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BBeneHue

HacTtoawwun ctangapt pa3paboTaH B Lensax obecneveHnsa tpebosaHun [1].

Hactosawmin craHgapT sBnseTcs HOpMaTUBHBIM [AOKYMEHTOM, YCTaHaBNUBAKOLLMM
TpeboBaHuA K onpeaeneHnto KputepmeB 6€30MacHOCTU TMAPOTEXHUYECKUX COOPYXEHUA B
npoLecce aeknapvpoBaHnsa nx 6esonacHocTu.

B HacToawmMn ctaHgapT BKAKYEHbl anpobupoBaHHbIE MHOTOMETHUM OMbITOM W
ncnonb3yemble Ha NpakTUKe OpraHn3aunoHHbIe U MeToaudeckne TpeboBaHus K npouenype
onpegeneHnsa KputepmeB 6€30NacHOCTM MMAPOTEXHUYECKNX COOPYXKEHWI.

Hactosawumn craHgapTt  perynupyetr  npoueccbl  NPOBEAEHWS  MOHUTOPWUHra
TEXHUYECKOr0 COCTOSIHUA  TMAPOTEXHUYECKUX COOPYKEHUN TMOPO3NEKTPOCTaHUMn C
ncrnonb3oBaHMeM KpuTepueB 6GesonacHOCTM, [JonosHAs B 9ToM  obractm  obuwme
TpeboBaHus, nanoxeHHole B FOCT P 57793, TOCT P 58719, TOCT P 57792.
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HAUUWOHANBbHbLIN CTAHOAPT POCCUUCKOWN ®EOEPALUMU

MMAOPOJJIEKTPOCTAHLUUU

MeTtoauka onpepeneHna Kputepues 6e3onacHocTU

AnA geKnapupyemMbiX rmapoTexXHN4YeCcKux coopy>KeHvu71

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

[data BBegeHusa — 2022-01-01

1 O6nacTtb NnpUMMeHeHus

1.1 Hactosiwmin ctaHgapT YCTaHaBnMBaeT OCHOBHble MpaBuna W HOPMbI
Ha3Ha4YeHuns Kputepues BGes3onacHocTK rMOpPOTEXHNYECKMX COOpPYXXEHNN
rMOpo3NeKTPOCTaHUUM B nNpoLecce gekrnapupoBaHnsa 6e3onacHocTH, a Takke TpeboBaHus
B 4YacTW MX WCNOMb30BaHMS MNPU OCYLLECTBIIEHUN TEXHUYECKOrO KOHTPOSSi COCTOSIHUSA
rMOPOTEXHUYECKNX COOPYKEHUMN.

Hactosawumn craHgapt perynupyet oblive BOMPOCHI OnpeneneHus Kputepues
6e3onacHOCTM MOPOTEXHUYECKNX COOPYXEHUMA B COOTBETCTBUM C TpeboBaHMAMM
AENCTBYOLNX HOPMATUBHbBIX AOKYMEHTOB, Ha PasfnyHbIX CTagusX UX XXU3HEHHOro LMKNa,
a MEHHO: NP1 UX NPOEKTUPOBAHUK, IKCMNIyaTauum, KOHCEPBALUK, a TaKKe NUKBMOALMMN.

Hactoswmn craHgapT onpedensieT OCHOBHbIE  MOHATUS,  pernameHTupyet
npoueaypy W nocrnegoBaTenbHOCTb OEUCTBUA  NpU  BblIbOpe KOHTPONMPYEMbIX U
ANArHOCTUYECKNX MNoKasaTenen COCTOSAHUSA TMMOPOTEXHUYECKMX COOPYXXEHUM B COCTaBe
NPOEKTHOW OOKYMEHTALMM N Ha CTaaumn SKCnnyatauuun, onpeaeneHnm nx KputepuanbHbiX
3HayeHun, paspaboTke MNPOrHO3HbIX MaTeMaTU4YecKMx MOAEeNen, MNPUMEHEeHUU
Ka4eCTBEHHbIX XapakTepPUCTUK, a TakKe onpeaenseT NopsiAok pas3paboTkn u yTBEPXKAEHMUS
KpUTepuanbHbIX 3HAYEHUN ONArHOCTUYECKUX MOKa3aTenen COCTOSHUS MMAPOTEXHUYECKMX
COOPYXXEHUN.

Obuwme TpeboBaHusa onpegeneHusi kputepmeB GE30MaACHOCTU MMAPOTEXHUYECKNX
COOpPYXXEHUN MOryT ObiTb MCMNOMNb30BaHbl Ha CTagusx CTPOMTENbCTBA, KanuTanbHOro
PEMOHTA, PEKOHCTPYKUMN TMAPOTEXHUYECKMX COOPYKEHUA B LENsX opraHv3aumm

MOHUTOPUHIa COCTOAHNA.

U3paHue ocumumanbHoe
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1.2 Hactoswumn ctaHgapTt pacnpocTpaHsaeTcs Ha Aeknapupyemble
rMOPOTEXHUYECKNE COOPYXKEHUS BCEX KNACCOB OTBETCTBEHHOCTH.

1.3 MonoxeHnss  HacToslero craHgapta MoryT 6bITb  MpUMEHeHbl  Ans
rMOPOTEXHUYECKNX COOPYXKEHUN, HE BXOOSALUMX B COCTaB rMApPO3INEKTPOCTAHUMI, B TOM
yucne Ang rmapoTEXHUYECKUX COOPYKEHWNIA:

- 0OBEKTOB TEMSIOBON N aTOMHOWN SHEPTETUKN;

- KOMMSIEKCOB MHXEHEPHOWN 3alUnTbl HACENeHHbIX MYHKTOB N NpeanpusaTun;

- KOMMSEKCOB HaKonutenem Xnaknx npomblILLeHHbIX OTXOA0B;

- 0ObEeKTOB BOAOXO3AMCTBEHHOIO KOMMJeKca.

1.4 Hactosiwmn cTaHgapT He pacnpocTpaHsieTcs Ha cyooxogHble
rMAOPOTEXHUYECKME COOPYKEHUS.

1.5 TpeboBaHWNs 1 HOPMbl HaCTOSALWEro cTaHgapTa cneayeT UCNOSHATD:

- Npv onpegeneHun Kkputepunes 6€30MacHOCTU TMAPOTEXHNUYECKUX COOPYKEHWUI;

- OLEHKE TeXHMYECKOro COCTOSIHUSA MMOPOTEXHNYECKNX COOPYKEHUN;

- paspaboTke geknapaumm 6e30nacHOCTN MTMAPOTEXHUYECKUX COOPYKEHUMN.

1.6 TpebGoBaHnsa  HacTodAWlero CcraHgapTa [OOSKHbl  cobniogaTbCAa  BCEMM
opraHusauusamMm u ouUsaMyeckumMm nuuamm, BbINONHALWMMN paboTbl UM OKa3biBalOLWMMK
ycnyru no onpegeneHuo KputepueB ©Ge3onacHOCTM B Mpouecce LeKrapupoBaHUS
6e30nacHOCTM MMOPOTEXHNYECKNX COOPYXKEHUN.

1.7 lNpuMeHeHMe HacTosWero CcTaHgapTa B uUensax paspaboTkM KputepueB
BGesonacHocTM Onsa  3apybexHblX O0OBLEKTOB  onpefensercs  COOTBETCTBYHOLMMMU
MEeXAyHaApOOHbIMU COrnalleHnsamu.

1.8 Mpu pacxoxgeHun TpeboBaHMM HacTosWwero craHgapta ¢ TpeboBaHMAMM
BbINYLLEHHON 40 €ro yTBepXXAeHUsi HOpMaTUBHOM N TEXHUYECKOW AOKYMEHTauun, cnegyeT
BbINONMHATL TpeboBaHna B obnactu onpegeneHns  KputepueB 6Ge3onacHOCTH,
yCTaHOBMEHHbIE B HACTOSLLEM CTaHAapTe.

1.97pn BBEOeHUM B [OeUCTBUE YMNOSTHOMOYEHHbIMU doefdeparnbHbIMKM OpraHaMmm
MCNOSNTHUTENbHOW BACTU HOBbIX HOPMAaTMBHbIX MPABOBbIX M METOAMYECKMX OOKYMEHTOB,
TpeboBaHUA KOTOPbIX OTNUYaKTCA OT TpebOoBaHW, YCTAHOBIIEHHbIX B HACTOALLEM
cTaHgapTe, cnegyeT nonb3oBaTbCs BHOBb BBEAEHHbIMW TpeboBaHMAMU OO0 BHECEHWUSA B

CTaHOapT COOTBETCTBYHOLLNX N3MEHEHNN.
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2 HopmaTtuBHbIe CCbISIKK

B HacTodawem crtaHgapTe MCNonb30BaHbl HOPMATMBHbBIE CCbINIKM Ha creayrome
[OKYMEHTbI:

FOCT 19185 NmapotexHuka. OCHOBHblE NOHATUA. TEPMUHLI U ONpeaeneHuns

FOCT 27751 HagexHOCTb CTPOUTENbHBLIX KOHCTPYKUMA U OCHOBaHuMW. OCHOBHble
NONOXeHNs

FOCT P 55260.1.4 N'magpoanekTpocTtaHumn. Yacte  1-4.  CoopyxeHna [OC
rmgpoTtexHudeckune. Obme TpedboBaHMs NO OpraHM3auumn U NPoBeLEHNIO MOHUTOPUHIa

FOCT P 57792 EguHasn aHepreTudeckass cuctema v M3onuMpoBaHHO paboTatowme
aHeprocuctembl.  mgpaBnuyeckne 1M rMOPOAKKYMYNUPYHOLLME  SNEKTPOCTaHLUMW.
'MapoTexHunyeckme coopyxenus. MNMpasuna akcnnyataunn. OCHOBHbIE NOMNOXEHNUS

FOCT P 57793 EguHan aHepreTnyeckas cuctema U u3onmpoBaHHO paboTaroume
9Heprocuctembl.  mgpaBnuyeckne 1M rMOPOAKKYMYNUPYHOLLME  SMNEKTPOCTaHUMUN.
MapoTexHuyeckme coopyxeHus. MOHUTOPUMHI N OLEHKa TEXHUYECKOrO COCTOSAHUS B
npouecce akcnnyataumn. OCHOBHbIE NONOXEHUS

FOCT P 58719 EguHan aHepreTnyeckas cuctema U n3onmpoBaHHO paboTarowme
9HeprocucTembl. [MapaBnMyeckne 3NEKTpoCTaHuUU. [MOpPOTEXHUYECKME COOPYXKEHUS.
KOHTpONbHO-n3mMepuTenbHble CUCTEMbI M annapaTypa. YcnoBusi co3gaHus. Hopwmbl un
TpeboBaHus

CI120.13330.2016 «CHwI1 2.01.07-85* Harpy3ku 1 BO34ENCTBUSA»

CIM 38.13330.2018 «CHwuI1 2.06.04-82* Harpy3ku n BO34eNCTBUS Ha
rMAPOTEXHUYECKNE COOPYXKEHUS (BONTHOBBIE, NeAOBbIE U OT CYA0B)»

CIM1 39.13330.2012 «CHwuI 2.06.05-84* MNOTUHLI U3 rPYHTOBbLIX MaTEpPManos»

CI140.13330.2012 «CHwuI1 2.06.06-85 MNnoTuHbI 6€TOHHBbIE U Xene300eTOHHbIEY

CI158.13330.2019 «CHwI1 33-01-2003 MmaopoTexHudeckmne coopykeHusi. OCHOBHbIE
MONOXEHUA»

CIM 131.13330.2020 CtpowuTenbHas KnMMmaTonorns

CI1358.1325800.2017 CoopyxeHusi rmgpoTexHmyeckue. NpaBuna npoekTMpoBaHUs

N CTpOUTENbLCTBA B CEMCMUYECKUX panioHaxX

Mpnumevyanme — T[lpu nNONbL30BAHUM HACTOSALWMM CTaHOAPTOM  LienecoobpasHo
NpoBepuTb OEeNCTBUE CCbINIOYHbIX CTaHA4ApTOB (CBOOOB NpaBui) B MH(OPMAUMOHHOW cucteme
obuwero nonb3oBaHWs — Ha oduumnanbHoM cante dPegeparnbHOro areHTCTBa MO TEXHUYECKOMY

perynmpoBaHunio 1 MeTposiormnm B CeTUu MHTepHeT mnnm no exerogHomy I/IHq.)OpMaLI,I/IOHHOMy
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ykasatento «HauuoHanbHble CTaHAapTbl», KOTOPbIA ONyGnMKoBaH MO COCTOSHWMIO Ha 1 AHBaps
TEKyLLero roga, n no BbiMyCKaM €XeMeCA4YHOro MHPOPMAaLMOHHOroO ykasaTtenst «HaumoHanbHble
CTaHOdapTbl» 3a TeKkywun rog. Ecnn 3aMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTopbld AaHa
HeJaTMpPOBaHHAA CChblfika, TO PEKOMEHOYeTCH WCMNoNb30BaTbh [OEWCTBYIOLLYIO BEPCUIO 3TOrO
AOKYMEHTa C Y4€TOM BCEX BHECEHHbIX B JAHHYK BEPCUIO M3MEHEHUI. ECnu 3amMeHeH CCbINOYHbIN
AOKYMEHT, Ha KOTOpbIA JaHa gaTMpPOBaHHas CCbiflka, TO PEKOMEHOYETCH MUCMNOMb30BaTb BEPCUIO
3TOro AOKYMEHTa C YKa3aHHbIM Bhille rogoM yTBepxaeHuns (NpuHaTtus). Ecnu nocne yTBepxaeHuns
HaCcTosILLEero craHgapTa B CCbIOYHbIA OOKYMEHT, Ha KOTOPbI daHa OaTuMpOBaHHasA CCbIfka,
BHECEHO U3MEHEHME, 3aTparmBaroLLee NONoXKeHNe, Ha KOTOPOe JaHa CCbifika, TO 3TO MOSOXEHWE
peKkomeHayeTCsa NPUMEHsTbL 6e3 ydeTa 4aHHOro N3MeHeHus. Ecnun cebifoYHbI JOKYMEHT OTMEHEH
6e3 3amMeHbl, TO MOMOXeHNe, B KOTOPOM AaHa CCbifIka Ha HEro, pekoMeHOyeTCsl MPUMEHATb B

4acCTu, He 3anar|/|Ba+ou_|,el7| 3TY CCbIJIKY.

3 TepMUHbLI, onpeaenieHUst U COKpaLleHus

3.1 B HacTtosiwem crtaHgapTe npuMmeHeHbl TepMmuHbl no [OCT 19185 n
FOCT P 57793, a Takke crnegyrowime TepM1HbI C COOTBETCTBYIOLUMUN OnpeaeneHnamMu:

3.1.1 aBapunHaa cutyaumsa: CoObiTMe, KOTOpPOE MOXET MPMBECTU K OTKasy
rMOPOTEXHNUYECKOrO COOPYXEHUS, NN BO3OENCTBUE BHELUHENO aKCTpEeMarnbHOro gakropa,
crnocobHoe nNpMBeCTn K aBapun.

3.1.2 aBapus rMApPOTEXHUYECKOrO0  COOPYXEeHUS: PaspyweHne  nnbo
NoBpeXaeHne TMAPOTEXHUYECKOrO COOPYXEHUss B Buae MNOTEpUM MNPOYHOCTU  WUNK
YCTOMYMBOCTM COOPYXEHUA, NMMBO ero KOHCTPYKTUBHbBIX 31EMEHTOB UM OCHOBaHMS.

3.1.3 6e3onacHoOCTb rMAapoOTEXHNYECKUX COOpPYXEHUMN: CsowncTtBo
rMOPOTEXHUYECKUX COOPYXKEHUI, No3Bonsowee obecrneynsaTb 3alUUTy XKU3HU, 300POBbS
N 3aKOHHbIX MHTEPECOB NIOAEN, OKPYKatOLWEN cpeabl U XO35IMCTBEHHbIX OOBHEKTOB.

MpumeyvyaHune—cm. [1], ctatesa 3.

3.1.4 peknapupyemMmblie ruapoTexHU4YecKkue coopyxeHus: [umngporexHunyeckme
COOpYXeHus, nognexawue obasatenbHOMY AeKknapupoBaHuio 6e30MacHOCTU B CBS3U C
Hann4Mem pucka BO3HMKHOBEHMS YpEe3BbIYaHON CUTYaLMN NPU NX NOBPEXOEHNN.

MpwnmedyaHue - TngporexHnyeckne coopyKeHus nepeymncneHs B [1], cratbs 3.

3.1.5 pnarHocTtuyeckue nokasarenm. Haunbonee 3Ha4YMMBbIe ans
ANArHOCTUPOBaHMS M OLEHKM  COCTOSIHMSI  TMOPOTEXHUYECKOrO  COOpPYXEHUs
KOHTPONMpyeMble MoKasaTenu, no3sonswwmne gaTb OueHKy ©6e30nacHOCTU CUCTEMBbI
«COOPYXXEHME — OCHOBaHME» B LENIOM WM OTAENbHbIX €€ 3MeMEHTOB, ANs KOTOPbIX

onpenenarT KputepmnarnbHble 3HA4YEeHUA.
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3.1.6 XKM3HEHHbIN LUKIT TMAPOTEXHUYECKNX COOPYXKEeHUN: [pOMEXYyTOK BPEMEHN
C Havana npoeKkTUPOBaHUA TMAPOTEXHUYECKUX COOPYXEHUA [0 MpeKkpaweHna wux
CYLLLeCTBOBaHUSA, BKMOYalWmin B ceba BCe CTagum MpoeKTUpOBaHUS U CTPOUTENbCTBA
rMOPOTEXHUYECKUX COOPYXEHUW, BBOL B 3KCMsyatauuio, 3KcrnyaTaumio B MNPOEKTHOM
pexume, BPEMEHHbIN W (UKN) NOCTOSIHHLIA  BbIBOA W3  3JKCnSyatauuu, a Takke
PEKOHCTPYKLNIO, KanuTarbHbIN PEMOHT, BOCCTAHOBMNEHWE, KOHCEPBALNIO U NMNKBUOALUMIO.

3.1.7 MHCTpyMeHTanbHble HabnwaeHua: PerynspHble U3MEpPEHUs nokasaTtenemn
Tex UM UHbIX PU3NYECKMUX MPOLECCOB, NMPOUCXOOALLNX B COOPYKEHUU, OCYLLECTBNAEMbIE
C MCNOJSIb30BaHUEM cneLmanbHON KOHTPOSTbHO-U3MepPUTENbHOW annapaTypbl.

3.1.8 Knacc oTBeTCTBEHHOCTU NMAPOTEXHUYECKOro COopyXeHus: HasHavaemas
B COCTaBe [MPOEKTHOM [JOKyMeHTauuM B COOTBETCTBUW C AEWCTBYIOLLMMU HOpMaMu
NPOEKTUPOBAHUA  KayeCTBEHHO-KONUYECTBEHHas  XapakTepucTuka, onpegenstoLias
cTeneHb coumasribHO-3KOHOMUYECKOW 3HAYMMOCTU U OTBETCTBEHHOCTU MMOPOTEXHNYECKOTO
COOPYXEHUH, OTHOCHALLAACA K Ha3Ha4YeHWto Tuna W KOHCTPYKTUBHO-KOMMOHOBOYHbIX
pasmMepoB MAPOTEXHUYECKOrO COOPYXEHWUd, onpeaensemblx U3 ycrnoBus obecrneyeHuns
YCTOMYMBOCTU, MEXaHUYECKON N (PUNBTPALMOHHOM NPOYHOCTU CUCTEMBI «COOpPYXeHue —
OCHOBaHWEe», N Ha3Ha4Yaemasi C ydeTOM coumasibHbIX MOCMeACTBUMA BO3MOXHOW aBapuu
rMOPOTEXHNUYECKOrO COOPYXKEHUSA U (UMW) HapYLLUEHWI ero aKcnnyaTauuu.

3.1.9 KoHTponupyemble nokasartenu: Onpefensdemble B HATypHbIX YCMOBUSX W
(MnNKn)  BbIYUCMEHHbIE C  UCMONb30OBaHMEM  pe3ynbTaToB  3TUX  onpegeneHun
KOJNIMYeCTBEHHbIE 3Ha4yeHunsA nnu Ka4YeCTBEHHble nokasarenu COCTOSAHUA
rMOPOTEXHNUYECKOTO COOPYXEHWUHA, U3 cOoCTaBa KOTOPbIX Ha3Ha4yalTCA OuarHoCcTudeckue
nokasarenu.

3.1.10 KOHTpONbHO-U3MepuTenbHaa annapatypa: [lpubopbl, pasmeliaemble Ha
rMOPOTEXHUYECKOM COOPYKEHUU UIM B €r0 OCHOBAHWW, AN NpoBefeHUs HabnogeHun u
onepaTMBHOMN OLIEHKN COCTOSIHUS COOPYXEHUS U (M) ero OCHOBHbIX 3f1IEMEHTOB.

3.1.11 kputepun OGe3sonacHocTu: [lpeaenbHble 3HAYEHUS KOMUYECTBEHHbIX W
Ka4eCTBEHHbIX JMarHOCTUYECKUX nokasaTesnien COCTOAHUS TMAPOTEXHNYECKOTO COOPYKEHUS,
COOTBETCTBYHOLME AOMYCTUMOM BEPOSATHOCTU aBapum rMOpPOTEXHUYECKOTO COOPYXKEHWS,
yTBepXAeHHble B YCTaHOBMNEHHOM nopsake deneparnbHbIMU opraHaMmu, YnosITHOMOYEHHbIMU
Ha ocyllecTBneHne hegepanbHOro rocygapCTtBeHHOro Haasopa B obnactu 6e3onacHoCTu
rMAPOTEXHUYECKMX COOPYXXEHMI, B COCTaBe Aeknapaumm 6e30nacHOCTU rapoTEXHUYECKOrO

COOPYKEHUSI.
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3.1.12 HopmanbHas aKkcnnyarauus rMapoTeXHNYECKOro COOpPYXEeHUS:
OKcnnyaTtauus rMapoTEXHUYECKOrO COOPYXXKEHMUS, OCyLLecTBisieMas B COOTBETCTBUMM C
AENCTBYIOLLIEN MPOEKTHOM M SKCNITyaTauMOHHON JOKYMEHTaLMEN.

3.1.13 nokasarenb COCTOSIHUA rmapoTexXHNYeCcKoro COOpPYXEeHUS:
KonunyectBeHHas 1 (MnNu) kayecTBEHHAs XapaKTepucTuka, ucrornb3yemasi Ond OLEHKU
TEXHUYECKOrO COCTOSIHUSA M YPOBHSA 6€30NacHOCTU rMAPOTEXHUYECKOrO COOPYXKEHUSI.

3.1.14 nporHo3Has Moaernb rmapoTexHu4eckoro COOpPYXEeHUSA:
MaTtematnyeckaa Mofenb rMAPOTEXHUYECKOrO COOPYXEHWUdA, MpuMeHsieMaa ans
Nofly4eHMUst  MPOrHO3HbIX  3HAYeHUW  OMAarHOCTUYECKUX  Mokasatenen nosefeHus
rMOPOTEXHNUYECKOTO COOPYXEHUSI NPU TEX WM WUHbIX COYMETaHUSX Harpy3ok M BHELUHUX
BO3OENCTBUMN.

3.1.15 TexHUYeCKoe COCTOsIHME TMAPOTEXHUYECKOro coopyxeHus: CocTosiHue
rMOPOTEXHNUYECKOrO COOPYXXEHUS, KOTOPOE OLEHUBAIT B onpefeneHHbIn MOMEHT BPEMEHN,
npyu onpeneneHHbIX YCMOBUAX BHELWHEN cpedbl C WUCMNOMb30BaHWEM KpUTEpUanbHbIX
3HaAYEHU ONArHOCTUYECKNX NOKasaTernen, yCTaHOBMNEHHbIX B TEXHUYECKON AOKYMEHTaLUN
Ha rMOpPOTEXHUYECKOE COOPYXEHNUE.

3.2 B HacTosweM cTaHgapTe NpUMEHEHbI crieayroLlme CokpalleHus:

AC[K — aBTOmMaTn3MpoBaHHasi cuctema gMarHoCTUYECKOro KOHTPONS;

ACO — aBTOMaTU3NpPOBaHHasA cMCTEMA ONpPOCa;

'TC — rugpoTexHn4ecKoe CoOopyKeHue;

'9C — rMapoanekTpocTaHuus;

NOC — nHdopMaunoHHO-AMarHoCTUYeCKasi CUCTEMA;

KWNA — KOHTPONbHO-U3MepuUTeNbHas annapaTypa;

HOC — HanpskeHHO-aeopMnpoBaHHOE COCTOSAHME;

YBb — ypoBeHb BepxHero bbeda.
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4 O6wme NonoXxeHus

4.1 B cooTtBeTcTBMM C [1], pa3paboTka M CBOEBPEMEHHOE YTOYHEHWE KpUTEPMEB
6esonacHocTn aBnseTcs 06a3aHHOCTLIO cobcTBeHHUKa T'TC u (Mnn) akcnnyaTupyowen
opraHusauuu.

4.2 OueHKYy TEeXHUYeCKOro COCTOSHMS MO  KaXaoMy W3  ANarHOCTUYECKUX
nokasartenen cnegyet BbINOSIHATL C WCMNOSIb30BAHMEM WX KpUTEpUaribHbIX 3HAYEHWUN
nepBoro ypoBHs — K1 (npeaynpexaatoLwunin), n BToporo ypoBHs — K2 (npegenbHbIn):

- Kl -nepBbin (Npegynpexpawwmnn) YpoOBEeHb  KpuTepuarnbHbIX  3HAYEeHUN
ANarHOCTUYECKOro rnokasaTtend, npuM OOCTUXKEHUW KOTOPOro COCTOSIHME CUCTEMbI
«COOpPYXXEHMEe — OCHOBaHus» oOcTaeTcss paboTocnocobHbIM U elle COOTBEeTCTBYEeT
NPOEKTHON JOKYMEHTaLMM U YCITIOBUAM HOPMaribHOW 3KCnnyaTauum;

- K2 - BTOpomn (NnpeaenbHbIN) YPOBEHb KpuTepuanbHbIX 3HayYeHun
AMarHoCTUYECKOro nokasaTtens, npu npesbleHnn KoToporo coctosHue [TC craHoBuTCA
HepaboTocnocobHbIM.  [JanbHenwas akcnnyatauna [TC B npoekTHOM pexume 6e3
paspeLleHns COOTBETCTBYIOLLIEro opraHa rocyjapCTBEHHOIo Haa3opa 3anpeLleHa.

4.3 OnepaTuBHYIO OLIEHKY TexHu4veckoro coctosiHna 'TC cneayeT ocyllecTBNATb
nyTeM CpaBHEHUS U3MEPEHHbIX (MM BbIMUCAEHHBIX HA OCHOBE U3MepeHUN)
KONIMYECTBEHHbIX N Ka4eCTBEHHbIX NAarHOCTUYECKUX MoKasaTenen ¢ Ux KputepuarnbHbIMU
3HayeHusaMn K1l u K2 Cc y4yeTOoM MpPOrHO3MPYEMOro WHTEpBana WX W3MEHEHMUS.
KputepuanbHble 3HaveHns K1, K2 3agatoT rpaHuubl Mexay BO3MOXHbBIMU TEXHUYECKUMU
COCTOSIHUSIMM.

MopsagoK ucnonb3oBaHUS KpUTepUaribHbIX 3HAYEHUA MNPU ONepaTUBHOW OLIEHKe
TexHudeckoro coctosiHusa ['TC npuBeneH B pasgene 12.

4.4 na akcnnyatnpyembix 'TC, B 3aBMCUMOCTU OT COOTHOLLEHUS (PAKTUYECKMUX
3Ha4YeHU [JUarHOCTUYECKUX nokasaTtenem wu onpedeneHHblX Ans HUX  KpuTepues
6e3onacHOCTW, HaanexuT YyCTaHaBnMBaTb Credylwme  KaTeropum  TEXHUYECKOro
COCTOSIHUS:

- paboTocnocobHOe COCTOsHME, MPU KOTOPOM 3HAYeHUA BCEX OMArHOCTUYECKMX
nokasarteneun coctosiHus [ TC He npeBbIWAaT CBOUX KpUTEpPUasbHbIX 3Ha4YeHnn K1,

- 4YacTM4yHO paboToCnocobHOEe COCTOsIHNE, NMPU KOTOPOM 3HayeHue XoTs 6bl OAHOro
U3 AMarHoCcTU4eckux nokasatenen cocroaHms [TC npeBbICMNO €ro KputepuanbHoe
3HadyeHne K1 npy JaHHOM COYEeTaHMM HarpysoK UMM BHELWHWX BO3OENCTBUN, HO elle He

OOCTUIrno KputepuarnibHoro 3Ha4YeHunA K2; B 3TOM COCTOAHNN rmc MOXeT
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9KCMyaTMpoBaTbCA B TEYEHUE OrPaHMYEHHOrO BPEMEHU, HEOOXOAMMOro ANns yCTpaHeHns
NPUYMH BbIXOoAAa OaHHOro nokasatens coctosHua [TC 3a npedenbl YCTaHOBNEHHOIMO A1S
Hero 3Ha4yeHus K1, nmbo ¢ orpaHmyYeHmemM NPOEKTHBIX PEXMMOB 3KCMyaTauum;

- HepaboTocnocobHOe COCTOSAHWE, MPU KOTOPOM 3HaveHue XOTs Obl 0gHOro u3
ANarHoCTUYeCKnx nokasatenen coctosHnsa I'MC npeBbICUIIO €ro KpuTepmnanbHoe 3HavyeHne
K2; B aTom cny4yae akcnnyatauyus 'TC B NPOEKTHOM pexume SBseTcs HegonyCTUMOMN.

4.5 KpuTepuanbHble 3Ha4YeHUa anarHocTuyeckux nokasatenen (K1 uv K2) cnegyet
yCTaHaBnMBaTb Ha OCHOBE pacyeToB U OueHOK peakuumn 'TC Ha BHeLLIHME BO3OENCTBUSI.
CoctaB Harpy3ok n Bosgenctsuin Ha 'TC, cnocobbl nx onpeaeneHnst 1 KoOHTpona Ang
KOHKPETHOTO COOPYXXEHWA YCTaHOBMEHbl B MNPOEKTHOW [OKYMEHTauum u MoryT ObiTb
YTOYHEHbl Ha CTagum 3KcnfyaTaumMm C  yv4eTom ycnosun akcnnyataumm [TC B
COOTBETCTBUN C TpeboBaHUSIMN HOPMATUBHbLIX JOKYMEHTOB.

4.6 KputepuarnbHble 3HAYeHUS1 KONMYECTBEHHbIX OMAarHOCTMYECKUX MoKasaTenemn
HagQnexuT onpefenstb B OeTePMUHUPOBAHHOM (popme, MNOCKOSbKy TpeboBaHus U
KputepunaneHble ycrnosust B CI 39.13330.2012, CIT 40.13330.2012 n CI1 58.13330.2019
TaKke BblpaXeHbl B [eTepMUHUMPOBAHHOW (pOpMe C UCMOMb30BaAHUEM CUCTEMbI
KO3(h(PMUMEHTOB  HadeXHOCTW, onocpedoBaHHO obecneynBaroWMX  COOTBETCTBME
BEPOATHOCTEN BO3HMKHOBEHUS aBapun [TC gonyckaemMbliM 3HaYeHUAM, NPUBEAEHHbIM B
CIM 58.13330.2019.

4.7 B nepuopg akcnnyatauum 'TC, npn 060CHOBaHMMN N BO3MOXHOW KOPPEKTUPOBKE
cocTaBa OMarHOCTMYECKUX nokasatenem u ux KputepumarnbHbiX 3HadeHun K1l un K2
(cm. 10.5), noMMMO pe3ynbTaToOB pacyeToB, HAANEXUT UCNONb30BaTh JaHHblIE HATYpPHbIX
HabngeHn, NonyyYeHHble 3a BeCb Nepuoa akcnnyaTtaumm gaHHoro 'TC.

4.8 CoctaB gumarHocTudeckmx nokasatenen coctosiHua 'TC n mnx kputepuanbHble
3Ha4yeHUs1 OOMMKHbl ObITb onpefeneHbl Npu pas3paboTke NPOEKTHOW [OKYMeHTauun B
COOTBETCTBUN C TpebOBaHUAMM HOPMATMBHLIX [OOKYMEHTOB MO MPOEKTUPOBAHMUIO
oTaenbHbiX BMgoB 'MC n B ganbHenweM YyTOYHeHbl B npouecce akcnnyaTtaumm 'TC ¢
y4yeTOM pe3ynbTaToB BbINOMHEHHbIX HabnaeHu 3a paboTton u coctosiHuem M'C.

Mpn obocHoBaHMM cocTaBa AMArHOCTMYECKMX Mokasatenem coctosHua [TC
YyYMTbIBAOT 30HbI (ydacTku, anemeHTbl) [TC, Havbonee onacHble C TOYKU 3peHUs
BO3MOXHOCTU BO3HMKHOBEHUS U Pa3BUTUS aBapUNHOM CUTyaLnn.

49B xope  ouepegHoro  AgeknapupoBaHua — 6esonacHoctn TC, npwu
COOTBETCTBYHOLWEM OOOCHOBaHWM, B COCTaB [OUArHOCTUYECKMX MOryT ObiTb BKIIHOYEHDI
OOMOSNHUTENbHbIE  MOKa3aTenu, OTAenbHble paHee BblbpaHHble  AMarHOCTUYEecKue

nokasarternim MoryTt ObITb nepesegeHbl B COCTaB KOHTPOJIMPYyEMbIX nokasareneun, B cny4yae

8
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€CNMM C Y4YeTOM HOBbIX [aHHbIX HaTypHbIX HaOGNOOEHWA, MNOMYYEHHbIX 3a WCTEKLIUA
MeXOeKnapauuMoHHbIA  Mepuof, OHW  MepecTann COOTBETCTBOBaTb  TpeboBaHMAM,
npeabsaBnAseMbIM K AMarHOCTUYECKUM NoKasaTensam.

4.10 CocTaB KOHTPONMUPYEMbIX KOSMMMYECTBEHHbLIX W KayeCTBEHHbIX MoKasaTenemn
cocTosHua  akcnnyatmpyemblix [TC  cnegyeT HasHayaTb B COOTBETCTBUM  C
npunoxeHnem A.  Bblbop  MeTOOOB — onpedeneHus  KputepuarsnbHbIX — 3HAYeHWN
ANarHoCTnYecknx nokasatenen coctosaHusa 'TC crneagyeT ocyLecTBNATbL B COOTBETCTBUU

C npunoxeHnem b.

5 TpeboBaHMA K onpeaerieHN0 AMArHOCTUYECKUMX MnoKasarteneun

COCTOAHUA TMAPOTEXHNYECKUX COOPYXKEeHU ]

5.1 TexHnyeckoe aunarHoctMpoBaHne [TC, Bknwvawllee YCTaHOBMEHUE W
NPOrHO3NpoBaHue TexHu4Yeckoro coctosiHua [TC, a Takke paspaboTky MeTOAoB WU
cpencTtB koHTpona coctoaHmna 'TC, cnegyeT npoBoauTb Ha Bcex aeknapupyemblx 'TC ¢
Lenbto:

- OueHkM Tekywero coctosHua [TC ¢ uvcnonb3oBaHWEM ANMArHOCTUYECKUX
nokasartenen coctoaHms TC mn3 coctaBa KOHTPONMMPYEMbIX MOKa3aTerien COCTOSHUS
COOPYXEHUS;

- MNPOrHo3a M3MeHeHns TexHmyeckoro coctosaHus 'TC;

- 00OCHOBaHWA HeobXoOMMbIX MeponpusaTUA, HanpaBfeHHbIX Ha obecneveHue
paboTocnocobHOro TexHnyeckoro coctosiHms NTC.

5.2 lNpun npoBegeHNN TEXHUYECKOrO anarHoctupoBaHus I'TC HagneXxuT u3 nosiHoro
coCTaBa KOHTpONMpyembliX nokasatenien coctosHua [TC Bblgenutb SOCTaTOYHOE Afis
AOCTOBEPHOrO  onpefeneHna TEeXHUYEeCKOro  coctodHma  akcnnyatupyemoro [TC
KOSIMYEeCTBO nokasaTernen.

5.3 dnarHoctnyeckmne nokasatenn coctoaHusa ['TC nogpasgensioT Ha npsmble U
onocpefoBaHHbIE.

5.3.1 [psMmble nokasaTenu OTpaxakwT CTeneHb COOTBETCTBUA MNPOEKTHON
AOKYMeHTauun daktnyeckux napametpos [[TC, ¢ y4eTOM Harpy3ok U oakTopoB BHELLUHErO
Bo3gencTeus Ha 'TC. K Takum nokasaTtensiM OTHOCAT 3HA4YeHUs1 OTMETOK rpebHs NNOTUHbI
n 6epm Ha ee OTKOCaX, MPOEKTHble 3HA4YeHUs1 WMPUH TpebHs n 6epm TC, 3anoxeHue
OTKOCOB, Hanu4yne n paboTocnoCcoBHOCTb APEHaXHbIX, MPOTUBOMPUNLTPALMOHHBLIX CUCTEM

nnp.
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HepoctatkoM guarHOCTMpPOBaHUS, MNPOBEOEHHOrO C  WCNOSIb30BAaHUMEM  TOSbKO
NPsIMbIX MOKasaTenen, SBNAETCA HEBO3MOXHOCTb MPOrHo3a BpPEMEHW HACTYMMeHUs
npeaenbHOro COCTOSAHUSA, NPU KOTOPOM BO3MOXEH OTka3 B pabote [TC, B CBA3M C Yem
NpUMeEHeHNe NPSAMbIX OAMArHOCTUYECKMX MokasaTesien B uensx onpefeneHns Kputepues
6esonacHocTu 'TC gonyctnmo Tonbko B crniydae otcytcTBusa KUMA Ha coopyxeHuu.

OnpepeneHne kputepmeB ©Ge3onacHoctn [TC ana npambiX  AMArHOCTUYECKUX
nokasaTternenm cnegyet OCYWeECTBMATb C  WCMNOMb30BaHNWEM  AETEPMUHUCTUYECKUX
(pacyeTHbIX) MPOrHO3HbLIX MOAernien B COOTBETCTBMM C TpeboBaHWUSIMU, U3NOXEHHbIMU B
pasgenax 7 n 8.

5.3.2 K onocpefoBaHHbIM OUarHOCTUYECKUM MoKasaTesiiM OTHOCAT Takue, KOTopble B
npouecce MOHUTOpPUHra CBUAETENbCTBYWOT O coctosHu [TC  no  pesynbtatam
COMOCTaBIeHNs (PaKTUYECKUX 3HAYEHUM KONMMYECTBEHHbLIX U Ka4yeCTBEHHbIX MoKasaTeren
BHYTPEHHErO  COMPOTUBIIEHNA CUCTEMbI  «COOPYXEHWEe — OCHOBaHMEe» BHELLUHEeMY
BO3[ENCTBUIO C onpeferieHHbiMM npu akcnnyaTtaumm TC no pacyeTy unu no AaHHbIM
HaTYpHbIX HaBMIAEHUA (MHCTPYMEHTAaNbHbIX U BU3YyarbHbIX) 3HAYEHUSAMU OUArHOCTUYECKNX
nokasaTternen, npu KOTOPbIX BO3MOXHO HACTyNneHue npenesibHoro COCTOSHUA Wnn
aBapuiiHon cutyaumm Ha ['TC.

5.4 OCHOBHbIMM BuAamMuM U3NYECKMX MNPOLECCOB, MNPOUCXOAALLMX B CUCTEME
«I'TC — ocHoBaHuey», aABnNAOTCA AedopMUpoBaHue, punbTpaums U TennonepeHoc. Xon
39TUX NPOLECCOB COMPOBOXAAETCA W3MEHEHUAMU COOTBETCTBYHOLMX WM MNokasaTenemn
coctosiHua ['TC, KoTopble HAaANEeXUT NCNONb30BaTb B KAYECTBE ANArHOCTUYECKMX.

5.4.1 [warHocTnyeckme nokasatenu coctoaHuss [TC nogpasgenstoT  Ha
KONMMYECTBEHHbIE M KayecTBeHHble. [lepBble  MMEKT  YUCMEHHblIE  3HAYEeHUs,
onpegensieMble pacyeToM UNAM MofyvYaemble B pe3ynbTaTe WHCTPYMEHTasbHbIX
namepeHnin (c nomowbto KMA). CoctaB gmarHoCTUYECKMX nokasaTtenen npmeedeH B A.1 u
A.3.

5.4.2 KavecTBeHHble gMarHoCcTMyeckne nokasatenu coctosaHus ['TC KOHTponupyroT
BM3YyarbHbIM MyTEM.

5.4.3 CoctaB KOHTPONMMPYEMbIX KA4eCTBEHHbIX MNOKasaTenem  COCTOSHUS
akcnnyaTtupyemblx ' TC cnenyeT onpenenaTs B cootBeTcTBUM C A.2 1 A4,

544 Mpwn Ha3Ha4yeHuu Kputepnes  GesonacHocTH, KONMM4YEeCTBEHHbIE
KOHTpONMpyemble nokasaTtenu, Bblbupaemble B KayecTBe AMAarHOCTUYECKUX, U3MepsieMble
(Mnn BbluMCNsSiEMble MO pesyrbTaTaMm M3MepPEeHUn) AOMMKHbI COOTBETCTBOBATL CeayHLUM

TpeboBaHUAM:

10



FOCT P 59873-2021

- AnanasoH U3MEHeHWUs 3HadYeHun nokasaTenen npu  paboTocnocobHOM
TEXHUYECKOM COCTOSIHMM [OSMKEH B HECKONbKO pa3 npeBOCXOAUTb MOrpeLlHocTb
N3mMepuTeNbHOM CUCTEMbI (MPU OTCYTCTBUM COOTBETCTBYIOLLEr0 0O0CHOBaHUS);

- QuarHocTudeckue nokasaTenu AOSMKHbl NogaaBaTbCHA MPOrHO3y C MOMOLLBHO
AETEPMUHUCTUYECKMX pacYETHbIX MOAeNen Unn CTaTUCTUYECKUX MPOrHO3HbIX MOAESEN.

5.4.5 CoctaB KONMMYECTBEHHbIX AuarHocTuyeckmx nokasatenen gna [[TC wu3
FPYHTOBbLIX MaTepuanoB B 3aBUCUMOCTM OT KOHCTpykumm TC n ocHaweHHocTn KUA
HaOnexuT onpenensTb ¢ ydeTom TpeboBaHmi A. 1.

CocTaB KONMMYECTBEHHbIX AMArHOCTUYECKMX MokasaTtenen ana 6eToHHbix [TC B
3aBMCUMOCTUN OT KOHCTpyKumn 'TC n ero ocHaweHHocTn KNA HagnexuTt onpenensTb C
yyeTom TpeboBaHu A.3.

5.4.6 [lpy NPOEKTUPOBaAHUM W Ha HayvanbHblX cTaguax akcnnyataumm [TC
KONMUYECTBEHHbIE 3HA4YeHUs KaXXOoro Wu3 BblIOpaHHbIX AMArHOCTUYECKUX MoKasaTenemn
coctosHua [TC Hagnexut onpefensats C WUCNOMb30BaHWEM MPUHATLIX B MPOEKTHOM
OOKYMEHTauun  OeTEPMUHUCTMYECKMX  (pacyeTHbIX) Mogenen paboTbl  CUCTEMBbI
«COOpYy)XeHne — ocHoBaHue» (CM. 7.2). lNpun 3ToOM B KayecTBe UCXOOHbIX JaHHbIX ANa 3TUX
Moaernen crnegyeT uUcnonb3oBaTh pakTUYecKue ANA Kaxaow craguum cTpouTenbcTtBa u
HanoSIHEHMS BOAOXpaHUNULWA 3Ha4vyeHuUs (PakTopoB BHeLHWMX Bo3genctsum Ha [TC, a
TaKke pacyeTHble 3HavyeHust (PaKTOpOB BHYTPEHHEro COMPOTUBIEHUS CUCTEMDI
KCOOPY)XEHME — OCHOBaHWE», BKMYasi 3HAYEHUS PACYETHbIX XapakKTEepPUCTUK
MCMNOMb30BaHHbIX CTPOUTENBbHbLIX MaTepManoB 1 rpyHToB ocHoBaHun ['TC.

54.7B HavanbHbIN nepuog aKcnnyarayum rmc KOPPEKTHOCTb
AETEPMUHUCTUYECKNX MOAEeNen W [OOCTOBEPHOCTb MOflydaeMblX C WX MNOMOLLbIO
pe3ynbTaToB AOMKHbI OblTb MPOBEpPEHbI NOCPEACTBOM COMOCTaBMEHUS 3TUX Pe3ynbTaToB
C (PaKTMYECKMMUN 3HAYEHNAMM OANArHOCTUYECKMX NoKasaTesien, NonyyYeHHbIMU MO AaHHbIM
HaTypHbIX HaGMOEHU NP COOTBETCTBYIOLWIMX 3HAYEHUSIX HArpy3oK M BO3OEWUCTBUNA Ha
TC.

5.4.7.1T1lpn cCywecTBEHHON pa3HuLUE COMOCTaBMASEMbIX pPaCYETHbIX U HaTYpPHbIX
AAHHbIX, B HECKONbKO pa3 MnpeBOCXOAsLWEN MNOrpelwHOCTb M3MEPUTENbHOM CUCTEMBI,
AeTEPMUHNCTMYECKME MOLENN HAOMNEeXUT «kanbposaTb» (CM. 7.8).

5.4.7.2 Tpwn HeyOOoBNEeTBOPUTENbHbIX pes3ynbTaTax «KannbpoBKn»
AETEPMUHUCTUYECKMX MoAenern W Mnpu  Hanuumm [JOoCTaToOMHO MpeAcTaBUTErNbHOro
BPEMEHHOIO psfa pes3ynbTaToB MHCTPYMEHTarbHbIX HabnogeHUn 3a AMarHOCTUYECKMMN
nokasatensamMmm (oxBaTbiBaloLEero He MeHee 5 neT HenpepbiBHbIX HabnwaeHun npu

aKcnnyaTauun COOPYXXEHUSI B [JOMana3oHe Harpysok, paHee ucnbiTaHHblx [TC, wu

11



FOCT P 59873-2021

cogepallero He MeHee 12 pe3ynbTaToB U3MEPEHNIN), MOSTYYEHHbIX B MPOLIECCe HAaTYPHbIX
HabnogeHun 3a 'MC, a Takke nNpu HOpManbHOM XOA4e MX U3MEHEHUN BO BPEMEHU (CM.
npynoxeHna B n ), HagnexuT wucnonb3oBaTb CTaTUCTUYECKUME WM CMeLUaHHble
NPOrHo3Hble mogenu (cm. 7.10, 7.15).

5.5 K obbektam AnarHOCTMPOBaHWUS criefyeT OTHOCUTb TakKMe KOHCTPYKTMBHbIE
anemeHTbl ' TC, TexHNYeckoe COCTOsIHME KOTOPbIX O4HO3HAYHO BIIMSET Ha HaZEeXHOCTb U
6e30nacHOCTb COOPYXXEHUS B LIENTOM.

55.1 [Ona [TC wn3 rpyHTOBbIX MaTepuanoB B KayecTBe OOBLEKTOB
ANarHOCTUPOBaHMA HAOEXUT UCMONb30BaTh:

- BepxoBble 1 HU30Bble oTkockl ' TC;

- Teno nnoTuH (gamb) n nx rpebHu;

- NpoTMBOMMbTPpaUMOHHbIE ycTponcTBa B [ TC 1 B OCHOBaHUSX;

- ApeHaxHble yctponctea 'TC;

- BeperoBble npuMblkaHnsa 'TC 1 UX CONpPsiXXeHUsi C OCHOBaHWEM;

- conpsbkeHunsa 'TC 13 rpyHTOBbLIX MaTtepmnanoB ¢ 6eToHHbIMM T TC u T. 4.

5.5.2 Ina 6eToHHbIXx TC B KayecTBe OOBLEKTOB OMArHOCTUPOBAHUSA HaONEXUT
MCNONb30BaTb:

- Teno NMoTuH;

- HecyLlume cTponuTernbHble KOHCTpyKumn ' TC;

- MEXCEKLMOHHble, MexcTonbyaTble M MexbrnodHble WBbl (B 3aBUCUMOCTU OT
koHCTpyKuun 'TC);

- LWOB NO KOHTAKTY MJIOTUHblI 1 OCHOBAHUA,

ycTOoMu;

ObIKU;

aneMmeHTbl  Bogonoggogsawero Tpakta [QC  (TypbuHHble  BOAOBOAbI,
BOO03abopHbIe yCTponucTBa U ap.);

- YCTPOWCTBA rawleHus BOAHOW 3Heprun (BoAocOpoChl, BOAOOOWHbLIE KOMNoAubl,
CTEHKM 1 Op.);

- OcCHoBaHue 'TC;

- QNEeMEeHTbl  NOA3EMHOro  NPOTUBOMUIBTPALMOHHOIO  KOHTYpa  (ApeHaxw,
LeMeHTaUNOoHHbIE 3aBechbl) U T. A.

5.5.3 B o0s3atencsHOM nopsigke B kayecTBe OOBLEKTOB AMarHOCTUPOBaHMUSA
HagnexuT Bblbupatb NMTC M UX 3MEMEHTbI, HAPYLIEHUS MPOYHOCTM UMM YCTOMNYMBOCTHU

KOTOPbIX MOFYT NPMBECTM K BO3HUKHOBEHWUIO Ype3BblYalHbIX CUTyaLuiA.
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BoisBneHne Hambonee OTBETCTBEHHbIX 3NEMEHTOB W KOHCTpykumi [TC,
nognexawmx AnarHOCTUPOBAHWMIO, CrnefyeT OCYLIECTBMSATb Ha OCHOBE KayeCTBEHHOIO
aHanusa pucka BO3HMKHOBeHUs aBapui ['TC, BkntovatoLlero:

- npenBapuTenbHbIA aHann3 onacHoCcTen, CNocobHbIX NpuBecTu Kk aBapumn TC;

- pas3paboTky nepeyHs BO3MOXHbIX NPOLECCOB 1 COObITUIN, NPUBOSALLMNX K aBapum
TG,

- dopMMpoBaHME MNepevYHs BO3MOXHbIX cueHapueB aapun [TC un  wnx
nocneacTBUMn.

5.6 [Ana kaxpgoro u3 guarHoctumpyemblix anemeHtoB ['TC, B 3aBMCUMMOCTM OT €ro
KOHCTPYKTUBHbIX OCOOEHHOCTEN, YCIOBUIN IKCMyaTaumm n BO3MOXHbBIX NOCNEACTBUI Npu
NoBpeXAeHNsX, B pasferie NpOeKTHOM AOKYMEHTauuW, KOTOPbIA pacnpoCTpaHaeTcs Ha
HaTypHble HabnaeHUs, AoMKeH ObITb onpefeneH cocTaB ANAarHOCTUYECKMX nokasaTenemn
COCTOSAAHUA (CM. NpunoxeHue A).

5.7 B pasgene NpOEKTHOW [OOKYMEHTauMW, pacrnpoCTpPaHsOWEMCS Ha HaTypHble
HabngeHns, ONa Kaxaoro u3 OMarHOCTMYECKMX MokasaTenen LOMMKHbl ObiTb yKasaHbl
KpUTepuanbHble  3HAYEHUS  KONMMYECTBEHHbIX W KA4YeCTBEHHbIX  ANarHOCTUYECKUX
nokasatenen coctosHuss [TC. KpuTepuanbHble 3HA4YEHUSA, YKa3aHHble B MPOEKTHOM
AOKyMEHTauuK, nognexaT yTOYHEHUIO B Nepuoa HavanbHon akcnnyatauumn 'TC ¢ yyeTom
N3MEHEHNN KOHCTPYKUMA K pexnmoB akcnnyataumm [TC, BHECEHHbIX B Xode WuX
NPOEKTUPOBAHNA N CTPOUTENLCTBA.

5.8 O6ocHoBaHMe KpuTepuanbHbIX 3HAYEHWUA KONMMYECTBEHHbLIX M Ka4yeCTBEHHbIX
ANarHOCTUYECKNX Nokasatenen coctodHma 'TC Ha cnegyowmin MexageknapawumoHHbIN
nepuog HagmnexuT BbINONHATb B npouecce aeknapupoBaHusa 6esonacHoctn TC n
NpUBOAUTbL B NOACHUTENBHOM 3anncke K kputepuam 6esonacHoctu 'MC.

5.9Mpn o4vepegHom peknapupoBaHum 6GesonacHoctn [TC coctaB 00bekToB
ANarHOCTUPOBAHNA W KpUTEpUarbHble 3HAYEHUS [OUarHOCTUYECKMX MoKasaTenem wux
COCTOSIHMA nognexaT yTouyHeHuto. lMpaBuna akcnnyatauum MC B YacTu opraHusauuu
HaTypHbIX HabnwaeHUM noanexaT KOpPeKTUPOBKEe, ecnu B nepuod LeKnapupoBaHuA

6e3onacHocTn BbINKn yToYHEHbI kpuTepun 6esonacHocTn TC.
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6 Pa3paboTka NPOrHO3HbIX MaTeMaTUn4eCcKnx Moaerneun

rmapoTexHn4YecKunx coopyx(eHvM

6.1 [Mpn OLEHKEe COCTOSIHUA CUCTEM «COOPYXEHMe — OCHOBaHue», B Xoae
onpegenexHua kputepmeB 6esonacHoctn [TC, cnegyeT wucnonb3oBaTb criegyowime
NPOrHO3HbIE MOAESN:

- DeTepMUHUCTUYECKUne (pacyeTHble), paspaboTaHHble Ha cTaguu
npoekTnpoBaHnsa 'MC 1 yTOYHEHHbIE Ha CTaaun aKcnnyaTauuu,

- cTaTUCTUYeCKne (perpeccuoHHble), pas3paboTaHHble ANa CTaguMy 3KcnnyaTaumm
TG,

- CMeLlUaHHble MoAenu, ucnonb3yemMble Ha ctagun akcnnyataumm M'TC.

6.2 JetepmuHuctudeckne mogenn [TC (MaTtemaTuyeckme pacyeTHble Mogenm
TC) cneayeT NpUMeEHATb AN NOMyYEHUs] pacHEeTHbIX (OeTEPMUHUPOBAHHBLIX) 3HAYEHUN
ANarHoCTUYeCcKnx nokasatenen nosegeHnsa 'MC npu TeX UNKN UHBbIX COMETAHUAX Harpy3oK
N BHELLUHMX BO3OENCTBMA Ha HUX, a TaKkKe MNPWU PacCYETHbIX 3HAYEHUSIX XapaKTEPUCTUK
PU3MYECKUX U MEXaHMYECKUX CBOMCTB MaTepuarnioB CUCTEMbl «COOPYXeHne —
OCHOBaHue».

6.3 Ha cragunm npoekTupoBaHUs [OMKHbl ObiTb paspaboTaHbl MPOrHO3HbIE
AETEPMUHNCTMYECKME MOAENWN, C MCMONb30BaHNEM KOTOPbLIX AOSMKHbI ObiTb BbINOSTHEHDI
pacyeTbl HOC, npo4yHOCTH, yCTONMYMBOCTU N aeopmmpoBaHna anemeHToB [[TC. PacyeTbl
BbIMOMHAKTCS C y4ETOM M3MEHEHU BO BPEMEHN NapameTpoB (PUNbTPALNOHHOIO pexuma
N TemnepaTypHO-BNaXXHOCTHOro coctosdHmna (ana [TC, pacnonoXeHHbIX B CEBEPHOM
CTPOUTENBHO-KNMMAaTMYEeCKon 30He, B cooTtBeTcTBuM ¢ CI1 131.13330.2020) anemeHTOB
CUCTEMbI «COOPYXXEHNE — OCHOBaHUE.

B cBA3n ¢ 6onbLluon cneundukon ykasaHHbIX 3a4a4q U CIIOXKHOCTBIO UX peLleHun, a
TakKe BbICOKOW OTBETCTBEHHOCTbK pe3ynbTaToB, [AaHHble pacyeTbl Heobxoammo
BbIMOMHATL B CMNEeuManu3MpoBaHHbIX Hay4YHO-UCCNEeLOBaTENbCKMX WAN  MPOEKTHbIX
opraHusaumsax.

[dunarHoctnyeckne nokasatenn coctosHus 'TC M ux KpuTepuanbHble 3HayYeHus
AOJDKHbI Ha3Ha4YaTbCs C UCMONb30BaHWEM Pe3ynbTaToB BbillenpuBeaeHHbIX pacyeTos.

6.4 PacyeTbl B NPOEKTHON AOKYMEHTaUUN C UCMOonb30BaHMEM AeTEPMUHUCTUYECKUX
MoOAernen, KoTopble NPUMEHSIOTCA AN BbIbopa AMarHOCTUYECKUX NoKasaTesnien COCTOAHNS
CUCTEMbI KCOOPYXXEHNE — OCHOBAHWE» N Ha3HAYeHUs A9 HUX KpUTepuarbHbIX 3HA4YEHUN,

AOMMKHbI ObITh BbINOMHEHbI ANA pacyYeTHbIX COMeTaHM PakTOpOB BHELLUHMX BO3AEUCTBUM

14



FOCT P 59873-2021

Ha TC n pacyeTHbIX co4veTaHuMn (PaKTOPOB BHYTPEHHEro COMpPOTUBMEHUS (HecyLien
CMOCOBHOCTN) CUCTEMBI «COOPYXKEHNE — OCHOBAHME» C Y4ETOM HACTYNNeHns npeaenbHbIX
COCTOSIHMK B Nepuo CTPoMTENbCTBA M aKCcnnyaTaumm (cm. 8.2).

PacuyeTHble 3Ha4yeHWa OuMarHOCTUYECKMX MNoKasaTernen CUCTEMbI «COOPYXeHne —
OCHOBaHWEe» HaANeXuT onpeaensTb C y4eTOM:

- HeJIMHEMHOCTU MeXaHUYeCKUX CBOMUCTB FPYHTOB Tena n ocHoBaHus ['TC;

- HEeOAHOPOAHOCTU CTPOEHUSA MaccmBa rPYHTOB OCHOBAHWS;

- BO3MOXHbIX M3MEHEeHUN WX (PU3NKO-MEeXaHUYEeCKUX CBOWCTB BO BPEMEHU U B
3aBUCMMOCTW OT TEMMNEPaTYPHO-BIIaXXHOCTHOIO COCTOSAHUS.

6.5 NMpn paspaboTke [ETEPMUMHUCTMYECKMX MNPOrHO3HbIX Mogenen cnepyet
MCNonb30BaTb UCXOAHbIE JaHHble B 3aBMCUMMOCTM OT TUMA M Kracca OTBETCTBEHHOCTU
'TC, ocHOoBaHHbIe Ha OBLKNX pe3yrnbTaTax:

- oueHku ycrnosun akcrnyatauum I'TG;

- OUEHKM WHXEHEPHO-reoNnorm4eckux W rmaporormyecknx YCrnoBUM MIioLaaku
ctpoutensctea ['TC;

- pac4eToB MPOYHOCTU U YCTONYMBOCTU CUCTEMbI KCOOPY>KEHNE — OCHOBAHWEY;

- pacyeToB PUMNbTPALNOHHOM MPOYHOCTU CUCTEMbI KCOOPYXEHWE — OCHOBaHWE»
TC;

- pac4eToB YCTOMYMBOCTU CKITOHOB M OTKOCOB, NpuMbIKatowmx K 'TC;

- pacyeToB UM3MEHEHUW TeMnepaTypHO-BfIAXXHOCTHOrO COCTOSIHMS Tena W
ocHoBaHua 'TC, a Takke ero 6eperoBbix npumbikaHui (ana MMC, pacnonoXeHHbIX B
CEBEPHOW CTPOUTENBHO-KIMMaTHUYECKOM 30He, B cooTBeTcTBUM ¢ CIMT 131.13330.2020).

6.6 [leTepMmMHUCTMYECKME pacyeTHble Moaenu, paspaboTaHHble Ha cTaguu
NPOEKTUPOBAHNSA, MOryT OblTb UCMONb30BaHbl Takke Ha CTagusix HavanbHOW
akcnnyatauum TC gna nporHo3a WX MOBeAEHUA MNpU CyLEeCTBYIOLWNUX Ha MOMEHT
BbIMOSIHEHUSA pacyYeToOB 3HAYEHUAX BHeELHUX Bo3genctBun Ha [TC. C 3aTOM uenbto
HaONEeXMUT BbINONHATE pacyeTbl HA BCE MPOMEXYTOYHbIE 3HAYEHNS BHELUHUX BO30ENCTBUN
npu peanbHblX (Ha ctagum Bo3BedeHust [TC) pacyeTHbIX 3HAYEeHUSX XapakTepUCTUK
MCMNOMb30BaHHbIX CTPOUTESbBHbLIX MaTepuanoB Tefna COOPYXEHUS W XapakTepUCTUK
FPYHTOB OCHOBaHMS.

6.7 Ha cTagusx AanbHenwen aKcnnyaTaumm e pa3paboTky
AEeTEPMUHNCTMYECKOM Modenu nNnbo «KanmbpoBKy» pacyeTHOW mogenn, paspaboTaHHOM
Ha cTaguu NPOEeKTUPOBaHWUA, HEOOXOAMMO OCYLLECTBMIATL B Criydae M3MEHEHUN YyCroBUi

akcnnyaTtauumn 'MTC mnn nokasaTtenem Mx COCTOAHUSA, (PUKCUPYEMbIX B XOAE€ HaTYpPHbIX
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HabNoOEHMN NO OTHOLIEHMKO K YCTAHOBMEHHbIM B MNPOEKTHOM AOKYMEHTauum numbo
onpeferneHHbIM Ha OCHOBE CTaTUCTMYECKOW MPOrHO3HOM Moenu, a Takke npu
M3MEHEeHUAX B Xo4e CTPOouMTenbCTBa WM SKChfyaTauunm CBOWCTB FPYHTOB CUCTEMDI
«COOpPY>XEHME — OCHOBaHUE.

6.8 MNMpouenypy «KanubpoBkM» pacyeTHOW MOoAenu criegyet npoBoAUTb B
crneayoLiemM nopsgke:

- BBOAUTCA HeKOoTOpasi Mepa MnorpewHocTM (HeBdA3Kka) Mexay pacyeTHbIMU U
M3MEPEHHbIMW  3HAYEHUSMW  OANArHOCTUYECKUX  nokasaTtenew, npesocxosLas
NOrpeLlHOCTb N3MEPUTENBHON CUCTEMBI;

- MpUHATbIE B MPOEKTHOW [OOKyMEHTauuu 3HaveHust (OU3NKO-MeXaHUYeCKmX
XapaKTepUCTMK MaTepurarnoB BapbupyoTCsa (UM Aal0TCA HEKOTOPbIE NpUpaLleHuns);

- BbINOMIHAETCA Cepusl pacyeToB TMpUM  PasfUyHbIX («NPOBapPbUPOBAHHBIX»)
3Ha4YeHUsX PU3NKO-MEXAHUYECKMX CBOUCTB U ANSA KaXKAOro U3 HUX BblYMCNAETCHA HEBSA3Ka
MeXAdy pacyeTHbIMM WU U3MEPEHHbIMW MoKa3aTeNnsaMu COCTOSHUSA (NepemMeLleHnaMn,
HaNpsXKeHUsaMK, pacxogamun punbTpaumm, Temnepatypamu 1 ap.);

- MO BenMYUHEe HEeBA3KU ANS BbINOMIHEHHOW Cepun pacyeToB BbliOMpaeTcs nepsoe
npubnmxeHne K «kannbpoBaHHOM» MOOENU — B Ka4yeCTBe HOBbIX 3Ha4YyeHUrn U3NKO-
MeXaHU4YeCKUX CBOWCTB BbIOUpalOTCA Te, ANs KOTOPbIX MOflydeHa HauMMeHblUasi HeBs3Ka
MeXay pacyeTHbIMU N U3MEPEHHBIMU 3HAYEHNAMN;

- NpouecC «KanuMbpoBKU» pacyeTHOM MOAENU MOXHO NPOAOIKUTL, NpuaaBas
3Ha4YeHsIM NapaMmeTpoB MOAENWN NepBOro NpUBNMKEHUS HOBblE BapuauuMy U BbINOSHSAS
HOBblE CEepun pacyeToB.

6.8.1 BapbupoBaHMEe MeXxaHU4YeCKMX napaMeTpoB pacyeTHOW MoAenu AOO0SDKHO
npon3BoauTbCSA TakuM o06pa3oM, 4YTOOblI 3HAYEeHUA OTKanMbpOBaHHbLIX MNapameTpoB
OCTaBanuCb pearbHbIMW U HE BbIXOOUNM 3a nNpefefibl BO3MOXHOW MOrpPeLHOCTU B UX
onpeneneHuu.

6.8.2 OnucaHHasa Bbiwe npoueadypa KanubposBku MOXeT ObiTb o0bobweHa u

dopmanuaoBaHa kak 3agava Ha MUHUMYM pyHKunoHana HeBA3KU © (Enn, Eoch):

cD(Eru-l’EocH) = 1/IJIZi(FpaCHFM3M)2 ' (1)

i-1 j=1
roe Fpacy (Fusw) — pacyeTHoe (M3MEpEHHOE) 3HaYeHWe OMarHOCTUYECKOro nokasaTens
(NepemelLeHuns, HanpsXkeHns, PUNbLTPaLMOHHOro pacxoda v T. A.);

| — KONMMYECTBO UMKIIOB HaTypHbIX M3MEPEHUI AMarHOCTMYECKOro mnokasaTens,

BoLleAwmnx B 6a30By0 NocrnegoBaTenbHOCTb KannMbpoBKu;
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J — KONMYeCTBO TOYEK M3MEPEHUA AMArHOCTMYECKOro nokasaTensi, Boweawunx B
6a3oByto NocrneaoBaTeNbHOCTb KannbpoBKK;

Enn, Eoci — aprymeHTbl yHKUMOHana HeBaAskm @O, B AaHHOM criyyae Moaynu
aAedopmaunm nnoTuHbl Enn 1 OCHOBAHUS Eoch.

6.8.3 MMHMMM3aums yHKkUmMoHana ® MoXeT NPOBOANTLCS NHOOLIM U3 N3BECTHLIX B
NpUKNagHoOM MaTemMaTtuKe YUCHEeHHbIX MeTofoB. B kayecTBe HavanbHOro npubnmxkeHus
GepyTca MNPOEKTHblE 3HAYEHUSI KOPPEKTMpPYyeMbIX (KanmbpyemblX) MeXaHUYEeCKUX
napamMmeTpoB (B 4aHHOM crydae NpoeKTHble 3HAa4YEHNSA Enn, Eoch).

6.8.4 B (pyHKunoHane @ 4ncno BapbuUpyembiX napameTpoB, C MOMOLLBIO KOTOPbIX
AocturaeTcsa nydwee npubnmxkeHue pesynbTaToOB U3MEPEHUMA U pacyeToB, B3ATO AN
onpeneneHHocTM paBHbIM ABYM (MoOAyNb MNAOTUHbI Enn U OCHOBaHWSA Eoci). B 0biem
cry4ae 4ncno KanmbpyembiX MeXaHNYECKMX NapaMeTpoB MOXET ObiTb MHbIM.

6.8.5 Ecnu nocne kanubpoBKM OTKOPPEKTMPOBAHHbIE MEXaHW4Yeckue napameTpbl
(koapPUUMEHTBI  YypaBHEHUIN) pacYEeTHOM MOAENM HepearnbHbl W CyLECTBEHHO
OTNNYaKTCA OT MWCXOAHbIX (MPOEKTHbIX), TO 3TO O3HavaeT, 4YTO BblbpaHHas AOns
KannbpoBKM pacyeTHas Moaesib He MOXeT OblTb NPOrHO3HOM U AOMMKHA OblTb 3aMeHeHa
Ha gpyryto, 6bonee agekBaTHy0 pearnbHOM paboTe COOpYKEHUS.

6.9 NMpwn oueHke NOrpeLHOCT 4ETEPMUHNUCTUYECKON PACYETHON MOLESN HAASIEXUT
BbIMOMHUTb OA4HY WM HECKONbKO CEPUA pacyeToB MPU OAMHAKOBLIX 3HAYeHUAX hakTopa
BHewHero Bo3gencteua Ha [TC, npu xapakrepuctvkax aktopa BHYTPEHHEro
COMPOTUBNEHUS MOAENN, NU3BMEHSIEMbIX B AMana3oHe UX pearbHbiX 3HAYEHUN.

6.10 MNpun cobniogeHnn ycnosun, NpUBEAEHHbIX B 6.4.7.2, HAONEXUT NCNOMb30BaTb
CTaTUCTMYECKME  MOAENW  AMArHOCTMYECKMX  Mokasatenem —  maremaTudeckue
PErpeccuoHHbIE MOAENN, NPUMEHSEMbIE NPy 06paboTke HATYPHbIX AAHHbIX, MOMYYEHHbIX
Ha cTagum akcnnyaTtaumm [TC, ons onpegeneHust Hambonee BEPOATHLIX 3HAYEHUN
ANarHOCTUYECKMX MoKasaTenen, a Takke WX AOMNYCTUMbIX OTKIMOHEeHW (B OonblUyto 1
MEHbLLYK CTOPOHbI).

6.11 CtaTtuctnyeckne mogenun cnegyet nNPUMEHATb AN NPOrHo3a 3Ha4vyeHun
ANarHOCTUYECKNX nokasaTenen Ha ctagum akcnnyatauumn 'MC, npyn Hanu4Ynmn gOCTaTOYHO
NpeacTaBUTENbHOIO BPEMEHHOTO psida  HaTypHbIX AaHHbIX O  ANArHOCTUYECKMX
nokasaTtenax (oxBaTbiBalLWEro He MeHee 5 neT HenpepbiBHbIX HabnogeHun npu
aKCnyaTauunm COOPYXXEHUs B [AuanasoHe Harpy3ok, paHee wucnbiTaHHblx [TC u
cogepxailero He MeHee 12 pe3ynbTaTOB W3MEPEHWA [MArHOCTMYECKOro MokasaTens),

N3MeHAEeMbIX B Anana3oHe pealribHbIX BHELWWHUNX BO34ENCTBUN, paHee ncnbiTaHHbIX TC.
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6.12 NocTpoeHne cTaTUCTMYEeCKon MoLen HeobXxoANMO BbINOSHATL B CrieaytoLlen
nocnefoBaTefNlbHOCTU:

- U3 BPEMEHHOro psfga WMEKLWWUXCA  OaHHbIX  HATypHbIX  U3MepeHui
ANarHoCTUYeCKoro nokasatens copmMupytoT 6a3oByt0 MnocrefoBaTesibHOCTb HaTYPHbIX
AaHHbIX Fuau;

- NPOrHO3MpyemMoe 3HayeHue Kaxaoro [AuMarHocTu4eckoro nokasatens Fnpor
npeacTaBnsAlT B BuAE 3IMNUPUYECKOW OpMYrbl, apryMeHTamMm KOTOPOW MOryT ObITb
BpemMsa t, 0606LLueHHble BHELIHME Harpyskum p, TemnepaTypHble Bo3gencTBus T C
HeonpeaeneHHbIMU KoadduumeHTammn (B NPOCTENLLNX CyYasx aMmnupudeckas dopmyna
nMeeT BUA CTENEHHOro MHOroysieHa OT apryMeHToB p u T);

- N3 YCNOBUS MWHUMYMa HeBA3KU MeXOY Frpor U Fusw (METOOOM HaMMEHbLUMX
KBagpaToB) OnpefensitoT  YUCMEHHble  3HAYEeHWA  HEeu3BEeCTHbIX  KO3((ULMNEHTOB
MHorouneHa Fnpor;

- onpeaensalT NOrpeLHoOCTb NPorHo3a 4 no popmyrne

d =ko, (2)
rae o — cpeaHekBagpaTudeckas MOrpelHoCTb MNpOorHo3a Ha anemeHTax ©asoBow
nocnenoBaTefnbHOCTY;

k=1, 2, 3 - uenble yncna (npu k = 3 BEpOATHOCTb nonagaHnsa Fusw B MHTEpBan
3HaveHun Frpor + 8 cocTaBnseT 6onee 99 %, NO3TOMYy NPU Ha3HAYEHUN KpPUTEpUAsbHbIX
3Ha4YeHun He crieayeT Ucnonb3oBaTh 3Ha4YeHus k = 3);

- OLEHMBAOT 3HAYNMMOCTb (MM BECOMOCTL) KaXKaoro ua koapunumneHToB yHKLNN
Frpor U UCKNIOYAIOT Mano3Havallune YneHsbl;

- MOCTPOEHHYI  MPOrHO3HYKD  CTATUCTMYECKYHD  (PErpeccUMOHHY)  Moaenb
NPOBEPSAIT Ha  AaHHbIX HaTypHbIX M3MEpeHun, He Boweawux B 6Ha3oByto
nocrnegosaTenbHOCTb (Bepudukauus mogenm);

- MpM HeobBXOAMMOCTM OCYLLUECTBNAT KOPPEKTUPOBKY MNPUHATOM MPOrHO3HOM
Moaenu.

6.13 lNony4yeHHaa crTaTuctTnyeckass (perpeccuoHHasl) Mogenb [JormkHa 6bITb
npegcraBneHa B 3KCMyaTUPYIOLLYO opraHm3aumio B Buae dopmyn ans Bbl4McneHus Fnpor
UM B BUAE KOMMNbIOTEPHbLIX NPOrpaMmM, C MOMOLLbIO KOTOPbIX MO TEKYLUM 3HA4YeHUsM t, p
n T onpenensTcsa 3Ha4eHUSA Frpor U X NOTPELUHOCTb.

6.14 B npouecce akcnnyaTtaumm 'MTC (Npy Kaxgom oyvepenHoM OeknapupoBaHum
6e3onacHOCTM) CTaTUCTUYECKYD MoAefNlb HeoOXOAMMO KOPPEeKTUpOoBaTb C  Y4eTOM

3Ha4YeHUN ANarHoOCTUYECKNX NoKasaTenen, NoJ1Ty4dEeHHbIX B Me)K,D,eKJ'IapaLI,I/IOHHbIﬁ nepuona.
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KoppeKkTupoBKy CTaTUCTUYECKOW TMPOrHO3HOM MoAenu crnegyet BbIMOMHATL C
COOTBETCTBYHOLMM 0O0OCHOBaAHMEM, B Clly4ae yBENIMYEHUS MOrPEeLLIHOCTN NporHo3a n (unwm)
HanM4YnMM NPU3HaKOB MNOSIBMIEHUS HEeraTMBHOW AWHAMWKN N3MEHEHUS OMarHOCTUYEeCKOro
nokasaTtena B obs3aTtenbHOM nopsgke HeobXo4MMO BbINOMHATE PACYETHYH OLEHKY
coctosHua ['TC (yctonumBocTb, gedopmaumm n ouibTpaunmoHHaAa NPOYHOCTb CUCTEMBbI
«COOpPY>XEHWNE — OCHOBaHMEY).

6.15 CMeluaHHble NPOrHO3HbIE MOLENN HAANEXMUT UCMONb30BaTb B TEX Chyvask,
Korga gpakTuyeckue 3HayeHus ANarHOCTUYECKUX nokasaTerien CyLLeCTBEHHO OTNnyarTcs
OT MX 3Ha4YeHUN, onpefeneHHbIX Kak no AeTeEPMUHUCTUYECKMM, TaK U MO CTaTUCTUYECKNM
Mogenam. B aTux cnyyasax ona pasHbiX AnanasoHOB WU3MEHEHUN 3HayvyeHUn hakTopoB
BHELIHero BO34ENCTBUA U BPEMEHHbIX MHTEpPBaroB HaOneXuT MPUMEHATb pasfnuyHble
Moaenu (Tak, Hanpumep, Npu ONUCaHUM OBpaTUMbIX COCTaBASKWNX KpUTepuanbHbIX
3Ha4YeHUM [ONarHOCTUYECKMX MoKasaTenien BHYTPEHHEro COMPOTUMBIIEHUS CUCTEMbI
«COOPY)XEHME — OCHOBaHME» criegyeT MCMnonb3oBaTb AETEPMUHUCTMYECKME MOLENN, a
npwn onMcaHnn HeobpaTUMbIX COCTaBMAKOLWMX KpUTEPUanbHbIX 3HAYEHNN ANArHOCTUYECKNX
nokasartenien HaanexnT NCNoMb30BaTb CTaTUCTUYECKME MOLENN).

6.16 Cneuncmka paspaboTkm nporHo3Hbix mogenen [TC npuBegeHa B

npunoxeHunax [ v E.

7 Konun4yecTBeHHbIle Kputepuun 6e3onacHocCTH rmapoTexHn4YecKnx

COOpPYXXEeHMIN N NOPAAOK UX onpeaeneHus

7.1 OnepaTMBHYO OLIEHKY TexHu4yeckoro coctoaHms [TC no kaxgomy w3
ANarHOCTUYECKNX NoKasaTenen HagnexXxuT BbINOSHATbL NO pe3ynbTaTaM COMoCTaBeHUs Ux
drakTUYeCKMX 3HayYeHUrn (M3MEpPEHHbIX B HATYPHbIX YCNOBUAX WA BbIMUCIEHHBIX MO
pesynbTatam W3MepPeHUN) C Has3HAYEeHHbIMU AN HUX KpuTepuarbHbIMU 3HAYEHUSAMU
ypoBHen K1 n K2.

7.2 Konn4yecteeHHble 3HavyeHuns kputepues K1 n K2 gnarHoctuyeckmx nokasaTtenen
HaONeXuT yCcTaHaBNMBaTb NO pesynbTaTaM oueHkn peakumm 'TC Ha dakTopbl BHELUHUX
BO34ENCTBUI NP MX OCHOBHOM M OCODOM COYEeTaHUsX COOTBETCTBEHHO.

Peakuuio 'TC onpenensitoT Ha OCHOBE BbIYUCIIEHUSA 3HAYEHUW OUAarHOCTUYECKUX
nokasarteniem C WCMNOSib30BaHWEM paCYETHbIX MPOrHO3HbIX MoOZenen npu Harpyskax wu
BO3AENCTBUSIX OCHOBHOIO M o0coboro coyvetaHun. CocTaB Harpysok B yKa3aHHbIX

coyveTaHusx n cnocodbl nx onpepneneHna goJmXHbl ObITb NPUHATbI Ond 'TC B 3aBMCUMOCTM
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OT ero Tuna W Knacca OTBEeTCTBEHHOCTM B cooTteBeTcTBuM C CI120.13330.2016 u
CI138.13330.2018.

7.3 3HavyeHua K1 n K2 ana kaaoro M3 AMarHOCTUYECKUX nokasaTenem COCTOSIHUSA
'TC HagnexuT ycTaHaBnmBaTtb Ha ctaguu npoektupoBaHus 'TC n npu ero gansHenwen
aKcnsiyatauuu, C MCNosSib30BaHWEM [OEeTEPMUHUCTUYECKUX pacdeTHbIX Mmogenen. [lpu
HEBO3MOXHOCTU (MO TEM WU WHbIM NPUYMHaM) BbINOSIHEHUS YOOBNETBOPUTENBHON
«KanubpoBku»  geTepMuHUCTMYecknx mogenen [TC Ha cTragun  panbHenwewn
akcnnyaTauum [TC wn  obsi3aTenbHOM  HanUuMM  OOCTAaTOMHO  NPeacTaBUTENBHOrO
BPEMEHHOI0 psiga UHCTPYMEHTarbHbIX HabNoAEeHUN 3a ANarHOCTUYECKMMM NOoKa3aTensamm
coctosiHua [TC, oxBaTblBalOWEro He MeHee 5 neT HenpepbiBHbIX HabnwogeHun npwu
aKcnfnyaTauun COOPYXXEHUs B [JuanasoHe Harpy3ok, paHee wucnbiTaHHblx TC u
cogepxawiero He MeHee 12 pes3ynbTaToB U3MEPEHUN, a TakkKe NpPU HOPMarnbHOM Xo4e UX
N3MeHeHnn BO BpeMeHu (CM. npunoxenus B u IN), s3HadeHna K1 n K2 yctaHaBnvearoTcs C
MCNONb30BaHMEM CTaTUCTUYECKMX NN CMELLAHHbIX NPOrHO3HbIX MoAernen (CM. pasaen 7).

7.4 Ha ctagun npoektupoBaHust 'MC M3 rpyHTOBbIX MaTepuanoB OOMKHbl ObITb
onpeaeneHbl AeTepMUHUpoBaHHble 3HadeHus K1 n K2 ana cnegyowmx gnarHocTn4eckmnx
nokasaTternen (Npy Hannuumn cooteeTcTBylowen KNA) (cm. npunoxeHunsa A n b):

- HanpsbkeHun n gedopmauun B Tene N TC;

- 0CafdoK 1 rOPU3OHTanNbHbIX CMELLEHUI BHELLHEN noBepxHOCcTU TC;

- MNOJSIOXXEHUN MOBEPXHOCTU AENPeCcCUN N BENUYMH YOENbHbIX (PUbTPaLMOHHBIX
pacxoaos;

- YCTOMYMBOCTU BEPXOBbIX N HU30BbIX OTKOCOB;

- pacnpefeneHnin 1 U3MEHEHUn BO BpeMeHn TemnepaTypbl rpyHToB B Tene NMC un
ero ocHosaHuu (ana FTC, pacnosioXeHHbIX B CEBEPHOM CTPOUTENbHO-KIMMAaTUYECKON
30He, B cootBeTcTBUM ¢ CIMT 131.13330.2020) u np.

7.5 Ha ctagnn npoektnpoBaHnsa 6€TOHHbIX U xene3obeToHHbIX 'TC Ha ocHoBaHWMK
pacyeToB MNPOYHOCTM W  YCTOMYMBOCTU CUCTEMbI  «COOPYXKEHME-OCHOBaAHME» MO
npegenbHbiM cocToaHnam nepson rpynnbl no NOCT 27751 gormkHbl 6bITb onpegeneHsl
aetepMuMHMpoBaHHble 3HavyeHns K1 n K2 ona cnegylowmx gMarHOCTUYECKUX nokasartenen
(npw Hannunn cooteeTcTBylOWen KWA) (cMm. npunoxeHusa A n B):

- HanpsbkeHun n gedopmanmii B 6eToHe n apmaTtype;

- BepTUKanbHbIX cmeweHui (ocagok) N'TC 1 nx ocHoBaHWI;

- TOPU3OHTamNbHbIX CMeLeHnn (No MNOTOKy) KOHTponupyembix Toyek [TC,

BXOAALLUX B COCTaB HANOPHOro OPOHTA;
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- pacnpefeneHuin n n3aMeHeHu BO BpeMeHn Temnepatypbl 6etoHa 'TC u rpyHTa
OCHOBaHWA Mo4 [OeNCTBMEM SKCMyaTauMOHHbIX TeMrepaTypHbIX BO3O4EUCTBUA NpU
KBasCTaLMOHAaPHOM peXnme;

- rpaguveHTa Hanopa Ha UEeMEHTAUMOHHOW 3aBece B OCHOBaHMM OEeTOHHOM
NNOTUHBI,

- yctonumBoctn [TC B uUENOM WNU ero OCHOBHbIX 3reMeHTOB (Hanpumep,
aHKepHbIX OMOp LWMYHTOBbLIX NOAMOPHbLIX CTEH).

7.6 KpuTepmnanbHble 3Ha4YeHUA nNepeyvncrieHHbIX AMarHOCTUYECKMX MnoKasaTtenewn,
HagnexuT onpegenate B OeTEepMUHUPOBaAHHOWM  ¢opMe C  UCMOSb30BaHUEM
COOTBETCTBYIOLUMX KOI(P(PMUMEHTOB HagexXHoCTn, obecneymBatoMx COOTBETCTBME
BEPOATHOCTEN BO3HUKHOBEHUS aBapun [ TC gonyckaembiM 3HaYE€HUAM, YCTAaHOBMIEHHbLIM B
CIn 58.13330.

7.7 Ha cragum akcnnyataumm [TC KOpPpPEKTMPOBKM cocTaBa [AMarHOCTUYECKUX
nokasatenem wn wux KputepuanbHblX 3HadeHMn K1 wn K2 crnegyet BbINOSHATE C
NCnonb30BaHMEM «OTKanMOpoBaHHbIX» AEeTEPMUHUCTUYECKUX (pac4eTHbIX),
CTaTUCTMYECKUX (PEMPECCUOHHbIX) UM CMELLaHHbIX MOAESeN C y4eTOM AaHHbIX HaTypPHbIX
M3MepeHnn 3a BeCb nepuog HabnwaeHWn, BKNOYAs [OaHHble, MNOSyYeHHble B
CTpOUTENbHbIN Nepnos.

7.8 B nepuop akcnnyataumm [TC yTouHeHWe 3HayvyeHun kputepueB K1 mn K2
HaONeXuUT BbINOMHATL B Xo4e ovepeaHoro geknapuposaHus 6esonacHoctu [TC.

7.9 ObocHOBaHME cocTaBa KOHTPONMUPYEMbIX nokasaTtenen coctoaHua [TC,
NPUHATBIX ANArHOCTUYECKMX NnokasaTtenen coctosaHusa ['TC 1 nx kputepmanbHbIX 3HaYEHWI
K1 n K2 (kputepueB 6e30nacHOCTU) HaAgNexXuT nNpuBoaUTb B MOSICHUTESNIbHOW 3anucke K
Kputepmnam 6esonacHoctu 'TC.

7.10 'amepsemble unn BbluMCAAEMble MO pe3yribTaTaM HaTypHbIX WU3MEPEHUN
KONMMYEeCTBEHHbIE MOKa3aTenu, BblbUMpaemble B KayecTBe AMArHOCTUYECKMX, OOJDKHbI

COOTBETCTBOBaTb TPe6OBaHMSAM, yCTAaHOBMNEHHBLIM B 6.4.4.
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8 KauyecTBeHHble KpuTepuum 6e30MacCHOCTU TMAPOTEXHUYECKUX

coopyx(el-mﬁ n nopsaaokK ux onpeageneHusA

8.1 Mpn npoBefeHMN MOHUTOPUHra TexHun4yeckoro coctosiiuss TC B nepwuop
aKcnnyaTauun, Hapsiay ¢ U3MEPEHNSIMIN KONMYECTBEHHbIX AMAarHOCTUYECKMX NoKasaTenen,
HagneXuT no pe3ynbTaTaM Bu3yalbHbIX HabMAEHWA onpenensTb KayeCTBEHHbIe
AnarHocTnyeckne nokasatenu (NPU3Hakmn) TexHmydeckoro coctosiHms N'TC.

CocTtaB 1 KputepunanbHble 3Ha4€HNA Ka4eCTBEHHbIX ONAarHOCTU4YEeCKNX nokasatenemn

KL n K2 yCTaHaBMMBalT 3KCMNEPTHbIM MyTEM Ha OCHOBE aHanui3a CcleHapues
NOTEHUManbHO BO3MOXHbIX aBapui M MNPOrHo3a BO3MOXHbIX WM3MEHEHUNA COCTOSAHUS
akcnnyatupyemoro [TC nog AencTBMEM pPasfiMyHbIX  OECTPYKTUBHBIX MNPOLECCOB,
HencrnpaBHOCTEN M OTKA30B B paboTe, a Takke NPUPOAHbLIX U (MNN) TEXHOTEHHbIX Harpy3okK
1 BHELWIHUX BO3OENCTBUN.

8.2 B obwem cnyyae B COCTaB KOHTPONMUPYEMbIX BU3yarbHbIMW HabMOEHMAMN
Ka4eCTBEHHbIX AMarHOCTUYECKUX rokasaTtenen (Npu3HaKoOB) TEXHUYECKOro COCTOSIHUSA

akcnnyatupyemsbix 'TC cnegyeT BkoYaTh:
- Hanuume n pasBuTUE o4aroB puUNbTPALUN Ha HA30BbLIX OTKOCaX NIOTKH (gamb);
- Hanuume oyaroB punbTpauumn Ha GeperoBbixX CKIIOHAxX B HUKHEM Bbede;

- Hanuuyve n pas3BuTME NPU3HAKOB HapyLLEHUS UNbTPaUMOHHON NPOYHOCTM B Tene

NNoTUH (Aamb) N3 rpPyHTOBLIX MaTeEPMAarnoB, B UX OCHOBaHUAX U 6eperoBbIX NPUMbIKAHUSIX;

- notepto paboTOCNOCOBHOCTU (YacTUYHAA UMM MNOJSIHas) APEHaXHbIX YCTPOWCTB

(3acopeHue, 3apacTaHve, nepemMep3aHue 1 np.);

- Hanuyme n pas3suUTne TpeLllnH, JoKallbHbIX BOPOHOK MnpoceadaHnAa rpyHTOB (Ha

rpebHe, 6epmax n otkocax ['TC 13 rpyHTOBbLIX Matepuaros);

- Halun4ne npu3HakoB, a TaKKe pa3BuUTUA OMNOJIBHEBbLIX MPOoLECCOB M 0O4YaroB

nyyYeHns rpyHToB Ha oTkocax [[TC;

- noBpexgeHna BOJTHO3aWUTHbIX erI'IJ'IeHI/II71 otkocoB [TC wu3 FPYHTOBbIX

Marepuaros,
- obpa3soBaHve Hanegewn Ha oTKocax, y ApeHaxen, Ha 6eperoBbIX CKITOHAX;
- 0BHaxXeHusa 1 Kopposus padboyen apmaTypbl Xene3obeToHHbIX anemeHToB [[TC;

- TpewuHbl W Apyrne MoBpeXaeHus Ha OGEeTOHHbIX MOBEPXHOCTSAX HEeCcyLmnx
anemeHToB [TC, cBMAETENLCTBYOLWMX O PasBUTUM HEOOMYCTUMbIX HampsKEHWUA Wnn

HapylamLWmx CcTaTu4eckyto paboTy KOHCTPYKUMI (3HauMTernbHble MO  Mrolagu
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NOBpPEXAEHUsT 3alMTHOro crnosi 6eTtoHa C oroneHwem paboyer apmaTtypbl, pasBuUTbie
TPELUMHBI, CKBO3HbIE TPELLMHbI, TPELLMHbBI CO CTPYMHOM hunbTpaumen, TpewmHbl 60nbLLIOK

NPOTSHPKEHHOCTU, Pa3BMBAIOLLMECS BO BPEMEHW TPELUUHbI);

- MeXaHun4eckmne noBpexageHna 3rnemMeHToB BO,D,OC6pOCHOFO TPaKTa, CnocobHbIe

npmnBecTn K orpaHN4eHno Nponycka pac4eTHbIX PpacxoaoB;

- MOBpEexXaeHWs 3aTBOPOB, KPAHOB M APYroro MexaHU4ecKoro un rpy3onogbeMHOro
obopynoBaHus.

lMpuBeOeHHbIN NepevyeHb He SBMSeTCs WcYepnbliBawWMM U 3aBUCUT OT TuMa,
knacca otBetcTBeHHocTM [TC, a Takke oT ycrnosun akcnnyatauum TC ¢ ydyeTom
AEVNCTBYIOLLMX HA COOPYXXEHME Harpy3oK U BO3AENCTBUN.

8.3 CoctaB KOHTPONMUPYEMbIX KayYeCTBEHHbIX AMArHOCTUYECKUX MnokasaTtenem
(Npn3HakoB) Onst kaxgoro KoHkpeTHoro [TC cnefyet HasHavaTb, YTOYHATb, a Mpu
HeobXo4MMOCTN M OONOSHATb, UCX0As M3 OCOOEHHOCTEN €ro KOHCTPYKLMMK, YCIOBUA U
onbiTa aKcnnyataumu, (aKkTU4YECKOro TEeXHUMYECKOrOo COCTOSIHUS, Hanuums  (unu
OTCYTCTBMSI) U XapaKTepa pas3BUTUS OECTPYKTUBHbBIX NPOLIECCOB (CM. npunoxeHue A).

Ecnn B nepuop akcnnyataumm 'TC no pesynbtatam obcrnegoBaHU BbISIBIEHO
Hanuune OecTPYKTUBHbLIX MPOLIECCOB, Pa3BUTUE KOTOPbLIX MOXET MPUBECTU K CHUKEHWUIO
HagexHoctn [TC, TO nokasatenb coctoaHna [TC wn3 cocTtaBa KOHTPOSIMPYEMbIX
nepexoguT B COCTaB AuarHoctuyeckmx. lopagok KOHTpond, a Takke HeobXxoaMMOCTb
BbINOSIHEHUS MEPONPUATUN, B [aHHOM Cryvyae [OfKHbl YyCTaHaBnuBaTbCA Npu
COOTBETCTBYHOLLEM OBOCHOBaHUN NPWN Ha3HaYeHUN Kputepmes Ge3onacHoCTH.

8.4 KayecTBeHHble  guarHocTudeckume nokasatenu  akcnnyatupyemoro [TC

HeoBXOAMMO CYMTATb MPEBLICUBLUMMU KPUTEPUM Npeaynpexaatolero yposHs K1, ecnu
OHM XapaKTepusylTcsl MNPU3HAKOM HayanbHOW CTaauuM MNPOSIBIIEHUS W OTCYTCTBUEM
pasBUTUS BO BPEMEHU AECTPYKTMBHbIX npoueccoB. [Mpn 3TOM TEXHMYECKOe COCTOsIHWME

'TC cumTaoT YacTU4YHO paboTOCNOCOOHLIM.

8.5 MpefenbHblii  ypoBeHb KpuTepeB K2  KAaYeCTBEHHbIX AWMArHOCTUYECKUX
rnokasartenemn xapakTepu3yeTtcs He TOSIbKO SIBHbIM MPOSsiBIIEHNEM 3TUX MPU3HAKOB, HO U
pasBMTMEM [OECTPYKTUBHbIX MNPOLECCOB BO BPEMEHW, CMOCOOHbIX MNpMBECTU K
3HauYUTENbHLIM MOBPEXAEHUAM UM aBapunHon cutyauum Ha [TC. lpn atom cnepnyet
cuutaTtb, 4to 'TC nepelwnio B HepaboTocnocobHOe COCTOSIHME.

8.6 KayecTBeHHbIe U KONMYECTBEHHbIE KpUTEepuaribHble 3HaYeHUS ANarHOCTUYECKUX
nokasatenen coctosHua 'MC cneayeT npuBoanTb B TabnmyHon gopme. B obszaTenbHOM

nopaake ana KadecCTBeHHbIX nokasarenen coctosiHusa [TC YKa3blBaklOT MNPU3HAKMK,
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Xapaktepuaytlowme paboTtocrnocobHoe TexHudeckoe coctosHune [TC, npusHaku,
CBMAETENLCTBYOLWME O nepexoge m3 paboTocnocobHoro B YacTMyHo paboTtocnocobHoe
COCTOSIHME, a TaKkKe rMokas3aTenu, MpeBbilleHMe KOTOPbIX XapakTepudyeT nepexon B

HepaboTocnocobHoe coctosHne 'MC.

9 PernameHT pa3paboTKn U YTBEPXAEHUA KpuUTepuanbHbIX
3Ha4YeHUmn ANarHOCTUYECKUX nokasarenem COCTOSIHMA

rMOpPOTeXHUYECKUX COOPYXKEHUN

9.1 CornacHo TpeboBaHuam [1] (ctatea 9), ana 'MC Ha cTaguax NPoeKTMpoBaHus,
aKcnnyaTauumn, KOHcepBauumn 1 nukenaaumMm HeobxoaMmo ycTaHaBnNmMBaTb KpuTepuarnbHble
3HAYEeHNS  AMArHOCTUYECKMX  MNOKasaTenem  COCTOSAHMSI  COOpYXeHust  (KpuTepum
BesonacHocTw).

9.2 TpeboBaHUA AENCTBYIOLNX HOPMATMBHbBIX MPaBOBbLIX aKTOB B 4acTu pa3paboTku
aeknapaumn  6e3onacHoct  [TC  pacnpocTpaHawTca  Ha  pa3paboTky  KpuTepues
6esonacHoctn ['TC.

9.3 CornacHo TpeboBaHuam [1] (cTaTba 13), KpuTepum GesonacHOCTU nognexar
yTBEPXOEHUIO B cocTaBe [feknapauuun 6esonacHoctn [TC opraHoM rocyaapCTBEHHOro
Hafg3opa 3a 6e3onacHocTbio 'TC.

9.4 CoctaB U 3HayeHuss KputepmeB 6e30MacHOCTU, YCTAHOBIIEHHbIX B MPOEKTHON
AOKYMEHTaUUN, OOIMKHbI KOPPEKTMPOBATbCS Ha cragum akcnnyataumm [TC, Bkntoyas
HavanbHbIN ee nepunog.

9.5 KoppekTtuposky Kputepmes 6GesonacHocTu aKkcnnyaTnpyemblix rmc
OCYLLEeCTBNAT B XOA4€e o4epeaHoro geknapuposaHus 6esonacHoctn 'TC.

9.6 Kputepun 6Ge3onacHOCTM MOryT OblTb OTKOPPEKTUPOBaAHbl COBCTBEHHUMKOM W
(vnn) akcnnyaTupytowen opraHmsaumen 'MMC B crniyyae M3aMeHEHUs COCTOSIHUSI CUCTEMbI
KWA, BnuswowWero Ha AOCTOBEPHOCTb MOHUTOpMHra coctosHna [TC un  oueHku
TexHmn4yeckoro coctosiHus ' TC.

9.7 CobctBeHHMK [TC wn  (Mnn) akcnnyaTupylowasi opraHu3aums  SOSDKHbI
npeactaButb Kputepum 6e30MacHOCTU C MNOACHUTENbHOW 3anNUCKOM K HUM B OpraH
rocygapCcTBeHHOro Hagsopa 3a 6e3onacHoctbto [TC B cocTaBe ouyepeaHon aeknapauum
6e30onacHOCTM Mocne ee pacCMOTPEHUS SKCMEPTHbIM LEHTPOM B Xo4e NpoBeOeHUs

npoueaypbl 9KcnepTu3bl Aeknapauun 6esonacHoctn 'MC.
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9.8 OkcnepTnady KputepueB 6e3o0nacHOCTU criefyeT OCYLEeCTBNATb HA OCHOBaHWUK
paccMOTpeHnst Kputepmes 6e30NacHOCTM U NOSCHUTENBHOM 3annCKM K HUM, coepKallmnx
cnepywoLwmne matepuansi:

- nepeyvYeHb KOHTPONUPYEMBbIX nokasaTtenen coctoaHna ' C;

- obocHoBaHve BblbOpa  OMarHOCTMYECKMX  MokasaTenem w3 cocTaBa
KOHTPOSNIMpYyeMbIX Nokasatenen coctosHus NMC;

- Tabnuubl QUarHOCTUYECKNX NOKasaTenemn n nx KputepuanbHbIX 3HaYEHNI;

- CXeMbl pa3MeLLeHNsa CpeacTB n3mMepeHnii u coctaBa HabnogeHun 3a NTC;

- aHanu3 [faHHblX HaTypHbIX HabnogeHun 3a [TC, oueHKy AO0CTaTOYHOCTM W
AOCTOBEPHOCTW NokasaHui yctaHoBneHHon Ha 'TC KUA, o6ocHoBaHME UCMOMb30BaHHbIX
MeTOAO0B onpedeneHns kKputepueB 6e30MacHOCTW, BKIOYas pacdeTbl MO OUEHKe
cocTosiHuA 'TC, o6ocHOBaHWE Ha3HaAYEeHHbIX KOSIMYEeCTBEHHbIX KpuTepneB 6e3onacHoCTy,
MPOrHO3HYKD MoOAenb W3MEeHeHua KputepueB 6e30MacHOCTM Ha  nocneayroLnin
MeXaeKnapaumMoHHbIN nepuo, npeacTaBnsemMble B COCTaBe NOSCHUTENbHON 3anncku.

9.9 B npouecce akcneptusbl KputepueB 6e30MacHOCTM 3KCNEPTHOW KOMUCCUU
cnefyeTt aHanuM3MpoBaThb:

— 0BOOCHOBaHHOCTb Ha3HA4YeHHOro cocTaBa KOHTPOMMPYEMbIX U ANArHOCTUYECKUX
nokasarteneun coctosiHusa 'TC;

— ODOOCHOBAHHOCTb W KOPPEKTHOCTb MWCMOSMb30BaHHbIX METOAO0B onpeaerieHus

Kputepues 6e3onacHOCTU, BKoYasi Bce Tpebyemble pacyeTHble 06ocHoBaHus (cm. 10.8).

10 TpeboBaHMA K opraHusauum HaTypHbIX HabnaeHUn ¢
MCNoSfib30BaHMEeM [AOWarHOCTUYECKUX roKa3aTernem COCTOSIHUA

rMmapoTexHn4YecKunx coopy)KeHm7|

10.1 MNpun paspaboTtke npoekTHon p[AokymeHTauum KWA B TC pomkHa O6biTb
pasMelleHa TakuM o0pasoMm, 4YTOObl AOns  KaXOoro KpuTepuanbHOro  3HayeHus
KONMMYECTBEHHOIO  AMArHOCTMYECKOro  nokasatens  coctosaHuss [TC  umenacb
COOTBETCTBYHLLAA U3MEPEHHas BeENMYMHA 4aHHOro nokasartens.

10.2 KA pomkHa ObiTb yCTaHOBMNEHa B NEPBYIO ovepenb B TEX 30HAX UMK ToYKax,
KOTOpble Hanbonee «4yBCTBUTENMbHbI» K UIBMEHEHUSM COCTOSIHUSI KOHCTPYKLMUK, a Takke Ha
y4yacTkax, B KOTOPbIX MO AaHHbIM pac4yeToB, NOKasaTenu MMeT MakCUMarbHble 3HaYEHWS.

K Takum 30Ham (yyactkam) crnegyeT OTHOCUTb TPeLUMHbl U pasfioMbl B CKarbHbIX
OCHOBaHMAX, ydacTKu crabblix NOpoA B HUX, KOHTaKTbl MPUMbIKAHUSA K CKanbHbIM 6opTam

NNOTUH, rpe6H|/1 NNOTUH N 30HbLI conpA>XeHnsa ¢ OCHOBaHMEM Hanbonee BbICOKNX y4acCTKOB
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TC u3 rpyHTOBbLIX MaTepuanoB, 30Hbl BO3MOXHOW KOHTaKTHOW unbTpauuu, mecta
conpsikKeHUn 6eTOoHHbIX 1 rpyHTOBLIX [ TC u ap.

10.3 YuntbiBasi BO3MOXHOCTb Heu3bexHoro Bbixoga W3 CTPOs OTAENbHbIX
n3amepuTenbHbix npeobpasoBatenen, a Takke C LUenbl MOBbIWEHUS OOCTOBEPHOCTH
AAHHbIX U3MEPEeHWn B HEOOHOPOAHLIX MaTepuanax, B ykasdaHHbIX 30Hax [TC u wux
OCHOBaHUAX u3MepuTernbHble npeobpasoBateny crnefyeTt ycTaHaBnvBaTb rpynnaMmy Mo
2-3 WTt. 1 gy6nmpoBaTb U3MEPEHUS Pa3fMYHbIMK cnocobamu, BKMOYasa pacyeTHbIe.

MokasaHna 3aknagHblX NPUOOPOB, AENCTBYHOLWMX 3a npegenaMmm rapaHTUHOro
CpokKa, He MOryT ObITb MCNOSb30BaHbl AN Ha3Ha4YeHUs NO HUM KpuTepues 6e3onacHoOCTu.

10.4 'amepeHna amarHOCTMYECKMX nokasatenem coctoaHua [TC  cnepyet
BbINOSIHATL BO3MOXHO 6o0nee npocTbiIMM W HagexHbIMM cpeactBamu. B cniyyae
NPUMEHEHNA HEeOOCTAaTOMHO [OJSITOBEYHbIX W3MEPUTESNbHbIX CPeACcTB B MNPOEKTHOW
AOKyMeHTauun HeobxoaMmo npeaycMoTpeTb MeTodbl M crnocobbl UX CBOEBPEMEHHOM
3aMeHbl.

10.5[0na ynpoweHna crnocoboB COMOCTaBMEHMST  3HAYEHUN  U3MEPEHHbIX
ANarHOCTUYECKNX MnokasaTenen C KpuTepuanbHbIMU 3HAYEHUAMMU Crykba MOHUTOPUHra
MC pormkHa cocTaBnaTb cneyuwaneHyo Tabnuuy ana scex TC M UX KOHCTPYKTUBHbIX
anemeHToB. B aToM Tabnuue ANA CTPOUTENbHOrO nepuoda AOMKHbl ObiTb NpUBEAEHbI
cneayloLne gaHHble:

- HauMeHoBaHMe Bcex nokasatenen coctosHuss [ TC, KOHTponMpyembix
HaTypHbIMW HABMIOAEHNAMY;

- cnocobbl onpeaeneHnsa 3Ha4YeHN Kaxaoro nokasaTesnis no AaHHbIM N3MEePEHNIA;

- NnepBOHa4YasnbHble pacyeTHble 3Ha4YeHus1 rnokasaTenen B COOTBETCTBUM C
NPOEKTHOW JOKYMEHTaumen;

- 3HavYeHusa rnokasaTtenem Mo AdaHHbIM U3MEPEHUA Ha XapaKTepHble nepuoabl
paboTtbl ['TC.

10.6 B nepuog akcnnyatauum 'TC B Tabnuuy, COCTaBNEHHYO B COOTBETCTBUMU C
TpeboBaHuamm 11.5, (6a3y AaHHbIX) OOMNOMHUTENBHO BHOCAT YTOYHEHHbIE MO OAHHbLIM
M3MEPEHNA  3HAYeHUs1 AMarHOCTUYECKUX Mokasatenen (abconwTHass BenuuuHa,
WHTEHCMBHOCTb M3MEHEHUSI BO BPEMEHW U MNP.) WU 3HAYEHUA MNokasaTtenen no AaHHbIM
n3mepeHnn B xapaktepHble nepuogabl pabotel [TC. Takke B Tabnuue ykasbiBalOT
napameTpbl Harpy3ok u Bosgenctsun Ha 'MTC, gencTBylOLME Ha COOPYXEHUe B Nepuos

AONarHoCTnpoBaHMA COCTOAHUA.
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10.7 C uenbio noBblWEHUA 3PPEKTUBHOCTU KOHTpons coctoaHna [TC
NEePUOAMNYHOCTb KOHTPONS TEXHUYECKOrO COCTOSIHUSE U U3MEPEHUN [OO0SMKHA ObiTb
Ha3Ha4deHa c yyeTtom nonoxeHun NOCT P 55260.1.4, a Takke crneaytowmx pakTopos:

- Knacca OTBETCTBEHHOCTM COOPYXEHUS U Benu4uMHbl yuiepba, BO3MOXHOMO
BCreacTeue aBapum nnu nospexaennsa NcC;

- TexHmyeckoro coctosaHns ' TC 1 ero KOHCTPYKTUBHbBIX 9NIEMEHTOB;

- WHAOPMATUBHOCTU M HAAEXKHOCTU CUCTEMbI KOHTPOSS;

- NPOrHO3HbIX Moaenen nameHeHnsa coctosHna NMC.

10.8 [insa noBblweHua 6e3onacHocTn akcnnyataumm MTC cnegyeT mcnonb3oBaTb
ACLK, nossonswowme obecnedmBaTtb aBTOMaTU3aUMIO  NPOLECCOB  U3MEpPEeHUs
napamMmeTpoB, xapaktepusylwux coctosHue [TC, npeaBapuUTENbHYHO M OKOHYATESbHYHO
0bpaboTky W aHanu3 peaynbTaToB KOHTPOSIbHbIX W3MEPEHWUN, COMocTaBrneHne
N3MepPEHHbIX NokasaTenemn ¢ X KputepmnanbHbIMU 3HAYEHUAMMN.

OcHaweHnne TTC ACOK ocywectsnsatoT cornacHo FOCT P 55260.1.4. YpoBeHb
aBTOMaTM3aLmMm ONpenenstoT ncxoas n3 coctasa n obvema KUA, ycnosuin pacnonoxeHust
n akcnnyatauumn IN'C.

Ona akcnnyatupyemblx 'TC, He OCHaLLUeHHbIX B COOTBETCTBMM C MPOEKTHOM
AOKYMEHTaunen ANCTaHUMOHHBIMA  U3MEepUTENbHBIMW  YCTPOMCTBaMn, [OrMycKaeTcs
npumeHsate ACOK (MOC) 6e3 ACO KWA. Tpu otcytctBun ACO KWMA perynsipHble
namepeHna no npubopam B [TC npoBOOAT BPYYHYHO MNEPEHOCHBIMU BTOPUYHBIMU
npubopammn onpoca C nocrnegywwum 3aHeceHnem B ©6aszy WOC ana obpaboTkw,
MHTepnpeTaumMm n aHanuaa.

10.9 B nporpammy HaTypHbIX HabMOEeHUA OOMKHblI ObiTb BKITHOYEHbLI YKa3aHMUS
OTHOCUTENbHO COCTaBa WM nopsigka NpoBeAEHUs BU3yarnbHbIX HAabNIOAEHUA, SBMSIOLWMXCS
OOHWUM W3 OCHOBHbIX MWCTOYHWKOB WHGOPMauuK nNpu onpeaeneHnn KputepuanbHbIX
3HaueHnii K1 n K2 KauyeCTBEeHHbIX JgunardHoctmyeckux nokasatenen coctosaHua [TC.
Ocoboe BHMMaHUWe cnefyeT yaenaTb KOHTPOSIO 30H:

- conpsbkenunsa 'TC ¢ ocHoBaHMeM;

- conpsikeHuna 'TC ¢ 6eperamu (6eperoBble NPUMbIKAHUSA);

- conpsbkeHuns pasnuyHbix ['TC;

- NPUINOXEHNSA COCPEOOTOYEHHbIX Harpy3oK;

- NEepeMEHHOro BNaXHOCTHOIO U TEMMNEPATYPHOro PEXUMA;

- n3mMeHeHuna koHdurypaumm ' TC, KOHLEHTPaLUN HanNpPs>KeHUn 1 np.
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11 Ucnonb3oBaHue KpuTepuanbHbIX 3HAYEHMW OAMArHOCTUYEeCKUX
nokasarenem npu MNPUHATUM pelieHUH no obecrneyeHUro

6e30nNacHOCTU MMAPOTEXHUUYECKNX COOPYKEHUN

11.1 besonacHocTb 'TC cneayeT cuntatb He OBecneyeHHOn, ecrnim TexXHU4Yeckoe
coctosiHme ['TC cooTBeTCTBYET Kateropmm HepaboTocnocobHoe.

11.2 B crnyyae HacCTynfieHUs TEeXHUYECKOro COCTOSHUSA, OWUarHOCTMPYeMOoro Kak
YacTmyHo  pabotocnocobHoe, Mpu  MpeBblEeHUM  OOHMM UM HECKOSTbKUMU
AVarHoCTUYeCKUMM  nokasatensmy  3HadeHun K1  wnmu  BbIxoga  OMarHOCTUYECKMX
nokasarternen 3a npegensl NPOrHO3MpPyemoro npu LaHHOM YPOBHE Harpy3ok WHTepBana
3HaJYeHW, cnefyeT OpraHn3oBaTb Yy4yalleHHble HaTypHble HabMnwaeHUs U BbINOMHUTD
BHeoYepeaHy oueHKy cocTtoaHust ['TC, BkoYas nNpoBepKy LOCTOBEPHOCTU pesyrbTaToB
BbIYMCIEHUI C Y4ETOM LENCTBYHOLLUMX HArpy30oK U BO34ENUCTBUN, AOCTOBEPHOCTU NOKa3aHUN
KWA, a Takke 060CHOBAHHOCTU MPUHATOrO 3HayeHnsa K1 gns gaHHOro AuarHOCTUYECKOro
nokasartensi.

OueHky coctosHna 'TC cnegyeT NpoBOAMTL C UCMNOSTb30BaAHUEM [aHHbIX HAaTYPHbIX
HabnogeHun, B TOM 4Yucne pacyeTHbiM nytem. [pn 3TOM Hapsgy ¢ AUarHOCTUYECKUMMU
nokasaTtenamu, cnegyet npusnekate AN adHanuMsa pesynbTatbl  U3MEPEHUN U
BbIYMCNEHUN APYrMX KOHTPOSIMPYEMbIX NOKasaTenen.

11.3 CoberBeHHMK 'TC 1 (Mnn) akcnnyaTypyowas opraHn3aumsi OCyLLeCcTBSET C
npvBrneYeHnemM crneumann3npoBaHHOW oOpraHuM3auuMu, y4dacTBOBaBlUENW B paspaboTke
KpuTepmneB 6e30NacHOCTU, OLEHKY TeXHWYecKoro coctosHua 'MC B crnyvyae npeBbllEeHUS
ANarHOCTUYECKNMM NMoKasaTensiMun KputepuanbHbIX 3Ha4eHUn ypoBHS K1.

Ecnn nocne BbINONHEHHOro aHanm3a coctoaHua [TC nogteepxgaeTtcs pakT
NpeBbILWEHUs MepBOro (Mpeaynpexnarollero) YpOBHS  KpuTepuaribHbIX — 3HAYEHUH,
cobectBeHHUK 'TC u (unn) akcnnyaTupyowas opraHnsauus AOSMKHbl ONOBECTUTbL OpraH
Hag3opa O HaCTynnAeHWMm YacTuyHO paboTocnocobHoro coctosHus TC M NpuHATL
onepaTtuBHble Mepbl No nepesogy 'TC B paboTocnocobHOe COCTOsSIHME.

11.4 MNpeBbllweHne nOObIM U3 OMArHOCTMYECKMX  MnokasaTenenm  BTOPOro
(NpenenbHOro) ypoBHSA KpuUTepuanbHbIX 3HadYeHun K2 cnegyeT cuuTaTb MNPU3HAKOM
HacTynneHus TEXHUYECKOro COCTOSIHUSA, COOTBETCTBYHOLLENO KaTteropum
HepaboTocnocobHoe, Mpu KOTOPOM AanbHenwas akcnnyataumss 'TC B NpPOEKTHbIX
pexumax HefonycTuma.

C HacTynneHmeM JaHHOro cocTtosiHmsa cobcTBeHHUK ' TC n (unu) akcnnyatmpyoLwas

opraHnszauna p[ormkeH WU3BeCTUTb 06 aTom Haa30pHblIE OpraHbl U He3ameanTernbHO
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NPUCTYNUTb K NPOBEAEHMIO MEPONPUATUA NO BOCCTAHOBMEHMIO Tpebyemoun kateropum
TEXHUYECKOro COCTOSHMS.

[lo BoccTaHoBNeHUs Tpebyemon KaTteropum TeXHM4eckoro coctoaHna N'TC gomkHbI
ObITb BBEOEHbl OrpaHMYeHust Ha pexum akcnniyatauum [TC (Hanpumep, BNMOTb A0
noHwxeHnst YBB). Bce meponpuaTtnsa no BoccTaHOBNEHUIO paboTOCNOCOBHOro COCTOSIHUSA
N orpaHuyeHns Ha pexum akcnnyataumm 'TC Heo6xoaMMO BbIMOMHATL B YCTAHOBIEHHOM
3aKoHOOAaTeNbCTBOM MOPSAKE.

Mpu HacTynneHun HepaboTocnocobHoro coctosHma M'TC, a Takke ecnu 3HadYeHus
ANArHOCTUYECKNX MnoKasaTenen COCTOSIHUS OTKMOHAKTCA OT rpaHuL, NporHo3vpyemoro
WHTepBana C Bo3pacTalllen MHTEHCUBHOCTbIO, CBUOETENbCTBYS O ObICTPOM pasBuUTUM
AECTPYKTUBHbIX npoLueccoB, cobctBeHHUK TC n (Mnn) akcnnyaTupyrowasa opraHm3aums
OOSDKEeH B COOTBeTCTBMM C [1] ocywecTBNATb B3auMogenctsMe no Bonpocam
npenynpexaexHus asapun 'TC ¢ opraHoMm ynpasneHus no genam rpaxgaHckon 060pOHbI
N YpesBblYarHbIM CUTyaLMsM; He3aMeanMTenbHO MHdopMmnpoBaTb 06 yrpose asapumn ' TC
pernoHarnbHble OpraHbl Hagsopa 3a GesonacHocTbto [TC, gpyrve 3anHTepecoBaHHble
rocygapcTtBeHHble OpraHbl, OpraHbl MECTHOro camoynpaBfeHuss u B  criyvae
HenocpeacTBEHHOM Yrpo3bl MPOpbiBa HAMOPHOro (PPOHTa OCYLIECTBASATbL OMNOBELLEHUE
COrnacHo cxeme, nMmeLLencsa Ha obbekTe.

11.5 C uenbto BbISABMEHUS NPUYUH NPEBbLILEHNA KpUTEPUArnbHbIX 3HAYEHUA YPOBHS
K2, yTouyHeHus TexHudeckoro coctosHna [TC wn paspaboTkn pekomeHgauum no
obecneveHnto GesonacHoctn [TC, cobctBeHHuk [TC wn (Mnn) akcnnyaTtupyroLwlas
opraHusauus OormkeH copMuMpoBaTbh  3KCMEPTHYKD  KOMUCCUIO C  NPUBREYEHUEM
3KCnnyaTaunmoHHOro nepcoHana, cneumanusaMpoBaHHOW opraHvM3auun, yd4acTBOBaBLUEW B
pa3paboTke KputepueB 6e30rmacHOCTU, NpU HeoBXOOUMOCTU, NMPOEKTHOM OpraHu3aummu, a
Tawkke npeacraBuTenen  egepanbHbIX  OpraHoB,  YMOSIHOMOYEHHbLIX B obnactu
9KOSTOMMYECKoro,  TEeXHOSMOMMYeckoro W  atoMHOro  Hagsopa, MwuHucTepctBa  NoO
Yype3BblYaNHbIM CUTYaLUSAM.

3apgayamn paboTbl KOMUCCUWN SABRSKOTCA pa3paboTka nepeyHs nepBooYepeHbIX
MeponpusaTun no obecnedeHuto 6es3onacHocTm TC u ocywecTBNEHME KOHTPONS MX

UCMOJTHEHUA.
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MpunoxeHne A
(ob6s3aTenbHoOe)
NMepeyeHb OCHOBHbIX KOHTPONUPYEMbIX KOJINYEeCTBEHHbIX
M Ka4eCTBEHHbIX AUAarHOCTUYECKUX NoKa3aTenen COCTOAHUA

rMApPOTEXHUYECKUX COOPYKEHUMN

A.1 TMpwn oueHke cocTosHUs akcnnyaTupyembiX 'TC 13 rpyHTOBLIX MaTepuanoB HagnexuTt
KOHTpONUpoBaTh Crieaylolne KorMyecTBeHHbIe OMarHoCTUYeCcKue nokasartenu, onpegensieMmble B

npolecce NpoBeAeHNss UHCTPYMEHTanNbHbIX HAabMIAEHUNA:
- 0CafKu 1 ropusoHTasbHble CMeLLeHNsa xapakTepHblx Todek [TC n (unu) ero ocHoBaHuS;
- HanpskeHusa n oTHocuTenbHble aedopmaumm B Tene 'TC n (unu) B ero oCHoBaHWu;
- OTMETKM genpeccuoHHon nosepxHocTn B [TC u B ero 6eperoBbix NPUMbIKAHUSIX;
- Mbe30MeTpUYECKME Hanopbl N UX pacyeTHble rpaaneHTbl B Tene N'C;
- NOpPOBOE AaBfneHne N MUHTEHCUBHOCTb €ro paccenBaHus B anemeHnTax ['TC;
- dunbTpaumMoHHbIE pacxodbl BOAbI, NOCTyNarLWen B opeHaXHble YCTPONCTBa;
- WHTEHCMBHOCTb CYy(ppO3MOHHOro BbIHOCA rPyHTa B ApeHaxHble ycTponctea ['TC;

- pacnpegeneHve Temnepatypbl rpyHToB B Tene [TC M Ha NOBEPXHOCTU €ro HU30BOro
OTKOCa, a TakKe UX Ce30HHbIE N MHOroneTHNe n3ameHeHus Bo Bpemenn (ansa N'MC, pacnonoxeHHbIX
B CEBEPHOW CTPOUTENbHO-KNMMMaTU4eCcKon 30He, B cooTBeTCcTBMM ¢ CI1 131.13330).

A.2 BuayanbHOMY KOHTPOJSIO M 9KCNEPTHOM OLIEHKE MosiexaT criefylowmne Ka4eCTBEHHbIe
AnarHoctmyeckme nokasatenu coctosHua TC mn3 rpyHTOBbIX MaTepuarnoB, XapakTepuaylowme

Hannyne AecCTpykTUBHbIX NMPOLIECCOB:

- nodepneHne n pas3Butne BO BpPEMEHU MNMPOCaAOK, MeCT NyYeHuA rpyHTOB, OMON3Hen u

APYrmx HewwTaTHbIX gedopmaunin Ha nosepxHocTu 'TC 1 ero 6eperoBbIX NPUMbIKAHUAX;
- BO3HWKHOBEHWE U Pa3BUTNE BO BPEMEHU KPMBOJIMHENHBIX TPELWMH Ha rpebHe 'TC;

- nodByieHne wn pas3BuTne BO BpPEMEHU I'IOBpe)K[J,eHI/II/IIZ BOJIHO3ALLUNTHbIX erI'IJ'IeHI/IIZ

oTtkocoB ['TC, npuBogsLlee K HapyLUEHWNIO 3aLLUUTHOM (OYHKLNN KpENneHui;
- OMon3Hu (B TOM 4mcne nokanbHble) Ha oTkocax ['TC n 6eperoBbix CKNOHaXx;
- BO3HWKHOBEHME nonocten n kasepH B Tene [MC 1 B ero ocHoBaHWu;
- 3acopeHue, 3apactaHue, nepeMep3aHue gpeHaxHbiX ycTponcTts B Tene ['TC;

- nodBreHne o4aros (*)VlﬂpraLl,VII/l N HaMOKaHMe HU3O0BbIX OTKOCOB WU 66perOBbIX

NPUMbIKaHWIA, NOSABIIEHNE HOBbIX KITHOYEN N TPUGIOHOB;
- obpasoBaHue Hanegen Ha oTKocax, y ApeHaxen, Ha 6eperoBbIX CKIOHaXx;

- HanuMyne n N3MeHeHUs BO BPEMEHM MYTHOCTM BOAbI, hunbTpytoLlen yepes 'MC;
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- MexaHuW4yeckue noBpexaeHus, TpewmHoobpasoBaHMe M BblllenaynBaHne 6eToHa B
afieMeHTax ranepen, NOTEPH N UHbIX NOA3EMHbIX CoopyxeHun B Tene N'TC;

- npoTeyvkn BoAbl U CY(dO3MOHHbIA BbIHOC FPyHTa 4Yepe3 LBbl GETOHHbIX MOTEPH U
ranepev B Tene nroTWHbI;

- MosIBNEHVE 1 pa3BuUTUE BO BPEMEHW 3aCOPEHUS pycen KaHanos.

A.3 NS OUEHKM COCTOSIHUSI 3KChnyaTupyemMbiXx OETOHHbIX W xene306eToHHbIXx [TC
HeobXoOMMO KOHTPONMMPOBAaTb Credylline KONMyecTBeHHble (M3MepsieMble C  MOMOLLbIO
TEXHUYECKMX CPEeACTB U BblYMCMSEMbIE HA OCHOBE U3MEPEHWIA) NoKasaTenw:

- BepTUKanbHble M roOpuU3oHTanbHble cMelleHns u gedopmaumm 'TC, nx ocHoBaHui (B
npeaenax akTMBHOM 30HbI) U MPUKOHTAKTHOW 30HbI;

- pgedopmaumm n HanpskeHnst B ' TC 1 nx ocHoBaHusix (6eToH, apmartypa, ckana, rpyHT u
Apyrve);

- pedopmaumm n HanpshkeHms Ha KoHTakTe 6eToHHbIX [TC ¢ OCHOBaHMEM, C pas3fMyHOro
poaa 3acbinkamm 1 3eMistHbIMU COOPY>KEHUAMMN;

- napameTpbl CENCMMYECKUX KorebaHnn OCHOBaHWUA 1 AnHamMmuyeckon peakuumn 'MC;

- B3aUMHbIE CMELLEHMS MO MEXCEKLMOHHbIM LUBaM BETOHHBIX 1 kene3obeToHHbIX [TC;

- packpbITUe TPELLNH, MEXOOYHbIX LUBOB B OETOHHbLIX 1 XXene3obeToHHbIX [TC;

- rnybuHy pacnpoCTpaHeHUs TPeLlMHbl NO KOHTaKTy OETOHHOW MIOTUHBI CO CKallbHbIM
OCHOBaHMEM;

- yIfbl MOBOPOTA XapakTepPHbIX CEYEHNN BETOHHBIX U xene306eToHHbIX ['TC;

- uUnNbTpaUUOHHBIN pacxon BoAbl (CyMMapHbIi U MO OTAenbHbIM yvactkam TC n umx
OCHOBaHWI), NOCTYNaKLWNA B APEHAXKHbIE YCTPOMCTBA N NOA3EMHbIE BbIpabOTKM UNKU BbIXOOALLNIA
Ha OHEBHYI NOBEPXHOCTb;

- Mbe3oMeTpuyeckne Hanopbl U Ux rpagveHTol B Tene ['TC, ocHoBaHuUM n BGeperoBbix
NPUMbIKaHUSX;

- dunbTpauMoOHHOEe AaBreHne Ha noaoLlBbl 6eTOHHLIX [TC;

- Temnepatypa U XMMUYECKNN cOoCTaB NpounnbTPoOBaBLLUENCS BOAbI;

- TemnepaTtypa TC 1 nx OCHOBaHUN B NPUKOHTaKTHOM 30He (ana MC, pacnonoXeHHbIX B
CEBEPHOW CTPOUTESTbHO-KNMMAaTUYECKOWN 30HE).

A.4 BuayanbHOMY KOHTPOSIKO M 9KCMEPTHOM OUEeHKe noanexar criefylolmne KadeCTBEHHbIe
ANarHoCTMYECKME NnoKasaTenu COCTOSIHUSA JKCnyaTupyembiX BETOHHbIX U Kene3obeToHHbIx ['TC,
MX OCHOBaHUMN W© OeperoBbiX MNPUMbIKAHUIA, XapakTepusyllme Hanuume OeCTPYKTUBHbIX
npoL,EeccoB:

- BO3HWKHOBEHME B X04e I3KCnnyaTauum M pasBuTME BO BpPEMEHW o4yaroB OGXOAHOM

unbTpaummn B 30He CONpsiKeHUst GETOHHOW NINOTUHLI ¢ Geperamu;
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- BO3HWKHOBEHWE B XOAE JKChiyaTauumn 1 passuTue BO BPEMEHM NPU3HAKOB AedopmaLmi
B 30HE conpsbkeHust 6EeTOHHOW MMoTMHbI C Geperamn (TPELUMH, NPOCAAOK, OMNOSI3HEW, BOPOHOK
ocefaHusa u T. n.);

- BO3HWKHOBEHME B XOA€ 3KCMyaTaumm 1 passutme BO BpEMEHMW Npu3HakoB aedopmMaimm
GeperoBbiXx OTKOCOB B HWKHEM Obede;

- BO3HWKHOBEHME B XOA4e 3KCnyataumm v pasBuTuE BO BPEMEHW BbiCa4MBaHWUA BOObl U
HaMOKaHus1 ©eperoBbIX OTKOCOB B HWXHEM Obedhe B pesynbrarte BOAOMNPOSABAEHUA NPUPOLHbIX
NCTOYHUKOB (KNnto4den), NosiBNeHne MyTHOCTU BOAbl MPUPOAHBIX UCTOYHUKOB;

- BO3HWKHOBEHME B XO4€ 3KChnyatauum M pasBuMTME BO BpeMeHU unbTpauMOHHbIX
NPOSIBNEHWNA B ranepesx M Ha HUW30BOW [PaHW MNMOTMHbI, HapylleHMe CEe30HHOro Xxapakrepa
BOAOMNPOSABNEHWNI;

- paboTocnocobGHOCTL 3aTBOPOB, KPAHOB M OPYroro MexaHu4yeckoro u rpy3onogbeMHOro
obopynoBaHus;

- paboToCcnocoBGHOCTb APEHAXHbIX YCTPONCTB B ocHoBaHuKM ['TC, B OETOHHOW Knagke;

- BO3HWKHOBEHME B XOA4e I3KChiyaTtauunm M pasBuTUE BO BPEMEHM TPELWWH U ApYrux
noBpeXaeHUn Ha OGETOHHbIX MOBEPXHOCTSAX Hecywmx anemeHToB [TC, cBMAETENBLCTBYHOLMUX O
pPasBUTUM HEOONYCTUMbIX HaMpPsPKEHWA WAW HapyLllalwolWmnX CTaTUYeCcKytd paboTy KOHCTPYKLUN
(3HauMTENbHBbIE MO MMOWaan MOBPEXAEHUs] 3aWUTHOrO crioss 6GeToHa c ororeHMeMm paboyen
apMaTypbl, pa3BuUTble TPELLMHbI, CKBO3Hble TPELUMHbI, TPELLMHbl CO CTPYMHOW hunbTpaunen,
TPeLMHbl 6GOMNbLLION NPOTSKEHHOCTN, Pa3BUBatOLLMECHA BO BPEMEHMW TPELLMHDI);

- BO3HWKHOBEHME B X04e JKCnnyataumm u pasBuTue BO BPEMEHU MEXaHUYEeCKMX
NOBPEXOEHU 3NIEMEHTOB BOAOCOPOCHOro TpakTa, CrnoCOBHbIX NPUBECTU K OrpaHNYeHno Npornycka
pacyeTHbIX PacXodoB;

- BO3HWKHOBEHME B XOAE IJKCNnyaTauum uM pasBuTUE BO BPEMEHW TPEeLMH U OpYyrnx
NnoBpeXaeHUn, B TOM 4uClie H3BEHHOM KOpPpPO3UM BHYTPEHHEN MeTannyeckon oBnnLIOBKM
HanopHbIX TYpPOWHHbLIX BOAOBOAOB (B XOA4Ee NEepuoauveckMx nnaHoBbix obcrnegoBaHuii Mo
yTBEPXOEHHOMY rpaduky);

- NOsIBfIEHNE N pa3BUTUE BO BPEMEHU 3aCOPEHMSI OETOHHBLIX 3NIEMEHTOB COOPYXXEHUN
aepuBaunn.

A.5 [Ina oueHkn coctosiHus 'TC HeobxoaMMO KOHTPONMpOBaTh Takke AEWCTBYHOLME Ha
COOpY)XEHMEe Harpysku 1 BO3AENCTBUS, C YHETOM KOTOPbIX Ha3HAY€Hbl KONIMYECTBEHHbIE KpUTEPUN
6e3onacHocTu, K umcny Kotopblx, cornacHo FOCT 27751, oTHocAaTcs:

- rmgpocraTnyeckoe gaBrieHMe CO CTOPOHbI BEPXHErO U HMKHEro obedoB (YPOBHU BOAbI,
rpadounkmn HanonHeHns n cpaboTkM BOAOXPaAHUNULLA);

- TemnepaTypa okpyxatowmx ['TC cpen (Bo3gyxa, BOAbI);

- [AaBreHMe HaHOCOB (MX YPOBEHb N MEXAHNYECKNE XapaKTEPUCTUKN);

- Bo3genctsue nbga Ha 'MTC n mexaHnyeckoe ob6opyaoBaHUE;
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- OuHammndeckne Bosgencteua Ha [TC (oT cbpacbiBaemoro noTtoka BoAbl, paboTbl
rmgpoarperaToB, Xene3Ho4OPOXHOro 1 aBTOMOBUNBHOrO TpaHcnopTa, MPOMbILLIEHHBLIX B3PLIBOB);

- cencMuyeckue BO3AENCTBUA (OMHAMUYECKMEe nepeMeLleHnsi, CKOPOCTU, YCKOPEeHUd
OCHOBaHWsi BO BPeEMsi CEMCMOCObbITUS).

A.6 MNMepeyHn, npuseneHHble B A.1-A.5, He SABNAKOTCSA HEM3MEHHBIMU N NCYEPMbIBAKOLLNMMN
N OOMMKHbI YTOUHATLCS M AOMNOMNHATBCA AONS KaKAoro KoHkpeTHoro ['TC ¢ yyeToM Hanuuust m
coctosiHusa KUA, npmupoaHbIX YyCnoBun, Knacca U KOHCTPYKTUBHBIX ocobeHHocTen 'TC n ycnosum

aKcnnyataunn.
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MpunoxeHne b

(ob6s3aTenbHoOe)

MeToabl onpegeneHus KputepmeB 6esonacHoOCTU

rMApPOTEXHUYECKUX COOPYKEHUMN

Tabnuua B.1
[narHoctnyeckunn MeToabl onpeneneHus
nokasaTenb 3Ha4veHun K1 n K2

1 OTMeTKM OenpeccMoHHON
nosepxHocTtu B Tene NMC 13
FPYHTOBbLIX MaTepranos

2 [Nbe3omeTpuyeckme Hanopol B
Tene 'TC n B ocHoBaHUU

3 pagneHTbl Hanopa B Tene NMMC u
B OCHOBaHW

4 YpaenbHble pacxogbl punbTpauum
yepes Teno n ocHoBaHne 'TC

AHanuTnyeckne metoabl pacyeta 6e3HanopHom
GunbTpaumm B N'MC 13 rpyHTOBLIX MaTepranos 1 HanopHOM
unbTpaunmn B OCHOBaHWSX, C onpegeneHnem

3HaYeHUN Nbe30OMETPUYECKMX HAMOPOB U PacxonoB.
MeToabl pacyeTa nokasartenemn punbTpaLMOHHOIo pexnma
'TC 1 UX OCHOBaHW C NCNONb30BaAHUEM

YUCHEHHBIX KOMMBIOTEPHBLIX NPOrPaMm no onpeaesneHunto
OCHOBHbIX NOKa3aTesnen punbTpaLmMOHHbIX MPOLIECCOB.

Ha ctaguum akcnnyataumm KputepuanbHble 3HaveHns K1

N K2 yTOYHSAIT C UCMONb30BaHMEM HATYPHbIX JaHHbIX U
CO3[aHHbIX MO HAM CTaTUCTUYECKMM MPOrHO3HLIM MOAENSIM

5 N36bITO4YHOE NOPOBOE AaBneHne
N CKOPOCTb Er0 paccenBaHus B
Tene 'MC 13 rpyHTOBbLIX
mMaTepuanoB U B OCHOBaHUU

Pacuetbl HOC tena N'TC u nx 0CHOBaHWsI C y4eTOM
KOHCONMAaumn B UX rPYHTOBLIX 3f1IEMEHTax C
NCMNONb30BaHWEM YUCMEHHBIX KOMMbIOTEPHBIX MPOrPaMm

6 Ocagkn anemeHToB 'TC 1 ero
OCHOBaHUsA

7 CmelleHna anemeHToB ' TC u ero
OCHOBaHus

8 Hanpskenuna n gedpopmaumm NMC
N UX OCHOBaHWI

9 TpelwmHbl B
NpoTUBOOMUIBLTPALMOHHbBIX
yCTpOncTBax

10 Yrnbl noBOpOTa XapaKTepHbIX
ceYeHMN DEeTOHHbIX U
»kenesobeToHHbIX [TC

PacueTbl HOC, npoyHOCTM 1 ycTOnumBocTr anemenToB ' TC
N NX OCHOBaHMUIN C UCMOSIb30BAHNEM YNCIIEHHbIX
KOMMNbIOTEPHBIX MPOrpaMM, Co3aaHHbIX Ha 6a3e MeToa0B
MEXaHVKM CMIOLLHbIX CPed, TEOPUM YNPYrocTu, a Takke
TEOPU NNACTUYHOCTU N NON3YYECTH.

Ha ctagum skcnnyatauumn kputepumn 6e3onacHocTu
YTOYHSIIOT NOBEPOYHBIMM pacyeTamm C UCNONb30BaHUEM
pacyeTHbIX MOAENEN, «OTKaNMOpPOBaHHbLIX» MO AaHHbLIM
HaTypHbIX HAONIOAEHUN, a TaKKe HA OCHOBaHWUN
CTaTUCTUYECKMX MPOrHO3HbLIX MOAENew

11 PackpbIThe TPELLNH U
MEXOOYHbIX LLUBOB OETOHHbIX U
xenesobeToHHbIX [TC

Pac4yeTbl No npegenbHbIM COCTOSHUAM BTOPOW rpynnbl N0
FOCT 27751, BbINONHEHHbIE B COOTBETCTBUM C yKa3aHNAMMU
CI 58.13330.2019. YucneHHble meTtoapbl pacdeta HOC ¢
y4yeToM 06pa3oBaHnA N pacKkpbiTUS TPELLUH

12 B3aumHoe cmelleHne cekumn no
WBaM OETOHHbIX U
»xene3obeToHHbIX [TC

OnpegeneHune gonycTMMOro B3aMMHOIrO CMELLEHUS CeKLUn
no WwBaM OTHOCUTESbHO ApYr Apyra U3 yCnoBua CoXpaHeHus
repMeTMYHOCTM LLUMOHOK.

Ha ctaguu akcnnyataumm — Ncnonb3oBaHue CTaTUCTUYECKNX
Moaenemn
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[unarHocTtnyecknin
nokasarternb

PekomeHayemMble MeToabl onpeaeneHus
3HavyeHun K1 n K2

13 Temnepatypa 1 (Unu)
TemnepaTypHbI rpagueHT B
CUCTEME «COOpPYXEHNe —
ocHoBaHue» (gnst 6eToHHbIX [TC n
BO3BOANMbIX B CEBEPHOMN
KnumaTuyeckomn 3oHe 'TC n3
rPYHTOBbIX MaTepmarnon)

PacyeTbl TepMoHanpsXeHHoro coctosiHms I'TC 1 ux
OCHOBaHW YNCTEHHBbIMY METOAAMMW.

Ha ctaguum akcnnyataumm KpytepuasbHble 3Ha4YeHUs
rnokasaTtens YTOYHST NOCPeaCTBOM pacyeTa C y4eToM
peanbHOro TeMnepaTypHOro pexvmMma oKpyatoLLen cpeabl

14 MapameTpbl AUHaMUYECKON
peakumn COOPY>XEHNIN Ha
ceriCMn4eckne BO3aencTBus (Ha
'TC knacca | Y, pacnonoxeHHbix B
panoHax ¢ CEMCMUYHOCTLIO

7 6annos u BbILLE, U Ha

I'TC knacca IV B paiioHax ¢
cencMm4HocTblo 8 6annoB)

PacueT cencmocTtomkoctn ' TC ynmcneHHbIMM MeTogamMu
cornacHo CI1358.1325800.2017

D Knaccudpmkaums 'TC B cootBeTcTBUM ¢ CI1 58.13330.2019.

35




FOCT P 59873-2021

MpunoxeHne B
(cnpaBo4HoOe)
MN3meHeHNs BO BpeMeHM OCHOBHbIX AMarHOCTUYECKUX NoKa3aTeneun

rMAPOTEXHUYECKUX COOPYKEHUN U3 TPYHTOBLIX MaTepuanoB

B.1na ITC 13 rpyHTOBbLIX MaTepuasrioB XapakTepHbl TpU cnegylowmx Tuna KpuBbIX
N3MEHEHUI BO BPEMEHWN OCHOBHbIX ANArHOCTUYECKUX NoKasaTenen: HopmaribHble, aHoOMasbHble U
aBapunHble. B kayecTtBe npumepa Ha pucyHke B.1 cxemaTMyHO nokasaHbl TUMUYHbIE rpadukn

N3MEHEHWI BO BPEMEHM OMarHOCTUYECKMX NoKasaTtenen ocagok anemeHtos 'TC.

S
L

L
PucyHok B.1 — XapakTepHbie KpuBble U3MEHEHUIA BO BPEMEHN OCHOBHbIX UArHOCTUYECKNX

nokasatenewn ['TC 13 rpyHTOBbIX MaTepmnanos

Kak BMaHO 13 pucyHka B.1, ons kpmBbix Tvna 1 M3aMeHeHWIn BO BPEMEHWN 3HAYEHUI OCadoK
anemeHToB [TC XxapakTepHO nfaBHOE 3aTyXaHWe WHTEHCMBHOCTUM MpUpaLleHUn  aTuX
AnarHocTmyeckux nokasatenen. Kpusble 3TOro Tuna, cyMTaromecss HopMasnbHbIMWU, CTPEMATCS K
acumnToTam, COOTBETCTBYIOLLMM NpeaenbHbIM 3HaYEeHUAM 3TUX NoKasaTenen.

B.2 B atux cnyvasix, npy OTCYTCTBUM WUCXOOHbIX AAHHbIX, OOCTATOYHbIX ANA CO34aHus
AOCTOBEPHON AETEPMUHUCTMYECKON pacYeTHOM MOoLEenu, 3HaveHus KputepueB 6e30macHoOCTU
AO0NyCTUMO onpefensTb C UCMOoNb3oBaHMEM CTAaTUCTUYECKOW NPOrHO3HOW mogenu. Npu atom B
KayecTBe npocTerwen MNpPorHO3HOM  MOOEenM  BO3MOXHO  MCMOMNb3OBaHWEe  cregylowen

aHHpOKCMMMpyPOU.leI‘il 3aBUCUMOCTMW.

* t
1S, =S (=m—). B.1
(=487 () B.1)

[0} I

raoe Si— NPOrHO3HOE 3HaYeHne ANarHOCTMYECKOro nokasaTens Ha fitobon MOMEHT BpeEMEHM t;;
S’ npefernbHOe 3Ha4YeHne 3TOro AMarHOCTUYECKOro rnokasaTens;
To — BpEMEHHOW napameTp.
B.3 KpuBble Tuna 2, COOTBETCTBYHOLUME MPOrpeccHMpytoieMy BO BPEMEHU YBEMUYEHUIO
npupaweHni  3HayYeHun  paccMaTpyMBaeMoro  AMarHOCTUYECKOro — fokasaTtens, CcuuTalTcs

aBapMVIHbIMM, NOCKOJbKY OHU Hens3bexHo BeOyT K HaCcTynneHuo npenefibHoro COCToAHUA TC.
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B.4 KpuBble Tvna 3 COOTBETCTBYIOT aHOManbHOMY XapaKTepy W3MEeHEHW/A BO BpeMEHM
[AaHHbIX OuarHoCTUYeckMx nokasatenen. B 3Tom cnyyae Ha BenWUMHbI  NpuUpaLleHuii
AVArHOCTUYECKUX rokasaTene BO BPeEMEHW, Mo BCEeW BUMOAWMOCTW, BNMSNM HeKoTopble Apyrue
aKkTopbl, He Y4YTEHHble B aHanuM3e HaTypHbIX [AaHHbIX. Takumu haktopamm MoryT ObiTb
NPOSIBNEHNSI MON3Y4eCTU T[PYHTOB, CE30HHblE W3MEHEHUSI WX TemnepaTypHOro COCTOSHUS,

BITAXXHOCTU, XapaKTepUCTUK NX MEXaHNYECKNX CBOWCTB 1 ap.
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MpunoxexHune I'
(cnpaBo4HoOe)
N3meHeHUs BO BpeMeHU OCHOBHbIX AWAarHOCTUYECKMX NOKa3saTeneun

OETOHHbIX N’MAPOTEXHUYECKUX COOPYKEHUN

.1 Kpome cpaBHEHUs1 U3MEPEHHbIX ANArHOCTUYECKMX NoKasaTenen ¢ x KputepuanoHbIMU
3HayeHusamm K1, K2 B npouecce KOHTponsa TexHn4eckoro coctosiHua 'TC obsasatenbHa npoBepka
TEHOEHUUN W3MEHEHUSI BPEMEHHbIX PSAOB OWArHOCTUYECKUX Mokasatenen (BblYUCNEHne UX
TpeHAoB).

.2 OueHka W3MEHEHWs1 3HA4YEeHUA OUArHOCTMYECKMX MoKasaTefiem BO  BPEMEHU
BbINOSIHAETCS Ha OCHOBE aHanu3a Xapaktepa MNOBeAEeHUSI HEeBA3KM MeXAy W3MepeHHbIMU U
pacYeTHbIMU 3HAYEHNSIMU.

3TTC cumtaroT paboTocnocobHbIM MpU HOPManbHOM XO4€ W3MEHEHUS BO BPEMEHMU
ANarHoCTMYECKMX MOKasaTenem ero COCTOSIHUA, KOrda CKOPOCTU M3MEHEHWUs ONarHOCTUYECKUX
nokasartenen npeHebpexxmMmo mMarnbl Unu 3aTyxaroT BO BPEMEHW.

I".4 Huxe B kKayecTBe MNNOCTpPaLUmM NpMBEAEH anrOpuTM OLEHKM HeobpaTUMbIX USMEHEHWI
BO BpPEMEHW paauanbHbiX CMeLEeHUn rpebHs UeHTpanbHOW Ccekuum OGEeTOHHOM apOuYHO-
rpaBUTaLMOHHON NNOTUHbI.

War 1. BbINOMAHAT pacyeTbl NIOTUHbI METOAOM KOHEYHbIX 3MIEMEHTOB, B pesynbraTte
KOTOPbIX NOMy4aloT pacyeTHblE NepeMeLleHnst rpebHsI NOTUHbI.

LWar 2. Ha ocHOBe NOMy4YeHHbIX pac4eTHbIX AaHHbIX BbIYMCAAT HEBA3KY (PAa3HOCTb) MexXay
N3MEPEHHbIMW W pacyeTHbIMM MepemMelleHnsMu rpebHa nnoTtuHbl. [pyn 3TOM AonyckaeTcs
NCNonb30BaHNe CMELLaHHOW Modenu ¢ noabopoM perpeccrMoHHbIX KO3 PULMEHTOB.

LWar 3. CTtpouTcst NMHENHbIA TPeH HEBSA3KN, NIMOO CKOMb3sdlLlee cpeaHee OT HEBA3KM, NMMOO

NPUMEHSIOT anropuTM MOHOTOHHOW (M30TOHHOW) perpeccun (Cm. pucyHkm .1, I.2).
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Mai'03 wmai'04 wmaii'05 Mai'06 Maf'07 wmai'08 wmaii'09 wmai'l0 maf'll wmai'l2 wmaif'l3 wmaii'l4 Maf'lS wmai'lé wmaif'l7 wmai'l8 Mai'l9 wmai'20

— XpOHOrpaMma MorpeLiHOCTH (OTKIOHEHWE HaTYpHbIX AaHHbIX OT pacyeTa);
e [O[JVYHOE CKOJIb3SILLIEE CPeHEe OT NOrpeLlHOCTY;

@® — BenuuvHa CKOonb3dLllero cpegHero Ha 1 mas ovyepenHoro roga

PucyHok .1 — OTKNOHeHne HaTypHbIX AaHHbIX OT pacHeTHbIX B pagnanbHbIX NepemMeLLeHnax rpebHs
LeHTpansHON cekuun 6eTOHHOM apoYHO-TpaBUTaALUOHHOW MAOTUHbI, MM

AUT, MM
8.0
7.0 1 b I
6.0

5.0 '

i i
1o - { L

30 Il
20 ‘i’ '

1.0
0.0 !
Maif'03 wmaif'04 Maif'05 wMmaif'06 wmaif'07 wmai'08 wmai'09 wMaif'l0 wmaif'll wmaif'l2 wmai'l3 Maii'l4d wmaif'l5 wmaif'lé wmaif'l7 Maif'l8 wmaif'l9 wmaii'20

— XPOHOrpamMmma norpeLlHoCcTn (OTKJ'IOHeHVIe HaTYypPHbIX OaHHbIX OT pacqua);

e __ M|OHOTOHHAS PErpeccust OT NMOrpeLLIHOCTH

PucyHok .2 — OTKNOHEHUE HaTYPHbIX AaHHbIX OT PACYETHbIX B paguanbHbIX NepemMeLLeHnsX rpebHs

LeHTpanbHon cekuumn 6eTOHHON apOYHO-rpaBUTaLMOHHON MNAOTUHBI, MM

War 4. OnpegenaioT npupalleHne Heobpatumoro nepemelleHna rpebHs  3a

pPacCMOTPEHHbLIN BPEMEHHOW NPOMEXYTOK. BbINOHAOT OLEHKY HadeHHOW BeNNYUHbI.
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Mpunoxexnune O
(pekomeHpyemoe)
OCco6€eHHOCTU NPOrHO3HbIX MoAenen rMapPoTEXHNYECKUX COOPYKEHNN

M3 rpyHTOBbLIX MaTepuanoB
0.1 NeTepMuUHMUCTMYECKME pacyeTHble mogenu F'TC n3 rpyHTOBLIX MaTepManoB

0.1.1 Kak 6bino ykazaHo B 6.4, OCHOBHbIMM BMAaMM (PU3MYECKMX MNPOLIECCOB,
npoucxogdwmx B [TC un3 rpyHTOBbLIX MaTepuarnoB, SBMAKTCA AedopMUpoBaHNE TPYHTOB,
dunbTpaumsa Bogbl Yepes Nopbl FPYHTOB M OOYCMOBIEHHLIN 3TUM TEMNNONEPEHOC.

[.1.2 Ha ctagun npoektnpoBanust [ TC 13 rpyHTOBbIX MaTepuarnoB OS5l UX XapakKTepHbIX
CeYeHMn B paMKax OeTEePMUHUCTUYECKMX PaCYETHbIX MOAENEN HaanexuT onpegensTb
AeTEPMMHMPOBAHHbIE 3HAYEHUS CeayLWMX ANarHOCTMYECKUX NokasaTenemn:

— HanpsbkeHus n gecdopmauun rpyHTOB OCHOBHbIX KOHCTPYKTMBHbLIX anemeHToB [TC, a

TaKKe MeCta BO3MOXHOro 06pa3OBaHMF| B HUX HapyLLleHMIZ CNJ1OLLUHOCTU;

— BENWYMHbI OCafdOK M TFOPM3OHTAalbHbIX CMELLeHUn gHeBHow noBepxHocTn ['TC B ero
pacYETHbIX CeYEHUAX NPU PasfYHbIX 3HAYEHMAX HAarpy30K U BHELLHUX BO34ENCTBUN;

— BENMYMHbI (PUNbTPaLMOHHBLIX pacxogos Yepesd Teno TC M ero ocHoBaHue, a Takke
rpagueHTbl Hanopa W UNIbTPALUMOHHYIO MPOYHOCTb [PYHTOB CUCTEMbI «KCOOPYXEHue —
OCHOBaHue;

— pacnpegerneHve TemrepaTypbl TPYHTOB CUCTEMbI «COOPYXEHWe — OCHOBaHue» WU
3aKOHOMEPHOCTU €€ Ce30HHbIX UamMeHeHun (ana MNMC, pacnonoXeHHbIX B CEBEPHON CTPOUTENBHO-

Knumatumyeckon 3oHe, B cootBetcTBum ¢ CIM 131.13330.2020);

— MNPOYHOCTb M YCTOMYMBOCTb OCHOBHbIX KOHCTPYKTUBHbIX anemeHToB [TC, paspyleHune
KOTOPbIX NpMBEOET K HEBO3MOXHOCTM 3KCMIyaTaumm BCEro COOPY>XEHNSI B MPOEKTHOM peXMME.

[.1.3 Pewenne 3agad o HAOC nwbbix TC M3 rpyHTOBbIX MaTepuanoB HaglexuT
BbINOMHATb YXCNEHHBIMWM MeToAaMu (HanpyMmep, METOAOM KOHEYHbIX 3NIEMEHTOB), peannu3yemMbiMu
C WCNoNb30BaHMEM COBPEMEHHOIO MpPOrpaMMHOro obecneveHus. B Takux nporpammax
A0CTaTOYHO 3(P(PEKTUBHO YUMUTLIBAOTCA HE TONbKO HEOAHOPOAHOCTU CTpPOoeHusa ocHoBaHuin I'TC,
HO M pasnNUunsa UX KOHCTPYKTUBHBIX 9f1IEMEHTOB, HEMMNMHENHOCTb MEXAHNYECKUX CBOWCTB FPYHTOB, a
TakKe NPosiBAIEHMS UX NIAaCTUYHOCTU N NON3y4eCcTu.

Kak npasuno, npu peweHnn 3aga4 o HOC TTC u3 rpyHTOBbIX MartepuanoB C
Mcnonb3oBaHnMeM nogo0HLIX MpPorpaMMm, OOHOBPEMEHHO ONPenensitoTCA 3Ha4YeHus OCafdoK W
FOPU3OHTasNbHbIX CMELLEHUA 3NemMeHTOB fHeBHon noeepxHocTn [TC w©n ero oOCHOBaHus,
COOTBETCTBYIOLLNE MPUHSITON CXEME Harpy>KeHUs1 CUCTEMbI KCOOPYXEHNE — OCHOBaHUE.

[.1.4 PeweHwns 3agay o unbTpaumm B 'TC 13 rpyHTOBbBIX MatepuarnoB U B X OCHOBaHUAX
TakKe HaOMexXuT BbINOMHATL YUCMIEHHLBIMM METOA4AaMU C WMCNOSIb30BaHMEM COOTBETCTBYHOLLENO

nporpammMmHoro obecneveHus.
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Mo pesynbTatam pelleHnn NogobHbIX 3a4ay onpeaensaTca He TONbKO UNbTPaLMOHHbIE
pacxogbl B Tene [TC wu oOCHOBaHMW, HO W rpaguveHTbl UIbTPALMOHHbLIX HafMopoB U
unbTpaLMOHHasa NPOYHOCTb FPYHTOB CUCTEMbI KCOOPY>KEHNE — OCHOBaHMEY.

[.1.5 B HacTosiLlee Bpems Mpu pelleHun 3agad o0 TemnepartypHom coctosiHum [TC un3
FPYHTOBbIX MaTtepuanoB, pPacrofioKeHHbIX B CEBEPHOW CTPOUTENbHO-KMMMATUYECKOW 30HE,
HaOnNeXuT nNpenMyLeCcTBEHHO MWCMOMb30BaTb YWCMEHHbIE MeTOAbl pacyeToB, B  KOTOPbIX
YUMTLIBAOT HE TONbKO MepeHoc Tenna dunbtpyowen B Tene [TC Bogow, HO U ero
KONMYEeCTBEHHbIE CE30HHbIE U3MEHEHMS, a TaKkke nepeHoc Tenna B anemeHTax [[TC, CnoXeHHbIX
MOPUCTbIM BO34YXONMPOHULAEMbIM CTPOUTENBbHBIM MaTepuanom B BUae KaMeHHON Habpocku (Kak B
ynopHbIX npuamax [['TC, Tak u B KpenseHnn oTKoCoB).

[.1.6 KoappmumneHTbl YCTONYMBOCTU HU3OBLIX U BepPXOBbIX OTKOCOB ['TC M3 rpyHTOBbLIX
MaTepuanoB, Kak NpaBurio, OnNpeaensalT TpaguuMOHHBbIMM CnocoBamMm OLIEHKM YCTONYMBOCTU
OTKOCHbIX COOPYXXEHWI MO KPYrNouunMHAPUYECKUM MOBEPXHOCTAM CKOMbXeHUs. [ns nonyyvyeHus
3HAYEeHUN ITUX ONarHOCTUYECKUX MOKasaTeneh B OCHOBHOM WCMOMb3YKT YUCIEHHbIE MeToabl
BblMUCIEHWNA, peannsyemMble C MCMOMNb30BaHMEM COBPEMEHHOIO KOMMbITEPHOro MpPOrpamMmmMHOro
obecne4vyeHns. PacyeTHble 3HayYeHust KO3(MPUUMEHTOB YCTOMYMBOCTW, YMHOXEHHblIE Ha
COOTBETCTBYIOLLIMNE 3HAYEHUS KOIDDULUMEHTOB HAOEXKHOCTW, Kak npaBuno, nNpuMHMMaloT 3a
AeTepMUHMPOBAHHbIE 3HAYeHUs1 MoKasaTenen, KoTopble HaANeXUT UCMOoMb3oBaTb B KadecTBe
ANarHOCTUYECKUX.

[.1.7 OtmeueHHble B 1.1.3-[1.1.6 0coGeHHOCTN NpPOBEAEHNS pacyeToB MO OMNpeaeNneHunto
AeTePMMHMPOBAHHbIX 3Ha4eHu xapaktepuctuk HOC, dunbTpauun n tennonepeHoca B [TC un3
FPYHTOBbIX MaTepuanoB, nNpuMBOAAT K HeobXoOUMOCTM BbIMOSIHEHUS TakMxX pacyeToB B

cneuynanbHbIX HAy4YHO-UCCNeaoBaTeIbCKMX OpraHn3aumax.

0.2 Ctatuctnyeckme NporHo3Hblie MoAenu AMarHoCTMYecKUX nokasarenemn

[.2.1 Kak ykasaHo B 6.4.7.2, npy HeyOoOBMeTBOPUTENbHbIX pe3ynbTatax «KannbpoBKu»
aetepMmHucTmdecknx mogenen N'MC n Hanuuun JOCTATOYHO NPEACTaBUTENBHOrO BPEMEHHOMO
psAa MHCTPyMeHTanbHbIX HabnogeHun 3a gMarHoCTUYeCKuMmn nokasatensamu coctosHus I'TC, a
TaKkke MpuM HOPMarnbHOM XOAEe WX W3MEHEHWA BO BpPEMEHW, PeKoMeHOyeTCs WCMNonb30BaTb
CTaTUCTMYeCKMe MNPOrHO3Hble MOAENN W3MEHEHUMN BO BPEMEHM [MarHOCTUYECKUX MnokasaTenewn
coctosiHua 'TC.

[.2.2 NocTpoeHne CTaTUCTUYECKNX NMPOrHO3HbIX MOAENeN pekomeHayeTcs nNpousBoauTb B
cnegyoLlen nocrneaoBaTenbHOCTU:

- M3 NOSTYYEHHOro B HATYpHbIX HABNIOOEHNSAX PETPOCNEKTUBHOIO psiaa AaHHbIX HATYPHbIX
namepenmn Si dopmupyloT ux 6a3oBy0 nocnegoBaTeNnbHOCTb; Mpu dToM B 6a30BylO
nocneaoBaTenbHOCTb HE [OIMKHbl BKIOYATh [aHHbIE, OTHOCALUMECHS K SIBHO OLWMOOYHBIM Mnu

CnyyanHblM coObITUAM (Hanpumep, NOMyYeHHbIM MPY Harpyskax, NpPeBbILAWKMX UX pearbHble
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npegernsl, UNu Npy BO3MOXHbLIX N3MEHEHUAX (PU3NKO-MEXaHUYECKNX XapaKTepPUCTUK FPYHTOB Tena
n ocHoBaHuA TC);

- BblbupaloT nporHosupyoLwyo gyHkumo F 6a3oBo nocneaoBaTenbHOCTU HaTypPHbIX
AaHHbIX; Hanpumep, B cnyyae 0CafoK UMM CMELEeHUA rPYHTOBOM MMOTUMHbI 3Ta (PYHKUMS MOXeT
ObITb NpUHATA B BUAE NMHEWHOro MHorodneHa Sir = F(t, h, 6) ¢ Hen3BeCTHbIMU 3HAYEHUAMM
KO3(PPMUMEHTOB, 3aBUCALLMX OT TPeX apryMeHToB (Hanmbonee BaKHbIX BHELUHWX BO3OENCTBUN),
Takmx Kak t — Bpems, oTcYMTbiBaeMoe OT Hadarna uamepeHun; h — rmgpocraTuyecknin Hanop Ha
NNoTuHYy, 6 — TemnepaTypa oKpyXarLlen cpeabl;

- MO [aHHbIM HaTypHbIX HabnwaeHun POpMUPYIOT CUCTEMY JIMHENHbIX anrebpandyecknx
ypaBHEHWI, MOMYYEHHbIX U3 HaTYpHbIX AaHHbIX; MaTpuua 3TOW CUCTEMbI, Kak npaBumo, umeet
CyLLIEeCTBEHHO BorblUee KONMYECTBO CTPOK (COOTBETCTBEHHO YMUCIY 3HAYeHUn t), B CpaBHEHUN C
KONMN4eCTBOM HeonpeaereHHbIX koaddnumMeHTOB MHorouneHa S = F(t, h, 6);

- NoJSlyYyeHHas cuctema NNHENHbIX ypaBHEHUI aBnsieTcs CYLLLeCTBEHHO
nepeonpeaeneHHon, Ans peweHns KOTopor MOryT BbiTb NCMONb30BaHbl MO0 MeTo4 HaMMEHbLUNX
kBagpaToB, nubo metop Maycca;

- OueHKa 3HaYMMOCTU KaXAoro u3 KoddpdPUUMEHTOB MHorousnieHa t, h, © Ha BenuuuHy
3HAYEHNN Stor, B XOO€ KOTOPOW crieayeT BbIMOMHUTL TECTOBLIM pacyeT No annpoKCMMUPYIOLLEN
3aBMCUMOCTU C BapuvaTMBHbIM MW3MEHEHMEM 3HavyeHUn Kaxgoro u3 Hux. ConoctaeneHue
NOMyYEHHbIX pPe3ynbTaToB NO3BOSIAET UCKNIOYMTL Criabo Brvsowme KoaddUUneHTbl 13 6a3oBon
nocnegoBaTenbHOCTU 3Ha4YeHUn S;;

- NO pe3ynbTaTaM COMOCTaBNEHUs PaKTUYECKMX 3Ha4YeHun S; (ocTaBluMxcs B GasoBow
nocnegoBaTeribHOCTU) U pacyeTHbIX MPOrHO3HbIX 3HAYEHWN Sy  ONPefensaT MNOorpeLHoOCTb
nporHosa 6 no opmyre

d = Ko, a1
roe o— cpegHeksagpaTuyeckas norpeHocTb NPorHo3a;
k=1,2, 3 - uenble yicna, npu aTOM criegyeT UMeTb B BUAY, 4TO nNpyn kK = 3 BEPOATHOCTb
nonagaHna 3HayeHun Sior B MHTEpBan Sir £ & cocTtaBndetr 99 %, noaToMmy npu HasHavyeHuu
KpuUTepuanbHbIX 3Ha4YeHU He cnedyeT UCnonb3oBaTh 3HadYeHus k = 3;

- TMOCTPOEHHYI0 CTaTUCTUYECKYD (PEerpecCuoHHY0) MoAerb MPOBEPSOT Ha OaHHbIX

HaTypHbIX M3MepeHun, He Boweawmx B 6a30Byl0 nocregoBaTenbHOCTL M (B cnydvae

HeobX04MMOCTM) OCYLLIECTBIAIOT KOPPEKTUPOBKY 3HAYEHUI KOSPULMEHTOB MHOTOUIIEHA MOAENN;
- Ha KaaoM 3Tarne TakoW KOPPEeKTUPOBKN HaASeXWT yYuTbiBaTb BCE HATYpHblE AaHHbIE,

NonyYeHHbIe K MOMEHTY NPOBEAEHUSA KOPPEKTUPOBKM MOAENM.
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MpunoxeHne E
(pekomeHpyemoe)

OcobeHHOCTH MPOrHO3HbLIX Moaesnen 6eTOHHbIX rmapoTexHn4YeckKunx COOpy)KeHMﬁ

E.1 letepMuHucTHYECKNe pacyeTHble Moaenu 6eToHHbIx NMTC

E.1.1 OcHOBHbIMM BMAaMn U3MYECKMX MPOLIECCOB, MPOUCXOAAWMX B GeToHHbIX [TC,
ABMAKOTCA W3MEHeHWe noh OeWCTBMEM 3KCNyaTauWOHHbIX Harpy3ok TemnepaTypHoro wu
UNbTPaLMOHHOIO PEXMMOB CUCTEMbI «COOPYXeHne — ocHoBaHne» u HOC cuctembl. Xog aTux
npoLeccoB CONPOBOXOAETCHA U3MEHEHUAMM COOTBETCTBYIOLLUMX MM nokasatenen coctoaHuna IN'MC,
KOTOpble HaANeXuT UCrnonb3oBaTb B KA4eCTBE ANArHOCTUYECKUX.

E.1.2 Ha cragum npoektnpoBaHusi OETOHHbIX U Xene3obeToHHbix [TC B pamkax
AETEPMUMHUCTMYECKMX pacyYeTHbIX MOAenen OOMKHbl ObliTb onpeaeneHbl AeTepPMUHUPOBAHHLIE
3HaYeHusa cregyrLmnx ANarHoOCTUYECKNX NokasaTenen:

- MPOYHOCTU U YCTOMHYMBOCTU CUCTEMbI «COOPYXXEHNE — OCHOBaHUEY;

- HanpsbkeHui n gedopmaumin B 6eToHe 1M apmatype (Npv HanMyuum COOTBETCTBYIOLLEN
KWA);

- BepTuKasnbHbIX cMeweHun (ocagkn) NMC n nx ocCHoBaHWIA;

- TOPU3OHTarbHbIX CMELEeHN (MO MNOTOKY) KOHTponMpyeMblx Todek ['TC;

- pacrnpegeneHnin n M3MEeHeHMn BO BpeMeHn Temnepartypbl 6etoHa TC un rpyHTa

OCHOBaHWs NOA4  OENUCTBMEM  3KCMiyaTauMOHHbLIX  TemMnepaTypHbIX  BO3OENCTBUA  Npwu
KBa3nCTaLMOHAPHOM pexume;

- rpagueHTa Hanopa Ha LeMeHTaUMOHHOM 3aBece B OCHOBaHMM 6ETOHHOM NMOTUHLI;

- yctonumsocT 'MC B LENOM MM ero OCHOBHbIX 3f1IEMEHTOB (HaNnpMMep, aHKePHbIX Onop
LUNYHTOBbIX MOAMNOPHbIX CTEH).

E.1.3 OetepmuHuctnyeckue pacdetbl 'TC BhinonHsawoTca B cootBeTctBUmM ¢ FTOCT 27751 1
AOMKHbI  ygoBrneTBopATb  TpeboBaHuAM  (KpUTepusaM), COOTBETCTBYHOLWMUM  NpeAenbHbIM

COCTOSIHUSIM NMEPBON 1 BTOPOW rpynn npegernbHbix coctodHun no FOCT 27751:

- nepBas rpynna npegenbHbIX COCTOSSHUM — COCTOSIHUSA CTPOUTENbHbIX OBbBEKTOB,
NpeBbILLEHNEe KOTOPbIX BedeT K rnoTepe Hecyllenh CroCOOHOCTU CTPOUTESNbHbLIX KOHCTPYKUMA W
BO3HUKHOBEHWIO aBapunHON pacyeTHOW cuTyauuu;

- BTOpas rpynna npeaernbHbIX COCTOAHUA — COCTOSIHUSA, MNPW MNPEBLILLEHUN KOTOPbIX
HapyLlaeTcs HopMarbHas SKCrryataumsa CTPOUTENbHBIX KOHCTPYKLNIA, MCHEPIbIBAETCH PECYPC UX
AONrOBEYHOCTU UITM HapPYLLIAKTCSA YCNOBMUA KOM(OPTHOCTH.

[ns oueHKNn BO3MOXHOCTW HACTyNfeHUs npeaernbHbIX COCTOSHUA NEepBOW  rpynmbl
BbIMOSHAT pacyeTbl obLert NPOYHOCTU U YCTOMYMBOCTU CUCTEMBI KCOOPYXEHNE — OCHOBaHMEY,

NMPOYHOCTU OTAENbHbLIX arieMeHToB ['TC, paspyLleHne KOTOpPbIX MOXET NMPUBECTU K NpeKpaLLeHnto
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ero aKkcnnyatauuu; pacyeTbl Aedopmauun KOHCTPYKUMW, OT KOTOPbIX 3aBUCUT MNPOYHOCTb U
yctonumsocTb [ TC B Lenom u ap.

[na oueHkn BO3MOXHOCTM HaCTYMneHus npeaenbHbIX COCTOSHUA BTOPOW  Fpymnnbl
BbINOSHAKT pacyeTbl MECTHOM MPOYHOCTU OCHOBAHWW, pacyeTbl gdedopmauui, pacdeTbl Mo
06pas3oBaHUIO UM PaCKPbITUIO TPELMH U CTPOUTESNbHBIX LLBOB, pac4eTbl NPOYHOCTU OTAEMbHbIX
anemeHToB 'TC, He nognexawmx pacyeTy No OLeHKe BO3MOXHOCTU HacCTynneHus npenenbHbIX
COCTOSHUI NepBOK rpynmbl.

Mpn pacueTtax obwen npoyHocTM M yctomumoctn TC, a Takke MEeCTHOM MPOYHOCTMU
OTOEeNbHbIX 3MNEMEHTOB [OOSMKHO BbIMNOMHATLCHA  credylollee ycrnosue, obecneynsaroLlee

HeaonyuweHne HactynneHna npegeribHbiX COCTOSIHUN:

YnYIc F < ch R ! (E1)

roe yn— ko dumuUmMeHT HageXHOCTU No HasHavyeHuto [ TC;

Yic— KOIPMPULMNEHT COMETAHUSA HArpy3oKk;

Yed — KO3(PPUUMEHT ycroBui paboTbl, NpUHMMaemble cornacHo CI158.13330.2019;

F — pacyeTtHoe 3HayeHne 0O0OOLLEHHOrO CKMMOBOrO BO3AENCTBUA (Cuna, MOMEHT,
HanpspkeHue), gedopmauum unuv Opyroro napameTrpa, Mno KOTOPOMY BbIMOSHSAOT OLEHKY
npeaenbHOro COCTOAHUS;

R — pac4yeTHoe 3HayeHne 0060OLEHHON Hecywen cnocobHoCcTH, aedopmauumn mnu Apyroro
napameTpa (nNpu pacyetax Nno nepBow rpynne npenenbHbIX COCTOAHUA — pacYeTHOEe 3HA4YeHue;
npu pacyeTax No BTOPON rpynne npeaeribHbIX COCTOSIHUIA — HOPMaTUBHOE 3HAYeHue).

E.1.4 Ha cragum oakcnnyataumm [TC BbINOAHAT KanubpoBky (MAEHTUMKALMIO
napamMeTpoB) pacHETHOW OETEPMUHUCTUYECKONW MOAEeNn — YTOYHEHUE (U3NKO-MEXaHNYECKNX
xapaktepuctnk matepuanoB TC M OCHOBaHUA C UENbl Haunyywero npubnmxeHns LaHHbIX
pacyeTa K pesyrnbTaTam HaTypHbIX U3MEPEHUIA, HAKOMMEHHbIX B NpoLecce aKcnyaTaumm.

MOXHO BbIAENUTL TP OCHOBHLIE TPYMMNbl METOOOB M YACTHbLIX MPUEMOB pELUEHUS 3agad
napameTpuyeckon naeHtTnpnkauunm:

- TaK HasblBaeMble «NpsiMble MeTodbl», UM Oonee TOYHO — MeToAbl ObpalleHus
pelleHns nNpsiMon 3agaun. B HMX pesynbTaTtbl HAGNOOEHWA NOACTaBNASIOT HENOCPeACTBEHHO B
MaTemMaTU4YeCcKylo MOAEenNb, Mocne 4ero nocpeacTtBOM MPOBEAEHUSI pPas3NUYHbIX Npeobpa3oBaHuMM

BbIpaXaldT HEU3BECTHbIE NMapaMeTpbl,

- pasnuyHble meToabl «noabopa», KOTopble CBOAATCS K PELUeHUd Cepumn NpsiMbIX 3agay
NpU BapbMpPOBaHUM 3HAYEHWI MapaMeTPoB WM COMOCTABEHUM COOTBETCTBYHOLLMX PaCHETHbIX U
3KCMEepPUMEHTanbHbIX 3HayYeHu. PesynbTaTbl MOryT OblTb nNpefacTaBneHbl B Buae rpadukos,
Tabnuy, HoMorpamm U T. M., UCMOMb3yeMbIX B AanbHENLeM Arsi OLeHKU napamMeTpoB MoZenu no

MMerLnMCcA SKCNepuMeHTarnbHbIM AAaHHbIM;

- pasfnyHble 3KCTpeMalbHble MeTOAdbl, OCHOBaHHblE HAa MWHUMWU3ALIMN HEBA3KU MeXay

pac4yeTHbIMU N BKCNepuMmeHTarbHbIMU 3HAYEHNUAMMWN. Hanbonee yacto yCcrnoBue KadecTtBa pelleHna
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paccmaTpuBaloT B BUAE KPUTEPUS HauMMeHbLUMX KBagpaToB, Korda MUHUMU3UPYeTCS
cpegHekBagpaTU4ecKoe OTKIMOHEHWE  MOEHTUAUUMPYEMBIX MNapamMeTpoB OT  M3MEPEHHbIX
3HaYEeHUN.

Hanpumep, nocnegoBaTenbHOCTb [LEWCTBUA MNpU  MCMNOMb30BaHUM Haubonee 4yacTto
npuMeHsieMon npoueaypbl KanmbpoBkM AETEPMUHUCTUYECKOMW pacyeTHOW Mogenn MeTonoM
nogbopa nanoxeHa B 7.8.

E.1.5 Pewenwne 3agad o HOC cuctembl «COOpYXEHME - OCHOBAHMEY C LIENbIo onpeaeneHns
BENMUMH F CMNOBLIX BO3AENCTBUM (CMM, MOMEHTOB, HAMpPsPKEHWA) HaaNeXWUT BbINOSHATD
YUCMEHHBbIMW MeTodamMu (HanpuMmep, METOAOM KOHEYHbIX 3fIEMEHTOB), peanuM3yembiX Ha

KOMMbOTEpax C UCMOMb30BaHMEM COBPEMEHHOMO NPOrpaMMHOro obecnedeHus.

E.2 Ctatuctnyeckme nporHo3Hbie Moaenu AMarHoCTUYeCKUX nokKasarenien 6eTOHHbIX
rmc

E.2.1 YcnoBus npuMeEHeHUs CTaTUCTUYECKUX (perpecCUOHHbIX) Moaenen Ana nporHosa
3Ha4YeHU anarHocTndeckmx nokasarenemn coctodHua I'TC nanoxexnol B 7.11.

E.2.2 lNocnenoBaTenbHOCTbL NOCTPOEHUSI CTAaTUCTUYECKON Moaenu onpeaeneHa B 7.12.

E.2.3 TpeboBaHusa no opme npeacTaBneHnss CTaTUCTUYECKOW Mogenu B
3KCMNyaTMPYHLLYIO OpraHn3aumio ycTtaHoBseHbl B 7.13.

E.2.4 TllonyyeHne KOPPEKTHbIX MPOrHO3HbIX OLEHOK napameTpoB coctogHns [TC ¢
MOMOLLbIO CTaTUCTUYECKUX (PErpecCcuoHHbIX) MOAene BO3MOXHO TONMbKO B Cry4vasx, Koraa
BXOAHble napameTpbl pacyeTa HaxogAaTca B npegenax obnactu pasbpoca faHHbIX, HA OCHOBE
KOTOpPbIX MNOCTpPOeHa pAdaHHas Mogenb. [na aKkcTpanonsuuMuM 3a npegenbl AaHHoOW obnactu
HeoOXoauMbl  OOMOSMHUTENbHbIE  UCCNEeaoBaHMs N0 OUEHKe  TeHOEHUMA  U3MEHEHMUS
COOTBETCTBYIOLLEr0 KOHTPONIMPYEMOrO NokasaTensi.

E.2.5 lNpumepbl NOCTPOEHMS CTATUCTUYECKUX MNPOrHO3HbIX MOAENEeN rOpPU3OHTaNbHbIX
CMeLLEeHMI (Mo NOTOKY) 6ETOHHbIX NAOTUH

[Mpn NOCTPOEHUN CTAaTUCTUYECKMX NPOTHO3HbIX MOAENEN YYMTbIBAKOT, YTO 3aKOHOMEPHOCTU
N3MEHEHMS BO BPEMEHN CMeLLeHMIn Tena 6eTOHHON NNOTUHbI (Takke Kak U HanpsXxeHun B 6eToHe
HaMoOPHOW rpaHn) XapakTepusyrT OMpPedeNneHHY CXeMy CTaTU4ecKoW paboTbl NMOTUMHBLI U ee
KOHCTPYKTUBHbBIX 3reMeHToB. KoHTponupyemble napamMeTpbl 3aBUCAT Kak OT AEUCTBYHOLLMX
¢akTopoB (rmgpocTatMdeckoe AaBreHue, TemnepaTypHbi pexum), Tak U OT MOHOMUTHOCTU
CeYeHnst CEKUMN (Hanmune TPEeLUUH, PackpbITbiX FOPU3OHTANIbHBIX CTPOMTESNbHbIX LUBOB, KA4eCTBO
LeMeHTaLnn MexcTonbuaTbix LLBOB).

Pabota 6eTOHHOW MMNOTMHBLI B Mepuon MNOCTOSAHHOM 3JKchnyaTtaumu (nocne HanofHeHus
BOAOXpaHMMMLLA NPOEKTHbIX ypoBHen YBDB, 3aBepueHna Bcex paboT MO OMOHOMUYMBAHMUIO
npomna 1  3aBeplUieHMst npouecca OcTbiBaHWA OGeToHa MAOTUHBI W OOCTWMXKEHUSA
KBa3MCTaLMOHAPHOro TemnepaTypHOro pexuma) onpegensietca rnaeHeiM obpasom YBB wu

CE€30HHbIM USMEHEHMEM TeMNnepaTypbl OKpyXakLlero so3ayxa.
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PesynbTaTbl cTatucTMyecko 06paboOTKM  OaHHbIX  HaTypHbIX  HabnwogeHun  3a
ANArHOCTUYECKMMU  MNoKasaTensMn  (FOPU3OHTanbHbIMW  CMELLEHNAMW  NAOTUHbBI, HaKNoHaMu
FOPU3OHTANbHbLIX CEYEHWA, HaMPSPKEHUAMW Ha HaMOPHOM FpaHu M T.MN.) NPeacTaBnsalT B Buae
CTOXaCTUYECKUX PErpecCUoHHbIX Moaenewn, YCTaHaBnMBAKLWMX CBA3b Mexay BenvyYuHOn
KOHTpONMpyeMbIx nokasaTtenen n gencreytowmx Ha 'TC dakTtopos.

[Opu3OHTanbHble CMELEeHUs MMAOTUHbI MO MOTOKY SBMSIOTCA OOHUM U3  OCHOBHbIX
nokasartenen paboTbl CUCTEMbI «MIIOTUHA — OCHOBaHWE» B Nepuog NOCTOSHHOW 3KCnnyaTauuu.

Mpn NOCTPOEHUM NPOrHO3HLIX MOZESIEN B KAa4yeCTBE CUMOBOM Harpyskum MWCMNOSb3yeTcs
rmgpoctaTtmyeckasa Harpyska Ha HamopHYyo rpaHb MioTuHbl, 3aBucawas ot YBb. TemnepatypHoe
BNUSIHWE MOAENupyeTcs, Kak npaBuriio, C MNOMOLLbI TemnepaTypbl OKpyXarLlero Bo3ayxa,
U3MEepeHHON B oOnpedeneHHoe BpemMsl CYyTOK B OOHOM U TOM e MecTe, MaKkcumarnbHO
NPUONMXEHHOM K CTBOPY MAOTMHbL. [lpyM HanuuMmM [OCTaTOYMHO NpPeacTaBUTENbHOrO psida
AOCTOBEPHbIX [aHHbIX O Temnepatypax ©eToHa N0 [JaHHbIM  W3MEPEHMIN  3aKnagHoWn

auctaHumoHHon KNA, MCNonb3yrwT TEeMNepaTypbl, USMEPEHHbIE B ©eToHe NNOTUHbI.

lMpumep 1. [lpo2HO3Has1 pe2peccuoHHass MoOesib 20PU30OHMaJIbHbIX cMeweHul (rno
nomokKy) cmaHyUuoHHOU cekyuu 6emoHHOU epasumayuoHHOU NJIOMUHbI
Huxxe npueedeHa MmoOesib, onucbigarwasi 20pU3OHMasnbHble cMeweHuss (rno

nMomokKy) cmaHUyUOHHOU ceKyuu 2pasumayuoHHOlU 6emoHHOU NJIOMUHbI:

- . .HZ2 . ) .
Ur_a0+a1 H+a2 H +a, TC|O_45+a4 Tcp_?’0 H+, (E.2)
+a5-Hoy gp+aHop 150
20e Ur — pacyemHasi eesiuduHa cMeuw,eHull;
ao— as — KoaghghuyueHmMsbl modenu;

H = YBB muHyc 220 m 8 damy, Ha KOMOPYI0 8bIYUC/ISIeMcsl nepeMeu,eHue;

Tcp 45 ~ cpedHsis memnepamypa 3a npedbidywjue 45 OHel K Oame, Ha KOMOPYHO

ebl4ucrisiemcs rnepeMmeuweHue;

Tcp_30 — mo xe 3a npedbidywue 30 OHel;

H cp_30 ~ cpedHee 3HavYeHue YBB muHyc 220 m 3a npedbidyuwiue 30 OHel Kk Oame, Ha

KOmMOPYyH 8bl4uUcClsisiemcs cMew,eHue,

Hcp_1 50 — Mo xe 3a 150 OHell.

KoagpgpuyueHmsi modesniu nonyvyeHbl Ha OCHOBaHUU cmamucmu4yeckol o6pabomku
OaHHbIX MHO20/IemHuUX HabndeHUlU 3a CMeWweHUsIMU MIOMUHbI (OMK/IOHeHUsIMU om
eepmukanu, npogedeHHOU 4Yepe3 HernoOd8UXXHYIO MOYKYy 8 OCHOB8aHUU), USMEPEHHbIMU C
nomMouwbro 2eodesuyeckoli KUA (npsimbix u o6pamHbix omeecos), YBb u memnepamypamu

eo3dyxa c ucnosib308aHUeM crneyuasbHO20 naKkema npuknadHbIX MpozpamMm OJisi peweHus
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3ada4y mexHuU4YecKux eblqucneHul. [lpu nocmpoeHuu Modesiu UCMO/b308aJIUCh
canaxeHHble 0aHHbIe O CMeWeHUSsIX.
Koagphpuyuenmbi modenell, ominuyHble Ons pa3HbIX OMMEMOK, U 6eJluMUHbI

cpedHeKkeadpamu4yecko20 OMKIIOHEHUs1 o, npueedeHbl 8 mabnuye E.1. [lpaguku

CcMeuweHull no OaHHbIM HabnwleHUl U MNONy4YeHHbIX MO Modenu npueedeHbl Ha

pucyHke E.1.

Tabnuuya E.1 — lNapameTpbl MOAEenM ropu3OHTanNbHbIX CMeLeHWA (MO MOTOKY) CTaHLMOHHOW CeKuun

rpaBUTaLMOHHON DETOHHOW NNOTUHBI

OTtmeTka, M a, , a, a, a, a; ag oy, 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

15

14

13

12

11 —*f:
10 J O\ j" \ ;{’\ i oM, /2 \ A’\a&ﬁ‘h
A V| N[ W L/ 4
? A WV — ~
8 L % — j N o g d = A
M TN Y NI

6

OTKnoHEeHMe ToYeK NAOTUHDBI OT BEPTUKAAH, MM

5

5‘)‘7‘:‘)‘36 ! N D AT AD AB aD AD A0 4O
1%";;1‘5.},10"‘610” ,;Ld‘ NN SR e‘s %’L 10{10@%}&1%210"’10"’1 oS hoy ROV SN G
= (Beptl 172 X) =—172 mogenr = (Beptl 190 X) =—190 mogeno (Beptl_248 X)

PucyHok E.1 — N'padukn ropmsoHTanbHbIX CMELLEHUA CTAHLMOHHON CEKLMN rpaBnTaLMoHHON 6ETOHHON
NAOTUHbI, MOCTPOEHHbIE NO AaHHBIM HaTYPHbIX HabNAeHMN MO OTBECAM U MOSTyYEHHbIE MO NPOrHO3HbIM

PEerpeccMoHHbIM MOAENSM

lpu nocmpoeHuu nPO2HO3HbIX pPE2PEeCcCUOHHbIX mModesieli 20PU3OHMasIbHbIX
CcMeuweHul (Mo nNOMOKy) epaeumayuoHHOU MM/IOMuUHblI csiedyem y4Yumbi8amb, 4MoO
020/108KU 2/1yXUuX, 8000C/IUBHbIX U CMAaHUUOHHbIX CeKUyul, 8 cusly KOHCMPYKMUBHbLIX
ocobeHHOocmel, umerom pas3flu4Hble meMrepamypHble pPexuMbl U He ompaxarom

xapakmep HLC nnomuHbI 8 yesiom.

lMpumep 2. [MpozHO3Hasi ModOenb 20puU3OHManbHbiX (pPaduasibHbIX) cMeweHul
KJ1ro4eeol cekyuu apovyHoU 6emoHHOU NMNIOMUHbI
Moodenb, annpokcumupyrowasi pesysibmambi UdMepeHull paduasibHbIX cMeweHul

Knro4eeoli cekyuu apoYyHol naomuHbl, umeem credyroujuli euo:
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Ur=ay+ai-t+a-H+as - T+ as- COS(2n-t/365) + as - SIN(67-1/365), (E.3)
20e Ur — pacyemHasi eeflu4uHa cMeuw,eHut, MMm;

ao— as — Koaghgpuyuenmsi modenu (H- YBB), m;

T — 3HayeHue memnepamypbl 6emoHa nnomuHsbl, °C, ocpedOHeHHOe Mo rfnokKa3aHUsIM
deyx damyukoe [1TC-60, pacrnosioxeHHbIx Ha ommemke 141,50 m Ha paccmosiHuu 1,2 u
1,4 M om HanopHoli epaHu;

t — epemss 8 cymkax, omc4HumbieaeMoe om Ha4anbHOU Oambl nepuoda obpabomku
OaHHbIX (Napamemp, omeeyarow,uli 3a YUKIUYHOCMb HabrodeHull).

Koagphpuyuenmbi moldenu paduanbHbIX cMeuweHUll 2pebHs1 apo4yHou 6emoHHOU

MJIOMUuUHbI NOJs1y4YeHHbIe Ha OCHOBaHUU 06pabomku OaHHbIX HabodeHul (c siHeapsi 2002 2.)

u seeslu4uHa cpedHekeadpamu4ecKo20 OMK/IOHeHUs1 ¢, npueedeHbl 8 mabnuye E.2.

Tabnuua E.2 - KoadduumeHTbl modenu ropusoHTanbHbIX (paguanbHbiX) CMELEHWA MO  MOTOKY
KMOYeBON CEKLUN apoYHON BETOHHOW NNOTUHBbI
a, a a, a, a, as o, MM
-18 -0,0002267 0,1641 -0,351 4,424 0,4122 11

Ipaghuku usmepeHHbIx cmeweHull (Uizm) epebHs, pacdyemHbIX 3Ha4eHUll cMeweHul
(Ur) u 3Ha4yeHuli Ur * 30, onpedensrowux kopudop, e npedesiax Komopoz20 OOJIKHbI

Haxo0umbCs U3MEPEHHbIe 3Ha4YeHUs1 CMeweHul, npueedeHbl Ha pucyHke E.2.

14
12~

‘A A R !
A ‘ﬁ\ / WA A\ A \ ,‘\ A 4 4
HER AR ?VWV%‘

-12
-14

S8 ERERERIRERELERERERE R 8
JHata
[ —Ur —Urt3s —Ur3s  + Uiz — —Tommomnansuas (Uizm) |

PucyHok E.2 — 'padukm namepeHHbix nepemetteHnn (Uizm) rpebHsi, pacyeTHbIX 3HaYEHWI NepemMeLLeHnin
(Ur) n 3Havennn Ur £ 30, onpegensitoLmnx Kopuaop, B npegenax KoToporo A0IMKHbI HAXOAUTLCS N3MEPEHHbIE

3Ha4YeHus nepemMeLLeHnn

CmMeweHUs1 NMJIOMUHBI, U3MepeHHblIe 10 [10Ka3aHussM omeecoes, cnedyem

cpasHuUeamb € pacyemHbiMu cmeweHusmu Ur, nosiy4eHHbIMU € nNoMouwbro ﬂpOéHOSHO[l
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modenu. H3MepeHHble 8esluYUHbl rnepeMeweHuli OO/KHbI Haxodumbcsi 8 npedesiax
uHmepeana: Uizm = Ur t 30
lMpu yeenuyeHuu pacxoxo0eHuss MeXOy U3MEePeHHbIMU U [MocYUMaHHbIMU [0
npo2HO3HOU MOoQdesiu 3HaYeHUsIMuU nepemeuwjeHulli Heo6xooumo npoeedeHuUe aHanu3a Onsi
8bISICHEHUSI MPUYUH OMMEeYEeHHO20 s18JIeHUs U OUeHKU e20 enusiHusi Ha 6e3onacHocmsb 'TC.
Kak eudHo u3 pucyHka E.2, Habnrodaemcsi meHOeHUuUs1 KpaliHe He3Ha4umeJsibHO20
Heob6pamumo20 cMmeujeHusi 2pebHs1 8 eepxHull 6begh (3a nocnedHue 10 nem MeHbuwe, YemM

Ha 2 MM), npu amom Habnrdaemcs 3amyxaHue CKopocmu U3MeHeHUs1 CMeW,eHUsl.
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