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Mpeancnoeue

1 PASPABOTAH AxuuoHepHbiM obLiecTBOM «BcepocCUCKMA Hay4YHO-UCCNeaoBaTeNsCKUA UHCTUTYT
rugpoTexHuku umeHu b. E. Begeneesa» (AO «BHUWI um. B. E. BegeHeera») npu yuyactum Accoumauuu
opraHusaumin n paboTHMKOB ruapoaHepreTukn «MmgpoaHepretTuka Poccuny (Accoumauus «maposHepreTvka
Poccum»)

2 BHECEH TexHunuyecknum koMmuTeToM no ctaHgaptu3auum TK 016 «3nekTpoaHepreTuka»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perysiMpoBaHnio U MeTponorin ot 24 Hoabpsa 2021 . Ne 1569-cT

4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdopmneHue. ®IeBY «PCT», 2021

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtoawwmih ctaHgapT paspaboTaH B Lensax obecnedeHus TpeboeaHnin ®egepansHoro 3akoHa [1].

HacTosilymin cTaHgapT ABNAETCH HOPMAaTWMBHBIM OOKYMEHTOM, YCTaHaBNUBAKLLMM TpeboBaHUsA K onpe-
JeneHnio KputepreB 6e30MacHOCTU MTMAPOTEXHUHYECKUX COOPYXKEHWI B npouecce AeknapvpoBaHusa unx Oe-
30MacHOCTHU.

B HacToswWwMiA cTaHgapT BKMOYEHb! anpobrpoBaHHbLIE MHOTONIETHUM OMBITOM W MCMOMb3YEMbIE Ha Mpak-
TUKE OpraHM3aUnoHHLIE U MeToau4Yeckne TpeboBaHWsA K Npouenype onpeneneHusa Kputepuer BesonacHoCTu
rMOPOTEXHUYECKUX COOPYXKEHNNA.

Hactoswun ctaHgapT perynupyeTt npoLlecchl NpoOBeLeHUss MOHUTOPUHIa TEXHUYECKOrO COCTOSHUSA
rMOPOTEXHUYECKUX COOPYXEHWA TMOPO3INEKTPOCTaHUMIA C UCMONb30BaHWMEM KpuTepues BesonacHocTH, 40-
NonHas B aTo obnacTn obuimMe TpeboraHua, uanoxeHHble B FTOCT P 57793, TOCT P 58719, NOCT P 57792,

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

rMOPO3NEKTPOCTAHUWUK

MeToguka onpegeneHusa Kputepues GesonacHocTH Ana geknapupyemMbix
rMapoTexHU4eCKunx COOpy)KEHVII‘;‘I

Hydroelectric power plants. Methodology of setting of safety criteria for waterworks which have to be declared

Oarta BeepgeHna — 2022—01—01

1 ObnacTtb NnpuMeHeHunA

1.1 HacTosAwmMi cTaHgapT ycTaHaBMMBaeT OCHOBHbLIE MpaBuia U HOPMbl HasHadYeHus Kputepues Ges-
OMNacHOCTW MMAPOTEXHNYECKMX COOPYKEHUIM TMAPO3NeKTPOoCTaHUMiA B MpoLecce AeknapupoBaHus 6esonacHo-
cTH, a Takxke TpeboBaHMsA B 4acTH UX UCMONL30BAHUA NMPW OCYLLECTBIIEHUN TEXHUYECKOr0 KOHTPOISA COCTOAHIS
MTMAPOTEXHUYECKUX COOPYXEHWUNA.

HacTosiluui cTaHgapT perynupyeT obline BONpockl onpedeneHns kputeprues 6e30NacHOCTU MTMAPOTEX-
HWYECKUX COOPYXXEHWA B COOTBETCTBUM C TpeboBaHUAMM AeWCTBYIOLMX HOPMaTUBHBIX JOKYMEHTOB Ha pas-
MWUYHBIX CTAANAX UX XUIHEHHOTO LUKMA, @ UMEHHO: NPY UX NPOeKTUPOBaHUK, 3KCMnyaTauun, KOHcepBaLuun, a
Takke NUKBUZALUN,

HacToswmnin cTaHdapT onpefensieT OCHOBHbIE MOHSATUSA, pernaMeHTUpyeT npoueaypy M nocrnefosa-
TEeNbHOCTb AEWCTBUA NpY BbIGOpEe KOHTPONMUPYEMBIX U AUMArHOCTUYECKUX NOKasaTenen COCTOSHUS MMAPOTeX-
HUYECKUX COOPYXEHWUI B COCTABE NMPOEKTHOM OOKYMEHTaUUW W Ha CTaguu IKCNnyaTauuun, onpeaeneHun ux
KpUTEpUanbHbLIX 3HaYEeHWA, paspaboTke NPOrHO3HLIX MATEMATUYECKUX MOAENeir, MPUMEHEHUN Ka4eCTBEHHbIX
XapakTepuCTUK, a Takke onpeaenseT NopsAoK pas3paboTki U YTBEPXKAEHUS KpUTepUanbHbLIX 3Ha4YeHun gua-
FHOCTUYECKMX MoKasaTenei COCTOSHMA TMaPOTEXHNYECKNX COOPYIKEHUA,

O6wmre TpeboBaHua onpegeneHnss Kputepues Ge3onacHOCTU MMAPOTEXHUYECKUX COOPYXXEHWIA MOryT
6bITb UCNOMNb30BaHbI HA CTAAMSAX CTPOUTENLCTBA, KAanuTanbHOro PEMOHTA, PEKOHCTPYKLUMM MTMAPOTEXHUYECKUX
COOPYKEHUIA B LENAX OpraHn3aLMm MOHUTOPUHIA COCTOAHUA.

1.2 HacToAlWuWiA cTaHAapT pacnpocTpaHsieTcs Ha OdeKknapupyeMble TMOPOTEXHWYECKUE COOPYXEeHWs
BCEX KMacCOB OTBETCTBEHHOCTHU.

1.3 MonoxeHuss HacTosALero cTaHaapTa MoryT ObiTe NPUMEHEHbI ANs TMAPOTEXHNYECKUX COOPYKEHWNA,
He BXOAALWMUX B COCTaB MMAPOSNeKTPOCTaHLUWIA, B TOM YMCne Ans TMAPOTeXHUYECKMX COOPYHKEHUIA:

- 0BBLEKTOB TEMNMOBOW U aTOMHOW 3HEPTETUKN;

- KOMMIEKCOB WHKEHEPHOM 3alWThl HAaCeNeHHbIX MYHKTOB U NpeanpuaTui;

- KOMMIEKCOB HaKONMUTENen KUOKMX NPOMbILLNEHHBIX OTXOA0B;

- 06LEKTOB BOLOXO3ANCTBEHHOIO KOMMIEKca.

1.4 HacToswmit cTaHAapT He pacnpoCTPaHsAeTCs Ha CyAOXOAHbLIe TMAPOTEXHUYECKME COOPYXKEHUS.

1.5 TpeboBaHWs ¥ HOPMbI HACTOSILLIETO CTaHAapTa credyeT UCMONHATL Npu:

- onpepeneHun Kputepres Be3oNacHOCTA MTMAPOTEXHUYECKUX COOPYKEHWNA;

- OLeHKe TEXHUYECKOTO COCTOSHUSA TMOPOTEXHUYECKUX COOPYKEHWN;

- paspaboTke geknapauunii 6e3onNacHOCTU MTMOPOTEXHUYECKUX COOPYKEHUNA.

1.6 TpeboeaHusa HacTosAWeEro cTaHdapTa AOMKHbI cobniogaTbca BCEMM OpraHu3aumsamMn U guanyeckn-
MU NULI@MK, BbINMOMHALWMMK paboTbl UMK OKasblBaLWMMKW YCIYTM NO OnpeaeneHuio Kputepues GesonacHo-
CTU B MNpouecce geknapuposaHns 6e30nacHOCTU rMOPOTEXHUYECKUX COOPYIKEHWA.

MapaHune ochbuumnansHoe
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1.7 MNpuMmeHeHWe HacTosALLEero cTaHaapTa B Lenax pa3paboTkn kputepues 6esonacHocTh aAng 3apybex-
Hbix 06BbEKTOB ONpeaensieTca COOTBETCTBYHOLMMA MeXAYHapoaHbIMK COrfalleHusiMuA.

1.8 Mpu pacxoxaeHun TpeboBaHUIA HACTOSALLEro cTaHaapTa ¢ TpeboBaHUAMM BhINYLLEHHOW 40 ero yT-
BEPXOEHUA HOPMAaTUBHON M TEXHUYECKOW AOKYMEHTaLUM cnefyeT BbiNONHATE TpeboBaHua B obnactu onpe-
OeneHns Kputepues Be3onacHoOCTH, yCTAHOBMEHHLIE B HACTOSLLEM CTaHaapTe.

1.9 MNpw BBEAEHUM B AeUCTBUE YNONHOMOYEHHLIMW doedepanbHbIMW OpraHaMuy UCNoNHUTENBHOW BNacTu
HOBbIX HOPMAaTWUBHbLIX NPABOBbLIX U METOANYECKUX AOKYMEHTOB, TPe6OBaHNA KOTOPbIX OTNu4YawTcs ot Tpebo-
BaHWI, yCTAHOBMEHHbIX B HACTOSLLEM CTaHOapTe, CrneayeT Nnofb3oBaThCs BHOBb BBEAEHHLIMW TPeboBaHMAMM
00 BHECEHWSA B CTAHAAPT COOTBETCTBYHLLMX N3MEHEHUIA.

2 HopmaTuBHbIe CCbISIKK

B HacTosllem cTaHgapTe UCNoNb30BaHbl HOPMATUBHLIE CChINKW Ha CNeaylLlmMe JOKYMEHTHI:

MOCT 19185 lugpoTtexHuka. OCHOBHEIE NOHATUA. TEPMUHbBI U OnpeneneHns

FOCT 27751 HapeXHOCTb CTPOUTENbHBLIX KOHCTPYKLMIA N OCHOBaHWUiA. OCHOBHbIE MOMOXEeHNS

rOCT P 55260.1.4 M'mgpoanektpocTaHumu. YacTtb 1-4. CoopyxeHus M'3C rugpotexHuyeckne. O6wue
TpeboBaHMA No opraHM3aUum 1 NpoBeAeHWI0 MOHUTOPKHTA

MOCT P 57792 EguHas sHepreTMyeckas cUCTEMA M W30MUMPOBAHHO paboTawline 3HEeprocucTeMsbl.
fwopaBnuueckne U rMOpPOaAKKYMYNUPYHOLME 3NeKTpocTaHuuu. [MapoTexHudeckue coopyxkeHus. [Mpaeuna
akcnnyataumm. OCHOBHLIE MONOXEHUS

MOCT P 57793 EguHaa sHepretMyeckaa cucTeMa M M30NUMPOBaHHO paboTalllive 3HeprocucTeMsbl.
fwapaBnuyeckne U rmapoakkymynupyloLline anekTpocTaHuun. MmapoTexHuyeckue coopyxeHns. MoHUTOPUHT
M OLEeHKa TEXHUYECKOro COCTOSAHMA B npouecce akcnnyataumn. OCHOBHbIE MOMOXeHUs!

MOCT P 58719 EguHaa sHepretTMyeckas cucTeMa M M30MTMPOBaHHO paboTawllive 3HEeprocucTeMsbl.
fwapaBnuueckne anekTpoctaHuMn. MOpoTeEXHUYECKMEe COopYKeHUsl. KOHTPONbHO-M3MepUTENbHbIE CUCTEMBI
W annaparypa. Ycrnosusa co3gaHus. Hopmel n TpeboBaHusa

CI120.13330.2016 «CHwI1 2.01.07-85* Harpyskv 1 BO30eNCTBUA»

CIn 38.13330.2018 «CHwMM 2.06.04-82* Harpy3ku 1 BO34elCTBUS HA TMOPOTEXHUYECKUE COOPYHKEHUS
(BONHOBbLIE, NEAOBbIE W OT CYAOB)»

CIM 39.13330.2012 «CHwulM 2.06.05-84* MNoTWHBI M3 FPYHTOBLIX Martepuanos»

Cl 40.13330.2012 «CHwI1 2.06.06-85 TnoTUHbI BETOHHbLIE W Xene306eToHHbIe

CI158.13330.2019 «CHwI1 33-01-2003 MmapoTexHu4eckme coopyeHus. OCHOBHbIE NMOMOXKEHUA»

CIn 131.13330.2020 CTtpowuTensHasa KnMmaTonorus

CrIl 358.1325800.2017 CoopyxeHus rugpoTexHudeckme. MNpaBuna npoekTMpoBaHWs U CTPOMTENbLCTBA
B CEMCMNYECKNX paioHax

MpumeyvyaHue — lNpy NONb30OBaAHWW HACTOALUMM CTaHAAPTOM Lienecoo0pa3sHO NPOBEPUTL AEWCTBUE CCbINOY-
HBIX CTaHO4APTOB (CBOAORB NpaBun) B MHOPMaLMOHHOW cucTeme 0BLLero none3oBaHUa — Ha odouumMansHoM canTe Pene-
pansHOro areHTCTBa No TEXHUYECKOMY PEryNIMPOBaHUIO U METPOSIOTAM B CETU VIHTEPHET UK No eXXerogHoMy MHdopmMaum-
OHHOMY yKa3saTento «HauuoHaneHble cTaHaapThl», KOTOPLIA ONyBNMKoBaH No COCTOAHMIO HA 1 AHBApPA TEKYLLEero roga, 1 no
BbINycKaM exemMecsvyHoro nHopMaluoHHoro ykasatensa «HauuoHansHele cTaHgapTe» 3a Tekywuin rog. Ecnv 3aameHeH
CCbINOYHbIA JOKYMEHT, Ha KOTOPbIA faHa HeAaTMpOBaHHAaA CCbinka, TO PEKOMEHYETCA UCMONb30BaTh JEMCTBYIOLLYIO BEp-
CMI0 3TOMO JOKYMEHTa C y4€TOM BCEX BHECEHHbIX B IaHHYH BEPCUI0 U3MEHEHWUIA. ECnn 3amMeHeH CCbINoYHbIA OKYMEHT, Ha
KOTOpLIM JaHa 0aTMPOBAaHHAasA CChINKAa, TO PEKOMEHIYETCHA UCMOMb30BaTh BEPCUIO 3TOTO JOKYMEHTA C yKa3aHHbLIM Bbille
rofoM yTBepx#aeHus (NpuHATKUSA). Ecnu nocne yTBepxaeHUA HacTOALLEro cTaHaapTa B CChINOYHLIA JOKYMEHT, Ha KOTOpPLINA
[aHa gatvMpoBaHHas CCbinka, BHECEHO M3MEHEHWE, 3aTparnBatoLLee NoNoXKeHNE, Ha KOTOPOE JaHa cCbinka, TO 3TO Moso-
XEHWE peKoMeHOyeTCA NPUMeHATL 6e3 yyeTa AaHHOTO M3MEeHeHUs. ECnun cCbiNoYHbIA JOKYMEHT oTMeHeH 6e3 3ameHbl, To
MonoXeHWe, B KOTOPOM [aHa CChIIKa Ha Hero, PEKOMEHYETCS NPUMEHSITL B YaCTW, HE 3aTparveatollen aTy cceinky. Cee-
OEeHWA 0 OelCTBUKM CBOAOB NMpaBun LenecoobpasHo NpoBepuTh B PenepansHOM MHMOPMaLMOHHOM hoHAEe CTaHOapTOB.

3 TepMuHbI, onpeaeneHUs U COKpaleHus

3.1 B HacToswem cTtaHaapTe npuMeHeHbl TepMuHbl no FTOCT 19185 n TOCT P 57793, a Takke cnegy-
oL Me TEPMUHBI C COOTBETCTBYIOLLMMIK ONPeaeneHusamu:

3.1.1 aBapwuitHasa cuTyauus: CobbiTve, KOTOpoe MOXET NPUBECTU K OTKasy rMapoTEXHUYECKOro CoopY-
eHUsl, UMM BO3AENCTBME BHELLHEro 3KCTpeManbHoro gaktopa, cnocobHoe NpUBECTU K aBapui.

3.1.2 aBapusi rMAPOTEXHMYECKOTO COoOpYXeHus: PaspyweHue nubo noBpexneHue rmapoTexHuye-
CKOFO COOPYXEeHUs B BMAE MOTEpPU MPOYHOCTU WIKN YCTOMYUBOCTU COOPYKEHWS, NMUDO ero KOHCTPYKTUBHbIX
3NEeMEeHTOB UM OCHOBAaHWA.

2
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3.1.3 6e3onacHOCTb rMAPOTEXHUYECKMX COOpYkKeHui: CBOWCTBO MMAPOTEXHUYECKUX COOPYKEHWNA,
nossonsiollee obecnedynBaTh 3aLWUTY KN3HW, 300P0OBLA U 3aKOHHbLIX UHTEPECOB N0AEN, OKpYKatoLen cpeapl
M XO3ANCTBEHHBIX 06LEKTOB.

MpumeyaHune — cm. PegepansHbli 3akoH [1], cTatba 3.

3.1.4 AeKnapupyemMbie rMgpoTexXxHn4eckme COoOpyXKeHUuA: rVI,ElpOTEXHW-IECKVIe COOpyXeHuA, noane-
Kaujme 06936T9ﬂbHOMy AeKnapupoBaHUIO Be3onacHOCTU B CBA3M C HaNU4nem PWUCKa BO3HMKHOBEHUA Ype3Bbi-
YyanHomn CUTYaLWK Npn X NOBpeXxgeHnu.

MprumMmeyaHue — MMopoTeXHUYECKNE COOPYXEHWA nepevncnersl B ®efepansHoM 3akoHe [1], ctaTes 3.

3.1.5 guarHocTMYeckue nokasartenu: Hanbonee aHayuMble ONs AMArHOCTUPOBAHWA U OLLE@HKM COCTO-
AHUS TMOPOTEXHUYECKOTO COOPYXEHUS KOHTPONUpyeMbie nokasaTtenu, no3sBonstoline gate oueHKy Gesonac-
HOCTU CMCTEMbI «COOPYKEHNE — OCHOBaHME» B LIENOM WIMK OTAENbHbIX ee 3eMeHTOB, ANS KOTOPbIX onpeae-
NAT KpUTEpPUanbHbIE 3HAYEHUS.

3.1.6 XU3HEHHBbIN LUK M’MApPOTEXHUYECKUX COOpPYXeHU: [poMeXyToK BpeMeHU ¢ Havyana npoek-
TUPOBAHUS TMAPOTEXHUYECKUX COOPYXEHWA OO NPekpalleHna UX CyLLecTBOBaHWA, BKIOYaKLWNA B cebs Bce
CTagun NPOEKTUPOBAHUSA U CTPOUTENBLCTBA NMAPOTEXHUYECKUX COOPYXKEHWIA, BBO B 3KCMNyaTaluio, 3KCnnya-
TauMio B MPOEKTHOM PeEXMMe, BPEMEHHbLIA U (MNW) MOCTOSAHHbIA BbIBOA U3 3KCMMyaTauuu, a Takke peKoHCTPYK-
LW, KannTanbHbIA PEMOHT, BOCCTAHOBINEHNE, KOHCEPBALMIO U NUKBUOALWIO.

3.1.7 MHCTPYMeHTanbHble HabnaeHnA: PerynsipHble U3MepeHusi nokasaTtenen Tex Ui NHbIX duan-
YEeCKUX MPOLIECCOR, NMPOUCXOASALLNX B COOPYXEHWUW, OCYLLEeCTBNSAeMbIE C UCMONb30BAaHUEM CNeLnansHOW KOH-
TPONBHO-U3MEPUTENBHOW annapaTtypsbl.

3.1.8 knmacc oTBeTCTBEHHOCTU FMAPOTEXHUYECKOro CoOOpyXeHUA: HazHayaemas B cOCTaBe MpPOEKT-
HOW JOKYMeHTaLWW B COOTBETCTBMW C AEMNCTBYHOLLUMM HOPMaMW NPOEKTUPOBAHUA Ka4eCTBEHHO-KONMYEeCTBEH-
Has XxapakTepucTuka, onpeaensarllas CTeneHb CoLnanbHO-3KOHOMWYECKOW 3Ha4YMMOCTM M OTBETCTBEHHOCTH
rMMOPOTEXHUYECKOTO COOPYKEHWS, OTHOCALLASACHA K HA3HA4YEHWIO TUMAa U KOHCTPYKTUBHO-KOMMOHOBOYHbIX pas3-
MEepOB MMOPOTEXHUYECKOrO COOPYKEHUs, onpegenaeMbiX U3 ycrioBusa obecneyeHust yCTOMYUBOCTHU, MEXaHU-
Yeckon U hUNLTPALWMOHHOW MPOYHOCTA CUCTEMBI «COOPYXEHWE — OCHOBAHWE», M Ha3zHayaemas C y4yeToMm
coumanbHbIX NOCNeaCTBUN BO3MOXKHOW aBapumn ruipoTEXHUYECKOro COOPYXKEeHUs 1 (MNK) HapyLLUeHU ero aKc-
nnyatauuu.

3.1.9 koHTponupyemblie nokasatenu: OnpegensieMbleé B HAaTYPHbIX YCNOBUAX WM (MNW) BbIYUCIEHHbIE
C UCNOMb30BaHWEM pe3ynbTaToB 3TUX OonpefeneHuid KONMYecTBEHHbIE 3HAYEeHWUSA UMW KaYyeCcTBEHHbIe Nokasa-
TENnu COCTOSAHWUS TMOPOTEXHUYECKOTO COOPYKEHUS, M3 COCTARA KOTOPBIX HA3HAYaKTCS OMarHoCcTUYeckue no-
Kasatenwu.

3.1.10 KOHTponbHO-U3MepuUTeNLHaA annapatypa: [lpubopsbl, pasMellaemble Ha TMOPOTEXHUYECKOM
COOPYXXEHWUN UMK B €r0 OCHOBaHWK, ANs NpoBeAeHUs HabrnwaeHWn 1 onepaTUBHOW OLEHKN COCTOSHWUA COOpY-
KEHMS 1 (UNK) ero OCHOBHLIX 31IEMEHTOB.

3.1.11 KpuTepun 6eszonacHocTu: lNpenenbHble 3HAYEHUSA KONMMUYECTBEHHbIX U Ka4yeCcTBEHHbIX AWarHo-
CTUYECKNX NoKazaTernen COCTOAHUA NTMAPOTEXHUYECKOTO COOPYXEHWSA, COOTBETCTBYOLLME AOMNYCTUMOIA BEPO-
ATHOCTW aBapun rMApPOTEXHUYECKOTO COOPYXEHWUSA, YTBEPKAEHHbIE B YCTAHOBIIEHHOM nopsaake deaepansHbi-
MU opraHamu, ynonHoMOYeHHbIMI Ha OCyLLeCTBNEHWE defeparnbHOro rocygapcTBEHHOMo Haa3opa B obnactu
©e30nacHOCTN TMOPOTEXHUYECKUX COOPYKEHWW, B cocTaBe AeknapauuyM DesaonacHocTM rmOpoTeXHUYecKoro
COOPYKEHUS.

3.1.12 HopManbHaA akcnnyaTauusa ruapoTeXHUYeCKOro COOPYXeHUs: 3JKcnnyaTaums rmapoTexHu-
YECKOro COOpPYKEHWS, OCYLLECTBMNSIEMas B COOTBETCTBUM C OENCTBYHOLLEN NMPOEKTHOW M 3KCNyaTaLlMoHHON
OOKyMeHTauuen.

3.1.13 nokazaTenb COCTOSHUA TMOPOTEXHUYECKOro coopyxeHus: KonuyecTBeHHas U (unu) kade-
CTBEHHAas XapakTepucTuka, MCnonb3yemas Ans OLeHKM TEXHWYECKOro COCTOSIHMS U ypoBHA He30macHoCTY M-
OPOTEXHUYECKOIO COOPYXEHUS.

3.1.14 nporHo3Has Mogellb FNMAPOTEXHUMYECKOTO cCoopyXeHUA: MaTtematuyeckas mofens ruapo-
TEXHUYECKOTO COOPYXKEHWS, MPUMEHAEMAs AN MOMyYeHWUsl NMPOrHO3HbIX 3HAYEHWI OMArHOCTUYECKUX MOKa-
3aTenen NoBedeHUA TMAPOTEXHUYECKOTO COOPYXEHWUS MPU TEX UIMU UHBLIX COMETAHUAX HAarpy3oK U BHELIHUX
BO30ENCTBUNA.

3.1.15 TexHu4YecKoe COCTOAHME FTMAPOTEXHUYECKOTo COOpYXKeHUA: COoCTosiHWe rMMOpOoTeXHUYeCKoro
COOPYKEHWS, KOTOPOEe OLUEHWBAIOT B onpefeneHHbli MOMEHT BpeMeHU, Npu onpefeneHHblX YCIOBUSX BHeLL-
HeW cpefbl, C UCNOMb30BaAHUEM KpUTEPUArbHbIX 3HAYEHUIN OUarHoCTUYeCKUX NoKasaTternen, yCTaHOBINEeHHbIX B
TEXHUYECKOW JOKYMEHTALUN HA TMAPOTEXHUYECKOE COOPYKEHWE.
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3.2 B HacTosweM cTaHgapTe NPUMEHEHbI CNeayHLNe COKPaLLEHUS:
ACIK — aBTomMaTtManpoBaHHasa cMcTemMa AMarHoCTUHEeCKOro KOHTPOMS;
ACO — aBTOMaTM3MpOBaHHAsA CUCTEMa OMpoca;

F'TC — rnapoTexHU4Yeckoe COOpYKeHUe;

F3C — rmapoaneKkTpocTaHuus;

MOC — vHhopMaLMOHHO-OMAarHocTu4eckas cucTema;

KWA — koHTponbHO-M3MepuTenbHas annaparypa;

HOC — HanpsxeHHO-AedopMUPOBAHHOE COCTOSIHUE;

YBB — ypoBeHb BepxHero beeda.

4 OOwmre NonoXxeHus

4.1 B cooteetcTBUM ¢ PefepanbHbiM 3aKoHOM [1] paspaboTka U CBOEBPEMEHHOE YTOUHEHWE KPUTEPUER
De3zonacHoCTU ABNAKTCA 0083aHHOCTBI0 coBeTBeHHUKA T'TC 1 (MNKn) 3KCNNMyaTUpYHOLLER opraHu3aLuin.

4.2 OueHKy TEXHUYECKOro COCTOSIHUA MO KaX4oMy M3 OUMarHOCTUYECKMX Noka3saTenen crnegyeT Bbinos-
HATb C MCNOMb30BaHUEM WX KpUTEPMarbHbIX 3Ha4eHWin nepeoro ypoBHs — K1 (npegynpexaatownii) u BToporo
ypoBHA — K2 (npenenbHbIi):

- K1 — nepBbIil (Npegynpexaatolinii) ypoBeHb KpUTEPUANEHBIX 3HAYEHWIA AMarHOCTUYECKOro Nokasa-
Tens, Npy OOCTUXEHUN KOTOPOTrO COCTOSIHUE CUCTEMBI KCOOPYXXEHUE — OCHOBaHWE» ocTaeTcda paboTocnocob-
HbIM W ellle COOTBETCTBYET MPOEKTHOW AOKYMEHTaUWK U YCOBUAM HOPMaribHOW aKcnnyaTauuu;

- K2 — BTopon (NpepenbHbli) ypoBEeHb KpUTEpUarnbHbIX 3HAYEHUA AMarHoCTMY4eCKoro nokasaTtens, npu
npeBbleHn koToporo coctosiHme ' TC cTtaHoBUTCS HepaboTocnocobHbIM. JanbHenwas akcnnyatauma [TC
B NPOEKTHOM pexume 6e3 paspelueHns COOTBETCTBYIOLLENO OpraHa rocy4apCTBEHHOIO Hag3opa 3anpeLyeHa.

4.3 OnepaTuUBHY OLEHKY TexHnYeckoro coctoaHusa MTC crnenyeT ocyLecTBNATL MYTEM CPAaBHEHUS 13-
MEpPEHHLIX (UMW BbIYUCMEHHLIX HA OCHOBE M3MEPEHWIA) KOMMYECTBEHHbBIX U Ka4eCTBEHHbIX AMAarHOCTUYECKUX
nokasaTeneu c ux KputepuansHbiMin 3HavyeHuamu K1 1 K2 ¢ yuetom NporHo3upyemoro MHTepeana ux nameHe-
HuA. KpuTepuansHble 3HadeHns K1, K2 3agatoT rpaHnubl Mexay BO3MOXHbBIMW TEXHUYECKUMM COCTOAHUAMMU.

MopsA0K UCNONb30BaHUS KPUTEPUANbHbLIX 3HAYEHWIA NPW ONepaTMBHON OLEHKE TeXHWYEeCKOro COCTOs-
HuA 'TC npuBeneH B pasnene 12.

4.4 [na akcnnyatupyembix [TC, B 3aBMCUMOCTU OT COOTHOLLEHUA (DaKTUYECKUX 3HAYEHWU OMArHOCT M-
4YecKUx rnokasaTternen W onpefeneHHbIX ANS HUX KpUTepues Be3onacHOCTU, HAAMNeXUT ycTaHaBNMBaTh cnegy-
oL Me KaTeropum TEXHUYECKOro COCTOSHUS:

- pabotocnocobHoe CocTosiHME, MPU KOTOPOM 3HAa4YeHWsi BCEX AMarHOCTUHYECKUX MoKasaTeneh cocTos-
HWA [TC He nNpeBbILLAT CBOMX KpUTEPUANbHbLIX 3Ha4YeHnn K1;

- YacTu4Ho paboTtocnocobHoe cocTosAHMEe, NPU KOTOPOM 3HayYeHwe XoTsl Obl 0QHOMO M3 AMarHocTu4e-
CKUX nokasartenen coctosiHua TC npeBLICMNO ero kpuTepuansHoe 3HadeHwe K1 npu JaHHOM coveTaHuu
HarpysoK Unu BHeLWHWX BO3AENCTBUI, HO eLle He OOCTUINO KpuTepuansHoro aHavyeHns K2; B 3TOM COCTOSTHUM
['TC mMOoXKeT 3KCcnnyaTupoBaTLCA B TEYEHNE OrpaHMYeHHOro BpeMeHU, HeoBXoanMoro Ans ycTpaHeHUs NpUYmnH
BbIX0[a OaHHOro nokasaTens coctosiHua ['TC 3a npegenbl yCTaHOBNEHHOIO Ans Hero 3Hadenms K1, nubo ¢
orpaHu4yeHuemM MPOeKTHbIX PEXUMOB aKCnyaTauuu;

- HepaboTocnocobHoe coCTosHWe, NPU KOTOPOM 3HadeHue XoTs Bbl OQHOTO M3 QUarHOCTUYECKMX MOoKa-
3atenei coctoaHua ['TC npeBbLICUMNO ero KpuTepuansHoe 3HadeHne K2; B atom cnydae akcnnyatauus ['TC B
NPOEKTHOM pexume SBMseTcs HeJonyCTUMOW.

4.5 KputepuanbHbie 3Ha4eHuss guarHoctudeckux nokasatenen (K1 n K2) cnegyet ycTaHaBnuBaTth Ha
OCHOBE pacyeToB u oueHok peakuun 'TC Ha BHellHWe Bo3nencTBusA. CocTas Harpy3ok 1 Bosgencteun HaF'TC,
cnocoObl WX OnNpefeneHus U KOHTPONSA Ansl KOHKPETHOIO COOPY)XEHWS YCTaHOBMEHbI B MPOEKTHOW AOKYMEHTa-
LMK U MOTYT BbITb YTOUHEHbI HA CTAaAMKM 3KCNMyaTaLMu ¢ y4eToOM YCNoBuia akcnnyaTtauum [TC B COOTBETCTBUM
c TpeboBaHNAMMN HOPMAaTUBHbLIX JOKYMEHTOB.

4.6 KputepuanbHble 3Ha4eHWNA KONMYECTBEHHbLIX QMarHoCTUYECKUX NoKasaTenen HaanexXuT onpegensaTs
B AeTepMuUHMpoBaHHOW dopme, nockonbky TpeboBaHua v KpuTepuanbHble ycrioeus B CM 39.13330.2012,
CI140.13330.2012 n CI1 58.13330.2019 Takke BblpaxeHbl B AETEPMWHUPOBAHHON (DOpPMe C MCMNOMb30BaHu-
eM CMCTEMbl KO3 (PMLMEeHTOB HadeXHOCTH, ONocpeaoBaHHo obecneynBalowWwMx COOTBETCTBYE BEPOATHOCTEN
BO3HWKHOBeHWs1 aeapuin [ TC gonyckaembiM 3Ha4eHnaM, npuBeaeHHbiM B CI 58.13330.2019.

4.7 B nepwog akcnnyatauun ['TC, npn 060CHOBaHWM 1 BO3MOXHOW KOPPEKTUPOBKE COCTaBa AMarHocTu-
YECKWX NoKasaTenen n ux KputepuanbHbiX 3HadeHnd K1 n K2 (cm. 10.5), noMMMo pesynsTaToB pacveToB Hag-

4
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MEXWT NCMONB30BaTh AAHHbLIE HATYPHbLIX HADNAEHWA, NOMNyYeHHble 32 BeCb Nepuoa aKcniyaTaunm AaHHoro
rTC.

4.8 CocTaB OMarHoCTUYeCKUX nokasaTenen coctosHusa MTC v ux KpuTepuanbHble 3HAYEeHUS] OOMKHbI
ObITb onpefeneHsl Npyu pa3paboTke NPOeKTHOM AOKYMEHTaluM B COOTBETCTBMM C TpeboBaHUAMWU HOpPMAaTUB-
HbIX JOKYMEHTOB MO MPOeKTUPOBaHWIO oTaenbHbiX BMAoB [TC 1 B AanbHedwem yTOYHEHEI B MpOLEcce 3KC-
nnyatauun F'TC ¢ y4eToM pe3ynsTaToB BbINOMHEHHbIX HabnoaeHui 3a paboToi u coctosiHuem IMTC.

Mpw obocHoBaHWMKM cocTaBa AWMArHOCTUYECKUX NokasaTener cocTosHnA [TC yunThIBAOT 30HbI (Y4aCcTKM,
anemeHTbl) [TC, Hanbonee onacHble ¢ TOHKM 3PEHUSA BO3MOXHOCTW BO3HWKHOBEHWUS M Pa3BUTUS aBapuiHOM
cuTyauuu.

4.9 B xopge ovepegHoro geknapupoBaHua 6esonacHoctu I'TC, npu cooTBeTCTBYIOWEM 060CHOBaHWY, B
COCTaB QUarHOCTUYeCKMX MOTYT ObiTb BKMKOYEHLI AONOMHUTENbHBIE NOKasaTenu; oTAenbHble, paHee BblGpaH-
Hble AMarHoCTMHECKUE NoKasaTenu MoryT GbiTb NepeBefieHbl B COCTAB KOHTPONUPYEMbIX MoKasaTenen B cny-
4yae, ecrv C y4eTOM HOBbIX AaHHbIX HATYPHbIX HABMAEHWI, NONYYEHHbIX 32 MCTEKLWWA MEXOeKNapaunoHHbIRA
nepuoa, OHW NepecTany cooTBETCTBOBaTL TpeBoBaHUAM, NpeabABMNSEMbIM K ANArHOCTUYECKUM NoKasaTensm.

4.10 CocTaB KOHTPONMMPYEeMbIX KOMMYECTBEHHBIX M Ka4eCTBEHHbIX MoKasaTenen CoOCTOsSHUA aKcnnyaTtu-
pyemeix ['TC cnegyeT Ha3Ha4yaTb B COOTBETCTBUM C nMpunoxeHnem A. Beibop meTogoB onpegeneHvs kpute-
puvanbHbIX 3HaYeHW guarHoCTMYeCKUX nokazaTtenen coctosHua I TC cnenyeT ocylWwecTBNATE B COOTBETCTBUN
C npunoxeHuem b.

5 TpeGoBaHuA K onpegeneHU0 AMarHOCTUYECKUX NoKa3sarenen
COCTOSIHUA rNMAPOTEXHUYECKNX COOPYIKEHUN

5.1 TexHuueckoe guarHocTupoeaHue [ TC, BknrovawLlee ycTaHOBNEHWE U MPOrHO3UPOBaHWE TEXHWUYE-
ckoro coctosinua 'TC, a Takxke paszpaboTky MeToOoB U CpeAcTB KOHTpons cocToaHus [ TC, cnegyeTt nposo-
OWUTb Ha Bcex aeknapupyembix I'TC ¢ uenbio:

- OUEHKW Tekyllero coctosiHua N'TC ¢ MCNofb30BaHMEM OMArHOCTMHECKMX NokasaTenei coctosHna [TC
13 cocTaBa KOHTPONMPYEMbIX NoKasaTenen COCTOSIHUS COOPYKeHUS;

- MpPOrHo3a U3MeHeHUsa TexHYeckoro coctosaHna MNC;

- obocHoBaHMsA HeOBXOOMMbLIX MEPONPUATUR, HanpaBneHHbIX Ha obecnedeHne paboTtocnocobHoro Tex-
Huueckoro coctosHusa IM'TC.

5.2 Mpwu npoBegeHUn TeEXHWYECKOro anarHoctupoeanua 'TC HaaneXuT U3 NonHOro cocTaBa KOHTPOMU-
pyemblx nokasatenein coctosiHus [ TC BbI4ENnWTb 4OCTAaTOMHOE AfS 4OCTOBEPHOrO onpegeneHns TEXHUYECKOo-
ro COCTOAHWUS aKkcnnyaTupyemoro ['TC konu4ecTBo nokasaTenen.

5.3 [OwnarHocTtmyeckune nokasatenun coctoaHus ['TC nogpasnensoT Ha NpsaMble M ONocpenoBaHHbIE.

5.3.1 lNpsaAmMble nokasaTenu OTpaxalT CTeneHb COOTBETCTBUA NMPOEKTHOW AOKYMeHTauuM pakTU4ecKux
napametpoB 'TC ¢ y4yeToMm Harpy3ok 1 caktopoB BHellHero Bo3gencteusa Ha [TC. K Takum nokazatensam
OTHOCAT 3HAYeHUA OTMETOK rpebHs MNOTUHBLI U BepM Ha ee OTKOocax, MPOEKTHble 3HAYEeHUs LMPUH rpebHs
n 6epm 'TC, 3anoxeHWe OTKOCOB, HanuMyue U paboTocnocoBHOCTL ApPeHaXHbIX, NPOTUBOMUNLTPALUOHHBLIX
cucTem K1 np.

HepocTtaTtkom ouarHoCTUPOBAHKUSA, MPOBEAEHHOIO C UCNOMbL30BAHMEM TOMBLKO NPSAMbIX NOKA3aTenen, as-
NAETCHA HEBO3MOXHOCTE MPOrHO3a BPEMEHW HACTYMNIEHWA NMPefenbHOro COCTOSIHUSA, NMPU KOTOPOM BO3MOXKEH
oTka3 B pabote ['TC, B CBA3M C YEM NMPUMEHEHME NPSAMbIX AUArHOCTUYECKUX NMOKasaTenen B Lenax onpegene-
HWs KpuTepuneB DezonacHocTu 'TC gonycTUMO TONMbKO B criydae otcyTcTBus KA Ha coopysreHun.

OnpegeneHue kputepues 6esonacHocTn [[TC ans NpaAMbIX AMarHOCTUYeCKUX NoKasaTesnein cnegyeT ocy-
LLeCTBNASATb C UCMONb30BaAHUEM OETEPMUHUCTUHECKMX (pacyeTHbIX) MPOrHO3HbLIX MOAEernel B COOTBETCTBUM C
TpeboBaHUAMU, N3NOXKEHHBIMW B pasgenax 7 u 8.

5.3.2 K onocpenoBaHHbIM ANArHOCTUYECKUM MOKa3aTensamM OTHOCAT Takue, KOTOopble B Mpouecce Mo-
HUTOPWMHIa CBMAETENLCTBYIOT O cocTosiHMM [ TC no pe3ynsrataM cOnocTaBneHus pakTUYeCKUX 3HAYEHUN KO-
NUYECTBEHHLIX W KAYeCTBEHHbIX MokKasaTernel BHYTPEHHEro COMpPOTUBIIEHUSA CUCTEMbl «COOPYXeHWe — oc-
HOBaHWe» BHEeLLUHeMy BO3[eCTBMIO C ONpedeneHHbIMKU Npu akcnnyaTtauu 'TC no pacyeTy Unm no gaHHbIM
HaTypHbIX HabrogeHWd (MHCTPYMEHTaNbHbLIX W BU3yalnbHbIX) 3HAYEHUSIMW AMArHOCTMYECKMX NoKasaTernen,
NPW KOTOPbIX BO3MOXHO HACTYNMNeHWe NpeaensHoro COCTOAHUS UMM aBapuinHon cutyauumn Ha M'TC.

5.4 OcHOBHbIMK BuAaMu GU3UYECKUX NpoLeccoB, npoucxogawmnx B cucteme «I TC — ocHoBaHuey,
ABMATCA AedopMmupoBaHne, unsTpauusa 1 TennonepeHoc. Xo4 3TUX MPOLECCOB COMNPOBOXOAETCA M3Me-
HEHWUSIMW COOTBETCTBYIOLLMX UM NokasaTtenei cocTosHus M'TC, KoTopble HagneXuT UCNoNb30BaTh B Ka4ecTBe
OMAarHoCTUYECKMUX.
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5.4.1 OwarHocTuyeckue nokasatenu coctoaHus I'TC noapasnensT Ha KONMMYECTBEHHbIE N KAYeCTBEeH-
Hble. [lepBble UMEeIT YUCMNEHHbIe 3Ha4YeHus, onpeaendemMble pacyeToM WnK nonyyYaemble B pesynbtare MH-
CTPYMeHTankeHeIX M3MepeHuin (c nomollbio KWA). CocTtaB guarHocTMYeCcKUX MokasaTenen npueeneH B A.1
nA.3.

5.4.2 KauecTBeHHble AuarHocTUYeckne nokasartenu coctosaHusa ' TC KOHTPONUpYT BU3yanbHbIM NMyTEM.

5.4.3 CocTtaB KOHTPONMPYEMbIX Ka4€CTBEHHbIX NoKasaTenen cocTosaHua akcnnyatupyemelx ' TC cnegy-
eT onpenenaTb B cooTBeTcTBMM C A.2 n A 4.

5.4.4 MNpwn HazHa4YeHUn KpuTepues GE30NacHOCTU KONMMYECTBEHHbIE KOHTPONMMPYEMbIE NOKasaTenv, Bbl-
BuvpaeMblie B KavyecTBe OMArHOCTUYEcKUX (M3MepseMble UMK BbIUMUCINAEeMble MO pe3ynsraTtamMm U3MepeHun),
OOIMKHBI COOTBETCTBOBATL CrieayolnM TpeboBaHuaAM:

- OQManasoH M3MeHeHMWsa 3HaJYeHuid nokasaTtener npu paboTocnocobHOM TEXHUYECKOM COCTOSIHUKM O0n-
EH B HECKOMbKO pa3 NpeBOCXOAWUTb NOTPELLHOCTL M3MEPMTENLHOW CUCTEMbI (MPW OTCYTCTBUKW COOTBETCTBY-
toLero o6ocHOBaHMUsA);

- QWarHocTudeckMe nokasaTtenu AOMKHbI NogaaBaTbCs MPOrHO3y C MOMOLbIO AeTepPMUHUCTUYECKUX
pacyYeTHbIX MOOEenen NN CTaTUCTMYECKMX MPOrHO3HbIX MOLENEN.

5.4.5 CocTaB KONMYECTBEHHbLIX AMArHoCcTUYeckux nokasatenen onsa ['MTC u3 rpyHTOBLIX Marepuarnoe B
3aBUCUMMOCTU OT KoHCTpyKuun ' TC 1 ocHaweHHocTn KUA HagnexuT onpefenarts ¢ y4eToM TpeboBaHuin A.1.

CocTaB KONMUYEeCTBEHHbIX AMarHoOCTUYeCKUX nokasatenen Ansa 6eToHHbix [TC B 3aBUCMMOCTU OT KOH-
ctpykunn 'TC 1 ero ocHaweHHocTn KWMA Hagnexut onpeaensaTs ¢ ydetoM TpebosaHuin A.3.

5.4.6 Mpn NPOEKTMPOBAHMKM M HA Ha4YanbHbIX CTagusx akcnnyataunn NMC KoNUMYecTBEHHbIE 3HAYEHUS
Kaxkgoro M3 BbIOpaHHbIX AMAarHOCTUYEeCKMX nokasatenein coctosHusa 'TC HagnexuT onpedensaTs ¢ UCMOMb-
30BaHWEM MPUHATLIX B MPOEKTHON OOKYMEHTAUUW OeTEPMUHUCTUYECKUX (pacyeTHbIX) Modenen paboTbl cu-
CTEeMbl «COOpPYXeHUe — OCHOBaHue» (cMm. 7.2). MNpu aTOM B Ka4eCTBe MUCXOAHLIX JaHHbIX NS 3TUX Mogenen
cnegyeT UCMONb30BaTbh (PakTUYECKMEe ANS KaXdoW cTaguu CTPOUTENbCTBA W HanoMHeHWs BOAOXpaHunuLia
3Ha4YeHus (hakToOpoB BHELWHWX Bo3gencTeuidi Ha 'TC, a TakKke pacqHeTHble 3Ha4YeHus1 (akTOpPOB BHYTPEHHErD
COMPOTUBMNEHUS CUCTEMbI «COOPYXEHUE — OCHOBAHWE», BKIHOYAs 3HAYEHWUSI PACUYETHbLIX XapaKTepUCTUK UC-
NMONb30BaHHbLIX CTPOUTENBHLIX MAaTepuanoB U rpyHToB ocHoBaHu [ TC.

5.4.7 B HauaneHbIn nepuog akcnnyaTtauumn ['TC KOppekTHOCTb AEeTEPMUHUCTUYECKUX MOAEeNen U 4OCTo-
BEPHOCTb MOMy4YaeMbIX C X NOMOLLLI0 pe3ynsTaToB A0MKHbI BbiTh NpOBEpeHbl MOCPEACTBOM COMOCTaBIEHWS
3TUX pe3ynbTaToB C PakTUYeCKUMU 3HAYEHNAMU AMAarHOCTUYECKUX rnokasaTtenen, Nonyd4eHHbIMWA No AaHHbIM
HaTypHbIX HAbnAEHWA NPU COOTBETCTBYIOLLMX 3HAYEHUsIX Harpy3oK u Bo3aencTsmii Ha [TC.

5.4.7.1 lNpw cywlecTBEHHON pasHULIE COMOCTaBNAEMbIX PACHETHbIX U HaTypHbIX OaHHbIX, B HECKOIbKO
pas NnpeBOCXO4ALLEN NOrPELUHOCTE U3MEPUTENBHOW CUCTEMBI, AETEPMUHUCTUYECKME MOLENN HAOMEXUT «Ka-
nubpoeatb» (cm. 7.8).

5.4.7.2 Tlpn HeyOOBNETBOPUTENbHLIX Pe3ynbTaTax «kannbporku» OETEPMUHUCTUYECKUX MOZENER 1 Npu
HanM4yuu JOCTAaTOYHO NPeACTaBUTENbHOMO BPEMEHHOMO psda pe3ynbTatoB MHCTPYMeHTanbHbIX HabniogeHun
3a AMarHoCcTUYeCKUMM NoKasaTensMu (OXBaTbiBaloLLero He MeHee 5 feT HenpepbIBHbIX HabnogeH Wi Npy K-
nnyatawlmu COOpPYXeHWs B AuManasoHe Harpysok, paHee ucneitanHbix [TC, M cogepxawero He meHee 12 pe-
3ynLTaToOB M3MEPEHUIA), MOMYYEHHbBIX B MpoLiecce HaTypHbIX HabnoaeHui 3a 'TC, a Takke nNpyu HOPMansHOM
X04e WX W3MEHEHWIM BO BPEMEHU (CM. npunoxeHusa B u M), HAANeXWUT ucnonb3oBaTe CTATUCTUYECKUE UITKU
CMellaHHble NporHo3Hblie Mogenu (cm. 7.10, 7.15).

5.5 K obbektam ouarHoCTMpOBaHUA CrieflyeT OTHOCUTb TakMe KOHCTPYKTUBHbIe anemeHThl [[TC, TexHu-
4YecKoe COCTOSIHME KOTOPbIX O4HO3HAYHO BNUSET Ha HageXHOCTh M 6@30MacHOCTbL COOPYKEHWS B LIENOM.

5.5.1 Ona 'MC 13 rpyHTOBbLIX MaTepnanos B kKa4ecTBe 00bLeKTOB AMarHOCTUPOBaHWMSA HaANeXMT UCMOoSb-
30BaThb:

- BEPXOBbIE U HKU30BLIE OTKOCkI [TC;

- TEno NnoTuH (Aamb) n ux rpebHu;

- NMpOTMBOMUNBLTPALMOHHLIE YCcTpoicTBa B [ TC 1 B OCHOBaHMSAX;

- OpeHaxHble ycTpoincTtea 'TC;

- Deperosble NpuMbikaHusa FTC 1 UX CONPSXKEHUA C OCHOBAHWUEM;

- conpsikerusi ' TC 13 rpyHTOBLIX MaTepuanoB ¢ 6eToHHsiMn TTC n T. 4.

5.5.2 [nsa 6etoHHbIX [TC B kKauecTBe OOBEKTOR AMArHOCTUPOBAHWS HAANEXUT NCNONb30BaTb:

TEeno nmnoTuH;

HecyLle CTpoUTeSbHble KOHCTpyKUuK I'TC;

MEXCEKLMOHHbIe, MexcTonbyaTtble 1 Mex0OnodHble WBkl (B 3aBUCUMOCTH OT KOHCTpyKuun MTC);
LLIOB MO KOHTAKTY MMOTUHBI U OCHOBaHWA;
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- ycTowu;

- BbIKK;

- 3anemeHThbl Bogonoaeoasulero Tpakta [3C (TypbuHHbLIE BOAOBOALI, BOA03abopHEIE YCTPOWCTBA U Ap.);

- YCTpOWCTBa ralleHusi BOOHOW 3Hepruum (Bogocbpockl, BoAoGoWHEIe KONoaLkbl, CTEHKA U Ap.);

- ocHoBaHue I'TC;

- 3nemMeHTbl MOA3EeMHOro0 NPOTUBOMULTPALMOHHOIO KOHTYpPa (OpeHaXW, LeMEeHTAaLMOHHbIe 3aBechl)
UT O.

5.5.3 B obaAsaTenbHOM nopsagke B kKa4ecTBe 0ObEeKTOB AMarHocTUPOBaHUA HagnexuT Bbibupats [TC 1
UX 3MEMEHThI, HapyLUEHUS NMPOYHOCTU UMW YCTOMYMBOCTM KOTOPBLIX MOTYT MPUBECTM K BO3HUKHOBEHWIO Ypes-
BblYalHbIX CUTYaLIMIA.

BuiaeneHue Hanbonee OTBETCTBEHHLIX 3NMEMEHTOB W KOHCTpyKUuii [TC, noanexawmnx guarHocTupoea-
HWIO, CNeayeT OCYLLECTBNATL Ha OCHOBE Ka4eCTBEHHOTO aHanusa pucka BO3HUKHOBeEHMA aBapuin [TC, BkMto-
yaroLero:

- NpenBapuTenbHbIA aHanu3 onacHocTen, cnocobHbIX NpueecT K aBapuu ['TC;

- pa3paboTKy NepeqHsl BO3MOXHLIX MPOLECCoB U cOBLITUIA, NpuBoaALmnX K arapun M'TC;

- hopMUpOBaHWe NepedHs BO3MOXHbIX cLlieHapueB apapuin [ TC n nx nocnencTeuii.

5.6 [Onsa kaxgoro 13 guarHoctTupyemMbix anemeHToB [TC, B 3aBUCMMOCTM OT €70 KOHCTPYKTUBHBIX OCO-
©eHHOCTEN, YCrOoBUA 3KCNyaTaunun M BO3MOXHbIX MNOCMNEACTBUIA NPU NOBPEXAEHWAX, B pasaene npoeKkTHON
AOKYMEHTALUMW, KOTOPbLIA pacnpocTpaHsieTcsl Ha HaTypHble HabnwogeHus, gomkeH ObiTb onpegeneH coctas
ANarHoCTUYeCKMX NokasaTene CoOCTOAHUA (CM. NpunoxeHue A).

5.7 B pasgene NpoekTHOW AOKYMEeHTaUWKU, pacrnpoCTPaHSALWEMCS Ha HATYpHble HabNAeHWs, NS Kax-
L0ro N3 AMarHoCTUYECKMX NoKasaTernen OOMKHbI BbiTb yKazaHbl KpuTepuarbHble 3Ha4eHNA KONMMYECTBEHHbIX 1
KayecTBEeHHbIX ANarHOCTUYeCcKUX nokasarenen coctoaHusa I TC. KputepuanbHbie 3Ha4eHWs, yKa3aHHbIe B Npo-
€KTHON JOKYMEHTaLuW, NMoANeXaT YTOMHEHUIO B Nepuo HavyansHoW akcnnyatauuu FTC ¢ y4eTom uamMeHeHuA
KOHCTPYKUWIA 1 pexunmoB akcnnyataumm ['TC, BHECEHHbIX B XOL4E MX NPOEKTUPOBaHUA 1 CTPOUTENLCTBA.

5.8 ObocHoBaHWe KpUTepUanbHbIX 3HAYEHUI KONMUYECTBEHHbIX U Ka4eCcTBEeHHbIX QWAarHoCTUYEeCKUX Mo-
kazaTtenen coctosHua [ TC Ha cnegyoWwnia mexaeknapaunoHHbIN Nepuos HagnexunT BbINMONHATL B NpoLecce
aeknapupoaHua 6esonacHoct T'TC 1 NpUBOOUTL B NOACHMTENBHOW 3anucKke K KpuTepusam 6e3onacHoCTM
TC.

5.9 Mpwu o4yepenHoM geknapupoBaHun besonacHocTk ITC cocTaB 0O6bLEKTOB AUMArHOCTUPOBAHMA 1 KpK-
TepuarbHble 3Ha4YeHns AMarHOCTUYECKUX NokasaTenen Ux COCTOSHWA nofnexart yTodHeHuwo. MNMpaBuna akc-
nnyatauun F'TC B YyacTv opraHu3auMu HaTypHbIXx HabnwaeHW noanexar KOPpPeKTUPOBKe, ecriv B Nepuog
JeknapupoBaHua BezonacHocTn BNy yTouYHeHbI KpuTepun BesonacHoct TC.

6 PazpaboTka npoOrHo3HbIX MatemMaTU4eCcKnx Mmogeneun
rMapoOTeXHUYECKUX COOPYXKEHUN

6.1 TpK OLEHKe COCTOSIHUS CUCTEM «COOPYKEeHWe — OCHOBaHWe», B Xofe onpefeneHus Kputepues
©esonacHocTu 'TC, cnegyeT UCNonb30BaTh CrieaylLne NPOrHO3HbIe MOAENN:

- OeTepMUHUCTUYECKUE (pacyeTHble), paspaboTaHHelie Ha cTagum npoekTupoBaHusa 'MTC 1 yTOYHEHHbIe
Ha cTaguu aKkcnnyaTauum;

- CcTaTUCTUYECKUE (perpeccuoHHsie), paspaboTaHHble ona craguu akcnnyatauum [TC;

- CMellaHHble MOAenu, Ucnonb3yemele Ha cTaguv akcnnyatauum FTC.

6.2 detepmuHuctudeckue mogenu 'MTC (matemartunyeckue pacyeTHole mogenu 'TC) cneayet npume-
HATb ANS NONyYEeHWs1 PpacHeTHbIX (AeTEPMUHUPOBAHHLIX) 3HAYEHUW OMarHOCTUYECKMX NokasaTenei noeege-
Huss TTC Npu TeX UMK WHBIX COYETaHWUSIX HArpy30K WU BHELIHUX BO3OEMCTBUA HA HUX, a TaKKe NpW pacyeTHbIX
3HaYEHMAX XapakTepPUCTUK (PU3NYECKNX U MEXAHUYECKMX CBONCTB MaTepuarnoB CUCTEMbl «COOPYXeHne — oc-
HOBaHMWe».

6.3 Ha cTagum npoeKkTMpoBaHUsA OOIMKHbI BbiTh pa3paboTaHbl NPOrHO3HbIE AETEPMUHUCTUYECKUE MO-
Aenu, ¢ UCNoMNb30BaHWEM KOTOPbIX OOMKHbI ObiTe BbiMonHeHsbl pacdeTsl HOC, npoyHoCcTH, yCTOMYMBOCTU U
pedopmupoBaHus anemeHToB [ TC. PacyeTbl BLINOMHAKTCA C YYETOM M3MEHEHUA BO BPEMEHMW NapameTpoB
PUNBETPaLMOHHOIO pexXxumMa 1 TeEMNepaTypHO-BNaXXHOCTHOTO cocTosHus (ana 'TC, pacnonoXeHHbIX B CEBEp-
HOW CTPOMTENbHO-KNMMaTU4YeCcKon 30He, B cooTBeTcTBUM ¢ CIM 131.13330.2020) anemMeHTOB CUCTEMBbI
«COOpYXEHUE — OCHOBaHMWE».
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B cBs3u ¢ Bonblion cneundrkor yKa3aHHbIX 3a4a4 U CIOXHOCTbI MX PELUEeHUA, a Takke BbICOKOWN OT-
BETCTBEHHOCTbIO Pe3ynbTaToB AaHHbIe pacyeThl HE0BXOOWMO BbIMOMHATL B CMELMann3nupoBaHHbIX Hay4YHO-UC-
cnefoBaTelibCKMX UM NMPOEKTHLIX OpraHn3aumnsx.

OunarHoctuyeckne nokasatenu cocTosaHua 'TC K UX KpuTepuanbHble 3HaY4eHWsa OOoKHbI HA3Ha4YaTbes ¢
MCronb3oBaHWeM pe3ynbTaToB BbllenpuBedeHHbIX pacyeToB.

6.4 Pac4yeTbl B NPOEKTHON AOKYMEHTALWK C MCMNOMNb30BaHNEM OETEPMUHUCTUHECKNX MOAENEN, KOTopble
NPUMEHRAIOTCH ONs Bbibopa gMarHOCTUHYeCKMX noKasaTerneid COCTOSHUS CUCTEMbl «COOPY)XEHMe — OCHOBa-
HUE» WU HasHa4YeHUs ONA HAX KpUTepUarnbHbIX 3HA4YeHU, JOMKHbI ObiTh BbIMOMHEHbI ANA pacdyeTHbIX codeTa-
HWIA haKTOPOB BHELUHWX BO3AeWCTBMIA Ha MTC M pacyeTHbIX COYETaHWA haKTOPOB BHYTPEHHEro COMPOTUB-
neHus (Hecylen cnocobHOCTU) CUCTEMBI «COOPYXXEHWE — OCHOBAHWE» C YYETOM HAaCTYNIeHns npegenbHbIX
COCTOSIHWIA B Nepuo CTPOWTENLCTBA W 3KcnnyaTauum (cm. 8.2).

PacyeTHble 3Ha4YeHWA OMarHOCTUHYECKMX MoKasaTenen CUCTEeMbl «COOPYXEeHWe — OCHOBaHue» Hagne-
XUT onpefenaTb C y4eToM:

- HENWHENHOCTU MEXaHWYEeCKNX CBOMNCTB FPYHTOB Tena u ocHoBaHus [TC;

- HEeOOQHOPOAHOCTU CTPOEHUS MacCuBa FPYHTOB OCHOBAaHUS,

- BO3MOXHbIX U3MEHEHUI MX (PU3NKO-MEXAHUYECKUX CBOMCTB BO BPEMEHW U B 3aBUCMMOCTM OT TemMne-
paTypHO-BMaXHOCTHOIO COCTOSAHUSA.

6.5 Mpu paspaboTke OETEPMUHUCTUMHECKUX MPOTrHO3HbLIX MOAENeW crnefyeT MCMNonb30BaTbh MCXOOHbIE
LaHHble B 3aBMCMMOCTW OT TWMa W Krnacca oTBeTcTBeHHOCTU [TC, 0CHOBaHHbIEe Ha 0bLnX pesynbratax:

- OUEHKW ycroBmia akcnnyataumm 'TC;

OLEHKW UHXEHEepPHO-reonorMyecknx 1 rmaponoruyeckux ycroBum nnowanku ctpoutensctea ['MC;
pacyeToB NPOYHOCTU U YCTOUYMBOCTU CUCTEMBI KCOOPYHEHWEe — OCHOBaHUE»,

pacyeToB UNLTPALMOHHON NPOYHOCTU CUCTEMBI «COOPYXeHUe — ocHoeaHue» ['TC;

pac4eToB YCTONYMBOCTU CKIIOHOB W OTKOCOB, NpUMbIKatowmx Kk M'TC;

pacyeToB M3MEHEHWNA TeMNepaTypHO-BMaXHOCTHOIO COCTOSIHUA Tena U ocHoBaHusa 'TC, a Takke ero
BeperoBbix npuMblikaHuii (gna FTC, pacnonoXeHHbIX B CEBEPHON CTPOUTENBHO-KIMMaTUYECKON 30HE, B COOT-
BeTcTBMM ¢ CIM 131.13330.2020).

6.6 [eTepMMHUCTUYECKME pacyeTHble Mopdenu, pa3paboTaHHble Ha CTaAuW MPOEKTUPOBAHWUSA, MOTryT
BbITb MCNONb30BaHbl TAKKE Ha CTaguaX HadanbHOW 3akcnnyataumy ['TC gns nNporHosa ux noBedeHwuss Npu
CYLLIECTBYHOLLMX HA MOMEHT BbIMOIMTHEHUSA PACYETOR 3HAYEHUsIX BHELIHUX Bo3aencTBuid Ha [ TC. C aTol uenbio
HaAMeXWT BbIMNOMHATL PACHEThI HA BCE MPOMEXYTOYHbIE 3HAYEHUA BHELUHWUX BO3AEWCTBUIA MPU peanbHbIX (Ha
cTagun Bo3eefeHuA TC) pacdeTHbIX 3HAYEHUAX XapaKTepPUCTUK MCMNOMbL30BaHHLIX CTPOUTENLHLIX Marepua-
NOB Tena CoopYXeHUs U XapaKTepUCTUK TPYHTOB OCHOBAaHMUS.

6.7 Ha ctagmsax ganbHedwen skcnnyataumm ['TC pa3paboTky geTepMMHUCTUYecKoW Mogeny nubo «ka-
NUBPOBKY» pacyeTHOM MoOenu, pa3paboTaHHOW Ha cTaguM NPOEKTUPOBaHUSA, HE0OXOOMMO OCYLUECTBNATL B
cnyyae MaMeHeHuin ycnosui skcnnyatauum ['TC nnu nokasatener ux cCOCTOSHUA, (UKCMPYEMbIX B X04e Ha-
TYPHbIX HAbnogeHWA No OTHOLLEHWIO K YCTaHOBMEHHBIM B MPOEKTHON JOKyMeHTauun nubo onpegeneHHbIM Ha
OCHOBE CTaTUCTUYECKOW MPOrHO3HON MOAENU, a TakKe NPy M3MEHEHUAX B X04e CTPOUTEeNbCTBa UMW aKcnnya-
Tauuu CBOWCTB IPYHTOB CUCTEMbI «COOPYKEHWE — OCHOBAHUEY.

6.8 lNpouenypy «kannbpoBkM» pacyeTHOW MOAENW criefyeT NPOBOAWTL B CrieayoLem nopagke:

- BBOAWTCHA HEKOTOpAsi Mepa NorpelHocTn (HEBA3KA) MeX Ay PpacHeTHbIMU U M3MEePEHHbIMW 3HaYeHUAMN
OnarHocTUYeCcKnxX nokasaresien, npesocxogsilas norpewHocTe U3MepPUTENBHOM CUCTEMBI;

- MPUHATbIE B NPOEKTHOM OOKYMEHTAUWM 3Ha4YEeHNSA (PU3NKO-MEeXaHUYECKNX XapaKTepUCTUK Marepuanos
BapbMpYOTCA (MM OalTCA HEKOTOPLIE MpUpaLleHns);

- BbIMOJHSAETCS CEPUA PACYETOB MpU PasnunyHbIX («NPOBapbUPOBaHHBIX» ) 3HAYEHNAX PN3NKO-MEXaHWNYe-
CKWX CBOWCTB, 1 AN KaX40ro U3 HMX BbIYUCIISIETCA HEBA3KA MeX QY pacyYeTHbIMU U U3MepeHHbIMW NoKasaTens-
MW COCTOSAHWSA (NepeMeLleHUsaMN, HanpsiKeHUs MK, pacxogaMmu bunsTpaumu, TemnepatypaMmu v ap.);

- MO BeNnWYnHEe HEBA3KW ONA BbINOMHEHHOW CEpUK pacyeToB BbiIDMpaeTcs nepeoe NpubnuxeHue K «ka-
NMOpoBaHHOM» MOLENN — B KAYeCTBe HOBLIX 3HAYeHU (DU3NKO-MexaHUYeCKnX CBOMCTB BbibuparTcsa Te, Ans
KOTOpbIX MonMyYyeHa HauMeHbLUasi HeBsi3ka MeXay pacyeTHbIMU U U3MEPEHHBLIMU 3HAYEHUAMMU;

- npouecc «KkanvbpoBKM» pacyHeTHOM MOAENM MOXHO NMPOAOIMKWMTE, NpuaaBas 3Ha4YeHUsAM napaMeTpoB
MOAENX NepBoro NpMBNMXKeHust HoBble BapyMaunn 1 BbINOMHAA HOBbIE CEPUN PacHeToB.

6.8.1 BapbupoBaHue MexaHWYecKMX NapamMeTpoB PacyeTHOW MOAENW AOMKHO NMPOWM3BOAUTHLCA TaKMM
obpa3zom, 4Tobbl 3HA4YeHUsa oTKkanMbpoBaHHbLIX NapaMeTPOB OCTaBanuCh pearnbHbIMK U He BbIXOAWIW 3a npe-
Aenbl BO3MOXHOW MOrPeLHOCTN B UX onpeaeneHnn.

8
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6.8.2 OnucaHHas BbilWe Npoleaypa kanwbpoBkM MoxeT ObiTk 0606LeHa 1 chopManva3oBaHa kak 3agaqa

Ha MUHUMYM yHKUWOHaNa Hesaskn @ (E, ., E )

i J
BE i Egon Y=, VY, ¥ FoacaFian ¥ (1)
i=1j=1

roe F

pacy (Fuaw) — PacdyeTHoe (M3MepeHHOe) 3HauYeHWe [AWarHoCTUMECKOTO mokasatens (MepemelleHus,

HanpsKeHus, PUNETPAaLMOHHOIO pacxoda u T. A4.);
| — KONW4ecTBO LMKMNOB HaTypHbIX M3MEPEHWI OMarHOCTUHEeCKOro nokasaTtens, Boweawnx B
Ba3oByto NocnefoBaTenbHOCTb KanMbpoBKy;
J — KONMWYeCcTBO TOYEK M3MEpEeHWs AMarHOCTUYEeCKOro nokasaTtens, Boleawux B 6azoByro
nocnegoBaTenbHOCTE KannbpoBKuy;
E, sy — a@prymeHThbl (pyHKUMOHANA HEBA3KM ®, B AaHHOM criy4yae MoAaynu aedopmalny nnoTWHb
E,, W OCHOBaHuA E ..

6.8.3 MuHuMunzaumns dyHkumoHana ® MoxeT NpoBOAUTLCA NOBLIM M3 U3BECTHLIX B MPUKNAAHON MaTe-
MaTUKE YMCMEHHbIX MeToOoB. B kadecTBe Ha4anbHoro npubnmxeHns 6epyTcst MPOEKTHbIE 3HAYEHUS KOpPPEK-
TUPYEMbIX (Kanubpyembix) MexaHn4eckux napaMmeTpos (B AaHHOM Cllydae NpoeKTHbIe 3HadeHus £, E ..).

6.8.4 B dbyHKUuMOHane @ Yncno BapbMpyeMblix NapaMeTpoB, C MOMOLLbIO KOTOPbIX AOCTUraeTcH nyyllee
npubnuxeHve pesynsTatoB U3MEPEHUIA U PacYeToB, B3ATO ANSA ONpedeneHHOCTH paBHBIM ABYM (MOgyMb Mo-
TWHbI E 1 OCHOBaHus E ., ). B obuiem cnyyae yncno kanubpyembix MeXaHMYecKux napameTpoB MOXET BbiTb
WHbBIM.

6.8.5 Ecnn nocne kanubpoBKM OTKOPPEKTMPOBAHHbLIE MexaHW4eckue napameTpbl (KoadUUneHTbI
YpaBHEHWI) pac4YeTHON MOZENM HepearnbHbl U CYLLEeCTBEHHO OTNIMYAKTCA OT UCXOOHbIX (MPOEKTHbIX), TO 3TO
03HavaerT, YTo BblibpaHHasa ana kanubpoBKM pacyeTHas MOAerNb He MOXET ObiTb NPOrHO3HOM W OOMKHa OblThb
3ameHeHa Ha gpyryto, bonee agexkBaTHyo peanbHon paboTe COopyKeHNs.

6.9 lNpu oueHke NOrpewHOCT AETEPMUHUCTUYECKOW pacHeTHOW MOOENW HaanexuT BbINONHWUTL OO4HY
WI HECKONbKO Cepuid pacyeToB NpW OOQMHAaKOBbIX 3Ha4YeHusx dbaktopa BHelwwHero BosgencTensa Ha [TC npu
xapakTepucTukax dakropa BHYTPEHHEro conpoTuBneHnus MOAenu, U3MeHAEMbIX B AMana3oHe UX peanbHbiX
3Ha4YeHWN.

6.10 TNpwu cobniogeHun ycrnoBuii, NpMBEAEHHbIX B 6.4.7.2, HAANEXWT UCNONb30BaTh CTATUCTUYECKME MO-
Oenu AMarHoCTUYeCKNX nokKasaTtenen — mateMaTudyeckue perpeccrMoHHble Moaenu, npuMeHaemMsle npm obpa-
BoTKe HaTypHbIX AaHHbIX, NONYYEeHHbLIX HA cTaguu skcnnyataumn [ TC, ansa onpegenenns Hanbonee BeposAT-
HbIX 3HAa4YeHWA AMarHOCTUHECKMX NoKasaTenen, a TakKe UX JONYCTUMbIX OTKIOHEHWUA (B BOMbLUYIO 1 MEHbBLLYIO
CTOPOHBLI).

6.11 CraTuctnyeckue mMogenu cnefyet NPUMEHSITb AR NPOrHo3a 3Ha4YeHWn QUarHoCTUYECKUX nokasa-
Tenen Ha ctaguu akcnnyartaumm I'TC npyu HaNnWYMK 0OCTaTOYHO NPeAcTaBMTENbLHOMO BPEMEHHOTO paaa HaTyp-
HbIX JaHHLIX O OUArHOCTUYECKUX NMOKa3aTensax (OXBaTLIBAKOLLEro He MeHee 5 neT HenpepbIBHbIX HAabMwaeHWA
NpW 3KcnnyaTaluMy COOpPYXeHWSA B UMana3oHe Harpysok, paHee ucnbeiTaHHbix [TC, 1 cogepxallero He MeHee
12 pe3yneTaToB U3MEPEHWIA AMarHOCTUYECKOro Nnokasarens), M3MeHsIeMblX B Auana3oHe peanbHbIX BHELHUX
BO34ENCTBUIA, paHee ucnbiTaHHbix [TC.

6.12 MNMocTpoeHne cTaTUCTUYECKOW Mogenu HeobXxoAMMO BbIMOMNHATE B Credylollei nocrnefoBaTenb-
HOCTH:

- 13 BpEMEHHOI0 pada UMEHLLUXCA AaHHbIX HAaTYPHbLIX U3MEPEHUA ANAarHOCTUYECKOro nokasarens dyop-
MUPYIOT 6a30BYH0 NOCNEL0BATENbHOCTL HATYPHBIX AaHHbIX £,

- MPOrHO3WpyeMoe 3Ha4YeHWe Kaxdoro AMarHoCTUYECKOro nokasarens anor npeacTaensoT B BUOE aM-
NMPUYECKon PopMYnbl, aprymeHTamm KOoTopor MoryT BbiTe Bpems f, 0606LLeHHbIE BHELLHWE Harpy3Kku p, TEM-
nepaTtypHbie BO34eNCTBMA T ¢ HeonpeaeneHHbIMK KoadduumeHTamn (B NPOCTENLLMX CryYasx aMnupuyeckas
dopmMyna umeeT BU CTENEHHOrO MHOTOYMNEeHa OT apryMeHToB p u T);

- W3 YCMNOBWA MUHUMYMa HEBA3KU Mexay anor " F ., (METOAOM HAUMEHbLUNX KBAAPaTOB) ONpedensoT
YWUCIEHHble 3Ha4YeHUs HEU3BECTHbIX KO3do(PULUMEHTOB MHOro4neHa anor;

- onpefensitoT NorpeLHocTs NPorHo3a é no popmyne

E.

nm

$ = ko, (2)
rne o — CpegHeKBagpaTnyeckaa norpellHoCTb NPOrHo3a Ha aneMeHTax GazoBoM nocnegoBaTenbHOCTH,
9
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 13/32

CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-59873-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65059
https://gostexpert.ru/gost/gost-59873-2021?utm_source=pdf&utm_medium=65059&utm_term=page

FOCT P 59873—2021

k=1,2,3 — uenbie 4nicna (npu k = 3 BEPOATHOCTb NoNagaHva F .. B MHTepBar 3Ha4eHn anor * § cocTaBng-
eT bonee 99 %, NO3TOMY NPW HA3HAYEHUWU KPUTEPUArbHbIX 3HAYEHWIA He cneayeT UCNoNb30BaTh
3Ha4veHus k = 3);

- OUEHMBAIT 3HAYMMOCTL (MMM BECOMOCTh) KaXA0ro M3 KoahULMEeHTOB yHKLMK anor W UCKMIOYaKT
Mano3Havallme YreHbl;

- MOCTPOEHHY NMPOTHO3HYH CTATUCTUYECKYH (DETPEeCCMOHHYI0) MOAENb NPOBEPAIT Ha AAHHbIX HATYp-
HbIX U3MEPEHUIA, He BOoLleawnx B 6a30By0 nocneaoBaTensHOCTh (BepuduKaLma Mogenu);

- npu HeoBXOAMMOCTW OCYLLIECTBNSAT KOPPEKTUPOBKY MPUHATON NPOrHO3HOW Modenw.

6.13 Mony4yeHHas cTaTucTMYeckas (perpeccuoHHasa) modenb JomkHa ObiTb NpegcTaBneHa B akcnnya-
TUpYIOLWYO opraHn3auuio B Buge popMyn ANst BblYUCIIEHWS anor UNu B BUAE KOMMLIOTEPHBLIX MpOrpaMm, ¢
NMOMOLLbIO KOTOPbIX MO TEKYLUMM 3HAa4YeHUaM ¢, p 1 T ONpeaensTcs 3Ha4YeHus anor M UX MOrpeLIHOCTb.

6.14 B npouecce akcnnyatauuu I'TC (npu kaxaom o4epefHOM AeknapupoBaHum 6e3onacHocTu) ctaTu-
CTMYECKYID MOAerb HeoBXoOMMO KOPPEKTMPOBAaTb C YHETOM 3Ha4YeHUIn OMarHoCTMYecKUX nokasaTenen, nony-
UYEHHbIX B MeXJeKNnapauWoHHbIA Nepuog.

KoppeKTMpoBKY CTaTUCTUYECKON MPOrHO3HOW MOZenu crnefyeT BbIMOMHATbL C COOTBETCTBYOLMM 060-
CHOBaHWeM; B Cliy4ae yBenM4eHus NorpelHoCTy NporHo3a U (Mnu) Hanu4ms NprsHakoB NOABNEHUS] HeraTme-
HOW OWHaMUKN U3MEHEHWS ONarHOCTUYECKOro nokasaTens B 06a3aTensHOM Nopsigke HeobxooMMOo BbIMOMHATL
pacyeTHY oueHKy cocTosHus TC (ycTonymBocTb, AedopMaumi U UNbTpauuoHHas NpoYHOCTL CUCTEeMbI
«COOPYXEHUE — OCHOBaHUE»).

6.15 CmeluaHHble NPOorHo3Hble MOZEenyn HagneXuT UCMoMb30BaThk B TeX Cry4asx, Korga dhaktuyeckue
3HaYeHuUsa ONarHoCTUYECKUX NokasaTenen CyLecTBEeHHO OTNUYaTCs OT MX 3HAYEeHUI, onpefeneHHbIX Kak no
O0eTePMUHUCTUYECKUM, TaK U N0 CTAaTUCTUYECKUM Mofensam. B aTux cnyyasax Ans pasHbix guanas3oHoB U3Me-
HEHWA 3HAYEeHW HAaKTOPOB BHELLUHEro BO3AEWCTBUS U BPEMEHHLIX WHTEPBANOB HAOAMNEXUT NPUMEHATE pas-
nu4yHble Modenu (Tak, HanpuMmep, NpU oNUCcCaHUK 0BpaTUMbIX COCTABNSALLNX KpUTEPMUATBHBLIX 3HAYEHUI aua-
FHOCTMYECKUX MOKasaTenen BHYTPEHHEro COMPOTUBIEHUA CUCTEMbI «COOPYKEHWE — OCHOBaHWe» crnenyet
MNCNoNb30BaTh AeTePMUHUCTMYECKE MOLEenu, a Npu onucaHuKM HeobpaTMMbIX COCTaBMNSALWMX KpuTepuanb-
HbIX 3HAYEeHWI AUarHOCTUYEeCKMX NoKasaTenen HaanexuT UCNofb30BaTh CTAaTUCTUYECKNE MOZenu).

6.16 Cneumnduka paspaboTkn NporHo3Hbix Mmopgenen ' TC npueeneHa B npunoxenunax O v E.

7 KonuyecTBeHHble KpUTepuM 6e30MacHOCTU rMOPOTEXHUYECKMX COOPYKEHUN
M NOPAAOK UX onpeaeneHuns

7.1 OnepaTUBHYIO OUEHKY TEXHWYEeCcKoro cocTosiHia [TC no kaxaoMmy M3 AMarHOCTMYEeCKUX nokasaTe-
e HagnexuT BbIMOIMHATL NO pesynbTataM ConocTaBneHns X akTMYeCcKMX 3Ha4YeHNI (M3MEPEHHbIX B HATYP-
HbIX YCMOBUSIX UNW BbIMUCINEHHBIX MO pe3ynsTaTtaM M3MepeHUid) ¢ Ha3Ha4YeHHbIMW AN HUX KpUTepranbHbIMU
3Ha4YeHuaAMK yposHen K1 n K2.

7.2 KonwuyecTBeHHble 3Ha4yeHua Kputepnes K1 v K2 gnarHocTuHeckux nokasaTtenen HagnexuT ycrta-
HaBnNMBaTb MO pesynbTataMm oueHkM peakuun ['TC Ha dhakTopbl BHELWHWX BO3OEWCTBMIA MPU MX OCHOBHOM W
0cobOM COYETAHUAX COOTBETCTBEHHO.

Peakuuto N'TC onpenensoT Ha OCHOBE BblYUCNEHWA 3HAYEHUA AMAarHOCTUYECKUX NokasaTenen ¢ UCNosb-
30BaHMEM pacYeTHbIX MPOrHO3HbLIX MOAENEN NPU Harpy3kax U BO3AENCTBUSAX OCHOBHOMO ¥ 0coBOro codeTaHum.
CocTag Harpy3ok B yka3aHHbIX COMETaHWUAX U cnocobkl UX onpegenenuns 4omkHbl BbiTh NpuHATHI Ans F'TC B 3a-
BMCMMOCTM OT €ro TMNa 1 Knacca OTBETCTBEHHOCTW B cooTBeTcTBUKM ¢ CINM 20.13330.2016 n CIM 38.13330.2018.

7.3 3Havyenus K1 1 K2 onsa kaykgoro M3 AMarHoCTUYecKux nokasateneid coctostHusa 'TC HagnexuT ycTa-
HaBnNMBaTk Ha cTaguu npoekTupoBaHus TC 1 Npu ero gansHeWLWen 3KCNNyaraLmMm, ¢ UCMNoNb30BaHeM ae-
TEPMUHUCTUHECKMX pacHeTHbIX mopenewn. [Mpyn HeBO3MOXHOCTK (MO TEM MINU MHBIM MPUYKHAM) BbINOSHEHWUS
YOOBMNETBOPUTENLHON «KanMbpoBKU» OeTepMUHUCTUYECKUX Modeneid [ TC Ha cTagum ganbHenwen akennya-
Taumm ['TC 1 obaAzaTenbHOM HanNnM4YMM 4OCTaTO4HO NPEACTaBUTENBHOIO BPEMEHHOTO Psiia MHCTPYMEHTamNbHbIX
HabnwaeHuin 3a OMarHOCTUYEeCKMMI nokasatenamu coctosiHua TTC, oxBaTbiBalOWEro He MeHee 5 neT He-
npepbiBHbIX HAbNwAeHWA Npu 3KkcnnyaTtalny COOPYXeHUsA B AMana3oHe Harpysok, paHee ucnbitaHHbix [TC,
W cofepxallero He MeHee 12 pesynesTaToB U3MepPeHWin, a Takke NMpu HOpManbHOM XOA4e WX W3MEHEeHUI BO
BpemMeHu (cMm. npunoxeHusa B u M) 3Hauenns K1 n K2 yctaHaBnuBaloTCH € MCNONb30BaHUEM CTaTUCTUHECKUX
WM CMeLUaHHbIX NPOrHO3HbIX Mogenen (cM. pasgen 7).
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7.4 Ha ctagmn npoektupoBaHusa 'TC 13 rpyHTOBbLIX MatepyanoB OOMKHbI BbiTb onpegeneHsl AeTepMu-
HUpoBaHHble 3HadeHusa K1 n K2 onga cnegyowmx oMarHoCTMHECKUX nokasartenen (npy HanMyYnum cOoTBETCTBY-
towen KMA) (cm. npunoxkeHusa A n B):

- HanpsbkeHuin n gecdopmauui B Tene NC;

- 0CafoK W rOPU30HTarnbHbIX CMELLEHWUA BHELLHeR noBepxHocTu [TC;

- MOMOXEeHWN NOBEPXHOCTU AENpeccuu N BENUYMH yaenbHbIX (DUNbTPaLMOHHBIX PACcX0AO0B;

- YCTOWYMBOCTU BEPXOBbIX M HN30BbIX OTKOCOB;

- pacnpegeneHvii U U3MeHeHU Bo BpeMeHW TemnepaTypbl rpyHToB B Tene FTC 1 ero ocHoBaHuu (4ns
'TC, pacnonoXxeHHbIX B CEBEPHOM CTPOUTENLHO-KNUMAaTUYECKOW 30He, B cooTBeTcTBUM ¢ CIM 131.13330.2020)
v np.

7.5 Ha ctaguu npoekTupoBaHus 6ETOHHLIX U xene3obeToHHbIx TTC Ha OCHOBaHWKU PacyeToB MPOYHO-
CTW W YCTONYMBOCTH CUCTEMbI KCOOPYXXEHNME — OCHOBaHWE» MO NpPefenbHbIM COCTOAHUSM NePBO rpynnbl Mo
FOCT 27751 pomkHbl ObITb ONpeaeneHbl AeTePMUHUPOBaHHbIe 3HadeHus K1 v K2 ansa cnegyowmx guarHo-
CTMYECKMX nokasaTenen (Npu Hanuyum cootBetcTeyowen KWUA) (cm. npunoxeHus A n B):

- HanpskeHui u necpopmauuin B 6eToHe U apMaType;

- BepTUKanbHbIX cMelleHuid (ocanok) F'TC 1 ux OCHOBaHWIA;

- TOPW30OHTAaMNbHLIX CMELLEeHUI (Mo NOTOKY) KOHTponupyeMbix Touek ['TC, BXOA4ALMX B COCTAB HAMNopHOro
(bpoHTa;

- pacnpegeneHvii u U3MeHeHU Bo BpemeHu Temnepatypbl 6etoHa 'TC 1 rpyHTa OCHOBaHWsA nog Aei-
CTBMEM 3KCMNyaTaLUMOHHbIX TeMnepaTypHbIX BO3AENCTBMIA NMPU KBA3UCTALMOHAPHOM pexume;

- rpagueHTa Hanopa Ha LleMeHTaLlWOHHOW 3aBece B OCHOBaHUWM BETOHHON NNOTUHEI;

- yctodmeocTu 'TC B LUENOM UMW ero OCHOBHLIX 3NEeMEHTOB (HanpuMep, aHKepPHbLIX ONOp LMYHTOBLIX
NOANOPHLIX CTEH).

7.6 KputepuanbHble 3Ha4eHnA NnepevyncrieHHbIX AUarHocTUYeckuxX nokasarenen HagnexuT onpegensTb
B OETEPMUHUPOBAHHOW (DOpPME C MCMNONb30BaHMEM COOTBETCTBYHOLWNX KO3MDMHUUMEHTOB HaaexkHocTH, obe-
crneYyrBaloLLnX COOTBETCTBME BEPOSATHOCTEW BO3HWKHOBEHWs aBapuil [TC gonyckaembiM 3HAYeHWsIM, ycTa-
HoBneHHbIM B CI1 58.13330.

7.7 Ha ctagun akcnnyatauuun 'TC KOppeKTMPOBKN COCTaBa AMArHOCTUYECKUX NMOoKa3aTenen U Ux kpuTe-
puanbHeiX 3Ha4yeHWn K1 1 K2 cnenyeT BbINONHATL C UCNOMNB30BAHUEM «OTKANMOpPOBaHHbIX» AeTEPMUHUCTNYE-
CKMX (pacyeTHbIX), CTaTUCTUYECKMX (PErpeCcCUOHHbIX) UM CMELUaHHbLIX MOAENeN C y4eTOM JaHHBIX HaTYPHbIX
M3MepeHWA 3a BeCb Nepuos HabnwaeHWIA, BKMoYan gaHHble, MONyYeHHbIe B CTPOUTENbHLIA nepuoa.

7.8 B nepwop akcnnyatauun 'MC yTodHeHMe 3HadeHun kputepueB K1 M K2 HagneXuT BbINOMHATL B
XO[le OYepefHoro AeknapupoBaHusa bezonacHoctu M'TC.

7.9 ObocHoBaHWe cocTaBa KOHTPOMMpYeMbIxX nokaszatenen coctosHua [TC, NpUHATLIX gMarHoctvye-
CKUX nokasatenen coctoaHua 'TC 1 ux kputepuansHbix 3HadeHun K1 n K2 (kputepmer BesonacHocTu) Hag-
NEeXWUT NPUBOANTL B MOSICHUTENbHON 3anucke K kputepusam GesonacHoctm [TC.

7.10 Vamepsemble UM BblYUCIAEMbIE MO pesynsrartaM HaTYpPHbIX W3MEepeHUin KONMYeCcTBEHHbIE MoKa-
3aTenu, BbiDMpaemMble B Ka4ecTBe AMAarHOCTUYECKMX, AOIMKHbI COOTBETCTBOBaTL TpeboBaHWAM, yYCTaHOBMEH-
HbiM B 6.4.4.

8 KauyecTBeHHbIe KpUTEPUN 6E30NaCHOCTU TMOPOTEXHUYECKUX COOPYKEHUN
M NOPAOOK UX onpeaeneHus

8.1 MNpwu NpoBegeHWM MOHWTOPUHIa TexHu4Yeckoro coctoaHus MTC B mepwog akcnnyatauuu Hapsgy
C M3MEepPeHUAMM KONMYeCTBeHHbIX AMarHOCTUYECKMUX NoKasaTenen HaanexuT no peaynsratamMm BU3yasbHbIX
HabrwgeHW onpegenaTe KAaYeCcTBEHHbIE MArHOCTUYECKUE NnokasaTenu (Npua3Haky) TEXHWYECKOro cocTos-
Hua F'MC.

CocTtae 1 KpuTepuanbHble 3HaYeHUA KaYeCTBEeHHbIX ANarHOCTUYECKNX NoKasaTenen K1iu K2 ycTaHaB-
MUBAKOT 3KCMEPTHBLIM MYTEM Ha OCHOBE aHanu3a cLeHapuerB NoTeHLManbHO BO3MOXHbLIX aBapuii U NporHo3sa
BO3MOXHbIX U3MEHEHWUA cocToAHUA akcnnyatupyemoro ['TC nog gefcTBMEM pasnMUHbIX OeCTPYKTUBHLIX NPO-
LLleCCOB, HEMCNPaBHOCTEN W OTKa30B B paboTe, a Takke NPUMPOLAHbLIX U (MNK) TEXHOTEHHBIX HArpy30K ¥ BHELLHWUX
BO3ENCTBUN.

8.2 B obuwem cnyyae B COCTAB KOHTPOMUPYEMbIX BU3yansHbIMU HABMOOeHNAMU Ka4eCTBEHHLIX Aua-
FHOCTUHYECKNX MoKa3aTernen (MpU3HAaKoB) TEXHUYECKOTO COCTOAHUSA akcnnyaTupyembix [ TC cnenyeT BKNOYATL:

- HanuMuue u pasBuMTME 04aroB UNLTPALUK HA HA30BLIX OTKOCAX NMOTUH (Oamb);

- Hanu4ue o4varoB oUnNbTPaLMKM Ha BeperoBkiX CKIOHax B HMKHEM bbede;
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- Hanu4ve 1 pasBUTE NMPU3HAKOB HapylueHWs (hMNLTPAUWMOHHOM NPOYHOCTM B Tene nnoTuH (oamb) ma
TPYHTOBLIX MaTepuarnos, B MX OCHOBaHUSX 1 BeperoBLiX NpUMbLIKAHWUSX;

- noTepto paboTocnocoBbHOCTK (YacTUYHasa MNK MNonHas) ApeHaXHbLIX YCTPOWCTB (3acopeHue, 3apacTa-
HWe, NepemMepsaHue U np.);

- HanuuWe W pasBuTWe TPELLWH, NOoKanbHbIX BOPOHOK MpoceaaHust TpyHTOB (Ha rpebHe, Gepmax u
oTkocax 'MC 3 rpyHTOBbIX MaTepuanoB);

- Hanu4yue NPU3HaKOoB, a TaKkKe PasBMTUS OMOM3HEBLIX MPOLECCOB W 04aroB My4YeHUsi TPYHTOB Ha OTKocax
ITC;

NOBPEXAEeHUA BONMHO3ALWMUTHbIX KpenneHuit oTkocos 'TC 13 rpyHTOBbLIX MaTtepvarnoe;
obpasoBaHne Hanegen Ha OTkocax, y ApeHa)el, Ha GeperoBbiX CKIOHaX;
obHaxeHWe U Koppo3uk pabodyein apMaTypbl Xene3o6eToHHbIX anemeHTos I'TC;

TPeLLMHBI 1 Apyrve noBpexaeHns Ha BeTOHHbBIX MOBEPXHOCTAX Hecywmx anemeHToB [ TC, cBugeTenes-
CTBYIOLLME O PasBUTUWM HEOOMYCTUMbIX HaMpsXEeHWA WKW HapyluawlmMe cTatuyeckylo paboTy KOHCTPYKLMK
(3HayuTenbHbIe MO MIoWann NoBpPeXAeHUA 3aWwmnTHOro cnosd 6eToHa ¢ oroneHvem paboden apmMarypbl, pas-
BUTbIE TPELUWHbI, CKBO3HbIE TPELLMHbI, TPELWMHBI CO CTPYWHOW bunbTpauven, TpewwHel 60MbLION NPOTSXEeH-
HOCTU, pasBMBalOLLMECcs BO BpeMeHN TPeLlnHbI);

- MexaHW4YecKue NnoBpexaeHns anemMeHToB BogocbpocHoro TpakTa, cnocobHble MPUBECTM K orpaHuye-
HWIO NPOMYCKa pacyeTHbIX Pacxonos;

- MOBpeXOeHWs 3aTBOPOB, KPaHOB W APYroro MexaHM4eckoro 1 rpy3onogbeMHoro obopygosaHums.

lMpvBeaeHHbIN nepevyeHb He SBMAETCSA MCHEePnbIBAWMM M 3aBUCWMT OT TWMa, Knacca OTBETCTBEHHO-
ctu ['TC, a Takke OT ycnosui skcnnyatauumn F'TC ¢ y4eToM OEWCTBYHOLLMX Ha COOPYXEHNe Harpy3oK 1 BO3-
OENUCTBUN.

8.3 CocTaB KOHTPONMMpyeMbIX Ka4eCTBEHHbBIX AVarHOCTUYeCKUX NokasaTtenew (MpuU3HakoB) AN Kax4oro
koHkpeTHoro 'TC crnegyeT HasHa4aTb, YTOYHATL, @ NPYM HEOBXOAMMOCTU U JOMOMHATE MCXOAA U3 0COBeHHOo-
CTel ero KOHCTPYKUWUK, YCNOBUIA W ONbITa 3KCnnyarauum, MakTu4ecKkoro TeXHMYEeCKOro COCTOAHWUS, Hann4ius
(Wnw OTCYTCTBMA) U XapakTepa pa3BUTUA OeCTPYKTUBHbIX MPOLIECCOB (CM. npunoxeHune A).

Ecnu B nepuoa akcnnyatauumn 'TC no pesynsratam obcnefoBaHyii BeIIBMEHO Hanu4Me 4ecTPYKTUBHBIX
NpoLeccoB, pa3BMTUE KOTOPLIX MOXET MPUBECTU K CHWXEeHUO HagexHocTu TC, To nokasaTenb COCTOSHUS
'TC 13 cocTaBa KOHTPONUPYEMbIX NEPEXOAUT B COCTaB AWarHoctuyecknx. Mopsgok KOHTpons, a Takke Heob-
XOOAUMOCTb BbINOIHEHUS MEPONPUATUA B AHHOM Cry4ae [OSKHbl YCTaHaBnMBaTbCs NPy COOTBETCTBYIOLLEM
0BOCHOBaHUK MPW HazHa4YeHUN KpuTepuer BesonacHocTK.

8.4 KayecTBeHHbIe gnarHoctTmyeckue nokasatenu akcnnyatupyemoro ['TC Heobxogumo cyuTath npe-

BbICUBLUMMW KpUTEPUK NMpeaynpexnawnwero ypoBHA K1, €CI OHU XapaKkTepu3ayrTCcA NpU3Hakom HavanbHON
ctagnn npoAaBneHna n OTCYTCTBUEM pa3BuUTVA BO BpeMeHU OeCTPYKTUBHbIX NMpoUecCoB. an 3TOM TeXHU4e-
ckoe cocTosiHue 'TC cunTarT HacTU4YHO paGOTOCI’IOCOGHbIM.

8.5 lNpepenbHbIN YPOBEHD KPUTEPUEB K2 kauecTBeHHbIX ONarHOCTUYECKMX MOoKa3aTenen xapakTepunay-
€TCSsl He TOMbKO FBHbIM NPOSIBIEHWEM 3TUX MPU3HAKOB, HO N PasBUTUEM LECTPYKTMBHBLIX MPOLECCOB BO Bpe-
MEHMU, CNOCOBHbLIX MPUBECTU K 3HAYUTENMBLHLIM NOBPEXAEHUSIM UNKU aBapuiHON cuTyauun Ha 'TC. Mpu aTom
cnegyeT cuuTaTh, Yto I'MC nepewno B HepaboTocnocobHoOe COCTOSHME.

8.6 KauecTBeHHble W KONMUYECTBEHHbIE KpUTepManbHble 3HA4YeHWsl OUarHoCTUYEeCcKUX nokasaTenemn
coctoaHua F'TC cneayet npuBoAUThL B TabnuyHoi hopme. B obasatensHOM Nopsiake A5 Ka4eCTBEHHbIX
nokasatenew coctosiHus [TC ykasbiBalOT NPU3HaKu, xapaktepuaytolwmne pabotocnocobHoe TexHW4eckoe
coctonHue 'TC, npu3Haku, CBUOETENLCTBYOWME O nepexose M3 pabotocnocobHoro B 4actuy4Ho paboTto-
cnocobHoe cocTosiHMe, a Takxe rnokasaTenu, NpeBbilleHWe KOTOPLIX XapakTepuayeT nepexof B Hepabo-
TocnocobHoe coctoaHmne IN'TC.

9 PernameHT pa3paboTKn U yTBEpPXKOEHUSA KpUTepuanbHbIX 3HAYEHUN
AWarHoCTUYeCKMX noKasarerien COCTOAHUA MTMAPOTEXHUYECKUX COOPYKEHUN

9.1 CornacHo TpeboraHuam PepepanbHoro 3akoHa [1] (ctates 9) gna 'MTC Ha cTagmnsax NpoeKkTupo-
BaHWs, 3KCMnyaTauum, KOHCEpPBALWUMA W NUKBUOALUA HEOBX0OMMO yCTaHaBNUBaTL KpUTEepUanbHble 3HaYeHus
OMarHoCTUYeCKMX nokasaternen CoOCTOSHUA COOpPYKeHUs (KpuTepun GezonacHocTH).

9.2 TpeboBaHWA OENCTBYIOWMX HOPMaTMBHBLIX MPAaBOBbLIX aKTOB B 4acTu paspaboTku geknapaumu
BezonacHocTtu 'TC pacnpocTpaHstoTca Ha pa3paboTky kpuTepuer besonacHoctu I'TC.

9.3 CornacHo TpeboBaHusMm ®egepanbHoro 3akoHa [1] (ctatea 13) kpuTepum He3onacHOCTU NognexaTt
yTBEPKAEHMIO B cOCTaBe geknapaumu besonacHoctu [TC opraHoM rocygapCTBeHHOro Haasopa 3a besonac-
HocTbio ['TC.
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9.4 CocTaB 1 3Ha4eHWs1 KpuTepnes BE30MacHOCTU, YCTAHOBMNEHHBLIX B MPOEKTHON AOKYMEHTaUun, JOMmK-
Hbl KOPPEKTUPOBATLCA Ha cTaguu akcnnyaTtauun [ TC, BKNoYaa Ha4anbHbIA ee nepuog.

9.5 KoppekTupoBKy KpuTepueB BezonacHocTu akcnnyatupyemMelx ['TC ocyLlecTBNAKT B Xo4e odyepes-
HOTO AeknapupoBaHus besonacHocTn MTC.

9.6 Kputepuu BesonacHOCTM MOTyT BbITb OTKOPPEKTUPOBaHbI COBCTBEHHWKOM WU (MMKM) 3KCNNyaTUpYo-
wei opraHmsaumen N'MC B crniyvae nameHeHUs coctosiHus cuctembl KWA, BnusoLwero Ha 4OCTOBEPHOCTb MO-
HUTOPUHra cocTosaHUA ' TC W OLIEHKKU TeXHMYEecKoro cocTtosaHusa [TC.,

9.7 CoberBeHHMK 'TC 1 (M) aKcnnyaTMpylowas opraHm3auns AOMKHbI NPeacTaBuTb kputepun 6es-
OMacHOCTK C MOSICHUTENLHOW 3aNMCKON K HUM B OpraH rocyapcTBeHHOro Hagasopa 3a bezonacHocteto ITC B
cocTaee ouepefHoi geknapaunn 6e3onacHoCTM Nocne ee paccMOTPeHUs 3KCNEepPTHLIM LIEHTPOM B XoAe npo-
BEeEHMA NpoLeaypbl 3KCnepTuabl Aeknapauyumn 6ezonacHoctu M'TC.

9.8 3JkcnepTnsy KpuTepueB 6e30MacHOCTM CreayeT OCyLWecTBATbL Ha OCHOBaHWM PacCMOTPEHMWSA Kpu-
Tepues 6e30NacHOCTU M NOSICHUTENbHOW 3anMMCKK K HAM, coepXallux cnegylowme Matepvans:

- nepeyYeHb KOHTPONMpPYyEeMbIX nokasaTtenen coctosiHus [TC;

- obocHoBaHue BbiboOpa ANarHOCTUYECKMX NOKasaTenel U3 cocTaBa KOHTPONUPYEMbIX NMOKa3aTenewn co-
ctoaHua I'TC;

- Tabnuubl OMarHOCTUYECKUX NoKasaTenem u Ux KpUTepuanbHbIX 3HaYeHWI;

- CXeMbl pa3MeLlleHns CpeacTB U3MepeHuid U cocTaBa HabnwopgeHun 3a TC;

- aHanws gaHHbIX HaTypHbIX HabnogeHui 3a 'TC, oueHKy 4OCTAaTOMHOCTM WU 4OCTOBEPHOCTY NOKa3aHui
ycTaHoBneHHow Ha 'TC KMA, obocHoBaHWe MCNonb30BaHHbIX METOA0B ONpeaeneHns kputepues 6e3onacHo-
CTW, BKMOYaa pacyeTbl No oueHke coctoaHua [TC, obocHoBaHWe HasHaAUYEeHHbIX KONMUYECTBEHHbIX KpUTEepUeB
©e3onacHOCTKW, NPOrHO3HYK MOAENb U3MEHEHWS KpUTepreB Be30NacHOCTM Ha NOCNeay LM MexaeknapaLm-
OHHbIM Nepuoa, NpefdcTaBnsaeMble B COCTaBe NOSACHUTENBHOW 3amnnCK.

9.9 B npouecce akcnepTusbl KpuTeprues He3onacHoCTN 3KCNepPTHOM KOMWCCUW CrieayeT aHanu3nposaTh:

- 0DOCHOBAHHOCTL HA3HAYEHHOTO COCTaBa KOHTPOMMPYEMbIX W OUAarHOCTUHECKMX mnokasaTenen
coctoaHua N'C;

- 060CHOBaAHHOCTL M KOPPEKTHOCTbL UCMNONb30BaHHLIX METOA0B ONpedeneHus Kputepues 6esonacHoCcTy,
BKMYasa Bce Tpebyemble pacyeTHble obocHoBaHus (cM. 10.8).

10 TpeboBaHUA K opraHu3aumm HaTYpPHbIX HaONAEHUK C NCNONb30BaHUEM
ANarHOCTUYEeCKMX NoKasaTenen COCTOAHUA NTMAPOTEXHUYECKNX COOPYKEHUN

10.1 MNpwu paspaboTke npoekTHoN aokymeHTauuu KWA B I'TC gomkHa 6biTh pasmMelleHa Takum obpasom,
4YTOBbI AN KaXO0ro KpUTEPUAarbHOMO 3Ha4eHUA KONMMYECTBEHHOTO UarHOCTMYECKOro NnokasaTens COCTOSHUS
'TC vmenack COOTBETCTBYIOLAA M3MEPEHHAs BENMYMHA 4aHHOMO Nnokasarens.

10.2 KWMA pomxkHa BbITh YCTAHOBNEHA B MEPBYK OYepenb B TEX 30HaX UM ToYKax, koTopble Havbonee
«YYBCTBUTENbHbLI» K M3MEHEHUAM COCTOSAHWSA KOHCTPYKLMW, @ TakKe Ha y4acTKax, Ha KOTOpbIX, MO OaHHbIM
pac4eToB, NnokasaTtenu UMelT MakcuMarbHble 3Ha4YeHns.

K Takum 3oHam (y4acTkam) crieqyeT OTHOCUTbL TPELUWHbI U pasrioMbl B CKanbHbIX OCHOBAHWUSAX, Y4aCTKM
cnabblx MOPOA B HWUX, KOHTAKTbl NMPUMbIKAHUA K CKanbHbIM BopTam NnoTuH, rpebHU NNOTUH M 30HBI COMpsiKe-
HUS C OCHOBaHWeM Haubonee BbicCOKUX y4acTkoB [[TC 13 rpyHTOBLIX MaTepManoB, 30HLI BO3MOXHOW KOHTaKT-
HOW hUnbTpaLKrK, MecTa ConpsikeHWiA BeTOHHBIX U rpyHTOBLIX IT'TC 1 Op.

10.3 YuuTbiBasi BOAMOXHOCTbL HEM3BEXKHOTO BLIXOAA U3 CTPOSA OTAENBHbLIX M3MEpUTENbHbBIX Npeobpazo-
BarTenemn, a Taioke ¢ LUerbio NOBbILEeHWS JOCTOBEPHOCTU AaHHbIX U3MEPEHU B HEOQHOPOAHbLIX Marepuanax B
yKka3aHHbIX 30Hax 'TC v X OCHOBaHUAX U3MepUTenbHble Npeobpa3oBaTenu crieqyeT ycTaHaBNMBAaThL rpynna-
MU No 2—3 WT. u gybnnposaTh M3MEPEHUS PA3NMYHbIMK cnocobamu, BKMOYaa pacyeTHbIe.

[MokasaHusa 3aknagHbix NpubopoBs, AEACTBYOLWKMX 3a NpenenaMn rapaHTUIAHOIO CPoKa, He MOryT BbITh
MCNONb30BaHbl ANA HAa3Ha4YeHUs Mo HAM KpUTEpreR Be30nacHoCTH.

10.4 M3mepeHus gnarHocTMYecKux nokasatenen coctosHus [ TC cnenyeT BbINOMHATL BO3MOXKHO Bonee
MPOCTbIMW W HaZEeXHbLIMW cpeacTesaMu. B cnyvae npMmeHeHUs HegoCTaTOMHO OOMTOBEYHbIX U3MEPUTENbHBLIX
CPEeACTB B MPOEKTHON OOKYMeHTauMM HeobxoaMmo npeaycMOTpeTb MeToabl U cnocobbl MX CBOEBPEMEHHON
3aMeHbl.

10.5 Onsa ynpolweHns cnocoboB COMOCTaABMNEHUS 3HAYEHWIN M3MEPEHHbIX OMarHOCTUYECKMX MoKasaTe-
nen ¢ KpuTepuansHbiMKU 3Ha4YeHuaAMKn cnyxba monutopuHra 'TC gomkHa cocTaBnATe cneunansHyo Tabnuuy
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ansa Bcex [ TC 1 X KOHCTPYKTUBHLIX 3NeMeHToB. B aTon Tabnuue ana cTpouTenbHOro nepuona AOMmKHbI BbITh
npuBeaeHbl cneayroLe aHHbIe:

- HaMMeHOBaHWe BCeX NokasaTtenei coctosHus ['TC, KOHTPONUPYeMbIX HATYPHLIMU HAOMIOAEHNAMU;

- cnocobbl onNpeaeneHns 3Ha4YeHWA KaX40ro NoKka3aTens no JaHHbIM U3MEpPEHUIR;

- MepBOHaYarbHble pacyeTHble 3Ha4YeHKs NoKasaTener B COOTBETCTBUM C MPOEKTHOW AOKYMEHTaLMEeN;

- 3Ha4YeHWsi NokasaTenen No 4aHHbIM M3MEPEeHUA Ha xapakTepHble nepuoabl padoTel [TC.

10.6 B nepuopg akcnnyatauuun 'MC B Tabnuuy (6a3y gaHHLIX), COCTABNEHHYK B COOTBETCTBUM C Tpebo-
BaHMsAMK 11.5, LONOMHWTENbBHO BHOCAT YTOYHEHHbIE MO AaHHLIM U3MEPEHUIA 3Ha4YeHUs AMarHOCTUHECKUX No-
Kasarernei (abcomnoTHaa BeNnMYuMHa, UHTEHCMBHOCTL M3MEHEHUS] BO BpEMEHUW M MP.) U 3HAYEeHUA nokazaTtenen
Nno AaHHbIM M3MEpPEeHUn B XapakTepHble nepuogbl pabotel [TC. Takke B Tabnuue ykasbiBalT napameTpbl
Harpysok v Bozgeicteui Ha ['TC, geAcTByOLIME HA COOPYXEHUe B Nepuog AWarHoCTMPOBaHMS COCTOSHMS.

10.7 C uenkto NoBbllWeHNa 3hheKTUBHOCTU KOHTpoNA cocTtosiHua [ TC nepnoguyHOCTb KOHTPOMSA TexX-
HNYECKOro COCTOSHMSA WU U3MEepeHW OoMmkHa OblTb HasHaueHa ¢ ydeToM nonoxenuin FTOCT P 55260.1.4, a
Takke cnegyowux akTopoB:

- KMacca OTBETCTBEHHOCTM COOPYXEHWUs W BenuuuHbl yulepba, BO3MOXHOIO BCNeacTBME aBapuu UNu
noepexaeHua 'MTC;

- TexHudeckoro cocToaHusA N'TC 1 ero KOHCTPYKTUBHLIX 3NEMEHTOB;

- MHOOPMAaTUBHOCTW U HALEXKHOCTU CUCTEMbI KOHTPONS;

- MPOTHO3HbLIX Mofenei naMmeHeHusa coctosHua M'TC.

10.8 [Ons noebiweHnsa besonacHocTn akcnnyatauun N'TC cnegyet ncnone3oBate ACIK, no3sonsiowue
obecrneynBaTb aBTOMaTM3aLUMIO MPOLECCOB WM3MEpPEHMS MapaMeTpoB, XapakTepuayrLlux coctosHue ITC,
npeaBapuTeNbHY M OKOHYaTernbHy 06paboTKy 1 aHanu3 pesynsTaToB KOHTPOMNbHbLIX M3MEPEHUIA, COMOCTaB-
TNeHNEe U3MEPEHHbLIX NOKazaTenei ¢ UX KpUTepuanbHbIMKU 3HAYEHUAMMU.

OcHawenune 'MC ACOK ocywwectensaoT cornacHo NOCT P 55260.1.4. YpoBeHb aBToOMaTU3aLmm onpege-
NAKT Ucxoaa us coctasa u obbema KWA, ycnoeuid pacnonoxeHnus n akcnnyatauum ['TC.

Ons akcnnyatupyembix ['TC, He OCHaLLEHHbIX B COOTBETCTBMN C NPOEKTHOW JOKYMeHTauuen QUCTaHLK-
OHHbIMW M3MEPUTENbHBLIMW YCTponcTBamu, gonyckaetcs npumensats ACOK (MOC) 6e3 ACO KWA. MNMpwu otcyT-
cteumn ACO KWA perynsipHble namepeHud no npubopam B N'TC npoBogaT BpyYHYH NepPeHOCHBIMU BTOPUYHEIMM
npubopamu onpoca ¢ nocnegyowum 3aHeceHeM B basy NOC onga obpaboTku, MHTepnpeTaumm 1 aHanuaa.

10.9 B nporpammy HaTypHbIx HabnogeHuin 4OMKHbI ObITh BKIHOYEHbI YKa3aHUsa OTHOCUTENbLHO cocTaBa
W nopsigka NpoBefeHns BU3yanbHbiX HabrngeHui, ABNA0LMXCA OOHUM M3 OCHOBHbIX MCTOYHWKOB MHhOpMa-
LMK NPW OnpeaeneHnn KputepuanbHbix 3Hadernin K1 n K2 kauecTBeHHbIX AWArHOCTUYECKUX rokasaTenei
coctosHusa [TC. Ocoboe BHUMaHue cnegyeT yaenaTe KOHTPOIK 30H:

- conpsekenusa 'MC ¢ ocHoBaHueM;

- conpspkenus ['TC ¢ Beperamu (BeperoBblie NpUMbIKAHUA);

- COMpPSKEeHUs pasnuyHbiX MTC;

- MPUNOXEHUs1 COCPEOTOMEHHbIX HAarpy3oK;

- NepeMeHHOro BNaXHOCTHOrO U TEMNEepPaTyPHOro pexumMa;

- M3MeHeHus koHdurypauum ['TC, KOHUEeHTpauWKn HanpsXXeHUA 1 np.

11 Ucnonb3oBaHue KpUTEpPUanbHbIX 3HAY€HUA ONAarHOCTUYECKMX NoKasareneun
NpY NPUHATUN PeLLeHU No obecneyeHUo 6e30MNacHOCTU NTMAPOTEXHUYECKUX
COOpPYXEeHUN

11.1 BesonacHocte 'TC cnegyeT cunTaTh Heobecne4yeHHON, ecnm TexHu4eckoe cocTtosiHne ' TC cooT-
BETCTBYET Kateropun HepabotocnocobHoe.

11.2 B cny4ae HacTynneHWs TEXHWYECKOro COCTOSIHWA, OMarHoCTUPYEMOro Kak YyacTudHo paboTocno-
cobHoe, Npy NpeBbILEeHNW OOHUM UMW HECKONBKUMUW OMarHoCTMYecKUMUM NokasaTenamMmu aHadeHuin K1 unu Bbi-
X04a AMarHoCTUYECKMX NnoKasaTenen 3a npegens NPOrHO3MPyeMoro nNpyu 4aHHOM YPOBHE Harpy3oK MHTepBeana
3Ha4YeHWl crieqyeT OpraHM3oBaTth ydyalleHHble HaTypHble HabniogeHusa M BbINOMNHUTEL BHEOYEPEOHYIO OLIEHKY
cocTtosaHus ['TC, BkNoYas NpoBepKy AOCTOBEPHOCTM Pe3ynbTaToB BbIYMCIIEHWA C Y4ETOM AENCTBYHOLLMX Ha-
rPY3CK M BO3OENCTBUIA, 4OCTOBEPHOCTH nokasaHnin KMA, a Takke 060CHOBaHHOCTM NPUHATOrO 3HavyeHnsa K1
Ons 4aHHOro AMarHOCTUYECKOro nokasartens.
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Ouenky coctoanua 'TC cnegyet NpoBoAUTb C MCMOMb30BaHWEM AaHHbBIX HATYPHbIX HAbnogeHWn, B TOM
4Yucne pacyeTHbiM nyTem. [1pM 3TOM Hapsady ¢ AUMarHOCTUHECKMMW MokasaTensMu criefyeT NpuBrekatb Arns
aHanu3a pes3ynkratbl UBMEpPEHWIA U BLIYUCIIEHUIA OPYTUX KOHTPONMUPYEMbIX NoKasaTenemn.

11.3 CobcTeeHHUK [TC 1 (nnK) akcnnyaTupyoLas opraHu3anuunst ocyLLecTBASIET ¢ NPUBIMEYEHUEM Cre-
L1anM3MpoBaHHOW OpraHv3aLumuM, y4acTBROBaBLUEN B pa3paboTke KpuTepueB 6e30MacHOCTU, OLEHKY TEXHMUYe-
ckoro coctosiHust ['TC B cnyyae npeBbIeHns AUarHoCTUHECKUMI NMoKasaTensaMM KpuTeprarnbHbIX 3HaYeHUA
ypoBHsa K1.

Ecnn nocne BbinonHeHHoro aHanusa coctosHua TC noaTeepxoaeTcs akT NpeBbILIEHWs NMepBOro
(MpenynpexaoarLlero) YpoBHSA KpUTepuanbHbix 3Ha4veHun, cobeTBeHHWK T'TC 1 (Mnu) akcnnyaTupyroLlasa opra-
HW3aLWs 4OMKHbI ONOBECTUTHL OpPraH Hag3opa 0 HacTynneHWu YacTudHo paboTtocnocobHoro coctoaHua NTC n
NPUHATL ONepaTuBHbIe Mepbl No nepeeody 'MC B paboTocnocobHoe CoCTOsHKE.

11.4 TNpeBbiweHne NbbIM U3 ANArHOCTUHECKMX MokasaTenen BToporo (MpenenbHOro) ypoBHSA KpuTe-
puanbHbIX 3HadeHnA K2 cnegyeT cuMTaTh NPU3HAKOM HACTYNIEHUS TEXHUYECKOro COCTOSIHUA, COOTBETCTBYIO-
Lero kateropum HepaboTocnocobHoe, NPy KOTOPOM AanbHenwas akcnnyataumsa F'TC B NPOEKTHLIX pexXnMax
HeJonycTuMa.

C HacTynneHueM gaHHOro coctoaHusa cobecTreHHUK ['TC n (unu) akcnnyaTupyroLlaa opraHnsagmnsa Jomk-
Hbl M3BECTUTL 0O 3TOM HAO30pHbIE OpraHbl U HE3aMeaANUTENLHO NPUCTYNUTE K NPOBEAEHUI0 MEPONPUATUA NO
BOCCTaHOBMEHWMIO TPebyeMOn KaTeropumn TEXHUYECKOTO COCTOSTHUA.

[o BoccTaHoBneHus Tpebyemoit kaTeropum TexHmdeckoro coctosHus I'TC gomkHel ObiTh BBEOSHbI orpa-
HWYEHWS Ha pekum akcnnyatauun 'TC (Hanpumep, BNNoTh 40 noHwkeHus YBB). Bce meponpusTisa no Boc-
CTaHOBMNeHUK paboTocnoco®HOro COCTOSHUA U OrpaHUyYeHus Ha pexxum akcnnyatayum ['TC Heob6xoouMmo Bhbi-
MOMHATL B YCTAHOBMNEHHOM 3aKOHOL4ATENBCTBOM MOPSALKE.

Mpu HacTynneHun HepaboTtocnocobHoro coctoaHua I'TC, a Takke ecrnv 3HAYEHUS OUArHOCTUYECKUX
nokasaTenei COCTOAHUS OTKMOHAKTCH OT rpaHunL, NPOrHo3nMpyemMoro MHTepearna ¢ Bo3pacTatollen MHTeHCUB-
HOCTbI0, CBUAETENbLCTBYS O BLICTPOM pasBUTUKM OECTPYKTUBHLIX NpoLueccos, cobcTBeHHWK [TC 1 (unu) akcnny-
aTMpylowan opraH13aLmsa OOMKHbI B COOTBETCTBUM ¢ PefeparnbHbiM 3akoHOM [1] ocylLecTBNsATE B3auMoaen-
CTBME N0 BOMpocam npeaynpexaeHusa arapui ' TC ¢ opraHom ynpaeneHusa nNo genam rpaxgaaHckon 060opoHbl
M Ype3BbIYaMHBIM CUTYaLMAM; He3amMmeanuTensHo nHopMupoeaTtk 0b yrpo3e arapun ' TC permoHansHele op-
raHel Hag3opa 3a besonacHocTelo [TC, Apyrue 3aMHTEpPeCcOBaHHbIE NOCYAAPCTBEHHbLIE OpraHbl, OpraHbl MecT-
HOTO camoynpaerneHus U B criyvyae HenocpefCcTBEHHOW yrpo3bl NpopbiBa HANoOpPHOro opoHTa OCYLLECTBMATL
OMoBEeLLEeHMe COrMacHO cXxeMe, UMeloLlenca Ha obbekTe.

11.5 C uUenbio BbISBNEHWS NMPUYKMH NPEBLILLEHUS KPUTEPUarbHbIX 3HA4YEeHUA YPOBHSA K2, yTOYHEHUS Tex-
Hudeckoro coctosaHua 'TC n paspaboTkn pekomeHgauui no obecnedeHnto besonacHoct 'TC, coBCTBEHHUK
FTC u (nnn) akcnnyaTupyroLas opraHM3auns AOMKHbl ccOpPMUPOBATL 3KCMEPTHYHD KOMUCCUK C NpUBNeYe-
HMEM 3KCMMyaTalWMoHHOro nepcoHana, cneuuann3vpoBaHHOM opraHW3aunn, y4acTBOBaBLIEN B pa3paboTke
KpuTepuer Ge3onacHOCTU, Npu HeoBXOOAMMOCTUM — MNPOEKTHOW OpraHu3auuun, a Takke npeacraBuTenei de-
AeparnbHbiX OpraHoB, YNOJIHOMOYEHHbIX B 06racTi 3KONOrM4Yeckoro, TeXHOMOrMYEeCKoro U aToMHOMo Hagsopa,
MwuHKUCTepCcTBa MO Ype3BbiHaWHbIM CUTYaLMAM.

3apadyamu paboTel KOMUCCUK ABNAIOTCA pa3paboTka nepedHsa NepBooYepenHbIX MeponpUATUi no obe-
cneveHuo BesonacHocT 'TC 1 ocyulecTBNEHNE KOHTPOMS UX UCMOINTHEHUS.
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MpunoxeHune A
(o6azaTtensHoe)

lMepeyeHb OCHOBHbLIX KOHTPONMUPYEeMbIX KONMUYeCTBEHHbIX U Ka4eCTBEeHHLIX
AWarHoCcTU4YeCcKUX NnokasaTtenei COCTOAHUA TMOPOTEXHUYECKUX CODpy}KEHI}‘II‘;‘I

A.1 MNpu oueHke cocTosHWUA akcnnyatupyemelX [TC M3 rpyHTOBBIX MaTepuanoB HafnexuT KOHTPONUMpoBaTb
criegytolme Konv4YecTBEHHbIe QMarHoOCTUYECKUe Nnokasarenu, onpejensemMele B npouecce NpoBeAeHNs MHCTPYMEHTarmb-
HbIX HabnwoaeHWi:

- 0CafKu W ropU3oHTanbHbIE CMELLEHUS XapakTepHblx Todek [ TC u (unu) ero ocHoBaHWS;

- HarnpsKeHWs W OTHoCUTerNbHLIe AdedopMauun B Tene MC 1 (Mnn) B ero 0CHOBaHWUW;

- OTMETKM JenpeccuoHHon nosepxHocTu B [TC 1 B ero BeperoBbiX NPUMbIKGHUSX;

- Mbe30MeTpUYeckne Hanopkl U UX pacyeTHble rpagueHTsl B Tene N'C;

- MopoBoe AaBreHne U UHTEHCUBHOCTE ero paccensaHus B anemenTax [1C;

- (buneTPaUKMOHHBIE Pacxodbl BOAbI, MOCTYNAOLLEN B APeHaXHbIe YCTPONCTBa,;

- MHTEHCMBHOCTbL CydapO3MOHHOrO BbIHOCA FPYHTa B ApeHaxHble ycTponcTtea [[1C;

- pacnpefeneHue TemnepaTypbl rpyHTOB B Tene 'TC 1 Ha NOBEPXHOCTU ero HU30BOIO OTKOCA, @ TalKe UX Ce30HHbIE
1N MHOTFOMETHUE U3MeHeHWa Bo BpemeHu (ang 'MC, pacnonoXeHHbIX B CEBEPHOW CTPOWUTENLHO-KMUMaTUYECKON 30He, B
cooTtBeTcTBMM € CIM 131.13330).

A.2 BuayanbHOMY KOHTPOMKO W 9KCMEPTHOM OLeHke nognexar cregylolne KavyeCTBEHHble AWarHoCTU4ecKue
nokasarenu coctosiHuaA [ TC 13 rpyHTOBbIX MaTepuanos, XapakTepu3syLwwmne Hannyne JecTpyKTUBHBIX MPOLECCOB:

- NOsIBNEHWe W pasBWTME BO BPEMEHW MpOCadoK, MEeCT MNy4YeHWsl TPYHTOB, OMOM3HEed WM APYrUX HewTaTHbIX
Aedopmaumi Ha noeepxHocTu [ TC 1 ero BeperoBbiX NPUMbIKAHUAX;

- BO3HWKHOBEHVE WM PA3BUTHE BO BPEMEHW KPUBOMNWHEWHBIX TpeLwuH Ha rpebHe I'TC;

- MOSBMEHWE W pa3BUTME BO BpeMeHU NOBpeXdeHWWIA BONHO3aLWMTHBIX KpenneHuid otkocos 'TC, npyveodsilee K
HapYLUEHWIO 3aLLMTHON OYHKUWN KPENNEHWUNA;

- OMnonaHu (B TOM YKche nokanbHble) Ha oTkocax [ TC 1 beperoBbix CKMoHax;

- BO3HWKHOBEHWE nonoctei u kaBepH B Tene 'MC 1 B ero ocHoBaHwK;

- 3acopeHwue, 3apacTaHune, Nnepemep3aHune ApeHaxHbIX yCTpoUcTB B Tene ['TC;

- MosiBNeHNe 04aroB (UNsTpaumy ¥ HaMOKaHWe HM30BLIX OTKOCOB W BeperoBbiX NPUMbIKAHWIA, NOABMNEHUE HOBBLIX
Krtoven 1 rpudpoHoR;

- obpasoBaHue Hanegen Ha OTKocax, Y APeHanken, Ha BeperoBbix CKOHaX;

- Hanu4ne n W3MEHEHNs1 BO BpPEMEHW MYTHOCTW BOAbl, hunbTpytowen yepes ['TC;

MEXaHW4ecKkne noBpexaeHns, TpewmnHoobpasosaHne v BolllenayveaHne 6eToHa B anemMeHTax ranepew, NoTepH 1
WHbIX MOA3EeMHbLIX CoopYKeHuii B Tene [[TC;

- MpoTeykn Bogbl U CydPO3NOHHBIM BEIHOC FPyHTa Yepes LUBbl OETOHHBIX NOTEPH W ranepei B Tene NnoTWHB;

- MOsiBMEHVEe 1 pasBMTME BO BPEMEHW 3aCOPEHUA PYCen KaHarnos.

A.3 [InA OUEHKM COCTOSAHMA 3KCMNyaTMpYeEMbIX BETOHHbLIX W xene3obeToHHbIX [ TC HeobXxoaMMo KOHTPONWMPOBaTb
criegytolme Konm4ecTBeHHble (M3MepaeMble C NOMOLLbK TEXHUHECKMX CPeACTB W BblYMCNSAEMble Ha OCHOBE M3MEPEHWIA)
nokasarenmu:

- BepTUKanbHble U ropu3oHTanbHble cMeleHus 1 gedopmauuu ['TC, MX OCHOBaHWI (B Npeaenax akTUBHOW 30HbI)
W MPUKOHTaKTHOW 3QHkI;

- Oedopmauunn 1 HanpskeHusa B [ TC 1M ux ocHoBaHuAX (BeTOH, apMaTypa, ckana, rpyHT v apyrue);

- gedopmaunn M HanpsKeHns Ha KoHTakTe B6eToHHblX [TC ¢ ocHOBaHueM, C Pas3fnWYHOro poda 3acbinkamu W
3EMMAHBIMWN COOPYKEHUAMM;
napameTpbl CeMCMUYECKMX konebaHuii ocHOBaHWIA U auHamudeckon peakuuun 'MC;

B3aVMHbIE CMeLLIeHMS MO MeXCEeKUMOHHbIM LBaM BETOHHbIX U xene300eToHHbIX [TC;
packpbiTUe TPeLLUH, MeXBNo4HbIX WBOoB B BETOHHbLIX U ene3obeToHHbIX [[TC;

- mMyBuWHy pacnpocTpaHeHusi TPELLMHbI MO KOHTaKTy BeTOHHOM NAOTUHBI CO CKalbHbIM OCHOBaHWEM;

- YrMbl NOBOPOTA XapaKTEPHbIX ceYeHUn BETOHHLIX U xene3obeToHHblx [TC;

- (bUNbLTPaUKMOHHBLIN pacxod Boabl (CYMMapHLIA U Mo oTAernbHbIM yYacTkam I'TC 1M Mx oCHOBaHWK), NOCTyNakLWniA B
ApeHaxHble YCTPoWCTBa U Noa3eMHble BblpaboTKM UMW BbIXOOALLMIA HA OHEBHYIO NOBEPXHOCTh;

- Nbe30MeTpUYEcKre Hanopel U Ux rpaaverTel B Tene ['TC, ocHoBaHuu 1 GeperoBbIX NPUMbIKAHWAX;

- huneTpauMoHHOE AaBneHne Ha nogoLwBel 6eToHHbIX [TC;

- TemnepaTypa ¥ XUMUYeCcKuiA cocTaB NpocuneTpoBaBLLERCSs BOAbI;

- Temneparypa 'TC u Ux ocHOBaHWW B NPUKOHTaKTHOM 30He (ansa MTC, pacnonoXeHHbIX B CEBEPHOW CTPOUTENEHO-
KNUMaTUYECKOWN 30HE).
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A.4 BusyanbHOMY KOHTPOMIO M 3KCMEPTHOW OLeHKe MoAnexaT Creaylolue KadecTBEHHble AMarHOCTUYECKUE Mo-
KasaTenu COCTOSIHWA 3KcrnyaTupyeMblx BeToHHbIX 1 xene3obeTtoHHbix [TC, ux ocHoBaHui 1 BeperoBbiX NMPUMbIKAHWIA,
XapakTepuayrLLe Hanuyne OeCTPYKTUBHBLIX NPOLECCOB:

- BO3HWKHOBEHWE B XO[E 3KCNMyaTaLuun U pa3BuTUe BO BpPEMEHM 04aroB 00XoaHoM unsTpauum B 30HE CONPSKEHUSA
6eToHHON NNOoTWHBI ¢ Beperamu;

- BO3HWKHOBEHWE B XOAE 3KCMIyatauuv W pasBWTWE BO BPEMEHW NPWM3HAKoB AeopMaLMili B 30HE COMPSHKEHWS
6eToOHHOW NNOTUHBLI ¢ Beperamu (TpeLluH, NpocanoK, Onon3Her, BOPOHOK ocedaHus U T. Nn.);

- BO3HWKHOBEHWE B XO[€ 3KCMnyaTtauuum W pasBuTME BO BPEMEHM NpU3HakoB aedopmalumii OeperoBbix OTKOCOB B
HWKHEM Bbede;

- BO3HWKHOBEHME B XOAE 3KCMMyaTauuu M pasBvMTUE BO BPEMEHW BbiCaYMBaHWS BOAbl M HaMoKaHuA GeperoBbix
OTKOCOB B HMKHEM Obedbe B peaynsraTe BOAONPOSABNEHWIA MPUPOAHBLIX MCTOYHUKOB (KIKOYER), NOSABMNEHNE MYTHOCTH BOAbI
NPUPOLHbBIX MCTOYHWMKOB;

- BO3HWKHOBEHME B XOfe 3KCNnyatauuu ¥ pasBuTUE BO BPEMEHW (DUNLTPALMOHHBLIX MPOABMNEHUIA B ranepesx 1 Ha
HW30BOW rpaHy NNOTUHEI, HAPYLLUEHWE CE30HHOMO XapakTepa BOAONPOSBNEHWUN;

- paboTocnocobHOCTE 3aTBOPOB, KPAHOB U APYroro MEXaHUYeCcKoro U rpy3onogbeMHoro 0bopyaoBaHus;

- paboTocnocoBbHOCTL APEHaXHbIX YCTPOMCTB B ocHoBaHuKM [[TC, B 6@TOHHOWN Knaake;

- BO3HWKHOBEHWE B XOLE 3KCNNyaTauWy W pasBUTWE BO BPEMEHW TPELLUMH W APYTMX NOBPeXOeHWA Ha BETOHHbIX
NOBEPXHOCTAX HECYLLMX areMeHToB ['TC, CBMAETENLCTBYHOLWMX O Pa3BUTUM HEAOMYCTUMbIX HAMPSKEHWIA UIT HAPYLLAKLLMX
cTaTMYeckyro paboTy KOHCTPYKUMIA (3Ha4MTenbHble MO MNOLWaan NOBPEXAEHWSA 3alUMTHOrO crnos OeToHa C OrorneHuem
paboyen apMaTypbl, pa3BMTble TPELUWHBI, CKBO3HbIE TPELUWHEI, TPELLMHBI CO CTPYHAHON huneTpaunei, TpewwmHbl 6onbLLUon
NPOTSKEHHOCTW, PA3BMBAILLNECS BO BPEMEHW TPELLUHBI);

- BO3HWKHOBEHWE B XOOE 3KCMNyatauuW W pasBuThe BO BPEMEHW MEXaHWYECKUX TMOBPEXOEHUA 3NEMEHTOB
BOJOCOPOCHOTO TpakTa, CMOCOOHBIX NPUBECTH K OrPaHWYEHUMIO NMPOMYCKa pac4eTHLIX PacX0oOoB;

- BO3HWKHOBEHWME B XOAE 3KCMIyaTauun U pa3BUTWE BO BPEMEHW TPELUWH W OPYrvX NOBPEXOEHMWIA, B TOM 4ucne
S3BEHHOW KOPPO3MK BHYTPEHHEN MeTannuyeckoi o6nuLOBKA HAanopHEIX TYPBUHHBLIX BOAOBOAOR (B XOAE NeproanYecKkux
nnaHoBLIX 06cnegoBaHUin No YyTBePXKAEHHOMY rpadiuky);

- MOSIBNEHWE U Pa3BUTHE BO BPEMEHM 3aCOPEHUA BETOHHBIX 3NIEMEHTOR COOPYXEHUIA OEepUBaLIMN.

A.5 [Onsa oueHkn coctoaHua [TC HeobxoauMo KOHTPONMMPOBaTL TakKe OESWCTBYIOLLME HA COOPYKEHWE Harpysku
W BO3[OENCTBUA, C YYETOM KOTOPbIX HAzHAYEHbl KOMUYECTBEHHbLIE KPUTEpPUKM BE30MacHOCTH, K YMCMy KOTOPLIX COrMacHo
MOCT 27751 oTHOCHATCS:!

- rMapocTaTM4eckoe LAaBNEHWE CO CTOPOHbI BEPXHErO N HMXHEro 6bedoB (YPOBHW BOAbI, rpadvKn HAMOMHEHUA U
cpaboTku BogoxpaHunua);

- Temnepatypa okpyxatowux [TC cpeg (Bo3gyxa, Boabl);

- [aBrneHue HaHOCOB (MX YPOBEHb M MEXaHWYECKUE XapaKTEPUCTUKM);

- BoageicTBMe nbaa Ha 'TC 1 MexaHnyeckoe 00OpyOOBaHKE;

- OuHamunyeckue BosgedcTeus Ha [TC  (oT cOpacblBaemoro notoka Boabl, paboTbl ruapoarperartos,
KEne3HoAOPOXKHOMO 1 aBTOMODUIBEHOMO TPAHCMNOPTa, MPOMBILLINEHHbLIX B3PLIBOB);

- CEMCMWYECKMe BO3OEWCTBUA (OWHAMWYECKUE MNEpeMEeLLeHWs, CKOPOCTW, YCKOPEHWS OCHOBAHWS BO BpPEMS
cencmocobbiTus).

A.6 lNepeyHn, npuBedeHHbie B A.1—A.5, He ABNAIOTCA HEM3MEHHBIMU M MCHEPNBIBAIOLWNMW WM SOMKHBLI YTOYHATLCA
W OOMONMHATBLCSA ANA Kaxgoro KoHkpeTHoro ['TC ¢ ydeToM Hanu4vms 1 coctostHua KUA, npupoHbIX YCNOBUIA, Knacca U KOH-
CTPYKTUBHBIX ocobeHHocTel 'TC 1 ycnoBui akcnnyarauuu.
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Mpunoxenune b
(o6azaTensHoe)

MeToabl onpedeneHUsa KpUTepueB 6ezonacHocTHU rTMaOpoTeXxHN4YeCcKnUx COOpy)KEHIM‘;I

Tabnuua bB.1

LunarHocTuyecknia nokasarens

Metoabl onpegeneHus saHadeHnin K1 n K2

1 OTMeTkM OenpeccUOHHOW MOBEPXHOCTU
B Tene ['TC U3 rpyHTOBbLIX MaTepuanos

2 [MbesomeTpuyeckne Hanopbl B Tene [TC
1 B OCHOBaHWUM

3 lpagwmeHTbl Hanopa B Tene N'TC n B oc-
HOBaHUK

4 YpenbHble pacxodbl UNsTpaLun Yepes
Teno v ocHosaHue [TC

AHanuTudeckne meTodpl pacyeTta 6GesHanopHon duneTpaumym B [TC
W3 rPYHTOBLIX MAaTEPWanoB M HANOPHOW UNETPAUUKM B OCHOBAHWSX, C
onpefeneHnem 3Ha4eHU Nbe3oMEeTPUYECKMX HanopoBs 1 pacxodos.
MeToabl pacdeTa nokaszatenen dunesrpaumoHHoro pexuma 'TC 1 ux oc-
HOBaHWI C UCMOMNb30BaHWEM YMCMEHHBLIX KOMMBIOTEPHBIX NporpamMm no
onpeneneHnio OCHOBHBIX NokazaTenel hunsTpauMoHHbIX NPOLIECCOB.
Ha ctagmm akcnnyataumu KputepuanbHble 3HadeHns K1 1 K2 yTouHsoT
C UCMOmMb30BaHMEM HATYPHbIX AAHHBIX U NO CO3AAHHBEIM MO HUM CTaTu-
CTUHECKMM NMPOTHO3HbIM MOAENSM

5 W3bbiTouHoE nopoBoe OaBreHue U CKo-
pocTb ero paccevBaHus B Tene [TC u3
TPYHTOBLIX MaTepuarnoB 1 B OCHOBAHWK

Pacuetel HOC tena N'MC n ux ocHoBaHWsA C Yy4ETOM KOHCONMMAAUMK B UX
TPYHTOBLIX 3MeMeHTax C WMCMONMb30BAHMEM YMCIEHHBIX KOMMbIOTEPHbIX
nporpamm

6 Ocapgku anemenToB TC 1 ero ocHoBa-
HKS

7 CwmeweHwns anemeHtoB [TC 1 ero ocHo-
BaHWUs

8 HanpspkeHua u gedopmaumm 'MC m mx
OCHOBaHWI

9 TpewuHsl B NpPOTMBOMUMALTPALUOHHBIX
YCTpOWCTBax

10 Yrnbl NnoBOpOTa XapaKTepHbIX CeYeHui
BETOHHbLIX M Xene300eToHHbIX [TC

Pacuetel HOC, npouyHocTy u yctondmocTu anemerTos [ TC 1 ux ocHoBa-
HWIA C MCMOMb30BaHNEM YUCIEHHBIX KOMMbIOTEPHBIX NpOrpamm, co3gaH-
Hblx Ha 6asze METOAOB MEXaHWKKU CMMOLUHLIX CPEes, TEOPWM YNpyrocTu, a
TaKKe TEOPWI NMacTUYHOCTKU M MON3y4ecTu.

Ha ctagum akcnnyataumm kputepun Be3onacHOCTM YTOUHAT NOBEpOoY-
HbIMW pacyeTamy C MCMOMNb30BaHWEM PacyeTHbIX Mogenei, «oTkanubpo-
BaHHbIX» MO AaHHBIM HaTYPHbIX HabnwOeHWH, a TakKe Ha OCHOBaHUK
CTAaTUCTMHECKMX MPOTrHO3HbIX Modenen

11 PackpbiTve TpewmH W MexBrnodHbIX
LIBOB BETOHHbLIX W »ene306eToHHbIX [TC

Pac4yeTbl No npenernbHbIM COCTOAHUAM BTOpOW rpynnel no MOCT 27751,
BbINOMHEHHBIE B COOTBETCTBMM C ykaszaHuamu Cl1 58.13330.2019. Yuc-
neHHble meToasl pacdeta HOC ¢ yueTom 0bpasoBaHmsa U packpbITWUA Tpe-
LLWH

12 BaaumHoe cMelleHue CeKkUWiA Nno weam
OETOHHbLIX M Xene300eToHHbIX [TC

OI'IpE,D,EJ'IeHME.‘ OonyctTumMmoro B3aaMMHOro cMeleHna CEKLWIA No wBam oT-
HOCUTENBbHO ApYyr gpyra n3 yCcnoBusa coxpaHeHudA repMeTn4HOCTKU Lno-
HOK.

Ha CTagun aKkcnnyatTauynii — Ucnonb3oBaHMe CTatTUCTUYEeCKHX MO,EI,BJ'IEIFi

13 Temnepatypa W (MnKn) TemnepaTypHbIiA
rpagueHT B CUCTEME «COOPYKEHME — OC-
HoBaHuey» (ans 6eToHHbIX [TC K1 BO3BOAM-
MbIX B CEBEPHOW KnumMaTudeckon soHe [TC
U3 FPYHTOBLIX MaTepuarnos)

Pac4yeTbl TepMoHanpsaKeHHoro cocTosaHusa 'TC 1 MX OCHOBaHWI YACTIEH-
HbIMW METOOAMMN.

Ha ctagumn akcnnyatauuyM KpUtepuanbHble 3Ha4YeHWA nokasaTens yTo4-
HAIOT MOCPEACTBOM pacyeTa C y4eTOM pearnbHoro TemnepartypHoro pe-
KUMa OKpyKakoLlel cpeabl

14 MapameTpbl AUHAMUWYECKOW peakuvu
COOpPYXEHWA Ha CeWCMUYEecKUe BO3OeW-
ctBus (Ha I'TC knacca |1, pacnonoxeHHble
B paroHax ¢ ceMcMWUYHOCThIO 7 Bannoe u
Bolwe, W Ha I'TC knacca 1) B panoHax c
CencMU4HOCTLH 8 Bannoe)

Pacuetr cencmocTtorkocth ['TC  4YucnEHHBIMKM  METo4aMu  COrMacHo
CI 358.1325800.2017

1) Knaccudwmkauma I'TC B cootBetcTBmm ¢ CIN 58.13330.2019.
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MpunoxeHune B
(cnpaBo4Hoe)

M3mMeHeHUA BO BpeMeHN OCHOBHbIX OUarHOCTUYECKUX nokazarenem
rTMaopoTexHN4eCKnx CDDpy)KEHMI:‘I U3 rpYHTOBLIX MaTepuanoB

B.1 Ona 'TC m“3 rpyHTOBLIX MatepuanoB XapakTepHbl TpU credylowux Tuna KpUBbIX W3MEHEeHWW BO BpemMeHu
OCHOBHbIX AMarHOCTUHECKMX MoKa3aTenen: HopManbHble, aHoManbHbIE 1 aBapuiiHble. B kadecTse npumepa Ha pycyHke B.1

CXeMaTW4HO MNnoKa3aHbl TUMN4YHbIE rpacwaw WN3MEHEHWA BO BpeMEeHWN OVNarHOCTUYECKHUX nokasaTenen ocagok 3NemMeHToB
ITC.

S

~Y

PucyHok B.1 — XapakTepHble KpUBble U3MEHEHUI BO BPEMEHM OCHOBHLIX AWarHoctTuyeckux nokasateneu ['TC
13 rPYHTOBBIX MaTepuanos

Kak BnaHO M3 pucyHka B.1, ona kpuBbiX TMna 1 M3MeHeHW BO BPEMEHW 3Ha4dyeHWn ocagok anemeHToB [TC xa-
pakTepHO MNaBHOE 3aTyxaHWe WHTEHCUBHOCTW NpWpaLleHnid 3TUX AWarHocTUYeckux nokasatenei. Kpuebie aToro tuna,
cyMTatoLLMeCcs HOPManbHLIMKU, CTPEMSTCS K aCUMMTOTaM, COOTBETCTBYHOLLMM MpeaernbHbIM 3HaYEHUAM 3TUX NoKasaTenen.

B.2 B aTux cny4asx, Npy OTCYTCTBUM MCXOAHBIX AaHHbIX, AOCTAaTOYHbIX ANs CO34aHNA AOCTOBEPHOW AeTepMMHUCTI-
YeCKOW pacHeTHON MOAenu, 3HavyeHust Kputepues 6e30MacHOCTM JONYCTMMO ONpedenaTh C UCMOMb30BaHMEM CTATUCTUYe-
CKOW MpOrHo3Hoi mogenw. MNpu 3ToM B Ka4eCTBE NPOCTEMLE NPOrHO3HOM MOLENM BO3MOXHO WCMOMb30BaHUE Creqyio-
el annpoKCUMUPYIOLLER 3aBUCUMOCTH:

&

+§ =48 ||,
¢ Tt

(B.1)

rae S; — NPOTHO3HOE 3Ha4YeHWe AMarHOCTUYECKOro NnokasaTens Ha Nboi MOMEHT BpeMeHu t;
S* — npepgenbHoOe 3HaYeHne aToro AMarHoCTUHECKOro nokasarens;
T, — BpemeHHoi napameTp.

B.3 KpwuBble Tvna 2, COOTBETCTBYIOLLME MPOrpeccupyolLiemMy BO BpEMEHMW YBENUYEHWIO NPUPaLLEeHWIA 3Ha4YeHWin pac-
cMaTpuBaemMoro AMarHoCTMYECKOro NoKasaTens, CHUTalTcs aBapuiHbIMK, MOCKOMNBKY OHW Hen3bexHo BedyT K HacTynne-
HWIO npegensHoro coctosHuA [TC.

B.4 Kpueble Tna 3 COOTBETCTBYIOT aHOManbHOMY XapakTepy W3MeHEeHWA BO BPEMEHWN OaHHbIX AWarHOCTUHECKNX
nokasaTenen. B aTom cnyvae Ha BeNWMYMHbBI NpupaLLeHVil AnarHoCTMYeCcKUX nokasaTenei BO BpEMeHW, No BCel BUAMMO-
CTW, BNUANKN HeKOTOpble Apyrue akTopbl, HE YYTEHHbIE B aHann3e HaTypHbIX AaHHbIX. TakuMu dakTopamu mMoryT ObiTe
MPOSIBNEHWA MOMN3Y4ECTU IPYHTOB, CE30HHbIE U3MEHEHUS WX TEMNEPATYPHOrO COCTOAHMWS, BNAXKHOCTU, XapaKkTePUCTUK UX
MexaHW4eCKUX CBOWCTB W Ap.

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23/ 32

CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-59873-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65059
https://gostexpert.ru/gost/gost-59873-2021?utm_source=pdf&utm_medium=65059&utm_term=page

FOCT P 59873—2021

Mpunoxenue I
(cnpaBo4Hoe)

N3meHeHUA BO BpeMeHU OCHOBHbLIX AMarHOCTUYECKUX nokaszarenew
6eTOHHbIX rTMOpoTexHU4YeCcKux CDOpy)KEHHﬁ

1 Kpome cpaBHeHWs1 U3MepeHHLIX AMarHOCTUYEeCKUX noKasaTtenein ¢ Ux KputepuansHeiMU 3HadeHuamMu K1, K2 B
npouecce KOHTpOns TexHudeckoro coctosHua [TC obazatencHa npoBepka TEHAEHUWW U3MEHEHWA BPEMEHHbIX PAOOB
ANarHoCTUYECKMX Nokasatenen (BblMUCIeHne Ux TPEHAOB).

2 OueHka M3MEHEHUS 3HAYEHWIA ONarHOCTUYECKUX NOoKa3aTenel BO BpEMEHW BLIMOMHAETCA HA OCHOBE aHanuaa
xapakTtepa NoBeeHUsA HEBA3KN MEXOY M3MEPEHHBIMU M PACYETHLIMWA 3HAYEHNAMU.

[3 I'TC cuutatot pabotocnocobHbIM NpYM HOPMAarbHOM XOAE U3MEHEHWA BO BpEMEHW OUAarHOCTUYECKUX nokasaTe-
ek ero CoCToAHWSA, KOraa CKOPOCTU U3MEHEHMWS AMArHOCTUYECKMX MoKazaTeneln npeHebpeXKMmo mManel Unn 3aTyxakT Bo
BPEMEHH.

[4 Hwxe B Ka4ecTBe UNNKCTPAUUKM NPUBELAEH aNTOPUTM OLIEHKU HeoBpaTUMbIX M3MEHEeHWA BO BPEMEHW paguanb-
HbIX CMeLLeHWUA rpebHs LUeHTpanbHOM cekunn 6eTOHHON apoYHO-TPaBUTALMOHHOW NNOTHHbI.

Liar 1. BbInonHAKT pacyeTsl NIOTMHBLI METOAOM KOHEYHbLIX 3NEeMEHTOR, B pe3ynkTaTe KOTOpbIX MOoMyyaloT pacyeT-
Hble NepemeLLeHns rpebHa NNOTUHBIL.

LWar 2. Ha ocHoBe nony4eHHbIX pac4eTHbIX OaHHbLIX BLIYMCNAT HEBA3KY (PasHOCTE) MeXay M3MEPEHHBIMM U pac-
YeTHbIMM NepemMeleHnaMn rpebHa nnoTrHel. py 9TOM AgonyckaeTca MCNonb3oBaHWE CMeLaHHoW Mmogeny ¢ noabopom
perpeccuoHHbIX KO3 PULIMEHTOB.

War 3. CTponTcsl NUHEWHBIN TpeHd HEBA3KM NMBO cKomMb3sillee cpefHee OT HEBA3KW NUBO NPUMEHSOT anropuTm
MOHOTOHHOW (M30TOHHOW) perpeccuu (cMm. pucyHku L1, I.2).
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e — XPOHOTPEMMa MOTPELUHOCTY (OTKMOHEHUE HATYPHBIX AaHHLIX OT pacyeTa);
s — MOHOTOHHAS PEFPECCUS OT NOTPELIHOCTU
PucyHok 2 — OTKMNOHEHWE HATYPHBIX AaHHbIX OT PAcYETHLIX B paguarnsHbIX NepemeLleHusx rpebHs

L\EHTpaJ'IbHOﬁI cekumm beToHHON apO‘-IHO-rpaBMTaLIMOHHOI;‘I NNOTUHBI, MM

War 4. OnpepensawT npupalleHne HeobpaTMoro nepemelleHs rpebHa 3a pacCMOTPEHHBIN BpEMEHHOW MPOMEXY-
TOK. BEINONHAT OUeHKY HaWAeHHON BenUYmHbI.
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MpunoxeHue
(pekomeHgyemoe)

OcobeHHOCTH MPOrHO3HbIX Mogenen rmgpoTexHn4ecKknx coopy)l(eHMﬁ U3 TPYHTOBLIX MaTepUanoB

0.1 OetepMuHUCTUYECKUe pacyeTHble mogenu I'TC 13 rpyHTOBLIX MaTepuanos

0.1.1 Kak 6birno ykasaHo B 6.4, OCHOBHbIMU BUAAMM (PU3NHECKUX Nnpoueccos, npovcxoasawmx B [TC 13 rpyHTOBbIX
mMarepuanos, sABnAlTcA AedOpMUPOBaHWE TPYHTOB, (DUNETpaUMA BOAbl Yepes Nopbl FPYHTOB W 0BYCNOBREHHLIA 3TUM
TENnonepeHoc.

0.1.2 Ha ctagum npoektupoBanus [ TC 13 rpyHTOBBIX MarepuanoB Ans UX XapakTepHbIX CEYEHUI B pamKax geTep-
MWHUCTUHECKMX PACYETHBIX MOOENEA HAANEKUT ONPEAENATE AETEPMUHNPOBAHHBIE 3HAYEHUS CrEaYLWMX AuarHocTnye-
CKMX Nnokazarteneu:

- HanpskeHWs 1 dedopManun rpyHTOB OCHOBHBIX KOHCTPYKTUBHBIX anemeHToB [TC, a Takke mMmecta BO3MOXKHOMo
06pazoBaHWs B HUX HApyLUEHWA CNNOLWHOCTY;

- BeNnWYMHbI 0CaA0K W TOPU30HTanbHbIX CMEeLLeHWA AHeBHOW noBepxHocTy [ TC B ero pacyeTHbIX CeYeHUsX Npu pas-
MNWYHBIX 3HAYEHWUSX Harpy30K W BHELUHWX BO3AENCTBUI;

- BeNWHYMHbLI MNBTPaLMOHHBIX pacxodoB Yepes Teno N'TC 1 ero ocHoBaHue, a Takxke rpagueHTsl Hanopa u gunb-
TPaLWOHHYH NPOYHOCTL MPYHTOR CUCTEMBI «COOPYKEHNE — OCHOBAHUEY,

- pacnpefeneHue TemnepaTtypbl PYHTOB CUCTEMbI «COOPYXEHWE — OCHOBaHME» M 3aKOHOMEPHOCTU ee ce-
30HHBIX M3MeHeHuiA (gna [TC, pacnonoXeHHbIX B CEBEPHOW CTPOUTENLHO-KMUMaTUYECKOl 30HE, B COOTBETCTBUW C
CI 131.13330.2020);

- MPOYHOCTL W YCTOWYUBOCTE OCHOBHBIX KOHCTPYKTUBHBIX aneMeHToB [[TC, paspylueHne KOTOpbIX NpUBedeT K He-
BO3MOXHOCTM 3KCNNyaTaLuy BCero COOPY>EHUs B NMPOEKTHOM pexmme.

0.1.3 Pewenne 3agad o HOAC nwobeix MTC M3 rpyHTOBEIX MarepuanoB HaAMeXUT BeINOMHATE YMCNEHHBIMU METO-
famy (HanpyMep, MEeTOAOM KOHEYHbIX 3MEMEHTOR), peanuayembiMyi C UCTMONb30BaHUEM COBPEMEHHOIO NMporpaMMHOro
obecneveHns. B Takmx nporpammax OCTaTO4HO 3(PdEKTUBHO YYUTLIBAKOTCA He TOMBKO HEOOHOPOOHOCTU CTPOEHMS OC-
HoBaHui ['TC, HO U pa3nM4Msa MX KOHCTPYKTUBHBIX 3MEeMEHTOB, HEMMHEWHOCTE MEXaHWYECKUX CBONCTB rPYHTOB, a Takke
NPOSIBMNEHNS UX MNACTUYHOCTU U NMON3Y4ECTH.

Kak npaBuno, npu pewweHun 3agay o HOC 'MC 13 rpyHTOBLIX MaTepranos ¢ MCNonb30BaHMeM NogodHbIX NporpamMm
OOHOBPEMEHHO ONpeaensaTea 3HaYeHUs 0CafoK M TOPU30HTaNbHbLIX CMELLEHWI 3reMeHTOB AHEBHOW NoBepxHOCTU I TC 1
€ro OCHOBaHWSA, COOTBETCTBYIOLLME NPUHATON CXEME HArpyXXeHUsi CUCTEMbI €COOPYKEHUE — OCHOBAHUE» .

0.1.4 Pewenns 3agad o gpunstpaumm B [ TC U3 rpyHTOBLIX MaTepyarnoB U B MX OCHOBaHUAX TakKe HaONexuT Bbl-
NOMNHATL YUCMNEHHBIMU METOLAMM C UCNONB30BaHUEM COOTBETCTBYIOLLErO NpOrpaMmMHoro obecnedeHus.

Mo pesynsTatam peluernit nogobHeIX 3a4ay onpegensioTes He ToNbKo unsTpauMoHHble pacxogsl B Tene [TC u
OCHOBaHMWW, HO U rpagueHThl (PUNBETPALMOHHBIX HaNnoOpPoB U OMALTPaLMOHHaA NPOYHOCTE MPYHTOB CUCTEMBI «COOpYKe-
HWe — OCHOBaHUe».

[0.1.5 B HacTosAWwee BpeMda NpW pelleHn 3adad o TemnepatypHomM cocTosHum [TC M3 rpyHTOBLIX MaTepuanoe,
PacrnonoXeHHbIX B CEBEPHOW CTPOUTENBHO-KMUMETUYECKOW 30HE, HAAMNEXKUT NPenMYLLECTBEHHO MCMONBL30BaTb YNCMEH-
HblE METOALI PACYETOB, B KOTOPbIX YYUTHIBAIOT HE TOMBKO NepeHoc Tenna dunestpyower B Tene N'MC Bogow, HO 1 ero Konu-
YeCTBEHHbBIE CE30HHBIE UBMEHEHWA, a TaKkke nepeHoc Tenna B anemeHTax [TC, cnoXeHHbIX MOPUCTLIM BO3AYXONPOHULEe-
MbIM CTPOMTENBHBIM MaTEpPUarnom B BUAe KaMeHHOoW Habpocku (Kak B yNopHbIx npuamax M'TC, Tak 1 B KpenneHWn 0TKOCOB).

[0.1.6 KoathdmumMeHTbl YCTOMYMBOCTM HM30BLIX U BEPXOBbIX OTKOCOB [ TC M3 rPpyHTOBBLIX MaTepuanoB, Kak npasu-
no, onpeaenstT TPaguUMOHHBIMK cnocobamu OLUEHKWM YCTOWYMBOCTM OTKOGHLIX COOPYKEHWMIA MO KPYrMoUMNMHAPUYECKUM
MOBEPXHOCTAM CKONBXEHWSA. [INA nony4yeHWs 3HaYeHUA 3TUX AMarHoCTUYECKMX MOoKasaTenei B OCHOBHOM WCMONb3yloT
YWMCMEHHBIE METOAB! BbIMUCMEHWIA, peanuayemble C UCMoNb30BaHWEM COBPEMEHHOIO KOMMLIOTEPHOTO NporpamMmmHoro obe-
cneveHun. PacyeTHble 3HavyeHus koahPUUMEHTOB YCTOMYUBOCTH, YMHOXEHHBIE HA COOTBETCTBYIOLWME 3HA4YeHWA Koadn-
LUMeHTOB HagexHOCTW, Kak NpaBumno, NPUHMMAKOT 3a OeTepMWHMPOBaHHbIE 3HAYEHWA MoKasaTenei, KoTopble HaanexuT
MCNonb30BaTk B KAYecTBe AMarHOCTUHECKMX.

0.1.7 OtmedeHHsble B [.1.3—[.1.6 ocoBeHHOCTI NpOBEAeHNA pacyeToB Mo onpeaefieHno 4eTePMUHUPOBAHHBIX
3Ha4veHun xapaktepuctuk HOC, dpunstpauum n tennoneperoca B [ TC U3 rpyHTOBBIX MarepuanoB NpyUBoAaT K Heobxoau-
MOCTU BbINOMHEHNA TAKUX PACYETOB B CreuManbHblX Hay4YHO-UCCneaoBaTeNnbCKUX OpraHn3aumnsXx.

0.2 Cratuctuyeckue ANPOrHo3Hble Mogenu oUarHOCTUYeCKUX nokasareneu

[.2.1 Kak ykasaHo B 6.4.7.2, npy HeyQOBNETBOPUTENbHbBIX pe3ynsratax «KkanubpoBkM» OETEPMUHUCTUYECKUX MO-
penei ['TC U HanMYMK AOCTATOYMHO NPEACTAaBUTENBHOMD BPEMEHHOMO pPsiga MHCTPYMEHTanbHbIX HabrnwaeHuii 3a guarHo-
CTMYECKMMI NoKasaTensamu coctosHua [TC, a Takke NpyM HOpManbHOM XO4e WX M3MEHEHWIA BO BPEMEHW PEKOMEHOYETCH
MCNONb30BaThL CTATUCTUYECKME NPOrHO3HLIE MOLENU U3MEHEHMWIA BO BPEMEHWM AMArHOCTUYECKUX NokasaTenei cocToaHMA
rTC.
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[.2.2 TlocTpoeHne cTaTUCTUYECKMX NPOrHO3HbIX MOAenen pekoMeHayeTcs NPou3BoaMTE B criedyloLwei nocnego-
BaTENbLHOCTW:

- M3 MOMy4eHHOro B HaTYPHLIX HABMIOAEHWAX PETPOCNEKTUBHOTO PAAa AaHHLIX HATYpPHBIX U3MepeHuid S; hopmMu-
pytoT ux 6a3oByl0 NOCNEAOBATENLHOCTL; MPU 9TOM B 0a30BYI0 NOCMNEA0BaTENLHOCTE HE AOMKHEI BKKYATE AaHHbIE, OT-
HOCALLMECS K ABHO OLUMBOYHBIM MW CRyYarHbiM COBBITUAM (Hanpumep, NOMyYeHHbBIM MPKU Harpyskax, NPeBbILAKLLNX UX
peanbHble npeaernkl, Un NpKY BO3MOXHbLIX M3MEHEHUAX PU3NKO-MEXaHNYECKMX XapaKTEPUCTHUK TPYHTOB Tena U OCHOBaHUsA
ITC),

- BblBUpaloT nporHosupytoLwy dyHKUMo F Ba3oBoW NocnefoBaTenbHOCTA HATYPHbIX AaHHbIX; Hanpumep, B
crnyyae ocafoK UMW CMELLEHWIA FPYHTOBOW MMOTUHBLI 3Ta (OYHKUUS MOXKET GbITb NpUMHATA B BUAE NWUHERHOMO MHOMO-
uneHa S, = F(f, h, B) c HEN3BECTHLIMM 3HAYEHNAMM KO3MULMEHTOB, 3aBUCSLLMX OT TPEX aprymeHToB (Hanbonee Bax-
HblX BHELLHWX BO34EWCTBUIA), Takux Kak: t — Bpems, OTCYMTBIBAEMOE OT Havyana uaMepeHwn; h — rugpocTaTuyeckuin
Hanop Ha MMoTWHY, § — TemnepaTypa OKpyxatLlel cpedbl;

- MO AaHHbLIM HaTypHbIX HabnoaeHW OPMUPYIOT CUCTEMY NMNHENHBIX anrebpanyecKkMx ypaBHEeHWA, NoMyYeHHbIX
W3 HaTYPHbIX AaHHBIX; MaTp1LUa 3TOW CUCTEMBI, Kak NpaBuno, UMeeT CyLeCTBEHHO BonblLuee KOMMYECTBO CTPOK (COOTBET-
CTBEHHO YUCIY 3HAYEeHWiA f) B CpaBHEHWI C KOMUYECTBOM HEonpeaeneHHbIX KoapULMEHTOB MHOrouUneHa S, = F(t, h, 0);

- MONy4YeHHas cucTeMa NMHENHbIX YPaBHEHWIA SBNSETCA CYLLECTBEHHO NepeonpefeneHHon, ANs peLleHus KoTopor
MOryT BbiTb MCNOMB30BaHblI NMBC METOA HanMeHbLUKUX KBadpaTos, Nvbo metog aycea;

- OLEHKa 3Ha4YMMOCTU Kaxdoro 13 KoahULMEHTOB MHOTOMNEHA 1, h, 6 Ha BENUUMHY 3Ha4eHunin Sy, B XOLE KOTO-
poK crnegyeT BbINOMHWTL TECTOBbLIN pacyeT No annpoKCMMUPYHOLLEH 3aBUCMMOCTU C BapUaTUBHBIM N3MEHEHUeM 3HaYeHUin
Kaaoro u3 Hux. ConocTaeneHue NonyyYeHHbIX Pe3ynsTaToB NO3BONAET UCKMIOYMTL cnabo BnuaAwLme KoahdULMEHTE! U3
6a30B0i1 NOCNenoBaTerbHOCTW 3HaYeHUi S;;

- N0 pesynsTatam conocTasneHns akTUYecKnX 3HadeHnin S; (ocTaBlumMxcs B 6a30BOM NOCNEA0BATENBHOCTM) U pac-
YEeTHbIX MPOTHO3HbIX 3HAYEHWUA Sy, ONPeaenaT NorpeLlHOCTL NPorHosa & no dopmyne

3 = ko,

e ¢  — CpefHeKkBadpaTWYecKas MorpeLHocTs NporHo3aa;

k=123 — uenele 4nicna, Npyu 3TOM crefyeT UMeTb B BUAY, YTO MpW kK = 3 BEpOATHOCTb NonafaHua sHaveHwid S, B
UHTEpBan S; . + & cocTaBnsaeT 99 %, NO3TOMY MPU HAa3HAYEHWUM KpUTepUanbHbIX 3HAYeHU He credyeT uc-
none30BaTk 3Ha4YeHud k 2 3;

- MOCTPOEHHYK CTAaTUCTUYECKYH) (PErPECCUOHHYH0) MOAENb NPOBEPSAIOT HA OaHHbIX HATYPHBIX W3MEPEHWIA, HE BO-
wenwnx B 6a3oByto NocneqoBaTensHOCTL U (B criydae HeobBXoAMMOCTH) OCYLLECTBAAKT KOPPEKTMPOBKY 3HA4EHWUIA KO3M-
MLMEHTOB MHOTOYNEHA MOLENW;

- Ha KaxXJ0oM 3Tane TakoW KOPPEKTUPOBKW HAAMNEXUT YYUTLIBATL BCE HATYpHbIE AaHHbIE, MOMyYeHHbIE K MOMEHTY
NpoBeAeHNA KOPPEKTUPOBKW MOLENN.
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MpunoxeHue E
(pekomeHgyemoe)

Oco6GeHHOCTM NPOrHO3HbIX MoAerner 6eTOHHbLIX TMAPOTEXHUYECKUX COOPYKEHUN

E.1 OeTepMUHUCTUYECKKE pacyeTHble Mogenn 6eToHHbIx 'TC

E.1.1 OcHoBHbIMWM BUOAMKU OM3NYECKMX MPOLECCOB, NpoMcxoasawmnx B beToHHblx [[TC, ABNAKTCA M3MeHeHWe nojg
OelCTBMEM 3KCMyaTaLMOHHbIX Harpy3ok TemMnepaTypHoro u unsTpauuoHHOro peXXMMOB CUCTEMBI «COOPYXKEHUe — oc-
HoBaHue» n HOC cuctembl. Xof 3TUX NPOLIECCOB COMPOBOXOAETCA U3MEHEHWAMW COOTBETCTBYIOLMX MM MokazaTtenen
coctoaHna [TC, koTopble HAANEXNT UCNOMNb30BaThL B KAYECTBE ANArHOCTUYECKUX.

E.1.2 Ha ctagnu npoekTMpoBaHvsa OeTOHHbIX W Kene3obeToHHbIX [ TC B paMKax OeTEPMUHUCTUYECKNX PacYeTHbIX
MoZenen AomKHbl BbITe onpefeneHsl 0eETEPMUHUPOBAHHBIE 3HAYEHWUS CNeayLnMX ONarHoCTUYECKUX NoKasaTenei:

- MPOYHOCTU M YCTOMYMBOCTM CUCTEMbBI «COOPYKEHNE — OCHOBAHUEY;

- HanpsbkeHur 1 gedhopmauui B 6eToHe 1 apmaTtype (Npur HanuMy4um cooTeeTcTBYoWwen KUA);

- BepTUKankeHbIX cMeweHni (ocagkn) 'MC 1 Mx oCHoBaHWIA;

- TOPW30HTanbHbIX CMELLEHMIA (MO NOTOKY) KOHTponupyeMelx Todek [ TC;
pacnpeneneHMi U M3aMeHeHWn Bo BpeMeHn Temnepatypbl 6etoHa [TC v rpyHTa OCHOBaHWA nog OeWCTBUEM
3KCNIyaTauNOHHbIX TEMMNEPaTYPHbLIX BO3OEACTBUNA NPW KBA3UCTALMOHAPHOM PEXUME;

- rpaguveHTa Hanopa Ha LUEMEHTALVMOHHOM 3aBece B OCHOBaHWUW BETOHHOW NNOTUHEI;

- ycTonumeocTy [TC B Lenom 1nu ero 0OCHOBHLIX 3MEMEHTOR (HanpuMep, aHKepHLIX ONop LUMYHTOBLIX NOAMNOPHLIX

CTEH).

E.1.3 [JerepmuHucTuyeckme pacyetel [ TC BeinonHaTcA B cootBeTcTBUM ¢ TOCT 27751 1 gOMKHBI YAOBNETEBOPATE
TpeboBaHMAM (KpUTEPUSIM), COOTBETCTBYHOLLIMM NpedenbHbIM COCTOSHUAM NEpPBOM ¥ BTOPON rpynmn NpefenbHbIX COCTos-
HuiA no FOCT 27751:

- nepBagd rpynna npegenbHbIX COCTOAHWIA — COCTOAHUA CTPOUTENBbHLIX OOBLEKTOB, NPEBLILLIEHNE KOTOPbIX BEOET K
noTepe HecyLlen cnocobHOCTU CTPOUTENBHBIX KOHCTPYKUMIA U BO3HUKHOBEHWUIO aBapUAHOWM PacyeTHOW CUTYaLMK;

- BTOpas rpynna npegenbHbIX COCTOAHUIA — COCTOSHWS, NMPU MPEBLILLEHUA KOTOPbLIX HAapyLLUaeTcs HopManbHas
3KCnIyaTaunsa CTPOUTENbHLIX KOHCTPYKUWIA, MCHEPMNBLIBAETCA PECYPC MX OOMNTOBEYHOCTM UM HAPYLUAKTCH YCIOBMA KOM-
dOPTHOCTM.

[ns oueHKN BO3MOXHOCTW HACTYIMNEHWS MpPedernbHbIX COCTOAHWIA NMEPBOW TPYMMbl BhIMOMHAT pacyeTbl 0bLuen
MPOYHOCTU M YCTOWHYMBOCTH CUCTEMBI K COOPYKEHWE — OCHOBaHUE», MPOYHOCTW OTAENbLHLIX anemMeHToB [ TC, paspyLueHne
KOTOPBIX MOXET NMPUBECTK K NPEKpaLLEeHUI0 ero aKkcnnyaTauuu; pacyeTsl gedopmMal il KOHCTPYKLWK, OT KOTOPLIX 32BUCHT
NPOYHOCTE W ycTor4mBocTe [ TC B Uuenom v ap.

[ns oueHKN BO3MOXKHOCTW HACTYMNNEHWA MPenernbHbIX COCTOSHWIA BTOPOWM TPynMbl BbIMOMHAKT pPacyeTbl MECTHOWM
NMPOYHOCTM OCHOBaHWIA, pacyeTbl gedopMaluid, pacyeTbl Mo 06pa3oBaHWIO WKW PACKPBLITMIO TPELUWH U CTPOUTENbLHBLIX
LUIBOB, pac4eTbl MPOYHOCTU OTAENbLHLIX 3anemeHToB ['TC, He Nnognexalyx pacyeTy Nno OLEHKE BOZMOXHOCTU HACTYMIEeHWA
npefenbHbIX COCTOAHWIA NEPBOM TPYNMbI.

Mpwn pacyeTax obLien NpoYHOCTK 1 ycTordmBocTu [ TC, a Takke MECTHOW NPOYHOCTW OTAEMNBHbLIX 3NEMEHTOB J0OMXK-
HO BbIMOMHATLCH cneaykllee ycrnosue, 00ecnedymBatoLLlee HeqonyLEHNE HACTYNNEHNS NPeaenbHbIX COCTOAHUNA:

YaYic F S Yo R (E.1)

rae y, — KoadUUUeHT HaaexHoCT no HasHaveHuo ['TC,

Y)e — KO3MOULMEHT COYETaHNS Harpyaok,

Yog — KOB(hDULKMEHT ycrnosui paboTsl, npuHuMaemsle cornacHo Cl 58.13330.2019;

F — pacyeTHoe 3HaveHMe 000OLLEHHOro CUMOBOrO BO3AEWCTBUA (CUMa, MOMEHT, HanpskeHue), gedopmaunn Unm
Lpyroro napameTpa, No KOTOPOMY BLIMOMHAKT OLEHKY NPedernsHoro COCTOSHUS;

R — pacyetHoe 3HadeHue 0b606LLEHHON Hecyllelh cnocobHocTH, AedopMaun unu Apyroro napamertpa (npy pac-
yeTax no NepBoW rpynne npefernbHbIX COCTOAHWA — PacyeTHOE 3HAYEHWE; MPU pacyeTax Mo BTOPOMW rpynne
npefenbHbIX COCTOAHUIA — HOPMAaTMBHOE 3HaYeHUE).

E.1.4 Ha ctagum akcnnyatauum [ TC BeINONHAKT KanvbpoBky (MOeHTUMDUKaUUI0 NapaMeTpoB) pacyeTHON aeTep-
MUWHUCTUYECKOW MOAENW — YTOUYHEHWE DU3MKO-MEXaHUYECKMX XapakTepucTuKk matepuanoe 'TC M OCHOBaHMA C LEensk
Hauny4ywero NpubnmKeHusa OaHHbLIX pacyeTa K pe3ynsrataM HaTypHbIX M3MepPEeHUWIA, HAKOMMEHHBLIM B MPOLECCE aKcnnya-
Tauuu.

MoXHO BbIOEMWUTH TPWM OCHOBHLIE IPYNMbl METOAOB M 4acTHBIX NMPUEMOB PELIEHNs 3a4a4 NapaMeTpuYeckon NaeH-
TUUKaLMn:

- TaK HasblBaeMble «NpAMble MeToabl» Uy onee TOYHO — MEeToAbl 0DpaLLEHUS peLleHUa NpAMOoR 3aga4m. B Hux
pesynsTaTthl HabMwaeHWI NOOCTaBNAKT HENOCPEACTBEHHO B MaTeEMaTUHYECKYH MOLEnNb, NOCne Yero NocpeacTeoM Mpo-
BEAEHUS Pa3nu4YHbIX Npecbpa3oBaHUA BbIPAXAOT HEM3BECTHLIE NAPaMETPLI;

- paanuyHble METOAbI «noabopay, KOTOpbIE CBOAATCS K PELLEHWIO CEPUM MPAMBIX 3a4a4 NPy BapbUPOBaHUK 3HAYe-
HWIA NapaMeTpOB M COMOCTABMEHMN COOTBETCTBYHOLUMX PACHETHLIX U 3KCMEPUMEHTANbHbIX 3Ha4YeHW. PesynsraTbl MoryT
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ObITb NpedcTaeneHbl B BUAe rpachukoB, Tabnuy, HOMOrpaMm U T. M., UCMOMb3yeMblX B AanbHelleM OMs OUeHKW napa-
METPOB MOAENM MO UMEKLLMMCS 3KCNEPUMEHTanNbHbLIM AaHHBIM;

- pasnuyHble IKCTPeMarbHble METOAbI, OCHOBAHHLIE Ha MUHUMN3aLIM HEBA3KN MEXOY PacyHeTHbIMW M 3KCNEPUMEH-
TanbHLIMKU 3Ha4YeHusMKU. Hanbonee 4acTo ycnoBue KayecTBa pelleHUs paccMaTpuBakT B BUAE KPUTEPUA HAUMEHBLLUMX
KBagpaToB, KOraa MUHUMU3NPYETCA CPeqHEeKBaapaTUYECKOE OTKIMOHEHWE UAEHTUMDULNPYEMbIX NApaMETPOB OT U3MEPEH-
HbIX 3HaYEeHNNA.

Hanpumep, nocnegoBatensHOCTb ASACTBUIA NPKY MCNONb30BaHUM Hanbonee YacTo NpUMEHAEMOR MpoLenypbl Kanu-
BpOBKM A4ETEPMUHUCTMHECKOW pacyeTHOW Moaenu MeTodom nogbopa nanoxeHa B 7.8.

E.1.5 Pewenne 3aga4 o HOC cucTembl «COOPYXEHWE — OCHOBaHME» C LeNbi onpegeneHnsa BenvyinH F cMnoBbIX
BO3OEWCTBUM (CUIN, MOMEHTOB, HAMNPSIKEHWIA) HAANEXKUT BLIMONHATE YMCNEHHBIMKM MEeTodaMu (HanpuMep, METOOOM KO-
HEYHBIX 3NIEMEHTOB), peanMayemMbiMK Ha KOMMbIOTEPaX C UCMONMb30BaHWEM COBPEMEHHOIO NPorpamMmMHoro obecnevyeHus.

E.2 CrarucTtuyeckme NporHo3Hblie MOAENU AMarHOCTUYECKUX NoKazartenen 6eToHHbIX TC

E.2.1 YcnoBua npUMeHeHMs CTaTUCTUYECKUX (PEerpecCUOHHbIX) MOAEnein ANns NporHo3a 3HaydeHwd OuarHoctude-
ckux nokasatenew coctoaHna [[TC nanoxeHsl B 7.11.

E.2.2 MNMocnegoBaTenbHOCTb NOCTPOEHWS CTAaTUCTUHECKOW MOdenu onpedenerHa B 7.12.

E.2.3 TpeboBaHua no copme npeacTaBrneHns cTaTUCTUYECKON MOLENU B 3KCMNyaTUPYHOLLYIO opraHusauuio ycTta-
HOBMeHbI B 7.13.

E.2.4 TMonyyeHne KOppeKTHbIX MPOrHO3HbIX OLEHOK NapameTpoB cocToAHMA [ TC ¢ noMoLbo cTaTUcTUYeckux (pe-
rPECCMOHHBIX) MOAENEN BO3MOXKHO TONbKO B CNyYasx, Korga BXoAHbIE NapaMeTpbl pacdeTa HaxooaTcs B npefdenax obna-
CTW pasbpoca AaHHbIX, Ha OCHOBE KOTOPbIX MOCTPOEHa AaHHas Moaens. [1na skcTpanonauum 3a npeaensl AaHHoW obnacTu
HeoOXoAMMbl [ONOMHUTENbHBIE UCCMEe0BaHWA MO OUEHKE TEHOEHLMIN U3MEHEHUS COOTBETCTBYIOLLENO0 KOHTPONMUPYEMOTO
rokasarens.

E.2.5 Mpumepbl nocTpoeHUsi CTAaTUCTUYECKUX FMPOrHO3HbLIX MOAENEN TFOPU3OHTaNbHbIX CMELeHUn
(no NnoToKy) 6eTOHHbIX NMOTUH

[Mpy NoCcTpPOEHWUM CTAaTUCTUHECKMX MPOrHO3HBIX MOAENEN YHUTLIBALOT, YTO 3aKOHOMEPHOCTU M3MEHEHWS BO BPEMEHM
CMeLLeHWn Tena BeToOHHOW NMOTUHLI (TaK e Kak U HanpsXeHUWin B BeToHe HanopHoW rpaHu) xapakTepusyioT onpegerneH-
HYI0 CXeMy cTaTtnyeckor paboTbl MNOTUHEI U ee KOHCTPYKTUBHBIX 3NeMeHTOoB. KoHTponupyemble napameTpbl 3aBUCAT Kak
OT AeWCTBYHLWMUX (DaKTOPOB (rMapocTaTuyeckoe AaBneHue, TeMNepaTypHbIA PexuM), Tak U OT MOHOMUTHOCTH CeYEeHUs
CeKUWA (Hanuyne TPeLUWH, PacKpbiTbiX FOPU3OHTANbHBLIX CTPOUTEMBHBIX LWBOB, KAYECTBO LeMeHTauumn mexcTonbuatsix
LLUBOB).

PaBoTa BeToHHOIM NNOTKHEI B Neprod NOCTOSIHHOWM 3KcnnyaTauum (nocne HanonHeHUss BOAOXPaHUMWLLA NPOEKTHbIX
ypoeHei YBE, 3aBepLueHns Bcex paboT No OMOHOMMYMBAHWKO NPOOMAA K 3aBepLUEeHNA NpoLecca OCThiBaHuWs BeToHa nro-
TUHbI 1 AOCTMKEHWUS KBA3UCTALMOHAPHOIO TEMNEPATYPHOrO pexuMa) onpeaenseTcs rmasHeiM o6pasom YBE 1 ce3oHHbIM
M3MEHEHWEM TEMMNEepPaTypPbl OKPYKAIOLWErO BO3OYXa.

Pesynetatel cTatnctnyeckon obpaboTki AaHHBIX HATYPHbIX HabnogeHW 3a AWarHOCTUHYECKMMU noKasaTensamMu
(ropn3oHTanbHLIMKM CMELLEHUSMU NNOTUHBI, HAKMOHaMUW FOPU30HTAmBHbLIX CEYEHUI, HaNPSXXeHWAMW Ha HaNoOPHOW rpaHn
W T. M.) NPeAcTaBnsaoT B BUA4E CTOXAaCTUYECKMX PErpecCUMOHHbIX MOAENeN, yCTaHaBNUBAKLWNX CBA3b MeXdy BenWyYMHON
KOHTpONupyeMbIx nokasarternein u gencteyowmx Ha ['TC cakTopos.

[opu3oHTaneHble CMELLEHUs NNOTKHBI NO NMOTOKY ABMASKOTCA OAHUM W3 OCHOBHBIX MOKasaTenen paboTel cUCTEMB
«MNoTUHA — OCHOBAaHWE» B NEPWOL NOCTOSHHOW 3KCnnyaTaumm.

[Mpw nocTpoeHny NPOrHO3HBIX MOAENEN B KAYECTBE CUIMOBON HArpy3kyM MCNONbL3YeTCa rMMapocTaTMyeckas Harpyska
Ha HamnopHYo rpaHe MNOTUHLI, 3aBUcAWan oT YBB. TemnepaTypHoe BNUSHWE MOAENMPYETCS, KaK NpaBuio, C NOMOLLbIO
TemnepaTypbl OKpY>XaloLLero Bo3ayxa, M3MepeHHol B onpegeneHHoe BpemMs CyTOK B O4HOM M TOM e MecTe, MakcumManb-
HO NMpUBNWKEHHOM K CTBOPY NMOTWHBI. [1py HanWyMm gocTaTtoqHO NpefcTaBUTENbHOMO paaa 4OCTOBEPHbBIX OaHHBIX O TEM-
nepatypax 6beToHa no gaHHbIM M3MepeHW 3aknagHon guctaHuymoHHon KMA ncnone3yloT TemMneparypbl, U3MepeH-
Hble B 6eTOHE NNOTUHBI.

Mpumep 1. MpozHo3Has pezpeccuoHHasa Modeslk 20PU30HManbHbIX cMeuwleHul (Mo MomokKy) cmaHUyuoHHoU
ceKkyuu 6emoHHoU 2pagumayuoHHOU MIOMUHbI

Huxe npueedeHa modens, onuckigalollas 20pU3oHmManbHbIe cMellleHus (Mo Nomoky) cmaHUyUOHHOU cek-
Yuu 2pasgumayuoHHol 6emoHHOL MIIOMUHbI:

= . . M2 ’ . . . .
U=ag+tag-H+ay H rag T, ystay T, 39" H4ag Hey 39 +ag - Hyy 450 (E.2)

20e U, — pacyemHas eenu4uHa cMmeujeHul;
ag—ag — KoaghpuyueHmsl Mmodenu;
H = YBBE mMuHyc 220 M Ha Gamy, Ha KOMOPYIO 6bIYUCSAEeMCcs rnepemMeujeHue;
Tep as— cpedHas memnepamypa 3a npedbidyujue 45 OHell K dame, Ha KOMOPYFO ebIYUC/IAeMcs nepeMeljeHue;
Tep_30 — Mo Xe 3a npedbidyujue 30 dHel;
Hcp_:30 — cpedHee 3HadeHue YBB muHyc 220 m 3a npedsidywue 30 dHeli k Oame, Ha KOMOPYHO eklyucnsemcs
cMeujeHue;

Hcp_1 50— Mo xe 3a 150 dned.
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KoaghpuyueHmoi modenu nonyyeHbl Ha OCHO8aHUU cmamucmuyeckoll o6pabomku daHHbIX MHO20/1eMHUX
HabmodeHull 3a cMeleHUAMU MIoMUHbl (OMKIOHeHUAMU Om eepmukanu, npogedeHHOl Yyepe3 HermodsLXHYHo
MoYKy 8 OCHO8aHUU), U3MepeHHbLIMU ¢ noMolkio 2eode3zudeckoll KMA (npambix u o6pamHkix omeecoe), YBE u
memnepamypamu eo3dyxa ¢ UCMOMbL308aHUEM CeyuanbHO20 Makema npuknadHbix npo2pamMm 0nsa peleHust 3a-
day mexHuYecKux ebiyucneHul. [Ipu mocmpoeHuu Modenu UCnob308alch Cafla)XeHHbIe 0aHHbIE O CMeU{eHUsX.

Koaghgpuyuenmobl modeneli, omiuyHbie ON151 pa3HbIX OMMEMOK, U 8eNUYUHbl cpedHeksadpamu4yecKozo
OMmKMoHeHUs &, npusedeHsl 8 mabnuye E.1. lpachuku cMeujeHul no daHHLIM HabrodeHul U NOYYEeHHbIX MO
modenu npusedeHbl Ha pucyHke E.1.

Tabnuya E.1— MNapameTpbl MOgENW FOPU30OHTANBHBIX CMELLEHWI (MO NOTOKY) CTAHUMOHHOW CEKUUWU rpaBUTaLMOHHON
BGETOHHOW MNOTUHBI

OtmeTka, m ag a, a, a, a, ag ag Gy MM
172,00 4.808 0,225 -0,0014 -0,0688 0,0026 -0,1231 0,1191 0,19
190,00 5,306 0,291 -0,0013 —-0,1091 0,0035 -0,1744 0,1995 0,29

OTKNOHEHWE TOYEK NAOTUHBI OT BEPTUKanNu, Mm
15

14

13

12

AR A AR B A WD AD aD WD AD (WD AB AD AD B AB A W1 AT W KT T T D AR AD A A aD WD aD
fa&'{l’gcs@?po%TLQNQ'{LQ\’LTLQQ’\Q’QQ&9'00‘5'{1’“0%?9\0@\1'{1’00’?—90@7’00‘5'{?90%?’0\090\?@0’1@0&?’QQB'Q’QQ‘E’TLB\Q19\19901?90&@06TLQQ%TLQ'\Q?’Q'\'LT’Q@T%&?Q

fata

— BEPT1_172_X; we — 172_moOpeEnNk; —BepT1_190_X; == —190_mopens; —Bept1_248_X

PucyHok E.1 — lpaukn ropUsoHTansHbIX CMeLLeHUi CTaHUUMOHHOW CeKUUMKU rpaBUTaLMOHHON BETOHHOW NNOTUHbI,
MOCTPOEHHbIE NO OaHHBIM HaTypHbeIX HabnwogeHWn No oTBECaM WM NOMyYeHHbIe NO NPOrHO3HBIM PErPECCUOHHBIM MOAENAM

lpu Nnocmpoeruu NPO2HO3HbIX PeepPeccUOHHbLIX Modenel 20pU30HManbHbIX cMeweHul (Mo MoOMmMoky) epa-
eumayuoHHOU NIoOMuUHLI credyem yyumeieame, YmMo 020/108KU 2/1yXUX, 8000CIUBHLIX U CMaHUUOHHBLIX CeKuull,
8 cuny KoOHCMpyKmMueHbIX ocobeHHocmel, umMerom pasfudyHbie memMnepamypHbIe PeXUuMbl U He OMmpaxarom xa-
pakmep HOC nnomuHb! 8 yesiom.

Mpumep 2. lMpozHo3Hass Modenb 20PU30HMAaNbLHLIX (PaduanbHbiX) cMeweHuUll Koveaol cekUyuu apoYyHoLl
6emoHHOU NIOMUHBI

Modens, annpokcumMupyrowasn pesysbmamael UaMepeHuil paduanbHbiX cMeueHuil Knrovyeeoll ceKyuu apoy-
Holl nnomuHbi, umeem chedyrouwuli eud:

U=ajy+a,-t+a, H+a; T+a, cos (2r - tI365) + a; - sin (6x - t/365), (E.3)

2de U, — pacyemHas eenu4quHa cMeuweHul, MM;
ag—a; — Koaguyuenmst modenu (H— YBE), m;
T — 3Ha4YeHue memnepamypsbi 6emoHa nnomuHsbi, °C, onpedesieHHOe Mo MokaiaHUsaM deyx dam4ukoe
T1TC-60, pacnonoxeHHbIx Ha ommemke 141,50 m Ha paccmosHuu 1,2 u 1,4 M om HanopHou 2paHu;

t — epems 8 cymkax, omcyumbsieaeMoe om HavanbHoU dambi nepuoda o6pabomku daHHbIX (Napamemp,
omeevarowjull 3a YUKNU4Hocmb HabnrwdeHul).
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Koaghhuyuenmsi Modenu paduanbHbix cMeuleHull 2pebHs apovyHoli 6emoHHOU NAOMUHbLI, MOyYeHHbIe Ha
ocHoeaHuu o6pabomku OaHHbLIX HabnrdeHull (c aHeapsa 2002 2.), u eenuyuHa cpedHeKeadpamuYecko20 OMKII0-

HeHus o, npueedeHs! 8 mabnuuye E.2.

Tabnuua E.2 — KoadduyreHTsl Mogenn ropu3oHTanbHblX (paguanbHbiX) CMELLEHWIA MO NOTOKY KIMIOYEBOW CeKLUN
apo4HON BETOHHOM NNOTUHLI

ag | a, | a; | as | a, | ag | Gy MM

18 |~0,0002267| 0,1641 | 0,351 | 4,424 | 0,4122 | 1,1

Mpadpuku usmeperHbix cmeuwlenull (Uizm) 2pebHs, pacyemHbix 3HavyeHull cmeweHull (U,) u 3Havenul
U, t 30, onpedensarowux kopudop, 8 npedesiax KOmMopozo GO/MKHBI HaxoOUMbCH U3IMEPEHHbIe 3HayeHus

cMeleHul, npueedeHbl Ha pucyHke E.2.

CmelleHrs, MM
14

12
10( %

N
o
®

-12

-14
& & @& 2 & E B2 E A& £ A £ 4 £ B £ & E & £ 2
g &8 8 &8 88 &€ 8 £ 8 &8 8 &£ 88 &8 & 2 8 &8 B8 g &8
I = T = I > I = I = T > T > I - I = I = T
= =] E &l =5 o3 &< & g &, o &~ . 0 = =2} %
€ & £ g & 3 ¢ 5 ¥ 5 ¥ 3z ¢ 5 K~ 5 ® 5 s & g
- by - - - - - - - -
S ®& 5 & 5 & 53 & 5 & 5 & 5 &« 75 & 5 & F & 7
~ & ~ I & ~ & I & & [

Hara
—_— U, =——-U,+35 = -U,-3s;® - U,,; —— —nonmHomuaneHas (U,

PucyHok E.2 — Mpaduki namepeHHbIx nepemeltgHnii (U,,,,,) rpebHs, pacdeTHbIX 3HajveHuWid nepemelieHnin (U,)
1 3Ha4YeHuW U, + 3o, onpefensaiimx Kopuaop, B npeaenax KoToporo A0MKHbI HaXOAUTECA M3MEPEHHbIe 3Ha4YeHMs
nepeMeLleHui

CMeujeHUs NIOMUHbI, U3MEPEHHbIE MO0 Noka3aHUsM omeecos, c/iedyerm cpagHU8amb € PacyemHbIMU CMe-
werusmu U,, nony4yeHHbIMU € MOMOLLFO MPO2HO3HO Modenu. M3mepeHHbie 6enuYUHbI MepeMeLieHul GomkKHbI
Haxodumbcs e npedenax uvmepsana: U, = U _* 3a.

Mpu yeenuvyeHuu pacxoxoeHus Mexay usMepeHHbIMU U MOCYUMaHHbIMU M0 NPO2HO3HOU Modesiu 3HaYeHU-
AMU NepemMeuwleHull Heo6xodumo nposedeHue aHaau3a 0715 8bIICHeHUA NPUYUH OMMEeYeHHO20 A8EHUS U OUEHKU

ezo enusAHUA Ha 6esonacHocmsb I'TC.
Kak eudHo uz pucyHka E.2, Habnodaemcsa meHOeHUUs1 KpalilHe HeaHa4yumesbLHo20 Heobpamumozo cmelye-

Hus epebHsA e eepxHuUll 6bed (3a nocnedHue 10 mem MeHbWe, YeM Ha 2 MM), PU 3mMoM Habnrodaemcs 3amyxaHue
CKOpoCmUu U3MeHeHUs CMelUleHUs.
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Bubnuorpadcgun

[1] ®epepanbHbii 3akoH oT 21 niona 1997 r. Ne 117-03 «O 6e3onacHOCT rMOPOTEXHUHECKMX COOPYKEHUA»

[2] ®epepanbHbli 3akoH oT 30 gekabps 2009 r. Ne 384-93 «TexHu4eckuid pernameHT o 6e30nacHOCTU 34aHUIA U
COOPYHEHUIY
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