOMY YPOBHSAM HageXHOCTW. YMCreHHble 3Haq4eHWs HafexXHOCTU YacTo OMNUCLIBAKOTCA C MOMOLLbIO MHAEKCa Ha-
JeXHOCTM B, onpeaensemoro Kak f§ = —<D‘1(Pf). CooTHolleHune B n P;npusegeHo B Tabnuyax E.1 u E.2.

Ta6nwuuyakE.1— CootHoweHune B n P;

Ps 1071 1072 1073 1074 1075 1078 1077
B 1,3 2,3 3,1 37 4,2 4,7 52

B Tabnuue E.2 npuBeseH npumep Kanubposku LieneBblX B — 3Ha4eHUIA cpoka cryBbl B 3@aBUCUMOCTU OT nocnes-
CTBWIA OTKasa W OTHOCUTENBLHOK CTOUMOCTN Be3onacHoro NPoeKTUpoBaHMs.

Ta6nuuyakE.2— Lenesble 3HayeHWa B (cpok cnyx6bl, npumephi)

OTHOCUTENbHAd CTOUMOCTb MocreAcTBus oTkasa

Mep 6e3onacHOCTU

Marnble | 3amMeTHble | YMepeHHble | BonbLune

Bricokas 0 | A 1,5 | 2,3 | B 3,1
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OkoHYaHue mabnuupl E.2

OTHOCUTENBHASA CTONMOCTb Mocneacteun otkasa

Mep 6esonacHoOCTU

Manble 3ameTHble YMepeHHble Bonblune
YMepeHHasn 1,3 2,3 31 C 3,8
Huskan 2,3 3,1 3,8 43

HekoTopble NpeanoXeHus:

A: ANA npefenbHBIX COCTOAHUIA 3KCNAyaTaUMOHHOW NPUrofHOCTM crieayeT ucnonb3oBatb B = 0 Ana o6paTUMbIX
u B =15 ansa Heo6paTUMbIX NpeaesibHbIX COCTOAHMWNA.

B: ANA npegenbHbIX COCTOAHUIA MO YCTANOCTN CNefyeT Ucnonb3oBaTth 3HavyeHus ot B =2,3 go f = 3,1 B 3aBUCUMO-
CTW OT BO3MOXHOCTH 06cneaoBaHus.

C: Aans npeaenbHbIX COCTOSHMIA NO HecyLel cnocoBHOCTM criefyeT UCnonb3oBaThb knacckl 6esonacHoctu = 3,1,
3,8un43.

HaHHble yncna 6binn NonyYeHsl ¢ UCNONB30BaHWEM NorapudMUYEckn HOpMarnbHOro pacrpefeneHus unu pacnpe-
AeneHun Beibynna ana moaenein Npo4HocTH, MayccoBbIX Moaeneid Ans NOCTOSHHLIX Harpy3oK U MoAenei skcTpemans-
HbIX 3Ha4YeHuit MymGens Ana Harpysok, 3aBUCALLMX OT BPEMEHM, a Takke METoAa pacueTHbIX 3HauYeHuiA cornacHo E.6.2.
BaxHo, 4TO Te Xe caMble (UNn NoaoGHbIE UM) AONYLIEHUA UCMOSL3YIOTCS B TOM Crydae, eCnu 3HaYeHus!, 3ajlaHHble B
Tabnuue E.2, npuMeHsIloTCcA ANA BEPOSTHOCTHBIX pacqeToB.

HakoHeL, cnefyeT noAYepKHYTb, YTO 3HAYEHUA 3 U COOTBETCTBYIOLLME BEPOSTHOCTU OTKa3a CyTh hopMarbHbie nn
oTBneYeHHble Yncna. Mx cnefyer paccmarpusath, NpeXAe BCErO, Kak UHCTPYMEHT CO3faHUS HENPOTUBOPEYUBLIX HOPM
NPOeKTUpOBaHWSA, a He Kak cnocob onucaHns YacToThl OTKA30B KOHCTPYKLIUMW UIU COOPYXKEHUS.

E.5 BbluncneHue BeposiTHOCTEN OTKa3a

E.5.1 3apaun, He 3aBucsLNe OT BpeMeHU
CpaBHUTENBLHO NPOCT crny4yail, korha Bce 6a3oBble NepeMeHHble X MOXHO CHATaTb HE 3aBUCALUMU OT BPEMEHM.
BepoaTHocTk oTkasa Py Toraa MOXeT 6biTh BEIYUCIEHA MO BEIPaXeHUIo

fe(x)dx (E7)

f '[OGJ'IaCTb oTkaza %

rae f,(X) — coBMecTHast NNOTHOCTb BEPOATHOCTM 6a30BbIX CryvaiHbIX NepeMeHHbIX X (HO He Ccry4ailHbIX NPOLEeccoB).
ObnacTu oTkasa B o6LUeM cry4yae 3afatoTcs NepecedeHnaMn n o6beauHeHnsaMI obnacTeit, 3ajaBaeMblX Kak
g,-l(>_() < 0. 3pecb j — HOMep anemeHTa, U /i — HoMep opMbl OTKasa.

BeposATHOCTM OTka3a MoryT 6biTk BEIYUCTIEHbI

- TOYHLIMU @aHaANUTUYECKUMWN MEeTOAaMMU,

- METOAAMW YUCITEHHOTO UHTErPUPOBaHNS,

- NPUBNUXEHHBIMW aHaNUTUYECKUMIU MeTOAaAMMU (FORM/SORM” MeTofaMn MOMEHTOB);

- MeToAaMN MOLENVPOBaHUSA

UMK CoYETaHNEM STUX METOLO0B.

B HekoTopbIx cry4asix ypaBHeHue (E.7) MOXHO NpOUHTErpMpoBaTh aHanuTudecku. Korga yncno n crnyyaitHelx nepe-
MEeHHbIX HeBenuKo, Harnpumep, n <5, yao6HO NPUMEHATb PasfNYHbIE TUMbI YUCIIEHHOTO UHTEMPUPOBaHUS.

OcHoBHble Wwark B NpubnmxeHHom metoge FORM cneaytolme:

- npeobpasoBaHne nepeMeHHbIX X B NPOCTPaHCTBO CTaH4apTHLIX HOpMarbHBIX NepeMeHHbIX U U COOTBETCTBYHO-
Lwee npeobpasoBaHne NoBepxHoOCTn oTkasoB g(X) =0 B g4(U) = 0;

- B Metofe FORM yHKUMA oTka3a g(U) annpoKCUMUPYETCst TaHreHLMarbHo rMnepniocKoCTbio B pacyeTHOM Tou-
Ke, KoTopas ABNSAeTCA ToUKoM Ha g(U), Gnuxaiiei K Ha4any KOopAuHar,

- BEPOATHOCTb OTKasa Py, cornacHo FORM, B TakoM cnydae 3aaaeTcs kak Pr= ®(—B), rie p — paccTosHue oT Ha-
Yana [o pac4eTHOMN TOUKM.

AHanUTUYECKNin METOZ MOXET BbiTb YryYlleH, ecnu NOBepxXHOCTb oTkasa g(U) = 0 annpoKcMMUpOBaTL KBazpaTuy-
HOA NOBEPXHOCTbLIO B pacyeTHOW To4ke (SORM).

MeTofbl MOLENMPOBaHNA NOLPa3AensoTCs cregyowmm o6pasoMm:

- METOAbI, OCHOBaHHbIE Ha UCMOJb30BaHUN MHAUKaTOPa HyMb — e4WHWLA, KOTOpbIe ABMAIOTCA He aHanMTU4eckumm
1 paboTatoT B NPOCTPaHCTBE NepeMeHHbIX X

- YCNOBHblE METOA bl MaTeMaTUHeCKoro oXuaaHus, KOTopkle SBMAAIOTCA NofyaHanuTU4ecKUMi.

MeTofbl Ha OCHOBe MHAMKATOPa HOMb — egWHULA BKItoYatoT B cebs:

- npsiMoe MoAenuposaHue no MoHTe-Kapno ¢ BeIGOpOYHOI NNOTHOCTLIO, B3ATOW B Ka4eCTBe WCXOAHOM MIOTHOCTM
BEPOSTHOCTH;

) FORM — abOpeBnaTypa [N MeToAa HaAeXHOCTM NepBoro nopsigka. MHorga npumeHsetcs FOSM — meToa
nepBoro nopsiika BToporo MomeHTa. SORM o3Ha4aeT MeToz HafeXHOCTY BTOPOro nopagka.
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- BbIOOpPKY Mo 3Ha4YMmocTw, rae npoueaypa MoHTe-Kapno npuMeHsaeTca ¢ yHKLUUER NNOTHOCTHU ((PUKTMBHOIA), Brins-
KOW K pacYeTHOW TOUKE;

- afanTuBHyIo BEIGOPKY, Npu KOTOpOI BeIGOpKa NO 3HAYUMOCTH NPUMEHSIETCA € NocneayoWmnM o6HOBNEHNEM dYHK-
WU NITOTHOCTMN.

MeTozbl YCNOBHOMO MaremMaTu4eckoro oxuziaHusa BrrovaloT B cebs cnepyrolme MeToAUKK:

- HeMoCpeACTBEHHOE MoAeNnUpoBaHue (noaxoasiiee Ans o6beguHeHNn cobbITUi);

- MoZLeNIMpOBaHNE C OPTOrOHarbHLEIMU OCAMM (NogXxoasLlee AN nepeceveHns cobuiTui).

E.5.2 NpeobpasoBaHue 3agay, 3aBUCALLIMX OT BPpeMEHU, B 3ajauu, He 3aBUCALLUE OT BPpeMeHn

O6cyxaalorcs ABa knacca 3agad, 3aBUCALLUX OT BPEMEHU, K KOTOPLIM OTHOCATCS:

- OTKa3 BCNeACTBME Neperpy3ku (nepoe cobuitue),

- YCTanocCTb Uin Apyrmne KymMynAaTuBHble OTKa3bl.

3aBUCUMOCTE OT BPEMEHU NPOUCXOAUT BCMEACTBUE U3MEHYUMBOCTU BO BPEMEHU BO3AEHCTBUA W/MNU NPOYHOCTU
(aerpagauus). 3aBUcsiLME OT BpeMeHU BENUUMHBI 06bIMHO TpebyeTcs NpeacTaBNATbL CTOXacTUMECKUMU NpoLeccamu.

B cnyyae oTkasa npu nepsom cobbITUM OMH NPOLIECC BO3AEHCTBUA MOXHO 3aMEHUTL pacnpefeneHneM BEpOsiTHO-
CTW, NPeACTaBnsALWUM HeoNpeAereHHOCTb 3a 3afaHHblid Nepuog, AN KOTOPOro AofkHa ObiTk BblMUCNIEHa BEPOATHOCTb
OTKa3sa. Cpe,que 3HavyeHue MOXET ObITb MNPUHATO KaK 3Ha4eHue oxngaemoro MakCuMmyma B Te4eHue M36paHHOI‘O nepunoga
NOBTOPSIEMOCTU U CO CIly4ailiHOW HeOoMNpes eNeHHOCTBI0, COOTBETCTBYIOLEN OXUAAEMOMY MaKCUMyMYy.

B cniyuae yctanocTtHoro paspyLueHusi pyHKUMSA oTKasa MoXeT BbiTb chopMmynupoBaHa ¢ ToYKkM 3peHnst SN-aHHbIX
1 npaBuna MaitHepa-anbMrpeHa. yHKUMS oTKasa B TakOM cryyae He byaeT 3aBUCETh OT BpEMEHM B TEYEHUE 3a1aHHOrO
nepnoga BpeMeHn.

E.5.3 Obwasn 3agaua

B 06LLleM Cly4yae BblYMCIieHne BepPpOATHOCTU OTKa3a CBA3aHO C onpeaerieHnem

P = P((\Ugij()_(,t)) <0pnate [0,T], (E.8)

rae g;— ChyHKUMUK OTKa3a («npefenbHble yHKUMM») B NPOCTPaHCTBE OCHOBHLIX NepemeHHbIX. B ypaBHeHun (E.8) g; <0,

9 <0 T n., B obLjeM criyyae onpeaenseTcs Nocef0BaTebHOCTL OTKA30B KOHCTPYKLMM 3agaHHoro Tuna (i). Hanpumep,
XeCTKasi NaHenb, NoABepXeHHas BO3AENHCTBUIO NONEPEYHBLIX U NMPOAOIILHLIX CUI, MOXET NOMYYUTb OTKa3 ABYX OCHOBHbIX
TMNoB: 1) BbiNyunBaHue, 2) U3rut. 3aBUCUMOCTE OT BPEMEHU MOXET OTHOCUTLCSI K Harpy3kam UM K COMPOTUBNEHNSM (Ha-
npuMep, U3-3a NoTepU NpodHOCTH). HekoTopble U3 NepeMeHHbLIX X MOryT GbiTb (pyHKLMSIMM BPEMEHU U NPOCTPAHCTBEHHBIX
KOOpZAMWHaT U MOTYT 6bITb onucaHbl AuddepeHLmManbsHBIMUA AN HTErpanbHBIMU BblpaXXeHUsIMM.

E.6 MeTtoabl pacyeTHbIX 3HaYeHUIN

E.6.1 O6Lme nonoxeHusa

MpeanonaraeTcs, YTO paccMaTpuBaemMoe rnpeaenbHoe COCTOsTHUE MOXET ObiTb YCTAHOBMNEHO B pacyeTHOW Mogenu
NOCPEACTBOM O4HOM (MU HECKOMNBKMX) (OYHKUNA 9(...) pada nepeMeHHbIX Xj, Xy, ..., X, BKIOYas BO3[1eACTBUS, CBOICTBA
maTtepuana u T. 4., Takum oBpasom, 4To ycrnosue 6e3oTkasHoil paboThbl KOHCTPYKLMKU Buaa

90X, Xa,..., X;) 20 (E.9)

MOXET ObITb CBA3AHO C NPefenbHbIM COCTOAHUEM. Toraa pacyeTHble TpeGoBaHUsA MOryT GbiTb 3anucaHbl criegyroLmum o6-
pasoMm:

IX1¢ Xagh - Xpg) 2 0, (E.10)

TA€ X14, Xog»-» Xpg — PACYETHLIE 3HAYEHUA, onpeaensemble B E.6.2.

E.6.2 PacueTHble 3HaueHus cornacHo FORM

PacueTHOe 3Ha4eHUe Xy nepeMeHHon XJ 3aBUCUT:

- OT NapaMeTPOB NepemMeHHON XJ

- NPUHATOro TUNa pacnpeaeneHns;

- LeneBOro MHAEKca HafgexHocTU [ ANs paccMaTpuBaeMoro NPeAeribHoOro COCTOSHWA W pPacyHeTHOR cuTyauuu
(cM. E.4.3);

- KoathpULMeHTa oy, ONUCHIBAIOLLEro YYBCTBUTENTbHOCTL K BapUaumaMm X, OTHOCALLMMCA K JoCTUraeMoMy npegerb-
HOMY COCTOSIHUIO, MO onpeaeneHnto, JaHHomy rnpu pacyete no FORM (cMm. E.5.1).

[na npousBonkHOro pacnpegeneHns F(x;) pacyeTHble 3Ha4YeHUS 3a4al0TCs Kak:

FXig) = ©(—0B). (E.11)
Ecnun X cunutaetcsa pacnpeieneHHbIM N0 HOpManbHOMY 3aKOHY, TO

Xig = 1 (1= BV)). (E.12)
Jlorapudmmyeckn HopmanesHoe pacnpeaeneHne gaet

Xig = & exp — BV, (E13)

Hi
rﬂe &[ =
,/1+\/,-2
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v = In(1+\/,-2).
Ans manbix 3HaveHnin V; (Hanpumep, V;<0,25)E;=pnv; =V,

E.6.3 KoadodpuuueHTbl yyBcTBUTENBbHOCTU NO FORM
Ecnu cnyyaiiHble nepemMeHHble HesaBUCKUMBI, TO KOt ULMEHThI a; B aHanuse no FORM nmetoT cneaytolune ceoicTBa:
-1so;51, (E.14)

Sa? =1 (E.15)

SHaueHus o; MOTyT ObiTb HaldeHbl U3 pafa pernpeseHTaTBHbIX pacyetos no FORM (cm. E.5). B npuHuune, 1o
notpe6oBano 6kl MHOTUX UTEPaLMOHHBIX PAaCHETOB, YTO, KOHEYHO, 04eHb HeygobHo. OgHako u3 onbiTa 6bin pa3paboraH
PS4 CTaHAapTU30BaHHbLIX 3HAaYEHUN o, KOTOPBLIA NpefcTaBneH B Tabnuue E.3. HeoBxofMMo 0TMETUTL, UTO CyMMa KBaapa-
TOB 31eCb MOXET BbITb Gonblue efWHULEI BCNefCTBME KOHCEpPBATUBHOIO nogxoga. Ana orpaHu4eHns norpeLuHocTein npu
ucnons3oBaHUK Tabnuuel E.3 o6kblbHo TpebyeTes, YTobel 0,16 < og/ok < 6,6, rae S — Beaywas Harpydka U R Beaywni
napameTp NPOYHOCTHU.

TabnwnuyaE.3 — CraHgapTusnpoBaHHble 3Ha4eHUA o

BenyLumii napameTp npovHOCTH 0,8
Opyrve napameTpbl MPOYHOCTH 0,4.0,8=0,32
BeayLuii napameTp Harpysku -0,7
Opyrve napameTphbl Harpysku -0,4-0,7=-0,28
MpuMedaHune— MNpUHUMMNBLI CTaHAAPTU3ALUN 3HAYEHUN o YXXe npuMeHanuck B UCO 2394:1986, npunoxeHue
B, rae npegnaranuck Te Xe 3Ha4yeHus o, 4To 1 B Tabnuue E.3

Mpu nenonb3oBaHuK Tabnuuel E.3 3apaHee He W3BECTHO, Kakas UMEHHO NepeMeHHasn AonXHa BbITb pacLieHeHa Kak
BeayLlan. EAMHCTBEHHBI cnocob y3HaTb 3To COCTOUT B TOM, YTOGEI NPMHUMaTL BCE NEPEMEHHbIe BeAyLLIMMMU NO ovepeau
U CMOTpPETb, Kakas U3 HUX Haubonee CUNBHO BUAET Ha pe3ynsrar pacyeta. MHorga aTo MOXeT 6bITh cenaHo Ha ypoBHe
COCTaBMUTENSI HOPM, VHOTA@ 3TO CTaHOBUTCS 3afadeil pacyeTumka (Hanpumep, Npy NpoBepke pasfYHLIX HarpyXeHwit).

TMpumep

Paccmompum anemeHmapHbitl ciydali ¢ 0OHUM napamempoMm poYyHocmu R u ¢ oOHUM napamempom Ha-
2py3Ku S, Kax0dbili U3 Komopbix pacrnpedesieH Mo HopMasibHOMY 3akoHy. [Ipednonoxum, Yymo yeneeoll uHAekc
HadexxHocmu B = 3,8. Toeda u3 ypaeHerus (E.12) cnedyem, ymo

Tenepw HyxHO npoeepums ycnoeue (E.10), komopoe e amom criydae ceodumcsi KRy > S

E.7 NpoBepka HageXXHOCTU B HOpMax

E.7.1 MeToa yacTHbIX KO3thPULIMEHTOB, OCHOBaHHbLIN Ha pacyeTHbIX 3HaYeHUAX

B HopMax NpoeKTMpoBaHUs pacyeTHbIe 3HaYeHNA X4 He BBOAAT npamMo. CryyaiiHble NepeMeHHbIe BHavare 3afaroT
nocpeacTBOM penpe3eHTaTUBHLIX 3Ha4YeHNiA X,. Kpome Toro, BBOAUT pAA YacTHbLIX KOSDGULNEHTOB HaAeXHOCTH 1 koad-
PULMEHTOB codeTaHunii Harpy3ok (cMm. pasgen 9). B 6onbluMHCTBE cryvaeB 0CHOBHoe TpeGoBaHWe MOXHO copMynupo-

BaTb criegytoLwum oGpasom:

9ixg) = Ry=S420, (E.16)

rae Sq=S(Ey 84 84--) (E17)

Ry=R(fy a4 84..). (E.18)
3aecb S — Harpy3ouHbli adpdekT, R — COOTBETCTBYIOLLEE CONPOTUBNEHNE.

Mpwu sTom:
Fg = Y¢Fi vinn Fy = yaugF, = pacdeTHoe 3HadYeHne napameTpa Harpysku;
fq = fillty, = PacHeTHOE 3HaYeHne cBONCTBa MaTepuana;
84 = 8pom t A@ = pacyeTHOe 3HaYeHne reoMeTPMYECcKoro napameTpa;

nom =
84— pacyeTHoe 3HaueHne MOfleNbHOro KoadduLmeHTa.
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MNHaeke k 06o3HayaeT HopMaTUBHOE (XapaKTepuCcTUYECKOe) 3HaYeHue.
PacueTHoe 3HaueHne 8 06bI4HO BBOAAT B ypaBHEHUS NOCPEACTBOM YaCTHbIX KOSPDULINEHTOB Yoy U Yoy ANA OOLLEN
Mofenu, Tak 4To:

Sa = YsaS(Fp ¥¥oFk @nom * Aa...), (E.19)
Ry :LR[fL,anomiAa...). (E.20)
YRd \Tm

YacTHble KO3 hULMEHTEl HAAEXKHOCT MOTyT BbITb MOYyYEeHbl NPY NEPBOM ONPEAEneHnn pacyeTHbIX 3Ha4eHWiA co-
rnacHo E.6.1 — E.6.3 u u3 ypaBHeHwuil:

Y = FdFio¥m = flfy (E21)

BhiLeonucaHHast mpolesypa ¢ NpakTUYeckoil TOYKW 3peHnst TpyAoeMka. [osToMy 4acTo BBOAATCS criegyrolime
YMNpOLeHUS:

no Harpyske: Sy= S(YeFy, @nom): (E.22)
. i
no npoydHocTU: Ry = R| —~,a,0m
Tm
unm
1
Ry = —R(fi,8nom)- (E.23)

TR

B aTOM criyqae Yg U vy (MNn Yg) cneayeT kanubpoBaTk Tak, YToObl OHU MPUBOAUIM K TEM e 3HAYEHUAM, YTO 1
nepBoHaYanbHble ypaBHeHUs.

E.7.2 YacTHble koadopULMEeHTbl, OCHOBaHHble Ha KanubpoBke

Kanu6poBska YacTHbIX KO3 PULNEHTOB ONNUCLIBAETCS B NUTEpaType B Heckomnbkux kHurax u cTatbax’). B metoguke,
N3NOXEHHOR B E.7.1, METOA YacTHbIX KO3DPULMEHTOB NpefCTaBneH Kak pasBuTUe METOAa pacyeTHbIX 3HadYeHui. Mpu
ansTepHaTUBHOM MeTofe BHayane AOMKHbl 3aaBaThbCsl HeKOTOpas NPOM3BONbHas CTPYKTYpa YacTHbIX Ko ULnMeHToB
1 TpeboBaHWs K BEIGOPY YaCTHBIX KOSMMULMEHTOB TakuM 06pa3oM, YToObI HajeXHOCTb KOHCTPYKLUIA B uTore Geina 6bl
BO3MOXHO 6rixe K HEKOTOpoMy M3bpaHHOMY LieneBoMy 3HadeHuto. CTpykTypa MeTofa YacTHbIX koadduuneHTos byaeT
BbIMSAAETE crneayowumM obpasom:

i ]
g (A,k—z,---'YﬂFk%7f2Fk2"') 20, (E24)
Tm Tm2

rae f; — HopMaTUBHas (XxapakTepucTuyeckas) NPOYHOCTL MaTepuana i;
Ymi — YaCTHBIA KO3 DULMEHT no MaTepuany j;
Fj— penpeseHTaTBHOE 3Ha4eHUe Harpy3ku j;
Yg— YacTHbIA KOIPPULMEHT NO Harpyske J.

Tenepb HeobxoaMMO onpeaenuTb penpe3eHTaTUBHLI Habop N TECTOBLIX ANEMEHTOB, KOTopble cneayeT BuibpaTb
Lns aaeksaTHOro oxsaTa 06nacTn NPUMEHEHUA HOPM € TOYKU 3PEHUS:

- TUNOB BO3AEWCTBUIA;

- TUNOPa3sMepOB KOHCTPYKLUMK,

- TUNOB MaTepUasnos;

- BUAOB NpefenbHbIX COCTOAHUNA.

Mpu 3agaHHOM Habope YacTHbIX KOIMUUMEHTOB (Yo, Ym2 »---» Yo» Yr2)» MOXET ObiThb 3anpoeKkTuposaH Habop pe-
Npe3eHTaTUBHLIX ANEeMEHTOB KOHCTPYKUMK. Kaxablil aneMeHT Byaet obnagatb ypoBHEM HaAEXHOCTU, KOTOpbLIN Gonee unu
MeHee ByaeT OTKNOHATLCA OT LieneBoro 3Ha4eHna. C UCNonNb3oBaHUEM UHAEKCA HaAeXHOCTHU B, AeBuaumua D reHepanbHoi
COBOKYMHOCTU MOXET ObITb BblpaXkeHa cnegytowmm obpasom:

D= é[BK(Ymi’Yﬁ)_Bt]z : (E.25)

B¢ — ueneoe sHaueHwe ;
By = B ANs anemeHTa K B pesyrisrare pacderta ¢ UCONb30BaHUeM (Y1, Yma Yr1 Yr)-
OueBMnAHO, YTO Habop YacTHbIX KOIPPULUEHTOB, KOTOPLIA MUHUMU3UPYET AeBUaumnio D reHepanbHOW COBOKYNHO-
CTW, MOXHO paccMaTpuUBaThb Kak HaunyyLwmini Habop koaddpuumeHToB. ECnn He BCe aneMeHTbl 04WHaKOBO BaXHbI, TO MOTYT
ObITb BBEAEHBI BECOBbLIE KOADPPULUEHTDI.
BMecTo B gonyckaeTcs MCMonb30BaTb HEMOCPEACTBEHHO BEPOSITHOCTL OTKa3a. MoXeT okasaTbes LenecoobpasHbim
B MeHblUEN cTeneHn oTOpaKkoBbIBaTh 3HAYEHNSA HUXE LieneBbiX, YeM 3HaYeHUs, npesbiwarone uenesble. MoxHoO Taikoke
nonbITaTbCA OMTUMU3UPOBATHL 3KOHOMUYECKUE KPUTEPUH, BbipaXeHHble B E.6, Ans wupokoro HaGopa penpeseHTaTUBHLIX
3NeMEHTOB KOHCTPYKLUW.

1 Cm., Hanpumep: TodT-KpucteHceH u Beiikep «CTpyKTypHasi Teopusi HAAEXKHOCTN W ee MPUNOXEHUs», 1982.
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MpunoxeHue F
(cnpaBouHoe)

CoyeTaHua BO3OeACTBUM U OLIEHKA 3HAYeHUI BO3AeACTBUM

F.1 BBegeHue

MpobnemMa oLeHKN 3Ha4eHNi BO3ZeACTBUIA, MCMOMNB3YEMBIX B COYETAHUSAX Pa3fMYHLIX TUMOB, OYeHb crioxHa. CBO-
CTBa pasnUYHbIX OTAENbHLIX BO3JEeACTBUN OOBIYHO CYLLECTBEHHO OTNMUYakOTCA ApYr OT Apyra Kak OCHOBHLIMU XapaKTepu-
CTUKaMW, TaK U B YacTHOCTAX. [103TOMY ecrnu AnS BKIHOYEHUS B OBLLYIO cuCTeMy MOAXOAST MHOMO BUAOB BO3AehCTBUIA
(kak, Hanpumep, B HAcToALLEM CTaHAapTe), TO OnMcaHue NapameTpPoB BO3AEHCTBIA U OLieHKa WX 3Ha4YEeHUI AOMKHbI BbITh
6o oveHb cxeMaTUYHBIMU, NGO 0YeHb CMOXHEIMU. B HacCTOALLUEM CTaHAapTe, U B YacTHOCTM, B HACTOSLLEM MNPUOXe-
HWK, BEIBpaHO JOCTAaTOMHO NPOCTOE U CXeMaTUYeckoe onucaHue.

MprMeHnTernbHO K MeToAY YacTHBIX KO3PMULMEHTOB U onpefeneHnaMm, gaHHsIM B 10.2, B HACTOSALLEM NPUIIOKEHUM
paccmaTpuBaroTCs criedytoLime Bonpockl;

- OLieHKa CTaTUCTUYECKUX CBONCTB U XapakTepUCTUYECKUX 3HaYEHUA BPEMEHHBIX BO34eiCTBMA;

- OLeHKa 3Ha4eHWi, UCMOoNb3yeMbIX B COYETaHWSX BO3AEWCTBUIA ANA NpefenbHbX COCTOSHWA NepBOW rpynmbl
(no HecyLwel cnocobHoCTH);

- OL|eHKa MOHWXEHHbIX N ASUTENbHLIX 3Ha4eHWiA, rmaBHeIM 06pa3oM, AnA coMeTaHWin BO3feNCTBUIA B NpefenbHbIX
COCTOSIHUAX IKCTITyaTaUMOHHON MPUroAHOCTM U B 0COBbIX COYETaHUAX.

MoHWXeHHbIe U ANUTENbHBIE 3HAYEHWA ONPedensoTCa TakuM crnocoboM, KOTOpbIA NO3BOSSET UCMOMb30BaThL WX B
KayecTBe BedYLUUX BO3AEACTBUIA BO MHOMMX COMETaHUAX NPU pacyeTax Mo npegenbHbIM COCTOAHMAM 3KCMyaTauMoHHOM
npurogHocTu. OpHako BO M3bexaHWe NosABNEHNS CNULWKOM BoMbLIOTO YMcna TUMOB 3Ha4YeHWiA BO3geicTBUIA, B APYriX CO-
YeTaHUAX UX MOXHO TakKe UCMoNb30BaTh B KAYECTBE He BEAYLLUX 3HaYeHWIA BO3JeNCTBNA. Tak, HanpyuMep, B NMPUNOXEHUN
G gnuTenbHble 3Ha4€HWSA UCTIONB3YIOTCA B Ka4eCTBE HE BEYLUMX B COMETAHUAX C MOHWXKEHHBIMW Harpy3kamu.

OBbIYHO 3HaYeHWS BO3AEUCTBUSA YMEHBLUAKTCS B TAKOW NOCMNEAoBaTeNbHOCTU: HOPMAaTUBHOE (XapaKTepucTude-
cKkoe) — KOMBUHaLMOHHOE — NOHMKEHHOE — ANUTENBHOE.

Mpwn paccMoTpeHUU KOMBMHaALMOHHBLIX 3Ha4eHWi B F.3.2 Takke onpesenstoT METOAMKA 3afaHns COMeTaHuii BO3gen-
CTBUWIA, KOTOPLIE MOTYT UCMOMb30BaTLCHA B CTPYKTYPE BEPOATHOCTHLIX METOL 0B pacyeTa.

B HacToAleM NpUNoXeHWn He npuBedeHsl JaHHble 0 duandeckux adpdekTax BaaumogeincTeusa (Hanpumep, 4ns
BETPa W CHera, 3eMNETPSACEHNA M Moxapa, BeTpa WU JOPOXKHOIO ABUXEHUA U T. 4.).

F.2 OueHKa cTaTUCTUYECKMX CBOMNCTB M HOPMaTUBHbIX (XapaKTepUcTU4YeCcKUX) 3HaYeHNMH BPEMEHHbIX
Bo3gencTBUM

F.2.1 O6wmne nonoxeHus

MeToa, onucaHHbIA HUXe, MOXET OblTb MCNOMb30BaH ANA OUEHKW HOPMATUBHLIX (XapaKTepUCTUYECKUX) 3HAYEHWUI
no AaHHbIM HabnogeHuit. B apyrnx cnydasix oLeHka 3Ha4eHWi omkHa GbiTb OCHOBaHa Ha CyOLEKTUBHOM YTBEPXASHUN.
MeTog WCnonb3yoT AN NPOCTOro crnyYas, Koraa Bo3geicTene (WNKU ABNeHWe, BLI3biBaloLlee Bo3aeicTBue), MOXeET ObiTh
OM1caHo 0g4HOMEPHbBIM 3ProAUYECKUM CTOXaCTUYECKUM NpoLeccoM. [na cToXxacTMYECKUX NPOoLeccoB, pasMepHOCTb KOTO-
pbix 6onblue, YacTo MOTyT ObITb MCMOMb30BaHbI TE e CaMble OCHOBHbLIE MPUHLMNI.

B cooTBeTCTBUU € 3.3.12 HOPMaTUBHOE (XapaKTEPUCTUHECKOE) 3HAaYEHWe BPEMEHHOTO BO3ieMCcTBUS BLIGUpaLoT Ta-
KMM 06pa3om, YTO6bl BEpOATHOCTL BbIXOAa 3a Npegentl HebnaronpuATHLIX 3Ha4eHUid B U3GpaHHbIA Nepnoa NOBTOPAEMO-
CTY ObiNia He Bhbllle YCTaHOBEHHOM.

Takum obpasoM, AnsA onpeaeneHUs HOPMATUBHOMO (XapaKTepucTUYECKoro) 3HaveHua HeobxoaguMmo BeibpaTb ABa
napameTpa:

- Nepuoj nosTopsieMocTu ¢, ,

- YCTAHOBMNEHHYIO BEPOATHOCTL (1 — p), TO €CTb p — BEPOATHOCTL HEMNPEBLILLEHUA.

MpuMeyaHune —Ipouecc ABNAETCA CTaLMOHaPHBIM BO BPEMEHU, €CNKU ANA BCEX 3HaYEHWIA t n ANs BeeX 3Ha-
YeHWUI T Y CTOXacTU4ecKoil nepemeHHoi X (t + T) pacnpefeneHne BEposaTHOCTU Takoe Xe, kak y X (f). Npeanonaraetcs,
41O t U (t + T) HAXOAATCA B Npedenax nepuoga nostopsieMocTu. MpoLecc ABNSeTCa 3PrognHeckum, ecnm ocpegHeHne no
nepeMeHHON X 3a yCTaHOBNEHHLIN CPOK U OCPeAHEeHUe 3a Bpems f AaloT OfUH U TOT Xe pesynsrar.

F.2.2 Metoauka

Mpeanonaraetcs, 4YTo HabnogeHUa 3a BO3AECTBUSIMU OXBaTLIBAIOT Becb Nepuof, HabnioaeHunid, KOTopbId MOXeT
6bITb pasfeneH Ha YACNO r paBHbLIX BPEMEHHLIX MHTEPBAIIOB T, Ha3blBaeMbIX EAUHUYHBIM NepuoioM HabnoaeHus. B Teve-
HUe KaXXAoro eANHNHHOro nepuoaa HabnaeHNa onpeensaoT MakcuManbHoe 3HaveHne Bo3aenctensa Q. CMm. pucyHok F.1.

U3 r Habntogeruit onpesensitoT hyHKUNIO pacnpeaeneHns BeposTHOCTH Fo(Q) (Hanpumep, UCnonb3ys NopsiakoBble
CTaTUCTUKK). IMetoTea u Apyrne MeTofbl (Hanpumep, onpegeneHne HENOCPEACTBEHHO HA OCHOBE CTOXacTUYeCKOoro npo-
Liecca), U B HEKOTOPLIX CNyYasix OHU sABNAKTCA 6ornee NpegnoHTUTENBHLIMM.
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PucyHok F.2 — ®yHKUMA NNOTHOCTM
BEPOSATHOCTYU

Bo MHorux cnyvasx nog Ha6nwogaemble 3HadeHus Fqg(Q) nonesHo npucnocobmutb HEKOTOPYH M3BECTHYIO aHa/IUTK-
Yeckylo OYHKUMIO pacnpeesieHns BeposaTHOCTU (CM. pucyHok F.2). B aTom cflyyae BaXHO MOHWMATb, UYTO 3Ta (OYHKUMSA
pacnpefeneHns ABNsAeTCA NPUBANXKEHMEM, KOTOpOe, CTPOro roBops, CrpaBef/MBO TOMbKO B npefenax Habnogaembix
3HaAYEHW.

HopmaTvBHOe (XapakTepucTnyeckoe) 3HadyeHne Qk onpefensoT us ypaBHeHUs

FQQK) = PxXtm (F.1)
F.2.3 MNMepnog noBTOPAEMOCTH
B HekoTOpbIX c/yyasx yaobHO xapakTepu3oBaTtb BenmymHy Qk nocpeAcTBOM repuoga NoBTOPAEMOCTU 7, onpeje-
NAAEMOro Kak cpefHsasi NPOAO/HKUTENbHOCTL MEeXAY nocnefoBaTesibHbIMU CyvyasMu NpeBbilleHns 3HaveHns QK. T MOXHO
BbIYMC/IUTb MO BbIPAXKEHWIO:
T x/fr

T=
1-Fa@Q/() 1

Ecnm Fq (QK) 6113K0 K euHILE, TO BbipaKeHue Ans T MouTy He 3aBUCUT OT T U MOXET 6bITb annpoKCUMUPOBAHO, Kak

. (F.2)

LR (F.3)

Bo MHOrmx cny4yasx nepuog, noBTOPSAEMOCTUN ABSAETCA Hanbonee WINICTPATUBHLIM NapameTpom A5 onpefeneHns
HOPMAaTVBHOIO (XapakTepucTu4ecKkoro) 3HaveHus. MNeprodbl NOBTOPSAEMOCTU anTenbHoCcTbio 50— 100 neT ABNSATCA noa-
XOAAWMMUN ANS1 XapaKTepUCTUYECKNX 3HAUYEeHU A BO3AENCTBUIA, UCNOMNb3yeMbIX B pacyeTe 06bIYHbIX KanuTasbHbIX 34aHNA.

F.2.4 HeonpegeneHHoCcTU

B 60/1bLUMHCTBE C/lyYaeB HOPMATUMBHOE (XapakTepucTMYeckoe) 3HaveHne BbIoNpatoT Takum 06pa3om, YTO CoBbITHS,
BO BpPeMs KOTOpbIX HabofaemMble 3HaYeHVs ero NpeBbIatoT, AOBObHO peaxn. [03ToMy cTaTucTuyeckme HeonpegeneH-
HOCTM NpY OLEHKE HOPMATUBHOIO (XapakTePUCTUYECKOr0) 3HAYEHNS MOTYT ObITb 3HAUYUTE/IbHBIMM.

Ecnv nepvof NOBTOPSIEMOCTU tr yBe/MUMBAETCHA, WU NpuemsieMast BEPOSAITHOCTb MPEBbILEHNA 3HaveHus 1 - p
YMeHbLUAeTCs, HeonpeaeneHHOCTb B XapaKTepUCTUUECKOM 3HAaYeHUW YBESIMYUTCS, ecnn Apyrue ycrnosus He ByayT u3-
MEHEHbI.

Ecnm tr n p 3agatoTca nytem onpefenieHnss HOPMaTUBHOIO (XapakTepUCTUYECKOro) 3Ha4YeHUs, TO OCHOBHOW cnocob
YMEHbLUNTb CTATUCTUYECKYI0 HEOMpPeAEeNeHHOCTb COCTOUT B yBE/IMYEHUN Yncna / HabnogeHnit. 3To MOXET 6biTb caenaHo
WN NyTeM YBENIMYEHUS CYMMapHOro BpeMeEHN HabaeHus, Win NyTemM YMeHbLUEHNS eQUHUYHOro nepuoga HabnaeHui
(cm. pucyHok E 1). OgHako BO MHOTMX C/yvasix NpuUXoauTbCS UCMONb30BaTh YXXe MelLWwmnecs JaHHble N HEBO3MOXHO YBe-
NNYNTb CyMMapHbI nepuog HabnwgeHns. EAMHWYHBIA nepuog HabnaeHUs T Takke Hefb3s yMeHbLUaTb NPOuU3BOJILHO.
OH fo/mkeH ObITb AOCTATOYHO NPOAO/MKATENBHBLIM, YTO6bI MakCUMasibHble 3HAYEHUA B ABYX COCEAHWUX eAuHuuax Habnto-
[EHNSA MOXHO 6bINI0 NPUBNN3UTENBHO paccMaTpuBaTb CTATUCTUYECKM HE3aBUCUMbIMW. B MPOTUBHOM crlydae BO3HWUKHYT
[OMNOJIHUTE bHbIE Heonpeae/eHHOCTH.

[N BO34eNCTBMIA NPMPOAHOro NPOUCXOXAEHNA (TaKMX Kak BeTep, CHer, TemnepaTypa 1 T.4.) 06wmii nepuog Habno-
[JeHnsa Ana ofHOro mecta HabnaeHnss 06bIYHO He npeBbliaeT npuénnsnTensHo 50 neT. Takum o6pasom, B Ciayyasx, Kor-
[a eMHUYHbI/ Nnepuog, HabnNoAeHNS BbIGNPAeTCA paBHbIM O4HOMY Fofy, YACNO MOJTyHYEHHbIX 3HAUYEeHWI OKa3biBaeTCs BECh-
Ma mano, 1 ~ 50. Ecim nepuog NoBTOPSEMOCTM BblbmpaeTcsi paBHbIM 50 neT uam 6onee, AOCTYNHbIE faHHbIE, BO3MOXHO,
He MNO3BOMAT cAenatb UYTO-TO GOfbluee, YeM OLeHKY CpeAHero 3HauveHusi oyHKuuyM pacnpefeneHus BeposATHOCTU AN
npegensHoro 3HavyeHus 3a 50 net Tun pacnpefeneHns u ctaHAapTHOEe OTK/IOHEeHWEe MPUXOAUTCA onpefensTb, UCMOoNb3ys
[ononHuTeNbHble cBeAeHns. 34ecb MOXeT 6biTb MCMO/b30BaHO CpaBHEHUE € NOA0OHbIMU HAGMOAEHUSAMU, CAeNaHHbIMU
B APYrnx mectax. KoHeuHo, ecnu BblbpaHHbIli Nepuos NOBTOPSIEMOCTU ByAEeT 3HAUMTE/IbHO KOpoye (Hanpumep, OAWH rog),
TO pesynbTaTtbl 06bIMHO ByAyT 60nee ToUHbIMU. OfHAKO, AN COOPYXEHUIA C paCHETHbIM CPOKOM CNYXObl NPUGAN3NTENBHO
50 neT, 370 He yBesiMyMBaeT TOYHOCTb NPOrHO30B.
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F3 OueHka 3Ha4YeHun, MCcNnonb3yemMblX B coHYeTaHUAX

F.3.1 O6wue nonoxeHns

OCHOBHOI NPUHLUMN 3afaHnA covyeTaHun BO34eNCcTBUiA, NnpuMeHsembix B 10.5, cocTOMT B TOM, 4TO:

- nepBoe BO3AelicTBME BblGMpaeTCs B kauyecTBe BeAyllero Bo3AelicTBUSA M BBOAUTCHA C €r0 HOPMAaTMBHbLIM (XapakTe-
puctuyecknm) sHaveHnem QIk;

-BTOpOE BO3A4ENCTBME BBOAUTCHA C MOHMKEHHBIM KOMOWHALMOHHbLIM 3HayeHMeM Yo2®2/<' "02 ~ ~ KoadhduumneHt
coyeTaHwuii \[/02 3aBMCUT OT XapaKkTepuCcTUK Kak BedyLLiero, Tak 1 HeBefyLlero Bo3AeicTBus;

-TpeTbe BO3AelicTBME BBOAWUTCA C elle 60nee MOHMWKEHHbIM KOMOMHALMOHHbLIM 3HavyeHnem y 03 A 02. 3HaueHne
\|/03 3aBMCUT OT XxapakTepUCTUK BCEX Tpex BO3AelcTBMiA. [pn He06X04MMOCTM 3TOT NPOLEeCcC NOBTOPSIOT.

Taknum o6pa3om, BBOAUTCA NOCMeA0BaTEIbHOCTb 3HAYEHNI \I.

¥0i = l«¥01 - ~02 - Po3 -

OaHHbIA NPUHUMN MOXET OblTb ONpaBAaH C TEOPEeTUYECKON TOUKM 3peHUs, HO OH AenaeT couyeTaHue BO3AelCTBUNA
06BbEKTUBHO C/IOXHbIM. OH MOXET NPUBECTU K HECKO/NIbKMM PasfINyHbIM 3HAYEHUAM, WUCMONb3yeMblM B COYETaHUAX A4
O[HOTO W TOrO Xe BO34eicTBusA. Kpome TOro, 4Mcno BO3MOXHbIX COYETaHU ovyeHb GbICTPO BO3pacTaeT BMECTE C YMC/IOM
Pa3IMyHbIX 3HAYEHWNIN BO3LENCTBUIA.

Mpn 3agaHun couyeTaHuii cornacHo 10.5 ¢ penpe3eHTaTUBHbIMWU 3HAYEHUSAMU BO3AEWCTBUIA, NPUHMMAEMbIMU CO-
rnacHo 10.2, nogpasymeBaeTcsl, 4YTO A1 KaXAOro BO34ENCTBMS €CTb TOJIbKO O4HO KOMOWHauMOoHHOe 3HauveHue \j/0Qk,
KOTOpOEe MCMO/Mb3yT BO BCEX Cy4yasx, Korga BO3felicTBUE He ABNSeTCA BefyLuunM.

OTO efMHCTBEHHOE KOMOMHaLMOHHOE 3HadyeHne y 0Qk cnepyet BbibMpaTtbCcs Tak, YToObl pe3ynbTar 6bl1 KOHCepBa-
TUBHbIM.

F.3.2 CoueTaHus Bo3pgeiicTBuii cornacHo mogenn bopxeca—KacTtaHbeTbl

F.3.2.1 O6wwme nonoxeHus

PaccmoTpum cny4aii coyeTaHusi aByx Bo3gelictBuii Q1 n Q2. Mpeanonoxum, 4To 3T BO3AENCTBUS MOTYT GbiTb
onucaHbl NPAMOYro/ibHbIMW BOJTHOBbLIMU MpoLeccamu, Kak nokasaHo Ha pucyHke F.3. [lna 3Tux npoueccos genawTcs crne-
aylowue npeanonoxeHus:

- Q1(t) n Q2 (f) aBnaTCA CTaUMOHAPHLIMU IProgMYECKUMU MpoLeccamu;

- BCe UHTepBasibl T1 0ANHaKOBbI;

- BCe WHTepBasibl T2 0ANHAKOBbI;

-T1>712;

-1, n/lyh| — uenbie uucna, rger, = frix1l nr2 = fr/xz,

- Q1lun Q2 nocrtosnue B Npefenax Kaxaoro uHTepsana Tl u 172 COOTBETCTBEHHO;

- 3HadeHnsa QLlpana pasnnyHbIX NHTEPBA/IOB B3aMMHO He3aBUCUMbI; TO Xe camoe cnpaseanuso ana Q2;

- Q1un Q2 He3aBUCUMBI.

[nAa kaxaoro Bo3felicTBus onpefenstoTcs TpyU BMAa NepeMeHHbIX.

1) MepemeHHas B NPOMU3BOJIbHbLIA MOMEHT BpeMeHn Q* ¢ yHkuueli pacnpegenerHnsa BeposaTHoCcTM Fg*(Q).

2) MakcumanbHoe 3HayeHne Qmax B TeyeHne nepuoga NoBTOPSAEMOCTU € PYHKLUENR pacnpefeneHns BepOsSTHOCTU

FQUQ) = [FQ4Q)Y (F.4)
. | k
- M1
— "y -
_b _ J T
! T2 N Bpems
tr i1

PucyHok F.3 — MpsamMoyronsHble BofHOBbIe npouecchl a4nsa Q-j(f) n Q2(t)
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3) MakcumanbHoe 3HadeHne Qc (MHOEKC «C» yKasblBaeT Ha COYeTaHue) 3a MHTepBas Onsa Q2 3HaveHne Q2c

paBHO MaKCMMasibHOMY 3HAYEHWI0 3a MHTepBas T1c yHKuMeli pacnpeaeneHnst BeposiTHOCTM

fQRAQ) = [Fq4 Q Ne - (F.5)

Ona Q1 KOM6VIHaLWIOHHO€ 3Ha4YeHne paBHO 3HAYEHUIO B HeKOTOprVI MOMEHT BPEMEHU, TO €CTb

Qic = QV (R6)
MpumeuvyaHne — Ecim Fq.(Q) v Fq (Q) oueHnBaloTCS HENOCPeACTBEHHO, TO I CredyeT BbionpaTh Tak, YToObI
nNpubnM3NTeIbHO YAO0BNETBOPATL YpaBHeHNO F.4.

Tpn pasnuuHble PyHKUMM pacnpeseneHns BeposiTHOCTU A8 Q2 nokasaHbl Ha pucyHke F.4.

PucyHok F.4 — ®yHKUnM pacnpegeneHns BepoAaTHocTn ansa Q2
MpeAnonoXnM NMHERHYI0 3aBUCMMOCTb Mexay addchekTom Bo3geicTena S n BosgelictBusmMn Q1 n Q2
S —alQ1l+ a2Q2- (F.7)

MakcmManbHbIn achbhekT Bo3aencTena Smex oT Qlu Q2 3a Bpems tr B TeyeHue nepuoga NoBTOPSEMOCTU MOXET
ObITb 3anucaH crefyrLwmMm 06pasom:

Smax = maxS{Q1lc.Q2G (R8)

MakcMym fo/mkKeH 6biTb B3AT MO BCEM MHTepBasiam T1B npegenax nepuoga noBTOPSEMOCTU.

Kak npnénmkeHue, pesynbTupylowme apgekTbl BO3AENCTBUIA, MOTYT ObiTb BbIYMC/IEHbI KaK MakCUMyM K3 criefyto-
LMX ABYX coyeTaHuii (MpaBuio TYpKCTPbI):

S{Qimax,Q2G — ecnn Qi paccmaTpuBaeTCsa Kak Beayllee BO34eNCTBuE;

S{Q2max’'Qic} — ecnu paccmaTtpuBaeTca Kak Begyllee BO3felicTBue.

3anviwem chopmyny:

Smex = {S(Q1max,Q2c); S (Q 2max,Q1c)}, (F9)

Mpn pacueTe COOPYXEHUSI BEPOSTHOCTHLIM METOZOM 3HAUeHUst BO3AeiicTBuii B ypaBHeHun (F8) wim (F9) cnepyeT
NPUHUMATbL Kak cnyvaliHble NepemMeHHble ¢ PYHKLMUSMU pacnpefeneHnsi BeposTHOCTEN, Kak NoKasaHo Ha pucyHke F4.

Mpu pacyeTe COOPYXEHUS METOLOM YaCTHbIX KO3(MULMEHTOB, OBLLMIA MeTof ANs onpefeneHns pacyeTHoro 3Ha-
UeHUs1 Sax MOXET ObITb 3anncaH cieaytolwymM o6pasom:

8maxd - {"'(Q'lmax d'®2cd)' ~(*"2Tax d'*lcd)}’ (R10)

rfle 4naxd = TQIQ i*
Qlcd~ YqiVoiQu
1 aHanornyHo gna Q2.
KombuHaumoHHble 3HadeHuns \|[/01Q L MoryT 6bITb NOYYEHbI pa3MyHbIMU criocobamu, Kak byaeTt 06bACHEHO fanee.
F3.2.2 KombrHaumoHHble 3Ha4veHus cornacHo Mpasuny TypKCTpbl
Knaccuueckuii nogxog Anst BbiBoga koadpcpuumeHToB coyetaHuii \yO B MeTofe YacTHbIX k03((IUNLMEHTOB OCHOBaH
Ha npasune TypkcTpbl [ypaBHeHue (F.9)]. 3To o3HavaeT, 4Tto Qcd (MHAEeKe 1 wm 2 onyckaeTcs Ans yaobceTea) BbibMpaeTcs
Kak kBaHTW/b pacnpegeneHns Qc (cm. pucyHok F4). B oTHoweHun E.6.3 kBaHTWMb BbibupatoT kak ¢ (-0,4a5[3):

FpS~cd) = (-°,4«5P), (F.11)

roe as =-0,7 — ko3athpuLMeHT YyBCTBUTENLHOCTY A/15 BO34encTeus Q.
3T0 NpuBOAUT K cneayowemy opmanbHOMY BbipaxeHuto gns \|/o:
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Qy  Fa[0(0.4-07P)] Fap, [@(0,4.0,7B)f]

Vo = = = - (F.12)
0" Quaxa Far:axx [@(0,78)] Rl [®(0.78)]
Ons pacnpepeneHns Nym6ens aTo ypaBHeHWe npuobpeTaeT BUE!
1-0,78V {0,577 +In| =In{®(-0,4cgB)) [+Inr

1—0,78v{o, 577 +In[~In(® (—asB))]}

rae V — koadhuLneHT Bapuaummn ans pyHKUMN pacnpefeneHuns BeposiTHOCTH FQmax(Q)'
MpuMeyaHUe— YucreHHslit npumep npuBegeH nocne F.3.2.4.

F.3.2.3 KoMGUHALMOHHbIE 3Ha4YEHWS COrNMacHo MeTogy pacHeTHbIX 3Ha4YeHui
CornacHo MeTofly pacqeTHbIX 3HaueHWid (CM. npunoxeHne E) pacyeTHbIA Harpy3ouHbl appekT Sy, 4 OOMKeH
UMETb BEPOATHOCTb NMPEBBILLIEHNA NPEAENbHOMO 3Ha4eHNs AN NepuoAa NOBTOPAEMOCTH {,, paBHYO

P{Smax > Smax d} = d)(aSB), (F14)

rme og =-0,7.
AnA 3agaHHbIX XapakTepucTUK Harpysok Qq n Q, MOXHO notpeboBaTb, 4TOOLI BEPOATHOCTL NPEBLILEHUSA pacyeT-
HBIM Harpy3ouHbIM 3 eKTOM NpeAenbHOro 3HaUeHUs 3a MHTEpBarnbHbIA Nnepnoa T, Gbina pasHa

P{S, > Scgt = DlaB)ry. (F.15)
CoOOTBETCTBYIOLMIA «MHAEKC HAAEXHOCTU» paBeH
B = @~ {d(a B)/rq}- (F.16)

B npegenax Kaxgoro HTepsana Harpysku NocTOsIHHbI, U OMNYCKaeTCcs NPUMEHUTL pe3ynbTarhl U3 npunoxeHus E .
370 03HaYaET, YTO pacyeTHble 3HaYeHUA Q.. g = YToQk N Qug = TQWoQk MOTYT BbiTb MOMyYeHsbl MO crieayoLmM
dopmynam:

FQC 1eQu = D(B,), (F17)
FQC {YQ‘VOQ/(} = ®(0,4p,). (F.18)
Takum o6pasoM, g OMpeaenstoT U3 CrefyHoLero COOTHOLEHUS!:
Fo, {(0.4Bc )}
Vo= (F.19)
Fa, {@(Bc)}
Taloke MOXHO BbIPa3nThb Yy UCXOAs U3 hyHKLMM pacnpeaeneHins Q..
Fane. {(D(O’Arﬁc)r} 20
Vo=——F—7 7 - .
Fal, (o (B.) |

B HeKOTOPbIX NMPUMNOXEHUSIX I MOXET CUIIBHO U3MEHATLCS. B cBA3M ¢ aTuM, nonesHo gopabortaTk ypaBHeHue (F.20)
creayrowmm obpasom:

B Fal {exp [-ro (—0,4[36)]}
YT e07R)]

, (F.21)

roe B, sapaetca ypaBHeHuem (F.16).

F.3.2.4 KoMBUHaLUMOHHEIE 3HAYeHMA ANA NPEPLIBUCTLIX Harpy3ok

Harpyska HeoBsi3aTenbHO JomkHa BbiTs HeHyNeBol B Te4eHKe obLuero nepnoga nosTopsiemocTu. Mogenu, onucax-
Hble B F.3.2.2 1 F.3.2.3, MOryT yuuThIBaTb Harpy3aku, y KOTOpbIX UMEETC KoHeYHasd BEPOATHOCTL ObiTh HyNeM 3a UHTepBan
T (NpepbIBUCTLIE Harpysku). B aTom criyyae, ofHaKo, BEpOSITHOCTb Hanu4us HyreBON Harpysku fommkHa ObiTb BKIOYEHa B
yHKUuMIo pacnpegeneHus. CrniefyeT cobniogars OCTOPOXHOCTb U HE MPUHUMATL YCNOBHYHO hyHKLMIO pacnpefeneHus Ans
3afJaHHON Harpyaku, KoTopas ABNAETCA HEHYNEBOW.

Mpumep — PaccmMompum cnyyaii, ko20a f = 3,8, a.g = 0,7 u V = 0,20. [ins pacnpedeneHus 'ym6ens sHavyeHus
¥y 3adaromes no mabnuue F.1.
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Ta6nuya F1

i MeTof pacyeTHbIX 3Ha4YeHuii, ypaBHeHue (F.20) MpaBuno TypkcTpsl, ypaBHeHune (F.12) nnaun (F.13)
1 \|/0 = 0,66 \|/0 = 0,66

10 \|/0 = 0,50 \|/0 = 0,45

100 \|/0 = 0,34 ¥o = 0>24

Kak BMAHO U3 HaCTOALEro npumMepa, npasuio TYPKCTPbl MEHee KOHCEPBATWBHO MO CPaBHEHWIO C METOAOM pac-
YeTHbIX 3HAYEHUIA.
F.4 OueHKa MOHUXEHHbIX 3HAYEHUN

F.4.1 Mpofo/MKNTEeNbHOCTb BPEMEHMN NpPEBbIWEHNS 3HAYEHUI Harpy3ok

MepBoe onpefeneHne MOHMXEHHbIX 3HAYEHWI, 3aAaHHbIX B 10.2, CBSA3aHO C yC/IOBMEM OTKas3a, onpefeneHHbIM Co-
rnacHo nepeuncnexunio b) 6.1.3. B Hem ykasbiBaeTCs, YTO MOHMKEHHOE 3HAYEeHWEe MOXHO OLEHWUTb CleaytoLmm o6pasom.
3HauyeHus1 BO3AENCTBUI B NPOU3BO/IbHBI MOMEHT BPEMEHU OMUCLIBAIOTCS NPOLLECCOM, 3afjaHHbIM Kak (OYHKLMSA BpeMEHN
(Hanpumep, cornacHo pucyHky F.5a). [laHHbI ypoBeHb 3HaueHuli Bo3gelicTBus QL npeBbillaeTcs B TEYUEHME OMNpeseseH-

HOTO YKC/a NPOMEXYTKOB BPeMeHu A/IMHOM tv t2, f3..., TO ecTb B TeueHve o6LLEero NpomexyTka BpemeHu 3a n3bpaH-

HbI Nepuog, NOBTOPSIEMOCTM tr MOHMXeHHoe 3HaveHne Q1= npeBbIlaeTCs, TakuM 06pa3oMm, B TeUeHue yKkasaHHO
OTHOCUTE/IbHOW NPOAO/IHKUTENILHOCTY:

n= (F.22)

PucyHok F.5 — lNpeBbilleHne NOHMXEHHOro 3HavyeHus Q1

dyHKUMA pacnpegeneHuns BeposiTHocTel Fq*(Q) 3HaveHuii Bo3geincTBust Q* B NpON3BOJIbHbLIA MOMEHT BPEMEHU, OT-
HOCAILLMIACA K TEM mepuodam, B KOTOpble Q He paBHO Hy/0, MokasaHa Ha pucyHke F.5b). BepoATHOCTb, p* npeBbllleHns
3HauyeHns Bo3geincTeusa Q1 pasHa:

p*="\-FQ"). (F.23)

[N aprognueckoro npolecca 3HadeHne g MOXeT 6bITb MOMYYEHO CELyoWwnM 06pasoMm:

n= p ql (F.24)

rae q — BeposiTHOCTb HEHYNIeBOro 3HaueHus Q.
Takum 06pa3oM, ecim 3HaueHue g onpeseneHo, To NOHWXEHHOe 3HaveHne Bo3aelicTBus Q1 MOXET 6biTb NOMyYEHO
cnefytowym o6pasom:

(F.25)

N MOHMKAOLLMNIA KOIMLNEHT ANA 3TOr0 BO3AENCTBUS paBEH:

or
¥1: (F.26)

rae HopMaTvBHOE (XapakTepucTMyeckoe) 3HaueHne Bo3aeiicTeua Qk onpeaensioT cornacHo F.2.
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Ecnn pesynbTatbl U3MepeHuii JOCTYMHbI, TO BbILEONNCaHHbIA METOA MOXEeT 6biTb UCNO/b30BaH A1 OLEHKU 3Ha-
YeHU BO3AeNCTBMI HENOCPEACTBEHHO. B apyrmux cnyyasx OLeHKY 3HaYeHWA NpUXoauTCs BbINOMHATbL Ha OCHOBE CybObek-
TUBHOTO CYXAEHMS.

Ecnm coyetaHue ABYX WKW HECKO/IbKUX BO3AENCTBMIA BHOCUT BKNaf B Harpy3ouHblil adhdoekT S* To 3HayeHue p*
B ypaBHeHun (F.24), B npuHuune, cnepyeT onpefensaTb ucxogs u3 yHKUMM pacnpefeneHvws BeposATHOCTU, Fs,(S) ona
3Ha4YeHUn COBMECTHOIO Harpy3o4yHoro adppekta B NPOM3BOJIbHbI MOMEHT BpeMeHn. OfHaKO Ha NpakTuke B coveTaHuu
NMOHMXEHHbIX Harpy3okK, Kak npasuio, MMeeTCsl TOIbKO OAHO BO3AeWCTBME C MOHWKEHHbIM 3HavyeHueMm. [N ocTasibHbIX
BO3JENCTBUI NPUMEHAIT ANMTENbHbIE 3HAYeHUs. ITO NOMOXEHME paccMaTpuBasioChb Kak pasyMHbI KOMNpoOMUCC ANS
yyeTa ahgrekTa OT HECKO/IbKNX BPEMEHHbIX BO3AENCTBUIA.

YKa3aHHble 3HaYeHns 4 06bIYHO Masibl, Yalle Bcero mexee 0,1.

F.4.2 YacToTa npeBbilWEeHNs 3Ha4YeHns BO3[encTBus

Ecnn ucnonb3yetcs BTOpoe onpefeneHne NOHMKEHHOro 3HavyeHus, npusegeHHoe B 10.2, TO 3TO 3HaYeHue cnegyet
onpefensatb Tak, 4Tobbl YMCNO nepeceyeHnin (CM. pucyHok F.6) B eaMHULY BpeMeHU, TO eCTb YyacToTa nepecevyeHuii, He
npeBbILlano yCTaHOB/IEHHOTO 3HAaYEHNA a5 .

YacToTbl nepeceyeHnii MOryT 6bITb onpeAenieHbl U3 HENOCPeACTBEHHbIX HAOMAEHUA NN C UCNONb30BaHMEM ApY-
rMx CBOWCTB mpouecca (Hanpumep, (OYHKLMW CNeKTpasibHOW NA0THOCTK).

PucyHok F.6 — lNepeceyeHnss NOHUXEHHOro 3HayeHua QL u cpefHero 3HayeHua uQ

Ec/nn yacToTa nepeceyeHnii wr, cpefHero sHayeHnss uQ B NPOM3BOSbHbIA MOMEHT BpeMeHU (CM. PUCYHOK F.6) u3-
BECTHA, U ec/in NpoLEecc BO3AeNCTBUS ABNsSeTCs [aycCOBCKAM CTalMOHAPHBLIM U 3proAnyecknm, TO NOHUXKEHHOE 3HauYeHne
Bo3aeiicTBua QIf cooTBETCTBYIOLLEE YCTAHOB/IEHHON MHTEHCUBHOCTY tOS, MOXET 6biTb NMOSTYUYEHO Kak

Q =V +oQ@In(com/cos)2, (F.27)

roe 0Q — craHAapTHOE OTK/IOHEHME ANst 3HadYeHuli Q* B NPOU3BOJIbHbIE MOMEHT BPEMEHMU.
TakuM 06pa3om, NOHWKAKLWNA KO3 UUNEHT ANa BO3LENCTBUS

Qi (F.28)

rae HopMaTVBHOE (XapakTepucTuyeckoe) 3HayeHue Bo3feincTBus Qk MOXeT 6biTb onpeaeneHo coriacHo F.2.
Ecnun gBa nnmn 6onee Bo3sgelicteus QK, Kaxgoe v3 KOTOPbIX BbI3blBAET HArpy304HbIn adhdekT Sh BHOCAT onpegeneH-

HbI BKMag, B 06WMiA adodoekT S*, Takuto S =S f, TOo yactoTa NepeceyeHuss ar YpoBHA CpefHEero 3Ha4YeHus us* MoXeT
6bITb NOJlyYeHa cregylowum o6pas3om:

@ (F.29)
K

rfe @ — JactoTa nepeceyeHuli cpefHero 3HayeHus us?,
CS* — cTaHfapTHOe OTK/IOHeHWe anga S*

Tak xe, kak B npegplayuiemM cnydae, onpefeneHve NOHMWKEHHOro 3HauYeHUs CBA3aHO C YC/I0BMEM OTkasa, onpepge-
NIeHHbIM nepeuuncnexHnem c) 6.1.3.
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F.5 OueHKka AnuTenbHbIX 3HaYEHU N

MpoLeaypa onpeaeneHns AnuTenbHbIX 3HadeHuin (cM. 10.2) NoYTK NMOMHOCTLIO COBNagaeT ¢ npoLlenypoi onpeae-
NeHNs MOHWXEHHbIX 3Ha4eHWii 4na cnyyasn, paccmoTpeHHoro B F.4.1 (To eCTb OTHOCUTESNBHO NMPOAOIMKUTENBHOCTY NPEBbI-
LUEHMS MOHMKEHHOTO 3Ha4YeHNs). EAMHCTBEHHOE pasninyne 3akrovaeTcs B YNCIEHHbIX 3HaYEHUAX. YUCneHHbIE 3HaYeHNs
N 4N NOHWXEHHbIX 3Ha4YeHnit Bo3feicTBIA HaxoauTtea B nHTepsane ot 0 4o 0,1, B To Bpema Kak AN ANUTENbHOro 3Have-

HUA Bo3aencTBNA oHo pasHo 0,5. Takum obpasom, npouenypa, onucanHas B F.4.1 n ypasHeHusamun (F.22—(F.24), moxeT
6bITb MPUMEHEHa U AN OLEHKN ANUTENbHBIX 3HAYEHMA.
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MpunoxeHue G
(cnpaBouHoE)

Mpumep MeToaa coueTaHUA BO3OAENCTBUNA

G.1 O6wme nonoxeHusa

B HacToALLeM NPUMOXEHNN COAEPXUTCA NpUMep MeToaa (Cpefn MHOTUX LpYrux BO3MOXHOCTEMN) COMETAHMIA BO3-
JeicTBMIA, OCHOBaHHLIX Ha NpUHLUMNax, NpUBEAEHHbIX B 9.5.

OCHOBHbIe NPUHLMMEI MeTOf@ — Creayiolwue:

- OfLHO BO3AEWCTBNE paccMaTpUBaETCA KaK Begyllee, U BBOAWUTCS B coudeTaHUe ¢ NpefenbHbIM pacHeTHBIM 3Have-
HUeM;

- BCe Apyrue Bo3feicTBUsI BBOAATCS C 6oriee BEPOATHLIMU 3HAYEHMAMM.
BeposATHble 3HauYeHUA MOCTOSAHHLIX BO3AeACTBUIA NOMyYatoT yMHOMKEHUEM YACTHBIX KOAPULIMEHTOB Ha KO3 pULU-
eHT . 3HaveHue & oTnmdaeTcs Ans HeBnaronpuATHLIX U BnaronpUsaTHLIX NOCTOSHHBIX BO3AEHCTBUIA.

BeposiTHble 3Ha4eHWA BpeMeHHbIX BO3eACTBUIA NonyyaroT YMHOXXEHMEM HOPMaTUBHbLIX (XapakTepucTUYECKUX) 3Ha-
YeHU Ha KOaPPULMEHT .

BeposiTHele 3HaueHUs ocobbix BO3JEACTBUIN paBHbI HySHO.

YacTo He yka3blBaeTCs anpuoOpHO, KaKkoe W3 BO3AeACTBUIA CrieAyeT cuuTaTbh BEAYLUMM ANs rnonyyeHusi Hambonee
HeBnaronpusiTHoro cnyyas. Ans o6ocHoBaHHOro BIGopa HeoBX0AUMO U3YUUTh HECKOMBKO CryYaes.

G.2 NpunoxeHusn

B Tabnuue G.1 npuBefeHbl pacHeTHbIE 3HaYeHUSA 1A NPeAerbHEIX COCTOSIHUIA Mo HecyLLeil cnocoGHOCTH, ANS Tpex

TUMNOB COMETAHUIA C BeAYLWNMW NOCTOAHHBIM, BpE€MEHHBIM U 0cobbIM Bo3eACTBUEM COOTBETCTBEHHO. CoveTaHua cnegyet
YUTaTb rOPU3oHTaNkBHO.

TabnunuyaG1— PacyeTHble 3Ha4eHWUA AN COMETaHU Harpy3ok — npefesibHble COCTOSHUS NEPBO rpynnbl (MO He-
cyLlel cnocobHOCTK)

PacuyeTHble 3Ha4YeHUA
PacyeTHble . o
cuTyaLmn [MocToAHHbIE BO34enCTBUA BpeMeHHbIe BO34encTenA Ocobble Bo3-
BeayLume | He Beaylume BedyLuve He Beaywyme Aevcrena
MocTosHHas Y Y6Cx Yo¥oRu
nepexogHas
P SYsCxk oW Te¥oQ%
ABapuiiHas EvaGy Yo¥1 Q% Ay
Yg — YacTHblii KOSPPULMEHT ANA NOCTOSAHHBIX BO3AEACTBUNA.
Y — 4aCTHbIA KOIPPULNEHT A1 BpEMEHHbIX BO3EACTBUI.

B Ttabnuue G.2 npuBefeHbl pacHeTHble 3Ha4YEHUA ANA NPeAenbHbIX COCTOAHWIA SKCnyaTaluoHHOW NPUrogHOCTM
ANl TPEX TUMOB COYETaHWA: HOPMATUBHOIO (XapaKTepUCTUYECKOrO), MOHMKEHHOrO U ANUTENBHOrO.

TabnuyaG.2 — PacyeTHble 3HaYEHNUA JNA COMETaHUIA Harpy3oK — NpefenbHble COCTOSHUS SKCMNyaTaLUuoHHO| Npu-

rogHOCTH
PacyeTHble 3HaveHUA
Tun coveTaHns BpemeHHble
[MoCcToAHHbIE
Beayuiee He Beaywue

HopMaTunsHOE G« yQQk

MoHwmxeHHoe Y6Cx Y1 YoQk WoYoQk
AdnutenbHoe Gk ‘VzYQQk

HopMaTuBHbIe codeTaHUs UCMOSb3yHoT, MaBHLIM 06pasoM, B criyvae, Korga npebilieHne npeaernsHoro CocTOsHUA
Bbl3bIBAET CepbesHblil MOCTOAHHLIN yiep6.
MoHWKeHHble COYeTaHNs UCMONb3YHOT, rMaBHbBIM 06pasoM, B TeX criydasx, Korfa npesbillieHne NpefensHOro cocTos-
HUS HAHOCMUT NoKarbHbIA yiwep6, BbiabiBaeT Gonblune AedopMauun unu konebaHus, SBMNSOLLUEC BPEMEHHBLIMU.
OnuTenbHble COYETaHNS UCMONb3YHOTCA B TeX CIydasX, Korga ANUTENbHble pesynsTaThl SBRSTCS ONpegensiowm-
MU. B YacTHBIX criyydasx MoryT 6biTb ONpefeneHsl 4pyrue codeTaHns.
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MpunoxeHue H
(cnpaBouHoe )

Ykasatenb onpeaeneHun

A
AsapuitHasa cutyauma (Accidental situation) 3.2.4

B
BasoBas nepemeHHas (Basic variable) 3.2.18
Basoseblil nepuog (Reference period) 3.2.8

B

Begyuwas 6asoBas nepemeHHas (Primary basic variable)
3.2.19
Bosgeiicteue
influence) 3.3.20
Bosgeiicteue (Action) 3.3.1

BpemeHHoe Bosgeicteue (Variable action) 3.3

3
3Ha4eHue, ncnonbsyemoe B codetaHum (Combnation ralie)
3.3.13

a
OuHamudeckoe Bosgelictame (Dynamic action) 3.3.8
AnutenbHoe 3HaveHue (Quasi-permanent value) 3.3.15

7
MHpekc HagexHocTu B (Reliability index, B) 3.2.21

K

Knacc HafexXHOCTU COOpYXEHUIA
structures) 3.2.17

KoHcTpykTuBHasA cuctema (Structural system) 3.1.3
KOHCTpyKTVBHaAs LENOCTHOCTb (KMBYYECTb) COOPYXKEHUS
(Structural obustuess) 3.2.14

KoacbdmumneHT HagexHocTh (Reliability) 3.2.23
KoacbdumuueHT npeobpasosanua (Conversion factor) 3.4.5

M

MeTton 4acTHeix koadpdpuumenToB (Partial factors format)
3222

Mogenb (Model) 3.2.26

H

HarpyxeHue (Load case) 3.3.18

HagexHocTb cucteMbl (System reliability) 3.2.25
HagexHocTb anemenTa (Element reliability) 3.2.24
Heobpatumoe npegenbHoe coctosHue (Irreversible limit
state) 3.2.12

HeorpaHuyeHHoe Bo3geiictBre (Unbounded action) 3.3.10
HeonpeaeneHHocTe Mmogenu (Model uncertainty) 3.2.27
HopMaTuBHoe (xapaKTepuUcTUHecKoe) 3HayeHue BO3Aei-
ctBuA (Characteristic value of an action) 3.3.12
HopmMaTuBHOe (xapakTepucTuyeckoe) 3Ha4yeHne reomeTpu-
Yeckux napameTpoB (Characteristic value of geometrical
quantity) 3.4.2

HopmaTuBHoe (xapaKTepucTudeckoe) 3HadeHue CBOWNCTB
maTtepuanos (Characteristic value of a material property)
3.4.1

okpyxatolleid  cpeabl  (Environmental

(Reliability class of

60

o

Ob6paTtumoe npefenbHoe CcocTosHUE
state) 3.2.13

OrpaHuyeHHoe Bo3geicTaune (Bounded action) 3.3.9
Ocoboe Bo3geitcteue (Accidental action) 3.3.4
Ortkas (Failure) 3.2.6

OueHka (Assessment) 3.2.29

n

MpepenbHoe cocTonHue (Limit state) 3.2.9

MpeaenbHoe cocTosiHWe BTOPOIA rPynnbl SKChyaTaLMoH-
Hol npurogHoctn (Serviceability limit state) 3.2.11
MpenensHoe cocTosAHWE NEPBOI rPpynNbl MO Hecylleit crno-
cobHocTu (Ultimate limit state) 3.2.10

MepexoaHas cutyayusa (Transient situation) 3.2.3
lMoHwxeHHoe 3Ha4veHune (Frequent value) 3.3.14
MocTosiHHOe Bo3AaelicTBUe (Permanent action) 3.3.2
Mpunoxexune Harpysku (Load arrangement) 3.3.17

P

PacuetHas cutyauyus (Design situation) 3.2.1

PacyeTHoe 3HauyeHue BosgeiictBuA (Design value of an
action, Fy) 3.3.16

PacyetHoe  3Ha4YeHMe reoMeTpU4ECKUX
(Design value of a geometrical quantity) 3.4.4
PacueTHoe 3HaueHune cBoiicTB MaTepuana (Design value of
a material property) 3.4.3

PacueTHbIn cpok cnyx6bl (Design working life) 3.2.15
PenpeseHTaTuBHOE 3Ha4YeHUe BosfeincTBuA (Representative
value of an action) 3.3.11

C

Csob6oaHoe Bosgeictaue (Free action) 3.3.6
CoopyxeHue (Structure) 3.1.1

CooTeetcTBUe (Compliance) 3.1.4

CouetaHune Harpy3ok (Load combination) 3.3.19
Cpok cnyx6el (Life cycle) 3.1.5

Cratuyeckoe Bosfeictue (Static action) 3.3.7

(Reversible limit

napameTpoB

CrartucTudeckas HeonpedeneHHoCTb (Statistical
uncertainty) 3.2.28

T

TexHu4eckoe obenyxusanue (Maintenance) 3.2.16

Yy

YeraHoBusLasics cutyauus (Persistent situation) 3.2.2
YcnoBue (pyHKUMS) npegensHoro coctosHua (Limit state
function) 3.3.20

(o]
OukenpoBaHHoe Bosgeictaue (Fixed action) 3.3.5
dyHKkUMA npeobpasoBaHus (Conversion function) 3.4.6

3
BKennyaTaunoHHasa npurogHocTb (Serviceability) 3.2.5
BrieMeHT KoHCTpyKUMK (Structural element) 3.1.2
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Mpunoxexnue OA

(cnpaBoyHoe)

CBegeHmA 0 COOTBETCTBUM CChITOYHbIX MeXAYHAPOAHbIX U EBPOHEFICKOI'O cTaHpapToB
HauMOHarNMbHbLIM CTaHOAPTAM

Ta6nuya JAA1

O603HaYeHUe CCbINOYHOTO
MeXayHapoJHoro (€Bponenckoro)

CTteneHb CooT-

O6o3HaveHne U HauMeHoBaHWe COOTBETCTBYIOWEro HaLUMOHanNbHoro

BeTCTBUA cTaHgapTa
cTaHaapTa

1ISO 9000:2005 IDT MOCT P NCO 9000—2015 «CucrteMa MeHeaAXMEHTa KadecTsa.
OCHOBHbI€ NOMNOXEHUS U CrioBapb»

1ISO 9001:2008 IDT [OCT P UCO 9001—2015 «Cuctema MeHeaXMEHTa KavecTea.
TpeboBaHusi»

ISO 9002:1994 IDT *

ISO 9003:1996 IDT *

1ISO 9004:2009 IDT [OCT P UCO 9004—2010 «MeHegXMeHT AnNa AO0CTUXEHUA
YCTOW4MBOro ycnexa opraHusauuu. lNMogxon Ha ocHOBe MeHef-
XMEHTa KayecTBay

ISO 12491:1997 IDT FOCT P UCO 12491—2011 «Matepuansl U U3fenusa cTpou-

TEeNbHbIEY

EN1990:2002

*

CTaHOapTOB.

- IDT — ngeHTuYHble cTaHgapThl.

* COOTBETCTBYIOWMIA HAaLUOHanNbHLIA CTaHAapT oTcyTcTBYeET. [1o ero yTBepXAeHUA peKoMeHAYETCA UCMonb3oBaTh
NepeBo/ Ha PycckuUit A3bIK AaHHOMO MEXAYHapOAHOro eBpONenckoro cTaHaapTa.
MpumMedaHune — B HacTosAWeA TabnuLe Mcnonb3oBaHo cneaylollee ycnoHoe 0603HaYeHWe COOTBETCTBUSA
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