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Mpepncnosue

1 NOArOTOBMEH dunuanom OBLLECTBA C OrPAHNYEHHON OTBETCTBEHHOCTBIO «JTYKOWIT-UHXMHNPUHM»
«BonrorpagHUMNmopHed Ty B 1. Bonrorpage Ha ocHoBe 0uLuMansHOro nepesoaa Ha Pycckuin A3blK aHrnos-
3bI4HONM BEPCUM YKA3aHHOTO B MyHKTE 4 cTaHAapTa, KOTopblid BbinonHeH ®IYI «CtangapTuHMOpM»

2 BHECEH TexHu4eckum KOMUTETOM NoO ctaHaaptusauumn TK 23 «HedTtaHaa u razoBas npoOMbILLSEH-
HOCTbY»

3 YTBEPXXIEH W BBEOEH B JEVICTBWE Mpukasom denepanbHOro areHTCTBa no TEXHUYECKOMY pe-
rynupoBaHuto u Metponorum ot 18 gekadbps 2019 r. Ne 1411-cr

4 Hacrosiwumin ctaHgapT ABNAETCS MOANMUUMPOBAHHBLIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY CTaHzap-
Ty UCO 19901-7:2013 «[MpOMBbILLNEHHOCTb HEITAHAA U ra3oeas. CneyuansHble TpeboBaHUs, NpeabsBnsAe-
Mbl€ K MOPCKUM nnatdopmam. Hactb 7. CUCTEMBI yAEPKaHUS MIaBy4YnX MOPCKUX NAaToOpM U NEPEABMKHBIX
MOPCKMX ocHoBaHui» (1ISO 19901-7:2013 «Petroleum and natural gas industries — Specific requirements
for offshore structures — Part 7: Stationkeeping systems for floating offshore structures and mobile offshore
units», MOD) nyTeM BHECEHUS TEXHUYECKUX OTKIMOHEHUI, OOBACHEHME KOTOPLIX NPUBEAEHO BO BBEAEHUU K
HacTosILLEMY CTaHAapTy.

CsefieHNst 0 COOTBETCTBUM CCbINOYHbIX HALMOHASIbHbLIX CTAHAAPTOB MEXAyHapoAHbIM CTaHAapTam, Uc-
Nonb30BaHHbIM B KA4YE€CTBE CCbINMOYHbIX B MPUMEHEHHOM MEXAyHAapOAHOM CTaHAapTe, NPUBEAEHbI B A0OMNON-
HUTENbHOM npunoxeHun JA.

ConocraBneHue CTPYKTYpbl HACTOSILLETO CTaHAapTa CO CTPYKTYPOI YKa3aHHOTO MEXAYHapOaHOro CTaH-
Japta npuBeAeHO B AOMNOMHUTENBHOM NpunoxeHun 16

5 BBEJEH BMNEPBbIE

lpasuna npuMeHeHuUss Hacmosweao cmaHdapma ycmaHoeneHb! 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uioHs 2015 e. Ne 162-03 «O cmanOapmu3sayuu 8 Poccutickoli ®edepayuu». UHpopmayus 06 u3-
MEHEHUSIX K HacmosuweMy cmaHdapmy nybnukyemces e exe2o0HoM (1o cocmosiHuio Ha 1 aHeaps mekyuie20
200a) uHhopMayUOHHOM yKazamene «HayuoHanbHblie cmaHdapmbly, a oghuyuaribHbIll mekem uMeHeHul
U 10MpasoK — 8 EXEeMECSYHOM UHGOPMaUUOHHOM yKasamene «HayuoHanbHbie cmaHdapmel». B crydae
nepecmompa (3ameHbl) unu omMeHbl Hacmosuweso cmaH0apma coomeemcmeyrouiee yeedomreHue bydem
onybnukoeaHo 8 brnuxaliluem 6bIYCKe eXeMEeCAYHO20 UHGOPMAaUUOHHO20 ykasamernsa «HayuoHarbHbie
cmanOapmbly. Coomeemcemeyrowjas uHgopmayus, yeedoMneHue u mexkcmbsl pasmewjaomes makke 6 UH-
¢hopmayuoHHOU cucmeme 0buie20 Nonb30eaHuUss — Ha ochuluanbHom caiime ®edeparnbHO20 azeHmemea o
MEXHUYECKOMY peayrnuposaHuio U Memporsioauu 8 cemu ViimepHem (www.gost.ru)

© IS0, 2013 — Bce npaBa COXpaHSIOTCS
© CraHgaptuHdopm, odhopmnerue, 2020

HacrosiLmi craHaapT He MOXET ObiTb NOMHOCTLIO UM YACTUYHO BOCNPOM3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B Ka4ecTse 0huLManbLHOTo usganus 6es paspewenus degepanbHOro areHTCTBa Mo TEXHUYECKO-
My PEerynupoBaHM1IO N METPONOIMU


https://mosexp.ru#

rOCT P 58773—2019

CoaepxaHue
1 OBNACTb MPUMEHEHMST . . . . o ot et e e e e e e e e e e e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE COBITKM . . . o\ttt ettt e e e et e e e e e e e e e e e e e e e e e e e 2
3 TEPMUHBI M OMIPEAECTIEHUS. . . . o ottt e et e e et e et e et e e e e e e e e e e e 2
4 OBOBHAUEHUST . . . . o oot et et e et e e e e e 6
B COKPALLEHUS .« . oottt e e e e 6
6 OBOLUME MOMOMKEHUS . . . o ittt e et e e et e et et e e e e e e e e e e e e e 7
6.1 OYHKUMOHATBHBIE TPEOOBAHMST . . . . . ottt it et et e e et et e e e et e e e e 7
6.2 TPEBOBAHNS BE30MACHOCTHU . . . . o\ vt ettt e e et e e e e e e e e e e e e e e e e 7
6.3 TPEBOBAHMS K MHXMHUPKHTY . . . oottt e ettt e e et e e e e e e et e e e e 8
6.4 TpeboBaHMA K UHCNEKTUPOBAHUIO U TEXHUYECKOMY OOCIYXMBAHUIO. . . ... oot it i i e e 8
6.5 VIHCTPYMEHTBI QHATMBA . . . o o ottt e ettt ettt e e e e e e e e et e et 8
7 O6wme TpebOBAHUA K MPOEKTUPOBAHMIO . . . . o ot e et et e e e e e e e et e e e et e e e e 8
7.1 Knaccbl coopy»eHuit no TpeboBaHMAM CTOMKOCTW K BHELUHUM BO3AENCTBUAM . ... ... oo onnn ... 8
7.2 TIPEAENBHDBIE COCTOSHMS . . o o ot et e et e e e et e e e et e e et e et e e e e e e 9
7.3 OnpeaeneHne PacUETHBIX CUTYALIMM . . . . .o vttt e e e et e e et e e e et e e e e e 9
7.4 PaCUETHBIE CUTYALMM . . . .t e e e e e e e e e e e e e e e e 9
B BOBOEHCTBUS . . o o vttt et e e e e e e e e e e 12
8.1 OBLUME CBEACHUS . . . oottt ettt e e e e e e e e e e e e 12
8.2 TpeboBaHus K ruapoMeTeoponorMyeckumM U reornormyeckumM AaHHbIM NNOLWAA0K YCTAHOBKMU. . . . . . . 12
8.3 BHelUHne BO3A4ENCTBUSA OKPY>KaOLEN Cpelibl HA AKOPHbIE JIMHUM . . .. ... ...t 13
8.4 KOCBEHHDBIE BOBAEMCTBMS . . . o o vt et e e e e e e e e e e e e e e e e e e e e e e e 14
9 AHanMU3 CUCTEM MOSULIMOHUPOBAHMS . . . . et et et e et e e et e e e e e ettt e et e e e s 16
9.1 00WME TPEOOBAHUS . . . . . o oottt e e 16
9.2 MepeMeLeHns MAABYUNX COOPYIKEHMM . . . . oo it et et et et e e et e e e e 17
9.3 Peakumm NAaBYUNX COOPYIKEHMM . . . o oottt ettt e e ettt e et e et ettt 18
9.4 Peakumm SKOPHBIX JIMHUM . . . .ttt e it e ettt e e e e et e e e e e e e e et e e e s 23
9.5 HaTKEHNE AKOPHBIX FIMHUMIM . . . . .ot e e e e e e e e e e e e e e e e 24
9.6 OrpaHuyeHns NO ANMHE U TEOMETPUM AKOPHBIX SIMHUM . © . . o oot e et e e e e e e i e e 24
0.7 YOUIMA HA SKOPAX .+« o vt e et et e e ettt e e e et e e e et e e e 25
9.8 AHanu3 cucTtem NO3MUMOHUPOBAHUA CTAHAAPTHON KOHMburypaumm . .. .. ... ................. 25
9.9 AHann3 KOMBUHUPOBAHHBIX CUCTEM MO3ULMOHUPOBAHMS . . . oo ot e et et e et e e e e e e e e 26
9.10 AHanM3 nepemMeLLeHnit NaBy4Ynx COOPYXKEHUIN B NEPEXOAHBLIX COCTOAHUAX. . . ..o v v v e e v v .. 27
10 YCTanoCTHbIM aHann3 CUCTEM MOULMOHUPOBAHUS . . . .o vttt e ettt et et e e e e 28
10.1 OBLUME CBEACHUST . . . . o\ ettt e e e e e e e e e e e e e e e e e e e e e 28
10.2 YCTaNOCTHASA MPOUYHOCTD .« . o o o v ot e e e et e e e e e e e et e e e e e e e e e 28
10.3 MNpoueaypa YCTANOCTHOTO @HAMMBA . . ..t v vt i e e e e i e e et e e ettt e et e 30
11 PaCUETHDBIE KPUTEPUM . . . o oo et e e et e e e e e e e e e et e e e e e e e e e e e 35
11.1 MNepemeweHnA NANABYUNUX COOPYIKEHUM . . . oo vttt e et e e et e e e 35
11.2 JONyCTUMbIE HATSXKEHNSA AKOPHBIX FIMHUM . . . o oottt it e e et e et et et 35
11.3 OnnHa y4acTKOB AKOPHLIX NIMHUIA, YKNAAbIBAEMbIX HA MOPCKOE AHO. . . .o vttt i i e eie e e e as 35
11.4 CuctemMbl NO3ULNOHUPOBAHUS C AKOPHBIMU FIMHUSIMM . . . .o et et e e e e e 36
11.5 KoadbchbuumeHT 6€30NacHOCTU YCTANOCTHOM MPOYHOCTM . . . oottt e e it e e e i 38
T1.6 KOPPOBUMA M MBHOC . . . o ottt i e et e e e et e e et e e e e e e e e e e e e 39



rOCT P 58773—2019

11.7 3A30PbI BE30MACHOCTU. . . . .ttt et et ettt et e et e e e e e e e e 39
11.8 BCNOMOTaTENbHBIE KOHCTPYKLIMM .« o o o ot e e e et e e e e et e e e e e e e et e e et e 39
12 O60pyaoOBaHME CUCTEM MO3ULIMOHUPOBAHMS . . . . o oot ettt e e e e e et e e e et e e e 40
12.1 KOMNOHEHTbI SKOPHBIX JIMHUM . . . . ottt e e e e e e et e e et e e e et e ettt 40
12.2T180CMKN . . . oo 40
12.3 ObopyaoBaHUE MOHUTOPUHTA CUCTEM MOSULIMOHUPOBAHUS . . . . ..ottt e et 41
13 MOHUTOPUHI TEXHUYECKOTO COCTOSAHUSA, MUHCNEKTUPOBAHUE U TEXHUYECKOE 0BCNy>XUBAHUE . . . ... . ... 41
13,1 OOLUME CBEACHUS . . . oot ittt et e e et et e e e e e e e 41
13.2 MOGUNBHBIE CUCTEMBI MO3ULIMOHUPOBAHMST. . . o o v v ot e e e e e et et e e e e e 41
13.3 CTaumMoHapHbIE CUCTEMbI MOULMOHUPOBAHMS . . . . oot et e e e e e e e 42
14 Cuctembl AUHAMUYECKOTO MOSULIMOHUPOBAHMS . . . . ot ettt et e e e e et e et e 43
141 BBEAECHUE . . . .ottt et e e e e e e 43
14.2 TIPOEKTUPOBAHME M AHATMS . . . o o vttt e e e et e e e et e e e et e ettt e e et e 44
14.3 MpoeKkTUpOBaAHNE, UCNLITAHUS U TEXHUYECKOE OOCITY)MBAHUE . . . . . . . oottt 45
14.4 OKCNAYATALMOHHDBIA MEPCOHAT .« . . vttt e et e ettt e e ettt e et et 45
14.5 OnpeaeneHne yaepXMBatOLLEN CMOCOBHOCTM . . .. v v vt vt e e et e e e e e 45
15 Cucrembl NO3ULMOHUPOBAHMUSA C IKOPHBIMMW AIMHWUSIMU U3 BOSTOKOHHbIX CUHTETUYECKUX KAHATOB . . . . . . . 45
15.1 OBLUME CBEACHMST . . . . ottt i it e e et e e e e e e e e e e e e e e 45
15.2 AHanu3 cucteMm no3MUUOHUPOBAHUS C AKOPHBLIMU MIMHUAMU U3 BONOKOHHBIX CUHTETUYE CKUX
L 1 =1 o] - 46
15.3 AHanu3 yctanoCTHON NPOYHOCTU BOSTOKOHHBLIX CUHTETUYECKUX KAHATOB . . . . . oo v e ii e e e et 47
15.4 AHanu3 Nnon3y4ecTn BONMOKOHHBIX CUHTETUYECKUX KAHATOB. . . . .\ vttt it e e 47
15.5 PaCUETHDBIE KPUTEPMM . . . o o oottt e e e e et e e e e e e e e e e e e e e e e 48
15.6 MogenbHble UCNbITAaHUS AKOPHbIX IMHWUIA U3 BOSTOKOHHBIX KAHATOB . . ...\ttt ii it e iie e et 48
MpunoxeHue A (cnpaso4vHoe) JononHUTENbHAA MHAOPMALMA U PEKOMEHAAUMM . . . . . o oo o e i e 49

Mpunoxexune OA (cnpaBoyHoe) CBeaeHMs O COOTBETCTBMU CCbINOYHbLIX HALMOHAmNbHbLIX CTAaHAAPTOB
MeXayHapOAHbIM CTaHAAPTaM, UCNOMb30BaHHbLIM B KAYECTBE CCbINIOYHbIX

B MPUMEHEHHOM MEXAYHAPOAHOM CTAHAAPTE. . . o vt et et et e e e e e e 141
Mpunoxenune OB (cnpaBoyHoe) ConocTaBneHne CTPYKTYPbl HACTOALLIEr0 CTaHA4apTa co CTPYKTYpPOn

NPUMEHEHHOTO B HEM MEXAYHAPOAHOTO CTAHAAPTA . . . . v oo e e e e 142
BUBIIMOT DA . . .. 145



FOCT P 58773—2019

BBeneHue

Hactosiwmii ctanaapt paspaboTtaH B AONOMHEHWE K KOMMNIEKCY AEWCTBYOLLMX HALMOHANbHbIX CTaHAap-
TOB B 06nacTu Mopckoi HedpTerazogobblun, yctaHaBnuBaoLWwmux TpeboBaHms K NPOEKTUPOBAHUIO U CTPOUTENb-
CTBY MOPCKUX HE(PTErazonpOMbICIOBbIX COOPYXXEHMUN.

dopmMmupoBaHue Komnfekca CTaHAapToB MO MOPCKUM HedTerasonpoMbICIIOBbIM COOPYXEHUAM, B CO-
OTBETCTBMU C OCHOBaMM HaLMOHAaNbHOW CTaHgapTM3auuu U NPUHUMNAMU rapMOHM3auUMU JOKYMEHTOB Ha-
LUMOHANbHOW CUCTEMbl CTaHAapTU3auuM C MEXAYHapOAHONM, OCYLUECTBMSETCA Ha OCHOBE NPUMEHEHUSA
MeXIYHapOAHbIX CTaHAApPTOB, OTPaXaloLMX NnepeaoBon 3apyOexHblii OMbIT, Mydllne MUPOBbLIE NPAKTUKU U
COBPEMEHHbIE METOAMKM NPOEKTUPOBaHMUA. pu 9TOM ANS NOBLILUEHUS HAYYHO-TEXHUYECKOrO YPOBHSA KOM-
nnekca HauMoHanbHbIX CTAHAAPTOB, y4eTa 0COBEHHOCTEN 0OLEeKTa U acnekTa CTaHAapTUu3aumm, KoTopble Xa-
pakTepHbl ans Poccuiickon degepauun B cumny KnumaTuyecknx u reorpaduyeckux aktopos, a Takke ans
yyeTa HaKOMMEHHOro OTEYECTBEHHOrO ONnbiTa NPOEKTUPOBAHUSA, CTPOUTENLCTBA U 3KCNyarauum MOPCKUX He-
PTEerasonpPoOMbICNOBbIX COOPYXEHUI TEXHUYECKOE COAEepXKaHWe HaLuMoHanbHbIX CTaHAapToB MoaAUdULMPOBa-
HO MO OTHOLUEHUIO K NPUMEHSIEMbIM MEXAYHapPOAHbIM CTaHAapTam.

Mpu paszpaboTke HACTOSALLErO CTaHaapTa Takke UCnonb3oBaHa moauduumposaHHas opMa npuMeHe-
HUS MEXAYHapOAHOro CraHgapra, KoTopas onpeaeneHa HeoOxoAUMOCTbIO BHECEHUSI TEXHUYECKUX OTKITOHE-
HUW, UBMEHEHUA CTPYKTYPbI M UX UAESHTUUKALIUN.

Llenbio pa3paboTkm HACTOSALLEro cTaHaapTa senserca obecnedeHue 6€30NaCHOCTU MPU BbINOMHEHUU
paboT NO OCBOEHMIO MOPCKMX MECTOPOXAEHUI, PACMONOXEHHBIX HA KOHTUHEHTAaNbHOM LUemnbge (B TOM uncne
Ha akBaTopusAX C NEAOBLIM PEXMMOM), BO BHYTPEHHUX MOPCKUX BOAAX, B TEPPUTOPUANBHOM MOpe, npune-
Xalen 3oHe Poccuiickoi Pegepaumm u B pOCCUIMCKOM cekTope Kacnuinckoro mMopsi, 3a CYET YyCTaHOBMEHUSA
TpeboBaHui U NPUHLMMNOB B OTHOLLEHWUK BbIGOPA, OLEHKM N NPOEKTUPOBAHMS CUCTEM NO3ULIMOHUPOBAHMNSA NNa-
BYYMX MOPCKUX HEPTErasonpoMbICIOBbLIX COOPYXKEHUN.

Hacroswuin ctaHgapT ABNAETCA MOAUMULMPOBAHHBLIM MO OTHOLLEHUIO K MEXAYHapOoAHOMY CTaHAapTy
MNCO 19901-7:2013 «MpOMbILNEHHOCTL HeTAHAA 1 razoBas. CneumanbHblie TpeboBaHUS K MOPCKUMM Mnar-
hopmam. YacTb 7. CUCTEMBI yaep)KaHUA NaBy4nx MOPCKMX NNaTtgopM 1 nepeaBuKHbIX MOPCKUX OCHOBAHUINY
n paspaboraH B pa3suTue TpeboBaHuit HOPMATMBHLIX MONOXeHUI ocHoBononaraiowero FOCT P 54483—2011
(NCO 19900:2002) «HedTAHasA 1 rasoBasi NPOMbILLINIEHHOCTb. [natdopmbl MOpckue ans HedhTerazoaoobium.
O6Lme TpeboBaHusy .

Monoxenus, yunTbiBalOLME 0COOEHHOCTU HALUMOHANBHOW CTaHAapTM3auun U cneunduky HaumoHanb-
HOIM NpakTuku B 06nacTy aKcnnyarayum CMCTEM NO3ULIMOHUPOBAHUS MITABYUUX COOPYXEHUN, NPOEKTUPOBAHUA
M CTPOUTENbCTBA MOPCKUX HEITEra3onpoMbICNIOBLIX COOPYXEHWUA, NPUBEAEHbI B AONONHUTENbHBIX NYHKTaX
8.2.8 «Mopckoii nea»», 8.3.3.1.1 «YnpasneHue neaoBoii 06CTAHOBKOW» U TEPMUHONOMMYECKUX CTaTbsaX: 3.2
«BepxHee CTpoeHue», 3.4 «rPyHT MOPCKOro AHax», 3.6 «knacc coopyxeHusi no TpeboBaHUAM CTOMKOCTM K
BHELUHUM BO34ENCTBUAMY», 3.11 «MOOUNbHOE MOPCKOE HediTerasonpoMbICIOBOE COOPYXEeHuey, 3.12 «Mop-
CKOe gHOY, 3.13 «HOMUHaNbHOE 3Ha4YeHuey, 3.18 «nnaBy4ynin HedTerazoaoobLIBAIOLWMIA KOMMNEKCY, 3.19 «no-
BEPXHOCTb MOPCKOro AHax», 3.26 «penpe3eHTaTuBHOE 3HavyeHue», 3.31 «cucrema ynpaBrieHUsA KOHCTPYKTUB-
HOW LENOCTHOCTbIO», 3.32 «COCTOAHWUE PE3EPBHOI0 PYHKLIMOHUPOBAHUAY, 3.35 «CyAHO TEXHMYECKOro (hroTay,
3.38 «uactoTa guckpetrusaummy, 3.40 «anemMeHT CUCTeMbl NO3ULMOHUPOBAHUSAY, 3.41 «AKOPHAS NMMHUAY.

OTU AONONHUTENbHbIE NOMOXEHUS 3aKIOYEHbl B PAMKKU U3 TOHKMX NUHMIA. [yHKT 8.2.8 fo6aeneH B CBS-
31 C HeOBXOAMMOCTbLIO yYeTa Npu NPOEKTUPOBAHUM CUCTEM MO3ULIMOHUPOBAHUSA MPUPOAHO-KNMMATUYECKUX
0COBEHHOCTEN pacnonoXXeHUst KOHTUHEHTanbHOro wenbda Poccuiickoit degepauun, CBA3AHHONW C HU3KUMM
TeMneparypaMmu OKpyXaloLlen cpedbl U Hanuumem nbaa Ha akeatopuu yctaHoBkn MHIC. MyHkt 8.3.3.1.1
BKITIOYEH B LIENSX YYETA NPU NPOEKTUPOBAHUKU CUCTEM NO3MLMOHUPOBAHUS, SKCNNYaTUPYIOLLMXCA HA akBaTo-
pUSsIX C NEAOBbLIM PEXUMOM, CUCTEM YNPaBNEHUs NeaoBo 0OCTAHOBKOW, 06ecneynBaoLMX CHUXKEHUE UHTEH-
CUBHOCTU UINK MOJTHOTO UCKITIOYEHUSI BO3AEUCTBUI HA SKOPHbIE NIMHWUM W YAepXXMBaeMble MiaByvne MOopckue
HedTerasonpoOMbICIOBbIE COOPYXKEHUSI CO CTOPOHbI NeasiHbIX 06pa3oBaHuin. TepMuHonornyeckme cratbh 3.2,
3.4,36,3.11,3.12,3.13,3.18, 3.19, 3.26, 3.31, 3.32, 3.35, 3.38, 3.40 u 3.41 go6aBneHbl, NOCKONbKY onpeae-
naemble TePMUHbI HAXOAAT NPUMEHEHUE B HACTOSILLEM CTaHAapTe.

Ons ynyyleHns NOHMMaHUS Nonb30BaTeNsAMM HEKOTOPbLIX NOMOXEHUIN HACTOSLLEro ctaHaapTa, a Takke
Ans yyeta TpeboBaHuUin POCCUINCKMX HOPMATUBHBIX NPABOBLIX aKTOB, HOPMATUBHO-TEXHUYECKMX JJOKYMEHTOB U
OTEYECTBEHHOWN cneumduKkn NPOEKTUPOBAHNSA, CTPOUTENLCTBA U SKCNNyaTaumm MOPCKUX HedTera3onpoMblic-
NOBBLIX COOPYXEHWUI B TEKCT BHECEHbI U3MEHEHWUSI U AOMNOMHEHUS, BbIAENEHHbIE NOMNYXMPHLIM KYPCUBOM.



FOCT P 58773—2019
(MCO 19901-7:2013)

HAUWOHANBbBHBLIWN CTAHOAPT POCCUNCKON ®EAOEPALUNMUN

HedraHaa v rasoBasi NPOMbILIEHHOCTb
COOPYXXEHUA HE®TEIA3ONPOMbICINOBbIE MOPCKUE
CucteMbl NO3ULUOHMPOBAHUA NFIABYYUX COOPYKEHUI

Petroleum and natural gas industry.
Offshore oil and gas field structures. Stationkeeping systems for floating structures

Nara BBegeHua — 2020—09—01

1 ObnacTb NpUMeHeHusi

Hacrosiwmii craHaapt ycraHaBnuBaeT TpeboBaHuUsA, npeabasnsemble K BbiIGOpy, OLieHKe, aHanu3y u npo-
€KTMPOBAHMIO, C YYETOM YCIOBUI MMOLLAA0K YCTAHOBKM, CUCTEM NO3ULMOHUPOBAHUA NNABYYUX MOPCKUX He-
hme2a30npoMbICIIO8bIX COOPYKEHUL, yCmaHaenueaeMbiX Ha KOHMUHeHManbHOM wenbspe (6 mom
qucsie Ha aKkeamopusix ¢ 51e006bIM PEXXUMOM), 60 6HYIMPEHHUX MOPCKUX 600ax, 8 meppumopuasibHOM
mope, npunexauwell 3oHe Pocculickoli ®edepayuu u 8 poccuiickom cekmope Kacnuiickoz2o mops. Tak-
JKe mpeboeaHus HacmMoswe20 cmaHdapma Mo2ym NPUMEHAMbCA K cucmemam No3UyUOHUPOSaHus
cydoe mexHuyeckozo ¢hrnoma (cm. 3.35), ucnonb3youjuxca npu obycmpoiicmee u 3Kcnnyamayuu
MOPCKUX Mecmopox0eHuli yaneeodopodos.

Hacroswumin ctaHaapT pacnpoCcTpaHAETCS:

a) Ha CTauuoHapHble CUCTEMbI MO3ULMOHUPOBAHUSA NNABYYMX MOPCKUX Heqhme2a3onpoMbICII08bIX
coopyxeHull, pasMeujaeMbix Ha Mecimopoxx0eHuUU Ha 6ecChb NMepuod e2o 3Kcniyamayuu N UMELLNX
criegyowme PyHKUMK:

- OypeHue;
nobbua;

TEXHONOTNYeCcKas NoAroToBKa;
- XpaHeHue u OTrpy3Ka NPOAYKLMU CKBAXKMH;
pa3mMeujeHue rnepcoHana;

- npo4yee (803MOXKHO CO8MelleHle pa3siudHbix (hyHKUUl Ha OOHOM COOPYKeHUU);

b) MOBUNbHBIE CUCTEMBI NO3ULUOHUPOBAHUA MOBUIIbHBIX MOPCKUX Heghme2a3onpoMbIiC/i08bIX CO-
opy)XeHull u cy0oe mexHu4yecKoao hroma.

Hacroawuit ctaHgapT NPUMEHUM KO BCEM acMeKTaM XU3HEHHOrO LMKNa CUCTEM MO3ULIMOHUMPOBAHUS U
BKNO4aeT TpGﬁOBaHI/IFI, OTHOCALLUMECHA K NpOM3BOACTBY 3NIEMEHTOB CUCTEM, a TaKXKe COAEPXKUT PEKOMEHAALUN
No0 TEXHUYECKOMY KOHTPOIIO B MPOLIECCE 3KCMIyaTaLuu.

HacTtoswmin ctangapT pacnpocTpaHsaer ceou TpeboBaHua Ha criegytowme TUnbl CUCTEM NO3ULIMOHUPO-
BaHUA:

- MPOCTPaHCTBEHHbIE CUCTEMbI NO3ULIMOHUPOBAHUA (CUCTEMBI C MPOBUCAIOLMMU AKOPHBIMU IMHUAMU U
CUCTEMbI C HATAHYTBIMU SAKOPHLIMU MIMHUSAMM);

- CUCTEeMbl MO3ULMOHMPOBAHNA OJHOTOYEYHBIX NNABY4YUX NPUYAoB (yaepXaHue MOPCKOro 04HOTOUE-
HOro nniaBy4ero npuyasna npPoCTPaHCTBEHHOW CUCTEMON NO3ULMOHNMPOBAHUSA);

- CUCTEeMbl LMHAMWUYECKOTO MO3ULIMOHMPOBAHUSA (YAepXKaHue npu nomolm paboTel ABuXUTENEN U
CPEeACTB aKTUBHOIO YNPAaBMEHUS);

- KOMOMHWPOBAHHbIE CUCTEMBI (YAepKaHWe Npu MOMOLLM COBMECTHOW paboTbl SIKOPHbLIX NMUHUA U
CpPEeAcTB akTUBHOIO YNpPaBreHus).

U3aaHue odmumanbHoe
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OnucaHue xapakTepucTuK U CTAHAAPTHBIX SNEMEHTOB JaHHbIX CUCTEM NPEACTABNEHO B NPUNTOXEHUU A,

B Hacrosilem ctaHgapTe OCHOBHble TpeGoBaHus chOpMynUPOBaHbl AN NPOCTPAHCTBEHHBIX CUCTEM
NO3ULIMOHUPOBAHUA U CUCTEM NO3ULMOHMPOBAHUA OAHOTOYEYHLIX NAABYYUX MPUYANOB C SKOPHBLIMU TIMHUAMMU
U3 CTanbHbIX LeNei U cTanbHbIX kaHaToB. Mpu 3TOM cTaHaapT coaepuT TpeGoBaHUSA N0 NPUMEHEHUIO B CU-
cTeMax No3uLMOHNPOBAHUSA AKOPHBIX NMMHUI U3 BOSTOKOHHBIX CUHTETUYECKUX KAHATOB, a TakkKe AONONHUTENb-
Hble TpeboBaHUA K CBOMCTBaM BONIOKOHHBIX CUHTETUYECKUX KaHATOB.

HacToswmi cTaHaapT Takke MOXET pacnpoCTPaHATLCS HA CUCTEMbI MO3ULIMOHUPOBAHUSA C OAHOW AKOP-
HOW NUHUENR M apyrue CUCTEMbl NO3ULMOHUPOBAHUS OAHOTOYEUHBLIX NNABY4MX NPUYANOB, NPU YCMOBUM, YTO
3TU TpeboBaHUA NPUMEHUMBI.

[eiicTBUE HACTOALLETO CTaHAAPTA HE PACNPOCTPAHAETCA Ha HATSDKHbIE CBSI3U CUCTEM MO3ULIMOHMPOBA-
HUS T1a8yYUX MOPCKUX Hehme2a3onpoMbIC/I08biX COOPYXeHUll U ONopPHbIe KOMMOHHLI CaMonodbem-
HbIX ny1asy4ux 6ypoebix niam@opm.

M3noxeHHble B CTaHAapTe METOAONOMMM NOCNeAOoBaTENbLHOIO aHanu3a cUCTeM NO3ULMOHUPOBAHUNA
MNaBy4YnX COOPYXKEHUIA C yHETOM rMAPOMETEOPONOrNYECKMX YCROBUI NMOLLAKM YCTAHOBKU, XapaKTepUCTUK
NNaBy4Yero COOPYXEeHUs, a Takke Apyrux hakTopoB MOryT UCMONbL30BATLCA ANS OnpeAeneHus COOTBETCTBUA
MPOEKTUPYEMBIX CUCTEM NO3ULMOHUPOBAHUA (DYHKLMOHANBbHLIM TPeGOBaHUAM HAaCTOSILLErO CTaHaapTa.

lMpu npoekmupoeaHuu, cmpoumesibcmee U 3KCIJIyamayuu cucmem Mo3uyUoHUpPOsaHus Nod
mexHuUYyecKuM HabniodeHuem Pocculicko20 MOPCKO20 peaucmpa cydoxodcmea e AononHeHuUe K mpe-
606aHuUAM Hacmoswe2o cmaHOAapma cnedyem ewbinosiHAMb mpeboesaHus [1] u [2].

2 HopmaTuBHbI€ CCbISIKN

B HacTOsILLEM CTaHZapTe MCNONb30BaHbl HOPMaTUBHbIE CCLINKW HA CneayloLiMe CTaHaapThbl:

I'OCT 34233.1 CocyObi u annapamsi. Hopmbi u Memodeil pacyema Ha npoYyHocmeb. O6wue mpe-
60eaHusn

FOCT P 54483—2011 (MCO 19900:2002) HedTAHas n razoBas NPOMBILLIIEHHOCTb. [1naTtgopmMbl MOp-
ckune ans Hedpteraszoaobbiun. O6wme TpeboBaHus

'OCT P 55311 HebmsHasa u 2a306asi NpOMbiWIIeHHOCMb. COOpPYKeHus Heghme2a3onpomMbiCiio-
eble mopckue. TepmMuHbl U onpedesnieHUs

FOCT P 57148 (MCO 19901-1:2015) HedpraHaa un razosas npoMbILLNEHHOCTL. CoopyXeHusa HedTera-
30MpPOMbICIIOBblE MOpPCKUE. MpoeKTMpoBaHWe K SKChnyaTaums ¢ y4eTOM ruapoMeTeopONorMyeckux yCroBui

FOCT P 57555 (MCO 19901-3:2014) HedbtsiHasA 1 rasoBas NPOMbILLAEHHOCTL. COOpyeHus Hedreraso-
NPOMBICIOBLIE MOpCKue. BepxHue cTpoeHus

MpuMedaHue —Npu Nomnb3oBaHUN HACTOSILLMM CTaHAaPTOM LienecooBpasHo NpoBepUTL AeiCTBUE CCHITOYHBIX
CTaHAapToB B MH(OPMaLMOHHON cUcTeMe 0BLLEro NoMb30BaHUA — Ha ouLMansHoM caiiTe defepansHOro areHTcTBa Mo
TEXHWYECKOMY PEeryrnupoBaHuio U METPOMOMMK B CETU VIHTEPHET UM MO €XerofHOMy UHGOPMaLMOHHOMY yKasaTerto «Ha-
LMOHasbHblE CTaHAapThI», KOTOPbIK OMyGRNUKOBaH MO COCTOSIHUIO Ha 1 SHBaps TEKYLLEro roaa, U no BeiNyckam exXeMecsiy-
HOTO MHPOPMALMOHHOTO yKasaTens «HalnoHanbHble cTaHgapThl» 3a TeKyLUiA rof. Ecnu 3amMeHeH CChiNoYHbIA CTaHAapT,
Ha KOTOpbIA [jaHa HeaaTUpOBaHHas CChIfka, TO peKOMEHAYeTCs UCMONb30BaTh AEACTBYIOLLYH BEPCUIO 3TOTO CTaHhapTa
C Y4ETOM BCEX BHECEHHBIX B AaHHYH BEPCUI0 N3MEeHEHUI. ECIM 3aMeHeH CChINOYHbIA CTaHAapT, Ha KOTOpLIN AaHa faTu-
pOBaHHasi cchifika, TO PEKOMEHAYETCA MCMOMNb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKasaHHbIM Bblle FoA0M YTBEPXAEHMS
(NpuHsTURA). ECnn nocne yTBEPXAEHNA HACTOALLEro CTaHAapTa B CCbINOYHbIA CTaH4apT, Ha KOTOpLIA JaHa LaTUupoBaHHas
CChIfika, BHECEHO U3MEHeHUe, 3aTparvBatoLLee NoroxeHUe, Ha KOTOPoe AaHa CChifka, TO 3TO NOSoXeHUe peKOMEHAYETCS
NpUMeHsTb Ge3 yyeTa JaHHOro U3MeHEHUA. ECni cehinoYHbIi cTaHAapT oTMeHeH Ge3 3aMeHbl, TO MOMOXEHWe, B KOTOPOM
JaHa CChifika Ha Hero, pekoMeHAyeTcs NPUMEHSTb B YacTy, He 3aTparusatolLei Ty CChInKy.

3 TepMUHLI U onpeneneHns

B HacTosAweM cTaHaapTe npuMeHeHbl TepMuHbl no FOCT P 55311, a Takke criegylowme TEPMUHBI C CO-
OTBETCTBYHOLLMMM ONpeaeneHnsaImMn:

3.1 Bepudukauma (verification): KoMmnnekc meponpusituini N0 ONpeaeneHnio U oueHke PaKkTUYeCKnx
3HAYEHUIN KOHTPONUPYEMBIX MapameTPOB, XapakTepusyLmux pabotocnocoGHOCTbL 06bLEKTA NPOBEPKK U Onpe-

* [lna ydobecmea nonb3osaHus Hacmoawum cmarHOapmom 30eck U 0anee o mekcmy nod nnagy4yumu Coopyxe-
Huamu cnedyem noHUMams rniaagy4ue MOPCKUE Hegbmeaa3ornpoMbiCiO8ble COOPYXeHUS U cyda meXHUYecKoeo grnoma.
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AENSIOLLUX BO3MOXHOCTb €70 AarlbHEMLel akcnsyaTauum, peKOHCTPYKLIMM UIM He0BX0AUMOCTL BOCCTaHOB-
NEHUsi, YCUNEeHUsi, PEMOHTA.

3.2 BepxHee cTpoeHue (topside): KOHCTpykummn n 060pyaoBaHue, yCTaHOBNEHHBIE HA ONOPHYIO YacTb,
obecneynBatoLyye HYHKLMOHMPOBAHWE MOPCKOFO HECHTEra3oNnPOMBICIIOBOrO COOPYXKEHUA NO €ro HasHave-
HUI0.

MpumevyaHusn

1 [ns nnaBy4nx coopyxeHnit nanyba He ABNAETCA YacTbio BEPXHEr0 CTPOEHUS.

2 [ns camonoAbeMHol NnaByyeit GypoBOW YCTaHOBKM KOPNYC HE SBMSETCH YacTblo BEPXHEro CTPOEHUS.

3 OTaenbHo M3roToBrieHHas Hecylas nanyba ABnAeTcA YacTbio BEPXHEro CTPOEHUS.

3.3

Bo3gencTBue (action): AsneHune, Bobi3biBaOLLEE BHYTPEHHUE CUSIbI B 9NIEMEHTaX KOHCTPYKLIUK.
[FOCT P 54483—2011, craTbs 3.6]

34

rPYHT MOpcKoro aHa (seabed soil): MpyHT, cocTasnAoLLmi BEPXHUM CIOI MOPCKOIo AiHA.
[FOCT 23634—83, cTaTbs 49]

3.5 auHamuueckoe BosgencTeue (dynamic action): Bosgencreue, KOTOpoe BbI3bIBAET CYLLIECTBEHHbIE
YCKOPEHMSI COOPY>KEHUS U €70 KOHCTPYKTUBHbBIX 9IEMEHTOB.

3.6 Kracc coopyXeHus no Tpe6oBaHMAM CTOMKOCTM K BHELUHMM BO3AENCTBUAM (exposure level):
Cucrema knaccudukauum, yctaHaenusaowas TpeboeaHus A8 COOPY>XEHUW, OCHOBaHHAsA Ha paccmoTpe-
HWM NOCNeACTBUIA pa3pyLUEHUSA COOPYXEHUI Ha 6e30MacHOCTb XU3HU, OKpYXXaloLLen Cpeabl 1 9KOHOMUYe-
CKWUX NoTepb.

3.7

KOHCTPYKLUSA (structure): OpraHn3oBaHHasi KOMOMHALWA COEANHEHHBIX MeXAy CODOIN 3MeMEHTOB, Bbl-
NONHSAOLLUMX HEeCyLUMe, orpaguTenbHble MO0 COBMELLEHHbIE PYHKLIUM.

[FOCT P 54483—2011, crartba 3.13]

3.8 koMGuMHMpoBaHHaA cuctemMa nosuumoHupoBaHua (thruster-assisted stationkeeping system): Cu-
cTema no3vuMOHMPOBaHUS, B KOTOPON HENPEPLIBHOE yAEPXKaHWe MnaBy4vero COOPY>XeHus Haa 3aaHHOW TO4-
Kol obecnevmBaeTcsl COBMECTHOW paboToN SSKOPHbIX NMUHWIA U CPeACTB aKTUBHOTO YNPAaBMeHus.

3.9 MMHMManbHOe paspbiBHOEe ycunue (minimum breaking strength): MuHumManbHbIn Nnpeaen mexaHu-
YECKOT0 HanpshKeHUs, BbiLLE KOTOPOrO MPOMCXOAUT paspyLUeHne maTepuana u3aenus.

3.10 moGunbHas cuctema no3uLUMOHMpPoBaHUA (Mmobile stationkeeping system): Cucrema nosmymo-
HUPOBaHUA NIABYYEr0 COOPY>XEHUS, BDEMEHHO YCTAHABNMBAEMOTO HA MECTOPOXAEHUN.

3.11 mobunbHOe Mopckoe HedpTerasonpombiCiIoBoe coopyxeHue (mobile offshore structure):
MnaByyee unu craunoHapHOE MOPCKOE HETErazonPOMbLICIOBOE COOPYXEHUE, BPDEMEHHO UCMONb3yemMoe
ANsi BbINONHEHUs1 paboT No 0BYCTPONCTBY U (MNK) SKCRNyaTauumu MECTOPOXKAEHUS.

il pumMedaHne — Mo6unbHble MOpCKue Hed)TeraSOI‘lpOMbICJ‘IOBbIe COOPYXEHUA NCNOoNb3YyHT AN1A BbINONTHEHNA
reonoro-passegoqHbiX, 6ypoBbIX, CTPOUTENBHO-MOHTaXHbLIX PaboT, PEMOHTHO-TEXHUYECKUX paboT B CKBaXUHAX U T. 4.

3.12 mopckoe gHO (seabed): YacTb NOBEPXHOCTU 3E8MHOW KOpbl, HAXOAALAACA B npegenax Mopsi
HWXKE €ro ypoBHA.

3.13 HoMMHanbHoOe 3HaYeHue (nominal value): 3Ha4deHue, npuceanBaeMoe (HasHadaemoe) 6a3oBow
nepemMeHHoON, onpeaensaeMoe Ha OCHOBE 3KCMepUMeHTa unu ousmdeckux yCroBui.
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3.14 HopmaTuBHOe 3HavyeHume (characteristic value): 3HaueHue, ycraHaBnMBaeMoe HOpMaTUBHLIMU A0-
KYMEHTaMU NN NPUHATOE MO PENpPe3eHTaTUBHOMY 3HAYEHMIO.

3.15 oxupaemoe 3HavyeHue (expected value): CTaTUCTMUECKUI MOMEHT NEPBOIO NOpsAKa NAOTHOCTU
pacnpeaeneHus BEpOATHOCTU AN pacCcMarpuBaemMoi NepPeMEHHON, KOTOPbIX B Crlyyae napaMmeTpa ¢ BpeMeH-
HOW 3aBMCUMOCTBIO MOXET ObITb aCCOLIMMPOBAH C KOHKPETHbIM 6a30BbIM NEPUOAOM.

3.16 nepuon noBropsiemocTu (return period): CpeaHuit nepuoa BpeMEHU MeXy BO3HMKHOBEHMAMU
€OObITUA UNK CNyYasiMU NPEBLILLEHUS] KAKOTO-NMG0 3HaYeHUs.

NpumMeyaHue — Kak npaBuno, Ans NpUpPOAHLIX SBNEHUIA UCTIONBL3YETCA NEPUOA NOBTOPAEMOCTHU, U3MEPSEMBIii
B rogax. lMepuog NOBTOPSIEMOCTU B rofjax paBeH BenuvuHe, oGpaTHOI rof0BOIA BEpPOSITHOCTU NPEBLILLEHUA COBLITUS.

3.17 nnaByuyee coopyxenue (floating structure): O6bemHas cTpouTenbHasi KOHCTPYKUMS, CNOCOGHas
nepeMeLLaTbCcs no BOAE B HAABOAHOM UINK NOABOAHOM MOSIOXKEHUN.

3.18 nnaByuui HedprerasogoonsiBarowmit komnnekc (floating oil and gas production complex): Mop-
CKOe nnaBy4yee COOpYXXeHUe Cya0BOMN, MOHTOHHON NN MHON POPMbI C YCTPOMCTBAMM yAEpXKaHUA Ha ToYKe
aKCnnyarauuu, npeaHasHaueHHoe Ans OCYLLECTBNEHUS OAHOW UMM HeCKOMNbKMX (OyHKUMiA: A00bIuKn, npu-
€Ma, XpaHEeHUs, NOAroTOBKN U OTIPY3KN NPOAYKLMMN.

3.19 noBepxHOCTbL MOPCKOro AHa (sea floor): MoBepXHOCTL KOHTAKTA TOSLLM BOAbI U PYHTOBOrO 0C-
HOBaHWA.

3.20 npepenbHoe cocroaHue (limit state): CoctoaHue, Npu KOTOPOM COOPYXEHUE B LENOM Unu ero
3MEeMEHTbI NepecTaloT YA0BMETBOPATL 3a4aHHLIM IKCNAYaTaALMOHHbIM TpeboBaHMAM (PacHETHLIM KpUTEepu-
AM), TpeboBaHMAM NPU NPON3BOACTBE paboT (CTPOUTENLCTBE) UMM HAXOAATCA B COCTOSIHUM, NPU KOTOPOM MX
JanbHeiLas aKkcnnyaTauusa HegonycTuma unm HeuenecoobpasHa, nubo BOCCTAHOBNEHUEe ux paboTocnoco6-
HOr0 COCTOSIHUSA HEBO3MOXHO UM HeuenecoobpasHo.

3.21 npusHaHHOe KnaccudukaumMoHHoe obwecTBo (recognized classification society): YUnen Mexay-
HapOAHOI accoumaumm KnaccumKkaLmoHHbIX 06LLECTB, UMEIOLLMIA NPU3HAHHYIO U COOTBETCTBYIOLLYIO KOMNe-
TEHLMIO U ONbIT paboT C NNaBy4UMKU COOPYXKEHUAMU ANt MOPCKMX ONepauuii B COOTBETCTBUM C 0BLIENpUHA-
TbIMU NpaBKUnaMun 1 Npoueaypamu, NPUMeHsieMbIMU B MOPCKOI HedTerazogobbive.

3.22 npocTpaHCTBEHHAaA cucTeMa nosuunonupoBaHua (spread stationkeeping system): Cucrema no-
3MUMOHMPOBAHUS, B KOTOPOW HENPEPLIBHOE YAEPXKaHUE MaByyero COOPYXeHUA Hag 3afaHHOW TOUKOW obe-
crneymBaeTcsa HeoOX0AUMbIM KOMYECTBOM SKOPHbIX SIMHUIA, KOPEHHbIE KOHLbI KOTOPbIX 3aKpensieHbl K Coopy-
JKEHMIO, A SAKOPHbIE KOHLbl K SIKOPSIM, YCTAHOBMNEHHLIM HA MOBEPXHOCTb MOPCKOFO AHA WUNU 3arnyOneHHbIM B
TPYHT MOPCKOTO AHa.

3.23 pacyeTtHasa cutyaumsa (design situation): YuutbiBaembll B pacHeTe KOMNNEKC BO3MOXXHbIX YCI10-
BWIA, ONPEAENAOLLMX pacyeTHbIe TPEOOBAHUSA K CTPOUTENbHBLIM KOHCTPYKLMAM, CUCTEMAM UHXEHEPHO-TEXHU-
yeckoro o6ecneyeHmnss U 4YacTaAM yKa3aHHbIX KOHCTPYKLUUI U CUCTEM.

3.24 pacueTHbI KpuTEepUI npeaenbHbIX cocTosiHui (design criteria for limit state): CooTHoleHue,
onpegensioLlee ycrnosue peanvsauun npeaenbHoro CoCTOAHUS.

3.25

pacueTHbIf CpoK cnyXObl (design service life): MpuHaTbIN NEpUOA BPEMEHU, B TEYEHUE KOTOPOro
KOHCTpyKLyIo ByayT MCMNONbL30OBATh MO HA3HAYEHUIO C NMPEeAYCMOTPEHHBIM TEXHUYECKUM 00CNyXMBaAHUEM.

[FTOCT P 54483—2011, crarba 3.30]

3.26 penpeseHTaTUBHOE 3Ha4YeHMe (representative value): OgHO U3 MHOXECTBA 3Ha4YEHUI, Hanbonee
6nu3ko xapaktepu3syollee HeoBxoaMMbI MapaMeTp, UCMONb3yeMblii NPU pacyeTax Nno npeaenbHbIM Co-
CTOAHNAM.

3.27 cuctema AMHAMMYECKOro nosuuuoHupoBanus (dynamic positioning system): Cucrema nosuum-
OHMPOBAHWSA, B KOTOPOW HEMPEPLIBHOE yAepKaHWe NNaByyero COOPY>XeHUA Haa 3aAaHHON TOYKoi obecneyn-
BaeTcsa paboToii ABMXMTENEW U CPEACTB aKTUBHOIO YNpaBneHus:.

3.28 cuctema nosmumuoHupoBaHua (stationkeeping system): Cucrema HenpepbIBHOTO yaepXaHus nna-
BY4Y€Ero COOPY>XEHUS HAJl 3aAaHHOWM TOYKOM, B TOM YUCHE C 3a1aHHbIM KYPCOM, OTPaHNYEHNEM NEPEMELLIEHNI B
3ajaHHbIX npegenax n obecnevyeHnem ycnosum Ans BbiMOSIHEHNSA TEXHONOMMYECKUX NPOLIECCOB MPU NMOMOLLM

4
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AKOPEN, AKOPHBIX NIUHUIN, HATSHKHBIX CBA3EN, paboTbl CPeACTB aKTUBHOFO YNpPaBIeHWUs1 Mnu KoMOUHaumen yka-
3aHHbIX CNOCOGOB.

3.29 cucteMa NO3MLMOHMPOBAHUA C HATAHYTbIMU AKOPHbIMKM NuHuaAMM (taut-line stationkeeping
system): MpocTpaHCTBEHHAs cUCTEMA NO3ULIMOHUPOBAHUSA, B KOTOPON HENPEepbLIBHOE yAepKaHue nnasyyero
COOPY>XEHUA HaZ 3afaHHON TOUKOM obecneunBaeTca 3a cyeT ynpyrow aecopMmauyuu npeaBapuUTenbHO HATSHY-
ThIX SSIKOPHbIX FIMHWUNA.

3.30 cucTeMa NO3ULIMOHMPOBAHUSA C NPOBUCAIOWUMM SIKOPHBIMU NMHUAMM (catenary stationkeeping
system): MpoCTpaHCTBEHHAs cuCTEMA NO3ULMOHUPOBAHUSA, B KOTOPOW HENPEepbIBHOE yaepXaHue nnasy4vero
COOpYXEHUS Haa 3aaHHON TOYKOW 0DeCcneYnBaeTca pacnpeseneHHoOn Maccon AKOPHBIX JIMHUIA.

3.31 cuctema ynpaBrneHMsi KOHCTPYKTMBHOM LENOCTHOCTbIO (Structural integrity management
system): COBOKYNHOCTb OPraHU3aLMOHHO-YNPaBNEHYECKON CTPYKTYPbl, CPEACTB, NPOLIECCOB, PECYPCOB U
nepcoHana, o6ecne4yuBaloLLUX yNnpaBrneHe KOHCTPYKTMBHON LIENOCTHOCTLIO B TEYEHME PACYETHOro Cpoka
cnyx0bl COOPY>KEHUS U €0 ANEMEHTOB.

3.32 cocTtoAinne pesepBHOro dyHkumoHuposanus (redundancy check condition): Cocrosinne Bbli-
NMONTHEHUA COOpYXeHUeM Tpebyembix (PYHKLMIA 3a CHET paboThl Pe3epBHLIX ANEMEHTOB B YCIOBUAX OTKasa
M HEUCNPABHOCTEN YAaCTU OCHOBHbIX 3MIEMEHTOB.

3.33 cratucTnyecku 3Hauumoe 3HaveHme (significant value): 3HavyeHue, BEPOATHOCTL CAYYanHOro
BO3HWKHOBEHUSI KOTOPOro unu eule 6onee KpanHUX BEMMYMH HUYTOXHO Mana.

3.34 ctauymoHapHasa cuctema no3MuMOHUpoBaHua (permanent stationkeeping system): Cucrema no-
3ULMOHUPOBAHUS MITABYYEr0 COOPYXXEHUs1, YCTAHABAMBAEMOIO Ha MECTOPOXAEHUN HA BECb NepUoA ero aKc-
nnyaraumu.

3.35 cygHo Texnnyeckoro ¢norta (technical fleet vessel): CyaHo, npeaHasHayeHHOe ANA BbINOMHE-
HUS CTPOUTENBHO-MOHTAXHbIX U (M) PEMOHTHBLIX PaboT npu oGyCTPOKCTBE, dKCnAyaTauumu, NUKBUAaLUK
06beKkTOB 0BYCTPOICTBA MECTOPOXKAEHUS.

3.36 TexHU4eckoe o6cnyxuBanue (maintenance): KoMnnekc Meponpusituii, BbINONHAEMbIX B TEYEHUE
pac4eTHOro cpoka cry»6bl COOPY>KeHUs (KOHCTPYKLMK) ANnst 06ecnevyeHmns ero NpUrogHOCTU K UCNONbL30BaHUIO.

3.37 npurogHocTb K ucnonb3oBanuio (fit-for-purpose): Coorsercreue TpeboBaHUAM AENCTBYIOLLIMX
HOPMaTUBHbIX AOKYMEHTOB C Y4ETOM obecneveHusn obLuen LenocTHoCTU, 6e30NacHOCTU IKCnyaTaLum U Ox-
paHbl OKpY>KaloLLEen cpeabl.

3.38 vactora guckpetrusauum (sampling rate): Uucno oTCYETOB M3MEPAEMOrO CUrHana B eauHULYy
BPEMEHMU.

3.39

acd ekt Bos3pencTeuna (action effect): Peakunsi (BHyTPEHHME yCUNUA, HANPSXKEHUN, NEpPEMELLEHUS,
aedopMauum) CTpoUTENbHBIX KOHCTPYKLUMIA HA BHELLHME BO3AEWCTBUS.

[FOCT 27751—2014, cTaTbs 2.2.14]

3.40 aneMeHT cucTemMbl No3nLMoHnpoBaHus (stationkeeping system component): YCTponcrso, Bxo-
Zslee B COBOKYMHOCTb B3aUMOCBA3AHHbLIX YCTPOWCTB, CNONb3yeMbIX AN HABEAEHUA U yAepXaHua nna-
BYYUX COOPYXEHUI C TpebyemMon OpueHTaumein U TOYHOCTLIO Haj 3aaHHON TOYKON.

3.41 akopHasa nuHuA (anchor line): SnemeHT cUCTEMbI NO3ULIMOHMPOBAHUS, COCTOALLMIA U3 LIENN UK
KaHata, COeAMHUTENbHbIX 3BEHLEB, aMOPTU3UPYIOLLMX OYEB U CTabUNM3NPYIOLLMX TPY30B, NPeaHAa3HaYeH-
HbIli ANA COEAUHEHUS NNABYYEro COOPYXEHUS C IKOPEM, YCTAHOBMEHHbIM Ha MOBEPXHOCTb MOPCKOrO AHa
nnu 3arny6neHHbIM B IPYHT MOPCKOTO AHa.
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H/m;

4 O603HaueHun

B HacToALWEM CTaHA4apTe UCNONb30BaHbl cneayowme 0603HaveHus:
C — koappuumeHT (6e3pazMepHblii, €CNKU HE yKa3aHo UHOE);

D — rofi0BOE YCTanocTHOe noBpexaeHue, rog=';

d — AnameTp KaHTata unu Kkanubp uenu SKOPHOWM NUHUK, M;

F — npamoe Bo3gelnicteue, H, nubo npaMoe BO3AeNCTBUE HA eauHULY AnNuHbl, H/M;
f—vacrorTa, I'y;

K — nocTtosiHHaga yctanoctu (bespasmepHas, eCnu He YyKa3aHo UHOE);
k — oceBasi »ecCTKoCTb, H/Mm;

L — pacueTHbIlit CPOK Cry»0bl, NeT;

| — anuHa, wm;

M — wmacca, Kr;

m — oBpaTHbIN YKNOH KpuBbiX ycTtanoctu T-N nnu S-N;

N — o6uiee KonNn4ecTBo AONYCTUMbIX LIMKIOB;

N — KONIMYECTBO LMKIIOB B rog, rog~';

P — BEpPOATHOCTb BO3HUKHOBEHUSI COOLITUS;

S — nepewmeLyeHne, M;

Sr — pasmax HanpsbxkeHui, MMa;

S — CTaHAapTHOE OTKMNOHEHUE;

T — HaTtskeHue, H, unn 6e3pasmepHblii AnanasoH HaTSXKEHUS,

t — Bpems, nepuog Unu NPOAOCIMKMTENBHOCTL, C;

V — CKOpPOCTb, M/C;

W — BecC norpy>keHHON 4acTu areMeHTa CUCTEMbI NO3MLIMOHUPOBAHMUSA, H, unn BeC Ha eaANHULY ANWHBI,

[ — ramma-yHkuuns;

¥ — pacyeTHbIN koapduumeHT 6e30nacHoCTH;

O — mapameTp 4acTOTHOTO AMana3oHa NPUMEHNUTENBHO K YacTOTE BOJH;

¢ — rogosas non3y4yectb Metanna, % B roa;

O — OTHOLUEeHWE CTaHAAapPTHOro OTKINOHEHNUA BAPUAHTOB HaTAXXEeHUA OT CpeaAHEero 3Ha4eHna K 3TafiloHHO-

MY paspbIBHOMY YCUMUIO;

o — MIOTHOCTb, KI/MS.

5 CokpaueHusi

B HacTosiLLeM cTaHgapTe UCMNOnb30BaHbl CREAYLLME COKPALLEHUS:

MO — mexxayHapoaHasa Mopckas opraHusaums;

MHI'C — mopckoe Heghme2a30npoMbICII080€ COOPYIKEHUEe;

HMA — HeoBuTaeMblii NOABOAHLIN annapar;

MKO — npu3HaHHOE KnaccudukauMoHHOe 06LLECTBO;

MMHK — nnaey4uli He¢bme2a30006biearoujuil KOMIIIEKC;

MrNbBY — nonynozpyxHasn nnasy4yas bypoeas ycmaHoeKa;

PMPC — Pocculickuil mopckoli pezucmp cydoxodcmea;

ALS (accidental limit state) — npegencHoe COCTOSIHME MO KPUTEPUSIM aHOMATbHbIX BO3AEWCTBUI U aBa-

PUAHBIX CUTYaLMNI;

ASTM (American society for testing and materials) — AMepukaHckoe o6LIeCcTBO N0 marepuanaM u mx

NCNbITAHUAM,

6
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CALM (catenary anchor leg mooring) — 0AHOTOYEYHbLIN NNABY4KI NPUYan ¢ NPOBUCAIOLLIMMMN IKOPHBIMU
IMHUAMK;

DSS (direct simple shear) — npsiMo¥ NpOCTON CABUT,;

FLS (fatigue limit state) — npeaenbHOe COCTOsIHUE MO KPUTEPUIO YCTANOCTHOW NPOYHOCTHY;
FMEA (failure modes and effects analysis) — aHanu3 suaos 1 nocneacTsui OTKa3os;
FOS (factor of safety) — koacbdmumeHT 6e3onacHoCTy;

FPSO (floating production, storage and offloading unit) — MHK, npegHasHayeHHbIn Ana npuema, noj-
rOTOBKW, XPaHEHUA W OTIPY3KU NPOAYKLUMK;

FSO (floating storage and offloading unit) — INHK, npeaHa3Ha4YeHHbI AnNa npuema, XpaHEHUSA 1 OTIPY3Ku
npoaykuuu);

IMCA (International Marine Contractors Association) — MexayHapogaHasa accoumauua MOpPCKux noa-
PSAYMKOB;

MDS (mooring design states) — pacyeTHble COCTOSAHMA CUCTEMbI NO3ULMOHUPOBAHUS;

SALM (single anchor leg mooring) — 04HOTOYEYHbIN NNasy4Yuii Npu4an ¢ OAHON AKOPHON NINHWEN;

SEPLA (suction embedded plate anchor) — nnuToBuAHbLIN AKOPb, 3arnybnsaemblit BaKyyMHbIM TOSKare-
newm;

SLS (serviceability limit state) — npegenbHoe cocTrofHWe NO KpUTEPUAM NPUFOZHOCTU K HOPMASbHON
aKennyarauuu;

ULS (ultimate limit state) — npegenbHoe COCTOsIHUE NO KPUTEPUAM HECYLLIEN CMOCOBHOCTM.

6 OOwWwmne nonoxeHusn

6.1 PyHKUMOHANBbHbIE Tpe6oBaHusA

HasHayeHueM cuCTeMbl NOULIMOHUPOBAHUS ABIISETCA yAep)KaHUe NNaByvyero COOPY>XEHUA Hag 3aaaH-
HOI TOYKOM C OrpaHUYeHNeM NepemMeLLEHU B 3aaaHHbIX npeaenax u 06ecneyeHnemM HOpManbHBIX YCIOBUiA
AnNs BbINOMHEHUS TEXHONOrMYeCcKUX NPOoLEeCCoB.

OrpaHu4eHus nNo ropu3oHTanbHbIM NepeMeLLeHUsIM 1 OPUEHTALIMKM NNaBYy4YEro COOPY>XXEHUS yCTaHaBNu-
BalOTCH 3aKa34ukoM 6 3adaHuu Ha MPOoeKmuposaHue WU Onpeaensiotcs nNpu NpOeKTUPOBaHUN CUCTEMbI
No3nLUMOHUPOBAHKSA B LENAX 06ecneyeHus:

- ©e3onacHOCTM NepcoHana;

- 3aluThbl OKPY>KaloLLen cpeabl;

YCTOMUYUBOCTU M KCMIyaTaLUMOHHON HafeXXHOCTU MIAaBY4YEro COOPYXKEHUST;

- 3KCMyaTauuOHHOI HAaaeXHOCTU 060Py0BaHMSA BEPXHUX CTPOEHMIA;

- LEnoCTHOCTU W 3KCMyaTaLMOHHON HaAeXHOCTU OypoBbIX, A0OLIBAIOLLMX, TPAHCMOPTHLIX UMK APYIHUX
TUMOB pan3epos;

- 3a30poB 6e30nNacHOCTU A0 PacnonOXeHHbIX PAAOM APYTUX COOPYXEHUI n obecnevyeHus JocTyna noa-
BOZHbLIM U HAaJBOAHbLIM YaCTsIM COOPYXXEHUI Of1s1 KOHMPOJIS U OCMOMPAa;

- UHbIX TPeBOBaHMIN K NO3ULMOHMPOBAHUIO NIIABYYMX COOPY>XXEHUN.

COOTBETCTBME NPOEKTUPYEMOW CUCTEMBI NO3MLIMOHUPOBAHUSA YKa3aHHbIM TpeboBaHUsIM 0BecneunBaioT
NPUMEHEHUEM METOA0B NOCNEeA0BaTENbHOIO aHanNU3a, U3NoXXeHHbIX B pa3aenax 9 u 10, u yaoBNeTBOPEHUEM
pacyeTHbIX KpUTepueB, NpeacTaBneHHbIX B pasgene 11. BHewHne BO3AENCTBUA HA NNaByvyee COOPYXEHue,
Bbi3blBaloLMe aPdeKTbl BO3AEUCTBUA, TAKUE KaK HATSXKEHUE SKOPHbIX JIMHUIA, NEpPEMELLEHNE COOPYKeHUs
M YCUIUA HA AKOPSAX, AOIDKHbI ObITb OLEHEHbI AN BCEX AONYCTUMBIX PACHETHBIX CUTYaLUii U CONOCTABMEHbI
C COMPOTUBMEHUEM CUCTEMBI MO3ULIMOHNMPOBAHUSI U €€ SNEMEHTOB ANA onpefeneHns 3anaca NPOYHOCTU CO-
NPOTUBAEHUSA Pa3pPbIBY SKOPHbIX IMHUN, UCKINIOYEHUS NPEBBILLEHUS JOMYCTUMbIX NEPEMELLEHUI COOPYXKEHUS,
CMon3aHus IKOpPen UNM BO3HMKHOBEHUA APYrMX HEXeNnaTenbHbIX COObITHIA.

JononHutensHaa nugopmMauma u pekomeHgauum npusesaeHsl B A.5.1 (npunoxenue A).

6.2 Tpe6boBaHusa 6e30nacHOCTU

Be30nacHOCTb JKM3HN 1 340POBbA NEPCOHAna, COXPAHHOCTL MMYLLIECTBA M OXPaHa OKPY>XaIoLLEen cpeabl
[OJDKHBI ObITb OCHOBHBIMU MPUHLMMAMU NPOEKTUPOBAHUSI CUCTEM NMO3ULIMOHUPOBAHMUSI M 06ECNEeUNBATLCA Bbli-
NONMHEHUEM CIIEAYIOLIUX MEPONPUATUN:
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- NMPOEKTUPOBAHMEM N OLIEHKON CUCTEM MO3ULIMOHMPOBAHUA C YH4ETOM BO3AEWCTBUI OKpYXXKaloLLe cpe-
bl WU APYrMX BHELLHWX BO3AECTBUIA, KOTOPLIE MOTYT BOSHUKHYTbL B NEPUOJ, PACHETHOTO CPoKa Cnyx0bl nna-
BYYUX COOPYXXEHWUIN U CUCTEM UX MO3ULMOHUPOBAHUS;

- MPOEKTUPOBAHMEM U OLIEHKOW CUCTEM MO3ULIMOHUPOBAHUSA C YYETOM YCIIOBUIA NIOLLAAKN YCTAHOBKU B
nepuoa NOCTaHOBKU CyA0B TEXHUYECKOro (hnoTa;

- paspaboTkoin GesonacHbIX MPOLEAYP 9KCnryaTauuu B LENsAX BbISBNEHUS U MUHUMU3ALMKU PUCKOB
TpaBmaTuama nepcoHana;

- MAEHTUMUKALMEN N OLIEHKOW BEPOSITHLIX OMACHBLIX COBLITUI U CHUXEHUSI UX NOCNEACTBMIA;

- BbINONHEHWEM OLIEHKW pUCKa AN UCKITIOYEHUS BOIMOXHbIX OTKA30B, CO3AAI0LLMX YrPO3Y >KU3HU NEPCOo-
Hana unu HapyLeHUIO KOHCTPYKTUBHOW LIENOCTHOCTH;

- BbINONHEHUEM TpeboBaHuin 6€30NacHOCTU, M3NOXEHHbIX B [3].

JaHHble MEPONPUATUS BbINOMHAOT NPU NPOEKTUPOBAHMM CUCTEM MO3ULIMOHMPOBAHUS, X OLIEHKE, a Tak-
Ke npu pa3paboTke NPUHLUMNOB MX SKCnyaTaumu.

HononHutenbHasa nHdopmaumsa U pekoMeHaauun npueeaeHsl B A.5.2 (npunoxexue A).

6.3 TpeGoBaHUA K MHXKUHUPUHTY

Pa6oTbl B 06NacTu MHXMHUPUHIA BLINOMHAIOT A0 HaYana paboT no NPOEKTUPOBAHMIO UMM OLIEHKE Cu-
CTEM MO3ULIMOHUPOBAHUS B LieNsX 06ecrneyeHnst CnocoOGHOCTH CUCTEMBI BbIMNOMHATL CBOE HA3HAYEHNE B COOT-
BETCTBMU C QOYHKLMOHAMbHLIMU TPEGOBAHUAMM, USMNOXEHHBIMM B 6.1. VHXMHUPUHT JOMDKEH BKMIOYaTh Onpe-
JErieHne BCexX YCrOBUIM U KPUTEPUEB B COOTBETCTBUM C OGLIMMN TPEBOBAHUSAMM U YCTIOBUSIMU, M3TOXKEHHBIMMU
B FOCT P 54483.

6.4 TpeGoOBaHUA K MHCNEKTUPOBAHUIO U TEXHUYECKOMY OGCNYXXMBaHUIO

B dononHeHue Kk mpeb08aHUAM, U3NOXeHHbIM 8 6.3, Ha 3Tane nnaHupoBaHusA paspabarbiBaloT U
OOKYMEHTUPYIOT OCHOBOMONAraowme NPUHLMIbLI MHCMEKTUPOBAHUA U TEXHUYECKOTo obcnyxuBanus, obecne-
YyuBaloLLMe NOAAEPKAHNE KOHCTPYKTUBHONM LIENMOCTHOCTU CUCTEM NOSULIMOHUPOBAHUS U UX AKCTINyaTaLMOHHOM
HaJEXHOCTU Ha MPOTSHKEHNUM PACHETHOro cpoka cnyxdbl. OUeHKY CnOCOBHOCTU CUCTEM MO3ULIMOHUPOBAHUS
BbINOMHATE CBOE PYHKLMOHANbHOE Ha3HAYEHUE NOATBEPXKAAIOT NOCPEACTBOM NPOBEAEHUS MHCTIEKTUPOBAHUSA
U TeXHUYeckoro obcnyxmaanus. TpeboBaHWA K UHCNEKTUPOBAHUIO U TEXHUYECKOMY 06CNYyXMBAHUIO NpeaCTaB-
neHbl B pasgene 13.

6.5 MHCTpyMeHTbI aHanusa

MocnenoBaTenbHbI aHANM3 CUCTEM NO3ULMOHUPOBAHMS CIIEAYET BbINOMHATL N0 METOAUKAM, U3NOXKEH-
HbIM B HACTOSAILLEM CTaHZapre. Peanusauvsa METOAMK aHanM3a Takke MOXeT GbITb BLINONHEHA Ha Gase anpo-
6MpPOBaHHBIX NPOrPaMMHBIX KOMMANIEKCOB C NOATBEPXKAEHHBLIMU pE3yribTaTamMn AaHHbIX.

7 O6wune TpeGoOBaHNA K NPOEKTUPOBAHUIO

7.1 Knaccbl coopyXeHUiA No TpeGoBaHUAM CTOMKOCTU K BHEIWWHUM BO3OeHCTBUAM

7.1.1 O6wune ceegeHus

OnpeaeneHne COOTBETCTBYIOLLMX PaCHETHbIX CUTYaLIMIn U pACHETHBIX KPpUTEPUEB ANA KOHKPETHLIX Nna-
BYUYMX COOPYXKEHUI, MMEIOLLMX pasnuyHble rabaputHble pasMepbl, YPOBHU MExXHUYeCKOol U mexHonoa2u-
4eCKOUl CNOXHOCTU, (PYyHKLUMOHANbHOE HA3HAYEHWE, YUCIIEHHOCTb Pa3MeLlaeMoro nNepcoHana, BO3MOXHbIE
OMacHOCTU U T. 4., AOJDKHO OCYLLUECTBMATLCA COrMAacHO KOHLEMNUMM KIAacCOB COOPYXEHUI no TpebGoBaHuaM
CTONKOCTU K BHELLIHUM BO3E€NCTBUSAM.

B cooTBeTCTBMM C AAHHOW KOHLENUMe nnaByyee COOpy>KeHUe, pasmeLLeHHOe Ha KOHKPETHO nnoLaa-
Ke YCTaHOBKM, XapakTepuayeTca OnpeaeneHHbIM KnaccoM COOpyXeHus no TpeboBaHMsAM CTOWKOCTU K BHELL-
HUM BO3aelcTBUAM. Ka)kgomMy Knaccy COOpYXeHust no TpeboBaHUAM CTOMKOCTM K BHELUHUM BO3L4ENCTBUAM
COOTBETCTBYIOT pacyeTHble CUTYyaUMU U PaCYETHbIE KPUTEPUU NPUMEHUTENBHO K HA3HAYEHWIO A4aHHOro Co-
OpYXXeHUA.

[Nst KOHKPETHOTO NNaBy4e€ro COOPYKEHMA KNacc no TpeboBaHMAM CTONKOCTU K BHELLHMM BO3AENCTBUAM
onpeaenseTca ¢ y4etoMm 6e30nMaCHOCTW XM3HEAEATENBHOCTM NepcoHana u nocneacTsmii BO3MOXHbIX OTKa-
30B. Be30MacHOCTb XU3HEAEATENbHOCTU HAaNPAMYIO 3aBUCUT OT PaCHETHON YUCNIEHHOCTU NepcoHana, obeny-
JKUBAIOLLEro COOPYXXEHNUEe, B YCNOBMAX AKCNNyaTaLMOHHbIX NapaMeTPOB OKpyKatowei cpeabl. Mocneacreuns
BO3MOXHbIX OTKa30B OTHOCATCS K MOTEHLManbHOMY pUCKY, CO3JaloLLeMy Yrpo3y >XM3HU nepcoHana npu Bo3-

8



rOCT P 58773—2019

HWUKHOBEHWU ONACHOTO COOLITUS, NOTEHLMANLHOMY PUCKY HAHECEHUS yuiepba okpyxatoLei cpeae U NoTeHLu-
anbHOMY PUCKY 3KOHOMUYECKUX NOTEepb.

OnucbiBaemast KOHLIENUUS KNAaCcCOB COOPYXKEHUI N0 TpebOBaHMAM CTOWKOCTU K BHELLIHUM BO3J€NCTBUSAM
1 NpeAcTaBfieHHble (POPMYNMPOBKU PACcMpPOCTPAHSIOTCA TONbKO Ha Mnasy4ne Mopckue HedTerasonpoMbICIo-
Bbl€ COOPY>XEHUs1, NPeACTaBMEHHbIE B NepevncneHnn a) pasaena 1.

OnpeaeneHue KnaccoB COOPY>XEHUI Mo TpeOOBaHUAM CTOWKOCTU K BHELLUHUM BO3AEWCTBUSAM NPUMEHU-
TENbHO K NNaBy4YuM COOPY>KEHUAM U3NOXEHO B [3].

DononHutenbHas uHdopMauus u pekomeHaauum npuseaeHsl B A.6.1 (npunoxexue A).

7.1.2 Knaccbl CMCTEM MO3UMLMOHUPOBAHUA NO TPeOOBaHUAM CTOMKOCTU K BHELWUIHUM BO3AEWCT-
BUAM

Knaccbl CTauMOHAPHBIX CUCTEM MO3ULIMOHMPOBAHUA NO TPebOBaHWUAM CTOMKOCTU K BHELUHWM BO3AeEN-
CTBMSIM HE MPUHUMAIKT HUXKE KIacCOB NIaBy4YUX COOPYKEHWI NO TpeboBaHWUAM CTOMKOCTM K BHELUHWM BO3-
AENCTBUAM, YAEPXKNBAEMbIX AAHHLIMU CUCTEMAMMU.

7.2 MNMpepenbHble COCTOAHUA

7.2.1 O6wme cBeageHuA

O6wpe npuHumnel npoektupoBaHus MHIC npeacrasnexbl B FOCT P 54483. 3kcnnyaTauuoHHbIE Xa-
paktepuctukn MHIC B uenomM nnu ero 4actein NpoBepsoT Ha onpeaerneHHble npeaernbHble COCTOAHUSA, Npu
NPeBbILLEHUI KOTOPLIX KOHCTPYKLMS NepecTaeT YAOBMNETBOPATb PACHETHBIM TPEOOBaHNAM.

Ons kaxxaoro npeaenbHOro COCTOSHUA ONpeaensloT COOTBETCTBYIOLLME PACHETHbIE CUTYaALMU, MOAENK
pac4eToB, pacyeTHbIE KPUTEPUU U BLINOMHAIOT aAE€KBATHbLIE NPOLEAYPbI C LIENbIo BEpudmKaLmm COOTBETCTBUSA
TpeboBaHUSAM K MPOEKTUPOBAHMIO.

7.2.2 NpepenbHbIe COCTOAHUSA ANSA CUCTEM MO3ULUOHUPOBAHUSA

Mpu NpoeKkTMpoOBaHUN paccMaTpUBaIOT YETLIPE KaTEropun npeaenbHbiX COCTOAHUA B COOTBETCTBUM C
TpeboBaHusimm FOCT P 54483

- ULS — npeaenbHble COCTOAHNA NO KPUTEPUSIM HECYLLEH CnoCOBHOCTH;

- SLS — npeaernbHble COCTOAHUA NO KPUTEPUAM NPUFOAHOCTU K HOPMAarnbHOMN JKCnnyaTauuu;

- FLS — npeaenbHble COCTOAHUSA MO KPUTEPUAM YCTaNnoCTHON NPOYHOCTH;

- ALS — npepaenbHble COCTOAHUA N0 KPUTEPUSAM aHOMaSbHLIX BO3AENCTBUN U aBAPUIAHBIX CUTYaLUUA.

JononHutenbHaa nHopmauua u pekomeHaauum npusegersl B A.6.2.2 (npunoxeHue A).

7.3 OnpeperneHne pacyeTHbIX CUTyaumun

[ns obecnevyeHus yHKYUOHUPOSaHUSI CUCMeM NMO3UYUOHUPOSaHUSI Ha NPOMSHXeHuUU pacvem-
HO20 cpoka crnyx6bi1 npu onpedesieHuu pacyemubix cumyauyull O0MmKHbI 6bIMb y4meHbl:

- (DYHKYUOHaNbHOe Ha3Ha4YyeHue cucmeMb! NO3UUUOHUPOSaHUS,

- 9KCMIyaTaLMOHHbIe TpeGoBaHUSA K CUCTEME NO3ULMOHUPOBAHUS;

- pac4€eTHbLIV CPOK CNYXObl;

- onacHble (haKkToOpbl, KOTOPbIE MOMYT YrpOXaTb CUCTEME MO3ULMOHMPOBAHUA U NNaBy4eMy COOpPYXKe-
HUWIO, KOTOPOE OHA YAEPXKMBAET;

- noTeHuuManbHble NOCNEeACTBUS HYACTUUMHOIO UIMN NOJSIHOMO OTKAa3a CUCTEMbI NO3ULMOHUPOBAHUS;

- NPUPOAHO-KNUMaTUYECKMe 0COBEHHOCTU PacnoNOXeHUs! MNoLAAKU YCTAHOBKMU.

7.4 PacyeTHble cuTyaumum

7.4.1 O6wue cBepgeHuA

OnpepaeneHne u UCNOMbL30BaHUE NAapaMeTPOB rMAPOMETEOPOIIOrMHECKUX YCNOBUI NNOLLAAKU YCTAHOBKN
ANsi NPOEKTUPOBAHUSA CUCTEM MO3ULIMOHUPOBAHUA OCYLLECTBASIIOT B COOTBETCTBUM C TpebOBaAHMAMMU HACTONA-
LLero NyHKTa craHgapra U HopmaTuBHbIX NnonoxxeHnii FTOCT P 54483 v FTOCT P 57148.

PacueTHble cuTyauumn AOMKHbI BKNOYaTb B ce0s1 Bce TpeboBaHMA NO TEXHUYECKOMY OGCNY>XUBaHUIO U
aKcnnyarauum, Kotopble Heobxoaumbl Ana obecnevyeHnst (hyHKLMOHMPOBAHUA NNABY4Ero COOPYXEHUS U yC-
TIOBUI OKPY>XKAIOLLEH Cpeabl, KOTOPble MOTYT OTPULATENBHO BO3AENCTBOBATL HA CUCTEMY NO3ULIMOHMPOBAHUS
B cooTBeTCTBUM C FOCT P 54483.

Mpu npoekTMpoBaHMKU CUCTEM NO3ULIMOHUPOBAHUSI NNABYYMX COOPYXKEHWUI YYUTLIBAKOT BO3AENCTBUS
BHELUHMX YCMOBUI OKPYXKaloLen CpeAibl C XapakTepHbIMU Nepuogamu NOBTOPAEMOCTHU (BETEP, BOSHbLI, TEYe-
HUA, MOPCKOW nej, cHe2 u obnedeHeHue) Ha NNaBydYee COOPYXXEHUE, pan3epbl UNKU HA CUCTEMY NO3ULUOHK-
poBaHus.
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B cnyyae OTCYTCTBMS AaHHbLIX MO YCMOBUSIM OKPYXXAlOLWEN Cpeabl Ha NnoLiaake YCTaHOBKM BO3MOX-
HO NMPUMEHEHUE I3KCTPEMAarbHbIX 3HAYEHUI AMNA KOHKPETHBLIX reorpadMyecknx 30H, MPEeACTaBEHHbIX B
F'OCT P 57148. [laHHble 3HAa4YEHNA ABNAOTCA YCPEAHEHHBIMU U MPUMEHUMbIMK A5A CTAAUA NPEeANPOEKTHbLIX
npopaboTtok. MNepea ncnonb3oBaHMEM yKa3aHHbIX AaHHbIX 3aKas34yuKk JOMMKEH MpoaHanu3uposartb MX AOCTO-
BEPHOCTb, @ B cry4yae Heobx0AMMOCTU Ha 3aBepLUaloLLen cTaauy NPoeKTUPOBAHUA 3aMEHUTL UX Ha daKTuye-
CKUe faHHbIe NO YCNOBUAM OKPYXaIoLLEn cpeabl HA NNoLaaKe YCTAHOBKU U nepeaatb NpPOeKTaHTy.

Kputepuu, KOTOpbIM AOIMKEH YAOBNETBOPSATL MPOEKT, MOryT HANPAMYIO ObiTb CBA3aHbI C KOHKPETHLIMU
OpMYNMpPOBKaMU PACHETHBIX CUTYauUuMiA. B 9TOM crnyyae pacyeTHble CUTyaLum, NPoLece BbIMUCIEHUIA U pac-
YeTHble KpUTepun ByayT CBA3aHbI Mexay coboli U He AOMKHbI OTAENATLCA OAMH OT APYroro.

Ona cTauMoHapHbIX CUCTEM NO3MLMOHMPOBAHWUA PACYETHbIE CUTyaLMu, NEePeYNCreHHbIe HUXe, OTHO-
CATCA K CMCTeMaM NO3ULIMOHUPOBAHUA ANA NNaBy4MX COOPYXKEHWUI C KNacCOM COOPYXEHUs No TpeboBaHuAM
CTOMNKOCTM K BHELUHWM BO34ENCTBUAM L1 B COOTBETCTBMUM C [3].

7.4.2 PacyeTHble CUTyauuu OnsA npeaenbHOro COCTOAHUSA NO KPUTEPUAM Hecylen CNOCOOGHOCTHU
uLs

7.4.2.1 OBwume cBeaeHus

MapameTpbl NPOEKTUPOBAHUSA C YYETOM BO3AEWCTBUII BHELLUHMX YCMOBUI OKPY>KaloLen cpeabl paspaba-
TbIBAKOT HA OCHOBE JaHHbIX MO rMAPOMETE0PONOrMYECKUM YCIIOBUAM HA NroLuajake ycTaHoBku. [nsa crauuo-
HapHbIX CUCTEM MO3ULMOHMPOBAHMA NNaBy4YNX COOPYXEHWUI AaHHbIE YCOBUS NpeacTaBneHbl B 7.4.2.2, ans
MOBUMBHBIX CUCTEM MO3ULMOHUPOBAHUA B 7.4.2.3.

HononHutensHasa nHdopmMauma U pekomeHgauun npuseaeHbl B A.6.4.2.1 (npunoxexue A).

7.4.2.2 CTayMoHapHbIe CUCTEMBI NO3ULMOHUPOBAHUSA

7.4.2.2.1 O6wume ceeaeHus

Ona crayMoHapHbIX CUCTEM MO3ULIMOHMPOBAHUA Nepuos MOBTOPAEMOCTU MapameTpoB, XapakTepusy-
IOLMX YCMOBUSA OKPYXXaloLen cpeabl Ha nnoLajke yCTaHOBKU, AOMKEH B HECKOMbKO Pa3s NpesbilaTb CPOK
Cnyx0bl CUCTEMbI NO3ULIMOHUPOBAHMUS.

MapameTpbl, XapakTepusyoLLue yCnoBua OKpyxatoLLein cpeabl Ha NnoLajaKke YCTaHOBKN, XapaKTepHble
Ans npefensHoro coctosHuA ULS B HacTosLeM CTaHaapTe, AOMKHLI OCHOBLIBATLCA HA Nnepuoae NoeTopse-
MOCTM oauH pas B 100 nert, 3a UCKNIOYEHNEM CyqaeB, YKa3aHHbIX HUXE.

HononHutenoHada nHdopmaumusa n pekoMeHgauun npuseaeHsl B A.6.4.2.2 (npunoxetue A).

7.4.2.2.2 CTaynoHapHble CUCTEMbI NO3ULMOHUPOBAHUA C KOPOTKUM PaCYETHbIM CPOKOM CNy>Obl

Ecnun pacyeTHbIn CPpOoK Cny>Obl CUCTEMbI MO3ULUOHMPOBAHUA COCTaBnAeT MmeHee 20 neT, TO BO3MOX-
HO MPUMEHEHME NapaMeTpoB, XapakTepUsyoLUX PacYETHbIE CUTyaLuMmn Npu nepuoae noBTOPSEMOCTU MEHee
100 nert. B Taknx cnyyasix nepuog noBTOPAEMOCTU JOMKEH ONpeaenaTbCsa NOCPEACTBOM OLIEHKU PUCKOB, Y4U-
TbiBasi BO3MOXHbIE NOCNEACTBUA O0TKa3a CUCTEMbI MO3ULIMOHUPOBAHMSA.

HononHutensHada nHdopmaunua u pekoMeHgauumn npueeaeHsl B A.6.4.2.2 (NpunoxeHune A).

7.4.2.2.3 CTaynoHapHble CUCTEMbI NO3MLMOHUPOBAHUSA, PAaCCUUTAHHbIE HA OTCOEANHEHNE

CucremMbl NO3ULIMOHUPOBAHWUA MOTYT ObITk PACCHUTaHBI HA OTCOEAMHEHUE OT MIIABYYEro COOPYXKEHUSA B CIly-
yae onpegeneHHbIX HeBnaronPUATHLIX NPUPOAHbLIX ABMEHUIA, HAaNpPUMEpP BO3AECTBMA aiicOeproB unu yparaHos.
Bo3saeicTBusi Ha nnaByyvee COOPY>KEHWE OT TaKUX HEGNaronpUATHbIX SIBMEHWUIA NPpW NPOEKTUPOBaHUM NO Npeaernb-
HbIM COCTOSIHUSIM MO KpUTEPUSIM HecyLuer cnocobHocTn (ULS) MoryT UTHOPUPOBATLCS B CIeyIOLLIMX Crydasx:

- YOOBMNETBOPEHLI YCIOBUA NPeernbHOro COCTOAHMA N0 KPUTEPUsIM aHOMAasbHLIX BO3AENCTBUI U aBa-
puiiHbIX cuTyaumin (ALS), KoTopble NPeAcTaBnsaloT coboii HebnaronpusTHOE NPUPOAHOE SIBIEHUE B COMETAHUN
¢ 0Tka3oM 6e30nacHOro OTCOeAUHEHUS;

- OJHOBpPEMEHHAasi BEPOSATHOCTb HACTYNNeHWA HEGNaroNPUSITHOTrO BO3AENCTBUSI OKPYXKatoLLEN cpeabl 1
0TKa3a OTCOeAMHEHNA CUCTEMbI NO3NLIMOHNPOBAHNA COCTABNAET MeHee Yyem 104 B roa.

Kpome TOro, KOHCTPYKUMA CUCTEMbl NO3ULIMOHUPOBAHUSA TaKKe AOSMKHA OblTb BEpUUUMPOBAHA B OT-
HOLLeHUK pacyeTHoi cutyauun ULS, koTopas OyaeT coCToATb U3 BO3AENCTBMIA BONH, BETPA, TEYEHUSA U Nbaa
(Npu HanU4yuun) Ha cuctemy NO3ULMOHUPOBAHUSA MO OTAENLHOCTU (TO eCTb 6e3 NnaBy4yero COOpPYKeHUs).

JononHutenbHasa nHopmauus u pekoMeHaauun npuseaeHsl B A.6.4.2.2 (npunoxeHue A).

7.4.2.2.4 CTaumMoHapHbl€ CUCTEMbI NMO3ULIMOHUPOBAHUA B HENOCPEACTBEHHOW BMM30CTM OT APYrux Co-
OpY>XXeHun

Mpu npoekTupoBaHMM CTaUMOHaPHbLIX CUCTEM NO3ULMOHUPOBAHWSA, pacronararomxcs B Henocpea-
CTBEHHON GrM30CTN OT APYrMX COOPY>KEHWUI, NPUMEHSIOT NapameTpbl YCOBUIA OKPY>XXKaloLLENn Cpeabl C yBe-
TNINYEHHbLIM MEePUOAOM NMOBTOPAEMOCTH, B LIENSAX YY€Ta BO3MOXHbIX MOCMEACTBUIA KOHTAKTOB C OObekTamm
00yCTpONCTBa, PACNOSIOKEHHBLIMU Ha NOBEPXHOCTU BOAbI, MO BOAON UMM HA NOBEPXHOCTU MOPCKOrO AHa.

[ononHutenbHaa nHpopmaumua u pekomeHgauum npuseaeHbl B A.6.4.2.2 (npunoxexue A).
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7.4.2.2.5 COCTOsIHME pe3epBHOro PYHKLUMOHNPOBAHUA CTaLMOHAPHbIX CUCTEM NO3ULIMOHUPOBAHMUA

CTaumoHapHbIe CUCTEMbI MO3ULMOHMPOBAHUA NMPOEKTUPYIOT C A0CTATOHHbLIM 3aMacoM MPOYHOCTH, YTOGLI
OHU MOINN BblAEPXMBATbL COOTBETCTBYIOLUME pacHeTHbIE cuTyauum (M. 7.4.2.2.1—7.4.2.2.4) paxxe nocne 06-
pbiBa no6Oo 0AHON AKOPHOW NIMHUM UMK OTKA3a OAHOTO UMN HECKOMNbKWUX ABUXMTENENH, YTO COOTBETCTBYOLLMM
o6pa3om oueHnBaetcs B pamkax FMEA. 310 MOXeT GbiTb NOCNeACTBMEM CrydaiHOro o6pbia, NNaHOBOrO
TeX06CJ’Iy)KVIBaHI/Iﬂ UInn nokKanbHOro oTkasa.

JononHutenbHaa nHdopmMauusa u pekomeHgaumu npuseaeHsl B A.6.4.2.2 (npunoxexue A).

7.4.2.3 MoBunbHble CUCTEMBI NO3ULMOHUPOBAHUA

7.4.2.3.1 MobunbHble CUCTEMbI MO3ULIMOHMPOBAHUSA, YAANEHHBIE OT APYIMX COOPYXEHUN

Mpy NPOEKTUPOBAHNU MOBUIBHBIX CUCTEM MNO3ULMOHMPOBAHUSA, YAANEHHbIX OT APYMUX COOPYXXEHUMN, UC-
nonb3ylT NapamMeTpbl YCIOBUIA OKpYXXatoLien cpefbl C NepuogoM NOBTOPAEMOCTU HE MEHEE OAHOrO pasa B
NATbL NeT.

[ om«eH BbIMONHATLCA aHanM3 pUCcKoB, B X04e KOTOPOro UCCNeayoTCa pasnuyHbie 0TKasbl CUCTEM MO3U-
LIMOHNPOBaHWUS, YTOObI OLEHUTb NOCMNEACTBMA NX OTKa3a U NPOAEMOHCTPUPOBATh, YTO PUCK, OBYCMOBNEHHbI
noTepen NONOXeHusa Hag 3a4aHHON TOYKON, ABNSETCA NPUEMMEMbIM.

JononHutensHas uHdopMauus u pekoMmeHgauuun npuseaeHsl B A.6.4.2.3.1 (npunoxexue A).

7.4.2.3.2 MoGuUnbHbIE CUCTEMBI MO3ULIMOHMPOBAHUS B HEMOCPEACTBEHHOW BnKU30CTU OT ApYrux coopy-
KEeHui

Mpu npoekTupoBaHun MOBUMBHLIX CUCTEM MO3ULMOHMPOBAHUSA, pacnonaraloLLmxca B HENOCPEACTBEH-
HOI BrU30CTU OT APYrMX COOPYXEHUI, UCMONBL3YIOT NapamMeTpbl YCNOBUIA OKPYXXaloLWEN cpeabl C NEPMOAOM
NOBTOPSAEMOCTU He MeHee 0gHOro pasa B 10 nert, AnA y4yeTa BO3MOXHbIX MOCNEACTBUN KOHTAKTOB C 00beKTamu
oBycTpoicTBa, pacnosioXXeHHbIMW Ha MOBEPXHOCTU BOAbI, NOA BOAOW MNKU HA MOBEPXHOCTM MOPCKOTO AHA.

JononHutenbHaa uHopmMauusa u pekomeHgaummn npuseaeHbl B A.6.4.2.3.2 (npunoxenue A).

7.4.2.3.3 CoCTOsIHUE Pe3epBHOrO OYHKLMOHUPOBAHUA MODUNMBHbLIX CUCTEM NO3ULIMOHUPOBAHUSA

MoGunbHbIE CUCTEMBI NO3ULIMOHUPOBAHUA CMEefYET NMPOEKTUPOBAaTL C AOCTATOYHLIM 3aNacoOM MPOYHO-
CTu, YTOOLI OHM MOTTM BblAEPXKMBAaTb COOTBETCTBYIOLLME pacyeTHble cutyauun (M. 7.4.2.3.1 n 7.4.2.3.2) paxe
nocne o6pbiBa 0AHON N3 AKOPHBIX MUHWUIA UMK OTKa3a OAHOTO MW HECKOMNbKNX ABWXUTENEN, YTO COOTBETCTBY-
1owmm obpasom oueHuBaeTcs B pamkax FMEA. 310 moxeT ObiTb nocneacTsMem cnyyanHoro o6pbiea, nnaHo-
BOro Texo6Cny>XMBaHMA MW NOKansHOro oTkasa.

7.4.3 PacyeTHble cuTyauuu Ona npenenbHOro COCTOAHMA MO KPUTEPUAM MPUIrogHOCTU K HOP-
ManbHOW 3kcnnyaTtauuu SLS

Pac4yeTHble cuTyauuu Ansa npeaenbHOro coctosHusa SLS cneayer npuHUMaTb HENnocpeagCTBEHHO Npu
NPOEKTUPOBAHUKN nuéo onpeaensartb ucxoaa u3 I'Ip0L|eHTHOI7I A0NU BpEMEeHU HaxoXXaeHua nnasy4vero coopy-
XXEHUA Ha nnoujaake yCTaHOBKM, rae OyaeT OCylIeCTBNATLCS IKCMyaTauusi B COOTBETCTBUM C €50 (PyHKLUMO-
HarnbHBIM Ha3Ha4YeHUEM.

HononHutenbHas uHdopMauus n pekomeHaauumn npusegeHol B A.6.4.3 (npunoxexue A).

7.4.4 PacyeTHble cuTyaumMm ans npegenbHOro COCTOAIHUSA MO KPUTEPUAM YCTaNOCTHON NPOYHO-
ctu FLS

PacyeTHble cuTyaummn Ans npeaenbHoro coctosHua FLS onpenensaor AnA yCnosuin OKpyXxaioLwen cpe-
Abl, XapaKTEPU3YIOLLMXCA CReayoLwyMmn napameTpamm:

- NepUOAOM, BbICOTOW U HANPABNEHUEM BOJTHEHUS;

- CKOPOCTbIO U HanpaBreHWeM BETPA;

- CKOPOCTbIO, NpodunemM n HanpaeneHmem Teyenus (cMm. 9.3.5.5 no acnekraMm nepeMeLLeHni, Bbi3biBa-
€eMbIX BUXpeobpa3soBaHuem);

- 4acCTOTON BO3HUKHOBEHUSA KaXA0ro napaMeTpa OKpyXXaloLLen cpeabl.

3TU napameTpbl AO0MKHbI COOTBETCTBOBATbL AOMIOBPEMEHHBIM CTAaTUCTUUYECKMM AAHHLIM ANA paccma-
TPUBAEMOrO permoHa.

HdononHutenbHaa nuHgopMauma u pekomeHaauum npuseaeHsl B A.6.4.4 (npunoxeHue A).

7.4.5 PacueTHble cuTyauum ans npeaenbHOro COCTOSIHUA NO KPUTEPUAM aHOManbHbIX BO3aeu-
CTBUIA U aBapuiiHbIX cuTyauun ALS

Hukakux coGbiTuit ALS He yka3biBaeTCsl B OTHOLUEHUM CUCTEM MO3ULIMOHUPOBAHUA B HACTOALLEM CTaH-
Aapre, 3a UCKMIOYEHNEM COOBLITWIA, KOTOPbIE MPUMEHSIOTCS, €CMN 3TO YMECTHO. TeM He MEHee yYuTbIBaIoT
BbINONHEHNE OLIEHKU B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBUIA MIOLLAJAKU YCTAHOBKU ANS YCTAHOBNEHUA Xa-
pakTepa u BEpOATHOCTM BO3MOXHbLIX pacqeTHbIX cuTyaumin ALS, Hanpumep koHTakTa ¢ aicbeprom. OnacHele
co6bITUA C NOBTOPAEMOCTbIO, NpeBbilatowein 10 000 net, MOryT He y4uTbIBaTLCA.

HononHutenbHaa nigopMauma u pekomeHaauum npuseaeHsl B A.6.4.5 (npunoxeHue A).
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8 Bo3pencTteus

8.1 O6wune cBegeHUs

B HacTosileM pasgene paccmMaTpUBalOT OCHOBHbLIE BO3AEMCTBUS OKPYXKAIOLLEN CPEeAbl, KOTOpbIE y4uu-
ThIBAIOT MPU NPOEKTUPOBAHNM CUCTEM MO3ULIMOHUPOBAHUS. MpK NPOEKTUPOBAHUM YUUTLIBAIOT NEepPEMELLEHNS
NMaBy4nX COOPYXKEHUI, KOTOPbIE OKA3bIBAIOT HAUGObLUEE BMTUSHUE HA KOHCTPYKTUBHBIE PELLEHUS MO CUCTe-
MaM MO3ULIMOHUPOBAHMUS, @ TaKXKe MPUHUMAIOT BO BHUMAHWE BHELUHWE BO3AENCTBUS, OKa3blBaeMble HEno-
CPEACTBEHHO Ha NIaBy4yne COOPYIKEHUS, KOTOPbIE B CBOIKO OYEPEAb NPUBOAST K KOCBEHHbLIM BO3AENCTBUSM Ha
CUCTEMBI MO3ULIMOHUPOBAHMUS.

8.2 Tpe6oBaHUA K rMAPOMETEOPOSIONTMYECKUM U reoNiorM4eCKMM AaHHbIM NIOWAA0K YCTAHOBKH

8.2.1 COop 1 aHanu3 gaHHbIX

BHelwHne ycnosus okpy>katoLen cpeabl, Takue Kak BO3AeWCTBUS BETPA, BOJH, TEYEHUIA U MPUINUBHO-OT-
TIMBHBIX SIBNEHWIA, ABNSAIOTCA YHUKANbHLIMK AN KAXA0W NNOLaakm yectaHoBku. COBMECTHOE pacnpeaeneHune
BEPOSTHOCTH, OMMCLIBAIOLLEE 3TW BO3AEHCTBUA, CrieqyeT YYuTbIBaTb NpKu pa3paboTke aHanuTUYeCcKux u cra-
TUCTUYECKUX MOAENEN, MPeaHa3HaYeHHbIX A4S NPOrHo3a BO3AENCTBUIN U UX NOCNEACTBUNA.

Mpu cbope paHHbIX, FAe CnefyeT y4uTbiBaTb COBMECTHOE pacrnpeaeneHue, Heobxoaumo cobniogartb
OCTOPOXXHOCTb ANSA COXPaHEHUs1 COOTBETCTBYOLLEN uHdopmauyun. Ocoboe 3HayeHne npuaaeTca BeTpy/Bon-
HaM, BbICOTE BOSH/NEPUOAY BOSTHEHUS, & TaKKe B3aMMHO CBSI3WU BOJH/TEYEHUS U UX XapakTepucTukam abco-
TNIOTHOW, a Takke OTHOCUTENbHOW HanpaBneHHOCTH.

CyLLEeCTBYIOT PErMOHbI, Xapakrepusyemblie 0COObIMU MMAPOMETEOPOSNIOrMYECKUMMN YCIIOBUSIMU, KOTOPbIE
B HEQOCTaTOMHON Mepe NpeacTaBfeHbl napaMeTpaMu C onpedeneHHbIMU nepuojamy noBTopAemocTu. Ha-
npuMep, HEKOTOPbIE PErMOHblI C MATKUM KNUMAaTtoM MOTyT noABepraTtbcs BO3/J,el7ICTBI/IP0 BHe3anHbIX LUTOPMOB,
TaKMX Kak LUKBanbl, 8 pyrue pernoHbl MOryT NoABEPraTbCsi BO3AEWCTBUIO NEPUOANHECKUX CUMBHBIX TEYEHUIA.
B aTux cnyyasx 8ns cmaduli npednpoekmHbix npopabomok BOZMOXXHO NPUMEHEHUE M POMETEOPONONU-
YeCKUX NapaMeTpPOB PErMOHOB, UMEIOLLIMX CXOXKUE YCIIOBUS OKPY>KaloLLei cpeabl.

XapakTepuCTUKM BO3AEWCTBUI OKPYXKaloLLel cpelibl, ONpeaensioLmne pacieTHbIE CUTyaLUMu B OTHOLLE-
HWUW MOBUIMBHBIX CUCTEM MO3ULMOHUPOBAHUSA, YCTAHABMMUBAIOT HA OCHOBE E€XEroAHbIX CTaTUCTUYECKUX AaH-
HbiX. TEM HE MEHEee ecnu Ce30H SKChnyartauuum YETKO OnpedeneH W CE30HHbIX MPUPOAHLIX AAHHbIX BMOMHE
[OCTaTo4HO Ansi o6ecneyeHnst 3HaYMMON CTaTUCTUYECKON MHAOPMaLNK, TO 3TU XapaKTePUCTUKU MOTYT ObiTb
onpeaeneHbl HA OCHOBE CE30HHbIX AAHHBIX.

Ons BbIMONMHEHUA pacyeToB Ha YCTanoCTb AOMKHbI O6biTb COBPaHbI AAHHbIE MO BOMMHEHUIO, TEYEHUIO U
BETpam B COOTBETCTBUMN C 7.4.4.

JononHuteneHble TpeGoBaHUA, ONUCHIBAIOLLME XapakTep uHopmaummu u npoueaypbl céopa AaHHbIX,
npuseaeHbl B FOCT P §7148.

HononHutenbHasa nHopmMauma U pekomeHgauun npuseaeHbl B A.7.2.1 (npunoxeHune A).

8.2.2 Iny6uHa mops

PacuyeTtHas rnyGuHa mMops AN CUCTEMbI MO3ULMOHUPOBAHUA B MECTE HAXOXAEHUS KaX0ro SKOPS [ 0IkK-
Ha yYuTbIBaTb BO3MOXKHbIE U3MEHEHUSI YPOBHS MOPS BCNEACTBNE NPUITMBHO-OTNMBHbIX KOnebGaHuii U LWTopmMo-
BbIX CFOHHO-HArOHHbIX SIBMEHWIA.

8.2.3 'pyHTOBLIE YCNOBUA U NPOUITb MOPCKOro AHA

[ns nony4yeHus AaHHbIX ANA NPOEKTUPOBAHNSA MOBUNBHBIX U CTALMOHAPHbIX CUCTEM NMO3ULIMOHUPOBAHUS
C AKOPHBIMMW NIMHWAMU Ha NNoLaAKax yCTaHOBKM NNaBYYMNX COOPYKEHUIN HEOBXOAMMO BbINOMHUTL MHXXEHEPHO-
reonoruyeckne U3blCKaHus B LENsiX MCCNea0BaHUs rPyHTOB NMOBEPXHOCTM MOPCKOro AHA. YKIOH NOBEPXHOCTU
MOPCKOr0O AHa TakKe AOSMKEH YYUTbIBATLCA MPU BbINOMHEHWM aHanu3a cUCTeMbl NO3MLUMOHUPOBAHUS.

HononHutensHasa nHdopmaunsa n pekoMeHgauun npusegeHsl B A.7.2.3 (NpunoxeHue A).

8.2.4 CtatucTnyeckue AaHHble NO BOJSIHAM

Mpu NnpoeKkTMpOBaHUN CUCTEM MO3ULMOHUPOBAHUS ANSI PACHETHbLIX CUTYaLMil HEOBX0AMMO YCTAHOBUTL
3aBMCUMOCTM BbICOT BOJTH OT UX NEPUOAOB U HAMPABMNEHWI HA OCHOBE MMAPOMETE0POSIOTMYECKMX AAHHBIX MO
nnoLjake yCTaHOBKM MABYYEro COOPYXKEHUSI.

JononHutenbHasa MHopMauma U pekomeHgauuv npuseaeHbl B A.7.2.4 (npunoxenue A).

8.2.5 CraTucTnyeckue aaHHbIe NO BETPY

B oTHOWEHWUM uccneayemon NnoLwaaku Ha OCHOBE rMAPOMETEOPONOrNYECKUX AaHHbBIX HEOOX0AUMO TOY-
HO onpeaennTb CKOPOCTU U HanpaBrneHna seTpa.
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[ononHutenbHas uHdopMaLus n pekomeHaauumn npueeaeHol B A.7.2.5 (npunoxeHue A).

8.2.6 Mpodunun TeyeHun

B oTHOLWIEHUW uccneayemMoi NNoLWaaku Ha OCHOBE TMAPOMETEOPONOrMYECKMX AaHHbIX HE06X0AUMO TOu-
HO ONpeaenuTb CKOPOCTb U HanpasneHne TedeHus. Haanexawmn yyet Bo3gencreua npounen Te4eHna Ha
nuHuk/pansepsl yacto Tpebyerca ansa 6onee NnoapPoOGHLIX U AOCTOBEPHBLIX AHANUTUYECKUX NPEACTABNEHUN.

JononHutenbHas nHopMaLmsa u pekomeHaauum npuseaeHsl B A.7.2.6 (npunoxeHue A).

8.2.7 CHe2 u obnegeHeHue

Mpu NpoekTUpoBaHUU CUCTEM MO3ULIMOHMPOBAHMA ANA IKCITyaTaumMu B YCIOBUSX, A€ BO3MOXHO Bbl-
nageHue cHera, obpasoBaHue nbaa, obnegeHeHue, ebi3biéaeMoe MOPCKUMU Gpbi32aMu, 3amep3aloujum
doxdeM, MOPOCKLIO U MyMaHOM, 3TU BO3AENCTBUS HEOOXOAUMO YyUUTLIBaThL. O6rIed0eHeHuUe 3eMeHINos,
pacnonoxeHHbIx 6 Ha0800HOII Yacmu, nyasy4yux COOPY)KeHUll Mo)xem yeenu4yumb UX pasMep, Ymo
npuseedem K cyuieCmeeHHOMY Y8enu4eHUl0 8empoeo20 eo3delicmeusi U 6ecoeoil Hazpy3Ku. B oco-
6eHHOCMU 3MO OMHOCUMCS K 3/1IeMeHmaM, umelowum 60sbuIoe OmHouleHue OJIUHb! K nonepeyHomMy
pasmepy (Hanpumep, hakenbHbIe cMpebl, 2py30n10dbemHoe 060pydoearue, 6ypoeble eblwKu U 8p.).

Hazpy3sku om eosdelicmeuii cHe2a u obnedeHeHuss Heob6xoAUMO y4yumbiéams 6 coomeemcmeuu
¢ mpe6oeaHusmu I'OCT P 54483 u F'OCT P 57555.

8.2.8 Mopckou nep,

Harpy3ku oT BO34€iACTBUIN MOPCKOTO fibAa HA AKOPHbLIE MUHUKM, KOPNYCa NIaBy4nX COOPY>XXEHUN MOTYT
CYLLIECTBEHHO NPEBbLILLATL HArpy3kn OT BO3AelCTBMI BOSH. OCOBEHHOCTAMMU BO3AENCTBUIN MOPCKOro nbaa
SIBIISIIOTCA:

- AENCTBUE HA NPOTSHKEHUM NPOAOIDKUTENBHOTO BPEMEHH;

- CPaBHUTENBHO BbLICOKWE YacCTOTbl BO3AEWCTBUA, YTO MPUBOAUT K BO3HMKHOBEHMIO BUGpauuii B Co-
OPY>XEHUSIX;

- 0Bpa3oBaHue HarpoOMOXIECHUI NbAa.

Mpu NPOYHOCTHBLIX pacyeTax CUCTEM MO3ULIMOHUPOBAHUS CNEYET YYUUTLIBATb HANUUUE NEPEUUCNEH-
HbIX HUXXE BO3AEWCTBUNA:

- MOCTynaTenbHbIE YCKOPEHUSI BCEACTBUE BO3AEHCTBMUIN MOPCKOTO NbAA;
- YINOBbIE YCKOPEHUSI BCIIEACTBIUE HAKMOHA U BPALLEHUA KOPNYCa NNABY4YEro COOPYEHUST;

- NMOBOPOT NMNaBy4ero COOPYXXEHUsA BCNEACTBME BPALLEHUA U HAKMOHA C NOCNeAyloW1MM U3MEHEHNEM
HanpaereHnss BO3AENCTBUNA.

MonoxeHns nNo onpeaeneHunio neaoBbIxX Harpy3ok npuseaeHsl B FTOCT P 57148.

8.2.9 O6pacTaHMe MOPCKMMU OpraHusmamm

Tun u ckOpocTb 0BpacTaHUss MOPCKMMMU OpraHu3Mamiu Ha NnoLlaake YCTaHOBKM MOXET OKa3blBaTb BNM-
SIHME Ha MaCcCbl, FeOMETPUYECKME pasMepbl U KOShPULMEHTLI CONPOTUBMEHNUSA 3NEMEHTOB NNaBy4ero COopy-
XKEHUA U AKOPHbIX NMUHMWIA. 3TO HEOBXOAMMO YYUTLIBATL NPU NPOEKTUPOBAHNM CTALMOHAPHBLIX CUCTEM MO3ULU-
OHUPOBAaHUSA, KOTOPbIE HE OyayT NOABEPraTLCA PErynsapHON O4MCTKE OT 06pacTaHna MOPCKUMU OpraHn3Mamu.

8.3 BHelwuHMe BO3aeNCTBUA OKpPYXKarowWwen cpeabl HA AKOPHble IMHUMN

8.3.1 O6wme cBeaeHusA

B HacTosiLeM pasgene CyMMMUPYIOTCS METOAbI OLIEHKM NPSAMbIX BO3AENCTBUI OKpyXaloLLen cpeabl Ha
AKOPHbLIE MUHUU. FIKOPHbIE NIMHUM, K&K NPABUIO, MOAENMUPYIOTCA B KAYECTBE Y3KUX LMIUHAPUYECKUX JeTanen.
Mpsimoe BO34ENCTBUE BOSH HA SIMHWUMN HE YYUTbLIBAIOT.

8.3.2 BosgeicTBUA TeueHUn

MpW NPOEKTMPOBaHMN CUCTEM MO3ULMOHUPOBAHMS YUNTLIBAIOT BO3AENCTBUS TEYEHUI HA AKOPHbIE NK-
HUK. BosaencTene Te4eHnin Ha SKOpPHbIe NIMHUW PaccYMTLIBAIOT No hopmMyne

F=1/2p, Cq-d- V2, Q)

rae  F— npsAMoe BO3AEWCTBME HA EAMHULY ANUHBI, NEPNEHANKYNAPHOE K AKOPHOW NuHMK, H/Mm;
Py — NAOTHOCTb MOPCKO¥ BOAHI, Kkr/mS;
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C4 — K03ghpuLmeHT conpoTUBNEHNS B COOTBETCTBUM C npasunamm MKO;
d — Avametp kaHTara unu kanubp Lenu SKOPHON NMUHUK, M;
vV — COCTaBnsAOLLAsi CKOPOCTU TeYEHUS, NEPNEHANKYNAPHAA K paccMaTpuBaeMon AKOPHON NUHUK, M/C.

B paiioHax ¢ BbICOKMMM CKOPOCTAMM TeYEHUS KOS DULMUEHTLI CONPOTUBIEHUA AOMKHBI YYUTLIBATL Ha-
nuune BuGpauuii, Bbi3biIBaEMbIX BUXPEOOpPa3oBaHUEM.

8.3.3 Bo3gencTBua nbga

Ha akBatopusix ¢ neioBbIM PEXUMOM B YCINOBUAX HU3KUX TEMMEpaTyp Bo3ayxa, fae BO3MOXHO obneae-
HeHue n obpasoBaHue nbja, BO3AENCTBUA HA CUCTEMY MO3ULIMOHMPOBAHUA CNEAYET ONpeaenaTb B COOTBET-
ctBun ¢ F'OCT P 57148.

8.3.3.1 YnpaBnexue negoBoii 06CTaHOBKOM

[ns cuctem NO3MUUOHUPOBAHUS NNABYYMX COOPY>KEHUM, IKCNINYaTUPYIOLLMXCA HA aKBaToOpUsX C ne-
AOBbIM PEXMMOM, HE0GX0AUMO pa3pabarbiBaTb CUCTEMY YNpaBreHus eoBo 06CTaHOBKOW, NPeaCTaBns-
I0LLYI0 CODON KOMMNAEKC MEPONPUATUM, LIENbIO KOTOPbIX ABASIETCS CHUXKEHUE UHTEHCMBHOCTU UMK MOSHOE
MCKITIO4YEHUE BO3AENCTBUA CO CTOPOHBI NEASHbIX 00pa30BaHUi HA AKOPHBIE NUHUU U COOPYXKEHUSI.

8.3.4 BuGpauumn AKOpHbIX SIMHUIA, Bbi3biBaeMblé BUXPeOOpa3oBaHUEM

Ans rmaakux UMnuHAPUYECKNX SKOPHBIX NIMHUIA HEOOX0AMMO YYMTbIBaTb BEPOSTHOCTb BO3HUKHOBEHUS
BMBpaLuii, Bbi3biIBAEMBIX BUXPEOOpa3oBaHUeM, U X CNOCOBHOCTM OKa3biBaTb BIMAHME HA KOIPULNEHT CO-
NPOTUBNEHNUA.

HononHutenbHasa nHdopmMauma U pekomeHgauuu npuseaeHsl B A.7.3.3 (npunoxenue A).

8.4 KocBeHHble BO3OeNCTBUA

8.4.1 OOwue ceBegeHus

MepemeLleHus nnaBy4nx COOPYKEHUI ABNAOTCA OCHOBHLIMU KOCBEHHbIMU BO3AE€MCTBUSIMU HA CUCTe-
Mbl MO3ULMOHMpPOBaHUA. MNoapo6Hasa nHopMaLmsa No pacyeTam BO3AEHCTBUA OKPYXaloLLel cpeabl HA NNasy-
yme COoOpy>XeHus npeacraeneHa B [3].

8.4.2 YacTOTHbIE AMANa30HbI

Ona oueHkun acpdhekTa BO3AENCTBUI OKPY>KAlOLLEeH cpelbl, @ MHOrAa Ans yYyeTa UX OTHOCUTENbHOTO BNK-
SIHUS, BO3AENCTBUS OKPY>XatoLLEen Cpeabl Ha NaBy4ne COOPYXEeHUS MOXHO NoApPasAeriuTb Ha KaTteropuu cne-
Aylowmm 06pasom, B 3aBUCUMOCTU OT KX AMana3oHa YacToT:

- YCTaHOBMBLUMECH BO3AENCTBUA, TaKMe KaK BO3AENCTBUA BETPa, TEYEHUA U BOFTHOBOro gpenda, KoTo-
pble ABNAOTCA MOCTOAHHbLIMK MO BENMUYUHE U HAaNpPaBIieHNIO B MHTEPECYIOLLEM MPOMEXYTKE BPEMEHM;

- HU3KOYaCTOTHbIE LIMKIINYECKUe BO3AENCTBUS (HAaCTO Ha3biBaeMble MeANeHHbIN Apeid) C XxapaKkTepHbl-
MU Nepuogamu NpoaoIHKMTENbHOCTBIO OT 1 A0 10 MUH, KOTOPbIE OObLIYHO BbI3LIBAIOT BO3OYXaeHWe AuHaAMUYe-
CKMx koneGaHuit nnaBy4nx COOPY>KEHWUI B AOMOMHEHUE K UX COOCTBEHHBLIM KONeOaHusAM Npyu NpoAONbLHO-ToOpU-
30HTanNbHOWM Kavke, NonepeyHo-ropusoHTanbHON Kayke U pbickaHuu. Ona nnasyynx COOPY>KEHUNA HA HATSXKHbIX
CBA3AX C LMNNHAPUYECKUM KOPNYCOM TUMA «Spar» yKa3aHHble BO3AECTBUS TAKKE MOTYT Bbi3biBaTb BO30YX-
AeHue AMHaMu4Yeckux koneGaHuii B AONOMHEHME K UX CODCTBEHHbLIM KonebaHusaM npu Kuneeoi n 60pToBoi
Kaykax;

- UMKNu4Yeckoe BO3AENCTBUE C 4YACTOTON BOJH C XapakTepHbiMu nepuogamm ot 3 go 30 c.

8.4.3 Bo3geucTBMA BOSH

BosaeiicTeue BOMH (YCTAHOBUBLLEECS, HU3KOYACTOTHOE, @ TaKKe C YaCTOTOW BOMH) onNpeaensioT npu no-
MOLLIM COOTBETCTBYHOLLMUX aHANUTUYECKUX U IMMUPUYECKUX METOA0B UMW MOAESNbHLIX UCTILITAHUIA, YUUTBLIBAIO-
LUMX BRUsIHUE haKTUYeCKUX ryOuH MOpSA Ha NNoLaaKke YyCTaHOBKW. AHANMUTUYECKME U SMAUPUIECKUE METOAbI
[OIMKHbI OXBATbIBATL ABMEHUA BOMHOBON ANpPaKLWKU, paananbHO pacxofaLmxca LMNUMHAPUYECKUX BOMH, a
TakKkKe rmapoanHaMuKy rmbknx Ten.

Mockonbky nepnoa BONMHEHUA MOXET OKasblBaTb 3HAYMTENbHOE BAUSAHME HA Apeid nnaByyero coopy-
XKEHUS, TO HeoOX0AMMO UCCNEea0BaTh Nepuoabl BONIHEHUI B COOTBETCTBUK C A.7.2.4 (npunoxeHue A).

Heobxoanmo nccneaoBaTk B3aMOAEWCTBAE MEXAY TEYEHUEM U BONHAMMU. JTO BKMoYaeT B cebsa us-
MEHEHUE YacTOoT, CBOMCTBEHHbIX BONIHAM, Ha KaxKyLumecs 4acToTkl BOMH (cM. FOCT P 57148), a Takke nsme-
HEHWe BenMYMHbI BO34EeNCTBUA BOIH.

JononHutenbHas nHpopMaumsa n pekomeHaauuu npuseaeHsl B A.7.4.3 (NpunoxeHue A).
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8.4.4 Bo3peiicTBua BeTpa

Heobxoanmo nccnegosatb KOIMPMUUMEHTHI CONPOTUBEHNS C MOMOLLBIO UCNbITAHUIA B a3poguHamMmuye-
CKo Tpy6e 1 (Mnn) MHCTPYMEHTapus AN AMANMPUYECKOTO aHanusa B COOTBETCTBUM C [3]. MocTosHHOE BO3Aei-
CTBME BETPAa C KOHKPETHOIO HanpasneHus 40IMKHO BKIOYaTh B ce0si BCe TPY ropu3oHTanbHbIe COCTaBnsoLme
CUI 1 KPYTSALLErO MOMEHTA, AENCTBYIOLLMX Ha Nnasy4yee coopyxxeHue (F,, Fy, M), ncnonb3ys k03thULMEHTbI
BO3ENCTBUA BETPA, ONPEAENEHHbIE HA OCHOBE MOAENbHbIX UCNbITAHWIA UM pacveToB. [nsA nnaBy4mx coopy-
XKEHUI Ha HaTSXKHbIX CBA3AX C LIMNUHAPUYECKUM KOPNYCOM TUNA «Spary KPYTALLME MOMEHTbI KUMEBOW U 6op-
TOBOW Ka4YeK MMEIOT BaXKHOE 3HAYEHUE, TaK Kak CPeHUE YIhbl KUNeBow n 6OPTOBON kayek Takke OyayT BMUATb
Ha KO3 PULMEHTbI BO34ENCTBMA BETPA NPU NPOA0SNbHO-FTOPU3OHTANbHOW Kayke, MONepevyHO-ropu3oHTarnbHOM
KaudKke u pbiCKaHuK (BpaLlaTternbHble konebaTenbHble NepeMeLLeHst OTHOCUTENBHO BEPTUKANBLHONW 0CK).

Ons npeacraBneHus BO34eNCTBUA BETPA C YCTAHOBUBLUEWCA M HU3KOW YacTOTOW MPUMEHSIOT ABa aHa-
NUTUYECKUX NOAXoAa B COOTBETCTBUMU C [3]:

a) BETEp pacCcMaTpuBalOT B KAYECTBE NOCTOAHHOIO C TOMKM 3PEHUs1 HAaNPaBnEeHMs U CKOPOCTU, KOTopas
Oepetcst paBHOI OCPEaHEHHON 3a 1 MUH;

b) BeTep mMoaenupyloT No yCTaHOBMBLLEMYCSA KOMMOHEHTY Ha OCHOBE CPEAHEero 3HaYeHMsi CKOpPOCTU B
TeYeHne 1 4 M UBMEHSIOLLEMYCS N0 BPEMEHU KOMMOHEHTY, ONPeAensieMOMy Ha OCHOBE MPUrOAHOTO 3MNUpU-
YeCKOro cnekTpa nopbiBos BeTpa, cM. FOCT P 57148.

Pac4eTHyI0 CKOPOCTb BETPa CrneayeT onpeaensTb Ha BbicoTe 10 M Haa ypoBHEM MOPA (CIOKOMHON BOAbI).

Ons cTauMoHapHbIX CMCTEM NO3ULMOHUPOBAHUSA B YCIOBUAX NpeaenbHoro coctosHusa ULS cneayer uc-
none3o0Bartb noaxoA b); noaxoa a) Takxe JOMNyCcKAeTCa MCMONbL30BATL NPU YCNOBUK, YTO OH MOKaXKeT Gonee
KOHCEPBAaTUBHbIE Pe3ynbTaThl. TEM HE MEeHee AnA nNpeaensHoro coctoaHua FLS crnegyeT ncnonb3osarb noa-
xo4 b), nockonbKy adhdhekT BO3AENCTBUA BETPA (M3MEHAIOLIErOCA BO BPEMEHU) Ha MnaByvyee COOpYXKeHue
MOXET MOBMUATL HA 3HAYEHUE HU3KOYACTOTHLIX LIMKIIOB HATSHKEHUS SIKOPHBLIX NTUHUNA.

Ona MOBUNBHBIX CUCTEM NO3ULIMOHUPOBAHUSA JOMYCKAETCA UCMONb30BaTh 06a aHanUTUYEeCKMX NoAXoAA.

Onsa nnowaaok yCTaHOBKY MIaBy4Ynx COOPY>KEHUI, Ha KOTOPbIe 06GPYLLAIOTCA LUKBAbl, IPUMEHEHUE KOH-
Lienumn BETPOBOro CNEKTpa HEBO3MOXHO. [JOIMKEH BLINONMHATLCA aHanW3 COOTBETCTBYIOLUMX BO3AENCTBUN U
apheKkTOB BO3AENCTBUIN BETPA C UCNOMNb30BAHUEM AAHHBIX MHOTONETHUX U3MEPEHUN CKOPOCTU BETpA.

JononHutensHas uHdopMayua u pekoMmeHgauuun npusegeHsl B A.7.4.4 (npunoxeHue A).

8.4.5 Bo3gencTBuA Te4eHUN

Bosgericteua Te4eHnin (YCTaHOBUBLUMXCA UMM HU3KOYACTOTHLIX) HA KPYyNHOrabapuTHbIe nnaBy4ue COO-
PY>XeHWs onpeaensoT NOCPeaCTBOM MOAESbHbIX UCMBITAHWUIA M(MNIK) MHCTPYMEHTapUsi BMNUPUYECKOTO aHanu-
3a. Bo3geicreus TedeHnin Ha anemMeHTbl 6OnbLIOTO YANMHEHWUS, BKIOYasi pansepbl, MOTyT ObiTb onpeaenexsbl
no copmyne (1) (cm. 8.3.2).

JononHutensHas uHopMauus u pekoMeHgauun npuseaeHsl B A.7.4.5 (npunoxeHue A).

8.4.6 PacnpegeneHue no HanpaBneHUAM

MepemelyeHus nNnasy4nMx COOPY>KEHWUW, KOTOPLIE YYUTLIBAIOT NPU MPOEKTUPOBAHUUM CUCTEM NO3ULIMO-
HUPOBaHUA, JOSKHBI ObITb OLEHEHbl ANA CamblX HEGNAronpUSTHLIX COMETAHUIA HanpaBreHuit BO3AEUCTBUIA
BETPA, BOMH W TEYEHMIA, KOTOPbIE COOTBETCTBYIOT 'MAPOMETEOPONONMUYECKUM XapakTepUCTUKaM NoLaaku
yCTaHoBKM. Takke HEOBX0AMMO NMPUHUMATbL BO BHUMAaHWE CNOCOBHOCTb MIaBy4nX COOPYXKEHUIN U3MEHATb KYpPC
NOCTaHOBKU U NapaMeTpbl NepeMeLLEHN B OTBET HA U3MEHEHWE HanpaBrieHUn BHELLHUX BO3AEINCTBUI OKpY-
XKaloLen cpeasbi.

JononHutensHas uHopMauus u pekoMeHaaummn npuseaeHsl B A.7.4.6 (npunoxeHue A).

8.4.7 MepemMelLeHnsA NnaBy4Ymux COOPYKEeHUH, Bbi3blBaeMbleé BUXPeoOpa3soBaHUEM

MnaBy4ne COOPYXKEHUSA, COCTOALLME U3 LUMUHAPUYECKUX SNEMEHTOB DONbLLOIO AMAaMETpa, Takue Kak
nrnaBy4me COOPY>KEHWUA Ha HATAXKHbLIX CBA3AX C LIUMUHAPUYECKUM KOprycoM Tuna «spar» u MNMNBY, MoryT ucnbi-
TbIBaTb HU3KOYACTOTHbIE kKonebaHus, Bei3biBAEMbIE BUXpeoBpasoBaHUeM B NPUCYTCTBUM TEYEHUIA. STU Kone-
6GaHus ABMATCA HANBoNee 3aMETHLIMU Ha MIAaBY4YNX COOPY>KEHUAX HA HATSKHBIX CBA3SIX C LUNUHAPUYECKUM
KOPMyCOM TUMa «Spary, Ha KOTOpbIX Obin NOMy4YeH HanGOMbLUMIA OMNbIT IKCNIyaTaLum NIaBy4nX COOPYIKEHMUIA.
Tem He MeHee MHOrOKOMOHHbIE NnaByyne coopyxXeHus, Takue kak MNrBY, Tawke MOryT UCMbITLIBATL BO3AEM-
cTBue BUxpeobpasoBaHus, U IMMEKT OT TaKUX NepemMeLLeHUn JOMMKEH YUMTLIBATLCA NPU NPOEKTUPOBAHUMN.

MepemMeLleHus, BbI3biBaeMble BUXpeobpasoBaHMeM, BO3AEHCTBYIOT Ha KOHCTPYKLMIO CUCTEMbI NO3ULU-
OHWPOBAHWA NO TPEM acnekTam:

a) cpedHuUii cornacoBaHHbIi KOIMMULMEHT CONPOTUBMNEHUSA BbILLE, YEM €70 3Ha4YeHue Gbino Bbl Npu OT-
CYTCTBUW NEPEMELLEHUN, BbI3bIBAEMbIX BUXPEOOpPa30BaHUEM;

b) HM3Kko4acToTHbIE kKONebaHus, Bbi3biBaeMble BUXpeobpasoBaHueM, MOryT BbiTh CTATUCTUYECKM 3HAYU-
MbIMU C TOYKW 3pEHMA OBLLEN peakLmm NnaBy4Yero COOPY>KEHUs;
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C) NepeMeLLeHus], Bbi3biBaeMble BUXpeobpazoBaHUEM, MOTYT BbI3BaTb AONONHUTESNbHLIE HU3KOYACTOT-
Hble konebaHus, HaTArMBaloLWme AKOPHbIE NUHUN.
HdononHutensHaa uHdopMauuma u pekoMeHgauum npuseaeHsl B A.7.4.7 (npunoxenune A).

9 AHanu3 cucteMm NO3NLNOHUPOBaHUSA

9.1 O6uwue TpeGoBaHUA

9.1.1 BeegeHue

AHanu3 cucreM no3uLMOHMPOBAHUA BLINOMHSETCSA C LENbIO MPOTHO3MPOBAHUA SKCTPEeMAarbHbIX 3HaYe-
HUI 3hPeKkTOB BO3AEHCTBUI (MAKCUMASMBHBIX UMM MUHUMATbHbLIX, B 3aBUCUMOCTU OT CUTyaLuM), TaKUX Kak
nepemeLLeHUs NaBy4yero COOPY>XeHUs, HaTSHKEHUS SIKOPHbLIX IMHUIA U USMEHEHUE YCUNUI Ha AKope Noj BNK-
SIHUEM MPUPOAHBLIX U APYrUX BO3AENCTBMU (BO3AENCTBUSA PaR3epoB, HArpy3kn OT NPULLBAPTOBAHHBLIX CYAOB
U T. A4.). OKCTpemarnbHble 3Ha4eHUA apdeKkToB BO3AENCTBUIN HEOBXOAUMO CONOCTABAATL C PACHETHLIMU KPU-
TepusaMu, NpUBEAEHHbIMU B pasaene 11.

HatspkeHne AKOPHbLIX NIMHMIA 4aCTO MOXKHO PErynupoBaTb NPUHYAUTENbHO NO 3KCNyaTaUMOHHbLIM NpK-
ynHam 1 (Unu) B NPEAABEPUN HACTYNNEHUs HebnaronpuaTHLIX NPUPOAHLIX ABNEHUN. [nNA aHanu3a pacyer-
HbIX cuTyauun ULS mogenuposaHue KOHUrypauum CUCTEMBI MO3ULIMOHMPOBAHUA NNABy4ero COOPYXeHUA
OOMKHO OTpaXkaTb TaKyl pPerynupoBKy. TeM He MEeHee MOAENMPOBAHUE aKTUBHOW PETyNUPOBKU HATSHKEHUA
SIKOPHbIX FIMHUI NPW aHanNu3e pacyeTHbIX CUTYaLUA YUUTEIBATb HE CTOUT.

3HayeHne aguameTpa kaHTaTta unum kanuopa uenu SsIKOPHOW NIMHUK, NPUMEHAEMOE NPU aHaNU3e AKOPHbIX
NUHWIA, [OMKHO NPEACTaBNSATL COOOM HOMMHANbHOE 3HayeHue (T.e. 6e3 BLIYETOB HA KOPPO3UIO UM U3HOC),
€CIN HUXXEe He YKa3aHOo MHOe.

9.1.2 AHanusupyemble COCTOAHUSA

9.1.2.1 OBwume ceeageHus

AHanu3 cucTem no3nUMOHUPOBAHMUSA BbIMOSHAIOT B COOTBETCTBUU C 9.8 ANs HENOBPEXAEHHOIO COCTON-
HUS1, COCTOSIHUSA PE3EPBHOTO OYHKLIMOHUPOBAHUSA U NEPEXOAHOIO COCTOAHUA. ONUcaHue aHanMaupyembix co-
CTOSIHUIA AN KOMOUHMPOBAHHbLIX CUCTEM NO3ULMOHUPOBAHUS (C IKOPHBIMU FIMHUAMU U CPEACTBAMU aKTUBHOTO
ynpaeneHus) npeacrasneHo B 9.9.2.

[MocagouHble AOMYCKN Ha YCTAHOBKY AKOPA U AMWHY NIMHUM YYUTLIBAIOT B KOHCTPYKLIMM CUCTEMBI MO3K-
LMOHMPOBaHUS.

9.1.2.2 HenospexaeHHOe COCTOsAHME

OTO COCTOAAHUE, NPU KOTOPOM BCE SIKOPHbIE MMHUM HE MOBPEXAEHbI, 8 BCE ABWKMTENU U CPEACTBA ak-
TUBHOIO YNpPaBneHUs HaxoaATCA B paboyeM COCTOSHUM.

9.1.2.3 CocTosiHNE pe3epBHOro hYHKLMOHUPOBAHMUS

3T0 COCTOsIHME, NPU KOTOPOM MIaBy4ee COOPY>KEHUE HAXOAUTCS B HOBOM NO3ULMK NOCne 06pbiBa O HON
SIKOPHOW JIMHWUM UMW OTKas3a OAHOro UM HECKONbKUX ABWXUTENEW, YTO HeOOXOAUMO OLIeHUTb B pPaMKaXx Bbl-
NonHeHus aHanu3a B1AoB W nocneacTeuini otkasos (FMEA).

B pamkax aHanusa cucteMel NO3ULIMOHMPOBAHUS B COCTOSHUU PE3EPBHOIO (PYHKLIMOHUPOBAHNA HEOOXO-
AWMO BBINOMNHUTL NPOLECC MOAEHTUPMKALUN U OLIEHKU PUCKOB.

9.1.2.4 MNepexogHOE COCTOAAHNE

3T0 COCTOSIHME, NPU KOTOPOM NaByvee COOPY>XEHUE UCTILITLIBAET NepexoAHble konebaHna mexay He-
NOBPEXAEHHbLIM COCTOSIHUEM U COCTOSIHMEM pPEe3epPBHOI0 (OYHKLIMOHUPOBAHUS, BKMIOYASA BO3MOXHOCTb NPEBbI-
LLEHUs, KaK pesynsrara obpbiBa OTAENbHOW SIKOPHOMW FIMHUM, TAK U OTKa3a OHOTO MINU HECKOMbKUX ABWXUTE-
newn, 4To HeoBXxoaAMMO oLEeHUTb B pamkax FMEA.

9.1.2.5 PekomeHayeMble METOALI aHANU3a U aHanu3upyeMble COCTOSIHUA

PekomeHayemble METObl aHanuM3a CUCTEM MO3ULMOHMPOBAHUS U aHANU3MPYEeMble COCTOAHUA NpuBe-
AeHbl B Tabnuue 1.
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Tabnuuya 1 — PekomeHayeMble METOALI aHann3a 1 aHanusnpyembole COCTOAHUSA

MpeaensHoe
Tvn cUcTeMbl MO3ULMOHUPOBAHNA COCTORHIE AHanuaupyemMoe cocTosH/e MeTog, aHanusa
HenospexaeHHoe/pe3epBHOro o
pexa pesep HdnHamuyecknii
PYHKLMOHUPOBAHMS
ULS
CraunoHapHas cuctema MepexopHoe” Keasucraudeckuit
NO3MLIMOHNPOBaHWS W AuHamudecknin
FLS HenospexgeHHoe OuHamuueckunin
SLS Het TpeboBaHuii HeT TpeboBaHuii
p
HenospexaeHHoe/pe3epBHOro KBasucraTuyeckuii unu
PYHKLMOHUpOBaHUSA AVHaMuU4Yeckuia
ULS
MoBunbHas cuctema MepexogHoe™: 2) KBasucratudeckuit unu
NO3ULMOHMPOBAHMS! AvHamuseckan
FLS He TpebyeTca He npeaycmoTpeH
SLS HeT TpebosaHuit Het TpeboBaHuit
1) Mpumernmo nub B criydae, ecnu gpyroe MHIC HaxoguTcs B HEMOCPeSCTBEHHOW BIM30CTU OT CUCTEMBI Mo-
3MLMOHMPOBaHMA.
2 Mpumennmo ana MHITC, ocyliecTBRsAOWMX GypeHue Ha rmyGoKoBOAHbLIX yHacTkax, rae B NepexoqHOM COCTo-
AHUN BO3MOXHbI Ype3MepHble NepeMeLLeHNs, KOTopble MOTYT BbI3BaTb pPa3BUHYMBAHWE COEAUHUTENbHBIX 3NIEMEHTOB
paii3epos.

MeToabl aHanu3a CUCTEM MO3ULIMOHMPOBAHUS B YCMOBUSX NEPEMELLEHWI MNaBy4nXx COOPY>KEHUM, Bbl-
3blBaeMbIX BUXpeoBGpasoBaHUeM, NpeacTasneHHble B 9.3.5, uenecoobpa3Ho NPUMEHSITL B 3aBUCUMOCTH OT
aHanMsnpyembIX COCTOSIHWI U YAOBMNETBOPUTENbHBLIX NPeAEnbHbIX COCTOSIHUA.

9.2 MepemMeleHUs NIaByYNX COOPYKEHUN

9.2.1 O6wue ceegeHun

N3noxeHHble B HAcTosILLEM noapasaene TpeboBaHus pacnpoCTPaHAIOTCA Ha ONpEAEneHne nepemeLte-
HWUI NNaBYYUX COOPYKEHUI OTHOCUTENBLHO M0G0 BbIGPAHHON HYNEBOW TOYKU HA COOPYXKEHUSIX.

9.2.2 CpeaHue nepemelweHus

Mpu onpeaeneHun cpeaHUX NepemMeLLeHNi NNaBy4Ynx COOPYXEHUI aHaNU3upyIoT nepemMeLLeHue coopy-
KEHUW NOA AENCTBUEM COYETAHMS YCTAHOBUBLUMXCA BO3AEWCTBUI BETPA, BOMH, TEYEHUI U APYrMX BHELLHUX
Bo3aencTeui. MOMMMO NPOAONBHO-TOPU3OHTANBHOW Kavku, NONEPEeYHO-FOPU3OHTANbHOW KaYku U PbiCKaHNA
(BpawarencHble konebarenbHble NepemMeLLeHUA OTHOCUTENBHO BEPTUKANBbHOW OCK), B 0COOEHHOCTH AN COo-
OpY>XEHWUI C HEBONBLLLONW NNOLLAALIO BaTEPAUHUW, NPY BLINOMHEHWUM aHaNU3a CUCTEM MO3ULMOHUPOBAHUA YUu-
TbIBAIOT BEPTUKANbHYIO, GOPTOBYIO M KUNEBYIO KaYKN.

9.2.3 3KkcTpemarnbHble 3HaYeHus nepemMeleHnin

Mpu ucnonb3oBaHUM MOAXOAA B YACTOTHOW obBnactu (9.3.1.2) AnA onucaHua peakuuin COOPYXKEHW
KCTpEMarnbHble 3HAYEHUs NepeMeLLeHUIn ONpeaensioT Kak cpeaHue nepemMeLleHns nnioc Ui MUHYC Mak-
CUManbHLIE PacyeTHbIe 3HAYEHUS OTKITOHEHWI, MEHSIIOLLMECA BO BPEMEHU BCeaCTBUE KOMOWHWPOBAHHbLIX
nepemMeLLeHnin COOPYXXEHUI M3-3a YaCTOThbl BOMH U HU3KUX YaCTOT. SKCTPEeMarbHbIe 3Ha4YeHUs nepemMeLLieHni
TaKKe JONYyCKAETCS BbIYUCIATL MO OTHOLLEHUIO K MECTOMOMNOXEHUIO KaXa0ro AKOPsA C LIEMNbo BbIYMCIEHNA Ha-
TSXKEHUS.

OKCTpEeManbHLIE 3HAYEHNUS NEPEMELUEHNI Sa, W Sy PACCHNTLIBAIOT MO chopmynam (2) u (3):

Stmax = Smean * MAX(Sgyn1, Sayn2): @
Stin = Smean =~ MAX(Sqyn1, Sgyn2): ©)
Sayn1 = Sifmax * Swisig: 4
Sdyn2 = Swimax * Sirsigr ®)
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roe MAX — HaubonbLiee 3HaveHue U3 abCOMIOTHLIX BEMWYMH, YKa3aHHbIX B CKOOKaX;
Sinax — MaKCMMansLHOE NEPEMELLIEHNE COOPYXEHUS, M;
Smin — MMHUMAaMNbLHOE NEPEeMELLIEHNE COOPYXEHUSA, M;
Sinean — CPEAHEE NepemeLLeHne COOPYXEHUS, M;
Sifmax — Hanbonee BePOATHOE MaKCUManbLHOE 3HAYEHME HU3KOYACTOTHOTO KonebaHus, M;
Slfsig — CTaTUCTUYECKU 3HAYNMMOE 3HAYEHNE HU3KOYACTOTHOrO KonebaHus, Mm;

Swimax — Haubonee BepOATHOE MAKCUMANbHOE 3HaYeHNe KonebaHus ¢ 4acToToN BOMH, M;
S — CTaTUCTUYECKU 3HAYNMOE 3HAYEHME KonebaHuA C 4aCToTOMN BOJH, M.

wifsig

OnpegeneHve Haubonee BEPOATHbIX MAaKCUMArbHbIX U CTaTUCTUYECKU 3HAYUMBIX 3HAYEHUN NpeacTaB-
neHo B 9.3.2.

KomBuHupoBaHHOE nepemMeLleHmne ans pasnuyHomn crenenu ceoboabl (Hanpumep, NPoAOCNIbHO-TOPU3OH-
TanbHOW W MONEepPeyYHO-rOPU3OHTAaNbHON Kayek) onpeaensiioT Kak BEKTOPHYIO CYMMY OTAErfbHbIX 311EMEHTOB
nepemeLLeHuns.

AnbTepHaTuBamu Takomy noaxoay Oyaet nogxoa BO BpeMeHHON obnactu (cm. 9.3.1.3), a Takke KoMou-
HUPOBAHHbLIN NOAX0A B YaCTOTHOM M BPEMEHHON obnactax (CM. 9.3.1.4), KOTOPbIN BKAKOYAET CTATUCTUYECKYIO
06paboTKy CMOAENUPOBAHHbLIX BPEMEHHbIX 3aBUCUMOCTEN AN NOMy4YeHUs1 AKCTPeMarbHbIX 3HAYEHUI nepe-
MeLLeHus.

BeilweykasaHHble TpeboBaHUSA NPUMEHUMBI B OTHOLLEHUU YCIIOBUIA HEMOBPEXAEHHOTO COCTOSIHUSA U CO-
CTOSIHMS pe3epBHOIr0 PYHKLMOHUPOBAHUSA. [N nepeMeLeHnin NnaBy4ynx COOPY>KEHUN B NEPEXOAHbIX COCTOS-
HUAX MaKCUMarbHbIE 3HAYEeHNUS NepeMeLLeHUit onpeaensioT cornacHo 9.10.2.

9.3 Peakuumn nnaBy4unx COOPyXeHUn

9.3.1 MeTtoab! BbINOSIHEHUSA aHaNu3a

9.3.1.1 OGwue ceeaeHusa

Ona onpegeneHus peakumin NNaByyero COOPY>XXeHUA NPUMEHSAIOT TPU OCHOBHBLIX METOAA:

- MoAXoA B YaCTOTHOW obnactu;

- NOAX0A BO BPEMEHHOW 06nacTy;

- KOMOWHMPOBAHHLIN NOAX0/ B HACTOTHOM U BPEeMEHHOI obnacrsx.

YkaszaHHble NoaxoAbl BKNOYAIKOT B ¢ebsi pa3anuyHblie CTENEHU NPUONMKEHHBIX 3HAYEHUN U AONYLLEHUS
W, KaK cneacTene, He Bceraa npeaoCTaBnsioT 4OCTOBEPHbIe pe3ynbrarthl. [na Bepudukaumn npuMeHsieMbix
noaxoAoB LenecoobpasHo OCyLECTBUTL NPOBEPKY CUCTEM MO3ULIMOHUMPOBAHUS NPOBEAEHUEM MOZENbHbIX
MCNbITaHUI UM NPUMEHEHNEM MHOTO NOATBEPXKAEHHOIO NPAKTUKOW METoAA.

Bcneacteune OTCYTCTBUSA YTBEPXAEHHOTO aHANUTUYECKOr0 METOAA ANA ONpeAeneHns peakuui nnasy-
Yero COOpYyXXeHUA, UCNLITLIBAIOLLENO BO3AeNCTBUE BUXpPeOobpa3oBaHus, Heobxoaumo npegycmarpusarb nNpo-
BejeHne mMmoAernbHbIX ncnbiTaHnii. Tem HE MEHEE UMEIOTCA OrpaHU4veHHbIe nonHomacLutabHble AaHHble Ana
NoATBEPXAEHMA MacLUTabupyemMoCT MOAENbHbLIX UCMbITAHMIA. ECnn Harpy3ku OT TEYEHUN U NEepemMeLLeHNs,
Bbl3blBaeMble BUXpeOoOpazoBaHUeM, ONpeaensioTcs B kKayecTBe onpeaensiiomx pakropos, To0 Heobxoaumo
BbINONHATL XOPOLWO CnnaHWpOBaHHbIE MOAENbHbIE UCMBITAHUA ANA onpeaeneHna aMmnnuTyg konebaHum u
KO3 (PULMEHTOB CONPOTUBIIEHUA ANA NPOEKTUPOBAHUS KOHCTPYKLIMM CUCTEMbI MO3ULIMOHMPOBAHUA.

9.3.1.2 Noaxon B 4acTOTHOM obnacTtu

B atom noaxoae oGuwme ypaBHeHUs KonebaHui, ONMUCHLIBAIOLME pPeakLUio COOPYXEeHUs!, pa3aensior u
aHanM3upyloT No OTAENbHOCTM NO CpeaHeit, HU3KOYaCTOTHON peakUun U peakuumm ¢ 4acToToMn BomnHbl. CpeaHue
peakuumn onpeaensaioT U3 cTaTMYeCcKoro paBHOBECUA MEXAY YCTAaHOBUBLLUMMCS BO3[EWCTBUEM OKpYXKaloLLen
cpeabl 1 BOCCTAHABNUBAIOLIMM YCUITUEM CUCTEMbI NO3NLMOHUPOBaHUA. KonebaHna coopyxeHusi ¢ 4acTtoTomn
BOJTHbI M HWM3KOW YacTOTON ONpPeaensioT C MCNONb30BaHWEM NOAXOAAa B YACTOTHOM 06NacTu, KOTOPLIA NO3BO-
NnAeT noNny4vyuTb CTatTuCTU4yeckne AaHHble No peakuyunm Ha konedaHwms. 3K0Tpemaanb|e 3Ha4YeHus, Takue Kak
CYLLECTBEHHbIE U Hanboree BEPOATHbIE MaKCUMarbHbIE peakuuu, onpeaensiot Ha OCHOBE NMUKOBbLIX pacrnpe-
JOerneHuit NIOTHOCTU BEPOSATHOCTH, cM. 9.3.2. B 3aknioueHue, Hanbonee BEPOSITHbIE MAKCUMATIbHbIE 3HAYEHUSA
M CyLLECTBEHHbIE€ 3HAYEHUS1 peakUMin C 4acTOTOW BOJHbI U HU3KOYACTOTHLIMU PeakUUsiMU 00beaUHAIOTCH CO
cpeaHen peakuueit, opmynel (2) u (3), ANA BbIMUCNEHUST KOMOMHUPOBAHHOW Haubonee BEpOATHOW MaKCu-
MarnbHON peakummn A4n8 yKazaHHOW NPOAOMKUTENBHOCTH LUTOPMA.

[py BbINONHEHMM aHanM3a 4YacTOTHbLIX XapakTEPUCTUK NNaBY4YMX COOPY>KEHUI, 06nagatLmx BO3MOX-
HOCTbIO COBEpLUATb BpaLLeHNe BOKPYr BEPTUKANbHOW OCU NaByy4ero O4HOTOMEYHOro npuyana Ang CHMKEHUA
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BO3AEWCTBUIA BETPA, TEYEHUS M BONIHEHMS HA KOPNYC, A0MKEH ObITb YCTAHOBIEH KYPC NOCTAHOBKM. [POEKTHbIE
KYpPCbl NOCTAHOBKM NIABY4YUX COOPY>KEHWUM, NPU KOTOPLIX BbIMUCAAIOTCA peakuum CUCTEMbI NO3ULMOHUPOBA-
HUA, CneayeT OnpeaensiTb C Y4ETOM CPEAHETO 3HAYEHUSA PABHOBECHOTO NMONOXEHMS Kypca M HU3KOYaCTOTHOrO
pbICKaHUA COOpy>XeHuii. Heobxoammo yyecTtb Goriee 04HOrO Kypca NOCTAHOBKU COOPYXEHUIA, yTobbl obecne-
YUTb OnpeaeneHne ero MakCMMarbHOro 3HaYEHUA B COOTBETCTBUM C 9.8.2.

9.3.1.3 Moaxoa BO BpeMeHHOW obnactu

B atom nogxoae obuwme ypaBHeHus konebaHuii, onucbiBaowme KOMOMHUPOBAHHbIE CpeAHUe, HU3KOoYa-
CTOTHbIE peakuyuu U peakLmm NNaByyero COOPY>KEHUS C 4acTOTON BOMHbI ONPEAENnsiioT BO BPEMEHHOW 00nacTu.
DYHKUMM BO3AESNCTBUSA BKITIOYAIOT CPeAHee, HU3KOYACTOTHOE BO3AENCTBUE U BO3AEWCTBUE C YaCTOTOW BOJSTHbI
BCNeACTBUE BO3AENCTBUS BOJH, BETPA, TEYEHUA U CPEACTB aKTMBHOTO YNpaBneHusi, npu ux Hanuumn. Moaenu-
poBaHuUe BO BPEMEHHON 00NacTu COAEPKUT YPaBHEHUS, ONUCLIBAIOLLME NOBEAEHUE NNABYYETO COOPYXKEHUS,
AKOPHbIX NIMHUI, pai3epoB U CPEACTB aKTUBHOIO YNpaBneHus, a Takke ux s3aumoaencreue. BpemeHHole 3a-
BUCUMOCTU BCEX OCHOBHBIX NApaMETPOB peakuuu (NnepeMeLeHne CoOPyXeHUs, HaTSHKEHUE SIKOPHbIX NIMHUA,
yAep>XMBalOLLMe YCUIUA HA AKOPSX U T. N.) ONPeAensaloT ¢ NOMOLLbIO MOAENUMPOBAHUA, a pesynbrupyiolme
BPEMEHHbIE 3aBUCUMOCTM 3aTeM 00pabaTbIBalOT CTAaTUCTUYECKN ANA BLIMUCNEHNA IKCTPEMASbHbIX 3HAYEHUIA.
MoaenupoBaHne BO BPEMEHHON 00MacTu AOIDKHO ObITb AOCTATOMHO NPOAOIDKUTENBHBIM ANA NONyYeHUs CTa-
OUNbHbIX CTATUCTUYECKUX 3HAYEHUM.

LononHutenbHaa nHgopmMauua u pekomeHaaumu npuseaensl B A.8.3.1.3 (npunoxenue A).

9.3.1.4 KoMOMHMPOBAHHBIIA NOAX0A B YACTOTHOM U BPEMEHHOI 06nacTax

[na ynpoLeHna u yMEeHbLUEHUA BLIMUCIIEHNIA, HA OCHOBE MOAENUPOBAHUA NOMHOCTBLIO CBA3AHHBIX BPE-
MEHHbIX W 4aCTOTHBIX 00NacTAX, YaCTO UCMONb3YIOT KOMOUHMPOBAHHLIA NOAX0A BO BPEMEHHOW M YaCTOTHON
obnactax. PelueHusi BO BPEMEHHO M YaCTOTHOW 06nacTax Ans CpeaHNX peakuui, BONMHOBLIX U HU3KOYACTOT-
HbIX peakuui MoryT BbiTb 00beauHeHb! pa3nuyHbiMKM cnocoGamu. Mpu cTaHaapTHOM NOAX0AE MOAENUPYIOTCA
CpeaHue U HU3KOYaCTOTHbIE peakuumn (NepemMeLLeHne COOPYKEeHUS, HaTsHKeHUe AKOPHLIX NIMHUA, YCUNUa Ha
AKOPAX M T.N.) BO BPEMEHHOI 00nacTu, B TO BPEMS KaK peakuum Ha 4acToTe BOSIHbI PeLLaloTCA OTAENbLHO B Ya-
CTOTHOW 0bnacTu. PewieHne B 4YaCTOTHOM 06nacTu B OTHOLLUEHUM peakumit C 4acToTol BONHbI o6pabarbiBaercsa
AN nonyyeHus nmbo CTaTUCTUYECKNX IKCTPEMASIbHBIX 3HAYEHUI, NGO BPEMEHHbIX 3aBUCUMOCTEN, KOTOpble
3aTeM HaknaabiBalOTCA HA CPEAHME U HU3KOYACTOTHLIE peakuun.

JononHutensHas uHdopmauua u pekomeHaauum npuseseHsl B A.8.3.1.4 (npunoxeHue A).

9.3.2 CtaTUCTUYECKME JAaHHbIe NO 3KCTPEeMasibHbLIM 3HAYeHUAM

Ona aHanu3a BO BpeMeHHOW 06nacTu MoryT onpeaensTbCa COOTBETCTBYIOLUME IKCTPEeMarnbHble 3Hadve-
HUA B COOTBETCTBUM C NOnoxXeHuaMu A.8.3.1.3 (npunoxenune A).

Mpu npoBegeHWn aHanu3a B YaCTOTHOW 0bnacTu Ans sIBNeHUsl, KOTOPOe MOXET OblTb NPeACTaBneHo
Y3KOMOMOCHbIM rayCCOBCKMM MPOLIECCOM, CTaTUCTUYECKUE IKCTPEMaribHble AaHHble ANsi MEHSAIOWErocs BO
BPEMEHN KOMMOHEHTAa SIBNEeHNS MOTYT ObiTb BbIYMCIIEHBI HA OCHOBE CTAHAaPTHOTO OTKMOHEHUA COOTBETCTBY-
IOLLIEro CreKkTpa peakumin (pacnpeaenedue Panes) cneayowmm obpasom:

Vsig =

max = + Sy/2logg(t/t2), )
min = — s,}2|oge(t/tz), 8)

ig CTaTUCTU4YECKN 3HAYMMOE 3HAYEHNne;
ax — Haubonee BEPOATHOE MaKCuMarbHOE 3HA4YEHUE;

+ 25, ®)
E

E

rae Vg
Em
E,,n — Hanbonee BepoOATHOE MUHUMANbHOE 3HAYEHHUE;

S — CTaH[apTHOE OTKIIOHEHUE;

f — NpoAOMKMTENLHOCTb PACYETHOW CUTYaUMKU B €AMHULIAX BPEMEHU; B OTHOLLEHWUM NPOAOIKUTENb-
HOCTMW pac4eTHON CUTyauum AOIMKHO BbITh YKa3aHo He MeHee 3 u;

t, — CpeaHui HyneBon Nep1oj BbIXOAA 38 YCTAHOBMEHHbIN YPOBEHb kornebaHuii B equH1Lax BpemMeHm,
rae Anst HU3KOYACTOTHBIX KONIEGaHUi MOXET ObiThb B3AT £, B KA4ECTBE Nepuoaa COGCTBEHHbIX kone-
GaHwuii 4ns COOTBETCTBYIOLLEI cTeneHn cBoO0AbI 0OLEAUHEHHON CUCTEMBI COOPYXKEHUSA/painsepa/
CUCTEMbBI MO3ULIMOHUPOBAHNSA £, KOTOPYIO MOXXHO OMPEAenuTb No hopmyne
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ty=27 JMK, ©

rae M — macca cuctembl NO3ULUMOHMPOBAHUA, BKNIOYMAA NPUCOEAUHEHHYIO Maccy, Kr;

Kk — XeCTKOCTb CUCTEMbI ANA COOTBETCTBYIOLLEH CTENEeHU CBOOOAbLI B CPEAHEM MONOXKEHUN COOPYKE-
Hua, H/m.

Hanbonee BepoATHOE MakCUManbHOE HaTsDKeHUE, KOTOpoe HeOoOXOAMMO CPaBHUTL C AOMYCTUMbBIMM
3HAYEHUAMU HATSDKEHUA AKOPHON NUHUW, NPeACTaBneHHbIMU B 11.2, MOXET ObiTb onpeaeneHo no ¢gopmyne
(7) nytem noGaBneHnA 3HAYEHUA CPEAHETO HATSDKEHUS.

MpuMevyaHue — 3Tn hOpMynbl MOTYT 3aHWXaTb Haubomnee BEPOTHOE MaKCUManbHOE 3HaYeHUE HENMHENHOIA
LUIMPOKOMOIOCHOI peakLyy.

HononHutensHasa nHopMaUma U pekoMeHaauum npuseaeHsl B A.8.3.2 (npunoxenue A).

9.3.3 NMNogaBneHne HU3KOYACTOTHbIX KOlebaHum

Oco6oe BHUMAHUE HYXHO YAEnUTb NOAABMNEHUID HM3KOUYACTOTHbLIX kornebanui. Hu3kouacTtoTHbIe Ko-
nebaHua yaepXMBaemMoro nrnasByyvero COOPYXXKEHUS SIBMSIOTCS Y3KOMOMOCHBLIMU MO 4acTOTE, MOCKOMLKY €ro
CAEPXKUBAET pe3oHaHCHas peakuus Ha COBCTBEHHON YacToTe yAep)KMBAEMOr0 COOPYXXEHUA. AMNNUTYAA KO-
ne6aHnin CUNbLHO 3aBUCUT OT XXECTKOCTU CUCTEMbI MO3ULIMOHUPOBaHUSA. IMEETCS CyLeCTBEHHAs CTENEHb He-
onpeaeneHHOCTU B OLIEHKE NOAABIIEHUA HU3KOYACTOTHbLIX KonebaHui. YeTbipbMsA UCTOMHUKAMU NOAABIEHUS
MOTYT ObITb:

- BA3KOCTHOE AeMndUpPOBAHNE COOPYKEHNEM;

- apeMndupoBaHue apericha BONMH COOPYXKEHUEM;

- aemMndupoBaHne CUCTEMOW NO3ULMOHUPOBAHUS;

- AemndupoBaHue pan3epom.

JononHutenbHas nHdopMaumsa u pekomeHaauum npuseaeHsl B A.8.3.3 (mpunoxeHue A).

9.3.4 AHanus pansepoB

Cucrema paiizepoB (Npu €e HanMuuu) B3aumoAEeNCTBYET C MIaBy4yuM COOPYXEHUEM U CUCTEMOM NO3U-
LMOHMPOBAHUSA MO HECKOSbKUM HanpasneHusm. Bosaencreue BOMH M TEYEHUM HENOCPEACTBEHHO Ha pan3epbl
YBENUYKUBAET Harpy3ku OT BO3AENCTBUI OKPYXAIOLLEN Cpeabl Ha CUCTEMY NO3MLIMOHMPOBAHMSA, NpU 3TOM pain-
3epbl BOCMPUHUMAIOT YacTb HArpy3oKk Ha ceds, CHUXas NpW 9TOM Harpy3ku Ha CUCTEMY NMO3ULIMOHUPOBAHUS.
Bonee Toro, gemndupoBaHme CUCTEMON pan3epa CHUXKAeT HU3KOYACTOTHble KonebaHusi U yMeHbLUaeT Ha-
TAXEHWE SKOPHbIX NIUHWUIA CUCTEMBI NO3ULMOHMPOBAHUA. KOHEYHbIN pe3ynbTaT BO3AenCTBus aTux acpdekToB
3aBUCUT OT KONMYeCTBa (PaAKTOPOB, TAKUX KAaK TUN U KONUMYECTBO pai3epos, a Takxke rnybuHbl Mopsi. KOHCTpyk-
LU CUCTEMbI NO3ULIMOHUPOBAHUSA AOIMKHA YUUTLIBATL BO3AENCTBUE Pai3epoB, XECTKOCTb M AeMNUPOBAHMNE.
370 AeiicTBue parisepoB MOXHO UrHOPUPOBATb, €CNU Takue AeNCTBUA NPUBOAAT K Bornee KOHCEepBaTUBHOM
KOHCTPYKLUMU CMCTEMbI NO3ULIMOHMPOBAHMUS.

Ecnu paiisepHasa cuctema npegHasHavyeHa ans pasnuyHoro KonmyecTsa pan3epoB B TEYEHUE PaCHETHO-
ro cpoka cnyxObl (Hanpumep, u3-3a npeanonaraeMblix Bpe3ok B Oyayuiem), T0 He06xoaMMo uccrneaoBarb Bce
pasnuyHble KOHUrypauuu.

9.3.6 AHanu3 cucTeM NO3ULMOHMPOBAHUA B YCIIOBUAX NepeMelieHU NaBy4YMX COOPYKEHUM,
BbI3bIBaeMbIX BUXpeobpaszoBaHuemM

9.3.5.1 O6wue ceepeHun

B otnuumne oT ApyrMx pe3oHaHCHLIX PEaKLMii NNaBy4Yux COOPYXXEHUIt amnnuTyaa konebaHui, Bbi3biBa-
embIx BUxXpeobpasoBaHuem, orpaHudeHa. NonepeyHsie nepeMeLLeHUs, Kak NpaBuno, xapakrepusyiorcs 6es-
pa3mMepHbIM OTHOLLEHUEM amMNAUTYABI KonebaHui a Kk AuameTpy Kopnyca nnasy4ero coopyxenus d (a/d). Hau-
6Gonbluas amnnuTyaa konebaHuii Npyu NONEepeYHoOM NepeMeLLEHUM OTMEYAETCA Y NNOX006TEeKaeMbIX NIaBy4nx
COOpYXEHUIi C ManbIM yanuHeHuem kopnyca u coctaenset a/d = 1. CnupanesuaHble nosaca o6wmMBKYU 06bIYHO
NPUMEHSIOTCA Y NNABYYUX COOPY>XEHUIN HA HATSKHBIX CBA3AX C LUIIMHAPUYECKUM KOPMYCOM TUMA «spar» unu
cucTeme pansepoB AN YMEHbLUEHUS amnnuTyabl konebanuii. MNosica 06mMBKM MOTYT ObiTb OYeHb adhdek-
TUBHBIMU ANA YCTPAHEHUA NepeMeLleHNnil, Bbi3biBaeMbIX BUXpeobpa3oBaHMeM; oaHaKo Ux aphEeKTUBHOCTbL
Ha NNaBy4MXx COOPYXEHUAX HA HATAXHBIX CBA3SAX C LUNUHAPUYECKUM KOPMYCOM TUNA «Spary 3aBUCUT OT pas-
NUYHBIX (haKTOPOB, TAKUX KAK TOYHASA CXeMa PacnofoXeHus u pasmep nosico O6LUMBKKM, BCNOMOraTenbHble
3NEeMEeHTbl U NPOUNK Te4EHUS.

CnevuunanbHble acnekTbl NPOEKTUPOBaHUA ANA YYETa M aHanu3a nepemMeLLeHUi, Bbi3bIBAEMbIX BUXpe-
obpazoBaHMeEM, JOMKHBI MPUHUMATL BO BHUMAaHKE CriegyioLee:
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a) B HacCToALLEE BPeMs OTCYTCTBYIOT paboTatoLmue aHanuTU4eCKue MHCTPYMEHTbI 4518 NPOrHO3UpPOBaHKS
nepeMeLLeHunii, Bbi3bIBaEMbIX BUXpEOOpa3oBaHWEM, U paCHETHbIE KPUTEPUW MEPEMELLEHUN, BbI3bIBAEMbIX
BUXxpeobpasoBaHneEM, 0ObIYHO ONMPEAENAITCA HA OCHOBE MOAENbHbLIX UCMbITAHUIA. METOAUKU MOAENbHBIX UC-
NbITAHWIA JOMKHbI ObITb NOATBEPKAEHBI C UCMONIb30BAHUEM HATYPHbLIX U3MEPEHUIA;

b) Ha nepemelLeHus, Bbi3biBaeMble BUXPe0oOpa3oBaHUEM, OKA3bIBAOT OAHOBPEMEHHOE BNUAHUE Nepu-
oAbl COBCTBEHHbIX KONeBaHuii NnaBy4Yero COOPY>KEHUS U CUCTEMbI MO3ULIMOHMPOBAHUS, NMPOMUIb CKOPOCTU
HanpasfeHne 1 TeYEeHUs,, reOMETPUA KOPryca COOPY>KEHNS U BCNIOMOTaTENbHbIE 3MEMEHTbI Ha KOPMyCe;

C) NPOAOIMKUTENBLHBIE TEYEHUS, NPUBOASALLME K NEPEMELLEHUSAM, BbI3bIBAEMbIM BUXPEOOPA30BAHUEM,
MOryT GbITb 3HAYUTENBHO JOMbLUE, YEM MaKCUMarnbHasa NPoAOIHKUTENBHOCTb LUTOPMA;

d) MoaenbHbIe UCMBbITAHUA MOFYT MOAENUPOBATL MULLL ONpeAeneHHbIe napaMeTpsl, annpoKCUMUPYs
Apyrue, no3ToMy HY>XHO BHUMATENbHO UHTEPNPETUPOBATL U UCMONb30BaTb AaHHbIE MOAENbHbIX UCMbITAHUNA;

€) ecnu nepeMeLLeHus, Bbi3blBAEMbIE BUXPEOOpasoBaHMeM, NPUBOAAT K OONbLUMM LIMKINIAM HaTsHKEeHUSA
npu BbICOKOW CPeaHEN Harpyske, TO PaCYETHbLIN CPOK CNy>XObl NPU YCTanoCTHON Harpy3ke MOXeT ObiTb KOpPOT-
KMM ANS 9NEeMEHTOB CUCTEMbI NO3ULMOHUPOBAHUS C HU3KMM COMPOTUBEHUEM YCTarNOCTHOW Harpy3ke, Takum
Kak uenu;

f) kanmBposka ko3 PULMEHTOB 6E30MaCHOCTN ANt KOHCTPYKLMIA CUCTEMbI MO3ULUOHNPOBAHUS HE [ OMK-
Ha BKntoYaTh B ce6s ycrnoBue nepemMeLLeHuii, Bbl3biIBaeMbIX BUXPeobpa3oBaHWeM, U HEONpeLeneHHOCTH, CBsi-
3aHHbIE C NepeMeLLEHUAMU, Bbl3biIBaeMbIMU BUXpEOOpa3oBaHueM. B 3TON CBA3M peKOMEHAYETCs NPOBOAUTL
NPOBEPKN YyBCTBUTENMbHOCTK, Kak n3noxxeHo B A.8.3.5.1.

YKasaHHble BbILe acnekTbl CreayeT yYUTbIBaTb NPKU NPOEKTUPOBAHUKU CUCTEM MO3ULMOHUPOBAHUSA, 3KC-
NnyaTUpYOLLMXCA B YCMOBUAX MEPEMELLEHUI NNABYyYMX COOPYXKEHWN, Bbi3bIBAEMbIX BUXpeoOpasoBaHuem,
BbINOMHEHMEM CNEeAYIOLMX MEPONPUATUIA:

- onpedeneHuem pacyeTHbIX KPUTEPUEB, KOTOPbIE YYUTLIBAKOT MEePEMELLEHUs], Bbi3bIBAEMbIE BUXPE-
obpa3oBaHuem, Hanpumep NpoBepka YyBCTBUTENLHOCTU B ONONMHEHWe kK 6a30BbIM BapUaHTaMm, a Takke KOH-
TPOMb AAHHBLIX HATYPHLIX HAOMNIOAEHWUA U AAHHBIX MOAENBHBLIX UCMBITAHUN;

- NPOBEAEHUEM YCTaNOCTHOrO aHanu3a nepemeLleHnil, Bel3biBaEMbIX BUXpeobpasoBaHuem, 3a 100-neT-
HWI Nepuoa B AONOMHEHWUE K aHanu3y AONTOBPEMEHHON YCTanocTy;

- BbIGOPOM COOTBETCTBYIOLLErO 060PYA0BAHMS U XapaKTePUCTUK CUCTEMbI NO3ULMOHUPOBAHUSA AN Nyd-
LLIEero BOCNPUATUA U CMAMYEHWUSA BO34EHCTBUIA, Bbl3bIBAEMbIX BUXPeOOpasoBaHUEM.

HononHutenbHaa nHgpopmauusa u pekomeHgaumm npusegeHol B A.8.3.5.1 (npunoxenune A).

9.3.5.2 Pac4eTHble KpuTepuu Ans aHanusa npoYHOCTUM CUCTEM NO3ULMOHUPOBAHUSA B YCIOBUSAX nepe-
MELLEHUI NNaByYnX COOPYXKEHUI, BbI3bIBAEMbIX BUXpE0OOpa3oBaHmem

Mpu BbINOMHEHWW aHanu3a NPOYHOCTU ONPEAENSIOT pacyeTHbIe KPUTEPUN NepeMeLLeHui, Bbi3biBae-
MbIX BuXpeobpasoBaHuem. MapaMeTpbl NPOEKTUPOBAHUS, OTHOCSLLMECA K NepeMELLEHUSAM, Bbi3biIBAEMbIM
BUXpeoOpasosBaHuem, obecneynsatoue NPoYHOCTb CUCTEMbI MO3ULIMOHMPOBAHUSA, AOSDKHBLI BKIOYaTh Chie-
aywowlee:

- aMnNnUTyay NPOAOMbHLIX U NONEPEYHLIX KonebaHuii NnaBy4Ynx COOPYXEHUI NpyU nepemeLLeHusX, Bbl-
3bIBaeMbIx BUXpeobGpasoBaHueM (a/d), Kak chyHKLMIO OT NPUBEAEHHOI CKopocTn V;

- KO3(pULIMEHT CONPOTUBMEHMUA KaK (PYHKLMUIO OT aMnnuTyabl konebaHuin npu nepemMeLLeHusxX nnaey-
YKX COOPY>KEHWI, BbI3bIBAEMbIX BUXpE0oBpasoBaHuem;

- onpeaerneHue guanasoHoB V.,

- TPaeKTopuio UnK 06nacTe NEPEMELLIEHUI NNaByYnX COOPY>KEHMWIA, Bbl3biIBAEMbIX BUXPeOoOpa3oBaHUeM.

JaHHble napameTpbl B OCHOBHOM 0a3upyloTCsl Ha COMETAHUU JaHHBIX MOAEMbHLIX UCTILITAHUNI (C yuye-
TOM CneuuduKn NPoeKTa) U NPeaLlecTBYIOLLErO ONbITa NPOEKTUPOBAHNSA C YH4ETOM NEPEMELLEHUI NNaBy4mx
COOPYXEHWIA, BbI3bIBaEMbIX BUXpeobpa3oBaHnem. B 3aBUCMMOCTH OT NPUMEHAEMOro noaxoaa, MoryT ObiTb
pPaccMOTPEHbI PasfnnyHbIE YPOBHU HEONPEAENEHHOCTU KPUTEPUEB NEPEMELLIEHMIA, Bbi3biBAEMbIX BUXpeobpa-
30BaHMEM, A5 NPUMEHEHMA B KOHKPETHOM npoekTe. Kputepun Heobxogumo paspabartbiBatb Anst 6a30B0ro
BapuaHTa (Hauny4iuas oueHka) U ANsi HEKOTOPbIX BAPUAHTOB NPOBEPKM YyBCTBUTENLHOCTU. KoadhduumeHTb
3anaca NPOYHOCTW MO HATSXKEHWIO Ans YCNOBUWA HEMOBPEXAEHHOrO U NMOBPEXAEHHOTO COCTOSIHUWA [ OMKHbI
BbINONMHATLCA AN 6a30BOro BapuaHta. BapuaHTbl NPOBEPKM YyBCTBUTENBHOCTU CrieayeT NPUMEHSTL ANs
NPOBEPKN IKCMyaTaLMOHHON HAAEXHOCTU CUCTEMbI MO3ULIMOHUPOBAHUSA, B LIENAX MOATBEPXKAEHUS TOT0, YTO
puUCK oTKkasa CMCTEMbl MO3ULIMOHUPOBAHUA HAXOAUTCA HA NMPUEMNEMOM YPOBHE Aaxe B Criyyae, eCnu OLEHKK
KOHKPETHbIX BIUAIOLLMX NapamMeTpoB, TAKMX KaK XXECTKOCTb CUCTEMbl NO3ULMOHUPOBAHUS, CKOPOCTb TEYEHUS,
KO3 PULMEHT CONPOTUBNEHUA, COCTOSIHUE CUHXPOHKU3aLMKU KonebaHui unu amnnutyaa konebaHui npu ne-
peMeLLeHusX, Bbi3blBAEMbIX BUXpeoOpasoBaHMeM, ABAAOTCA HETOUHbIMWU. OQHOW U3 BaXHbIX (PYHKLMI Npo-
BEPKM YyBCTBUTENLHOCTU ABNSAETCSA ONpeaeneHne Toro, BOMAET N1 CUcTemMa no3uLMoHUPOBAHNSA NPU HANUYUN
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HEKOTOPbIX U3MEHEHUI KPUTUHECKUX MAPAMETPOB B COCTOSAHME CUHXPOHU3ALIMN NEPEMELLEHUN, BbI3bIBAEMbIX
BUXpeobpaszoBaHUEM.

HononHutensHasa nHdopmauma U pekomeHgauun npuseaersl B A.8.3.5.2 (npunoxexue A).

9.3.5.3 Metog aHanm3a NPOYHOCTU CUCTEM MO3ULIMOHUPOBAHWSA B YCMOBUAX NEPEMELLEHUI MnaByvmx
COOPYXEHMUIA, BbI3bIBaeMbIX BUXpeoOpa3oBaHNEM

B Hacrosiliee Bpemsi Crneuuanu3MpoBaHHOE NporpaMMHOe ofecneyeHue Mo BbIMONHEHWUIO aHanu3a
MPOYHOCTM CUCTEM NO3ULIMOHUPOBAHUSA B YCIOBUAX NEPEMELLEHUIA NNABYUYUX COOPYKEHUN, BbI3bIBAEMbIX BUX-
peobpasoBaHueM, HE UMEET LUIMPOKOTO PACNpPOCTPAHEHUS, U B 9TOW CBA3M BO3MOXHO UCMONMb30BAHUE METOAM-
Ky aHanusa, usnoxeHHoun B A.8.3.5.3 (npunoxeHue A).

9.3.5.4 OcHOBHble (haKTOPbI YCTANOCTHOrO aHanMsa CUcTem NO3MLUUMOHUPOBAHUSA B YCIOBUAX Nepeme-
LLEeHUI NNaBy4nx COOPYXEHUN, Bbi3bIBAEMbIX BUXPEOOpasoBaHuem

HatsxkeHus B cucteme no3vUMOHUPOBaHUA, BO3HUKAKOLLME B YCIOBUAX NepeMELLEHUii NnaByynx co-
OpY>XEHWI, BbI3blBAEMbIX BUXpEOOpa3oBaHMEM, UMEIOT LIMKITUYECKUIA XapakTep U BHOCAT CBOW BKNaj B ycTa-
TNIOCTHOE MOBPEXAEHUE CUCTEMbI NMO3NLUOHUPOBAHUA. DaKTOpbl, NPUBEAEHHbIE HUXKE, CrelYET YYMTbIBATh
Npu BbINONMHEHUM OLIEHKM YCTAnOCTHOW MPOYMHOCTU BCNEACTBME BO3AENCTBUS NEPEMELLEHUN, Bbi3bIBAEMbIX
BUXpeoOpasoBaHUEM:

a) AnA onpeaeneHnst KONMUYeCcTBa LIMKIOB HaTsXKEeHUA HeoBXx0aMMO MCnonbL30BaTb NEPUOA NepemeLye-
HWIA, BbI3bIBAEMbIX BUXpEOOpa3oBaHMEM, NPU NEPEMELLEHHOM NOMOXEHWUM MIABYYEro COOPYXKEHUS, KOTOPbIN
COOTBETCTBYET KOHKPETHOW paccMaTpuBaeMoii YacToTe AUCKPETU3AUMU TeYEHUs. YKkadaHHbIN NEPUOL, MOXET
BapbMpOBAaTbLCA B 3aBUCMMOCTU OT HanpaeneHust U Cunbl TEYEHUS M, KAk NpaBUNO, OTNIMYAETCA OT nepuoaa
COBCTBEHHbIX kKonebaHui CNoKOWHON BOAbI;

b) B JONONHEHNE K OLEHKE AONTOCPOYHOrO YCTanoCTHOrO NOBPEXAEHUS, TAIKE PEKOMEHAYETCA BbINOM-
HATb YCTaNOCTHbIW aHanu3, B YCrOBUAX NEePEMELLEHNI, BbI3bIBAEMbIX BUXpeoOpa3oBaHueM, C nepuoaoM no-
BTOpPSA€MOCTU 0auH pa3 B 100 neT (unu Apyroro eANHNYHOTrO COOLITUA NO HAUXYALLEMY CLIEHAPUIO, KaK YKa3aHO
B 9.3.5.5);

C) CUCTEMbI NO3ULIMOHUPOBAHUS, UCTILITLIBAIOLLME BLICOKOE CPEAHES HATSXKEHNE U 3HAYUTENBHBIE KOone-
GaHWA HaTSKEHWUA, MOTYT CO3AaTh MEXaHUYECKOe HanpskeHne B Lienu, BbiXoAsLuee 3a npeaenbl ynpyroctu
marepuana uenu, Ansi KOTOPOro OTCYTCTBYIOT AaHHbIE NO UCNLITAHMAM YCTANOCTHON NPOYHOCTU. YTOOLI 00€-
CNeYnTb JOCTaTOYHbIA CPOK CNy>Obl 40 pa3pyLUeHMs1 OT YCTarnoCTW, CUCTEMbl NO3ULMOHUPOBAHUS crieayeT
NPOEKTUPOBAaTL TakMM 06pa3oMm, UToObl n3bexarb TaKMX CUTYaLMIA;

d) noeBpexaeHue uenu BCneacTene yCcranocTu Ha HanpaensoweM bnoke Tpebyer 0cob60ro BHUMaHuUS,
TaK KakK JOMONHMTENIbHOE HanpshkeHue n3rnba NpuKnaabIBaeTCs K LiENW Ha STOM y4acTKe, U LieMNb, Kak NpaBu-
10, UMEET HAUMEHbLUMWI CPOK CNyxObl A0 paspyLUEHUsI OT YCTANoCTU BCEX ANEMEHTOB CUCTEMbI MO3ULIMOHU-
poBaHus;

€) BapuaHTbl NPOBEPKN YYBCTBUTENBLHOCTM, aHANOMMYHbIE TEM, KOTOPbIE UCNOMNb30BaHbI B MPOYHOCTHOM
aHanuse, JOMKHbI YYUTbIBATb HEONPEAENEHHOCTb B NPOrHO3ax nepeMeLLeHUi, Bbi3biBAEMbIX BUXpeobpaso-
BaHUEM.

9.3.5.5 YcTanocCTHbIi aHanuM3 cucteM No3MLUUMOHMPOBAHUS B YCIOBUSX MEPEMELLEHUI NaBy4uX COOpy-
XXEHWI, Bbl3blBaeMbIX BUXpeobpasoBaHueMm, Ans 4ONroBpeMEHHbIX U €AUHUYHBIX KCTPeMarbHbIX COOLITUI

Ons aHanusa ycTtanoCTHOTO NMoBPEXAEHUS] B YCIOBUSAX JOSNITOBPEMEHHbIX CODbITUIA, CBA3AHHBIX C Ne-
peMeLLEeHUs MU NNaBy4ymMx COOPY)XEHUN, Bbi3biIBa€MbIX BUXPEOOpa3oBaHMeM, TekyLume cobbiTua MOryT ObiTb
npeacTaBneHbl B BUAE psfa 4YacTtoT AUCKPETU3ALUM TEYEHUN, B KOTOPOM KaAas yactota AucKpeTtudauuu
GyaeT coOTBETCTBOBATb OMOPHBIM 3HAYEHUSIM HANPaBIIeHUs, CKOPOCTU U NPOMUNA TeYEHUs, a TaKkke conyT-
CTBYIOLLUM BETPOBLIM U BOJTHOBbIM YCIOBUSAM U BEPOATHOCTU UX BO3HUKHOBEHUS. YCTANOCTHOE NOBPEXAEHNE
AN KaKOO0W YacTOThbl AUCKPETU3aLMM JOMKHO OLIEHMBATLCS, @ YCTaNoCTHOE NOBpeXaeHue BCneaCcTBue nepe-
MeLLEeHWUI NNaBy4yero COOPYXXEHUs, Bbi3bIBAEMbIX BUXPeoOpasoBaHUeM, AOSHKHO CYMMUPOBATLCA C YCTanocT-
HbIM MOBPEXAEHWEM U3-3a BETPA U BONIHEHUSA AN onpeaeneHusa CyMMapHOro yCTanoCTHOO NoOBpeXaeHus.

MccnenoBaHusa nokasbIBalOT, YTO CyLIECTBEHHOE YCTaNOCTHOE NOBpEXAeHWe MOXET ObiTb Bbi3BAHO
€AVHUYHBIM SKCTPEMarbHbIM COObITUEM BO3HUKHOBEHMWS NEPEMELLIEHUN, Bbi3bIBaEMbIX BUXpEOOpa3OBaHUEM.
[MoaTomy, B AOMOSIHEHUE K OLi@HKE YCTanoCTHOro NOBPEXAEHMUA B pe3yneTate ANUTENLHOTO BO3AENCTBUS, Cre-
[YeT BbINOSHATL aHaNU3 BO3HWKHOBEHUS NEPEMELLEHUN, BbI3bIBAEMbIX BUXpEOOpazoBaHueM, ¢ NOBTOPSAEMO-
CTbl0 0A4uH pas B 100 nert. Mockonkky nepemeLleHns, Bbi3biBaeMble BUXpeoGpasoBaHuem, B 6onbLuel CTeneHn
3aBUCAT OT NPUBEAEHHON CKOPOCTU, TO TEYEHUS, CBA3AHHLIE C HAUXYALUEH pac4eTHON CUTyauuen nepemMetle-
HWI, BbI3bIBAEMBIX BUXPeobpasoBaHueM, Heoba3aTensHO MOrYT ObiTb TEYEHUAMU C NOBTOPSEMOCTbIO OUH
pa3s B 100 net. AMNNuTYAbl KonebaHuii Npu NepeMeLLeHnnAX, Bbi3biBaeMbIX BUXpeoOpa3oBaHUEM, Bbi3biBalO-
LLMe caMble CUTMbHbIE YCTANOCTHbIE NMOBPEXAEHUA, MOTYT BO3SHUKATb B MPUCYTCTBUM TEYEHUN C Bonee HU3KOM
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NOBTOPAEMOCTbI0. MNpodunb CKOPOCTN U HaNPABEHNUSA TEYEHUS], UCTIONb3YEMbIN B OLIEHKE YCTarnoCTH, OIKEH
COOTBETCTBOBATL Hanbonee HebnaronPMATHOMY NPOCHUITIO CKOPOCTU U HanpaBneHus TEYEHUs], OnpeaeneHHo-
My B X0f€ aHanu3a nNpo4HocTH. OQHAKO BMECTO MCNOMb30BaHUA NpPodouns CKOPOCTU TEYEHUS, OXapaKkTepu-
30BAHHOrO MOCTOSAHHON CKOPOCTLIO, ANA 3KCTPEMANbHOIO COOLITUA MOXET PaCCMaTPUBaTLCS U3MEHSIIOLLEECs
TeYyeHue, XxapakTepUCTUKN KOTOPOro Nony4eHbl HA OCHOBE HAaTYPHbIX U3MepeHUi. [NpoaoImKMTENbHOCTb 3TOr0
COBLITUA MOXET OTNUYATLCA OT TOW, KOTOPAsA NOMyYeHa Ha OCHOBE AONTOCPOYHOIO pacnpeaeneHust TEYeHui.

YCTanoCTHLIN aHanus, Kak NPaBuno, BbINONHAETCA TOMbKO AN YCINOBUIA HENOBPEXAEHHOTO COCTOSHUS.
Tem He MeHee YCTanoCTHLIN aHanu3 Ana NOBPEXAEHHOTO COCTOSAHUS JOIDKEH PACCMAaTPUBATLCA AN eAUHNY-
HOr0 3KCTPEManbHOro COBbITUA BO3HMKHOBEHUA NepeMeLLeHU, Bbi3blBaeMbix BUXpeobpasoBaHuem, Korga
nporpeccupyioLlee noBpexaeHne AKOPHON NMHUW BCNEACTBUE YCTaNoCTH NPeACTaBnseT npobnemy.

KoadpcbmumeHT 6e30nacHOCTM yCTaNoCTHON NPOYHOCTU npeacTaesneH B 11.5. 31oT koadPULMEHT Heob-
XOAMMO NPUMEHATb B OTHOLLUEHUM AONTOBPEMEHHOIO YCTanoCTHOIO NOBPEXAeHus1 (BCneacTesme BO34eiCTBU
BETpa, BONMHEHUS U NEepeMeLLeHUi, Bbi3biIBaEMbIX BUXPeOOpPa3oBaHMEM) M MO OTHOLUEHUIO K YCTANOCTHOMY
NMOBPEXAEHUIO B pe3ynbrate eAUHUYHOTO COOLITUSI B YCIIOBUSIX HEMOBPEXAEHHOTO COCTOSIHUS.

JononHutensHas nHdopmauua u pekoMmeHaaumm npuseseHsl B A.8.3.5.5 (npunoxexue A).

9.3.5.6 YcTanocTHOe noBpexaeHne u u3HOC Lenei CUCTEM MO3ULIMOHMPOBAHUS B YCIIOBUAX NepemMeLLe-
HUM NNaBy4nX COOPY>KEHUIN, BbI3bIBAEMbIX BUXPEOOpasoBaHUeEM

YCTanocTHOe NOBPEXAEHUE Lienu Ha Hanpaensiowem 6roke, kak NpaBuro, BbILLE, YEM HA yAaneHun ot
Hanpasnswowero 6noka. Qna cMcTeM NO3UUUOHMPOBAHUS, IAe YCTANOCTHOE NOBPEXAEHUE Uenen aBnsaeTcs
KPUTUYECKUM, BaXXHO NEpUOAUYECKM NepemeLlaTb 3BeHbsl HA HanpaenaioLwwemMm 6noke, 4To6bl TakuM 06pasom
Gonee paBHOMEPHO pacnpeaenuTb AONOMHUTENbLHOE YCTAaroCTHOE NoBpeXaeHue us-3a uarnbanus. Ecnu ta-
Kas npoueaypa siBNAETCA YaCTbio NPOrpaMMbl IKCNNyaraLum, TO yCTanoCTHOE NOBPeXaeHUe 3BEHbEB BOKPYT
HanpasnswoLwero 6510ka MOXXHO OLIEHWTb Ha OCHOBE YacTU BPEMEHU, KOIAA 3BEHbs1 PACMONOXEHbI HA Hanpae-
nswowem 6noke. Tem He MEHee 3BeHbsA Ha HanpasnsioLeM Broke AOmMKHbI UMETh A0CTaTOMHYIO YCTaNOCTHYIO
NPOYHOCTb, YTOBbI NPEOAONETh, NO KPaWHel Mepe, eAUHUYHOE IKCTPeMarnbHOe cobbiTue (Hanpumep, cobbl-
TWE BO3HUMKHOBEHUA NEPEMELLEHWIA, BbI3biIBaEMbIX BUXpeobpa3oBaHuem, 3a 100 ner).

CucTeMbl MO3ULMOHMPOBAHWSA, NOABEP)KEHHbIE AEWCTBUIO NEPEMELLEHUN, BbI3bIBAEMbIX BUXPEOOpa3so-
BaHWEM, MOryT ObITb TaKkKe NOABEPXEHbl YCUIIEHHOMY U3HOCY 3BEHLEB B panioHe Hanpasnswowero 6noka,
KOTOpbI 00YCNOBMEH BbICOKMM KOHTAKTHBIM AABNEHMEM U GONbLUMM NEpeMELLIEHMEM MeXay 3BEHbSIMU. ITOT
acnekT HeobxoaMMO TLUATENbHO OLEHUBATL, U CriedyeT yYUTbIBaTb U3MEPEHUE NEPUOANYECKOTO CABUIA 3Be-
HbEB Ha HanpaenAwLWeM 6noke, YToObl CMArYUTL Npobnemy usHoca. MamepeHue M3HOCA C NMOMOLLBIO Npe-
AenbHoro kanubpa, kak ykasaHo B [4], Takke criegyer paccMaTpuBaTth ANs BbISIBNEHUSI YpE3MEPHOTO U3HOCA
3BEHLEB LIEMNMu.

9.4 Peakuuu SsKOPHbIX NIMHUMA

9.4.1 O6wWwue cBegeHunA

OuHamuyeckme peakummn nnaByynx COOPYXXEHWIN BbI3bIBAIOT NEPEMELLEHUS1 CUCTEM NO3ULIMOHMPOBAHUA
B TPEX pa3nn4yHbIX 4YaCTOTHbIX obnacrax:

- cpefHue peakuuu;

- HU3KOYaCTOTHbIE peakuuu,

- peaxkuuu ¢ 4acToTOW BOSIH.

HaunbonbLune 3HaYEHUSI HATSHKEHUSI AKOPHbIX NMHWI OMKHbI OLlEHUBATLCA METOI0M 06beaAUHEHUS BCEX
TPEX COCTaBMAOLLMX, YKA3AHHbIX BbILLE, B COOTBETCTBUU C 9.5. HanbonbLune 3HaYeHUs1 HaTSDKEHUS NexaLumx
Ha rpyHTE y4aCTKOB AKOPHLIX NIMHUIA HEOBXOAUMO OLIEHMBATL aHAMNOMMYHbLIM METOAO0M, ECIU 3TO MPUMEHUMO.

Peakumu cucteMbl NO3ULIMOHUPOBAHUA Ha CpeaHNEe BO3AENCTBUSA MOTYT ObITb CIPOrHO3MPOBAaHbI C NOMO-
LUbIO CTaTUYECKUX YPaBHEHWI YNPYrnx NPOBMCAIOLLMX AKOPHbIX NMUHWUIA, BKMOYAs YANMHEHUE SIKOPHBIX IMHWIA.
Kak npaBuno, peakuun Ha HU3KOYACTOTHbIE KONeGaHMA TaKkKe MOXHO NPOrHO3MPOBaTh C MOMOLLLIO 3TOTO e
MeToAa, N0 NPUYKUHE ANUTENbHBIX NEPUOLOB Takux konebaHui. Peakuum cucrembl NO3ULMOHMPOBAHUA HA
nepeMeLLEHUst COOPYXKEHUS C YACTOTON BOJTH BO3MOXHO NPOrHO3MPOBaTh C MOMOLLBIO METOA0B, NPUBEAEHHBIX
B9.4219.4.3.

JononHutensHas uHopMauus u pekoMmeHaauuun npuesegeHsl B A.8.4.1 (npunoxeHue A).

9.4.2 KBa3ucrtaTu4yeckui aHanus

B aTom meToae BO3AEWCTBME BOSH YYUTLIBAETCSA 3@ CYET NEPEMELLEHUSA COOPYXXEHUS B pe3ynbTaTe Ko-
nebaHuii, Bbi3blBa€MbIX BONHaMU. [uHamu4eckoe 4enNCTBME Ha SIKOPHbIE JIMHWMK, CBA3AHHOE C MacCon, AeMn-
(OUPOBAHNEM U YCKOPEHUEM XUAKOCTU, HE YYMTLIBAIOT. MICCrneaoBaHnsi AMHAMMUKM SKOPHbIX NUHWIA BbISBUNK,
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YTO NoKasaTenu HageXHOCTU KOHCTPYKLMI AKOPHBIX IMHUIA, ONpeAeneHHble Ha OCHOBE AaHHOr0 MeToaa, Mo-
ryT BapbUpOBaTbCA B 3aBUCMMOCTU OT TUNA COOPYXKEHUS, TNMYOUHBI MOPSt U KOHPUTypaLIMKU SKOPHBIX NIMHUNA.

JononHutenbHasa nHopmaumusa n pekoMmeHgauun npueegeHsl B A.8.4.2 (npunoxeHue A).

9.4.3 AuHaMnyecku aHanus

OuHamuyecknin aHanu3 SAKOPHbIX FIMHWIA ONUCLIBAET U3MEHALWMECA BO BpeMeHn apdeKTbl, CBA3aH-
Hble C MacCcomn, AeMNPUPOBAHMEM U YCKOPEHMEM XUAKOCTU. B AaHHOM Noaxoae N3MEeHsLWUEeCcs BO BPEMEHU
OBWDKEHUS HaNPaBnsoLWmMX BIOKOB AKOPHbLIX NMUHUIA HEOOX0AMMO OonpefensTb Ha OCHOBE MPOAOSbHO-TOPU-
30HTanNbHOW, NONEPEYHO-TOPU3OHTaNbHON, BOPTOBOM, KUMEBON KayeK M PbICKAHWUA NNAaBy4vero COOPYXKEHUS.
AvHamuyeckue Moaenu UCrnonb3yoT ANA NPOrHO3UPOBAHUA PeakuMn AKOPHbIX MUHUA HA ABUXEHUA Hanpas-
NAoLWmx 6noKoB..

Mo>xeT Mcnonb30BaTbCA NOAX0A B YAaCTOTHOW 06nacTu B COOTBETCTBMK € 9.3.1.2 unu noaxoa BO BPEMEH-
HOW obnacTtu B COOTBETCTBMM € 9.3.1.3, ANs NPOrHO3UPOBaHMS HATXKEHUI HA AKOPHBIX NMMHUAX. [pn NCNonb-
30BaHWMM BPEMEHHON 0BnacTn BCe HENMUHENHbIEe 3)EKThl, BKMOYAs YATTMHEHUE SAKOPHbIX IMHUIA, FEOMETPUIO
SIKOPHbIX JIMHWIA, BIUSIHUE BOAHON Cpefibl M BO3AENCTBUS NOBEPXHOCTU MOPCKOrO AHA MOTYT MOAENUPOBAaTLCA.
Mcnonb3oBaHue noaxoaa B YaCTOTHOW 06nacTu, ¢ APYron CTOPOHbI, B LIENOM nuHeiHoe. MeToabl annpokcu-
Mauuu HENUHEWRHbIX NapaMEeTPOB B YACTOTHOW 00nacTu, a Takke UX orpaHn4YeHns, HeobxoauMo UccneaoBaThb,
yTOOBI 06ECNEYUTb NPUEMMNEMBIE PELLEHUSA ANS NPEANONnaraeMoro NPUMEHeHus.

HononHutenbHaa nHdopmaunua n pekoMmeHgauun npueegeHsl B A.8.4.3 (npunoxeHue A).

9.5 HaTskeHUe AAKOPHbIX NMHUNA

9.5.1 CpegHee HaTsnKeHUe

CpepHee HaTspkeHne npeacraBnsieT cO0ON HaTsKeHUe AKOPHBLIX JIMHWUIA, KOTOPOE COOTBETCTBYET Cpea-
HEMY 3HAYEHUIO NepeMeLLIeHUA NpU peakuumn nnaByvero CoOOpyXeHus.

9.5.2 Hanbonblune 3HaYeHUA HATSXKEHUA

l‘lpm ncnonb3oBaHUM noaxoaa B Y4acToTHON 06r1acTu HanbonbLUME 3HAYEHUS HATSHKEHUSA AKOPHbIX TIMHUIA
npu MOAENUPOBAHUW pPeaKkLMn COOPYXKEHUA cornacHo 9.3.1.2 nonyyatT U3 HaTSHKEHUA AKOPHbIX NIMHWUIA NOA,
AENCTBNEM KOMebaHui ¢ YaCcTOTON BONMHEHUS, PACCHUTAHHBIX B MOMOXEHUAX COOPYXKEHUS, IKBUMBANEHTHbIX
Siax = Swimax: N0 OTHOLLEHUIO K MECTOMOMOXEHMIO KaXA0r0 ikops. HanbonbLume 3HaYeHNs HaTSHKEHNS AKOop-
HbIX NIMHWI 3aTEeM ONpPeaEnsTCa creayowmm o6pasom:

Textreme = Tstatic t wamax7 (1 0)
rae Teyireme — HanbonblUIee 3HaUEHME HaTsHKeHUs, H;
Tstatic — CTaTMYeCcKoe HaTsHXKeHue npu Sextreme - Swfmax, H;
Twimax — MakCMManbHOe HaTsHKeHMe Ha OCHOBE aHanusa B 4acToTHOW obnactu, H;
Sextreme — NMPUMEHNMbIE 3HAYEHUS NEPEMeLLeHNI] Siax WM S, ANA KOHKPETHOrO nepemeLleHns ot
BEPXHEW TOUKM 3aKpenneHns 4o aKops, u3 popmynbl (2) unm popmynbl (3) COOTBETCTBEHHO, M;
Swimax — NEPEMELLEHUE OT BEPXHEN TOUKN 3AKPEMNEHMA A0 AKOPS, ONPEAENeHHOe B COOTBETCTBUN C

9.2.3, M.

AnbTepHaTUBOM 3TOMY NOAX0AY ABMSIOTCA NOAX04 C UCMONb30BaHMEM BpeMeHHON obnactu (9.3.1.3), u
KOMOUHUPOBAHHLIW NMOAX04 BO BPEMEHHOW M 4aCTOTHOM obnactax (9.3.1.4), KOTOPLIN BKMNOYAET CTaTUCTUYE-
CKyl0 06paboTKy MOAEnMpPyeEMbIX BPEMEHHbIX 3aBMCUMOCTEN ANS NONy4YeHUss MakCUMAanbHbIX 3HAYEHUN Ha-
TSDKEHUSA SIKOPHbIX NTUHUIA.

9.5.3 lNposepka pacuyeToB

HanGonbLume 3Ha4YeHUs HaTSHXKEHNS SKOPHBIX NIMHWUIA MPOBEPSAIOT NO PACYETHLIM KPUTEPUAM, YKA3aHHbIM
B 11.2.

9.5.4 HataxkeHue ansa ycTanoCTHOro aHanusa

[nanasoH HaTSXKEHUSA SAKOPHbIX NUHWI ANA YCTanoCTHOrO aHanu3a BbIYMCSAT aHanoruyHo 9.5.1 u
9.5.2. [letanbHasa nHopmaumus no metoay usnoxeHa s 10.3.3.2.

9.6 OrpaHM4YeHUA NO AJfIMHE U reOMETPUMN AKOPHbIX JIMHUNA

B 3aBMCUMOCTM OT TUNA CUCTEMbI NO3ULIMOHUPOBAHUSA, OLIEHUBAIOT TUM UCMONbL3YEMbIX AKOPEN U MaTe-
puan sKOpPHbIX MUHUIA, P NapamMeTPOB MO AMUHE MUHWIA U UX TEOMETPUU, ANS NOATBEPKAEHUS UX COOTBET-
CTBUSI PACYETHBIM KPUTEPUSIM.
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Ona cucteM no3WLMOHUPOBAHKUSA C MPOBUCAIOLLMMU SKOPHLIMU NIMHUSIMU C SKOPSIMU, 3arnyonsembimu
NpOTaCKUBAHUEM, HE PACCUUTAHHBLIMU HA BEPTUKANbHbIE HArpy3ku, HEOOXOAMMO ONpeaensiTe MUHUMArbHYIO
ANUHY yyacTka SKOPHOW NIMHKUM, YKNaablBAEMOI HA MOPCKOE AHO, B COOTBETCTBUM C PACHETHLIMU KPUTEPUAMMU,
00yCnoOBNEHHbIMWN KOHKPETHLIMU YCIOBUSIMU NIIOLLAAKM YCTAHOBKM NNaByvyero COOpyXeHus.

Insa sakopen, paccuMTaHHbIX Ha BEPTUKanNbHbIE HArpy3ku, AOMKHO BbITb NPOAEMOHCTPUPOBAHO COOTBET-
CTBUE PaCYETHLIM KPUTEPUSIM 4TS CEeLManbHOro Tuna sikopsi.

[na SIKOPHbIX MUHWIA, ANMTENbHOE HAXOXAEHUE KOTOPbIX HA NOBEPXHOCTM MOPCKOTO JHA HeXenaTerb-
HO, Y4aCTOK NIMHUK, PACNONOXEHHBIN OniKe BCETO K SIKOPIO, HE0OX0AUMO 3aMEHUTb Lenblo. B Takux cnyyasax
MUHUMArbHOE BO3BLILLIEHME YYACTKa KaHATa-Lenu BbIMUCASIOT, U BEPUPUUMPYIOT MO MUHUMANbHOMY BO3BbI-
LLIEHWIO, 3aAaHHOMY C Y4ETOM cneuuduKkn NoLaaKu.

Onsa AKOPHLIX NUHKUIA, ANS KOTOPLIX HEXeNaTernbHO HaxXOXAeHWe B 30HE NEPUOAUYECKOT0 CMavMBaHus
WU TPEeHNe 0 HanpaBnNALWLKMIA BrI0K, BEPXHUIA Y4aCTOK IMHUM HEODOX0AUMO 3aMEHUTb Lenblo. B Takux cnyvasx
NonoXXeHue BepXHEero y4actka sskopHOW NMUHUM OLIEHMBAIOT U CPaBHUBALOT C KPUTEPUEM MUHUMATILHOI ryou-
Hbl, 3a1aHHbIM C YY4ETOM cneuuduku NoLLaAKM YCTAHOBKM MIaBy4vero COOpPYXXeHUsI.

N SIKOPHbIX NIMHUIA, KOTOPbIE HAXOAATCSA B HENOCPEACTBEHHON BNM30CTU OT APYrUX NOABOAHBLIX U HAA-
BOZIHbIX COOPY>XEHUIA, MOTYT CYLLEECTBOBaTb Apyrue TpeboBaHUs K BEPTUKANbHbLIM U TOPU30HTamNbHLIM 3a30pamM
6e30nacHOCTU. B gaHHbIX crydasix pe3ynbsrarel aHanu3a nepeMeLLeHuil B KOHKPETHBIX TOYKax HEOOX0AMMO
COMOCTaBUTb CO 3HAYEHUAMM, YCTAHOBMNEHHbIMKU B 11.7, ANA KOHKPETHOrO MECTOpacnonoxeHus. OrpaHuye-
HUSA NO ANUHE U TEOMETPUN SKOPHBIX NIMHUIA, BBINOMHEHHLIX U3 BOMOKOHHBIX CUHTETUYECKUX KaHaToB, npea-
CTaBfneHbl B pasgene 15.

9.7 Ycunusa Ha AKopAax

Haubonbluee U3 npefenbHbiX 3HAYEHUI HAaTSHDKEHUS IKOPHBIX NMUHUIA, OnpeaeneHHoe B paMKax aHanuaa
HaTSHKEHUST SIKOPHBIX NMIMHWIA, NPeACTaBNEHHOrO B 9.5.2, AOMKHO BbITb MCNONbL30BAHO ANS NPOrHO3UPOBAHMUS
MaKCUMarbHbIX YCUMUIA Ha sikopsix. Pesynbratbl HEOBXOAUMO CPaBHUBATL C PACYETHLIMU KPUTEPUSIMU, Npea-
CTaBMneHHbIMK B 11.4.

9.8 AHanu3 cucTeM NO3MLUMOHUPOBAHUA CTAHAAPTHOMN KOH(UrypaLmmn

9.8.1 AHanu3 4YacTOTHbIX XapaKkTe pUCTUK NPOCTPAHCTBEHHbIX CUCTEM NO3ULIMOHUPOBAHUA

Mpu aHanu3e cuctem NO3NUMOHUPOBAHUA C UCMONb30BAHUEM ONUCAHUSA PEaKUMKU NnaByvyUX COOpYXe-
HWUIA B 4aCTOTHON 0BnacTn cpegHee NONOXEHUE COOPYXKEHUI CHavana onpeaenseTcsi Ha OCHOBE BbIYUCIEHUN
CTaTM4eCcKOro paBHOBECHS B HanpaBneHWu NpPoAONbHO-TOPU3OHTANbHOW Kayku, MONEepPEeYHO-rOPU3OHTaNbLHON
Kayku U pbiCKaHKUs. 3aTtem onpeaensioT peakumm COOpPYXeHUS Ha BOJTHOBbLIE U HU3KOYACTOTHLIE KonebaHus
B BUAE NPOAOSIbHO-TOPU3OHTANBHOW Kadku, MOMNEePEYHO-TOPU3OHTANbHON Kauku U PbICKaHWUSA U A00aBNsIOT K
cpeaHemy NOMOoXEHUIO COOpYXeHus. CneayeT ncnonb3oBaTb NPoUeaypy, onucaHHyo B A.8.8.1.

B cnyyae ecnu coopyxeHue uMmeeT HeGONbLUYIO NNoLwaab BaTepnuHum (cM. 9.2.2), aHanu3 cuctem no-
3ULMOHMPOBAHUSA BLIMONHAOT ANA NEPEMELLEHUI B LLECTU CTENEHSX CBOOOALI (MPOAONLHO-TOPU3OHTANBHON
KayKu, MOnepeyHo-ropu3oHTanbHON Kauku, BEPTUKANBbHON Kavyku, BOPTOBOI Kayku, KUNEBOW Ka4Yku U pbiCKa-
HUK). [lononHuTenbHas MHopMaumsa n pekomengaumnm npusegeHs! B A.8.8.1 (npunoxeHue A).

9.8.2 AHanu3 4YacTOTHbIX XapakTepUCTUK CUCTEM NOSULUOHUPOBAHUA OOHOTOYEYHbIX NMSIABYYUX
npuyanoB

Mpu BLINOMHEHUM aHanu3a, OCHOBAHHOIO Ha OMUCAaHWMW PeakLUMK NNaByyvero COOPY>KEHUS B YaCTOTHOW
00bnacTu, yunTbIBaKOT KYPC NOCTAHOBKM COOPYXEHUSA. MNPOEKTHbIE KypChbl MOCTAHOBKK NMNABY4Ero COOPYXeHUs,
Npu KOTOPbIX BbIYUCIIAIOT peakUmMm CUCTEMbI MO3ULIMOHUPOBAHUSA, ONPEAENAIOT C YYETOM CPeAHEro 3HaYeHus
PaBHOBECHOTO MOMOXEHUS KypCa U HU3KOYACTOTHOIO PbICKaHWUSA COOPYXeHus. MeToauka BbINOMHEeHUs aHanu-
32 YaCTOTHbIX XapakTePUCTUK CUCTEM NO3ULMOHUPOBAHUS OAHOTOYEYHbIX NNAaByYMX NPUYanoB NpeacTasneHa
B A.8.8.2 (NnpunoxeHue A).

[ononHutensHaa nHdopmayma n pekoMmeHgaunn npuseieHsl B A.8.8.2 (npunoxxeHune A).

9.8.3 AHanu3 BO BpeMEeHHOM obnacTu

MeToabl aHanm3a BO BPEMEHHOW 06rnactu MoryT ObiTb MCNOMb30BaHbI ANsi OAHOBPEMEHHOIO MOAENM-
poBaHuMsA CpefHen peakuun, HU3KOYacTOTHOW peakuun U peakuuu ¢ 4acToTOW BONIHEHUS] OObEeAUHEHHON CU-
CTEMbI, COCTOSILLEN U3 NNaBY4Yero COOPYXEHUS U SKOPHbLIX NMMHUIA. [aHHbiin noaxon TpebyeT MHCTpyMeHTapus
ANa aHanu3a cUuCTeMbl NO3NLIMOHUPOBAHNSA BO BPEMEHHOW 00nacTu, KOTOPLIA NPefOoCTaBMNAET BO3MOXHOCTb
peLueHnsa obLiero ypaBHeHus konebaHuin u Bblaayum KOMOUMHUMPOBAHHBLIX 3HAYEHUI CPEAHNX, HU3KOYACTOTHbIX
peakumin U peakuuii ¢ YacToTON BONTHEHWA MABYYEro COOPYXKEHUS, AKOPHBIX MUHWUIA U pai3epoB. CyLLECTBEH-
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HO€ MpeuMyLLEeCTBO Takoro noaxoAa COCTOMT B TOM, YTO HW3KOYACTOTHOE AeMN(UPOBaHME OT COOPYXEHUS,
SIKOPHbIX NIUHUI U pan3epoB aBTOMAaTUYECKN reHepupyeTca nNpu MOAENUPOBaHUM, a B3aUMOAENCTBUE MEXAY
COOPY>XEHMEM U CUCTEMON NO3ULIMOHWPOBAaHUs/pai3epamMm NONHOCTLIO 9TO yunThiBaET. Mpoueaypa aHanusa
BO BpemeHHou obnactu npeacraesneHa B A.8.8.3 (npunoxeHue A).

9.9 AHanNnU3 KOMOMHUPOBAHHbIX CUCTEM NO3ULUOHUPOBAHUA

9.9.1 O6uwmne ceeageHus

B HacTosilem noapasgerne paccMaTpuBaloOTCA CUCTEMbI NO3ULIMOHUPOBAHUS OAHOTOYEYHbIX MMaBYyYUX
npu4anos Unu NPOCTPaHCTBEHHbIE CUCTEMbI NO3MLMOHUPOBAHKS, CNOMb3YIOLIME ANA YAepXKaHUA COBMECT-
HyI0 paboTy SIKOPHbIX NMUHWIA U CPEACTB aKTUBHOTO YNPaBneHus.

HononHutenbHasa nHdopmauma U pekomeHgauuv npuseaeHsl B A.8.9.1 (npunoxeHue A).

9.9.2 AHanusupyemble COCTOAHUSA

OnpeaeneHve HENOBPEXAEHHOIO COCTOSIHUSI U COCTOSIHUSA PE3EPBHOT0 OYHKLMOHUPOBAHMA ANSA KOM-
GMHUPOBAHHbLIX CUCTEM NO3ULUOHUPOBAHUA (C AKOPHBLIMW NIMHUAMU U CPEACTBAMU AKTUBHOIO YNpaBreHUs)
npeacraBneHsbl B Tabnuue 2.

Tabnuya 2 — OnpegeneHne HENOBPEXLEHHOTO COCTOSHUA U COCTOSIHUSA Pe3epBHOro OYHKLMOHMPOBaHUSA ANst KOMOW-
HUPOBAHHbLIX CUCTEM MO3ULMOHUPOBAHMNSA (C AKOPHBIMU MUHUAMU N CpefcTBaMN akTUBHOMO yripaBneHus)

AHanuanpyemoe CoCTOSHUE KOMBGMHUPOBAHHON

AHanmsmpyemoe COCTOAHNE AHanmampyemoe COCTOAHUNE
, CUCTEMbI MO3ULIMOHNPOBAHUA (C AKOPHBIMU NUHUAMU
AKOPHbIX NTUHUK CpeCcTB aKTUBHOTIO ynpaBneHUAa
1 cpeacTBaMu aKTUBHOTO yNpaeneHnus) B LIENOM
HenospexaeHHoe HenospexgeHHoe HenospexaeHHoe

CocTosiHWNE pe3epBHOro

HenospexgaeHHoe
¢pyHKLMOHMpOBaHUA

CocTosiHWE pe3epBHOro (PyHKLIMOHMPOBAHUS

CocTosiH1e pe3epBHOro

YHKLMOHMPOBaHMS HenospexaeHHoe CocTosiHue pe3epBHOro ¢pyHKLUOHUMPOBaHUA

HononHutenbHasa nHchopmauuma U pekomeHgauuu npuseaeHsl B A.8.9.2 (npunoxenue A).

9.9.3 OnpepneneHue OONyCTUMON TAMM CPEACTB aKTUBHOIO ynpasneHus

Korga cpeacrBa akTMBHOMO ynpasreHWs UCNOMb3YIOT B KAYECTBE BCMOMOraTesibHbIX AN CUCTEMBI MO-
3ULMOHMPOBAHUSA, TO AONYCTUMYIO TArY, KOTOPYIO JONYCKAeTCA MCNOMb30BaTh B aHanu3e CMCTEMbl NO3ULIMO-
HWpPOBaHWs, CNeayeT onpeaensTs crneayowmm o6pasom:

a) onpeaenuTb MMEIOLLYIOCA IPMEKTUBHYIO TArY (TArOBOE ycunme) ¢ y4eToM 3 EeKTMBHOCTU U NOTEPL
y CpeaCTB aKTUBHOIO YMNpaBrieHUs 1U3-3a NnepemMeLLeHUs nnaByyero COOPY>XXEHUS, TeYeHNUs1, B3auMOAEeNCTBUA
CpeZCTB aKTMBHOTO ynpaBrieHusi mexay coBoi 1 KOPnycOM COOPYXEHUs!, a TakKe NobbIX orpaHUyeHuid no
HanpasneHuio;

b) onpeaenuTb BapuaHT HauxyaLIero oTkasa cpeacTs akTUBHOO ynpasneHus. CrneayeT BbiNOMHUTL aHa-
nus metogom FMEA ans onpegeneHus camoro Hauxygllero sapuaHTa eguHMYHOro otkasa, cM. 14.2.1. Mpu
onpeaeneHnn HauxyaLlero BapMaHTa eAMHUYHOro OoTkasa CregyeT yuuTbiBaTh CTEMEHb rOTOBHOCTU CUCTEMBI
aKTUBHOTO ynpaeneHus (cpegHee Bpemsi HapaboTku Ha OTKa3 U CpeaHee BPeMs Ha yCTpaHeHue 0Tkasa) Ha
NPOTSDKEHUU PACHETHOTO CPOKA CNY>Obl COOPYKEHUS,

C) onpeaenuTb A40NYCTUMOE TArOBOE yCUIME:

1) Ana cucTteM C aBTOMATUYECKUM YNpaBfeHWeM cpeacTBaMu akTUBHOTO YMpaBreHusa AonyCTUMOe
TArOBOE yCUNue:

- ANSA cpeAcTBa akTUBHOMO yNpaeneHus B HENOBPEXAEHHOM COCTOAHUU — SKBUBANEHTHOE UMEID-
Lemycs aPEKTUBHOMY TATOBOMY YCUIMIO;

- AN cpeacTBa akTUBHOTO ynpaBreHus B COCTOSHUM PE3ePBHOMO PYHKLMOHMPOBaHWUSA — 3KBUBA-
NEHTHOE nMetoLemMycs apdeKTUBHOMY TAFOBOMY YCUNUIO NOCNE y4eTa HauxydLero BapmaHTa oTtkasa, onpe-
AerneHHoro no metogy FMEA,;

2) Ana CUCTEM C PYYHbIM YMpasreHMem cpeacTBaMu akTUBHOIO ynpasneHusi 4onycTUMoe TArOBOE
ycunue AOSMKHO COcTaBnsiTb 0,7 OT BENMMYMHBI, ONpeaeneHHoN Bblle Ansi CUCTEeM C aBTOMAaTUYeCKUM ynpas-
NeHVeM CpeacTBaMM akTUBHOMO YNPAaBMEeHUs.

JonycTumas Tara, UCnonb3yeMasi B aHanu3e cuctemMbl NO3ULUOHUPOBAHNS, AOMKHA ObITb BEpUMLUpPO-
BaHa nNpw BbINOMHEHUK XOA0BbIX UCMNbITAHUI CPEeACTB aKkTUBHOIO YrpaBneHus.
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JononHutensHaa uHopMayus n pekomeHaauumn npuseaeHol B A.8.9.3 (npunoxexue A).

9.9.4 PacnpeaeneHue Harpysku

9.9.4.1 Obwume cBeaeHusn

B kOMOMHMPOBaHHLIX CUCTEMAX MO3ULUMOHUPOBAHUA (C AKOPHLIMW NIMHUAMU U CPEACTBAMU aKTUBHOIO
ynpaBneHus)) pacnpeaenerHne Harpyskm Mexay CpeacTBaMu akTUBHOTO YNPaBMEHUS U AKOPHBIMU SIMHUSAMM
ABNSAETCA CMOXHbIM NPOLECCOM. TEM HE MEHEee NpPOCTOW MEeTOA CHWXEHUS CpeaHeln Harpy3ku, ONUCaHHbLIN
HIDKE, NO3BOMAET NONYyYUTb HEOBXO0AMMBIE pe3ynbTaThl.

9.9.4.2 MeToa CHUXEHUA CpefiHeln Harpysku

B 9TOM ynpoLleHHOM MOAXOAE AN CPEACTB aKTUBHOIO yNpaBneHUs HeoOXOAMMO yYuTbIBATb TOSIbKO
yCpeaHeHHble BO3AENCTBUA OKPYXKaloLLel cpefbl B HanpaBneHnU NPOAONLHO-TOPU3OHTANBHON, NONEPEYHO-
ropu3oHTanbHOM Kayek U peickaHusA. CHavYana oLeHUBatoT A0NyCTUMYIO TAry CPeACTB akTUBHOTO ynpaBneHus
(cMm. 9.9.3), a 3aTtem ee BblYMTAKOT U3 YCPEAHEHHOro Bo3aencTBuAa. OCTaToK yCpeAHEHHOro BO3AencTeuns, a
TaKKe BOJIHOBbLIE W HN3KOYACTOTHbIE KONEeGaHnsa KOMNEHCUPYIOTCA paboTol CUCTEMbI MO3ULIMOHMPOBAHUA.

[na coopy>eHni ¢ NPOCTPaHCTBEHHBIMU CUCTEMAMU NO3ULMOHUPOBAHUSA, TAE YCTOMYUBOCTL Kypca nna-
BYY€Ero COOPY>XEHWUS NOAAEPXKUBAETCA 38 CYET AKOPHBIX IMHUIA, KOMNOHEHTbLI NPOAONLHOTO U 60KOBOrO CHOCA
Z[ONYyCTUMOMN TATM MOTYT ObiTb BbIYTEHbI U3 CPEAHEr0 NPOAONLHOTO U cpeaHero 60KOBOro BO3AEUCTBUS OKpPY-
xarowen cpeabl. Peakuuio CMCTeMbl NO3MLIMOHUPOBAHUA 3aTEM OLIEHMBAIOT NYTEM aHanusa cMCTemM No3nuuo-
HUpoBaHuA 6e3 CpeaCTB akTMBHOTO ynpaeneHus, cMm. 9.8.1—9.8.3.

9.9.4.3 KoHTponb Kypca 1 AeMnrpoBaH1s NPOAOSIbHO-FTOPU3OHTANbHON Kavku

B kOMGMHMPOBaHHLIX CUCTEMAX MO3ULMOHUPOBAHUA (C AKOPHLIMWU NIMHUAMU U CPEACTBAMU aKTUBHOTO
ynpasneHus)) 04HOTOYEYHbIX NNaBy4MX MPUYANoB OCHOBHOW (DYHKUMEN CPEACTB aKTUBHOIO YNPaBneHus aBns-
€TCA KOHTPOIb Kypca NMOCTAHOBKM NOACOEANHEHHOTO K NpUYany nnaBy4ero coopyxeHus. B cnyyae ecnu moul-
HOCTb CPEACTB aKTUBHOTO YNPABNEHUSA 3HAUUTENbLHO NpeBbILIAET TPEOOBaHUA NO KOHTPOJIIO KYpCa NnaByyero
COOPYXXEHUS1, UMEIOLLAsACs MOLLHOCTb MOXET ObITh NepepacnpeaeneHa Mexay KOHTpPorieM Kypca NoCTaHOBKM
1 OCYLLECTBINEHNEM HU3KOYACTOTHOro AeMndupoBaHnAa NPOAONLHO-TOPU3OHTANBHOM KauKK.

9.9.4.4 InHaMn4eCcKuii aHanu3 CUCTEMbI

OunHaMuyecknii aHanus KOMOGMHMPOBAHHON CUCTEMbI MO3ULIMOHUPOBAHUS (C IKOPHBIMU IMHUAMU U Cpea-
CTBaMK aKTUBHOIO yrNpaBfieHWUs) cneayeT BbINOMHATL BO BPEMEHHON obnactu. 3ta moaenb AOMKHA Bbipa-
baTbiBaTb CpeaHee nepeMelleHne, HU3KOYacTOTHble KonebaHus nnaByyero COOpPYXXEHUS!, XapakTePUCTUKM
CUCTEMbI yNpaBneHusa U peakuun cpeacTB akTUBHOIO yrnpaBneHusi, KOTopble COOTBETCTBYIOT KOHKPETHbLIM yC-
NOBUAM OKPY>KaloLen cpeapbl.

9.10 AHanu3 nepeMeLIeHUA NIIABYYMX COOPYXKEHUN B NEPEXOAHbIX COCTOAHUAX

9.10.1 O6wme cBegeHnnA

YaepxuvBaemoe nnasyvyee COOpYXXEHWE UCMbITbIBAET NepeMeLLeHUs B NepexoaHOM COCTOSIHUM nocne
06pbIBa AKOPHOW MMHUKM UMK OTKa3a CPEACTB aKTUBHOTO yNpaenieHus, nepea Tem, kak 6yaeTt HangeHo HoBoe
NoMoXeHue CcTatuyeckoro pasHoBecus, cM. 9.1.1.4. AHanu3 nepexoaHbIX COCTOAHUI BbLINOSIHAETCA AN Npo-
BEPKM MaKCUMarbHOIO NnepemeLLeHunsl, KOTopoe NPou3oLWNO NOCne YKasaHHbIX COObITUW, B COOTBETCTBUMN C
Tabnuuen 1.

AHanu3 nepexoAHbIX COCTOSIHUW YAEPXMBAEMOro COOPYXXEHUsi Noa BO3aAeNCTBUEM BOJSH, BETPOB, Teve-
HUI U BO3AEWCTBUI CPEACTB aKTUBHOIO YNPABIEHUS ABMAETCA CNOXHbIM, U MOXET noTpeboBaTbCa npoBeae-
HUE aHanu3a BO BPeMEeHHOW obnacru. [ina ynpoLieHusa aHanu3a 4onyckaercs UCnonb3oBaTb KOMOMHUPOBAH-
HbIW NOAX0A, KaK 9T0 npeacrasneHo B 9.10.2.

JononHutenbHas uHdopMauus n pekomeHaauumn npuseaeHol B A.8.10 (npunoxerue A).

9.10.2 KOMOMHMPOBaHHbIN NOAX0A B YaCTOTHOW U BPeMeHHOM 06nacTax

B arom noaxoae mMakcumarnbHbIE NEPEMELLEHUA B NEPEXOAHOM COCTOSAHUM CHavana onpeaensior Ha oc-
HOBE aHanu3a BO BpeMeHHoM obnactu. HuakouactoTHble koneGanus, a Takke konebaHua ¢ 4actoTomn BOSIHbI,
nonyyeHHble Npu NPOBEAEHUM aHanu3a B YACTOTHOW 00nacTu, 3atem 00bLEAUHAIOTCA C NepPexXOAHbIMUA NPOo-
Leccamu nepemeLleHuin. PEKOMEHYeTCs BbIMOMHUTL CReayiowyto npoueaypy:

a) onpeaenuTb NONOXeHWe CTaTU4EeCKOro PaBHOBECUS NPU CPeAHEeM BO3AEWCTBUM HA HEMOBPEXKAEHHYIO
CUCTEMY MO3ULMOHUPOBAHUS;

b) cmoaenupoBaTb 0OpLIB AKOPHOW NMTMHUK U BbIYUCAIUTL MAKCUMANbHOE 3HAYEHNUE NEPEMELLIEHUS B Ne-
PEXOAHOM COCTOSIHUM BO BPEMEHHOM 06nacTu nuLlb €O CpeaHeit Harpy3Kkom, HO C XKECTKOCTbIO CUCTEMbI NO3U-
LIMOHUPOBAHUSA, KOTOpAsi YTOUHSIETCA HA KaXXAOM UHTepBane BpemeHu. B uenom, Tpebyetca moaens ¢ Tpems
creneHsiMu cBo60abl (NPOAONBHO-TOPU3OHTANbHANA Kavka, NONePEYHO-rOPU3OHTaNbHAasA Kadvka U pbiCKaHue);
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C) onpeaenuTb MakCMMarbHOE NepeMeLLeHUe NIaBy4Yero COOPYKEHUS.

Smax = Smean + Slfsig + Swfsig + St’ an

rae Spean — CPEAHEE NepemeLleHne NNaBy4qero COOPYKEHNA, ONPeAEneHHoe B COOTBETCTBIN C LLAroM a), M;
SIfsig — MONOXUTENbHOE 3HA4YEeHME CTaTUCTUYECKU 3HAYUMOTO 3HaYEHWUS HU3KOYACTOTHOro konebaHus,
onpefeneHHoro B 4YaCcTOTHOIM 06nacTi, B COCTOSIHUM pPe3epBHOTO (hYHKLIMOHUPOBAHMSI XKECTKO-

CTU CUCTEMbI NMO3ULIMOHUPOBAHUS, M;

— MNONOXUTENbHOE 3HAYEHUE CTAaTUCTUYECKU 3HAYMMOIO 3HaAYeHUsi konebaHuit ¢ YacToTON BOSH,
onpeaeneHHoro B 4aCcTOTHOM obnactu, M;

S; — MakcuManbHoe 3HauyeH1e NepeMeLLIEHNs NNaByYero COOPY>XeHMA B NEPEXOAHOM COCTOAHUM ne-

PEXOAHOr0 OTHOCUTENbLHO MONIOXKEHMSA CTAaTUYECKOrO paBHOBECHSA [M3 Lwara a)], onpeaeneHHoe B
COOTBETCTBMM C LWIarom b), m.

Swfsig

9.10.3 NMoaxon BO BpeMeHHON o6nacTu

AHanm3 B0 BPEMEHHON 06NacTn NepemMeLLEHNI MNAaBYYEro COOPY>KEHUS B MEPEXOAHOM COCTOSAHUM aHa-
JIOTUYEH aHanuay BO BPEMEHHON 0bnactu peakumm Coopy>eHusi, onmcaHHoro B 9.3.1.3. EAUHCTBEHHbIM pas-
NMYNEM SIBMAISIETCA TO, YTO B MOAENMPOBAHWUMN HE UCNONb3YETCA AKOPHASA NIMHWSA C LeNbIo uMuTaLmm ee obpblisa.
MogenupoBaHue HeobxoANMO NOBTOPSATL AN HECKONBbKUX BONIHOBLIX BO3AEWCTBUI B PasfyHble Nepuogsbl
BPEMEHMU, a AN 0OPbIBOB AKOPHbIX IMHWUIA B PA3NMYHbIX BPEMEHHbBIX TOYKAX ANA KAXA0ro nepuoaa BpeMeHu.
Cneayet MCMonb30BaTk MakcMmanbHOe Habniogaemoe nepemMeLleHne B X04€e YKa3aHHOro MOAENUPOBaHUS
UM MakcuManbHoOe paccinTaHHOE NepeMeLLeHMe Ha OCHOBE Pe3ynbTaToB 3TOr0 MOAENUPOBaHUs, cMm. 9.3.2.

10 YcTanoCcTHbIN aHanu3 cCUCTeM NO3ULIMOHUPOBaHUS

10.1 O6wume cBeaeHuns

YCTanoCTHbIA aHanu3 npeacraBnAeT CoOO0W CNOXHbIA MPOLECC CO MHOTMMWU HeonpeaeneHHOCTAMM.
CraHgapTHble npoueaypbl YCTanoCTHOrO aHanu3a NMpeacTaBneHbl B HACTOALWLEM cTaHZapTe. AnbTepHaTuB-
Hbl€ NPOLEAYPbI TAKKE MOTYT ObITb UCMOMb30BAaHbI, NPW YCIOBUW, YTO OHU AOKYMEHTaNbHO OhopMneHbl And
AOCTUXKEHUSA aHanorMyHblX YPOBHEN HAAEXKHOCTU NO CPaBHEHUIO C npoueaypamu, NpeacTaBneHHbIMU B Ha-
CTOAILLEM CTaHaapTe.

Ona onpeaeneHns CymMmMapHOro ycTanoCTHOro NOBPEeXAEHUs CneayeT Mcnonb3osarb npasuno ManHepa.
B oTHOLIEHUU OCHOBHbIX KOMMOHEHTOB SKOPHbIX MWHUNA (T. €. Lenen, cTanbHblIX KAHAaTOB U COEAUHUTENbHbIX
3BEHbEB) BblYMCNEHUA npasuna MaiHepa MOryT OCHOBbIBATbCS Ha AMana3oHe HaTshkeHus (Tak HasblIBAEMOM
T-N noaxofe), kak 3TO ONUCLIBAETCH HMXKE, UMM HA OCHOBE AuanasoHa HanpsbkeHui (Tak HasbiBaeMom S-N
noaxoae), kak aro onucaHo B A.9.1. [Ina Apyrnx KOMNOHEHTOB, TAKMX KaK CBaNHbIE SIKOPS U NPUHAANEXHO-
CTH, Kak npasuno, ucnonedyerca S-N nogxoa. JononHutensHas nHopmaumna u pekomeHaaumm npuBeaeHol B
A.10.4.3.2.3.7.1 (npunoxeHue A).

OnHamuyeckne aHanusbl BO BPEMEHHOW U(Unu) 4acTOTHOM 06nacTaAX UCMONb3YT ANs onpeaeneHuns
AnanasoHOB HATSXKEHWUS UMK HanpskeHWs. KeasuctaTuyeckuii aHanu3a MOXeT UCMOoNb30BaThCA TOMbLKO NPU yC-
NOBUK €ro MOMHOr0 JOKYMEHTANbHOro 0YOPMIEeHNUa AN AOCTUXKEHUSA YPOBHEN HAZ4EXHOCTU, COMOCTaBUMbIX
C MOMyYeHHbIMW C MOMOLLLIO AMHAMUYECKOTO aHanu3a BO BPEMEHHOW M(unn) 4actoTHoW obnactu. [aHHble
MOZEINbHbIX UCMLITAHUI B BaccenHe AOMYyCKAETCSA MCNOMb30BaTb BMECTO AMHAMUYECKUX aHanu3oB, Npu yc-
TIOBUM, YTO 3TW AAHHbIE NOMHOCTLIO AOKYMEHTaNbHO ODOPMIIEHbI U MPUTOAHbI ANA YCTanoCTHOTO aHanum3aa.

OnpegeneHue ycTanoCTHON MPOYHOCTU HEKOTOPLIX TUMUYHLIX SNIEMEHTOB CUCTEM MO3ULMOHMPOBAHUSA
yka3aHo B 10.2. TpeGoBaHus K yCTanoCTHON NPOYHOCTM BOSIOKOHHbIX CUHTETUYECKUX KaHATOB NpeACTaBreHbl
B pasgene 15.

Mpoueaypbl BbIMUCIEHUI C LIENLIO ONPEAENEeHns LUMKIOB HaTsxeHua npusegedsl 8 10.3. MNpuseaeHo
HECKONbKO NOAXOA0B AN ONPeAeneHuns yCTanoCTHOro NoBpeXaeHus, BKoYas BapbupyloLme CTeneHn ynpo-
LLeHUs1 CYMMUPOBAHMA NOBPEXAEHUA Ha 0OCHOBe npasuna MariHepa.

10.2 YcTanocTtHaa NnpovYHOCTb

10.2.1 CtanbHbIe KaHATbI, LEeNU U COeANHUTENbHbIE 3BeHbA
YcTanocTHas NpoYHOCTb CTarnbHbLIX KAHATOB, Lienel, COeAUHUTENLHBIX 3BEHLEB, A TaKkke ApPYrux ane-
MEHTOB CUCTEMbI MO3ULMOHMPOBAHUA, NOKa3aHa kpusbiMK yctanoctu T-N, rge ananasoH HatskeHus T, Kak
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npaeuno, 6espasmepHblii, NyTeM AENeHnsa Ha NpUeEMNEMOe 3TanoHHOE pa3spbiBHOE ycunue, a N npeacraens-
eT coboi aonycTumoe KOnu4ecTBo LMkioB. Kpusbie yctanoctn T-N 0CHOBBLIBAIOTCS HA AAHHbIX YCTANOCTHbIX
UCMbITAHUIA AN 9TUX KOMMOHEHTOB, a TaKkKe perpecCUOHHOM aHanu3se.

XapakrtepHble kpuBble ycranoctu T-N Ans HEKOTOpbIX CTafbHbIX KAHaTOB, LEenen, a Takke CoeanHu-
TenbHbIX 3BeHbeB, nNpeacrasneHsl B 10.2.2. Kpusbie yctanoctu T-N Mcnonb3ylor Ansi OLEHKM yCTanoCTHbIX
YCrOBMIA «HaTshDkeHue — HatsbkeHue» (T-T) B cootBeTcTBUM € 10.2.3. YCTanocTHbie YCNoBUsi Npyu CBOOGOAHOM
n3rube paccmarpusaiot B 10.2.4.

10.2.2 Kpusble yctanoctu T-N

Tunosas kpusas ycranoctu T-N Boipaxkaetcs popmynoii (12):

N-TMm=K, (12)

rae N — obLiee KONMYECTBO JOMYCTUMBIX LIMKIOB HaTsDKeHUs T,

T — OTHOLUEHWEe Auanas’oHa HaTsDKeHUs (ABOWHAs amMnnuTyAa) K 3TarioHHOMY paspbiBHOMY YCUIUIO
aneMeHTa (COOTBETCTBYIOLLAA STANIOHHAS NPOYHOCTb ANsl KAXAOro TUMNA dMEeMEHTOB NpUBeAEeHa
HWXE);

m — obpaTHbIii YKNOH Kpueon ycranoctu T-N;

K — NoCTOsAHHAas ycTanocTu.

Kpubie T-N HaHOCATCA HA MUNNUMETPOBYHO Bymary B KQ4eCTBE NMPSIMbIX NUHWUIA.

3HaueHua m n K npuBedeHbl B Tabnuue 3 ansi 3BEHbLEB Lenei, COeAUHUTENbHbLIX 3BEHLEB U KOMMOHEH-
TOB CTaslbHbIX KAHATOB.

Tabnuya 3 — 3HaveHns m v K ansa TUNOBbIX KpuBLIX ycTanoctn T-N

OnemeHT m K
Ob6Lee 3BeHO C pacnopKoii 3,00 1000
ObLee 3BeHO 6e3 pacnopku 3,00 316
CoepuHuTenbHoe 3BeHo BonaTa u KeHTepa 3,00 178
CTankHol kaHaT LWecTUNPSAAHLIA/MHOronpsAAHbIA 4,09 103:20—279 Q) = 231, ecrin Q*=0,3
(C 3aLUMTHBIM @aHTUKOPPO3UOHHBLIM NOKPLITUEM)
CTanbHoit kKaHaT o MHapHOWN CBUBKM 5,05 106825—343Q" = 166, ecrin Q*=0,3

(C 3aLNTHBIM @HTUKOPPO3MOHHBIM MOKPLITUEM)

* Q — OTHOLLEHMWe cpefHEro HaTAXEHUA K MUHUManbHOMY paspbiBHOMY yCUNUIO CTarlbHOro KaHara.

YT06bl caenath AONYCK Ha KOPPO3UKO U U3HOC NMPKU ONPEeaesnieHnn 3TaroHHOro PaspbiBHOIO ycunusa 06-
WX U COeAUHUTENbHbIX 3BEHbEB AKOPHbIX Lenen kateropuii R3, R3S, R4, R4S, R5, ux kanuodp aomkeH 6biTb
paBeH HOMUHANbHOMY Kanubpy MMHYC MOMOBUHA AOMYCKA HA KOPPO3WIO U N3HOC.

B tabnuue 3 ykasaHo, YTO yCTanocTHas NPOYHOCTb Lienu 6e3 pacnopku MeHbLUE, YEM Yy COOTBETCTBYIO-
LUei uenu ¢ pacropkoi. TeM HE MEHEE HanU4Yue pacrnopkn NPUBOAUT K PAAY BO3MOXKHbIX YCTaNOCTHbIX ABNe-
HWIA, KOTOPbIE HE MOTYT BbITb BbISBIIEHbI MPU OCMOTPE (0cnabneHHble pacnopku, TPELMHbI B CBAPHBIX LUBAX
pacnopku, OCTpbl€ Yribl B OCHOBaAHWUM PacnopoK, KOPPO3US MeXay pacnopkomn n 3BeHOM U AedheKTbl, KOTOpPbIe
CKPbITbI 32 PacMnopKkon). YpaBHEHUS ANA LENM C PacropKon He AEWCTBYIOT ANSl 3BEHbEB G 0CNabneHHbIMU
pacrnopkamu. MosToMy Ba>kHO YUUTbLIBATb BCE (DAKTOPLI, BIIMAKOLIME HA YCTANOCTHYIO MPOYHOCTbL NpU BbibOpe
TMna uenu.

Kpueasi yctanoctu T-N ans coeamHutenbHbiX 3BeHbeB BonaTa n KeHTepa oCHOBaHA Ha OrPaHUYEHHbIX
[AaHHbIX YCTANOCTHbIX UCTILITAHWUIA.

YcTanocTHas npoYHOCTb AYroobpasHbiX Ckob CO LUTLIPSIMM CpaBHUMA C OOLLUMMMW 3BEHbSIMU aHANOMNy-
HOro pasMepa U Mapku, Npu YCrnoBuu, 4to ckobbl 06paboTaHbl, YTOObI BXOAUTL B COEAUHEHUE C ManbiM A0-
nyckoMm. B kopnyce ckobbl LLMAWHT HE UCTIONb3YETCSH, U CKOGa MMEET y3Kuii 3eB.

Ons apyrux TUNOB COEAWUHUTENbHbLIX 3BEHLEB, €CMU ONyONMKOBAHHLIX AAHHbLIX HEAOCTAaTOYHO ANA No-
CTPOEHMUA KPUBbIX YCTANoCTHON NPOYHOCTU, CRneayeT NPOBOAMTL COOTBETCTBYHIOLLUME UCTILITAHUS C LUENbIo No-
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CTPOEHMSA KPUBLIX ASA UCNOMb30BaHNSA TAKUX 3BEHLEB B CTALMOHAPHBLIX CUCTEMAX MO3ULIMOHMPOBAHUA. Mcnbl-
TaHWA cneayeT NpoBOAUTL, YTOOLI MX XapakTep COrnacoBbIBaNCA C UCTMLITAHUSAMM, HA pesynbTaTax KoTopbIX
OCHOBbIBAIOTCH KpuBble yctanoctu T-N, nepeuncneHtHbie B Tabnuue 3.

3TanoHHoe pa3spbiBHOE yCUIIME CTarlbHOIO KaHaTa paBHO €ro MUHMMANbHOMY Pa3pbiBHOMY YCUIUIO.

Kpueble yctanoctu T-N Ans CTanbHOro KaHata OCHOBBLIBAIOTCA HA [@HHbIX YCTanoCTHOrO UCMbITAHUS
ANsi LIeCTUNPSAHOrO, MHOTOMPSAHOIO KAaHATOB M KAHAaTOB OAMHApPHOW CBMBKM. Kak mokasaHo B Tabnuue 3,
yCTanocTHasi NPOYHOCTb CTANbHOTO KaHaTa ABNAETCs (PyHKUMEWn CpefHero HaTshKeHUs B KaHaTe, koTopasi B
cucTeMe NO3ULMOHMPOBAHKUS C MPOBUCAIOLLUMU SKOPHBIMU IMHUAMM, Kak npasuno, cocrasnset 0,2—0,3 or
MUHUMAnNbLHOIO paspbiBHOTrO ycunus. Mpu oueHke yCTanoCTHOrO NOBPEXAEHUsA CTanbHOro kaHata Heobxoau-
MO Y4uTbIBaTb BO3AEWCTBUE CPEAHEro HaTseHus cornacHo 10.3.3.

YCTanoCTHbIE AaHHbLIE MO CTarlbHOMY KaHaTy OCHOBaHbl HA UCNLITAHUSIX, B KOTOPbIX HE YY4UTLIBAIOT 3db-
dhekTbl Koppo3uu. Moatomy kpusbie yctanoctu T-N B Tabnuue 3 COOTBETCTBYIOT NULLbL CTanbHbLIM KAHaTaMm ¢
AHTUKOPPO3MIHON 3aLLMTON, HANPUMEP, C ranbBaHMYECKOMN, NNAKUPYIOLLEN 060MNOYKONW, C 3aLLMTHLIM KOMMAa-
YHAHBIM COEZIMHEHUEM, a TaKkke MOryT pacCMaTpuUBaTbCsl KAHATbl C LIMHKOBBLIM MOKpbITMEM. pu MCnonb3o-
BaHWK CTanbHOrO KaHaTa Kak 4acTu CTAUMOHAPHON CUCTEMbI NO3ULIMOHUPOBAHUSI, PACYETHBI CPOK CNy>Dbl,
OCBMAETENbCTBOBAHME, @ TAKKE CTPATEruiO 3aMEHbl CMEAYET YYUThIBATL NPY ONpeaeneHnn KOMOuHauum cu-
CTEM aHTUKOPPO3UINHON 3aLLMTLI, KOTOPasA HeobxoAMMA ANA UCMONb30BAHUS B KAXKAOM KOHKPETHOM Criy4vae.

HononHutensHaa nHdopMauuma u pekomeHgauuu npuseaeHsl B A.9.2.2 (npunoxeHue A).

10.2.3 YcTanoctb TMna «HataxeHne—HarsxkeHue» (T-T)

3neMeHTbI Lenu, COEAUHUTENBHOMO 3BEHA M CTanbHOIO KaHata CUCTEM MO3WULMOHUPOBAHUSA, NoABep-
JKEHHbIX HATSHKEHUIO, CrieayeT NPOEKTUPOBAaTb C YYETOM YCTaNOCTHOW NPOYHOCTU, ONpeAENseMoi B COOTBET-
ctBum ¢ 10.2.2 ANA BbIMUCIIEHUA YCTaNOCTHOrO noBpexaeHus B cooreercTeumn ¢ 10.3.3. OueHka ycranocrtu
OpYrux SNemeHTOB CUCTEM NO3ULIMOHUPOBAHUS, NMOABEPKEHHbBIX YUCTOMY HATSDKEHUIO, KOTOPOE MOXET MO-
AenupoBaTbCA C NOMOLLbLIO KpuBbIX T-N, Takxe A0MmMKHA BbINONMHATLCA B cOOTBETCTBUM € 10.2.2 1 10.3.3, npu
YCMOBUU, YTO COOTBETCTBYIOLLME KpuBble T-N CyLLECTBYIOT UNM MOTYT ObITb MOCTPOEHbI.

10.2.4 YctanocTb TMna «u3rub—Harsxexume» (B-T) u yctanoctb npu cB060aHOM nu3rnée

KomBuHaums narubaHns—HaTaXeHUsl CTanbHbIX KAHATOB U LIENEN, Kak NpaBuIo, NPOMCXOAUT B TakMX
MecCTax, Kak Hanpaensiowme 6noku, oTBogHble G0KU, CTONOPHBLIE YCTPOWCTBA, MOMYKI03bl, OrpaHU4UTENU
n3rnba, a Takke CTabunusnpyoLLmMe rpy3sbl SIKOPHbIX JIMHUIA M amopTusnpytowme 6yun. B aTux mecrax ycranoct-
HOe MoBpeXAeHne TUMa «HaTsHKeHUe—HaTsHkeHMe» YCUNMBAETCA 3a CYET Hanu4uus uarnba, a Takke 3a cyert
BO3MOXHbIX JOMNOSHUTENbHBLIX 3(PEKTOB, CBSA3aHHbIX C UBHOCOM U KOPPO3UEN.

Mpu OTCYTCTBUM NPUMEHUMbIX AAHHbIX MO YCTANOCTHOMY MOBPEXAEHUIO BCEACTBUE U3rnba—HaTsKe-
HUS CTanbHbIX KAHATOB OTHOLLIEHME AMamMeTpa u3rnba kK AnameTpy CTanbHOro KaHata A40MKHO ObiTb 4OBONbHO
3HauMTernbHbIM, YTOObI N36eXxaTh YpeamepHoro usrnba [cm. A.9.2.4 Tabnuua A.4 (npunoxxeHue A)).

YCTanoCTHbI aHanu3 CTanbHOro KaHaTta u uenemn AOMKEH aeKBaTHO YYNUTLIBATb AONONHUTENBHYIO KOH-
LEHTPALMIO HAMPSHDKEHUA B TOMKAX HEMOCPEACTBEHHOrO KOHTAKTa. YCTanoCTHOE NoBpeXaeHUe B Takux ycno-
BUSAX MOXET ObITb CHWKEHO 3a CUYET NPOBEAEHUSI PETYNSAPHOTO OCMOTPA U PETYNUPOBKU NNMHUN, YTOOLI U3be-
KaTb KOHLEHTpauumn uarnbaHus B 0AHOM MeCTe.

CB06GOAHbBIN N3rMD OKOHEYHOCTEN CTaNbHOTO KaHATa MOXET BbI3blBATb 3HAYMTENbHOE YCTANOCTHOE MNOo-
BpEeXAEHME N YMEHbLLATb CPOK HACTYMIeHUs1 ycTanocTtu. JJomkHbl YyCTaHABNMBATLCA YCTPOUCTBA, OrPaHnUYm-
Batowme usrnbaHne B Takux mecrax. Takme yCTpoicTBa NpoeKTUPYIOTCA, YTOObI NABHO NEPEHOCUTL YCUNUS
OT OKOHYaHWI HA KAHAT B YCNOBKUSX BCETO Mana3oHa 0CaaoK U NepemMeLLieHnn NNaBy4ero COOPYXeHus.

HononHutenbHasa uHhopmaums U pekoMeHgauum npuseaeHol B A.9.2.4 (npunoxexue A).

10.3 NMpoueAaypa ycTanocTHOro aHanusa

10.3.1 OOwue ceBeaeHus

Mpoueaypa onpeaeneHus HaTsXEHWs SKOPHbIX NUHUA ANS YCTanoCTHOrO aHanu3a npuBeaeHa B
10.3.3.2. PekomeHgoBaHHbIE NpoLUeaypbl yCTanocTHoro aHanusa onucatdsl B 10.3.2 n 10.3.3, B TO Bpems kak
koachuumeHT 6E30MacHOCTU YCTanNoCTHOM NPOYHOCTU NpuBeaeH B 11.5.

10.3.2 HakonneHHoe ycTarnocTHOe NoBpeXaeHue

HakonneHHoe yCcTanocTHoe NoBpeXxaeHue B TEYEHUE PACUETHOro Cpoka CnyObl L npMHUMaeTcs pas-
HbIM L, yMHOXX€HHOMY Ha rogoBO€ YCTaroCTHOE nospexaeHue. [040Boe yCTanoCTHOE NOBPEXAEHUE KOMIO-
HEHTOB AKOPHBIX MUHWUIA ONpeaenseTca kak Cymma rofoBOro yCraroCTHOTO NOBPEXAEHUS, BO3HUKAIOLLETO B
Buae komGuHauum n MDS.

Kaxxgoe MDS Bknto4vaer:
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- onpeaeneHHoe COCTOsSIHUE MOpS, KOTOPOE BbIOPaHO C LENb AMCKPETU3UPOBaTh AO0SITOBPEMEHHBIE
BHELLUHWE BO3AENCTBUA OKPYXaIOLLEN cpelbl, B KOTOPbIX HAXOAUTCH CUCTEMA MO3ULIMOHUPOBAHUS;

- BEPOATHOCTb BO3ZHMKHOBEHNA onpeaeneHHOro CoOCToAHNnA Mops,

- CpeaHee nepemeLleHne U U3SMeHeHue Kypca, oTpaxkatolme BNMsHMe BO3AENCTBUI BETPA, TEYEHUSA U
BOJTHEHUSA Ha NnaBy4yee COOPYXKEHHe;

- TUMOBbIE YCNOBUS Harpy>XeHus (T. €. pacYETHbIE YCNOBUS SKCTNyaTaumn) niaBy4vero COOpPyXeHus.

[0a0BOE YCTAanoCTHOE NOBPEXAEHWE PacCHUTBLIBAIOT MO hopmMmyne

D=

M=

D, (13)
1

rne D — rogoBoe ycTanoCTHOE NoOBPexaeHUe KOMNOHEHTA SAKOPHOW NIMHUN, roa~";
D,. — r040BOE€ YyCTaniocTHOE NoBpeXaeHne, BbipaXeHHoe B MDS,-, ro;r1.

Ouckpetusaumsa B i=1, ..., n kOMBMHALMM AOIHKHA yUUTbIBATb YYBCTBUTENBHOCTL pacyeTa Ha yCTanocTb
K NPUHATBIM BXOAHbLIM NapaMeTpam, Bkio4vas apdekTsl OT:

- U3MEHEHWUIN HanpaBfeHUss CPeAHEero pesynbTUPYIOLLEro BO3AECTBUA HA NNaByyYee COOpPY>XEHUe Be-
Tpa, TEYEHUS U BOSTHEHMUS;

- XapakTepHOii BbICOTbI BOMHbI;

- nepuoa nuka CrnekTpa unu CpeaHero nepuoaa Hynesoro NEPece4eHus;

- napametpa hopMbl KOIhPULMEHTA MMKOBATOCTH;

- CpegHero nepemeLLeHus nnaByy4ero coopyxeHusa (us-3a apenda, tedeHnsa unu apyrux achekToB);

- TMAPOAMHAMUYECKOTO AeMNUPOBAHUA U3-3a Te4eHus unu apenda;

- pacyeTHOro pacnpegeneHus npoduner Te4eHus no rmyouue;

- YCINOBWI HArPYy>XEHUs NnaBy4vero COOPY>KEHUS.

10.3.3 OueHka ycTanocTHOro noBpexaeHus

10.3.3.1 OOwue ceeaeHus

Mocne onpeaeneHns BHELLHUX YCMOBUIA OKpYXKatoLLen cpeabl, npuseaeHHbix B 10.3.2, Heobxoanmo oTo-
OpaTb U 3810KYMEHTMPOBATbL TUMOBLIE AaHHbIE NO Kaxaomy MDS B kauecTBe OCHOBbLI AN 4ONFOBPEMEHHON
YCTanoCTHOW OueHkn. Kaxxgoe ycrnoBue OKpy>Katollei cpeibl AOIDKHO OnpeaensTbCsl napameTpaMu BeTpa,
BOJTH M TEYEHUA U UX HaNpPaBNeHuii. Peakuum nnaByyero CoopyXeHus1 4O0IDKHbI ObITb BbIpaXXeHbl B 3HAYEHUAX
ocagku, kpeHa u audpdpepeHta (COOTBETCTBYIOLLMX KOHKPETHOMY pacnpeaeneHuio rpysa u 6annacra).

Heobxoanmo onpeaenuts rofoByl0 BEPOATHOCTb BO3HUKHOBEHUSI P; pacYeTHOro COCTOSHUA CUCTEMBbI
nosuumonnposanus MDS;. Kak npasuno, cneayet paccMarpusaTth OT BOCbMU 10 AECATU HanpaBneHui, npea-
CTaBnAwLMX pacnpeaeneHne no HanpasneHusIM J0NrOBPEMEHHbIX BHELLHUX BO3A€MCTBUI OKPYIKaIOLIEN cpe-
Abl. OueHKa YyBCTBUTENLHOCTU, KakK 310 onucaHo B 10.3.2, MOXET MCNONb30BaTLCA ANA BbIABNEHUA KONUYe-
CTBa COCTOSIHWI MOPS, HEOOXOAUMbIX AN aJAEKBATHOTO JONTOBPEMEHHOIO NpeAcTaBneHus, 00bIYHO 3TO OT
10 o 50. Kak npaBuno, Tpex yCrnoBui Harpy>XeHus niaBy4ux COOPY>XEeHMWIA ObIBAET 4OCTATOYHO: NOMHOCTLIO
3arpy>keHHOe nnaByyee COOPY>XEHUE, MOSIHOCTLIO 3arpyxeHHoe 6annacroM nnaeyyee COOpPYXXeHUe 1 nnaey-
yee COOpYXeHWe B ONTOBPEMEHHOM CPeAHEM JKCNyaTauMoHHOM COCTOsHUM. Ecnu cucrtema no3uumoHupo-
BaHUs paboTaeT B PasnNUUHbIX PEXUMax, Hanpumep, ¢/6e3 NPUCOeAUHEHHOTO NNAaBY4YEero COOPY>XKEHUS, TO AN
KaxKgoro pexxkuma AO0JmKeH BbINMONMHATLCA OTLIeanblﬁ aHanus.

[oa0BOE YyCTaAnNoCTHOE NOBpeXAeHUe, HaKoMneHHoe B otaenbLHoM MDS, paccunteiBaloT No hopmyne

D, = [Z,’\’,—ﬂ ; (14)

k

rae N, — KONMU4YECTBO LMKITOB 6e3pa3MepHOro AManasoHa Hatshkenust T, BosHukaiowero B MDS;, rog~";

N, — o6uiee KonuuecTBo A0NYCTUMbIX LIMKNOB AN GespasMepHOro auanasoHa HatseHus Ty us gop-
mynbl (12), rop~1;
T, — Oe3pa3sMepHbiii AMana3soH HaTSHKEeHUs, Kak 1o onpegeneHo B 10.2.2.

KonnyecTso LMKIOB Anana3oHa HaTshkeHus B ro B kaxaon MDS moxeT ObiTh onpeseneHo cneayowmm
obpasom:

31



FOCT P 58773—2019
np=6X;=1%- P Cy, (15

rae  f;— Hynesas yactoTa, nepecekaoLlas CHU3y BBEPX CNeKTp HaTshkeHus B MDS;, 'y,
X; — Bpewms, notpaveHHoe B MDS; B rog, c;
P; — BepoSATHOCTb BO3HUKHOBEHUSI MDS;;
C, — cpeaHee KOnM4YecTBO CEKyHA B rog = 3,15576 x 107 c.

MpumedvaHue — YnpoljeHHada sanucek popmMynsl (14) npeacraeneHa B A.9.3.3.1, rae T, BelTeKaeT U3 pacnpefe-
neHuna Panes, a kpuasa T-N cornacyetca ¢ doopmynon (12).

JononHuTtensHaa nHgopmauua n pekomeHgaumm npusegeHsl B A.9.3.3.1 (npunoxeHune A).

10.3.3.2 OnpegeneHne ananasoHa HaTsHXKEHUA

Mpu BbINONHEHMM aHanu3a B YacTOTHON 06racTM CTaHZapTHOE OTKIMOHEHWE HU3KOYACTOTHOrO HaTshke-
HUA BbIMUCNAIOT B PANOHE CPEAHErO NEPEMELLIEHUS NNABYYErO COOPYXeHusa ansa kaxgoro MDS, 1. e.

slf_eff = 7-If_mean + stdev — 7-mean, (16)
rae Sit off — 9MEKTUBHOE CTAHAAPTHOE OTKIIOHEHWNE HU3KOYACTOTHOrO HaTsHKeHus, H;
Tlf_mean + stdey —— HaTSDKEHUE NpU Smean + Slf_s7 H;

T

mean

Shean — CPeAHEE NepemeLLeHne COOPYKEHUS, M, KaK OnpeaerneHo B 9.2.2;

Sif ¢ — CTaHAapTHOE OTKNOHEHWEe HM3KOYacTOTHOro KornebaHus OT BEPXHEW TOYKM MPUKPEnsieHns
- 00 AKOpsA, ANA KaXK40N AKOPHON FIMHUK, M.

— HaTsbKkeHue npu cpegHem nepemetueHun, H;

CTaHgapTHOE OTKINOHEHUe HaTSXXEeHUA C 4acTOTOW BOJSHbI TAKXKE BbIMUCNAKT B paloOHe CpeagHero nepe-
MELLEHUs MnaByyero Coopy>xeHua ans kaxgon MDS.

Mpn BbINOSHEHWMM aHanM3a BO BPEMEHHON 00MacTu U3MEHEHWNE HATSDKEHWUSI BO BPEMEHU MOXET OblTb
HanpsAMyio B3ATO U3 aHanu3a.

10.3.3.3 KomOnMHauums HaTSXKEHMI C YACTOTON BOMHbI U HU3KOYACTOTHBIX HATSHKEHUN

10.3.3.3.1 O6bwme ceeaeHna

[na oueHKn ycTanoCTHOro NOBpPEXAEeHMs A0MYCKAETCA MCMONb30BAaTb CNEAYIOLIME YETLIPE METOAA ANSA
KOM6VIHaLWII/I noapem,qumVl Bcneagcrsue HaTSKEHUI C YaCTOTON BOMH U HU3KOYACTOTHOIO HATSXKEHUS:

a) MeToA NPOCTOr0 CyMMUPOBAHUA: NOBPEXAEHUE Ha 4YacTOTE BOSH U HU3KOYACTOTHOE NOBPEXAeHne
BbIYUCASAIOT MO OTAENLHOCTU, @ CyMMapHOe NoBpexaeHne 6epyT Kak CyMMy ABYX NOBPEXAEHUN;

b) meTog KOMOMHMPOBAHHOTO CNEKTPA: CTaHAAPTHLIE OTKNOHEHMSA AMAaNa30HOB HATSXKEHMA HA YacToTe
BOSHbI M AManasoHbl HU3KOYACTOTHOIO HATSXKEHMSA BbIMUCIIAIOT HE3ABMCMMO APYr OT Apyra, Ha OCHOBE Bpe-
MEHHbIX CEPUI CMEKTPa HaTSXKeHUS Ha YaCcTOTE BOSIH U CMEKTPA HATSXKEHUS HA HU3KMX YaCcTOoTax; CTaHgapTHoe
OTKMOHEHWE KOMOWHUPOBAHHOW peakLMn BbIMUCHAIOT C Ucnonb3oBaHuem dopmynbl (19). MoepexaeHue 3a-
TE€M BbIMUCIAIOT C UCNONMb30OBAHNUEM KOM6I/IHI/IDOBaHHOFO CTaHAapPTHONO OTKIOHEHUA,

C) MeToa KOMOMHMPOBAHHOIO CMEKTPa C NONPaBOYHbIM KO3MPMULMEHTOM, YUUTLIBAIOLMM AAHHbIE ABYX
NOfoC YacToT, KOTOPbIE NPUCYTCTBYIOT B MPOLIECCE HATSXKEHUA: MONPAaBOYHbLIN KOIPDULMEHT YMHOXKAETCH Ha
pesynbrart, NoNy4YeHHbIR METO40M KOMOUHMPOBAHHOIO CNEKTPa, NPEACTaBEHHOIO B NepeymncneHnmu by;

d) meToA nogcyeTa UMKIOB BO BPEMEHHOW 06/1acTu: yCTanoCTHOE NOBPEXAEHUE BbIMMCHSAIOT Ha OCHO-
BE BPEMEHHOMN 3aBUCUMOCTM HaTSHKEHUS C MCMOSBL30BaHUEM METOAA NOACYETA, TAKOrO Kak «METOA A0XASY,
ANA OLEHKN 3HAaYEHUS 1 KONMMYECTBA LMKITOB B AManasoHe HaTsHKkeHUs. BpeMeHHy10 3aBUCUMOCTb HaTSXKEHUSA
MOXXHO OMpeaenuTb HENOCPEeACTBEHHO NYTEM aHanu3a BO BPEMEHHON 06nacTtu, nbo oHa MOXET ObITb onpe-
AerneHa Ha OCHOBe KOM6I/IHI/Ip0BaHHOr0 aHanu3a B HU3KO4YaCTOTHOM CNEKTPe U B CMEKTPE YaCcTOThbl BOJH.

OTHOCUTENBHBbIE npenmMmyuiecrea KaXgoro n3 aTux MetogoB NnpuBeaeHbl HNXKE.

MeToa 13 nepeyncneHus a) «NPoCToe CYMMUPOBaAHMEY HE SABNAETCA KOHCEPBATUBHLIM, HO MOXET NpU-
MEHATLCA B OTHOLWEHUU MDS, ecnu Bknag HU3KO4acTOTHOTO HaTSHKEHUA B OOLLYIO peakLMIo HaTshkeHUa SABns-
€TCA He3HauuTenbHbIM [A; < 0,15, cM. chopmyny (21)].

Metoa u3 nepeuncneHmsi b) «kkOMOGMHMPOBAHHLIW CMEKTPY» B LENOM KOHCEPBATUBHbIA U MOXET NpuMe-
HATLCA B OTHOLLEHWKM nmtoboro MDS.
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MeTtoa U3 nepevncrneHuss C) «kKOMOMHUPOBAHHDLIN CNEKTP C NONPABOYHbLIM KO3(PULUMEHTOM, YyUUTLIBA-
IOLLMM AaHHble ABYX NOMOC YacToT, KOTOPble NPUCYTCTBYIOT B NPOLECCE HATAXEHUS» ABNAETCA YCOBEpPLLEH-
CTBOBaHWEM, KOTOPOE MO3BONSET MNONYYUTb MEHEE 3aBblILLUEHHbIE Pe3yNnbTaTbl C OTKNOHEHMEM B 6€30MacHyio
CTOPOHY, Y€M C UCNOMb30BaHWEM METOAA U3 NEPeYUcneHnsn b), N KOTOPLIN Takke MOXET NPUMEHSATLCS B OT-
HoweHun nmoboro MDS. OgHako ycoBepLUEHCTBOBAHUE, KAk NpaBuno, Tepsercs B MDS, rae HU3K04aCcTOTHOE
HaTAXeHne CUnbHO AOMUHUPYET.

Metoa 13 nepeuncneHus d) «nogcYET LUMKIIOB BO BPEMEHHON 00NACTU», NPU HEYKOCHUTENBHOM UCHONb-
30BaHUU C JOCTAaTOMHbIM KONMUMYECTBOM MOAENUPOBaHWUI BO BPEMEHW NPEACTaBAsET AuarpaMMmy paccesiHus
BOSIH, B LIEMOM, CHMTAeTCa Haubonee AOCTOBEPHLIM METOAOM BbIYMCNEHUS YCTANOCTHOIO NMOBPEXAEHUA U
[OOJDKEH UCMONb30BaTbCA B Cry4asnXx, KOraa UMeloTca BpEMEHHbIe 3aBUCUMOCTU KOMOUHUPOBAHHOTO HU3KOYa-
CTOTHOIO HaTSXKEHWUA U HaTSXKEHNUSA C YACTOTON BOJHBI.

AHanu3 npoueayp no MeToaam U3 nepevncneHun a), b) u ¢) npeacraenex 8 10.3.3.3.2—10.3.3.3 4.

JononHuTtenbHas uHdopmauua n pekomeHaauun npusegeHsl B A.9.3.3.3 (npunoxeHue A).

10.3.3.3.2 NpocToe cymmupoBaHue

FoaoBoe ycranoctHoe nospexaeHne D; ana coctosHua MDS; onpeaenserca nyrem Ucnosb30BaHus no
otaeneHocTn popmyn (14) u (15) NPUMEHUTENBHO K ANANA30HAM HATSXXEHUA HA YACTOTE BOINH U HU3KOYACTOT-
HOro AnanasoHa HaTskeHus. Pesynerar aaH B popmyne (17):

D,'=

L @20y T (1+ 2) L #2420, T (14 D)) a7

roe 0603HaYeHUA MCNOnb3yIOTCA, Kak 310 onpeaeneHo B 10.2.2. O603HA4YEHUs1 C HUXKHUM MHAekcom Wi oT-
HOCATCA K HaTshkeHMo B MDS; TONbKO NPUMEHNTENbHO K BO3GYX/AEHUIO Ha 4acToTe BOSHbLI, B TO BPEMsi Kak
0603HAYEHNA C HIKHUM NHAEKCOM Li OTHOCATCA K HaTshkeHuto B MDS; TonbKO 3a CYeT HU3KOYACTOTHOrO BO3-
OyxaeHus, u rge:

n; ; — KONU4YEeCTBO LIKINOB HU3KOUYACTOTHOrO AnanasoHa HaTshxeHus B rog ana MDS; Ha ocHoBaHuu cop-
Mynbl (15), B KOTOPOM CPeaHAA HyneBas 4acToTa nepeceyeHns CHU3y BBEPX MOXET ObITb BbIMUC-
nena nytem 1/t,, rae t, — nepuoa co6CTBEHHOM 4aCTOThI (NPOAOMNLHO-TOPU3OHTANBHAA KauKa, no-
nepeyYHo-ropM3oHTanNbHaN Kayka u(unu) pbiCkaHbe, B 3aBUCUMOCTU OT CUTYaLMKN) yaepxmMBaemoro
COOPY>XEHWUS, BblYMCNsIEMOE B €70 CPeIHEM MONOXKEHUM;

Ny — KONMUYECTBO LUKIOB HATSXEHMUS C 4acTOTOH BOMHbI B rog B MDS/ Ha ocHoBe dhopmynbl (15);

O ; — OTHOLUEHWE CTAHAAPTHOTO OTKMOHEHNSI BAPNAHTOB HU3KOYACTOTHOTO HATAXKEHNA OT CPEIHEro 3Ha-

YEHUA K 3TaNOHHOMY Pa3pbIBHOMY YCUIUIO;
Oy — OTHOLLEHWE CTaHAapPTHOTO OTKMOHEHUSI BAPMAHTOB HATSDKEHUA C 4acTOTOW BOSHbI OT CPEAHEro
3Ha4YEHUS K STANOHHOMY Pa3pbiBHOMY YCUITUIO;
[F — ramma-gyHKUUA.
Kn m— onpegeneHsl B 9.2.2.

MpumMmedaHune — CTaHaapTHOE OTKIIOHEHUE pacnpefeneHnst BepOSTHOCTU Anana3oHa HaTsXKEHWS B [iBa pasa
Gorblue CTaHAapTHOMO OTKIOHEHUS HATSKEHUSI.

10.3.3.3.3 KOMOMHUPOBAHHBIN CNeKTp
FofoBoe ycranocrHoe nospexaenue D; ana cocroaHua MDS; onpeaensetca cneayiowmm oGpasom Ha
OCHOBE pacrnpeneneHus Panes NMKOB HaTSHKEHUA:

D= 2L (2V20)™-T (1+3): (18)

rne o;— OTHOLUEHME CTaHAAPTHOro OTKIOHEHUsA KOM6MHMpOBaHHbIX BapuaHTOB HU3KO4YACTOTHOIO HaTsXKe-
HUA N HATSXKEHUS C YaCTOTOW BOJHbI OT CpeaHero 3Ha4YeHuna K 3TanoHHOMY pa3pblBHOMY yCUIuio

o; =1’Gv2w+cfi’ (19)

rie n;— KONMYECTBO LIMKIIOB AMana3oHa HatsbkeHus B rog B MDS; Ha ocHose thopmynbi (15), B KOTOPOM
CcpelHsa Hyneeasi 4acToTa nepecevyeHns CHM3Yy BBepX onpeaensercs cneayowmm ypaBHEHNEM:

33



FOCT P 58773—2019

2 2 20)
foi = awi fv + M TG (

rae f,; — HyneBas 4yacToTa nepecevyeHnss CHU3Y BBEPX CMEKTPA HATSHKEHUSA ¢ 4acToToW BonHbI B MDS,, 'y;

f; j — HyneBas 4acToTa nepeceveHnst CHU3y BBEPX HU3KOYACTOTHOrO criekTpa HatsbkeHust B MDS; (Bbl-
uucnsemoe, kaxk onmcado no n;; 8 10.3.3.3.2), I'y;

2
o4
}\‘Li=ﬁ’ (21)
CLitOwi
2
___Swi
= 2 2 (22)
C[itOow

10.3.3.3.4 KOMOUHUPOBAHHbBIN CNEKTP C NONPAaBOYHbIM KOIMPULMEHTOM, YUUTLIBAKOLLMM AAHHbIE ABYX
MOsoC YacToT, KOTOPbIE NPUCYTCTBYIOT B MPOLECCE HATSHXKEeHUs
lopoBoe ycTtanocTHOe noBpexaeHne ana coctoaHus MDS/ onpeaenserca Ha OCHOBE:

Di=pi%(2\/§0i)m'r(1+%)’ @3

roe

_ . (24)
fei Li

oy = fel (M,.)(%;"J@_ Mmréfn] )
2

rae  p; — NOMPaBOYHbIA KOS MDULMEHT, YUNTLIBAIOLLMI AaHHbIE ABYX MOMNOC YaCTOT, KOTOPLIE MPUCYTCTBYIOT
B NPOLECCE HaTSKEHUS;

f,; — CPefHAn 4acToTa NepeceyeHns CHU3y BBEpPX B 06NacT HOPMAanM30BaHHbIX BAPUAHTOB HATSHKEHUS
OT CpeaHero 3HaYeHus HaTskeHus, My

2 -2 2 2
fei:\/Mi G+ i My fa S v (25)

rae 6VW — napamMeTp 4aCTtoTHOro gnana3oHa Ansd KOMNnoHeHTa Ha 4YacTtoTe BOJIHbl HOPMarnnM3oBaHHbIX Bapu-
AHTOB HaTsAXXEHUA OT CpedHero 3Ha4YeHuUA HaTAXKeHnd, KoOTopble MOTyT ObITb B3AThI paBHbIMU 0,1.

3HaueHnst ramMa-yHKUMIA B OTHOLLEHUM CTAHAAPTHbIX 3HAYEHUI M NpeACcTaBneHbl B Tabnuue 4.

Tabnuuya 4 — 3HaveHne raMMa-pyHKLUUN ANSA CTaHZaPTHBIX 3Ha4YeHWid m

OB6paTHbIN YKNOH KpuBol ycTanoctn T-N m
HanmeHoBaHue nokasartens

3,000 4,090 5,050

m
r [11‘3 1,329 2,086 3,417

MamMma-yHKUmA

r 1+m

r 5 1,000 1,373 2,047

10.3.3.4 YyeT cpeagHuX 3HaYEHUI HaTSHXKEHUA CTaNbHbIX KAHATOB

YcTanoCctHoe noBpeXxaeHne B CTanbHOM KaHaTe 3aBUCUT OT CPEAHEro 3HaYeHUs HaTsKEHUS, a Takke
OT NepeMeHHON AONONMHUTENBHOW COCTaBnALEN. [InA y4eTa 3TOro ABOMHOIO BO34EeNCTBUA CHavana goMmkHO
ObITb ONpeAeneHo cpeaHee HaTshKeHue AN Kaaon nuHuu B kakaom MDS. M3 tabnuubl 3 A0mkHbI BbiTh
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BblOpaHbl COOTBETCTBYIOLLME TUMOBLIE KPUBbIE YCTaNocTu T-N a4na BbIMMCHEHUS YCTANOCTHOTO NOBPEXAEHUS
ana atoro MDS. 370 3HauuT, YTO B NPUHLUMMNE pasfnnyHbIE TUNOBbIE KPpUBbIE YCTanoctu T-N MOryT NpUMeEHsITb-
ca ANA KaXkaon nuHumn B Kaxxaom MDS.

HononHutenbHaa nupopmauusa u pekomeHgaumm npusegesl B A.9.3.3.4 (npunoxenune A).

11 PacueTHble Kputepum

11.1 MepemeLieHUA NNaBYYNX COOPYXKEHUN

OrpaHn4eHns Mo NepeMELLEHUIO NNABYYNX COOPYXKEHUI YCTAHABNMBAIOT HA OCHOBE TpebOoBaHMIA K A0-
nyckam 1 OrpaHUYEHUsIM K YAOBNETBOPUTENBLHOM paboTe 060pyaoBaHus, TaKoro Kak Lwnadrokabenu, pansepol
1 nepexoaHble NNoLLaaku, a Takke KO BpEMeEHU, kotopoe Tpebyetca ana 6esonacHoi paboTbl Nio6Gov CUCTEMDI
OTKNIOYEHUS/pasbegMHEHUs. s HENOBPEXAEHHOTO COCTOAHUS, COCTOSHUS PE3€PBHOTO (PYHKLIMOHUPOBaHUA
U NEepexoAHOro COCTOSIHUSI NNABY4Er0 COOPYXXEHUS criefyeT NPUMEHSTL pasfiudHbIe KpUTepuu, NnoapobHoe
onncaHue KOTopbIX NpeacTraBJieHO HUXE.

MepemMeLleHne NnaBy4yero COOPYXeHUs OT MECTOPACNONOXKEHUA CKBAXXMHbI HA AHE MOPA KOHTPONUPYIOT,
yTOObl HE AONYCTUTL NOBpPEXAEHUS BypOBOro 060pyA0BaHUSA, HE 3aTPYAHUTbL 4OCTYN K CKBAXXUHE UMK HE No-
BpeauTb A06bIBaOLIME pan3epbl.

JononHutenbHaa nHopMaumsa U peKoMeHAaLUMmn K HaCTOALEMY HOPMaTUBHOMY NOMOXEHUIO NpuBeae-
Hbl B A.10.1 (npunoxeHue A).

11.2 lonycTUMbIe HaTSHKEHUA AKOPHbIX JIMHUN

Ona AKOPHOM NMUHUKM AONYCTUMbIE HATSDKEHUSI BbIPaXaloT B BUAE NPOLIEHTA OT €€ MUHUMANbHOrO pas-
PLIBHOTO YCUIIMA NOCIE BbIMETA HA KOPPO3UIO U U3HOC.

JonyCTUMbIE HATSHKEHUS B PA3NUYHLIX YCIOBUSX U ANA pasHbIX METOAOB aHanu3a ycTaHaBnuBaloT B
COOTBETCTBUU C AaHHbIMUK Tabnuubl 5, B KOTOPOW TaKKe YKa3aHbl pacveTHbIe KO3hduuueHTbl 6e30nacHOCTH.
3T OrpaHUYEHNs NPUMEHSIIOT TONBLKO B OTHOLLEHUM HaANeXalwmm o6pa3oM 9KCNyaTMpyembiX SKOPHbIX -
HWI, 3HAYEHUSA MUHUMAMNBHOTO PA3PbIBHOTO YCUMUS COEAUHUTENBHbIX 9fIEMEHTOB KOTOPbIX BbILLE UMK PaBHbI
3HAYEHUAM MUHUMATBHOTO Pa3pPbIBHOTO YCUIUSA ANSA CAMUX AKOPHBLIX MUHUA.

Tabnunuya 5 — [JonycTUMble HaTSXKEHUA AKOPHLIX NUHUIA AN NpefenbHOro coctosHnsa ULS no NnpoYHOCTHU U pacyeTHbIe
KoappuLmeHTs BesonacHocTU

HonycTiMbie HaTAKeHus PacueTHbIN koaduLmeHT
AHanusmpyemoe cocTosHue MeTop aHanusa SAAKOPHON NUHUK, % OT MUHU- u
B6esonacHoCTU
MasibHOro paspbIBHOMO ycunua
HenospexgeHHoe KBasucratuyeckuin 50 2,00
HenospexaeHHoe OnHamudeckuii 60 1,67
CocTosiHUe pe3epBHOro o
pesep KBasucratuyeckuin 70 1,43
hyHKLMOHMPOBaHUS
CocTosiHUE pe3epBHOro o
pesep duHamMunyeckuit 80 1,25
hyHKLMOHMPOBaHUS
KBasucTatu4yeckuit
MepexopHoe . 95 1,05
NN AMHaMUYECKuit

AHanornyHble OrpaHUYEHUS MO HATSHXKEHUIO AKOPHBIX MUHUA NPUMEHSIIOT B KOMOMHUPOBAHHbIX CUCTEMAX
NO3MLMOHUPOBAHUSA (C AKOPHBIMU NIMHUSAMU U CPEACTBAMU aKTUBHOIO YNPABIEHUS!), MPU YCIIOBUU, YTO CUCTE-
Ma CpeACTB aKkTUBHOIO yNpaBeHUs CNPOEKTUPOBaHa C COOTBETCTBYIOLLMM YPOBHEM HAZIEXHOCTM U CNOCOBHA
BHECTMW 3HAUUTENbHbIN BKNaa B CNOCOBHOCTL YAEPKMBATDL NIlaBy4ee COOPYKEHME.

JononHutensHas uHdopmMauus n pekomeHgauun npuseneHsl B A.10.2 (npunoxeHue A).

11.3 AnuHa y4acTKOB SAKOPHbIX JIMHUM, YKNaAbiBaeMbIX HAa MOPCKOe OHO

B cnydyae npuMeHeHns Akopen, 3arnyGnsembixX NPOTackUBaHUeM, ANMHA 3aBOPTHOTO YYacTKa SKOPHOI
MIMHUK JOMKHA BbITh A0CTATOUMHON, YTOBLI HE OMYCTUTL NOAPLIBA AKOPS MPU BO3HUKHOBEHWUW MOBOro U3 co-
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CTOSIHMI, yKa3aHHbIX B 9.1.2.5, ecnu TONbKO He NOATBEPXKAEHO, UTO AKOPb 00nagaeT 4OCTaTOUMHLIM CONPOTUB-
NleHneM BepTukanbHbIM BbiAEPruBaIOLLUMM YCUNUSIM. PekomeHaaumMm no NpMMEHEHUIO SIKOpeN, 3arnyonsaembix
npoTackuBaHUeMm, CnocoBHbIX NPOTUBOCTOATL BEPTUKANbHbLIM BblACPIUBAIOLLUM yCUITUAM, NpeacTasneHbl B
A.10.4.2.

B cucremax no3uuMOHMPOBAHMS BO3MOXHO MpPUMEHeHWe Oonee KOPOTKMX YyYaCTKOB SIKOPHLIX NMUHWUNA,
nexalmx Ha MOPCKOM JiHe, Npu YCNOBUM UCMONIb30BAHMS CBANHbLIX IKOPEW, BaKYYMHbIX AKOPei unu akopen ¢
BbICOKUM CONPOTUBMNEHUEM BEPTUKANBHBLIM BbIAEPTUBAIOLLUM YCUTTUSM.

[ononHutenbHan uHdopMaums u pekoMeHgauum npuseaeHsl B A.10.3 (npunoxeHue A).

11.4 CuctemMbl NO3ULIMOHUPOBAHUA C AKOPHBLIMU JIMHUAMMU

11.4.1 O6wue cBegeHunA

CucTembl NO3ULIMOHUPOBAHUS C IKOPHBLIMU JIMHUMSIMU BKIIOYAIOT B cebs cneayloLmue Tunbl AKOpen:

- fAKOp#, 3arnybnseMble NPOTaCKMBAHUEM;

- CBaliHble AKkops (3abUBHbLIE, BAKYYMHbIE, BUHTOBbIE U OYypOHAOUBHLIE);

- Apyrue Tunbl SKopen (rpaBUTaALUNOHHBLIE U NNIUTOBUAHLIE).

Mpu BbIOOPE AKOPEN YyYNTLIBAKOT TPEOYEMbIE XapakTEPUCTUKU CUCTEMBI NO3ULIMOHUPOBAHUSA, XapaKTe-
PUCTUKKU TPYHTA, HAAEXHOCTb, CNOCOD YCTAHOBKM W UCTILITATENbLHYIO HArpysky. Cneayer npoaeMOHCTpUpO-
BaTb, YTO KOHCTPYKTUBHASA MPOYHOCTb AKOPEN ABMAETCA AOCTATOMHON MO OTHOLLEHUIO K yAePXXUBAIOLWEN Cno-
COBHOCTM rpyHTa.

HononHutenbHasa nHdopmauma U pekomengauum npueeaersl B A.10.4.1 (npunoxenune A).

11.4.2 flkopsa, 3arnyonaembie NnpoTacKMBaHUEM

Haunbonbluas yaepxkuBaoLwasi cnocoOHOCTb SKOpsA, 3arnybnsaeMoro nporackuBaHuWeMm, NpeacTaBnsaer
coB0i MakCUMarnbHYK rOPU3OHTArNbHYK COCTaBMAIOLLYI0 YCTAHOBUBLLErOCS TATOBOIO YyCUNUA, KOTOPOMY MO-
XET NPOTUBOAENCTBOBATL SIKOPb NPU HEMPEPLIBHOM NpoTackuBaHun. OHa BKNoYaeT B ceba conpoTuBneHune
TPYHTY NOTPY>XEHHBIX B MOPCKOE AHO Lenu UMM KaHaTta, uaywmx k 3arnybrneHHOMy SKOpIO, HO He BKIOYaeT
CUNy TPEHUSA LEeNn Uy KaHarta npu NpoTackuBaHUM UX No NOBEPXHOCTU MOPCKOrO AHA.

Ona cTaHaapTHbIX CUCTEM MO3ULIMOHUPOBAHUA U YCIOBUI TPyHTa (T.€. OAHOPOAHOW NAOTHOW [NWHLI B
AnanasoHe OT MATKOM A0 cpeaHeii) camoe 6oMbLUIOe U3 SKCTPEMAIbHbIX HATSKEHUW SAKOPHBIX NIMHUI HE AOMK-
HO NpeBbILLAaTh NPeaensLHO yaepxuBatoLLei cnocoBHOCTH, AENEHHOI Ha pacdeTHbIN KoadduumeHT 6e3onac-
HOCTM, NpMBEAEHHBIN B Tabnuue 6.

JononHutenoHasa nHdopmauus u pekomeHgauun npuseaeHsl B A.10.4.2 (npunoxeHue A).

Ta6nuya 6 — Pac4eTHble KOahULMEHTLI Ge3onacHOCTH ANS NpegensHoro coctosiHua ULS no yaepxusatoLyeit cno-
COBHOCTU sKOpS, 3arnybnseMoro npoTackuBaHnem

PacueTHbIN KoachULMeHT GesonacHocTu
Tun crucTeMbl NOSULIMOHUPOBAHNSA AHanu3upyeMoe cocTosHue KBasucTaTmieckuii [UHaMAYECINiA
aHanus aHanus
HenoBpexaeHHoe He npegycmoTpeH 1,50
CTraunoHapHasa cuctema
No3NLMOHNPOBaHUSA CocrosiHue pe3epBHOro
H P pesep He npegycmoTpeH 1,00
PYHKLUOHUPOBAHUA
HenoBpexaeHHoe 1,00 0,80
MobunsHas cuctema
NO3ULIMOHUPOBAHNA CocTosiHUe pe3epBHOro H
e Tpebyetcs He Tpebyetcsa
PYHKLMOHUPOBaHUS peoy pedy

PacueTHble k03hduumeHTbl 630NacHOCTM ANA NAUTOBUAHBLIX SIKOPEN, 3arnybnseMbix NpoTackuBaHu-
€M, HeoOx0aAUMO NPUHUMATL B COOTBETCTBUM C pekomeHaauuammu A.10.4.4.2.1.4 (npunoxenue A).

11.4.3 CBaliHble AKOpsA

TunoBble BEPTUKANbHLIE U FOPU3OHTASbHLIE CONPOTUBAEHUA CBAWHbLIX IKOPEN CneayeT onpeaensts B
COOTBETCTBUN C TPEOOBAHUAMU K CTaUMOHAPHBLIM CTaNbHbLIM KOHCTPYKLUMSM, COOOpa3HO OBCTOATENLCTBAM.
BeprukanbHble U rOPU3OHTasNbHbIE KOMNOHEHTbI HanbONbLUIEr0 U3 IKCTPEMArbHLIX 3HAYEHUI HAaTSHKEHUSA
SIKOPHBIX IMHWIA, NONYYEHHbIE C MOMOLLLIO IMHAMUYECKOTO aHanNu3a, He OIDKHbI NPEBLILLATL CYLLECTBYHOLLMX
3HAYEHUI CONPOTUBIIEHUSA, AENEHHOTO HA pacveTHble KO3(hduumneHTbl 6e3onacHOCTU, NPUBEAEHHbIE B Tabnu-
ue7.
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Ta6nuuya 7 — PacyeTHble kKoathpULMeHTEl Ge3onacHocT AN npeaenbHoro coctosaHnsa ULS no yaepxusaroLyeil cro-
COBHOCTU 3a6UBHBIX U BaKYYMHbIX SKOpe

PacuyeTHbIN koadhduLmeHT Be3onacHoCTu

AHEHVIBVIPYEMOE COCTOAHUE CTaLWIOHapHaFI cucteMa NosMUMOHNpoOBaHUA MobunbHaa cuctema nosnUNoHnpoBaH1A
OceBas Harpyska BokoBas Harpyska OceBas Harpyska BokoBas Harpyska
HenospexgeHHoe 2,00 1,60 1,50 1,20

CocTosiHMe pe3epBHOro

YHKLMOHNPOBaHMA 1,50 1,20 1,20 1,00

JononHuTtenbHas nHdopmauus n pekomeHgauum npuseaeHsl B A.10.4.3 (npunoxeHue A).

11.4.4 Opyrve Tunbl AKopen

PacueTHble KoadhduLUmMeHTbl Be30MacHOCTM ANA rPaBUMTALMOHHbLIX U NAUTOBMAHBLIX AKOPEn npeacTas-
neHsl B Tabnuue 8. [pyrue TUMbl SIKOPER MOryT UCNOMb30BAaTLCA MPW YCIOBUU, YTO UMEETCA BO3MOXHOCTb
ZOKYMEHTAsNbHOIo 0pOPMIEHUst JOCTUXEHUS UMW @HANOTMYHbIX YPOBHEN HAAEXHOCTU MO OTHOLLEHUIO K SIKO-
pAM, KOTOpble nNpeacTaBneHbl B Tabnuuax 6—8. PacyeTHble k03dduLMeHTbl 6e30NacHOCTU — OTHOLLEHKE
YAEPKUBAIOLLIEN CNIOCOBHOCTU AKOPS, MPUHATON MO KPUBOW OTKA3a, K 9KCTPEMASIbHOMY 3HAYEHUIO YCUNUin Ha
AIKOpPE, onpeaensemMbix B paMmkax AUHaM1M4eckoro aHanusa.

Tabnuya 8 — PacueTHble koahduumneHTs BesonacHocTH ANs npefensHoro coctossHns ULS no yaepxusatoLLei cro-
COGHOCTY rpaBUTaLMOHHLIX U NAUTOBUAHLIX SKOPe

PacueTHblit koadhhuLMeHT 6esonacHoCcTn
MpaBUTaLMOHHBIA AKOpb MRMTOBAHLIA AKOPb
AHanusmpyemoe
COCTORHIE CrayuoHapHas cuctema Mo6unbHas cuctema CraumoHap- MoGunsHas
NO3ULIMOHNPOBaHNS NO3NLMOHNPOBaHNSA Has ovcTeMa oncTema

Ocesas BokoBas OceBas Bokoeas MO3ULIOHNPO- | MO3ULUOHNPO-

Harpyaka Harpyska Harpyaka Harpyska BaH1A BaHus
HenoBpexaerHoe 2,00 1,60 1,50 1,20 2,00 1,50

€3epPBHOro

CocrosHue peaep 1,50 1,20 1,20 1,00 1,50 1,20
PYHKLMOHNpPOBaHUSA

JononHutensHasa uHcgopMauus n pekoMmeHaauum npusegeHsl 8B A.10.4.4 (npunoxeHue A).

11.4.5 YnepxuBawuwasn cnocoOHOCTb Lienen U cTanbHbIX KAHATOB

YaepxuBaioLLyto CnocoGHOCTb, 0CHOBaHHYIO HA TPEHUM LIEMU U CTANbHOTO KaHaTa, nexawux Ha nosepx-
HOCTW MOPCKOIO fiHa, paccuuTbiBaloT no popmyne
- W,

Fow=GCi | oW (26)

cw cwW

rae F,,, — yAepxuBaioLjas cnocobHOCTb LIENN Unu CTanbHoOro kanara, H;

C; — K03(H(PULIMEHT TPEHUSA LENU UMW CTANbHOIO KaHaTa O NOBEPXHOCTb MOPCKOro AHA [AONOMHUTENb-
Hasi uHcbopmauus u pekomengauuv npuseaeHsl B A.10.42.12 n A.10.4.5 (npunoxexue A)];

I — ANMHA Uenu UK CTanNbHOTO KaHaTa, Nnexalyas Ha NOBEPXHOCTU MOPCKOTO A1Ha, M;
W,,, — BEC NOTPY>KEHHOrO 3MEMEHTA Lienn UNKU CTanbHOro KaHara B Boae, H/m.

HononHutenbHasa nHcpopMmauus n pekomeHgauun npuseaeHsl B A.10.4.5 (npunoxexue A).

11.4.6 OOTSKKA AKOPHbBIX NIMHUMA

11.4.6.1 ObLume ceeageHust

Mepen Hayanom skcnayarauum CUCTEM NOIULIMOHUPOBAHUS U NOCAE CYLLUECTBEHHbIX U3MEHEHUIN B KOH-
durypaumm cucrem no3UUMOHMPOBAHMS, BbIMOMHEHHLIX HAMEPEHHO, MO0 B pedynkraTe BO3AENUCTBUN OKPY-
»aloLlei cpeabl UNU BCNEACTBUE ONACHbIX COOLITUIN, HEO6XOAMMO BbLINONHUTL OBTSDKKY BCEX SIKOPHBIX NIMHWIA.
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OO6TsKKa AKOPHBIX NUHWIA BBINOMHAETCA ANA YCTAHOBKW MNaBY4Yero COOPYXXEHWA B MPOEKTHOE MOMOXEeHue,
NPOBEPKU yAEPXKUBAKOLLEN CNOCOBHOCTU CUCTEMbI NO3ULIMOHUPOBAHUSA, YCTPAHEHUA OCNabNeHns HaTSHXEHUA
Y4YaCTKOB SIKOPHbIX NUHWUN, 3arnyBrneHHbIX B MOPCKOE AHO, U AnA 0BHapYXeHUsi NioObIX CYLLECTBEHHbIX MO-
BPEXAEHWNIA SNEeMEHTOB CUCTEMbI NO3MLIMOHMPOBAHUA NPU MOHTaXe. TpeboBaHMA K Harpyskam Ana O0TAXKM
ONpeaensoTCa NPOEeKTaHTOM B COOTBETCTBMM C HUXKECNEAYOLWMMM nognyHkTamu. Bonee nogpobHas nHdop-
Mauus no obTsHKke BaKyyMHbIX M NIMTOBMAHLIX SIKOPEN npeacrasneHa B A.10.4.6.1.

HeobxoanmMo npMHMMAaTL BO BHUMAaHWE, YTO Harpy3ka ans oBTsKKM SAKOPHBIX IMHWI CUCTEM NO3ULMO-
HUPOBAHWUA JOMKHA BbITb YCTAHOBMEHA AOCTAaTOMHO BbICOKOW, HO YTOObLI 4ONONHUTENbHAsA Harpyska, CooT-
BETCTBYIOLLAs pac4ETHOMY BO34EICTBUIO, HE NEPErpy)xana coceaHe SKOPHbIe NnHUK. MogpobHee faHHble
BONPOCkI paccMoTperbl B A.10.4.2.1,A.10.4.210 nA.10.4.2.11.

HononHutensHasa nHcopmauma U pekomeHgauum npuseaeHsl B A.10.4.6.1 (npunoxexue A).

11.4.6.2 CTaymoHapHble CUCTEMbI NO3MLMOHUPOBAHMUA

Ons AKOPHbIX MUHUIA C AKOPAMU, 3arnybnsemMbiMU NPOTACKUBaHWEM, 3HAYEHUE Harpy3ku AnsA OBTSHKKM
B YCNMOBUSIX MATKMX FMIMHUCTBIX TPYHTOB, A€ BO3MOXHO rnyGoKOe MPOHUKHOBEHWE AKOPEeN, AOMKHO COCTaB-
nATb He meHee 80 % OT Cunbl, BbI3BAHHOW BHELLUHUMU pacYETHbIMU YCIOBUSIMU, KaK onpeaeneHo pacyeTom
AVHAMUYECKMM METOAOM ANA HEMOBPEXAEHHOTO COCTOAHMA. B TBEpPAOM, NECHAHOM MU CROUCTOM TPYHTE,
rae 3arnybnexHune sAKops OrpaHUYMBAETCA HA ANUHY He Bonee YeM AnvHa nan AKops, 3Ha4eHUe Harpy3ku Npu
UCMbITAHUAX JOMKHO BObITb Bbile U Aoxoautb 40 100 % unu Gonblue OT CUnbl, BbI3BAHHON BHELUHUMU pac-
YETHbIMM YCNOBUSAAMU, KaK ONpPeaeneHo AMHaMUYECKUM METOAOM aHanu3a Ana HeNOBPEXAEHHOTO COCTOAHUS.

Onsa AKOPHbIX NUHUA C HEMOABWKHBIMU AKOPAMM, HaNpPUMep CO CBAWHbLIMU U BaKyYMHbIMU SAKOPSIMU,
3Ha4YeHne Harpy3ku Ansa oBTSHKKM OMKHO ObITb 4OCTATOMHBIM AN 06ecneyYeHnus NpaBunbHON YCTAHOBKW BCEN
CUCTEMbI MO3ULMOHMPOBAHMA K obecneveHusi ob6pa3oBaHust AOCTATOMHONW O0OpaTHOW KpPWUBOM npoBeca Ansi
npeaoTBpaLLEeHUss HEAOMYCTUMOrO NMPOBUCAHWUA AKOPHBLIX NIMHUI B pe3ynbrate AONOMHUTENbHOI0 AeWCTBUSA
oBpaTHOro npoeeca B LUTOPMOBbIX YCIOBUSIX.

MpoJomHKUTENBHOCTE NPUMOXKEHUA HArPY3Kkn Ana 00TAXKN SKOPHBIX JIMHWI AOMKHA COCTaBNATL HE Me-
Hee 15 MuH.

Heo6xoanMO NpUHUMATL BO BHUMAHME, YTO Harpy3ska Ansa OOTSHXXKW AKOPHBIX JIMHWI CUCTEM NO3ULMO-
HWPOBaHWUA JOMKHA ObITb YCTAHOBMIEHA AOCTATOMHO BbLICOKOW, HO YTOOLI AONONHUTENBLHAA HArpyska, CooT-
BETCTBYIOLLASA pac4eTHOMY BO3AENCTBUIO, HE Neperpyana coceHue sKopHble nuHuK. NoapobHee AaHHblE
BOMpPOCLI paccMmoTperbl B A.10.4.2.1,A.10.4.210 uA10.4.2.11.

HononHutensHasa nHdopmaumsa u pekomeHgauumn npusegeHol B A.10.4.6.2 (npunoxeHue A).

11.4.6.3 MobunbHbIE CUCTEMbI MO3ULIMOHUPOBAHUSA

Ons AKOPHbIX MUHUIA C AKOPSIMU, 3arnyOnsemMbiMU MPOTACKUBAHUEM, 3HAYEHUE HArpy3ku AnA o6TSKKM
[OIDKHO OMPEAEnATLCA C YY4eToM psaga hakTopOB, BKIIOYAS TUN AKOPS, XapakTePUCTUKU TPYHTA, TArOBOIO
younua nebeaku u cnocoba yCcTaHOBKM U U3BNeYeHUs Akops. 1o MeHbLuel Mepe, AOMKHO ObiTb BbINOMHEHO
cneayioulee:

- Harpy3ka anst o6Tskku, cosnasaemas nebegkoi, 4OMKHA ObITb HE MEHEE, YEM CaMO€e BbICOKOE 3Ha-
YEeHNEe N3 IKCTpemManbHbIX 3HAYEHUN HaTsHKEHUSA AnA CUCTeMbl NOIULIMOHNPOBAHUA B HEMNOBPEXAEHHOM CO-
CTOSIHUU B YCITOBUAX PACYETHOW cUTyaumu ANA npeaensHoro coctosaHusa SLS;

- Harpyska ans o0TSHKKM Ha BEPETEHE SKOPS MPU ero yCTaHOBKe AOMKHA COCTaBMNSATbL HE MEHee Tpex-
KpPaTHOW Macchbl SKOpS,

- AN CMCTEMbl NO3WULMOHMPOBAHUS, KOTOpasi HaXoaAUTCA BOMU3U APYruxX COOPYXKEHWIA, Harpyska ans
00TsKKM, co3aaBaemasn nebeakoii, He AOMKHA ObITb MEHbLLE CPEAHEr0 HATSXXEHUSI AKOPHON NIMHUM CUCTEMBI
NO3NLMOHUPOBAHNUA B HEMOBPEXIEHHOM COCTOSIHUM B YCIOBUAX PACHETHOW cUTyauuu ANS NPeaensHoro co-
crosiHus ULS;

- NPOAOIMKUTENbHOCTb NPUMOXEHUSA HArPy3KkW AN OOTSXKM AOIMKHA COCTaBNATb HE MeHee 15 MuH.

11.5 KoadppuumeHT 6e30nacHOCTM yCTANIOCTHON NPOYHOCTHU
OO6Lee HaKONNEHHOE YCTanoCTHOE NOBPEXAEHUE JOMKHO COOTBETCTBOBATL:!

D v <10, 27)

rae D — o6Luee HaKOMNEeHHOe NOBPEXAEHUE OTO BCEX UCTOYHUKOB B TEYEHNE Cpoka CnyxBbl CHCTEMbI NO-
3ULMOHMPOBAHUS;

Dy =D - L + noBoe ycTanoctHoe NoBpexaeHne ot Apyrux UCTOYHUKOB;
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D — rogoBoe ycTanoCTHOe noBpexaeHue, onpeaenaemoe B coorsetcTeum ¢ 10.3, roa~1:
L — pacueTHbin cpok cnyx6bi (cm. 10.3.2), roa;
Y — KO3(hPMUMEHT 5E30MaCHOCTH YCTANOCTHON NPOYHOCTH.

MuHumanbHoe 3Ha4eHue Y A0MKHO ObiTh 3,0.
JononHutenbHas uHdopMauus n pekomeHaauumn npuseseHsl B A.10.5 (npunoxexue A).

11.6 Koppo3usa n usHoc

3awmra ot KOppo3un U M3HOCA (B T. Y. OT (PPETTUHI-KOPPO3UM) NPUMEHSIETCA ANA CTALUMOHAPHBIX CUCTEM
No3MLNOHUPOBAHUS.

Onsa uener AOMYCK HA KOPPO3MIO M U3HOC obecneumBaeTcs 3a CYET COOTBETCTBYIOLLETO YBENUYEHUS
Kanubpa 3BeHbeB. YBenuueHue onpeaenserca nyteM NnpoBeAeHus: CneuuanbHOW OLEHKU YCNOBUI NNOLLAAKK
YCTAHOBKM B 3aBUCUMOCTM OT HECKOSbKMX NapaMeTpoB, HANpUMep CONeHOCTU BoAbl. CTaHAAPTHLIMU 3HaYe-
HUSIMU JOMYCKOB Ha KOPPO3MIO U U3HOC SIBMAIOTCA:

- 0,2—0,8 MM B roa, pacYETHOrO CpPoKa CNyXObl AN KOMMOHEHTOB SKOPHOM NIMHUK B 30HE nepuoaude-
CKOr0 CMa4uBaHUS UM B 30HE KOHTAKTAa HA y4acTke MOPSA C TBEPALIM IPYHTOM;

- 0,1—0,2 MM B rog pacyeTHOro cpoka cny>obl MPUMEHUTENbLHO K OCTaBLUENCA ANUHE.

Koppo3usa cranbHOro kaHara B Mectax 3agesikm B nartpoHbl (MydhTbl) MOXET YCKOPATLCA, €CAKU KaHaT ¢
ranbBaHUYECKUM MOKPLITUEM AEWCTBYET Kak aHOA ANsl COceaHuX agetanei. [Ana ctaumoHapHbiX cucreMm nubo
KaHaT JOIDKEH ObITb 3MEeKTPUYECKU U30MIUPOBAH OT 3aXXKMMOB, MO0 3aXKMMbI AOIMKHBI ObiTb 3NEKTPUYIECKN U30-
NMPOBaHbI OT COCEeAHMX AeTanei. [lononHUTeNnbHasa 3awmTa OT KOppo3unm MoxeT ObiTb obecneyeHa 3a cyer
[00aBneHns NPOTEKTOPHBLIX aHOJAOB HA 3TOM y4acTKe.

JononHutenbHas uHdopMauus n pexomeHaauumn npuseaeHol B A.10.6 (npunoxerue A).

11.7 3a3opbl 6e30nacHOCTH

11.7.1 O6mme TpeGOBaAHUA

3a3opbl 6e30nacHOCTU Mexay NNaBy4YuM COOPYXXEHMEM UNKU NEMEHTAMU CUCTEMbI €0 MO3ULIMOHMPO-
BaHWUS U APYrMMU COOPYXXEHUSIMU JOIDKHbI COOTBETCTBOBATH HALMOHANBHLIM U(MNK) heaepanbHbIM HOPMa-
TUBHbIM akTam. Ecnu He cyluecTByeT MHbIX PYKOBOACTB, TO AOMYCKM, ANsi aHANU3UPYEMbIX COCTOAHUM, YKa3aH-
HbIX B 9.1.1.5, 4OMXHbI yA0BNETBOPATL TpeboBaHusam 11.7.3, 11.7 4.

11.7.2 MNepecevyeHne AKOPHbLIMM JIMHUSIMU NOABOAHBLIX TPyO6OnpoBoaoB

MWHUManbHBIN BEPTUKANbHbLIN 3a30p MEXAY NOAHUMAIOLLMMCS Y4aCTKOM SIKOPHOW NIMHUM, HAaX0AsLWEN-
CAl B HEMOBPEXAEHHOM COCTOSIHUU, U NEPECEKAaEMBIM €10 NOABOAHBIM TPY6ONPOBOAOM, NPOMOXEHHLIM MO NO-
BEPXHOCTWM MOPCKOro AHa, AOMmKeH cocTaenAaTb 10 M. AKOpHas NUHKUA, HAXOAALWAACA B HENOBPEXAEHHOM
COCTOAAHUM, MOXET NPOXOAMTb HaA 3aLUMLLEHHBIM TPYGONpPOBOAOM M KacaTbCA €ro Npu YCNOBUMW, YTO TakoW
KOHTaKT SIBMSAETCA NOCTOSAHHLIM U HE MPEPLIBAETCA NPU BCEM Pa3Maxe HEMOBPEXKAEHHON AKOPHON NIUHUK, T. €.
KOHTaKT npoucxoaut 6e3 coyaapeHuit.

11.7.3 Fopu3soHTanbHbIe 3a30pbl 6€30MaCHOCTU MeXAy COOPYKEHUAMU

MuHWMaIbHBIA FOPU3OHTamNbHBIN 3a30p 10 M JOMKEH COXPAHATLCA MEXAY NNaBy4YMM COOPYXKEHUEM,
BKIOYaA €ro AKOPHbIE MUHUK, U MIOOLIMU PYTMMU COOPYXXEHUSIMU ANA BCEX aHANU3UPYEMbIX COCTOSHUI B
cooTBeTcTBUM € 9.1.1.5.

TpeGoBaHusA no 3a3opam MOryT BbITb CHUXKEHbI NOCNE COOTBETCTBYIOLLEN OLIEHKU PUCKOB.

11.7.4 3a30pbl 6e30MaCHOCTU MeXAy AKOPAMU, 3arny6nsaeMbiM NPpoTaCKUBaHWEM, U APYrMMHU CO-
OpYyXeHuAMU

Ecnun Tpaektopus npoTackuBaHUA AKOPSA MMaByyYero COOPY>XEHUA NePeceKaeT yXe MMEIOLLMECA Ha nIo-
LIaAKe YCTAHOBKN COOPYXEHUS, TO 3a30p MEXAY KOHEYHbIM MOSNOXEHUEM AKOPS U APYTMMU COOPY>KEHUAMU
[OKEH COCTaBmnATL He meHee 300 m. Ecnu HanpaBneHne nNpoTaCKUBAHUS SIKOPS HAXOAMTCA B CTOPOHE OT
COOPY>XEHWIA, TO 3230 AOIMKEH COCTABNSATL HE MeHee 100 m.

11.8 BcnoMorarenbHble KOHCTPYKLUU

Heobxoanmas npoYHOCTL BCMOMOraTenNbHbIX KOHCTPYKLMI, TAKUX KaK CTOMOPHbIE YCTPOCTBa, Hanpas-
nawowue 6noku 1 nx MyHAaMeHTbl, JOIKHA BbiTh Gonblue, YeM aHaNOTUYHbIE KOMMOHEHTbI AKOPHbIX MUHUIA.
Ocoboe BHUMaHWe HeOOXOAUMO yAEenATb NPOEKTUPOBAHUMIO BCMOMOraTeNnbHbIX KOHCTPYKLMIA, YTOBbI X OTKa3
HE NpUBEen K 0TKa3y HECKOMbKUX AKOPHBIX NUHNUA.
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12 O6opyaoBaHue CUCTEM NO3ULIMOHUPOBAHUA

12.1 KOMNOHEHTLI AKOPHBLIX JIMHUMA

12.1.1 Obmme ceeaeHun

WM3rotoBneHue o6opyaoBaHnst CUCTEM NO3ULIMOHUPOBAHMS BLINONHAETCA C obecnevyeHneM ka4uecTBa Ha
COOTBETCTBYIOLLIEM YPOBHE.

12.1.2 CtanbHblIe KaHaTbl

CTanbHbl€ KaHATbl AKOPHbLIX NIMHUIA HE AO0MKHLI UMETL CepAeYHMKa U3 BOSTOKHA.

MpoCTpaHCTBO MEXAY NPOBONOKAMM B KAHATE 3anONHAIOT 3aLUTHLIM KOMMAyH0M XOpOLLEro KavecTsa.

KOHLbI KaXXgoro y4acTka kaHarta 3agenbiBaloT B NaTpPOoHbl (MyThl) C 3arIMBKON CMOMOMN UMK LIUHKOM.

Bo BCeM oCTanbHOM CTanbHble KaHaTbl AKOPHbIX IMHWUIA M NaTpoHbl (MydThbl) 3aA€NKM KOHUOB KaHa-
TOB [I0IDKHbI COOTBETCTBOBaThH TPeDOBaHUAM K Marepuanam, KOHCTPYKLUSIM, U3FOTOBINIEHUIO U UCTILITAHUAM,
NpUBEAEHHbLIM B COOTBETCTBYIOLLIMX MEX20CyOapCcmeeHHbIX U HauUOHanbHbIX cmaHOapmax, npasunax
PMPC vnu gpyroro NMKO.

HononHutencHasa uidopmauus U pekomeHgauum npuseaersl B A.11.1.2 (npunoxenue A).

12.1.3 Llenun

Llenu akopHbIxX s1uHUL U ux KOMIJIEKMyloujue OOIKHbI ydoeniemeopsmbs mpe6oeaHuUaM 6 Yacmu
Mamepuanos, KOHCMpyKuuil, us2omoeneHus u ucnbimaxull lpasun PMPC [5] unu dpyeoeo KO, a
maioke mpebogaHuaM coomeemcmeyloujux MexX20cydapcmeeHHbIX U HaUUOHaNnbHbIX cmaHdapmoa.

HononHutensHas nHdopMauma U pekoMeHAaLUN K HaCTOSILLEMY HOPMAaTUBHOMY MOMIOXEHUIO NpuBeae-
Hbl B A.11.1.3 (npunoxeHue A).

12.1.4 CoeguHuUTEnbHbIE 3BEHbSA

CoeduHumenbHbie 38eHbA AKOPHBIX uenetl GomkHbl yooenemeopsmes mpeboeaHusaM 6 Yacmu
Mamepuanoe, KOHCMpPyKUUll, useomoesneHus u ucnoimaxuli lMpaeun PMPC [5] unu dpyzoeo KO, a
marke mpeboeaHusM coomeememeyruux MexaocyoapcmeeHHbIX U HayUoOHalbHbIX cmaHdapmoe.

JononnutensHaa uHpopmMaumsa u pekomengauun npuseaeHsl 8 A.11.1.4 (npunoxexne A).

12.1.5 AMopTusupyowme dyun

HaaBoaHblie amopTusupyoLme 6yn He0BXo0AUMO NPOEKTUPOBATb ANS HAXOXKAEHUS B NraBy4yeM Mosioxe-
HUK, C MaKCUMarbHOW CTENEHbIO NOrpyXeHus 67 %, B yCNOBUAX HEMOBPEXAEHHOIO COCTOAHMSA U COCTOSIHUA
pe3epBHOro (PyHKLMOHMPOBAHUS, €CN UHOE HEe MPeayCcMOTPEHO NMpu NpoekTupoBaHuu. Kopnyc 6yst qormkeH
Gbin pasgeneH Ha BOAOHENPOHULIAEMbIE OTCEKM AMA CHUXXEHUS] PUCKa €ro 3aTonneHus npu BO3HUKHOBEHUM
NOBPEXAEHUN.

MoaBoAHbIE aMOPTU3NPYIOLLME CTasbHBIE Byu HE0BX0AMMO NPOEKTUPOBATL C YYETOM Harpy3oK OT BHELL-
HEro AaBneHus B COOTBETCTBUM € TpeboBaHusimu FOCT 34233.1 ons yCnoBuili MakcuMansHoin paboueii rny-
GUHbI, ONPEAENeHHON NPU BLINOMHEHUM aHanu3a CUCTEMbI NO3ULIMOHUPOBAHUS. PacueTHbil koadpuumeHT
6GesonacHOCTU AOMKEH ObiTk HE MeHee 1,5 AnsA CTauuMoHapHBIX CUCTEM NO3ULMOHMPOBaHUS U 1,2 — ans
MOBUIBbHBIX CUCTEM NO3ULMOHMPOBaHUA. OononHuTensHas MHpopmMaumsa u pekoMmeHaauuu npuBefeHbl B
A.11.1.5 (npunoxeHue A).

Ons ©yeB M3 BCNEHEHHOrO MOMMBUHMNXIIOPUAA AOMYCTUMOE rMApOCTaTuveckoe AaBneHue AOIMDKHO
ONpeaensaTbCa MyTEM OTHOLLEHUS 3HAYEeHUS TMAPOCTATUYECKOTO Pa3pyLUAoLLEro AaBneHusl K pacieTHOMY KO-
apuumenty 6ezonacHocTu. Beibop pacueTHOro koagpduuueHTa 6e30nacHOCTU 3aBUCUT OT KOHCTPYKTUBHOIA
MPOYHOCTM M 3HAYUMOCTU BbINONHAEMOW PYHKLUM AAHHBIM aMOPTU3UPYIOLLUMM Gyem B CUCTEME MO3ULMOHU-
poBaHus.

KonebatenbHble ABWMXeHUSA Bya yYUTLIBAIOT B KOHCTPYKLUMAX Y3510B €ro KPenneHusi.

12.1.6 flkops

Tunbl sikOpen, onucbiBaemblie B 11.4.1, BKIoYatloT B cebs:

- AKops, 3arnybnsemMble NPOTAaCKMBAHUEM;

- cBaliHble aKkops (3abUBHbIE, BaKYYMHbI€, BUHTOBbIE U GypOHaOUBHbIE);

- Apyrue Tunbl ssikopen (rpaBUTaLMOHHBIE U NIIUTOBUAHBIE).

JononHutensHas uHgpopMaumsa n pekomeraauum npuseaeHsl B A.11.1.6 (npunoxexue A).

12.2 Jlebepkun

NeBenku pomKHbI YAOBNETBOPATH TPEGOBAHMAM COOTBETCTBYIOLLMX MEXAYHAPOAHBIX M HALMOHAMLHBIX
CTaHAapToB.
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SIKOpHbIE NUMHUKU NOABEMKEHbLI CUNbHOMY U3HOCY U BLICOKMM HaMNpPSXKEHUsIM B paliOHe HanpasnsioLmx
GroKOB M CTONOPHbIX YCTPOWCTB. Hanpasnaiowme Gokv U CTONOPHbIE YCTPOWCTBA CrieayeT NPOeKTUpOBaTh C
Lienblo MUHUMM3auuM U3HOCA U YCTaroCTHOIO NOBPEXAEHUA KOMMOHEHTOB AKOPHbIX JIMHUN.

JononHutensHaa nHgopmMauma u pexomeHgauum npuseaeHsl B A.11.2 (npunoxeHue A).

12.3 O6opyaoBaHne MOHMTOPUHIa CUCTEM NO3MLIMOHUPOBAHUA

12.3.1 HatsxeHUe AKOPHbIX FIMHUIA

YaepxuBaeMbie nnaByyue COOpyKeHUs o60pyayioT OTKanMbpoBaHHLIMU CUCTEMAMU ANl U3MepeHUst
HATSDKEHUSI AKOPHBLIX JIMHUA, €CNKU JKCNIyaTaunMoHHble TpeOoBaHUA NpeaycMaTpuBaloT perynupoBaHue nu-
HWW, @ HaTSHKEHUE NUHUIA AOIMKHO HEMpPEepPbLIBHO 0TOOPaXKaTbLCA HAa MHAMKATOpe Ka)aon nebeakun. Ana Tex cra-
LIMOHAPHBIX CUCTEM NO3ULIMOHUPOBAHUS, ANS KOTOPbIX HE TPeByeTCa YyCTPONCTBO ANSA USMEPEHUA HATAXKEHUSA,
yCTaHaBnNUBAIOT CPeACTBa 0OHAPY>XEHUS HEUCNPABHOCTU CUCTEMbI NO3ULUMOHNPOBAHUS.

[Onsi KOMOGMHUPOBAHHbLIX CUCTEM MO3ULIMOHMPOBAHUA (C AKOPHLIMU NIMHUAMU U CpeaCTBAMU aKTUBHOTO
ynpaBneHust), KOTOpble NpeiHa3Ha4YeHbl AN CHWKEHUS HATSHKEHUSI AKOPHbLIX IMHWIA, NpeaycMaTpuBaloT cpea-
CTBA OTOOPaXKEHUS NOKA3aHUIA HATSDKEHUS SIKOPHBIX JIMHWMIA U(MNKU) NEepeMeLLEeHNIn NNaBy4ero COOPYXEHUS.
3Tu cpeacrea AOMKHBI ObITh 4OCTAaTOYHBIMY AS PE3EPBUPOBAHUA B CyYae 0Tkasa OAHON AKOPHOMW NIUHUK.

12.3.2 BbiTpaBnuBaHue AKOPHbIX JIMHUNA

Ecnu npu pabote nnaBy4yero COOPY>XEHUs!, YAEPXKUBAEMOr0 CUCTEMON NO3ULIMOHMPOBAHUS, Tpebyertcs
perynupoBKa SIKOPHbLIX NIMHUIA, TO MX OCHALLIAIOT 060pyA0BaHUEM ANS U3MEPEHUSA ANUHBI BLITPABREHHON KO-
HOWN NIUHUM.

12.3.3 NonoxeHne nnaBy4Ynx COOPYKEeHUA

Ecnu TpeboBaHMsi K KCNNyaTaUMOHHOW HAAEXKHOCTU HAKNAAbIBAIOT OrPAHUYEHUS] HA NepemeLLeHus
NnaBy4yero COOPY>XEHUS, TO COOPY>KEHUE IOIDKHO ObITb 060pyA0BAHO CUCTEMON MOHUTOPUHTA €10 NOSNOXEHUSA.
Ons MoBunbHbIX MOPCKMX GYPOBbLIX YCTAHOBOK CUCTEMA MNO3ULIMOHUPOBAHUA A0MKHA ObiTb OCHALLEHa cucTe-
MOV MOHUTOPUHIA PACCTOSIHUSA OT YCTbSl CKBXXUHbBI/TOYKM KPENNEHUA paii3epoB A0 NMAaBy4ero COOPYXEHUs.

Ona KOMOMHUMPOBAHHBIX CUCTEM NO3ULIMOHUPOBAHUA (C AKOPHLIMU JIMHUSIMU M CPEACTBAMU AKTUBHOTO
ynpaBneHusl) onpegeneHne NonmKeHus NpeaycMaTpuBaeTca C y4eToM pe3epBUPOBAHUA B CRyvae e€auHUu-
HOro oTKa3a.

12.3.4 Kypc nocTaHOBKMW NNaBy4UX COOPYXKEHUN

MnaByyne coopyxeHusi, NOACOEANHEHHbIE K OQHOTOYEYHLIM MNIAaBy4uM npuyanaMm ¢ cucteMamm nosu-
LIMOHMPOBaHKA, 00OpyayloT annapatypoi AnA KOHTPONsi Kypca NOCTaHOBKW. BbiNonHeHWe KOHTponsa Kypca
NoOCTaHOBKU HEOGX0AMMO obecnevmBaTb, MO MEHbLLEN Mepe, ABYMS PasfnMyHbIMU gaTyMkaMu Kypca.

Ecnu KypC KOHTpONMpyeTca aBTOMaTU4ECKU, TO TOUHOCTb U CKOPOCTb OGHOBNEHUA AaHHbIX 060MX AaT-
YUKOB JOIMKHbI COOTBETCTBOBATHL TPe6OBaHUSIM aBTOMATUYECKOTrO KOHTponA. Ecnu Heo6XoaUMOCTb BbINOMHE-
HUSA KOHTPOMSA Kypca NOCTAHOBKW NNABYHEro COOPY>XEHUS UMEET peLualoLlee 3Ha4eHue, A0mkHb! ObITb Npeay-
CMOTpPEHBI TPU HE3aBUCHUMbIX AATYMKA KypCa.

Ona MoGUIbHBLIX NnaBy4ux COOPYXEHMIt TpeboBaHUs K KypCy MOCTAHOBKMU NpeACTaBfieHbl B COOTBET-
cTeylowux pekoMeHgaumax MMO u IMCA, cm. A.11.3 (npunoxeHue A).

13 MOHUTOPUHI TEXHUYECKOTO COCTOSIHUA, UHCNEKTUPOBaAHUE U TEXHUYECKOE
obcnyxuBaHue

13.1 O6Owune ceegeHunn

TpeGoBaHUsi K MOHUTOPUHTY TEXHUYECKOTO COCTOSIHUSI, UHCNEKTUPOBAHUIO U TEXHUYECKOMY 0GCnyxuBa-
HUIO MOBUITbHBIX CUCTEM NMO3ULMOHUPOBAHUSI, KOTOPbIE PEryNsSPHO UCMOMb3YIOTCA U NepPeMeLLaloTcsl Ha Ho-
Bbl€ MSOLAAKKM YCTAHOBKM, XOpOLWO oTpaboTtaHbl (cM. 13.2). CTauMoHapHble CUCTEMbI NO3ULIMOHUPOBAHUA
[AOMKHBLI OCTaBaTLCA Ha NNOLAJAKE YCTAHOBKM B TEYEHUE BCEr0 pPacyeTHoOro cpoka cnyxobl. Meponpuatus
N0 MOHUTOPUHTY UX TEXHUYECKOr0 COCTOSIHUSI, MHCMEKTUPOBAHUIO U TEXHUYECKOMY OOCITYXXMBaHUIO CUCTEM
No3uLMOHUPOBAHUA HEOBXOAUMO OCYLLECTBIATH NPYU MOMOLLY CUCTEMbI YNPABNEHUS] KOHCTPYKTUBHOM LIENOCT-
HOCTbIO B COOTBETCTBUM C 13.3.

13.2 MoGunbHbIe cUcTEMbI NO3ULIMOHMPOBAaHUSA

MHcnekTuposaHue B NpoLiecce aKcniyaTauum KOMNOHEHTOB SIKOPHOM NUHUM JOIDKHO OTBeYartb TpeboBa-
HuaM pekomeHnaauun MO, npasun MKO unu gpyrmm COOTBETCTBYIOLLIMM JOKyMEHTaM, pacnpoCTPaHAIoLLUM-
€Sl HAa NPOEKTUPOBAHUE U AKCNyaTaLmMio MOGUNbHLIX NNABYYMX COOPYXKEHUH, cM. A.12.2.
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HononHutenbHaa nHdopmauma U pekoMmeHgauuu npueeaeHsl B A.12.2 (npunoxexue A).

13.3 CTauMoHapHble cucTeMbl NO3ULUOHMPOBAHUA

13.3.1 OOwue ceegeHus

JkennyaTupyloLas opraHM3auus J0MmKHa OCYLUECTBRATbL NPOBEAEHME COOTBETCTBYHOLLUMX MeEpOrnpu-
SATUIA, KOTOPbIE 0BecneunBaoT MOHUTOPUHT U NOAAEMKAHUE KOHCTPYKTUBHON LIENOCTHOCTU CUCTEMbI NO3u-
LUMOHMPOBAHUSI B TEYEHME €e PAaCYHETHOro cpoka cnyxObl. Takme mMeponpuaTMA AOIKHbI BKMOYaTh B cebs
TeXHMYECcKoe 0BCny>XMBaHWE U MHCMEKTUPOBAHUE CUCTEMBbI NO3ULIMOHUPOBAHUS, NEPUOANYECKYIO OLIEHKY €€
COCTOSIHUSI MPUMEHUTENBHO K NepBOHAaYarnbHbIM OXXUMAaeMbIM pesyrnbraTtaM B X04€e NPOEKTUPOBaHUS, OLEHKY
paspyLieHus unu npeanonaraeMoro paspyLleHusi, 1 OpraHu3auuoOHHbIE MEPOMPUATUA MO PEMOHTY W (UnK)
3aMeHe B criyyae nospexaeHus unu nsHoca. lNepuoamnyeckme oOLEeHKM 0IMKHbI OTpa)XaTtb TeKyLMe apdekTus-
Hbl€ NPAaKTUKKU U BHOCUTb HAKONNEHHbIC 3HAHUA U N3MEHEHUA B YPDOBHE pUCKa 0006p83H0 obcrosiTenbLcTBaM.
Yacrora, 06bem paboT M METOAbI TEXHUYECKOTO KOHTPONS AOMKHbI ObiTb aAEKBATHLIMK, YTOOLI 06eCne4nThb
rapaHTuio, BMECTe C CONYTCTBYIOLLMMM OLIEHKaMU O TOM, YTO KOHCTPYKTUBHAs LIeNOCTHOCTb CUCTEMbI MO3ULIK-
OHUpOBaHUA obecneumBaeTcs.

Mpu dhopMmpoBaHMKM NPOrpaMMbl TEXHUHECKOTO OOCIYXXMBAHUS YYMTHIBAIOT HEOOXOAMMOCTb 3aMeHbI
3M1EMEHTOB CUCTEMBI NO3ULIMOHUPOBAHUA BCNEACTBME UX KOPPO3UU, M3HOCA UMW NOBPEXAEHUIA, KOTOPasa MO-
*eT notpebosartb 60OMLLIOTO KONMMYECTBA BPEMEHU U ObITb COMPSXKEHa C AOMOMHUTENbHLIMU PUCKAMU, OCO-
GeHHOo B cryvae He06x0AMMOCTU BLINOSNIHEHMS BOAONA3HbIX paboT.

Llenbto cucremsl ynpaBrneHus KOHCTPYKTMBHOM LIENOCTHOCTbIO SABNSIETCS CTporoe cobnioeHme npouec-
coB 0bBecneyYeHnss KOHCTPYKTUBHON LIEMOCTHOCTM CUCTEMbl MO3UMLMOHMPOBAHUSI HA NMPOTSDKEHUM BCEro pac-
YETHOIO CpoKa ee cryXObl. 3TO npegycMaTpuBaeT npefocTaBneHue 6e3onacHbix M ahdEKTUBHBIX CPEACTB
TEXHUYECKOTO KOHTPOIsi, MOHUTOPUHIA TeXOOCNY>XMBAHUSI CUCTEMDI, A TAIKE PEMOHTA U (MNM) 3aMEHbI dne-
MEHTOB CUCTEMbI NO3ULNOHUPOBAHNA B COOTBETCTBUU CTpe6OBaHI/IHMVI, npeacraBneéHHbIMU B 6.4.

HononHuteneHasa nHdopmaums n pekomeHgauumn npuseaeHol B A.12.3.1 (npunoxeHue A).

13.3.2 OCHOBHbIE NPUHLMIbI CUCTEMbI YNIPABNEHUAA KOHCTPYKTUBHOM LIENOCTHOCTLIO

13.3.2.1 OBwue ceeneHus

OCHOBHbIE MPUHLMMNbI YNPABMNEHNSA KOHCTPYKTUBHOM LIENOCTHOCTBLIO MOTYT M3MEHSATLCHA B 3aBUCUMOCTH
OT NPOAOIXUTENLHOCTU Pa3paboTku MECTOPOXKAEHUSA, TUNA NNABY4ero COOPY>XXEHUS, KOHUrypaumum CUCTEMbI
NO3ULMOHUPOBAHUS, A TAKKE CAOXHOCTU UMM MHBIX ACNEKTOB MECTHON MH(PpacTpykTyphl. B cBOIO ovepeab,
3T HaKTOPbl BAUSAIOT HA AeTanu3aumio CUCTEMbI YNPABMNEHUS KOHCTPYKTUBHON LIENOCTHOCTLIO. MNoaxoabl K
peanu3aumu cucteMbl yNpaBneHWUS KOHCTPYKTUBHOW LIENMOCTHOCTBLIO NO3BOMAIOT NpeaycMaTpuBaTb aKTUB-
HOEe NpuMeHeHne 060pyA0BaAHUA MOHUTOPUHIA KOHCTPYKTUBHOW LIENOCTHOCTU B OAHOM CIly4ae unu LWMpoKoe
NPUMEHEHUe NMporpaMm MHCNEKTUPOBAHWUA B APYroM cnyyae. OauH noaxoa npeaycmarpusaer npodunak-
TUYECKYI0 3aMEHy dNeMEHTOB, APYroi NOAXOA — 3aMeHY 3NeMEeHTOB Nocne ux NonomMkn. COOTBETCTBEHHO
pasnuyHble NOAX0Abl MPUBOAAT K Pa3nNUYHLIM BapnaHTaM pa3paboTku U peanusaummn cuCTembl ynpaeneHus
KOHCTPYKTMBHOM LIEMOCTHOCTLIO. He3aBMCUMO OT NPUHATLIX NPUHUMNOB, PEe3ynbTUPYIOLWAn cuctema ynpas-
NEHUA KOHCTPYKTUBHOMW LIEMOCTHOCTBLIO AOMMKHA BOCNPUHUMATLCA Kak CUCTEMAa NOAAEPXaHUA LIENOCTHOCTH
CUCTEMbBI NO3ULMOHUPOBAHUA HA NPOTSHXKEHUMN €€ PACHETHOTO CPoKa CnyxObl.

Pa3paborka u BHegpeHue CUCTeMbl YNpaBneHUs KOHCTPYKTUBHOW LIENIOCTHOCTLIO OCYLLECTBNAETCA No-
CpeacTBOM CNeayoLLMX 3TanoB:

a) paspabotka 6a3bl AaHHbIX U COOP AAHHDIX;

b) oueHka;

C) NNAHWPOBAHME;

d) BHeapeHue;

e) sepudukauus.

MeponpuaTtust no kaxaomy arany He 06a3aTenbHO ABMAAIOTCA B3aUMOUCKNIOYAIOWMMM U NO3TOMY BO3-
MOXXHO nNapannenbHoe BbINONMHeHWe paboT Ha Pa3nuYHbIX dtanax.

13.3.2.2 Pa3pabotka 6a3bl 4aHHbIX U COOP AaHHBIX

Ba3a aaHHbIX AOIKHA coAepXatb UHAOPMALMIO O XXM3HEHHOM LMKNEe CUCTEMbl MO3ULMOHUPOBAHUS,
BKNIOYAA 3Tanbl NPOEKTUPOBAHUA, CTPOUTENLCTBA N AKCNNyaTaunun CUCTEMbI, U aKLIEHTUPOBATL BHUMAHME Ha
0COBGEHHOCTSAX, OLUIMBKax U HEONPEAENeHHOCTAX, BbIABMNEHHbIX NPU NPOEKTMPOBAHWUK, U3TOTOBNIEHNUMU, MOHTA-
Ke, NNAHOBbIX N BHEMMAHOBbLIX OCMOTPAaX, MOHUTOPUHIE, PEMOHTAX, MOAEPHU3ALIMAX U T. .

Oco60e BHUMaHWe He0BX0AMMO YAENUTb TEM CUCTEMAM, NEMEHTAM U AEeTansAM, KOTOpble MOTyT co3aa-
BaTb Npobnemsl B Nepuoz SKkcnnyarauum cucTem no3ULMOHUPOBAHUA, B TOM YKUCne:
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- SIKOPHLIM SIMHWUSAM B 30HaX NEPUOANYECKOTO CMaYUBaHNA U BUeHUI O NOBEPXHOCTb MOPCKOTO AHA Ha
npegmeT KOppPo3nu U N3HOCA;

- KOHUEBbIM 3N€MeHTaM CTarbHbIX KAHATOB Ha NpeaMET NonagaHua BOAbl, KOPPO3MKU U YCTaNoCTy;

- COeAMHUTENbHLIM 3NEMEHTaM Ha NpeaMeT yCTanocTu U Koppo3uu;

- BHYTPEHHMM CNOsIM KaHATOB Ha nebeakax 6apaGaHHOro Tuna Ha npeaMeT KOPPO3UKN U M3HOCA;

- SAKOPHLIM NIMHUSIM B PaOHE HANPaBnAOLWMX 6OKOB, OTBOAHBLIX GNOKOB, CTOMOPHBLIX YCTPOMCTB U 3a-
XBaTOB Ha NpeaMEeT U3HOCA U YCTanoCTu.

Ba3a gaHHbIX AomkHA o6ecneunBaTh BbINOMHEHWE NPOLIECCOB XPAHEHUA U KONMPOBaHUA ee nHdopma-
uum B Tpebyemom copmate. Konms 6a3bl AaHHBIX AOSHKHA XPAHUTLCA HA NNaBy4eM COOPY>XEHUU B AONOJSIHE-
HWEe K OCHOBHOI KONUW, XPaHALLIEWCA Y SKCNIYyaTUPYIOLWEN OpraHu3aLuu.

13.3.2.3 OueHka

OUEHKY BBIMOMHAIOT C Y4ETOM KOHCTPYKTUBHBLIX OCOBEHHOCTEN NNaBy4ero COOPY>XEHUs1, rnapoMeTeopo-
NOTMYECKNX W Fe0NOrMYeckux ycroBuin NioLaakM YyCTaHOBKM M OCHOBLIBAIOT HA 06ecneyeHnn COOTBETCTBUSA
CUCTEMbI MO3MLMOHMPOBAHUA €€ MPUTOAHOCTU K UCNOMb30BaHUIO. OLUeHKa AOMKHA YYUTbLIBATh PaCYETHbLIN
cpok cnyx6bl MHIC un, kKak MUHUMYM, JOIDKHA BbINONHATLCA €XEroaHo, a TaKkke NPU CMEHe SKCnnyaTupyio-
LLEen opraHn3aumun, U3MEeHEeHUW NNOLLAAKN YCTAHOBKU NNaByvyero COOpyXeHusa, nocfe asapumn, PEMOHTOB UK
MOZEpPHU3aLUN.

OueHKa BKMIOYaAET OLEHKY PUCKOB, aHarnM3 METoAOM KOHEYHbIX 3NEeMEHTOB, a Takke Apyrne opmbl
OLIeHOK (ecnu Heo6xogMMO) BCEN CUCTEMbI, UMM €€ 3NEMEHTOB, TaMm, A€ BO3HUKIIO MOBPEXAEHUE, UMN 3TO
MOXET KacaTbCA U3BECTHbIX NPOBIIEMHbIX 30H, B 3aBUCMMOCTU OT cuTyaumuu. Moaxoa, 0CHOBaHHbLIN Ha Npo-
BEAEHUM UHCMEKLMIA C y4ETOM 30H pUCKa, MOXET, Kak NpaBuno, 6biTb BECbMa MOSIE3HBLIM B MPOLECCE OLIEHKU
M ANA NOCTPOEHUA rpadnka MHCNeKkumin. Takon noaxos no3BOSIAET TOYHO OLEHUTb BEPOSATHOCTb U PUCKU U
COOTHECTU UX C LIeNEeBbIMU NOKa3aTensMu.

13.3.2.4 MNnaHupoBaHue

MnaHmpoBaHme JOHKHO ONPeaenuTb NPOLECCHI, NPOLEeAYpPbl U METOAbI, KOTOPbIE AOIDKHbI ObITb MCNON-
HEHbI NO pesynkTaTamM stana OueHKu, Ans obecneyeHus NPUrogHOCTU K UCMONb30BaHWIO CUCTEMbI MO3ULMO-
HUpoBaHKUA. MexaHU3Mbl OTKa3a, CTeNeHb YXYALLEHUS1 XapaKTepuCTuK, a Takke NnocneacTeus oTkasa cnegyer
aHanuanposartb, YTOObl ONpeaennTb METOAbI, YacTOTy U 00beM MHCNEKTUPOBAHUSA U BO3MOXHbIA PEMOHT W
(unn) 3ameny.

13.3.2.5 BHeagpeHue

BHeapeHue siBnaeTca aTanomM MCNOMHEHUS NPOLeccoB, NPoUeayp U METOA0B, ONpeaeneHHbIX B xoae
aTana niaHMpPOBaHUS, U JOJHKHO BKIIOYATb KOMNAEKC paboT No MOHUTOPUHTY TEXHUYECKOTO COCTOSHUSI, UH-
CMEKTUPOBAHUIO N TEXHUYECKOMY 0OCIY>KMBAHUIO CUCTEM NO3ULIMOHUPOBAHUSA, BbINONHAEMbIX MO ONpeaeneH-
HbIM NporpaMMam.

JaHHble, cobpaHHbIe Ha 3TOM 3Tane, a Taioke NPoLUECChl, Npoueaypbl U METOALI, ONPeAeneHHbIe B Xoae
aTana niaHMpoBaHUs, JOMKHbI ObiTb BKMIOYEHbI B 6a3y AaHHbIX, OGHOBREHWE KOTOPON He0BXoAUMO NPOBO-
AWNTb HEe pexxe OAHOro pasa B rog.

13.3.2.6 Bepudukauus

Bepudukauyuio acpdpekTuBHOCTU PYHKUMOHUPOBAHMA CUCTEMBI YNPaBEHUA KOHCTPYKTMBHOMW LIENOCT-
HOCTbIO CUCTEMbI MO3ULUOHNPOBaHUSA LENeCco0Opa3sHO BbINOSIHATL C NPUBIIEYEHMEM CNELMANU3UPOBAHHON
opraHusauuu.

14 Cucrtembl AMHAMUYECKOrO NO3ULIMOHUPOBaAHUA

14.1 BeegeHue

14.1.1 O6wune ceeaeHus

Hacroswumit nogpasgen craHaapTta He ycTaHaBnuBaeT TpeboBaHUi K NPOEKTUPOBAHMIO CUCTEM AUHAMM-
YeCKOro No3nMUMOHUpPOBaHUS. MNpoeKTMpoBaHUe AaHHbLIX CUCTEM PEKOMEHAYETCA BbINONHATL COrNacHO COOTBET-
cTByOWMM pekomeHaaunam MMO un npasunam MNMKO, ccbisnikn HA KOTOpble NnpuBeaeHbl B A.13 (npunoxenue A).
Mpy aTOM B HIKecneayoLMX NyHkTax 0606LwwatoTcs akTopbl, KOTOPbIE HEOOXOAUMO YYMTLIBATL NPU NPOEK-
TMPOBaHWUM, U NPUBEAEHBI JOMONHUTENbBHLIE PEKOMEHAALMU K CUCTEMAM AUHAMUYECKOTO NO3ULMOHNPOBAHUS.

JononHutenbHaa nHdopmauusa u pekomeHaauum npuseaeHsl B A.13.1 (npunoxeHue A).

14.1.2 O6opynoBaHue cucTeM AUHAMMYECKOTO NO3ULIMOHUPOBAHUA

CuCTEMbI ANHAMUYECKOTO MO3ULUMOHUPOBAHUA AOMKHLI COCTOATbL M3 COBOKYNHOCTWU CReayiowmx noa-
cuctem u o6opyaoBaHus:
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- 9MIEKTPOIHEPreTUHECKON NOACUCTEMBI, BKIOYAIOLLEA NEPBUYHLIC ABUraTENU reHepaTopoB C UX BCMO-
MorarernbHbIMU MEXaHU3MaMm, YCTPOMCTBaMKU U TpyOonNpoBoaamu, reHepaTopsl, pacnpeaenurenbHbIe WUThI,
kabenbHylo CETb U T. 4.;

- MOACUCTEMbI ABUMXMTENEN N CPEACTB aKTUBHOIO YNPAaBII€HUs, BKIIOYAIOWEN ABUXUTENN U CPeacTBa
aKTMBHOTO yNpaeneHust ¢ UX NPpUBOAAMU U BCMOMOTaTeNnbHLIMU MEXaHM3MamMu, TPyGONpoBOAbl U LUCTEPHbI
rMApPaBnuKM (Mpy HanWuMM), ANEKTPUYECKOE U ANEKTPOHHOE 00OpyAOBaHWE UHAUBUAYANLHOTO YNPAaBNEeHUA
ABWIUTENSAMW U YCTPOINCTBAMM, OPraHbl PyYHOrO U aBTOMATU3UPOBAHHOTO YNPABNEHUA YCTPOWCTBaMU;

- NOACUCTEMBI YMPABMEHWUS, BKIMIOYAIOLENH KOMMbIOTEPbI C UX NPOrpamMMHbIM obecneyeHuem W WH-
Tepdeiicamm, CMCTEMY aBTOMaTU3MPOBAHHOIO YNPAaBIeHUs MEXaHU3MaMn C NPUMEHEHMEM OAHOr0 opraHa
ynpasneHus (APKOMCTUKA) UM HECKONBbKMX OPraHoB YNpaBreHusi, CUCTEMY AaTYUKOB NOMNOXEHUS nnasy4ero
COOPYXEHUS1 U BO3AEHCTBYIOLLUX HA HETO BHELUHUX CUN U AaTYMKOB 0OpaTHLIX CBA3EN, CUCTEMY oneparop-
CKUX NyNbLTOB C OpraHaMu ynpasneHusi 1 MHPOPMALIMOHHBIMW MOHUTOPAMK, CUCTEMY BbIPaboTkn napaMeTpoB
ynNpasnsoLLmMX BO3AENCTBUN ABMIUTENSMU U CPEACTBAMM AKTUBHOTO YNpaBneHus, kabenbHylo CUNoBYIo, UH-
HOPMALIMOHHYIO U YNPABASIOLLYIO CETH.

JononHutensHan uHdopMaums u pekoMeHgauum npuseaeHsl B A.13.1.2 (npunoxenune A).

14.2 MpoekTupoBaHue U aHanus

14.2.1 AHanu3 BMOOB M NOCNeACTBUI OTKa3oB

YuutbiBas NnoTeHUManbHbIe NOCNEACTBUS NOTEPU NNABYYUM COOPYXKEHMEM YASPXKUBAEMOW NO3ULIUKN OT-
HOCUTENbHO 3a4aHHON TOYKM, CUCTEMbl AMHAMMUYECKOIO MO3ULIMOHMPOBAHUA CreayeT NPOeKTUpoBaThb C 3a-
nacom HageXHOCTU U CO BCTPOEHHbIM pe3epBupoBaHueM. AHanus BMAOB U nocneacteuii otkasos (FMEA)
BbIMOJSTHSAIOT AN MNAaBY4YUX COOPY>KEHUI C CUCTEMAMU AUHAMUYECKOTO MO3ULMOHUPOBAHUA U AOMNOSNHUTENbLHO
NPOBOAAT B X04e aKcnnyarauuu. Tunbl 0TKa30B, KOTOPble paccMarpualoT B pamkax FMEA, aomkHbl BKNIO-
yatb B cebA aHanu3 cneaylLwmx cuTyauun:

- BHEe3arHyo NONOMKY OCHOBHbIX 3MIEMEHTOB 000pyAOBaHUS;

- BHE3arHyo UM NnocrnefoBaTenbHY0 NOMOMKY HECKONbKMX €4MHUL, B3aUMOCBA3AaHHOIO 060pya0BaHUS;

- HecTabunbHOCTbL YNpaBneHus U MOHUTOPUHIA, a Takke 0TKa3 MeToA0B OOHapyxeHus u 6nokuposa-
HUS;

- OTKasbl, KOTOPbLIE MOTYT ObITb CKPbIThI, MOKA HE NPOU30NAYT APYr1e OTKasbl.

CucremMbl AMHAMWUYECKOTO MO3ULMOHUPOBAHNA NPOEKTUPYIOT Takum 06pasom, UToObI, N0 Mepe BO3MOX-
HOCTW, OTCYTCTBOBanNu eAUHUYHbIE OTKAa3bl, KOTOPbIE MOMMK Obl NPUBECTU K NOTEPE yAEP>KUBAEMOMN NO3ULIMKU
u (unu) kypca. Kpome T0ro, cuctemaMm AMHaMUYECKOro NO3ULIMOHUPOBAHUA AOIDKEH ObITb MPUCBOEH Knacc B
COOTBETCTBUU C 14.2.2.

14.2.2 Knaccbl cucteM gMHaMU4YeCKOro no3MUUMOHUpPOBaHUA

Mcxoaa us Tsxkectn nocneacTsuin NoTepU NNAaByvyMM COOPY>KEHMEM MONOXEHUsSI HAZ 3a4aHHON TOUKOW,
CUCTEMbI AMHAMWYECKOTO NMO3MLIMOHUPOBAHUSA, NepeveHb 060PYAOBaHNA KOTOPbIX NpeacTaBneH B 14.1.2, no
pes3epBUPOBAHUIO NOAPA3AENAOT Ha TPU Knacca, Npu aTOM Knacc 1 UMeeT HaumeHbLuee, a knacc 3 umeer
HauGorbLuee pe3epBUPOBaHUE.

Knaccbi cucmem OuHamMu4eCcKo20 No3uyuoHUposaHusi oImkHbI coomeemcmeosams mpeboea-
Husam lMpasun PMPC [2] unu dpyzoezo [TKO:

a) cucTtemMa AMHAMMYECKOTO NO3MLIMOHMPOBAHUA Kracca 1 ABNAETCA CUCTEMON C MUHMMASbHLIM pesep-
BMpOBaHuUeM, 06opy0BaHME KOTOPOI AOMNYCKAET NOTEPIO NABYHUM COOPYKEHUEM NOSIOKEHUA HAA 3a8aHHON
TOYKOW B Cny4yae eAUHUYHOro OTka3a nNMBO OAHOrO aKTUBHOTO 3NeMeHTa (CpeacTBa akTUBHOMO yNpaBneHus,
€ro NokanbHOI CUCTEMBI YNPABNEHUA, FeHepaTopa CUCTEMbI NUTAHMS, aBTOMaTU3UPOBAHHOTO KnanaHa), nuéo
OZHOTO MaCCUBHOIO anemeHTa (Tpybonposoaa, kabens NUTaHUA WNKM yNpaBneHWs, yNpaBnsieMoro BPy4YHYIO
KnanaHa u T. n.).

Cucrema AMHaMUYECKOTO NO3ULUOHUPOBAHUSA Kracca 1 AOMKHA UMETb Pe3epBMPOBaAHNE CREaYIOLIMX
3NEMEHTOB:

- UCNOMHUTENbHBIX CPEACTB aKTUBHOTO YNPABIEHUSI C UX NOKANbHBIMU CUCTEMAMK YNPABEHUS;

- CUCTEMbI yNpaBrneHusi (04Ha py4Has cuctema ynpasneHus, BTOpas — KOMNbIOTEPU3UPOBAHHAS);

- AaT4YMKOB KYpCa;

b) cucrema AMHaAMUUYECKOro NO3ULIMOHUPOBAHUSA Krnacca 2 AomkHa obecneunsatb yaepxaHue nnasyve-
ro COOPY>XEHUS HaZ 3aAjaHHON TOYKOM NPU €AUHWYHOM OTKa3e B MOGOM aKTUBHOM 3fieMeEHTe.

Cucrema AMHaMMUYECKOTO NO3ULUMOHUPOBAHUSA Kracca 2 AOMKHA UMETb PE3epBMPOBAHNE CRNEAYIOLIMX
3NEeMEHTOB:

- 3NEKTPOJHEPreTM4ecKon NoOACUCTEMbI MMTAHUS;
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- UCMNONMHUTENbHBIX CPEACTB aKTUBHOTO YNPaBneHUsa ¢ UX NoKanbHbIMU CUCTEMaMU YNpaBIeHUs:;

- KOMMbIOTEPU3UPOBAHHOW CUCTEMBI YIPABNEHUS;

- [aTyYMKOB KypCa;

C) cucTemMa AMHaMUYECKOrO NO3ULIMOHMPOBAHMS knacca 3 AomkHa obecneunBaTb yaepxaHue nnaByyero
COOPY>XEHMA HaA 3a4aHHOW TOYKON NPU eAUHUYHOM OTKa3e B CneayloLLUX BapuaHTax:

- npwv oTkase B NOOOM OAHOM aKTMBHOM U MACCMBHOM 3neMEHTE [CM. onucaHue a)] U3 HaxoasILLUmMxcs B
pasHbIX BOAOHENPOHULAEMBIX OTCEKax;

- MPW OTKa3e aKTUBHbIX U NACCUBHbIX SNIEMEHTOB, HAXOAALUMXCA B NOGOM OAHOM M3 BOAOHENPOHULAe-
MbIX OTCEKOB B pe3ynkrare 3aToMnneHus Unm noxapa;

- NpU OTKa3e aKTUBHbLIX U MACCUBHbIX 3MEMEHTOB, HAXOAALLMXCA B M0G0 U3 NPOTUBONOXAPHLIX 30H, B
pesynbrare noxapa unu B3pblsa.

Cucrtema AMHAMUYECKOTO NO3MLMOHUPOBAHUA Knacca 3 AOrKHA UMETb pPe3epBUPOBAHUE SNEMEHTOB,
Kak ykasaHo Ansl Knacca 2, HO AONOMHUTENBHO BCE pe3epBMPOBaHHbIE 3NEMEHTbI AOMKHbI ObiTb pasaeneHbl
BOAOHENPOHULIAEMbIMU UM NPOTUBONOXAPHbLIMKU Nepebopkamu knacca A-60.

Mcnonb3ya AaHHYIO knaccudukauuio u pesynstatbl aHanmaa FMEA, Ha 060pyaoBaHuM cUCTEMbI NO3U-
LIMOHUPOBAHUS NMABY4ero COOPYXeHUsi He0bx0AUMO pa3MecTUTb YCHOBHbIE 0003HAUEeHMS ero knacca.

JononHutensHaa uHopMauus u pekomeHaauumn npuseseHsl B A.13.2.2 (npunoxexue A).

14.3 MpoekTupoBaHUe, UCNbITAHUA U TEXHUYECKOE OOCITy)XXKMBaHUE

Cuctema cpeacTB akTUBHOTMO yNpaBneHUs A0MKHA ObiTb CMIPOEKTUPOBAHA TakMM 00pa3oM, YToObI, Ha-
CKOMbKO 3TO BO3MOXHO, B HEM OTCYTCTBOBANW eauHble TOUKM OTKasa. Heobxoaumo 3annaHumpoBaTtb Cepuio
XOAO0BbIX UCMBITAHWIA B LIENAX BepuduKaLmmu pesynstatos aHanm3a CUCTeMbl CPEACTB aKTUBHOIO YNpaBreHunst
no metogay FMEA, AeMOHCTpauun BMAHUA pasnNnYHbIX PEXXMMOB 0TKa3a Ha (PyHKLIMOHMPOBAHWUE U NMPOBEPKU
crnocobHocTn obopyaoBaHus 1 npoueaypbl o6ecnevmBatb 6€30TKa3HOCTb PaboTbl CUCTEMBI AUHAMUYECKOTO
No3uLMOHNPOBaHHUS.

Mocne Xo40BbIX UCMbLITAHUIA CUCTEMbI AUHAMUYECKOTO MO3MLIMOHMPOBAHNA MPOBOAAT €XEerogHble Uc-
nbITaHWs ANs NOATBEPXKAEHUA TOr0, YTO CUCTEMA AWHAMMYECKOTO MO3MLIMOHMPOBAHUA NOAAEPXKMBAETCA B
xopoLem paboTocnoCOOHOM COCTOSIHUU. EXerofHble NCNbITAHNA BCEX BAXKHBLIX CUCTEM U KOMMNOHEHTOB NPO-
BOZAT B LIENAX NOATBEPXKAEHUSI CMOCOOHOCTU CUCTEMbI AMHAMUYECKOTO NO3ULMOHUPOBAHUS, B COOTBETCTBUU
C NPUCBOEHHBIM el knaccom (cM. 14.2.2), obecneumnBartb yaepXaHue naByyero COOpy>XeHus Haj 3afaaHHoN
TOYKOM, B TOM YNCINE C 3a4aHHbIM KypPCOM, NOCMe BO3HUKHOBEHUS €AUHUYHbIX OTKa30B.

McnbiTaHWA BbINOMHAIOT BCAKUI pas, Koraa oOHapyXmBaloT M yCTpaHAaloT aedekt, nubo korga npouc-
XOAMT aBapusi, KOTopas OTpuLaTenbHO BNMSET Ha 6e30MacHOCTb NMAaBYYEro COOPYXEHUs C AMHAMUYECKUM
no3nUMOHUPOBaHUEM, NUOO KOrAa BbINOMHAETCH PEMOHT UINU MOAEPHU3aLMA.

JononHutenbHaa nHgopmauusa u pekomeHgauum npuseseHsl B A.13.3 (npunoxeHue A).

14.4 3kcnnyaTaunoOHHbIW NnepcoHan

3kennyaraumio NNaBy4mx COOPY>KEHUM C CUCTEMAMU AUHAMUYECKOTO MO3ULMOHUPOBAHUA OCYLLECTBNSA-
€T TONbKO CepTUGULIMPOBAHHLIA U CneLuanbHO 00y4eHHbIN nepcoHan.
JononHutensHas uHopMauus n pekomeHaauum npuseseHol B A.13.4 (npunoxeHue A).

14.5 OnpegeneHune yoepXxuBarolLeid CnocobHOCTH

AHanu3 yoepxusaioLueri cnoCoBHOCTM BbINOMHAIOT ANA ONpeaeneHnst CMoCOBHOCTU CUCTEMbI AUHAMMU-
YEeCKOro NO3ULMOHUPOBAHUSA COXPAHATL NOJIOXKEHUE NNABYYEro COOPYXXeHUS B Npeaenax npueMnemoro Kpyra
6e30MacHOCTK B YCMOBMAX NPEAETIbHOrO0 COCTOSIHUSI MO KpUTEpUsIM Hecyulen cnocobHoctu ULS u npepens-
HOrO COCTOSIHMA NO KPUTEPUSM NPUroAHOCTU K HOpManbHOW akcnnyarauun SLS, B 3aBUCUMOCTH OT TOTO 4TO
Gonee npumMeHnMO. Takoi aHanu3 BLINOMHAETCA ANS HOBbIX NPOEKTOB U ANA OTAEMbHLIX ONEpaLWiA.

JononHutensHas uHdopMauus n pekomeHaauum npuseseHol B A.13.5 (npunoxetrue A).

15 Cuctembl NO3ULIMOHNPOBAaHUA C AKOPHLIMU NMTIUHUAMU U3 BONMOKOHHbIX
CUHTETUYECKUX KaHaToB

15.1 OGwue ceBeaeHUnA

B 9TOM nyHKTE M3nOxeHbl TpebOBaHUA K NPOEKTUPOBAHUIO UMW OLEHKE CTALMOHAPHBIX U MOGUNbHLIX
CUCTEM MO3ULIMOHMPOBAHUS, B KOTOPbIX UCMOMbL3YIOTCA BONOKOHHbLIE CUHTETMYECKUEe kaHaTbl. B pasgene He
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paccmarpusaloTcs Apyrme BapuaHTbl NPUMEHEHUS BONOKOHHbLIX CUHTETUYECKUX KaHATOB B kadyecTee Oykcup-
HbIX KaHaToB, LUBAPTOBHbIX KAHATOB TAHKEPOB, OAHOTOYEYHbLIX Nnasy4ux npuvanos u SALM. Kpome ToOrO,
MMEETCA O4EHb MANo AAHHBIX MO UCMLITAHUAM B OTHOLLEHUM BONbLUMX BOTOKOHHBLIX CUHTETUYECKUX KAHATOB,
CTaLMOHAPHO Pa3sBEPHYTbIX BOKPYr Hanpasnsowmx 6nokoB, NOCKONIbKY Takue AaHHbIE KacaloTcs Nullb Ka-
HaToB, CBOﬁO]J,HO BUCALLUX MEXAY OKOHEYHbIMU TOUKaAMW. BONOKOHHbLIE CUHTETUYECKUE KaHaTbl HE AOJIDKHbI
AnuTenbHO (6e3 ABWKEHUS) HAXOAMTLCA B HanpaBnawoLwWmx Grnokax.

Bce TpeboBaHus, onpeaeneHHbie B pasaenax 6—13, npuMeHUMbl K SKOPHLIM NIMHUAIM, BbIMOMHEHHBLIM
13 BOSTOKOHHBIX CUHTETUYECKUX KAHATOB, €CINK TONbKO HE YKa3aHO MHOE NPUMEHUTENBHO K AAHHOMY MYHKTY.

Ha BOMOKOHHBIX CMHTETMYECKMX KaHaTax AOMKHbI ObiTb NPeAycCMOTpPEeHbl 060N0YKM ANS 3alyThl OT
BHELLUHEro UCTUPAaHUA, KOTOPOe BO3HUKAET B NEPUOA IKCNyaTaLuuu, Npu MOHTaXxke u npu ussnedeHmn. Heoo-
XoAuMO u3beratb KOHTaKTa ¢ ApPYyruMu KaHatamu, Lunadrokabensmm u T. n., 0COGEHHO NpU MOHTaXKe, TakK Kak
9TO MOXXET NPUBECTU K NOBPEXAEHUIO KaHaTa.

BonokoHHble cUHTETMYECKMe KaHaTtbl cneayeT knaccuuuupoBatb B COOTBETCTBUMM C TpeboBaHMAMU
MKO unu agpyrumu COOTBETCTBYIOLLIMMM TEXHUYECKUMM YCNOBUAMK. KnaccudukaumoHHble npoLeaypbl AOMk-
Hbl paccMmaTpuBaTh, N0 KpanHen mepe:

- MPOYHOCTb KaHaTa;

- CBOWCTBA HaTSHKEHUS—YASNIMHEHUS,;

- YCTanocCTHYIO MPOYHOCTD;

- 3aLMTy KaHaTa (MOKPbITUE W 3aLMTa OT NPOHUKHOBEHUS YaCTULY);

- KpyYeHue, ecrnv NpMMEHUMO.

TexHonorms No3NLUOHNPOBAHUSA C UCMONMb30BAHMEM BONOKOHHBIX CUHTETUYECKUX KAHATOB CTPEMUTEND-
HO pa3sBuBaeTcA. [poeKkTaHTbl AOIKHbI NPEANPUHUMATL COOTBETCTBYIOLUME Mepbl, YT0ObI 06ecneunts uc-
nonb30BaHWe COOTBETCTBYIOLLMX TEXHONOTMYECKUX NPEUMYLLIECTB.

HononHutensHaa nHopMauma U pekoMeHgauumu npuseaeHsl B A.14.1 (npunoxeHue A).

15.2 AHanu3 cUcTeM NO3ULIMOHUPOBAHUA C AKOPHBLIMU JIMHUAMU U3 BOJIOKOHHbIX
CUHTETUYECKUX KaHATOB

15.2.1 AHanu3 CBOMCTB HaTAXEHUA—YANUHEHUA BOSIOKOHHbIX CUHTETUYECKUX KAHATOB

CBOICTBa HaTSHXKEHUS—YANIMHEHUS BOMTOKOHHbIX KAHATOB SIBMAIOTCA HENWHEWHBLIMU U 3aBUCAT OT Aua-
rPaMMbl HaATSDKEHUSA AKOPHbIX NUHUI. CBOWCTBA HATSXEHUA—YANUHEHUA AKOPHbLIX NIMHUWA U3 BOJNOKOHHbIX
CUHTETUYECKNX KAaHATOB OKa3blBalOT BO3AENCTBME HA peakuuio BCEN CUCTEMbI (NNaByvee COOPYXXEHUE U CU-
cTemMa No3nLUMOHUPOBAHUSA) NOCPEACTBOM:

- U3MEHEHMS ANUHbI YYaCTKOB KaHaTa B TEYEHME paCUETHOrO cpoka Cnyxobi;

- W3MEHEHUS ANWUHBI AKOPHON NIMHUW U COOTBETCTBYIOLLIETO CPEAHETO HATHKEHUS B MEHSAIOLLENCS OKpY-
xarouwen o6cTaHoBke, BkNoYas 9MEKT NPOAOMKUTENBHOCTU 3TUX YCIOBUIA,

- HM3KOYaCTOTHOWN peakuun nepemeLLEHUi NnaByyero COOpyXeHus;

- peakumm SKOPHOI NIMHUK Ha 4YacTOTe BOJSHBI.

Mpu otcyTcTBUKM Bonee AOCTOBEPHOW MOAENM, BEPXHASA rpaHuua (WTOPM) M HUXHAA rpaHuua (nocne
YCTaHOBKM) 3HAYEHWUI >XECTKOCTU YaCTO MCMOSb3YIOTCA ANsi NPOrHO3MPOBaHUS YCUNUIA NO3ULMOHUPOBAHUSA
U nepeMeLLeHuin COOPY>XEHUN, COOTBETCTBEHHO. TeM He MeHee HeoOxoaumo cobnioaaTb OCTOPOXHOCTL B
onpeaeneHHblX 06CTOATENLCTBAX (Hanpumep, B Criydae COOPYXXEHUIA, BOCNPUUMUUBBIX K NepeMeLLEHUAM, Bbi-
3bIBaeMbIM BMXpeoBpa3oBaHUeM), ANst KOTOPbIX METOA BEPXHSA FPAHMLIA/HUKHAS rpaHuLa HeoGsasaTenbHO
SIBMAETCA KOHCEPBATUBHbIM.

HononHutenbHaa nHopmMauma U pekoMeHgauuu npuseaeHsl B A.14.2.1 (npunoxenune A).

15.2.2 invHa AKOPHbLIX FIMHUA U3 BONTOKOHHbIX CUHTETUYECKNX KaHATOB

MpoekTHbIE peLueHns No cucTemam no3uLMOHUPOBAHUSA AOMKHLI 06ecneunsaTe nogaepxaHume aocra-
TOYHOro 3asopa 6e30nacHOCTU Mexay HanpaensalWMMKU 6rnokamu U NOBEPXHOCTbIO MOPCKOro AHa. B KoH-
CTPYKUMU HEOBXOAUMO YUUTbIBATL MPOTATMBAHUE NPU YCTAHOBKE U AONOSIHUTENLHOW HACTPOIKE, a TalKe ya-
JNIMHEHWE 3a CYET NON3y4yecTu B TEYEHUE PACUETHOrO Cpoka cnyxObl, YTOOLI BEPXHUI KOHEL, kaHaTta Obin Ha
paccTosAHMM OT HanpaemnsAwLero 6noka Ha COOPYXeHUM, 8 MUHUMarbHbIE TPEOOBAHUSA MO HATSXKEHUIO SIKOP-
HOW NUHUK, yKa3aHHble B 15.5.2, Obinn cobnoaeHsbl.

Camas BbICLUAs TOYKA YCTAHOBKM BOJNIOKOHHOTO KAHATA AOIDKHA HAX0AUTLCA Ha rmybuHe, ucknovaoLen
BO3MOXHOCTb €r0 MEXaHWYECKOro NOBPEXIEeHU BCNEACTBUE MAHEBPUPOBAHUA CyAOB obecneyeHus u mop-
CKMX paboT, BbINOMHAEMbIX Ha aKBaTOpUU MECTOPOXAEHUS, a Takke obecneymBarb YMEHbLUEHUS BPEAHbIX
BO3AEWCTBMIA NPOHMKAIOLLETO COMHEYHOIO CBETA, OTOXEHMS conei u obpacTtaHnsi MOPCKMMMU OpraHu3Mamum.
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Ona cTaunoHapHbIX 1 MOBUMNBHBLIX CUCTEM NMO3ULIMOHMPOBAHUS CaMasi HUXKHASI TOUKA YCTAHOBKU BONO-
KOHHOTFO CUHTETUYECKOr0 KaHaTa AOS/MKHA HaxoAWTbCH Ha rmybuHe, MCKMIoYaloLen ero KOHTakT ¢ NOBEpPXHO-
CTbIO MOPCKOro AHa, B NOGOM U3 YCNOBUIE HEMOBPEXAEHHOrO COCTOSIHUA. ECnU BONOKOHHLIM KaHar uMeeT
HaZEeXHYIO 3aLumMTy OT MONajgaHus TBEPAbIX YacTul (HanpumMep, ONMeETKy, Kak ykasaHo B [6]), u obecneyeHo
YCNOBWE OTCYTCTBUS HA NOBEPXHOCTU MOPCKOIO AHA YYaCTKOB, CIIOXKEHHbIX MPOYHLIMU FPYHTAMMU UIU HEPOB-
HOCTEW, TO KOHTaKT KaHaTa ¢ NOBEPXHOCTbLIO MOPCKOro AHA AONYCTUM BO BPEMS BbINOMHEHUA onepauui no
MOHTa)y CUCTEMbI NO3ULUOHUPOBAHUSA U B YCIOBUSAX COCTOSTHUSI PE3EPBHOI0 (DYHKLMOHUPOBAHUS.

Ona MOBUMbHBIX CUCTEM NO3ULMOHUPOBAHKUS BOMOKOHHBIE KAHATLI C HAAEXKHOW 3aLLUTON OT NONafaHus
YacTUL M 3aLUTHBIMKU KOXXYXaMKU MOTYT KOHTaKTUPOBaTb C MOPCKMM JHOM B XoZAe paboTbl B HOPMAIbHbIX
YCIOBUSIX, €CNIN OHK CrieumanbHO NpeaHas3HayYeHbl ANs Takoro UCnonb30BaHuA. MpoekTaHT CUCTEMbI NO3ULK-
OHWUPOBAHUA U MPOEKTAHT AKOPHbLIX IMHUI AOIMKHbI PELLMTL CreaytoLme Bonpocsl:

- NpoBeAeHMe U3bICKaHMI Ha NNOLAAKe YCTAHOBKU, BKITIOHAIOLLMX OOHaXXeHMe ropHbIX Nopoa u onpeae-
NeHne CBOWNCTB rPYHTAa, TakMx Kak abpasnBHOCTb W MATKOCTb;

- UCKMKOYEHNE NOBPEXKAEHMNIA OMIETKM U 3aLLMTHOMO KOXKyXa U3-3a nonajaHusa 4yactuy B Xoae yCTaHOBKM
n3-3a abpasnBHoOro acpchekra TBEpAOro rpyHTa;

- onpeaeneHne pe3ynsraTtoB BO3AENCTBUN LIMKNUYECKUX KonebGaHuii Ha NPOHMKHOBEHWE YaCTuUL, TPyHTa
BHYTPb 3aLLMTHOrO KOXYXa;

- obecneyeHne HENOABMXKHOCTM KAHATOB, BPEMEHHO YIIOXEHHBLIX HA MOPCKOM AHE A0 HaYana onepawmii
N0 MOHTa)y CUCTEMbI MO3ULIMOHNPOBAHUS;

- Npoueaypbl TEXHUYECKOro KOHTPOns (CM. [4]).

JononHutenbHaa nHdopmauua u pekomeHgaummn npuseaeHsl B A.14.2.2 (npunoxeHue A).

15.3 AHanus ycTanocTHOMW NPOYHOCTU BOSIOKOHHbIX CUHTETUYECKUX KaHaTOB

15.3.1 YcTanocTHas NpoYHOCTb «HATsHKeHMe—HaTsKeHUe»

Mpu NPOeKTUPOBAHUN HEODXOAMMO BbINOMHUTL OLEHKY YCTANOCTHON NPOYHOCTU KHATSHDKEHUe—HaTsxe-
HUEe».

YCTanocTHas npoYHOCTb KaHAaTOB M3 MOMMICTEPA U BbICOKOMONEKYNAPHOTO MOMMITUNEHA MOXET, Kak
npaBuno, CYUTaTbCA PaBHON LLIECTMKPATHOMY CPOKY, KOTOPbIV ykasaH B Tabnuue 3 Ana CTanbHOro kaHara oau-
HapHoui ceuBku npu Q = 0,3 [T. e. K= 1000 B dhopmyne (12)], Ans AnanasoHOB HArpy3ku, HE NPEBbILLAOLLUX
50 % OT MMHMMANbLHOIO Pa3pPbIBHOMO YCUMKUA.

Onsa kaHaToB M3 APYrUX BOMOKOH, TaKUX KaK apamug u HeMnNoOH, AaHHbIE MO YCTANOCTHLIM UCTILITAHUAM
HEeaoCTaTOuHb! ANA NOCTPOEHUA PacHETHBIX KPUBBLIX NO yCTanocTu. U3-3a oTCcyTCTBUA HEOOXOAUMBIX AAHHBIX
KPWBYIO YCTanocTu Ans CTanbHOro KkaHata oguMHapHON CBUBKM AOMYCKAETCA MCMONb30BaTb AN pacyeTra Ha
yCTanocTb 3TUX BONOKOHHBIX KaHaToB, CM. Tabnuuy 3.

JononHutenbHas uHgopmauma u pekomeHaauum npuseaeHsl B A.14.3.1 (npunoxexue A).

156.3.2 YcTanoctb Npu 0CEBOM CXaTun

YcTanoctb npu 0CEBOM CXaTUW He ABNSAETCA NpobnemMon Ans KaHaToOB U3 NMONM3cTeEPA U BbICOKOMONE-
KYNSAPHOTO MOMUITMNEHA. YCTanoCTb NPU OCEBOM CXaTUWM MOXET BO3HUKHYTb C APYIMMKM Marepuanam, u3
KOTOPbIX M3rOTABMMBAIOT KaHaThl, KOrAa KaHaT UCNbITbIBAET U3OLITOYHOE YUCHIO LIMKIOB NMPU HU3KMX 3HAYEHUSIX
HaTsDkeHust kaHaTta. Yrobbl He AONYCTUTL BO3AENCTBUA OCEBOr0 CkaTusi Ha KakoW-nubo y4yacTok kaHaTta, no-
CTOSIHHO AOIPKHO NoAAEePXMBaTbCA MUHUMATbHOE HATSHPKEHME NUHUM B COOTBETCTBUU C 15.5.2.

LononHutenbHan nHgopmMauma u pekomeHaauum npuseaersl B A.14.3.2 (npunoxexue A).

15.4 AHanu3 non3yvecTu BONMOKOHHbIX CUHTETUYECKUX KAHATOB

YanuHeHue 3a cHET NON3y4YeCcT! KaHATOB U3 BbICOKOMOSIEKYNAPHbLIX NONMSTUIIEHOB AOIDKHO NPOTHO3MPO-
BaTbCA ANA Haubonee KPUTUYHbIX YHACTKOB KaHaTa, T. €. y4acCTKOB, NOABEPraloLMXCsi BO34ENCTBUIO BbICOKUX
Temneparyp OKpyXaioLwen cpeabl U BbICOKOTO HaTskeHua. Kak npaBuno, Takow y4yacToK SBNAETCS CambiM
BEPXHUM y4aCTKOM KaHaTa. [infa kaHaToB M3 Nonuacrepa n apamua, kak npaBuio, uccnegoBaHue nonsyde-
CTH He TpebyeTcs, eCnu TONLKO Takne KaHaTbl HEe NOoABEPraloTCsl HECTaHAapPTHOMY BO3AENCTBUIO.

CyMMapHOe yanUHEHWe BCNEACTBUE MOM3Yy4eCTn B TEYEHUE PaCYETHOTO CpoKa CryxObl OLEHUBaETCS,
KOrga ato HeobxoguMmo (cMm. 15.2.2), AnA cUCTEMbI NO3ULMOHMPOBAHUS B HEMOBPEXAEHHOM COCTOAHUU. Mae
9TO NPUMEHUMO, U OCOBEHHO ANS paHee UCNONb30BaHHbIX 31IEMEHTOB CUCTEMbI NO3ULIMOHUPOBAHUS, YASNIUHE-
HWe BCreACTBUE NON3y4eCTu AOIPKHO YUUTBIBATLCA MO pe3ynbraram npeaLlecTBYIOLEN SKcnnyaTauuu.

JononHutensHas nHgopMauus n pekomeHaauumn npuseseHsl B A.14.4 (npunoxeHue A).
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15.5 PacyeTHble KpUTEpUM

15.5.1 MakcumarnbHO€ HaTAXeHUe AKOPHbIX FIMHUNA

MakcumanbHoe HaTsXKeHue SAKOPHbIX MUHUA U pacyeTHble KO3hduLMeHTbl 6€30NacHOCTU AOMXHbI CO-
oTBeTcTBOBaTHL 11.2.

JononHutensHas uHdpopmMaumsa n pekomenaauuv npuseaeHsl B A.14.5.1 (npunoxeHue A).

15.5.2 MMHUManNbHOE HaTAXeHUe AKOPHbIX JIMHUN

15.5.2.1 Obwue ceeaeHusn

MuHMMarnbHOe HaTsXKeHMe SKOPHbIX MMHUIA B NPOLIECCe 3KCnyaTauuu OLEeHNBAOT COOTBETCTBYOLLMM
o6pasom.

MuWHMMarnbHOE HaTSHXKeHWEe NUHWM ONPeaensioT Ha OCHOBE aHanu3a NoABETPEHHbLIX AKOPHbIX NMUHUIA B
XOA€ pacyeTHbIX cutyaumit. MNpu HeobXoAUMMOCTU KONIMYECTBO LIMKIOB HU3KOTO HATSDKEHUSA NIMHUMW BbIYWUCHISIOT
nyTeMm aHanu3a 4ONIrOBPEMEHHOI0 pacnpeferieHus COCTOSIHUIA MOpS.

MuHUMAarbHbIE 3HAYEHNSA HATSHKEHMS NUHUIA NPOrHO3UPYIOT METOAAMU BbIYMCIIEHWUIA B YACTOTHON MK
BpPEMEHHOI obnacTax. HennHeiHOCTH Takxe y4uTbIBaKOT COOTBETCTBYOLLMM 06pa3om. SPdeKTbl MEHSIOLLMX-
CA BO BPEMEHU BO3AEWCTBUMIA HA NnaByvyee COOPYXEHUE AOMXKHbI ObiTb BKMIOYEHbI, TAK KaK OHW BIUAIOT Ha
3Ha4YeHWe MUHUMAanbLHOIO HaTSXKeHUS NOABETPEHHBIX NIMHUI, & TAKKE HA KONMYECTBO CrNy4YaesB MUHUMATBHOO
HaTSHKEHUS.

15.5.2.2 MNMonunactep u BbICOKOMOMNEKYNSAPHbIE MONUATUNEHbI

[MoBpexaeHue npu cxaTun He ABRAETCA NPOBNEeMON AMA KAHATOB M3 NONUaCcTepPa U BbICOKOMOIEKYNsAp-
HbIX MOMNATUINEHOB. TEM HE MEHee, LeNOCTHOCTb AKOPHbIX NMUHUIA CrieayeT y4YuTbiBaTh, €CMWU U3BECTHO, YTO
SIKOPHas NUHUS He Bcerga OyaeT HaTsHyTa B NpOLECCe SKCnnyaTaLuu.

15.5.2.3 Apamua u gpyrue matepuanbi

[ins KaHaToB, U3rOTOBMEHHbIX U3 apamuaa u Apyrux matepuanos ¢ 6onee BbICOKUM MOAYNEM ynpyro-
CTU, MUHUMAILHOE HaTSXKEeHWEe NUHWUIA AOIHKHO MOCTOSTHHO MOAAEPXKMBATLCA Ha ypoBHE 10 % OT MUHUManb-
HOro paspbIBHOIO YCUNUA (38 UCKIIOYEHNEM CMYYaEB, YKazaHHbIX B 15.5.2.4), ecnu Tonbko B X0A€ UCNbITAHUI
He Oyaetr o6ocHOBaHO Bonee HM3Koe 3HaveHue. TeMm He MEHee eCnu Takue KaHaTbl NOABEPXKEHbI CUNbHOMY
nepekpy4YMBaHuio, TO Aaxe 3TM MUHUMArbHbIE 3HAYEHUS HATSXXEHNS MOTYT ObITb HEA0CTaTO4HbIMU ANA obe-
CNeYeHuns LenoCTHOCTU KaHaToB.

15.5.2.4 MuHumanbsHoOe cpefHee HaTshkeHUe ANnsi NpeABapUTENbHO Pa3BePHYTbIX SAIKOPHLIX TMHUMA

MuHumMansHOE cpeaHee HaTAXKEHME NpeaBapUTENbHO Pa3BEPHYTLIX NMMHUI U3 apaMuaa U Apyrux mare-
pnanos ¢ bonee BbICOKMM MOAYNEM YyNpyrocTu CoctaBnsier 2 % oT MUHUMAaNbHOTO paspbIBHOMO ycunusl. OfHa-
KO €Crv Takne KaHaTbl NOABEPXKEHbI 3HAYUTENBHOMY NEPEKPYUMBAHUIO, TO AaXE 3T MUHUMANbHbIE CPEIHNE
YPOBHU HaTSXKEHUS MOTYT ObITb HEAOCTATOUHbI AN 0becneveHus LENOCTHOCTH KaHara.

15.5.3 Ycranoctb

Koadppumument 6e3onacHOCTU yCTanoCTHON MPOYHOCTH, yKa3aHHbI B 11.5, Takke NpUMEHUM Ans BO-
JIOKOHHBIX CUHTETUMECKUX KAHATOB.

15.5.4 YanuHeHue AKOPHbIX FIMHUMA NMPU NON3y4YecTU KAHATOB

TpeGoBaHus, ykasaHHbIE HWXKE, HE NPUMEHSIIOT B OTHOLLEHMM KAHATOB U3 NMOnuacTepa u apamuaa.

MakcuMansHO AONYCTUMOE YANWHEHUE SIKOPHbIX JIMHWIA NPU NOMN3y4eCTu KaHaToB ONpeaensieTcs Kak
HauMEHbLLEE:

- OT YANMHEHUA, NPU KOTOPOM MPOYHOCTb KaHaTa cocTtaBnsaeT 95 % OT NepBOHa4YanbHOr0 MMHUMAanNbLHO-
ro pa3pbIBHOIO yCUnus;

- 10 % AnNuHBLI NOCNE YCTAHOBKM U NOCHE NOSTHON OOTSKKK.

MporHo3upyemoe yanuHeHne SIKOPHbIX FIMHMWIA NPU NON3y4ecTn KaHaToB AN GONbLUMHCTBA KPUTUYHBIX
YYaCTKOB KaHaTa Ha NPOTSHKEHMU PACYETHOIO CpoKa Cry>Obl kaHaTa, AOMKHO ObITb MEHbLLIE MaKCUManbHO
AONYyCTUMOTO YANUHEHUSA NPU NON3YYECTH.

[ononHurensHan nHdopMaums u pekoMeHgauum npuseaeHsl B A.14.5.4 (npunoxxeHue A).

15.6 MogenbHble UCNbITAHNA AKOPHBLIX JIMHUMA U3 BOJTOKOHHbIX KAHATOB

Ana cucteMm NOSMUMOHMPOBAHUS C SAKOPHBIMU FIMHUAMU U3 BONMOKOHHBIX CUHTETUYECKUX KAHATOB MO-
AenbHblE UCNBITAHUA AOMKHbI YYMTLIBATb HEMUHEWHOE YANWHEHWE NPU HATSHKEHUM SIKOPHOM nuHun. Ecrin
6Gonee ToYHbIE AAHHLIE MW MOAENU OTCYTCTBYIOT, TO NPU UCMLITAHUAX CNEAYeT, Kak MUHUMYM, MOZAENUPOBATh
3Ha4YeHUs1 XKECTKOCTMN MO HWKHEMY npeaeny (nocne ycTtaHOBKW) ¥ NO BEPXHEMY npeaeny (ans wropma).
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MpunoxeHue A
(cnpaBouHoe)

JononHutenbHas HdoOpMauusa U pekoMmeHaaLUm

A.1 Obnactb npUMeHeHHsA

A.1.1 O6wume cBeaeHUn

CucTeMbl NO3MLMOHUMPOBaHMS NNaBy4nUX COOPYXKEHWIA, MCMONb3yeMbIX B MOPCKOW HedTerasogobbide, MOryT GbiThb
pasnU4HOro MCMOSIHEHWS, B 3@BUCUMOCTM OT XapakTepUCTUK COOPYXEHUSI U BHELLHUX YCNOBUIA OKpyXatoLlen cpefbi.
CucTeMbl NO3MLUMOHUPOBAHUA OAHOTOYEYHLIX MNaByYMX MpUYanoB NMPUMEHSIOT AN NMaByyYUMX COOPYXEHUIA ¢ Cy[0BOMA
cbopMoii Kopryca, a NPOCTPaHCTBEHHbIE CUCTEMbI MO3ULMOHUPOBAHUA UCMOMb3YIOT B 0CHOBHOM Ana TMMBY unu gpyrux
nnaBy4ux COOPYXEHU, obecneveHne yaepxaHua KOTOpLIX HaA 3afjaHHoih TouKol Heobxogumo. TpeTbuUM TUMOM CUCTEM
NO3ULMOHUPOBaHUA ABNSAETCA AUHAMUYECKOe MO3ULMOHMpOBaHMe. [uHamn4eckoe Mo3suLMOHUPOBaHUE MOXET rnpume-
HATLCA ANSA YAepXKaHWsi COOPYXEHWIA ¢ cyAoBOi hOpMOI Kopryca Ui MONynorpy>KHEIX NiaBydYux COOPYKEHWA.

KomBuHupoBaHHas cucTema NosuLUOHUPOBAHUA (C SIKOPHBIMU FIMHUAMU U CpefcTBaMU aKTUBHOMO ynpaBreHus)
MOXET WCMONB30BaTLCA A4NA CHUKEHUA HAaTAXEHUA AKOPHBIX UHWA M(MNKU) KOHTPONSA Kypca NnaBy4ero CoopyXeHus.

Onsa cucTeM Mo3nULMOHMPOBAHUSA, KOTOPbIE pa3BepHYThl Ha akBaToOpMSX C NefOBbIM PEXUMOM, [OMNONHUTENbHASNA
UHopMaLMsa No fefoBOMY BO3LEACTBUIO NpuBeseHa B [7].

A.1.2 MpocTpaHCTBEeHHbIe CUCTEMBI MO3ULIMOHUPOBAHUA (CUCTEMbI C MPOBUCAIOLLIMMU SAIKOPHBIMY TIMHUAMU
M CUCTEMBI C HATAHYTbLIMU AKOPHbLIMU NTMHUAMM)

Ha pucyHke A.1 nzobpaxeHa cTaHhapTHas NpOCTPaHCTBEHHAs cucTema nosuuuonuposaHua MMBY ¢ nposucato-
LMMU AKOPHBIMW NMHUAMM. [1pOCTPaHCTBEHHBIE CUCTEMbI MO3ULMOHUPOBaHUA 0BnafatoT BLICOKON 3¢ eKTUBHOCTLIO
yaepxaHus MNBY Hag 3agaHHOR TOYKOW, YTO 0ByCnoBneHo Manon YyBCTBUTEMBLHOCTLIO JaHHOro TUNa niaByvmx coopy-
XKEHUI K HanpaBneHUsiM BHELWHUX BO3LeACTBMIA OKpy>KatoLLeh cpedbl. MpocTpaHCTBEHHbIE CUCTEMbI MO3ULIMOHUPOBaHUS
TakKe nokasanu aheKTUBHOCTL NpU yAepxaHuW NnaBy4mx COOPYXeHWA ¢ cyfoBoi hopmoi Kopnyca, koTopble 6onee
YYBCTBUTENbHbI K HanpaBneHWsiM BHELLHUX BO3AEeHCTBUIA OKpyXatoLeil cpeabl, korga npeobnagatolyue Bo3qeicTBMS Ha
nnowjagKke yCTaHOBKW CKOHLEHTPUPOBaHblI Ha OAHOM HamnpaBrieHWWU, @ COOpPYXXeHWEe UMEET BO3MOXHOCTbL NOBOPOTa BO-
Kpyr BepTWKanbHON ocu A5t OPUEHTUPOBaHUS MO JaHHOMY HanpaBeHUIo U COOTBETCTBEHHO CHUXEHUS ero BO3AenCTBUS.
[MpocCTpaHCTBEHHEIE CUCTEMBI MO3ULIMOHUPOBAHWSA MOTYT UCMOML30BaTh B KAYECTBE AKOPHLIX MUHWIA Lienu, cTanbHLIe U BO-
JIOKOHHbIE KaHaTbl Ui KOMBMHaLMI0 TPeX yKasaHHbIX 31eMeHTOB. [N 3akpenneHns SKOPHbIX IMHUIA MPUMEHSIIOT SIKOPS,
3arnybnsiemble NpoTackuBaHeMm, Unu ceanHble AKops.

K ApyruM npocTpaHCTBEHHBIM CUCTEMAM MO3ULIMOHUPOBAHUSA OTHOCAT CUCTEMBI C HAaTAHYTHIMUA SKOPHBIMU JTMHUSMM.

OCHOBHOE MPeMMYLLECTBO MPOCTPaAHCTBEHHLIX CUCTEM MO3ULMOHUPOBAHUA 3aKMO4aeTCa B TOM, YTO OHU YAEpXu-
BalOT MnaBy4Me COOPYXKEHUA Takum obpasoMm, YTo onepauun SypeHus, 3akaHuMBaHUS W OCBOEHWS CKBaXUH MOTYT Bbl-
MOSTHATBCA Ha MOLBOAHBLIX CKBaXMHaX, PacrionoXeHHbIX HENOCPeACTBEHHO Mo coopyxeHuem. C Apyroil CTOPOHbI, Npo-
CTPaHCTBEHHAsA cucTeMa NO3ULMOHUPOBAHUS UMEET JOCTaTOMHO GOMnbLLYHO NMPOTHKEHHOCTL AKOPHBLIX NUHWUIA, KOTOpas B
HecKorbKo pas npeBbillaeT rnybuHy Mopst Ha nrolwagke YCTaHOBKU MNiaByyero coopyxeHus. PacnonoxeHune skopei u
AKOPHBIX NIUHUIA HeoBXOAMMO YYUTLIBATE NPU MOHTaXE WNKU TEXHUYECKOM OGCMyXUBaHUW NOABOAHLIX TPyOOnpoBoAoB,
pai3epoB 1 nogsogHoro obopynoBaHus.
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1— nebenka wnm Gpawnuib; 2 — HanpaeAsOWNA 6/10K; 3 — sKOpb; 4 — HaABOAHLIN ByiA;
5 — wkeHTenb 6yAa; 6 — skopHas NNHUA

PucyHok A.1 — TlpocTpaHCTBEHHAA cUCTemMa NOo3NLUOHUPOBaHUA C NPOBUCAOLWNUMUN AKOPHLIMU IMHUAMU

A.1.3 Cnctembl NO3ULMOHMPOBAHUA O4HOTOYEYHbIX NAaByyYMx Npuyanos

CucTeMbl MO3NLMOHNPOBAHUSA OLHOTOYEUYHbIX N1ABYYUX NMPUYANOB B OCHOBHOM NPUMEHAT AN yAepXaHusa nnasy-
YNX COOPYXEHWI € cyaoBoit hopmoii kopnyca, Taknx kak FPSO un FSO. OCHOBHOI UX XxapakTepucTukoi sasnaeTcs obecne-
YeHVe BO3MOXHOCTU coBepllaTb N1aBy4YMMy COOPYXEHUAMMN BpalleHNs BOKPYTr BEPTUKaNbHOW ocy nnaBy4yero ogHoToYeY-
HOTO Npuyana ANA CHUXEeHUs BO3AelCTBUI BeTpa, TeYeHUs M BOSIHeHUA Ha kopnyc. CyuiecTByeT 60/blioe pa3Hoob6pasune
KOHCTPYKTMBHOTO UCMOMHEHNA CUCTEM MO3ULWOHUPOBAHUSA OAHOTOYEYUHbIX MIABYUYUX NPUYaNoB U KOHCTPYKL WA caMnx npu-
4yanos, HO BCe OHW NpefHa3HauYeHbl ANS BbIMOMHEHNA OAHOW YHKUMU. OfHOTOYEeYHbIE NAaByyne npuyansl obecneynsaT
coefiuHeHVe paii3epoB, TPAHCNOPTMPYOLWUX NPOAYKLMIO CKBaXWH, C NNaBy4YnMu coopyxeHnamu. Hanbonee pacnpoctpa-
HEeHHble TUNbl CUCTEM NO3NLNOHUPOBAHUA OAHOTOYEUHbIX NaaByyYnx npuyanoB npencrtaBieHbl HUXe!:

a) cucTtembl NO3ULUOHUPOBAHMA OQHOTOYEUHbIX NIABYYUX NPUYANOB C Typesbio

B 3TOM Tune cucTtemsbl no3NUMOHNPOBaHNA NpoBucawuUuine AKOpHbIE NIMHNK 3aKpennarnTCcAa Ha Typesn, KoTopas, Kak
npaBuio, ABAAETCA YacTbio NiaByvyero COOpPYXeHUs, KoTopoe Heo6XoAMMO yAepxuBaTb. Typenb BkAuyaeT B cebs nopg-
LWIMMHWKX, KOTOPble MO3BOMAIT COOPYXEHWIO COBepLliaTh BpalleHne He3aBNCUMO OT CUCTEMbI NO3ULVOHNPOBAHNA.

Typenb MOXeT ycTaHaB/MBaTbCA CHapyXu 1 co3faBaTb HOCOBYO OKOHEYHOCTb MaByyero COOPYXeHus Uanm Kopmy
C COOTBETCTBYIOLUM ycuieHnem (pucyHok A.2) nnv BHyTpu (pucyHok A.3). LlenHoi cTon mMoxeT HaxoAuTbCs Hag Wan Mnoj
BaTepnuHueli. TpaHCcnopTupoBaHue NPOAYKLUWM CKBAXWH OT Typenn Ha TEXHONOTrM4eckuin KOMMNaekc ocywecTBnsaercs no
MOPCKMM LWAaHraMm uam rubkum Tpybonposogam, KOTopbie WAYT BBEPX CO AHA B HWXKHIOI YacTb Typenu.
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1 — nnaByyee HedTexpaHunuLle; 2 — BEPXHAS COEANHUTENbHAA KOHCTPYKLUA; 3 — AnaroHanbHas CTAXKa,
4 — HWXKHAA coednHUTENbHAA KOHCTPYKUMSA; 5 — BEpTUKanbHLIN Ban Typenu; 6 — UenHomn cTon;
7 — uenHas sikopHas NuHUsA (Tunosas)

PucyHok A.2 — Cuctema nosmumoHNpoBaH1s OQHOTOUMEYHOro nNnasy4yero npuyana
C BHELLHEW Typernbio
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1 — nnaBy4yee HedTexpaHunuile; 2 — BCTPOEHHbIW BEPTNIOT; 3 — TOPOUAanbHbIA BEPTAIOT;
4 — BEPXHAS COEANHUTENBHASA KOHCTPYKLUMA; 5 — HIDKHAA COeAUHUTENbHAsA KOHCTPYKUUS; 6 — CTEHKU LIaxTbl Typenu;
7 — BepTuKanbHbIN Ban Typenu; 8 — LenHomn cTon; 9 — uenHas skopHas NuHuS (Tunosas)

PucyHok A.3 — CucTeMa No3MLMOHUPOBaHUS OAHOTOUEYHOrO MlaByyYero npuyana
C BHYTPEHHEN Typernbio

B HekoTopbIX criyyasx Typenb CKOHCTPYMpoBaHa Takum o6pa3oM, 4To Gonee HU3KUIA LIENHOW CTOMN MOXET ObITb OTCO-
eaViHeH, YTobbl NO3BONMUTL NiaBy4YeMy COOpYyKeHUIo (06bIYMHO CAMOXOAHOMY) OTMNILITL C TOYKM B Npeaasepun Hebnaronpu-
ATHOTO NPUPOAHOro COBbITMS, HAaNPUMEP LMKNOoHa unu npubnuxatoLlerocs ancbepra. Nocne orcoeanHeHNs cnocoGHbI
CaMOCTOSITENbHO AEPXaTbCA HA NOBEPXHOCTU LIENHON CTON OCTaEeTCsl MOrPy>XEHHbIM Ha 3aAaHHoN rmybuHe, noaaepxueas
TIMHUN 1 pan3epsl.

BapuaHToM Takoi KOMNOHOBKM SABNSAETCA AepXKaLLasca Ha MOBEPXHOCTU MOrPyXXeHHas Typernb, CKOHCTPYUPOBaHHas
AnNs Nerkoro coeanHeHns/pasbeanHeHns, YTobbl BpEMEHHO MpULLIBApTOBaTh CneuuanbHO MOAMMULMPOBAHHBLIE YeNHOY-
Hble TaHKepbl AN NPSAMON 3arpysku AoObiBaemor HedpTu. Takylo KOMMOHOBKY TakKe MCMOMb3YT ANS CTAUMOHAPHbIX
nna.y4nx coopyxeHui (FPSO unun FSO). B Takom BapuaHTe KOHCTPYKLMM Typerlb UMEET OCHOBHOW NOALLUMMHUK, KOTOPbIN
No3BOMNSIET MaHEBPMPOBATb TAHKEPY UMK NNaBy4YeMy COOPYXEHMIO;

b) cuctema no3anuMoHnpoBaHMA OAHOTOUEYHOrO NNAaByyero Npuyana ¢ NPoBUcaloLLMMn SSIKOpHbIMK NuHUaMKU (CALM)

Cuctema CALM coctout n3 Gomnblioro 6ys, KOTOPbIA YAEPXKUBAETCA NPOBUCAIOLUMMU SKOPHBIMU JIMHUAMU (pU-
CyHOK A.4). Takne cuctembl, Kak NpaBuUo, UCNOnb3yT B KAYECTBE OTIPY304HbIX TEPMUHANOB AN NPSIMOW 3arpy3Kku TaH-
KEPOB Ha MeCTOpOXAeHuM, rae Begetcs fobbida. Cuctema pansepoB unu BblKMAHLIX NMUHWUA BbIXOAUT HA NOBEPXHOCTL C
MOPCKOro AHa v nogcoeaunHsieTcs B HUxHew yactu 6ys CALM. LLBapToBka TaHKepa K npuyany, Kak NpaBuIio, OCyLLECTBsI-
€TCS BONIOKOHHBIMW CUHTETUYECKUMM KaHaTamu. [1ockonbKy peakumsa ogHoTodeuHoro npuyana CALM Ha BHelwHWe BO3aeN-
CTBUSA OKPYXXaloLLEen cpeabl CUMbHO OTNNYAETCs OT BO3AENCTBUA TaHKepa, TO 3Ta CMCTEMa OrpaHW4YeHa B CBOEMN Crnocob-
HOCTW NPOTUBOCTOATL BO3AENCTBUSIM OKpYXKatoLeln cpeapl. Koraa coctosHue Mopsi AOCTUraeT onpeaeneHHoro 3HauyeHus,
TO HEOBXOANMO OTCOEANHUTL TaHKep.
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1 — WBapTOBbIN kaHaT; 2 — OAHOTOYEUHbIN NNaByyYnin npuyan; 3 — sikopHas NMHUSA

PucyHok A.4 — Cucrtema nosvLMOHNPOBaHNSA OAHOTOYEYHOTO MaByyero npuyana
¢ npoBucaLwmmMm SkopHbiMu nuHuaMyu (CALM) 1 wiBapToBbIMY KaHaTamu

Cuctembl CALM Takke ucnonbsoBanuch Ans nosuumnoHnposaHusa FPSO n FSO. Ytobbl npeogonets orpaHuyeHus,
ykasaHHbIe BhblLLIE, XXECTKME LUBAPTOBHbIE 3axBaThl (TPABEPChI) C LUAPHUPHBIMW COEANHEHUAMM UCTONb3YIOTCA B HEKOTO-
PbIX KOHCTPYKUMSIX ANS yAEePXXaHWUs NaBy4yero COOpPyXeHusl K BepXHel Yactu npuyana. Mpumep nokasaH Ha pucyHke A.5.

3OT0 XeCTKoe LWapHUPHOe CoeaANHEHNE BUPTYaribHO YCTPaHSIET rOPM30OHTasnbHblE NEpeEMELLEHNS Mexay OyeMm 1 TaHKEpPOM.
Wcnonb3ayeTcs psia Bapuaumin Ha OCHOBE 3TON 6a30BOW KOMMOHOBKM.

53



FOCT P 58773—2019

| y -~ /
s7728 .

: /{’IZ‘KI _____ == Z777Z.
v"l,//// ';:J;‘;‘.‘z‘,”(;/ ’

Y
i
3 /o
/
\ // // \\ 3 ,
Ve N J
N e P .
/
_ - // // \\\\\ // %
/ / ~—
e /
- /
/// //
/ b\
/ \
// \\
/ \
S AN
7 \
yd \ \\
- / \ N
/ D N \\\
,4”’7”// S _
>
# \

7

/// 4//1’ R SN
“ 7z

7

1 — >KeCTKMii LUBAPTOBHBI 3aXBaT; 2 — OAHOTOYEYHbIN NnaByynin npuyan; 3 — ssikopHas JMHUA

PucyHok A.5 — Cuctema nosuLMoHMpoBaHUsl O4HOTOYEUHOTO NiiaByyero npuyana
C npoBucaowmmMm SKopHeiMu nuHuaMKU (CALM) 1 xeCTkuM LUBapTOBHLIM 3aXBaToM

C) cucTema no3NLMOHNPOBAHMS OAHOTOYEYHOIO NaBy4Yero npuyana ¢ 0gHoN SKOpHOM nMHuen (SALM)
OTa cuctema UnnocTpupyercs Ha pucyHke A.6, 1 B Hell UCNonb3yeTcst cucTema par3epoB C BEPTUKaNbHON LIENbHO,
KoTOpasi NpeaBapuTENbHO HaTAHYTa C NOMOLLBI0 HafBoaHoro Oysi. MNMogbemHas cuna, AeWCTBYIOLAsA B BEPXHEW 4acTu

pain3epa, CTPEMUTCA BOCCTAHOBUTb paii3ep B BEPTUKaIbHOM MOSOXKEHUN (3GhdeKT 0BpaTHOro MasiTH1Ka).

TaHKkep MOXHO NpuLIBapTOBaTh K BepxHen YacTi 6yst SALM ¢ nomoLupio weapToBoro kaHata. OcHoBaHue pansepa,
Kak npasuIo, kpenutcs ¢ nomoLubio U-o6pas3Horo coeamHeHns kK cBanHOMY unun 6eToHHOMY rpy3y, Unn CTanbHON KOHCTPYK-
uum, pasMeLLeHHoW Ha aHe. B Gonee rmybokoBoaHbIX MecTax LienHas cuctema pansepoB MOXET ObiTb 3aMeHeHa Tpyb-
YaToln KOHCTpyKUMel paiidepoB. BapnaHTbl Takon KOHCTPYKLUMKU Bbln MCNONb30BaHbl AA NO3MLMOHUPOBAHUS NnaByyero

coopyxeHusi (FPSO unn FSO) ¢ NoMOLLbIO KECTKOro KoneHa.
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1 — LWIBaPTOBbIN KaHaT; 2 — OAHOTOYEYHbIN NNaBy4nil NpuYarn, BbiNOMHEHHbI B BUAE HAABOAHOMO Bys;
3 — uenHoit paisep, BCTPOEHHBIN B CUCTEMY NO3ULMOHMPOBaHNA

PucyHok A.6 — Cuctema nosmumoHMpoBaHNs O4HOTOYEYHOrO NnaByyero npuyana
C ogHoun skopHour nuHnen (SALM) n BepTuKkanbHbIM LEMHBbIM pan3epom

A.1.4 CucteMbl AUHAMUNYECKOrO NO3ULIMOHUPOBaHUS

Cuctema AUHaMUYECKOro No3NLMOHUPOBaHNSA NPeACTaBnsieT cobol METOA aBTOMAaTMYECKOro NoaaepaHnus nomno-
XKEHUSA nraByyero COOPYXXEHUSA C KOHKPETHBbIMW AONyCKaMy NyTEM KOHTPONSA CPEACTB akTUBHOIMO ynpasfeHus, KoTopble
CO3[al0T BEKTOPbI TSN AN NPOTMBOCTOSIHUSI BO3AENCTBUSIM BETPA, BONTHEHMS U TedeHni. Cuctema agnHammny4eckoro nosu-
LMOHNPOBaHWSA Hanbonee NpYMeHUMa K Nnasy4YM COOPYXKEHMAM, KOTOPbIM HEO6XO0ANMO YacTo NepemMeLLaTbCs C O4HOro
MecTa NOCTaHOBKM Ha Apyroe, Hanpumep Ans NpoBEeAEHMS paclUMPEHHOro onpoboBaHNs CKBaXKNH.

CuncTeMbl AMHAMUYECKOTO NO3ULIMOHMPOBAaHNS OCYLLECTBNSAIOT yAEepXKaHne nnaBy4ynx COopyxeHuin 6es ncnonb3osa-
HUA AKOPHbIX IMHWUIA.

A.1.5 KoMOGMHUpOBaHHbIE CUCTEMbI NO3ULIMOHMPOBAHUA (C AKOPHBLIMU NIMHUSIMU U CpeAcTBaMU aKTUBHOTO
ynpaBrneHus)

lMnaByume coopyXeHus, NpegHa3HayeHHble ANst yAepXKaHUst Ha TOYKe 3KCniyaTauun SKOPHbIMW NIMHUSIMKW, MOTYT
ObITb AONONHUTENBLHO 06OPYAOBaHbI CPeACTBaMM aKTUBHOIO yNpaBneHUs u cucTeMamMm yrnpasneHus cpeactsammn akTme-
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HOro ynpasneHus. CpeicTBa aKTMBHOrO ynpasneHWsa AONycKaeTca UCMonNb3oBaTb ANA YNpaBneHUa KypcoMm NocTaHoOBKM
COOPYXKEHUS, CHKEHUSI YCUIUIA Ha SKOPHBLIX NUHUSAX, BOSHUKAIOLLIMX NPY BO3AENCTBUN CYpPOBbIX BHELIHUX YCIOBUIA OKpY-
Xatowei cpefbl, WK yBenuueHnss paboTocnocobHOCTU NNaByyero COOPYXeHUS.

A.1.6 CtaunoHapHble U MOGUNbHbIE CUCTEMbI NO3ULIMOHUPOBAHUA

A.1.6.1 O6wme caeneHus

CucTeMbl NO3MLMOHMPOBaHUSA, UCNONb3yeMble ANS onepauuil no Aobblve ¢ ANUTENbHBIM CPOKOM CRyXO6kbl, Kak npa-
BUI10, ONPEAENAIOTCS B Ka4eCTBe CTaLMOHapHBIX, T. €. NCNOMb3yeMbIX JONroBpeMeHHo. CucTembl NO3ULMOHUPOBaHUA 411S
MHK sBnstoTCS cTayMoOHapHBIMU CUCTEMaMM MO3ULMOHNPOBAHMS, TaK Kak pacdeTHbIn cpok cnyx6el MHK, kak npasuno,
npeBbiwaeT 10 neT. MobunbHble CMCTEMBI NO3ULMOHNPOBaHNA 0BbIYHO pa3BepTLIBAIOTCS B O4HOM MECTe Ha [JOBOSbHO KO-
poTKMiA cpok. MpuMepaMn MOBUIBHBIX CUCTEM NO3ULMOHNMPOBAHUA ABMAIOTCA CUCTEMBI NO3ULUMOHUPOBAHUA ANA MOGUNb-
Helx MHIC, a Takke ans cyfoB obecneyeHuns, NpULLBaAPTOBAHHBLIX PSAOM € APYrUMU NNaBYYUMMN COOPYXEHUSIMU, TAKUMU
Kak nnaBy4uii oTenb, GypoBoe cyaHo, bapxa unu apyroe cyAHo TexHuyeckoro cnota. Pasnuyne mexay MoOGUNbHBEIMU 1
CTaLMOHapHLIMU CMCTEMaMU MO3ULMOHMPOBaHMA MHOTAA He BIONHE YETKO NPOCNEeXuBaeTcs B cnyvae HeobxopnmocTu
BLINOMHEHWS YA,epKaHWs NaByYnuX COOPYKEHUIA C PaCHETHBIM CPOKOM CITyXObl, paBHBIM BCEro HECKOMbKUM rofam. B atom
CrnyYae sKcnnyaTupytoLLas opraHusaLus JOIDKHa 3TO ONpeAennuTb C YYETOM pUCKa NOABEPrHYTLCS BO3AENCTBUIO CYPOBbIX
BHELLHMX YCIOBUIA OKpY>KatoLLei cpeabl U MOCNEeACTBUIA OTKa3a CUCTEMbI NO3ULIMOHUPOBAHUA.

A.1.6.2 OBopyaoBaH1e cUCTEM MO3ULIMOHUPOBAHUA

MoBunbHbIE CUCTEMBI NO3ULIMOHUPOBaHUS, Kak Npasuno, BKovaoT 06opyaoBaHne, KOTOpoe MOXHO BbICTpo pas-
BEPHYTE U JeMOHTUpoBaTb. 3TO TpeboBaHWe He PacnpOCTPAHAETCA Ha CTaUWOHApHBIE CUCTEMBI MO3ULIMOHUPOBaHUS.
MHorme aneMeHTbl CUCTEMbI NO3ULIMOHUPOBaHUS, Takne Kak cBalHble sikops, nuHelHble nebeakn, 6yn U LenHble Noab-
€MHWKM, KOTOPLIE YaCcTO HENMPUMEHUMBI AN MOBUIBHBIX CUCTEM NO3ULIMOHUPOBAHWUA U MOTYT UCNONBL30BATLCA ANA CTaLu-
OHapHBIX CUCTEM MO3ULMOHUPOBAHUS.

A.1.6.3 YcTaHoBKa o60opyi0BaH1si CUCTEM NO3ULMOHUPOBAHUSA

PasBepTbiBaHNe MOOMNBHONA cUCTEMBI MO3ULIMOHUPOBAHUA B HOPManNbHBIX YCNOBUAX BLIMOMHAETCA C MOMOLLLIO
cypoB obecneveHns. 3Ta onepauyus He SABNSETCA CNOXHOW U 0BbIMHO He 3aHWMaeT Gonee Heckomnbkux AHel. Passep-
ThiBaHWe CTalMoHapHOW CUCTEMBbI MO3ULMOHUPOBaHUA YacTo TpebyeT 3ageiicTBoBaHNA Gonee TAXKENOro YCTaHOBOYHOMO
060pyAOBaHUA, TAKOro Kak nnaBy4uit KpaH, Mnu cneuunansHoe cyaHo obecnedenuns. Yacts 06opyaoBaHnst cUCTEM MO3ULU-
OHUpOBaHUsA 06bIYHO yCTaHaBNMBaETCA 3apaHee.

A.1.6.4 NHcnekTupoBaHUe 1 TexHuyeckoe obenyxusaHue

MoBuneHyr cUCTEMY NO3ULMOHUPOBAHWUS YaCTO MOXHO UHCNEKTUPOBATL BU3YanbHO B X0Ae pasBepThIBaHNA Unu
AeMoHTaxa. [eMOHTaX cTayuoHapHOW cMCTEMbI MO3ULMOHUPOBAHUA C LIENbIO MHCNEKTUPOBAHUA MOXET 0BOITUCH OYeHb
ZOporo, NosToMy LA UHCNEKTUPOBAHUA CUCTEM NO3ULIMOHUPOBAHUA Ucnonbaylotes Bogonassl unu HIMA. 3ameHa Heuc-
npaBHbIX 311EMEHTOB MOGUILHON CUCTEMBI NO3ULMOHUPOBaHUS OCYLLECTBIIAETCH HAMHOO MPOLLE.

A.1.7 KOMNOHEHTbI AKOPHLIX NUHUA

A.1.7.1 OBwme cBefeHus

FKOpHbIE IMHUK ANA NaBy4YuX COOPYXXEHUNW, KaK NpaBUmo, M3roTaBMMBAIOT U3 CTarbHLIX KaHATOB, Lienei, BONTOKOH-
HbIX CUHTETUYECKUX KaHaTOB MW NPEACTaBNAIT KOMOWHALIMIO BhILLIEYKa3aHHOro. PasnnyHble codeTaHna TUNOB, pasMepoB
U pasMeLleHUst SKOPHLIX JIMHUIA, a Takke TUN, pa3MeLleHne U pasmep cTabunusnpyoLmx rpy3os WM amopTU3NPYIOLLIMX
6yeB MOTYT NMPUMEHSITLCA AN AOCTUXKEHNS HeoBXxoaMMbIX NapaMeTpoB MO3MLIMOHNPOBAHUS.

A.1.7.2 CtanbHble KaHaThbl

CTanbHoii kKaHaT UMeeT MeHbLLYIO Maccy, YeM SKopHas Lienb, n obecneunBaet 6onee BoICOKYIO CUNY yNpyrocTn Ans
ykasaHHOro NpeABapuTENbLHOIO HaTSHKEHWUS. BaXHOCTb STOro acnekTa yBenuMuuBaeTCs No Mepe Toro, Kak ysBenuumBaercs
rmybuHa. TeM He MeHee ANA NpeaoTBpalLeHNa Nogpbiea SKOPs B CUCTEME MO3ULMOHMPOBAHWUA C AKOPHBIMUA NTMHUAMU
M3 CTanbHbIX KaHaToB TpebyeTcA 3HauuTenbHo Gonblias AnvHa NUHWIA. HefocTaTkoM cucTeMbl NO3ULUOHUPOBAHUS, B
KOTOPOW UCNONb3YIOT CTarnbHbIE KaHaTbl, ABNAETCA U3HOC KaHaTOB U3-3a JONTOBPEMEHHOMO UCTUPAHUA NPU KOHTaKTe C Mno-
BEPXHOCTbLIO MOpCKoro AHa. Mo 3Toi Npu4MHe cMcTeMbl NO3ULMOHUPOBAHUS CO CTanbHBIMU KaHaTaMu peaKo UCNONb3YIoT
B KayecTBe CTaLMOHapHbIX CUCTEM NO3ULMOHUPOBAHUA.

A.1.7.3 Llenn

Llenn aokasanu cBol A0ONrOBEYHOCTb B MOPCKUX onepauusix. OHn Gonee cToiikne K AOHHOMY UCTUPaHUIO U 0-
6aBnsIoT yaepKuBatoLLyto crnocobHOCTb Akopto. OpHako Ha ryboKoBOAHBIX yYacTKax Ha cMCTEMBI NO3ULUMOHNPOBaHUSA C
LenHbIMA SKOPHBIMU FIMHUSIMU HakKnagbiBaloTcA GonblunMe orpaHW4eHns No MONe3HOW Harpyske nnasBy4Yero COOpYXeHusi
BBUWAY 3HAUYUTENLHOW cCOBCTBEHHOW Macchl Lenewn n TpeGoBaHUiA K UX NpeBapUTENbHOMY HaTSKEHUIO.

A.1.7.4 BOnoKOHHbIE CUHTETUYECKNE KaHaTbl

BOMNOKOHHbLIE CUHTETUYECKNE KaHaTbl U3 NONMICTEpPaA UNKU BEICOKOMOSEKYNSIPHOrO NONUaTUNeHa, unu apaMuja Bce
valle MCronb3yloT B cMcTeMax No3ULMOHUPOBaHUA Ha rMyBoKOBOAHBIX yqacTKax U3-3a UX 3HAYUTENbHO MEHbLLIEro Beca
npu norpyxeHnu n GonbLuei anacTUHHOCTN NO CPAaBHEHUIO CO CTalNbHBIMU KaHaTaMn. BONOKOHHBIE CUHTETUYECKNE KaHaTbl
obrnafaloT oveHb BbICOKO yCTanoCTHOW NPOYHOCTbLIO NO CPABHEHWUIO CO CTamnbHbIMU KaHaTamu (cMm. A.14).

A.1.7.5 KoMbuHUpoBaHHbIe NUHAW U3 Lenel N KaHaToB

[aHHoe TexHUYeckoe pelleHUe npegycMaTpuBaeT NOJCOEAMHEHUE K SIKOPIO yyacTka SKOPHOW Lenu, koTopas obe-
CNeYnBaeT XOpOLLYI0 YCTOMYUBOCTb K UCTUPaHUIO O NOBEPXHOCTb MOPCKOrO fiHA M Macca KOoTopoii yBenuynMBaeT yaepXxusa-
IOLLYI0 CMOCOBHOCTL SIKOPHOIA NMHMK. BbIGOp TUNa oKoHLUEBaHWUA SKOPHBIX TIMHUIA, @ Takke Toro, 6yAeT N KOHEYHbIN yya-
CTOK SIKOPHOW NUHUM BLINOSIHEH B BUAE LENU UNKU CTanbHOro KaHara, 3aBucuT oT TpeboBaHUi K perynupoBke HaTshkeHus
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B SIKOPHBLIX MUHWUSAX BO BpeMs SKCniyaTaLuu cucTeMbl NO3ULMOHNpoBaHus. Npu npasunsHOM BeIGOpe ANUHLI CTaNbHOMO
KaHaTa W uenu ux koMbuHauusi Mo3BOMAET Nony4uTb NPeUMyLIEeCcTBO B YMEHbLUEHHOM NpefBapUTENIbHOM HaTSXeHWn ¢
Goree BLICOKOW CUMOIA YNpYrocTy, yrydLleHHOW yaepXuBatoLeil cCnocobHOCTU SKOPSA U XOpoLUeH CTOMKOCTU K UCTUPaHUIO
0 NMOBEPXHOCTb MOPCKOro AHa. OTW NpeumyLLecTBa AenaroT KOMOMHUPOBaHHbIE SKOPHbIE NMUHUW U3 Lieneil U KaHaToB Npu-
BrneKaTensHbIMU ANA NO3NLMOHNPOBaHUS Ha rMyBoKOBOAHBIX NNOLW@AKax YCTaHOBKH.

A.1.7.6 CtabunusupytoLyme rpyssi

CTabunuanpyroLme rpysbl MHOTAa BKITHOHAIOT B COCTaB AKOPHBIX JIMHUIA AN oNTUMU3aLMKU UX pabounx xapaktepu-
CTUK. Ecnu ctabunusupytolyme rpysbl 3akpenneHbl K SKOPHON NUHUKN B Touke, BMM3KO pacnonOXeHHON K MOPCKOMY AHY,
TO BO3MOXHO WX UCMONb30OBaHWe ANS 3aMeHbl YHacTKoB Leneii 1 yBennYeHusi CUrbl yNpyrocTu SIKOpHbIX NIMHMIA. Ucnone-
30BaHne cTabunusnpyrowmx rpysos A4Nns crabunusayun NMHUA NpegycMaTpuBaeT y4eT NOTEHUManbHO oTpuLaTeNbHbIX
3 PEKTOB, TakMX Kak yBerM4eHHOe NCMOoMb3oBaHWe COEAUHUTENBHBIX 3NIEMEHTOB, COXHOCTL MOHTaXa, HeXenarenbHasn
peakuna AUHaMUYECKON CUCTEMBI Ha BO3MYLLEHUS M YBENUYEHHBIA PUCK 3arnybneHns B MOpckoe iHO.

A.1.7.7 AMopTusupytoLme Gym

AMopTHanpytoLme By COEAUHSIOTCA C AAKOPHON NUHUEN U GbIBAlOT HaABOAHBIMU U NOABOAHLIMUA. AMOPTU3NPYIO-
Wwue Byu UMetoT criegytoLue npenmyLlecTsa:

- CHUWXeHMWe Beca SKOPHBIX NIMHKMIA 3a cYET UX Nogaepxkn — Hanbonee apdekTUBHO ANA MOBUNbHBIX MHITC, pas-
MellaeMblX Ha ry6oKoBOAHLIX NoWaaKax yCTaHOBKY,

- CHWxXeHWe adbdeKTa AUHAMUKM SKOPHBIX TMHUIA Ha rNy6oKoBOAHBIX MoLaaKax yCTaHOBKY,

- YMeHblUeHWe nepeMeLLEHNA NnaBy4mx COOpyXEeHNNA.

HepocTaTkamu aMopTU3UpPYIOLLMX OyeB ABNAIOTCA:

- BonblLUOe KONMYECTBO COEAUHUTENBHBLIX AMEMEHTOB U CNOXHOCTb MOHTaXa,

- yBEnWYeHWe BHEeLUHUX BO3AeiCTBUIA OKpyXatoLei cpeabl Ha AKOPHbIE JIMHUW B pe3ynsTaTe AUHaMUYECKOR peak-
LM cucTembl Ha BO3MYLLIEHUS MPU CUMBbHOM BOSTHEHWUW.

A.2 HopmaTuBHbIe CCbINKK
HononHuteneHan MHGOpMaLUs U pekoMeHaLmn OTCYTCTBYIOT.

A.3 TepMUHbI U onpeaeneHus
HononHuteneHan MHGoOpMaLus U pekoMeHgaLmn OTCYTCTBYIOT.

A.4 O603HaueHUA
JononHutensHaa MHGoOpMaLUus U peKOMeHAaUun OTCYTCTBYIOT.

A.5 O6Lme nonoxeHusa

A.5.1 dyHKUMOHanNbHbIe TpeGoBaHUA

A.5.1.1 TpeboBaHus k paiizepam

Paitzepbl npegHasHadYeHbl AN TpaHcnopTUpoBaHus dnonaos ¢ Mopckoro gHa kK MHK unu MobunsHomy MHIC u
npescTaBnstoT coboi 0f4HO U3 OCHOBHBIX KOHCTPYKTUBHLIX OrpaHUYeHuii AN cUcTeMbl No3ULMOoHMpoBaHnsA. CucteMa pai-
3€pOB 4acTo HaknajblBaeT orpaHUYeHNs Ha AonycTUMoe nepemelleHue. MNpu Ype3mMepHOM NepeMeLLEHUN COOPYKEHNN
BO U3bexaHne MOBPeEXAEHNUS CUCTEMBI paii3epoB HeOBXOAMMO MPOU3BOAUTL PETYSIMPOBKY HATSKEHWUSA AKOPHBIX FTMHWNA,
HanpumMep ocnabneHue NUHUN, HaXOAALLMXCS C NOABETPEHHOW CTOPOHLI. He MeHee BaxHBIM BONpPOcoM, Tpebytowmnm pac-
CMOTpEHUs, SBNSAETCA B3auMOLENCTBUE MeXAY AKOPHLIMU JIMHUSIMW U paiidepaMmn Npu aKcrnyaTalMoHHbIX U MpU SKC-
TpeMasbHbIX BHELLUHWX BO34eiCTBUSX OKpyXKatoLlei cpeabl. CucTema Nno3muMoHpOBaHNUsA U paiidepHas cucTema LOMKHbI
KOHCTpyMpoBaTbCA Tak, YToObl ObITb NPUCNOCOBNEeHHBIMU APYT K APYTY, U HEOOXOAUMO KOOPAUHUPOBATL 3TU [BE AaHHLIe
CUCTEMBI.

A.5.1.2 TpeboBaHuA k nogBoaHOMY 060pya0BaHNIO

MoaBogHoe oGopyaoBaHue, Takoe Kak AOHHbIE OMOPHbIE MAUThLI, OCHOBaHWA paii3epoB, caTennuTHble CKBaXKWHBbI
W BbIKUAHBIE FTIMHUW, AOMKHBI pacnonaraTeCs Ha paccTOSHUM U He LiennsATbCA 3a Kakne-HUbyab AkopHble NuHUK. Jo6oi
KOHTaKT MeXAy sSIKOPHLIMU FIMHUSIMU U NOABOAHBIM 0GOpYAOBaHWEM B XOLEe MOHTaxa, aKkcrnyaTtauum unu texobenyxmea-
HMSA HeceT B cebe BLICOKYIO OMAcHOCTb MOBPEXAEHUS 060pyAOBaHNA U SKOPHLIX NUHWIA. Ecnn npoucxoguT 3auenneHune
UM BO3HUKAET NoTeHUMarnbHasi BO3MOXHOCTb 3aLieneHnsl, KOTOPYH HEBO3MOXHO U3GexaTb, TO MHOMga MOXHO U3MEHWUTL
KOMMOHOBKY U KOHCTPYKLIMIO CUCTEMEI NMO3ULMOHUPOBaHUSA 3a CHET UCMOSb30BaHUSA acUMMETPUYHOK KOMMOHOBKU SKOPHBIX
TIVHWUIA UK UCNONb30BaHUS CTAabUNM3NPYIOLLMX FPY30B UM amopTusmnpyoLmx 6yeB. KoopauHaLmsa KOHCTPYKLUN CUCTEMBI
NMo3MLMOHUPOBaHKSA C KOMMOHOBKOI NOABOAHOrO 060pyA0BaHNSA ABNAETCA HEOOX0AMMOIA.

A.5.2 TpeboBaHus 6e3onacHOCTU

B aTom nofpasgerne ykasaH psifj ONacHOCTEMN, OTHOCALMXCS K NOTeHUMarnsHbIM OTkasaM cUCTeM No3uLMoHMpoBa-
HWSA. BaXHOCTb STWUX OMACHOCTEN AOMKHA 0CO3HABaTLCA NMPOEKTAHTOM CUCTEMBI NMO3ULMOHUPOBAHUS, 3aKa34yMKoOM U 3KC-
nnyatupytoLleii opraHusaumein, KoTopble AOMKHBEI CBECTU K MUHUMYMY BEPOSITHOCTb MX BO3HUKHOBEHUSI W YMEHBLUWUTb
nocneacTBus:

a) HencnpaBHOCTW CUCTEMBI BLICTPOrO OTCOEANHEHUS AKOPHBIX NTUHWIA

B cnyyasix, koraa npegycMaTtpuUBakoTCs CUCTEMbI BLICTPOro pasbeMHEHUS SKOPHBIX IMHUIA, BO3HUKAET ONacHOCTL
HecpabaTbiBaHUsI cucTeMbl Torga, Koraa Tpebyetca, unu ee cpabatbiBaHMs Torga, Korda sToro He Tpebyetca. [ormKHbI
ObITb BHeApeHbl xecTkue npoueaypsl, obecnevunsatolme Haagnexallee cpabareiBaHne. Heobxoammo npoBoanTL NnaHo-
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BOe TexobcnyXuBaHue 1 UCNbITaHUe Takux CUCTEM NPK YCNOBUK, YTO B 3TOM CyYae He nofBepraeTcs onacHOCTH LienocT-
HOCTb CUCTEMbI MO3ULMOHUPOBAHUS,

b) noBpexaeHna BcnomoraTenbHbIX KOHCTPYKLMIA AKOPHBLIX IMHUIA, HanpasnswoLwmx 6nokos n nebenok

OnacHoCcTH A8 COOpYXeHUs MOryT GbiTe 0OycrnoBneHbl Heyaa4YHOW KOHCTPYKLMEA U NITOXMM KavyecTBOM CTPOM-
TeNnbCTBa, a TakKe KcnnyaTaLnoHHBIMW NOTPEBHOCTAMM, KOTOPbIE NPUBOAAT K 0TKasy 06opyfoBaHUs B pesynsraTe BHELL-
Hero BO3fefcTBUA, BUOpaLun, KOpposun 1 n3Hoca. B MCKIoUMTENbHLIX Criydasix MOXeT ObiTb HapyLLeHa BOAOHENPOHU-
LaemocTb. Takum o6pasoM, HEeYKOCHWUTENMbHLIA rpadpuk nnaHoBoro TexoOCnyXMBaHUA Kak YacTu CUCTEMbl yrpaBneHus
KOHCTPYKTUBHOM LIENOCTHOCTLIO JONMKEH BKMOYaTh perynsapHoe oCBUAETENbCTBOBaHUE BCeX PyHAAMEHTOB KOMMOHEHTOB
AKOPHBIX TMHUIA Y BHYTPEHHWUX ONOPHBIX KOHCTPYKLMIA. TexobcnyxuBaHue Taikoke AOMKHO BKIOYaTE Hagnexallyo aKkenmny-
aTauuio BCeX ABWXKYLLMXCA YacTel U 3aluTy oT Kopposuu,

C) AedeKTbl, BO3HUKaIOLLME NPU M3roToBneHnn n obpaboTtke

CTanbHble kaHaTbl U LIENK, BONTIOKOHHbIE CUHTETUYECKUE KaHaThl, 0OLLMe 3BEHbS, COEAUHUTENBHLIE 3BEHbLS, NMPOKAT-
Hoe oBopygoBaHue, LUKeHTEN U T. N. NOABePXKeHbl AedekTaM N3rotToeneHus. Takoe obopyfoBaHue JOMKHO NPUHUMAETBCS
Ha OCHOBE MpoLeayp KOHTPOmNs KadecTBa, UCMbITaHUN U YTBEPXAEHWUA U COOTBETCTBOBATL NPOMBbILLNEHHBIM cTaHAapTaM
npu CTPOUTENLCTBE;

d) 0TKa3bl MeEXaHU4eCcKoro, fIEKTPUYECKOro 1 rngpaBnuyeckoro o6opyaoBaHusa cucTeMsl No3ULIMOHUPOBaHUA

OnacHOCTU OT yKa3aHHbIX BCMOMOraTeNbHbIX CUCTEM MOMYT MPUBECTU K OTKa3y YrpaBfieHUsi, KOHTPOIbHBIX TOYeK
UNWU faT4YnKoB, peakuuit Ha BO3AEUCTBUA U MOTEpEe PYYHON KoppeKumn. MexaHudeckne oTkasbl MOryT BO3HUKHYTb B TOpP-
Mo3e Bpalwnuns, MydTax u COefUHUTENBHBIX MydTax, cTonopax, NepeAaTovHbIX MeXaHW3Max, LUNMMLEBLIX COefUHEHUSX,
TPECHYTLIX Auckax unu GapabaHax, nNpu oxNaxgeHUu, B yaapHUKax, yCTPOWCTBAX HAMOTKU U HaTsKEeHUS KaHaTtosB U T. M.
MApaBnuyeckume oTkasbl MOryT BO3HUKaTb B TpybonpoBogHOW 00BA3Ke, YNNOTHEHMSX, CThIKax, Hacocax, TOPMO3HbIX Kpa-
Hax, cucTemMax cMasku, 3arpsisHEHUN Macna, yTedkax U ypoBHE XUAKOCTeR UK KnanaHax cUCTeMbl aBapuRHOTo BbiNycka.
SrekTpuyeckne oTkasbl, Kak NpaBuno, BIWSAKT Ha ynpasfieHne U MOHUTOPUHI MOMOXEHUS!, HaTSXKEHUA U CETU NUTaHUS.
Mpoueaypsbl perynspHoro ocMoTpa W NiaHoBOro TexobcnyxmBaHuns AomkHbl ObiTh paspaboTaHbl ANs cBeAeHNUS K MUHUMY-
MYy BEPOSATHOCTU OTKasa 3TUX CUCTEM;

e) neperpyska, ycTanocTb U HegocTaTo4qHas yaepxusaroLlas cnocobHOCTb SIKOpS CUCTEMbl MO3ULMOHUPOBaHUS

Meperpyska onpefensercs, Kak noboe HaTsKeHUe, NpeBblLLaloLlee 3apaHee onpefeneHHoe npefensHoe 3Have-
HWe Unu NpegernbHyro Harpysky Ha sikopb. Jlloboe U3 ykasaHHbLIX COOBITUIA MOXET NpMBECTU K NnoTepe nonoxeHus. Onac-
HOCTW BKMNIOYaIOT HeafekBaTHOe WCNONb3OBaHMEe NOCTYNaTENbHOMO ABMXKEHUS, UCKIICYUTENBbHLIE NMPUPOAHLIE YCIOBUS,
HeHafnexallee NPOHUKHOBEHUE AKOPS B IPYHT, Upe3MepHOE HaTskeHue, oTka3 06opyoBaHNUsA U HenpaBUIbHLIE onepa-
LK MOHTaXa/aeMoHTaxa. YpeaMepHblilt U3HOC MOXET BO3HUKHYTL B LIEMKW B TOYKE KacaHus, Korfa Lerb 4acTo nepexoant
U3 COCTOSIHWUA cBOOOLHOIO NPOBUCAHUSA B HATAHYTOE NONOXEHUE B TaKOW CTeNeHW, YTO 3BEeHbA Lenu NajaloT OAHO Ha
apyroe. MNMuceMeHHbIe NpoLeaypLl MO 3KcnAyaTauun ANA ynpaBneHUa HaTXEHUeM AKOPHBIX IMHUA AOMKHBI GbITb YETKO
onpegeneHsl M 4OCTYNHLI ANS 3KCMyaTalWoHHOro nepcoHana. 3To BKntodaeT B ceba ncnonbaosaHne CpeacTs akKTUBHOIO
ynpaBrieHWs, eCrM OHU UMEIOTCH, U NepepacnpeaeneHne HaTHKEHUA NUHWIA, 4TOObI HE AONYCTUTL NPEBLILLEHNUSA KOHCTPYK-
TUBHbIX OFpaHUYEHUit Kakoro-inbo KOMMOHEHTA.

MoTepsa yaepxuBaioLleil cnocoBHOCTU AKOPA WHOrAa BO3HUKAET B pesynbraTe Neperpysku rpyHTa MOpPCKOro AHa,
NMPUMEHEHUs1 HECOOTBETCTBYHOLLLEro 060PYAOBaHUA UNU HENPABUNBHOrO pacyeTa AKOPS Ha BblAepKUBaHUe yCrnoBUi 3a-
sIKOpeHus1 (HanpumMep, Npu BbIGope HECOOTBETCTBYIOLLErO yrna HakioHa nan AKops), a Takke U3-3a oTkasa o6opygoBaHuA
(BKntoYas ckobbl IKOPs1) UNK NpU BeIGOPE HECOOTBETCTBYOLUX ANUH AKOPHBIX NMUHUIA ANA NpeAesibHBIX YCnoBUit. BepoaT-
HbIM MOCNEACTBUEM 3TOM0 MOXET CTaTb CNON3aHUe AKOPS.

B HekoTOpbIX paiioHax Mupa NpWU NONyYeHUU HeBNaroNPUATHLIX NPOrHO30B NOroAbl O0CNabnAT HaTAXEeHWe BCex
SIKOPHbIX JIMHWIA U 3BaKyupytoT nepcoHan. B apyrux paiioHax nepcoHan octaeTca Ha 60pTy U NPUHUMAET Mepbl MO 3alyuTe
ycTaHoBKW. [1ns BbIGpaHHOro cueHapua A0mkHbl 6biTb paspaboTaHbl YeTKUe aKennyaTauuoHHbIE NPOLEAYpPhI.

AneKBaTHOCTb CUCTEMBI MO3ULMOHUPOBAHUA B BOCNPUATUN LUKIIUHECKOro BO3LENCTBUA (YCTANOCTb), Kak NnpaBuno,
uccneayeTcsa U NoaTBepXAaeTcs NyTeM NpoBeAeHUA aHanusa cuctTemsl NO3ULMOHNPOBaHUA. NpakTudeckne mMepbl MOryT
MCnorb3oBaThCs ANl U3MEHEHUS NMONOXEHNUSA YHaCTKOB AKOPHBIX NUHUIA, NOABEPXEHHBLIX KOHLEHTPUPOBAHHOMY YCTanocT-
HOMY BO36YyX/1eHUWI0, HanNpuUMep Ha HanpaBnAKLWKUX Grokax UNKU B TOHYKaX KacaHUs.

Bce anemeHTbl AOIMKHEI NOAAEPXKMBATLCA Ha YAOBNETBOPUTENBHOM YPOBHE, KOTOPLI AOCTUrAETCA 3a CHET UCMNONb-
30BaHUs CUCTEMBbI YNPaBMNEHUs1 KOHCTPYKTUBHOI LIENOCTHOCTLIO C YETKUMU KPUTEPUAMU NO OTOpaKoBKE W 3aMeHe OCHOB-
HbIX KOMMNOHEHTOB;

f) cHUXxeHUe paboToCcnoCOBHOCTN ANEMEHTOB CUCTEMBI MO3ULMOHUPOBAHUSA B NpOLECce aKcnnyaTaumm

LlenocTHOCTb SKOPHBIX NIMHWIA, KaK NpaBUNo, yxyALLIAeTCA U3-3a KOPPO3MK, U3HOCA U NOBPexAeHNA. Koppo3nusa npea-
cTaensiet co6oii 0CHOBHy0 NpobnemMy, o0co6eHHO B 30HE NepPUOANHECKOTO CMaYnBaHUS, ANSA LEMNHBIX U KaHaTHBIX AKOPHBIX
nuHWiA. Ecniu cyectByeT BEpOSITHOCTb CUNBHOW KOPPO3MKU MEXAY ANeMEHTaMN CUCTEMbI NO3ULNOHNPOBAHUS, TO YPOBEHb
BofOpofia MOXET ObITb 0CTaTOYHBIM, YTOGBI BbI3BaThH XPYNKoe paspylleHue B NioBbIX UMerLWNUXCa MaTepuanax ¢ BbICO-
KO NPOYHOCTHIO.

AbGpa3snBHOE UCTUpaHWE MW U3HOC CTanbHBIX KaHATOB, KakK NpaBuro, BO3HWUKaeT Ha nebeake, B HanpaBnsoLWem
6noke M Toukax kacaHus. [pu HopManbHOW 3KcnnyaTauun HeobxoaUMo NpegycMaTpuBaTh NepemMelleHne obnacTu KoH-
TakTa kaHata. UctupaHue Lenu ByfeT cocpeaoTouMeHO B 30HaX KOHTAKTa 3BEHLEB, a TakkKe B TOYKaxX HenpeaBUAEHHbIX
KOHTaKTOB C NaBy4UM COOPYXEHUEM.
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MoBpexaeHne B XoAe pa3BepThiBaHUA W JeMOHTaXa BO3MOXHO, €Cniu TONbKo He cobniofaeTcs 0CTOPOXHOCTL.
Hanpumep, cTanbHble kaHaTbl 0COOEHHO MoABepPXeHbl CMATUIO Ha yvacTkax NebGefok u3-3a HamaTbiBaHUs C CUMbHBIM
HaTshkeHneM. CnnpansHaa CTPyKTypa cTanbHOro KaHata MOXET Bbl3aBaTbh HapacTaHue KpyTALLero MOMeHTa, ecnu ero Bo-
JI04MTb MO AHY MOPS 1 3TO NPUBEAET K 0Opa3oBaHMUIo KarbILLKW UMW 3aBUTKa, €Cl TONbKO HaTsxeHue ocrnabHeT. Kpome
TOro, HenpaBWUMbHOE UCMONb30BaHUE HaMpaBnALWMUX YCTPOWCTB BO BpeMs BbiGopa CTanbHOro KaHaTa MOXET Bbi3BaTb
rnoBpexgeHne KaHaTa U COeUHUTENbHLIX 3EMEHTOB.

Heo6xofMMO MMETL NporpamMmy perynspHeX OCMOTPOB A5 MOHUTOPUHIa LieNOCTHOCTU AKOPHBLIX TUHUIA;

g) HeageKBaTHble SKCMNyaTaLMoHHbIe NPOLIEAYPEI, @ Takke Npoueaypbl TexobenyxueaHusa u obpalyeHns

BkennyaTaunoHHble Npoueaypbl paspabaTbiBatoT ¢ Lienbio MUHUMU3aLUWMn pucka oTkasa CMCTeMbl MO3ULMOHUpOBa-
HWS. KCMnyaTaunoHHble NpoLesypbl AOMKHLI a4eKBaTHO OMUCLIBATE NpoLeaypbl o6palleHns B Xo4e pa3BepThiBaHUA U
LEeMOHTaxa, a Takke KpUTepun OCBUAETENbLCTBOBaHMUS/CNMcaHnsa unu TpeboeaHus K TexobenyxusaHnuto. CTaymoHapHble
AKOPHBLIE NTUHUN CKOpell Bcero ByAYT NofBepXeHbl NMOBPEXAESHUIO B peaynsTaTe Norpy3o4Ho-pas3rpy3oqHbIX onepaLui, no-
CKONbKY OHW OcTatoTcA Ha MecTe Gonee anuTtenesHoe Bpems. orpysodHo/pasrpysoyHele paboTsl AOMKHLI MpegycMaTpu-
BaTb 06bIYHLIE onepaLuym, HanpasneHHbIe Ha MUHUMKU3aLMIo SKCNyaTaLMoOHHOro M3Hoca, 3aaMpoB, UCTUPaHWUA, NOBPeX-
ZeHns peabbbl Npu cnycke/nogbeme, HamaTbiIBaHUM kKaHaToB Ha 6apabaHbl MNW yKnagbiBaHUU Lenu B AWK AN Lenei.

CocTosiHWe BCcex AKOPHBIX NTMHUIA ByAeT yXyALlaTbes No Mepe SKCnnyaTauuu, U ajekBaTHoe 0CBUAeTeNLCTBOBaHNE
1 TexobecnyxusaHue ByayT Heo6XoAUMbI AN o6ecnedeHns X NOCTOAHHOW LienoCTHOCTY;

h) owwnbka onepatopa

OnacHocTH, BO3HUKaIOLWWeE KaK criefcTBre oMBOK 0nepaTtopoB, BKIOYaKT HeCNocoBHOCTL peanusoBars Bce NyH-
KTbl 3TOro Nofpasfena u Bce NonoXeHWs aKcniyaTaumMoHHbIX npouegyp. Owmnbkv onepaTtopoB MOryT BbiTh cBefeHb! K MU-
HUMYMY B crly4qae Hagnexallero oby4yeHuns oTBETCTBEHHOro nepcoHana. 3To BKMoYaeT B cebs noceLleHne CooTBETCTBY-
roLLMX KypcoB 0Oy4eHusi, NpeAocTaBrneHmne YeTKUX NPoLeAYyPHBIX yKasaHui 1 pyKoBOACTB MO SKChnyaTauum, ycTaHoBeHne
LienoYkn KOMaHa, a Takke TPEHUPOBKU U MHCTPYKTaX neper paboToil.

A.5.3 TpeGoBaHUA K NNaHMPOBaHUIO

HononHuTtenbHas MHGopMaLmMsa N peKoMeHaaLn OTCyTCTBYIOT.

A.5.4 Tpe6oBaHUA K UHCNIEKTMPOBAHUIO N TEXHUYECKOMY OBCRYXXMBaHUIO

HononHuTtenbHas MHGopMaLmMsa N peKoMeHaaLun OTCyTCTBYIOT.

A.5.5 MHCTpyMeHTbI aHanusa

HononHuTtenbHas MHGopMaLMsa U peKoMeHAaLUun OTCYTCTBYIOT.

A.6 Obuume TpeboBaHUA K NPOEKTUPOBaHUIO

A.6.1 Knaccbl coopyxeHuit no Tpe6oBaHUAAM CTOMKOCTH K BHELWMHUM BO3AEeNCTBUAM

KoHuenuus knaccoB COOpyXeHusi Mo TpeboBaHUAM CTOWKOCTU K BHELLUHWUM BO3feilcTBUSAM Obina nepBoHavanbHO
npegnoxeHa ANA cTauuoHapHbIX CTanbHBIX cCOOpyXeHUiA B [8]. Knacchl coopyxeHuii no TpeboBaHUsIM CTOMKOCTU K BHELL-
HUM BO3A€ACTBUAM NPUMEHUTENBHO K MIaBy4YMM COOPYXEHUSM MONHOCTLIO onpeAerneHsbl B [3].

A.6.2 MNpepenbHble cocToOAHUA

A.6.2.1 Obwune cBeeHUA

HononHutenbHas UHGOpMaLUUs U peKOMeHAaLuKU OTCYTCTBYIOT.

A.6.2.2 MNpepenbHble COCTOAHNA ANSA CUCTEM MO3ULUMOHUPOBAHMUSA

A.6.2.2.1 MNpepenbHble COCTOSHUA MO KPUTEPUSIM HecyLLieil cnocoBHOCTH

OTu npeaenbHble COCTOSHUSA COOTBETCTBYIOT NPOTUBOAEWCTBUIO CUCTEM MO3MLIMOHUPOBaHUSI Hanboree BepOATHLIM
MaKcUMarnbHbIM BO3AEACTBUAM, TakUM, KaK Te, KOTOpble BO3HUKAIOT Ha OCHOBE pacyeTHbIX BHELUHWUX BO3AEACTBMUIA OKPY-
Xatowien cpeabl.

A.6.2.2.2 MNpepenbHble COCTOSHUA MO KPUTEPUSIM NMPUIOAHOCTU K HOpManbHOIR aKkcnnyaTtauum

OTu npeaenbHbIe COCTOSHUSI OTHOCATCA K KPUTEPUSIM, OnpefensiowuM HopManbHoe (yHKLMOHaNbHOE NpUMeHe-
HWe nnasy4ero coopyxeHnusi. Cuctema No3ULMOHUPOBAHUA JOMKHA OTBeYaTb TpeboBaHWUAM aKCniyaTaLMOHHON Hafex-
HOCTMN NnaBy4ero CoopyXeHusi, paitsepos, BypoBoro obopyaoBaHusi, 406bIUHLIX 06LEKTOB U T. 4., KaK 3TO onpefeneHo
3aKa34YnKoM.

B kavecTse npuMepa npeaensHoe cocTosiHUe SLS no KpuTepuio akcnnyaTaluoHHO NPUroAHOCTHM JOCTUraeTCsl, Kor-
Aa acddeKTbl BO3feicTBUA Ha NNaByyYee COOPYXEHUe TaKoBbI, YTO NpeArnonaraeMble onepauun Ha nnaByyeM COOpYKeHNN
(Takue, kak BypeHue, fobblua, nogaepxaHue coelMHEHU N0 MOCTUKaM U T.4.) He MoryT Bonee NpoBoOAUTLCS.

AnsTepHaTMBHLIM 06pa3oM ecrn 3aKasuuk He yKasbiBaeT TpeboBaHUil K KCMnyaTaLMoHHOW HafeXKHOCTU, TO KOH-
CTPYKTOP AOMKEH YCTAHOBUTb OrpaHUYUTENbHbIE YCIOBUSA 3KCMyaTaumu. OTO JOMMKHO CTaTb YacTbio PyKOBOACTBA MO
3KcnnyarTauuu u fomkHo 6bITb AOBEAEHO A0 CBEAEHUA Niofell, OTBETCTBEHHLIX 3a BypeHue, paboTbl B CKBaXMHax Unu
06614y, 4TOBBI MOXHO BbINO CBOEBPEMEHHO NPUOCTAHOBUTL OMNepaLuu.

A.6.2.2.3 MNpepenbHble COCTOAHMUS MO KPUTEPUSIM YCTaroCTHON NPOYHOCTH

MpeaenbHble COCTOAHWUA YCTanocTu AN CUCTEM NO3ULIMOHUPOBAHUS OTHOCAT K CYMMapHbIM MOBPEXAEHUAM B KOM-
MOHEHTaX CUCTEMbI N3-3a NPUPOAHBIX LIMKITUMECKMX BO3AEACTBUIA.

A.6.2.2.4 MNpepaenbHble COCTOAHMA MO KPUTEPUSAM aHOMarbHLIX BO3J€ACTBIIA U aBapUAHBLIX cUTYaLuii

HononuutensHasa nHdOpMaLUmMs U pekoMeHAaLuM He NPefCTaBneHbI.

A.6.3 OnpeneneHune pacuyeTHbIX CUTyaLUUil

HononHutensHas nHdopMaLusa U pekoMeHAaLMKU OTCYTCTBYIOT.
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A.6.4 PacuyeTHble cUTyauuu

A.6.4.1 Obwme ceeaeHus

JononHuTeneHas uHpopmaL s U peKoMeHgaLnn OTCYTCTBYHOT.

A.8.4.2 PacyeTHble cUTyaLUumn AN NPeAeNbHOro COCTOSHWS Mo KpUTepuaM Hecyllei cnocobHocTi ULS

A.6.4.2.1 ObLwune cBegeHWs

Koraa BLIMOMHSAETCA aHann3 PUCKOB, TO OH AOMKeH BKIOYaTbh UCTOPUYECKUIA OMbIT, pacyeTHbIA CPOK Crnyx6bl 1
NpeaycMOTPEHHOE MPUMEHEHUE CUCTEMbI MO3ULMOHUPOBaHWS, OLeHKY 6e30MacHOCTU 3KCryaTaLMoHHOro nepcoHana,
npegoTepalyeHve ylwepba okpyxatolen cpefe, BEPOSTHOCTb MOBPEXAEHWUS UMK YTPaThl CUCTEMBI MNO3NLIMOHNPOBaHNS
npu BO34EeNCTBUM OKpY>KatoLLeil cpefbl, KOTopble ornpeAeneHsbl ¢ MOMOLLbIO NapaMeTPoB ¢ pasnnYHON NMOBTOPAEMOCTHIO, a
TakKe PUHaHCOoBbLIE NOTEPU U3-3a OTKa3a CUCTEMbI MO3ULIMOHUPOBAHUS.

Kanun6poska koadpdpuuymeHToB besonacHoctu ULS obeyxgaetcs B [9] v [10].

A.6.4.2.2 CTaunoHapHble CUCTEMbI MO3ULMOHUPOBEHNS

CTaynoHapHble cUCTeMbl NMO3ULMOHMPOBaHUA HeoBXOAMMO paccuuThiBaTh Ha BO3feicTBue KoMBWHauwWii BeTpa,
BOSTHEHUSA U TEYEHUSA, KOTOPLIE TEOPETUHECKN CNOCOBHLI NPUBECTU K BO3HUKHOBEHWIO MpefenbHbIX BENUYUH BO3LENCTBUS.

Ha npakTuke 8TO YacTo annpoKCUMUPYETCA NyTeM UCTONb30BaHUA MHOXeCTBEHHOrO Bbibopa pacyeTHbIX cUTyaLuit.
Hanpumep, B criydae noBTopAeMocTH ¢ nepuogoM B 100 neT YacTo UCCneayroT TpW TUNa pacHeTHbLIX CUTYaLWii:

- BOMHbI ¢ Nepuogom noeTopsiemoct B 100 €T ¢ conyTCTBYIOLMM BETPOM W TEHEHNEM;

- BeTep ¢ nepuogom nostopsemocTv B 100 neT ¢ conyTCTBYIOLLMMU BOMTHAMU U TEHYEHUEM,

- TeyeHue ¢ nepuogom nosTopsAemMocTi B 100 neT ¢ conyTCTBYHOLUMMU BOTHAMU 1 BETPOM.

Mpyn NpoeKTUPOBaHUN CTaLMOHaPHBIX CUCTEM MO3ULMOHUPOBaHWUSA B COOTBETCTBUM C YCIIOBUSMU BHELLHUX BO34eii-
CTBUI OKpyXatoLLeih cpeabl, ASACTBYIOWUMU B pailoHe sKernyaTauuu, crefyeT UCMonb3oBaTh HanpaBneHHyo KomOuHa-
LMo BO34ENCTBUSA BETPA, BOMTHEHUA U TEYEHUS, NMPUBOASALLYIO K Hanbonee TsXenbiM NocnescTBUAM.

BuiBop pacqeTHbIX cuTyauuin TpebyeT TllaTensHoro aHanuaa. Hanpumep, Ha KpynHorabapuTHLIE COOPYXEHUS C
CYLOBLIMW hopMamu Kopnyca Haubonbluee BRWSIHUE OKasbiBAaeT HU3KOYacTOTHaA Kadka. MoCKOnbKy HW3KOYaCTOTHbIE
nepeMeLLeHus, Kak npaBuno, yBerM4nBarTCA C YMEHbLUeHWeM NepUOA OB BOMH, TO BOMHLI C NEPUOAOM NOBTOPSEMOCTH B
100 neT He 06s3aTenbHO OKasbIBatoT Hambornee cunbHble apdekThl BO3LENCTBUS Ha SKOPHbIe NMMHUK. MeHbLUMe BOMHbI
¢ 6orbluUeit 4acToToW, ¢ Bonee KOPOTKUMU Nepuogammn NOBTOPSEMOCTU MOTYT Bbl3BaTb 60ee CUNbHLIE HU3KOYACTOTHBIE
konebaHus W, TakuMm oBpasom, okasaTb Bonee curbHoe BO3[eCTBUE Ha CUCTEMY NO3ULIMOHUPOBAHUA.

OkennyaTupytolas opraHu3auus AoMKHa onpeaenuTb, JOMycKaeTes NU aBapuiltHoe OTCOefWHeHne BCNeAcTBUe
He3Ha4YUTENbHbLIX MOBPEXAEHUA CUCTEMbI NMO3ULIMOHUPOBAHUSA NIaBy4ero COOPYXEHWS U OTHOCSLLUXCA K HEMY CUCTeM.
OpHako aBapuiiHoe OTCOeAMHEHWUE He LOSXHO NMPUBOAUTE K 3HAYMTENIbHOMY MOBLILLEHWIO pUCKa ANt NepCoHana, oKpy-
Xarolwen cpefbl UNKU APYrUX COOPYXKEHWUI, Haxoasawwmxcs BOnM3n paccMaTpuBaeMoro NnaBy4ero COOPYXEHUs UMK ero
CUCTEMbI NO3NLMOHNPOBaHUSA. TeM He MeHee aBapuitHoe OTCOeAMHEHWE He AOMKHO CUMbHO YBENUHMUBATL PUCK AN Nep-
CoHana, oKkpyxaroLleit cpefibl UNU APYrnx COOPYXeHUA NoBNU3oCTU OT MIaBy4ero COOPYXEHUA NU ero CUCTEMbI MO3ULU-
OHUpPOBaHMUS.

A.6.4.2.3 MobuneHble cUcTeMbl MO3ULMOHNPOBaHUSA

A.6.4.2.3.1 MobunbHble cUCTEMbI MO3ULIMOHUPOBAHWUSA, YA aneHHbIe OT APYrUX COOPYXEHMiA

MuHMMankeHbIA Nepuog NoBTOPSEMOCTU B 060CHOBaHHBIX CUTYaLMAX MOXET cocTaBnsThb 50 net.

A.6.4.2.3.2 MobunbHble cUCTEMbI NMO3ULMOHUPOBAHUSA B HEMOCPEACTBEHHON BNMU30CTU OT A pYrMxX COOPYXeHUi

MpumepoM onepauuii, BLINOMHAEMBIX B HENocpe CTBEHHON 6M30CTH OT ApyrMx COOpYXeHWiA, SIBMSeTCH yCTaHOBKa
3KCNyaTUpYOLWKUXCA Ha nna.y MobunbHbIX MHIC ¢ AKOPHLIMU NTMHUAMM, pa3sBepHYTLIMU Yepe3 Tpy6onpoBsog. [NoBpex-
feHune TpyGonpoBoAa MOXET BOSHUKHYTb NpW NpoTackueaHuu sikopsi. [lpyrue npuMepbl BkItoyatoT 6ypoBble cyaa, a Taloke
cyfia Ansa onpoboBaHWSA CKBaXUH, MENKOBOAHLIE BapXu 1 cyfa o6ecnedeHns, NpuLIBapToBaHHbIE PAAOM C COOPYXEHUEM.

A.6.4.2.3.3 CocTosiHWE pe3epBHOro PyHKLMOHNPOBaAHUA MOBUIBHBLIX CUCTEM MO3ULUOHUPOBAHUA

HononHuTeneHas uHopmaLus 1 pekoMeHaaLnn oTCYTCTBYIOT.

A.6.4.3 PacdeTHble cuTyauuu Ans npefensHoro COCTOAHUSA MO KpUTEPUSIM MPUrOA4HOCTU K HOPManbHOM aKcrryara-
uumn SLS

Kak npaBuno, pacdeTHble cuTyaLumn Ans SLS meHee cypoBble, YeM cuTyauum ans ULS. TeM He MeHee B HEKOTOPLIX
onepaumsx MHK, rae cucteMa No3ULMOHUPOBAHUA LOMMKHA NO3BOMNATH NNaByvyeMy COOPYXEHUIO NPOAOMKaTb A06bIYy B
CUMbHBIN LUTOPM, pacyeTHble cuTyaumun Ana SLS MoryT 6biTb aHanormyHbl cutyauuam ana ULS.

A.6.4.4 PacyeTHble cUTyaLuu 48 NpefenbHOro CoOCTOSAHNA No KPUTEPUSAM yCTanocTHo npovHocTu FLS

Kanu6poska koadpdpuumerTos 6esonacHoctu FLS obeyxpaeTcs B [9] u [11].

A.6.4.5 PacyeTHble cuTyauuu Ans npefenbHoro coctosHna ALS

Kann6poska cakTropos 6esonacHocTn ALS obcyxaaeTca B [9] u [12].

A.7 BozgeiicTBUA

A.7.1 OBLumne cBegeHuUA

HononHuTeneHas nHpopmaLus U peKoMeHAaLMn OTCYTCTBYHOT.

A.7.2 TpeGoBaHNA K rTMOPOMETEOPONOrMUYECKUM U reoniorMueckUM aHHbIM NTOWAaA0K YCTaHOBKK

A.7.2.1 Cbop 1 aHanuns faHHbIX

[HononHuTtensHble ykasanua no coopy u aHanusy AaHHbIx cM. B FTOCT P 57148, cooTeTcTaytolmx Npasunax MKO,
HanpumMep B [13].
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Hanpumep, onepaunmn B 30Hax TPONUUYECKUX LIMKIMOHOB, Takux Kak MekcukaHckuil 3anus u KOxHo-Kutalickoe mope,
XapaKTepusylTcs B LUENOM MATKUMU MPUPOAHLIMUA YCITOBUSIMUA C OHO3Ha4YHO CYPOBLIMM LUTOPMaMMU B TeMEHWEe Ce30Ha
LMKNOHOB (yparaHbl B MeKkcukaHckoM 3anuse, TandyHbl B KOXHo-Kutailickom Mope). B aTux reorpadpuyeckux soHax ans
onepauuii, NPOBOAUMBIX HE B CE30H LIMKITOHOB, OMNpeAeneHne NMPUPOAHBIX YCIIOBUIA pacdeTHON cUTyauun MoxeT BbiTb
CAEenaHo Ha OCHOBE aHanu3a UMEIOLLUXCS KNUMaTUYECKUX AaHHbIX, UCKIIOYMB TPOMNUYECKUE LIUKNOHBI.

A.7.2.2 TnybuHa mops

[ononHutenbHaa nHpopMaLmsa n peKoMeHAaLum OTCyTCTBYIOT.

A.7.2.3 lpyHTOBbIE YCNOBMA U NPOMUNBL MOPCKOro fHa

A.7.2.3.1 O6wue ceeageHus

O6wue reotexHu4eckne TpeboBaHUS K MOPCKUM COOPYXEHUSIM NpUBeAEHbI B [14].

A.7.2.3.2 CtaunoHapHble cucTeMbl NO3ULIMOHUPOBaHUSA

A.7.2.3.2.1 Obwue ceefeHus

Mnowaaun pasmelyeHUs SKOpel N AKOPHBIX JIMHUIA NNaBy4MX COOPYXEHWIA C NPOCTPaHCTBEHHBIMW CUCTEMaMU Mo-
3ULMOHUPOBaHWSA 3HAYUTENIbHO NPEBLILLAIOT MNoWwaan, 3aHuMaemble yHAaMeHTaMmn CTalUUOHaPHBIX COOPYXEHUN, 3KC-
nnyaTupyoLmxcst Ha MopckoM AHe. TpeboBaHUs K UccrefoBaHUAM NIOLAAKKN JOIMKHBI Npexae Beero 6biTb 06ycnoeneHsl
TMNnoMm MHIC, koTopoe ByAeT ycTaHaBnNuUBaThLCs, HalMYMEM U Ka4eCTBOM JaHHbIX, NOMYYEHHbIX B X0A4€e NPeAbIAYLUMX U3bl-
CKaHWI, a TakxKe NnocrnefcTBUAMU YacTUYHOMO UMK NOJSTHOrO OTKa3a yHAaMeHTa.

PekomeHayeTCsi NPOBECTU BBICOKOKa4eCTBEHHOE reodn3ndeckoe UccrefoBaHne BbICOKOro pa3pelleHus no scei
nnowaaun pacnpeaeneHus dyHgamenTa. Pesynbratbl U3biCKaHUiA HEOOXOAUMO peanucTUYHO WHTEPNPETUPOBaTL C reo-
TIOrMYECKO TOUKW 3peHWs, a NorydeHHble pe3ynbsraTel MHTerpMpoBaTh B CYLLECTBYIOLLUE FreOoTEXHUYECKUe faHHble (ecnu
VMETCS) ANA OLEHKN OrpaHUYeHmnii, HanaraeMelX Ha KOHCTPYKLMIO reorornyeckuMm oco6eHHOCTAMU. Takoe KoMnnekce-
HOoe WcCrefoBaHne MOXET BMOCNeACTBUM CIYXWUTb PYKOBOLACTBOM Mpu pa3paboTke obwema paboT B BEPTUKaNbHOM W
rOPU3OHTaSNILHOM HamnpaBneHUsX 3akioYUTENBHOrO reoTEXHUYECKOro UCCnefoBaHus (T. €. KONMYecTBo, MybuHa n MecTo-
nonioxeHwe LwaxT npobooTbopa rpyHTa U(MNK) UCNBITaHWIA MO MECTY, TAKUX KaK METOA CTaTU4ECKOro 30HAUPOBaHUA FpyHTa
€ M3MepeHneM NopoBOro AaBfeHns) U NOMOYb MHTEPNPETUPOBaTL NoMyYeHHbIe reoTeXHUYeckne AaHHule. MNpeablaywme
nccnefoBaHus NMoLWaaKy, a Takke UMEOLLMIACS OMbIT MOTYT CHU3UTL 06beM TeKyLLUX UCCReaoBaHUi nnowaakn. Hekoto-
pble NpUMepbl TakUX KOMIMIEKCHbIX reooriyecknx 1 reopusnyecknx nccrieqoBaHunin npusegensl B [15] n [16].

A.7.2.3.2.2 Ot6op npob rpyHTa n nabopaTtopHble UCMbITaHNSA

Ecnn KOHCTPYKTOP COYTET HYXHbBIM MOMOXWUTBECA Ha NpobooTOop rpyHTa U nabopatopHble UCNbITAHUSA BMECTO UC-
MbITAHUIA NO MECTY, TO KOHCTPYKTOP [OIMKEH 3HaTb, YTO U3MEPEHHLIe CBOWCTBA 0Opa3sLioB rpyHTa, U3BMEYEHHbIX U3 FNy-
OOKOBOAHBIX Y4aCTKOB, MOIYT OTNMYaTLCHA OT 3HavyeHuii no mecTy. bes cneuyuanbHbIX Mep NPefoCTOPOXHOCTU KOHTYP
rMAPOCTaTUHECKOro NOPOBOro AaBMNEHWS U pe3ynsTUpYIoLLee Bo3AencTBME Ha Kakne-nubo pacTBOpeHHbIE ra3bl MOXET Cy-
LLieCTBEHHO M3MEHWUTL CBOWCTBA FPYHTa MO CPaBHEHUIO C TEMU, KoTopble ByayT NPOSBAATLCA B YCIIOBUSAX NO MecTy. M3-3a
3TUX 9PPEKTOB NPEANOHTUTENBHBIMU ABNAKOTCA UCNBITAaHWA NO MecTy Nubo cneuunansHble nabopaTtopHbie UCNbITaHUS MO
onpefeneHuto CBOMCTB rpyHTa. HeKoTopble CYLLEeCTBYIOLME reOTEXHUYECKUE UHCTPYMEHThI MPKU MCMONb30BaHMKM METOAUK
poTopHoro 6ypeHus B ryBokoBogHLIX UccrefoBaHusaX npueeaeHsl B [16]. OT6op kepHa ¢ noMoLbio «BypoBoii kapeTkn»
WnU BNMHHOMEPHbLIX YCTPOIACTB Ans oTBopa KepHa Takke nokasaHbl AnA obecnevyeHns NPOUHOCTM Ha cpe3, SKBUBAmNEHT-
HbIX TEM, KOTOpbIE NOSyYeHbl B pe3ynsTaTe pOTOPHOro BypeHns u MMeLoT NepcnekTUBLI B Ka4yecTBe ansTepHaTUBbLI METOAY
ot6opa KepHa (cM. [17] 1 [18]).

A.7.2.3.2.3 NcnbiTaHnsa no MecTy

McnblTanus no MecTy MoryT obecnequtb 6onee HafeXxHyto OLeHKy napaMeTpoB FPyHTa U CrnaguTb BOMPOCH!, Ka-
caroLuecs HapyLleHuin o6pasLos. Mpu 3TOM MCNONbL3YIOT cneaylolue cTaHgapTHblE MHCTPYMEHTbLI: YCTPOWCTBO AN U3-
MepeHUA MPOYHOCTU rPYHTa Ha CABUr ¢ NPUMEHEHWEM ANUCTAHLMOHHOIO ynpasneHua (4O0HHbIE NGO BHYTPUCKBAXNHHbIE
YCTpoiicTBa), Nbe3030HA (ANA NONYYEHUA OLEHOK NOPOBOro AaBrieHUsl M MPOHULIAEMOCTHN MO MecCTy), a Takke obopyao-
BaHWe CTaTU4eCcKOro 30HAUPOBaHUA rPyHTa ¢ U3MepeHnem NopoBoro AaeneHus. MNpenmylyecTsa MeToAa CTaTUYECKoro
30HAUPOBAHUA PyHTa ¢ U3MEePEHUEM NOPOBOro AABNEHNA BKIIOYAIOT MOy4eHMe HENPEPLIBHOrO Npoduns conpoTusne-
HUS FPYHTa, KOTOPLIA NO3BOMSET BLIMONHUTL NOAPOOHYI0 CTpaTurpaduyeckylo oUeHKy. PedynsraTbl cTaTUi4eckoro 30H-
AMpOBaHUA rpyHTa HeobxoAMMO OTkanubpoBaTb NO pesynesTaTtam APYrux UCMbITaHWA NO MECTY (Hanpumep, YCTPOMUCTBO
M3MepeHUsl MPOYHOCTU rPYHTa Ha cABUr) N NabopaTopHble UCMBITAHUS NO Hanu4uio, YTo6bl KONMYECTBEHHO ONPEAENUTL
ConpoTuBReHne rpyHTa. KoMmnnekcHoe o6cyxaeHne UHTEpNpeTaLnmu JaHHbIX CTaTUMEeCKOro 30HAMPOBAHUS TPyHTa C U3-
MepeHUeM MopoBOro AaBNeHUs MOXHO HaiTu B [19]. [pyrne nepcnekTuBHbIE UHCTPYMEHTbI BKItodaloT T-06pa3Hbli neHe-
TpomeTp [20].

A.7.2.3.2.4 PexomeHayeMblil nopagok c6opa gaHHbIX No MroLagkam ycTaHOBKU

UHxeHepHble U3biCKaHWA JOMKHbI BLINONHATLCA ANA KaXAO0W NNowaaku, e pacnonaraeTcs nrasyyee coopyxe-
Hue. MporpaMma MHXEHEPHbIX M3bICKaHU [OMKHA (KaKk MUHMMYM), W XenaTernbHO B YKa3aHHOW NocrnefoBaTenbHOCTH,
COCTOSITb U3 CreAYIoLLUX YacTen:

a) poHoBbIE reousnveckne U3biICKaHus

PervoHanbHble reonornyeckne faHHble cHadana AomkHel 6biTb nonyyeHsl, 4Tobbl 06ecneqnTs HopMaLuto peru-
OHafbHOIo Xapakrepa, KoTopas MOXeT NOBAWUATL Ha aHanu3, KOHCTPYKLMIO U pa3meLleHne dyHaamenTa. Takue gaHHble
cneayeT UCnosb3oBaTh MpU NIaHMPoOBaHUN U3bICKAHWIA BLICOKOTO pa3peLleHns U re0TeXHUYECKUX M3biCKaHWin nnoLaakm,
a TaKkke obecneunTb cornacoBaHue BbIBOJOB NOA3EMHbIX U3bICKaHWIA C U3BECTHBEIMMU Fre0Norniyeckumm yernosusamu. Cneyu-
duuHble Ans nnowaaku oHoBbIE AaHHbIE AOMKHLI BKMKOYATh NOBTOPHYIO SKCMNEPTU3Y TPEXMEPHbIX, MHOroKaHanbHbIX
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JaHHbIX, NOMyYeHHbIX ANA reonornyeckoil passefku, a Take aHanns akTopos reonornd4eckoro pucka, UCnonb3yemoro
4NA pasMelleHns pa3BeAoqHbIX CKBaXWH. TpexMepHble AaHHble MoryT GbiTb 06paboTaHbl NOBTOPHO AN YCUIIEHUS UX
BbICOKOYACTOTHOrO KOHTeHTa. lNpeanaraeMble UCTOYHUKN ¢ Gonee noagpobHon uHdopmaLlueil no Teme npueefeHsl B [21];

b) nsbickaHus Ha MOpcKoM fiHe u obcregoBaHUe rpyHTa MOPCKOro AHa

CneundmnyHas fns KOHKPETHOW nowagkn reopusndeckas UHpopmaLua BbICOKOro paspeLleHns AomxHa bbiTb no-
Jly4eHa B OTHOLLEHWM YCITOBUIA, CYLLECTBYIOLLMX Ha W BOGNWU3KU NOBEPXHOCTU MOPCKOro AHa. M3bicKaHWsA AOMKHLI BKIOYaTh
KapTUpoBaHWe U onucaHue BCEX YepT MOPCKOro fHa, KOTopble MOFyT OoTpuuaTenbHO NOBNUATL Ha dyHAaMeHT. Takue
napaMeTpbl BKIOYaIOT B ce05: KOHTYPbl MOPCKOFO AHa, KPYTU3HY CKIIOHa Ha MOPCKOM AHe, cTpaTurpaduio MENKOBOA LS,
norioxeHwe penbeda AHa, KOTOpble MOMYT BIIMATL HA NOAMbLIB, BanyHHbIW FPYHT, NOABOAHbIE NPENATCTBUA U HeGonblune
KpaTepel, BblAeneHne dtonja, BOPOHKU BbIxoga dnionga, Hebonblune pasnomel, ononsHesble 6nokn, GypoBoii wnam,
npeablgyLyee Mcrnofb3oBaHe MOPCKOro AHa W rasorngparsbl.

Onsa nabickaHuii HeoBXoAUMO UCNonb3oBaTh reoduandeckoe obopyaoBaHUe U METOAUKN, KOTOpLIE COOTBETCTBY-
0T MHTepecytoLelt rmybuHe Mops, a Takke obecneunBatot nonyveHne n3obpaxkeHuit MOPCKOro AHa ¢ BLICOKUM paspe-
LUeHUeM, a Takxke NogpobHyto cTpaTurpadudeckyto MHopMaumio Ha NpueMneMyto rmy6buHy UccneaoBaHUa HUXE 30HbI
BNUAHMA coopyxeHus. CTpaTurpadudeckue AaHHbIe, NONyYeHHbIE TakuM 06pa3som, AOMKHbI GbiTb MHTErPUPOBaHLI C reo-
TEXHUHECKUMU AaHHBIMW, COBpaHHBIMU BNOCIEACTBUN (CM. CNEAYIOWMUI NYHKT), YTO6LI NPOU3BECTU UHTEPNONALMIO U(UNK)
SKCTPanonsLmMio AaHHbBIX O FPyHTe B criyyae nepemMeLleHns SKopsa nocre NpoBeAeHNs reodprndeckux N reoTEXHNHECKUX
nuccnenoBaHuii;

C) reoTexHUYeckne n3bickaHus

NHTepBansl npo6ooTbopa 1 ucnbITaHuii No MecTy AoMmkHbI o6ecnevmnBaThb, YTOOb! KaXablii BaXHbI cTpaTurpadguye-
CKMiA cnoit Hagnexatumm obpasom 6bin oxapakTepusosaH. PacyeTHbIe NapaMeTpbl FpyHTa ANA pasnUYHbIX CNOEB AOMKHbI
ObITe OMNpeAeneHsl Ha OCHOBE MPOrpaMMbl HAaTYpHLIX U3MEPEHU, KOTOpas UCTLITLIBAET MPYHT B HAaCTOMBLKO HENOBPEX-
JEHHOM COCTOSHWM, HACKOMbKO 3TO BO3MOXHO. [MOCKONbKY MOXHO OXUAATL, YTO Ka4ecTBO 06pa3LoB rpyHTa 6yaeT yxya-
LaTbCA C yBENUYEHNEM rMybuHbl, TO UCMONB30BaHNE METOAOB HATYPHBIX UCNBITAHUI PEKOMEHAYETCA ANSA rMyGoKoBOAHBIX
nnowaaok. Kpome Toro, o6pasubl rpyHTa MOryT notpe6oBaTbca ANA UCCNeaoBaHNA NEPCNEKTUBHBIX UHXEHEPHbIX CBOWCTB
rpyHTa.

CopaepxaHue 1 06beM rmyboKOBOAHBIX MCCNEAOBaHUIA FpyHTa A0MKHLI BbITh BCErfja NpuBA3aHbl K cnelduyHbIM yc-
nosuAM npoekTa. Npu NNaHnpoBaHUKU UCCIeA,0BaHUA rPyHTa HEO6XOAUMO yunTLIBaTE Criegytolme obLyme pekoMmeHaaLmu:

- eCny OTCYTCTBYET NPeALUECTBYIOLMIA ONbIT NO Nfowagake, TO MUHUMarbHbIA 06beM JOMmKeH COCTOATb U3 OfHOW
GypoBOI CKBaXWHbI C YepeayomuMcs Npo60oT6OPOM U BHYTPUCKBAXWHHBIM CTaTUMECKUM 30HAUPOBAHUEM PYHTa C U3-
MepeHneM NopoBOro JaBfieHNs B MecTax YKINafAKn AByX SKOpen;

- €CInK 3TN BypoBbIe CKBaXKWHBI NOKA3bIBAKOT 3HAYUTENBHYIO BEPTUKANbHYIO U (M) BOKOBYIO U3MEHYNBOCTL B Npe-
Jenax cxeMbl NO3NLMOHWUPOBaHMS], TO HYXHO YBENUYUTL KONUYECTBO BypOBLIX CKBAXWH,;

- nabopaTopHble UccrefoBaHUS AONXHBI NPEACTaBNATL CTaHAAPTHBIE KNaccudUKaLUoHHbIe UCNBITAHWA 1 onpeje-
rleH1e Hef pPEHMPOBaHHOMO CTaTUMECKOro HanpsXeHUs Ha caBUI 06pasLoB MKUHLI. B 0THOLWEHUN cBaltHbIX SKopei, AKopeil,
3arny6nsemblX NpoTackuBaHueMm, U NIMTOBUAHBIX SKOpei pPeKOMeHAYETCA NPOBOAUTL UCNBITAHUS METOAOM KOHCONUAUPO-
BaHHOrO NPOCTOro CABWra U (UNi1) METOZOM HEKOHCONUAUPOBAHHOTO HEAPEHNPOBAHHOIO TPEXOCHOTO CxXaTus. [ns Bakyym-
HbIX SIKOpel peKoMeHAYeTCS NMPOBOAUTE KOHCONUANPOBaHHbIE UCNBITAHUA METOAOM HEAPEHUPOBAHHOMO KOMNPECCUOHHO-
o TPEXOCHOIO CXaTUSA U PaCcTAXEHWUS;

- HEeCKOmMbKO TUKCOTPOMHLIX MCMbITaHUi Ana dopMupoBaHua 6as3nca ANA OUEHKU pacCTaHOBKW B 3aBUCUMOCTU OT
BPEMEHM MOCne YyCTaHOBKN AKOpS;

- KOppesnauua 3Ha4eHUs yAernbHOro CONPOTUBNEHUS PYHTa NOA KOHYCOM 30HAa NpU CTaTUHMECKOM 30HAMPOBaHUN
rpyHTa ¢ U3MepeHWeM MopoBOro AaBfEHWUS CO 3HAYEHUSAMU, OnpefeneHHbLIMU MeToAaMn NPOCTOro CABUra WU (UNKU) He-
KOHCONMUAMPOBAHHOIO HeJpPEHNPOBAHHOTO TPEXOCHOMO CXaTWusA, a Takke UCMoNb3oBaHWe BbiBEAEHHOTO KoadduumeHTa
HecyLLei cnocoBHOCTU ANns pa3paboTku HenpepbiBHLIX HeAPEHUPOBaHHbLIX NPOdUNe CTaTUMECKOro HaNpPAXeHNs casura
B MHTepBanax rnybuH, OXBaueHHbIX CTaTUMECKUM 30HAMPOBaHWEM FPYHTaA C U3MEpPEHWEM NOPOBOroO AaBMeHUs;

- HECKOMbKO TUKCOTPOMHLIX UCMbITaHUA MO ONpeAeneHnio cTeNeHn NepeynnoTHEHUA CNOEeB MWUHLI, Kak Npasuno,
YNyyLwaKT OCHOBY AN BbIBEAEHWUS XapaKkTepHOro HepeHUPoBaHHOrO NPOdUNA cTaTUYECKOro HanpsxXeHus casura Ans
MECTOMONOXEHMUS;

- €CIM BbISIBNEHb! IMybokne OTNoXeHUS IMUHBI, TO PEKOMEHAYETCA NPOBOAUTL AUCTAHLIMOHHBLIE UCMBITAHUS C NOMOLLIBIO
YCTpOCTBa U3MEPEHUA NPOYHOCTU FPYHTa Ha COBMI B MaccuBe B COMETAHUN C YKa3aHHLIM Bbille 06bemMoM, Npu 3TOM Npou-
HOCTb IPYHTa Ha CABWI CriefyeT KOPPEKTMPOBaThb Ha adhdeKT CKOpOCTU gedhopmanun npexae, Yem UCnonL3oBaTh B [22].

TeM He MeHee ecrny BbICOKOKaYeCTBEHHbIE FeOTEXHWYECKWNE AaHHbIE YXe UMeloTCA ANA paiioHa pacCTaHOBKU KO-
peit 1 HebonblLOe U3MEHEeHWe CBOWCTB rpyHTa NoApasymMeBaeTcs B npegenax nnowaaun gpyHaamenta nuéo ecnu obwmp-
HbIA OMBIT NPUMEHWUTENBHO K BEIGpaHHO KOHLENUMW PyHAAGMEHTa Ha y4acTKe MOXET 6bITb UCNONBb30BaH, TO BbILLEYKa3aH-
Hble peKoMeHAaLnn MOXHO U3MEHWUTL COOTBETCTBYOWMUM oBpa3om (cMm. [20] u [21]).

MWHUMarnkeHoe BepTUKarnbHoe MpoCTUpaHWe WCCREAOoBaHUA NMOWAaAKM AOMKHO OTHOCUTBLCA K pacdeTHOW 30He
BNUAHWUA NoBeLeHUss OCHOBaHUS dyHAamMeHTa W NpeBbIlaTh NPOrHo3MpyemMoe pacHeTHoe NPOHWKHOBEHWE, NO KpalHen
Mepe, Ha AMaMeTp BaKyyMHOro SKops UNu LUMPUHY Narbl SKops, B (cM. pucyHok A.26). Ecnu yuuToiBaeTcs npuxumato-
Lee ycunuve, co3jaBaeMoe BHELLUHUM AaBrneHWEM BCMEACTBME OTKaYKW BO3fyXa U3 BEpxXHeil kamepbl BaKyyMHOro Skops
(cBawn), B aHanuse BepTUKanbHON CNOCOBHOCTU, TO XapaKTepPUCTUKa PYHTa 40 TPeX AMaMeTpoB AN BaKyyMHbIX SKOpen
UNU TPEXKPaTHOW LUMPWHBI AN NAUTOBUAHBLIX SKOPei HUXe pacHeTHO rny6uHbl NpoHKkHoBeHUS Byget Gonee yMeCTHOM.
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BaxHo obecneqnTh, 4ToObI OTCYTCTBOBANM BLICOKONPOHUL@EMbIE CIOW B 30HE, Ha KOTOPYIO BMUSIET NpUBEAEHNe B Aelt-
CTBUE NpUXMMaLOLLEro yCUnus, cosjaBaemMoro BHELLHUM JaBfieHWeM BCriefCcTBME OTKaYKU BO3fyXa U3 BEpXHeN KaMepbl
BaKyyMHOro AKops, 0COBEHHO ecn AKopb By eT NPOTUBOCTOATL NPOJOMKUTENBHO AENCTBYIOLUM CUaM, TakuM, KoTopble
HOPMUPYIOTCA KOMbLIEBLIMU TEYEHUAMU.

Ecnu neccnegoBaHue rpyHTa B OCHOBHOM BbIMOMHAETCA € MNOMOLLbIO CTATU4ECKOrO 30HAUPOBaHUS TPyHTa C U3Me-
peHWeM MOpOBOroO AaBMeHUsi, To peKkoMeHayeTcs, YTobbl, MO KpaiHeil Mepe ofHa WwaxTa U(Unu) ANWHHLIA KepH Obinu
oTobpaHbl ANA KanMBpOoBKKU pe3ynsTaToB CTaTUHECKOro 30HAWPOBAHUS MPYHTa C U3MEPEHUEM MOPOBOro faBneHuns. OToT
CTBOSI/KEPH JOMKEH GbiTb 0TOBpaH Ha O4HOM U3 MECT NMPOBEAEHWUSA CTATUYECKOrO 30HAUPOBAHWS FPYHTa C U3MepeHueMm
NMopoBOro AaBMEHUs.

MpW M3bICKAHUAX Ha NMoLaAKe TakKe CTOUT YYUTbIBATh, YTO B Xode pabodero NMpoeKTUPOBaHUS COOPYXEHUS W
CUCTEMbI MO3ULMOHUPOBAHNSA MECTO YKINaAKu SKopel Ha AHe MOXET U3MEHUTLCA MU3-3a U3MEHUBLUECH AMNVHBI SKOPHBLIX
TNIUHWIA 1 (MNKU) Kypca NOCTAHOBKW COOPYXEHUS, XapakTEPUCTUK COOPYXEHUA N AKOPHBIX NTUHUIA.

HekoTopble nNpuMepbl o6beMa paboT B pamkax MsbickaHuii npusegeHsl B [20] 1 [23], a npuMepbl MHTepnpeTauum
JaHHbIX — B [24] u [25];

d) nporpamma ucneITaHWin rpyHTa

OcHoBHasA Lenb peanusauuu nporpaMmel NabopaTopHbIX UCMBITAHUIA 3aKMoHaeTes B Hafnexalleh oLeHKe Beex
BXOAHbIX MapameTpoB, KOTOPbIE HEOOXOAUMEI 4J1A FEOTEXHUHECKOrO U CTPYKTYPHOrO MPOEKTUPOBaHMUS, ANsi BCEX BaXHbIX
cnoes. Korga 370 NPUMEHUMO, TO UCMNbITaHUS crneayeT BbiNOMHATL B COOTBETCTBUU C NPU3HAHHBLIMW CTaH4apTamu.

JononHuTensHble UCMbITAHUA BLINOMHAKT ANA ONpeAeneHnss eCTECTBEHHOro CMonN3aHusa 1 LUKIUWYecKoro nosee-
HWUSA FpyHTa C Lienbto NornyYeHns BO3MOXHOCTU MPOrHO3MpoBaHWA B3auMOLEWCTBUA CTPYKTYPbI rPYHTa U3-3a gonrospe-
MEHHOIO 1 LIUKITUYHOrO HarpyxeHus. Heo6xogMMo y4nTeIBaTE NapaMeTpbl NPOHULAEMOCTH, TUKCOTPONUU U UCNBITAHUA Ha
YNIOTHEHWE FPyHTa, YTOBLI NMOHATL 9pdeKThl pasmMeLleHns 415 NPUBOAMMEIX B ABUKEHWUE CBalHBIX KOHCTPYKUUI U y4eTa
obbeMa AnA BaKyyMHbIX SKOpei 1 BakyyMHbIX AKOPel KECCOHHOW KOHCTPYKLUHN.

B 4MCTO MMHAHBIX FPYHTax nporpamMma HaTypHbIX UCCliefoBaHuiA, a Takke nporpamma nabopatopHbix UCnbITaHUA
LOMKHbl oBecrnednBaTs nonyveHue crnefylollein MHdopMaLmm, Kotopasa HeobxognuMa ANA onpeaeneHnsa HageXHON KOH-
CTPYKLUMM CBaAHBIX N NIMTOBUAHBIX SKOpeid, B 3aBUCUMOCTH OT TUNA U pazMepa AKOpSA, a Talkke Harpy3ku aKops:

- obuwas knaccudukaums rpyHTa, Knaccudukaumsa n UCNbITaHUA MHAEKCHBIM METOAOM;

- U3MEHeHWe HanpshKeHU B rpyHTE MO BPEMEHMN W CTeNeHU NepeynnoTHEHNA FPyHTa, CKMMaAeMOCTb PyHTa (T. €.
MOAYMb Pa3rpy3kn U neperpysku), Kak 3To U3MepeHO B XOAE UCMbITAHUIA C NOCTOAHHOW CTEMNEHbI0 HANPSXEHUA UNn Uc-
MbITaHUA C MOCTOSHHON Harpy3KoMn;

- NPOHUL@EMOCTb MpyHTa;

- cTaTU4ecKoe HanpsXeHWe caBura NepeMsToro rpyHTa U HyBCTBUTENbHOCTL NOYBLI,

- MOHOTOHHOE U LMKITMYecKoe cTaTUYeckoe HamnpsbKeHUe cBura B YCNOBUAX COOTBETCTBYIOLLErO cpeaHero u uu-
KIMMYECKOro HanpsXXeHUst AN TPEXOCEBOI0 cXaTtusi, HabyxaHusi, a Taloke TpaeKkTopumn HanpsxeHuit DSS; o6pasubl npeano-
YTUTENbHEN UMETE @aHW3OTPONUYECKN YIITIOTHEHHBIMUI, U XeraTernbHo, YToObl Gbinn BEINOMHEHB! MKNUYECKUE UCTIbITaHUS
B OXUAaeMeblil nepuof Bo3aeicTBUSA B JOMNONTHEHUE K Nepuogy HopMarbHOro uukna B 10 cekyHa,

- AaHHble Npu Nonayyecty, YTobbl onpeAenuTL BO3MOXHYIO MOTEPIO CTaTUYECKOro HaNpsXXeHWa caBura B yCnoBu-
SAX NPOAOIKUTENBLHOrO BO34ENCTBUA (B Criydasix, Korja UMeeTcs cunbHOe MPOAOMKUTENbHOS BO3AeicTBUe, Hanpumep
KonbLEBbIE TEYEHUS, T. K. 3TO BaxHO). Linknuyeckne HanpspkeHUs AOIMKHBI HAKNaAbIBaTLCA Ha NPOAOMKUTENBHOE BO3AEN-
CTBME, eCNnU 3TO UMEET OTHOLLEHUE K pearnbHbIM pacYeTHLIM CUTyaLMAM,;

- XapaKTepUCTUKW YNIIOTHEHHOMO NePEMSTOrO MpyHTa (CKUMaeMOCTb N NPOHNLIAEMOCTD),

- MPOYHOCTHBIE XapaKTEPUCTUKA NEPEYIIIOTHEHHOTO NEPEMATOrO FPyHTa;

TUKCOTPOMHOCTb MPYHTA;

- napameTpbl, HeobxoguMble ANst PopMUPOBaHUS KpUBLIX P-Y (T. €. 50 %-Hblll ko3 dULmMeHT gedpopmauuu, £50);

€) 4OMNONMHUTENbHbIE U3bICKaHUS.

Mpu HeoBXoAMMOCTU JOSMKHLI ObITh BLINOMHEHB! AOMONMHUTENBHBIE U3bICKAHWA UMW UCMLITAHUA ANA OLUEHKN cneay-
FOLLIX aCneKTOoB:

- BOAHOW 3po3uu;
peakuun rpyHTa Ha 3eMNeTPSICEHUE,;

- HecTabunbHOCTU MOPCKOTO fHa;

- ycaflku rpyHTa MOpPCKOro fHa.

A.7.2.3.3 MobusbHbIE CUCTEMBI NO3ULMOHUPOBAHUS

Akops Anst MoGunbHbIXx MHIC YacTo NpoeKTUpyoT NPM OTCYTCTBUM AaHHBIX O IPYHTaxX Ha KOHKPETHLIX nroLyagkax
yCTaHOBKW. Takoi Noaxop 3a4acTyto MOXET ObITb onpaBgaHHbLIM, XOTA 06bIMHO NpeAnoYTUTENBHLIM ABNAETCA NPoBefeHNe
COOTBETCTBYHOLLUMX UCCIEA0BAHWUI MPYHTa KOHKPETHOM MOLLaAKN YCTaHOBKM, €CTIN XapakTepPUCTUKN ee MOPCKOro AHa oT-
NnYatoTes 0T 06BIYHBIX UK ecnn Heobxoauma Gonee feTanbHas aHanuTU4ecKas oLeHKa YCNoBUi 3asiKopeHus (CM. peko-
MeHAauumn No nraHMpoBaHuto cbopa faHHbIX ANA UCCnenoBaHUa MOPCKOro AHa, MpuBeAeHHble BA.7.2.3.2.4).

A.7.2.4 CTaTucTnu4eckne agaHHble no BonHam

M3-3a n3MeHUMBOro xapakrepa nogbemMa ypoBHA MOPS NOCTOAHHO perucTpupyemsle AaHHbsle nogbema BofHOM Mo-
BEPXHOCTU (COCTOSAHUIA MOPS) OBBIYHO ONUCHIBAKOTCA B TEPMUHAX CTATUCTUHECKUX NapaMeTpoB, TakUX Kak 3HayuMast Bbl-
coTa BOJfH, CMeKTpasnbHbIA NUKOBLIA NEPUOL UMK CPefHUA Nepuod BUAUMBIX BONH, (hopMa CnekTpa W HanpaBneHHOCTb.
[pyrvne nHTepecytoLle napaMeTpbl MOXHO BLIBECTU Ha OCHOBE 3TUX NapaMeTpoB.
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Mepuoabl BOMTHEHWIA MOTYT CEPLE3HO OTPULIATENBHO BIUATL HA CUNY BONHOBOrO Apeida U nepeMeLleHus nnasy-
Yero COOpYXeHUsl, NosSToOMy HeobxoAMMO MccnefoBaThb Juana3oH NepuoaoB BoflHEHUA. HanpuMep, Korga BhIMOHAETCA
aHanu3 No3ULUOHUPOBAHMUS C NOBTOPSEMOCTbLIO BONH B 100 neT, To pekoMeHayeTca nNpoBepsATb Habop KOMOUHaLmiA co
3Ha4YMTENbLHOMN BLICOTOIA BOITH U CrieKTparnbHbBIM NMUKOBLIM NMepuofoM, BeibpaHHbIM U3 nepuoaa B 100 net co 3Ha4YMTENBLHOM
BbICOTOI BOMHBLI — KOHTYPHOIA NIMHUE cneKkTpanbHOro NMKOBOro nepuoga Ana 3TOW 30HbI.

A.7.2.5 CtaTuctuyeckue aaHHole rno BeTpy

JononHuTenbHas nHgOpMaLMsa U peKoMeHaaLumn No BETPOBLIM Harpy3kam npusegeHsl B [26].

A.7.2.6 Npodunu TeueHuin

Haunbonee pacnpocTpaHeHHLIMN KaTeropusiM1 Te4eHnii ABNATCA:

- NPUNUBHBIE TEYEHUS (CBA3AHHbIE C aCTPOHOMUYECKUMMN NpUnuBamm);

- KpYroBble Te4eHUs (CBsA3aHHbIe C OKeaHCKUMU KPYTOBLIMU CXEMaMU, HanpuMep KonbLEBLIE U BUXPEBLIE TEYEHUS),

- TeYeHus:, Bbl3blBaeMbl€ LLITOPMOM;

- TeYEHUs, Bbi3biBaeMble €4UHUYHON BOMHONA (CONMMTOHOM).

[nsA yKasaHHOro coctosiHUA Mops obLyas cKopocTb TeYeHUs NpeacTaBnseT coboil BEKTOp CyMMbl CKOpPOCTEN Te-
YeHWs, NPUMEHUMOro K nrowaake. B onpegeneHHbIX reorpadU4ecknx 30Hax BO3geNCTBUE TEHEHUS MOXET onpeaensTb
KOHCTpYKUmio. MoaTomy BbIGOp COOTBETCTBYIOWMX Npodurieil ckopocTel TedeHna TpebyeT TulatensHoro aHanumsa. [Ans
nony4yeHus AonofnHUTeNsHON MHopMaLmu No BO3AEACTBUIO TEYEHUA cM. [27] n [26].

A.7.2.7 CHe2 u obneaeHeHne

JononHuTenbHas HopMaLMs N peKoMeHAaLMn OTCYTCTBYIOT.

A.7.2.8 Mopckoli ned

HononnumenesHasa uHgopmayusa u pekomeHdauuu omecymemeyiom.

A.7.2.9 OBpacTaHne MOpPCKUMU OpraHM3Mamu

JononHuTenbHas HopMaLMs N peKoMeHAaLn OTCYyTCTBYIOT.

A.7.3 BHeluHMe BO3geiNCTBUSA OKpyXalowel cpeabl Ha AKOPHbIE NIMHUK

A.7.3.1 O6bwme ceepeHus

JononHuTtenbHas UHPOPMaLMs U PEKOMEHAALIMN OTCYTCTBYIOT.

A.7.3.2 BosgeicTBus TeMeHui

HononHuTeneHas nHpopMaLus U peKoMeHAaLUu OTCyTCTBYIOT.

A.7.3.3 Bozdelicmeus nx0a

HononHumensHas uHgpopmayusi u pekomeHdayuu omcymemaeyiom.

A.7.3.4 Bubpaumu AKOPHBIX NINHWIA, Bbl3biBaeMble BUXpeobpasoBaHnem

MOTOK XUAKOCTU, NPOTEKAIOLNA Yepes y3KUA SMEMEHT, MOXET Bbl3blBaTb HECTAGUNbHYIO CTPYKTYpY NOTOKa W3-
3a 06pa3oBaHus 3aBUXpeHus. [pu onpeaeneHHbIX KPUTUYECKUX CKOPOCTAX MOTOKa YacToTa o6pasoBaHUA 3aBUXPEHUS
MOXET COBMNajaTb C KpaTHOW 4acToToi Un cybrapMoHuKkoilt cOBCTBEHHOW YacToThl BUGpaLMK anemMeHTa KOHCTPYKLUUN U
Bbl3bIBaTb rapMOHUYECcKUe Unu cybrapMoHuyeckme Bo3byxaeHus, nepneHANKYNSapHbLIe K NPOoA0NbHOR OCK aNeMeHTa KOH-
CTPYKLMU, UNK napannesibHble NOTOKY, UK NepneHANKYNSpHLIE K NOTOKY. NS AKOPHBIX NUHKUIA nonepeYHble Bubpayun/
BO36YXAEHUS MOrYT NpefcTaBATbL NPobnemMy, NOCKONLKY OHWN UMEIOT TEHASHLUUIO YBENUUNBaTL BO3AEHCTBUA, Bhi3blBae-
Mble NPOTacKMBaHNEM.

Onsa oueHkn adbdekTa nepeMeLleHnit, Bbl3biBaeMbIX BUXpeobpasoBaHueMm, Ha LUNUHAPUYECKUE 3NEMEHTLI KOH-
CTPYKUMK ¢ BonblIMM YANUHEHWEM, KaK NpaBUIIo, CMNONb3YIOT YeTbIpe METoAA:

- YNpOLYEHHas oUeHKa NepemeLLeHuiA, Bbi3biBaeMbIX BUXpeobpa3oBaHUeM, U ycTanoctu,

- MofasnbHbI aHanU3 cnekTpa peakyuit Ha OCHOBE SMMUPUYECKUX MoAEnen (U UCNbITaHUR),

- METOA BbIYUCIEHNUI AMHAMUKN XNAKOCTH, pelualoLmii ypaBHeHue HaBbe-CTokca,

- nabopaTopHble UCNBITAaHUA.

MeToa HyXHO BbIGUpaTh B COOTBETCTBUM C KOHKPETHBIM UCCnefyeMbiM cnydaeM. PekoMeHayeTeca ucnonb3osaTh
NPU3HaHHbIE NONY3MNUPUYECKNE METOAbI, ECINIU XapaKTEPUCTUKN NPOoBNeMbl HAXOAATCA B paMkaxX AWanasoHa NpUMeEHU-
MOCTU Ha OCHOBE NpeAbIAYLLEro UMEIOLLEro OTHOLEHWE OnbITa.

A.7.4 KocBeHHble Bo3geACTBUSA

A.7.4.1 Obwme cBeneHusi

HononHuTenesHas uHgopmaums U peKoMeHAaLun OTCYTCTBYIOT.

A.7.4.2 YacToTHbIE AWanasoHbl

HononHuTenesHas uHgopmaums U pekoMeHAaLUn OTCYTCTBYIOT.

A.7.4.3 BospeiicTBUA BOMH

KonebGaHus coOOpyXXeHUsi C YacTOTOI BOJTH SBNAKTCA BaXKHOW COCTaBNAOLWLEN BO3AENCTBUA HA CUCTEMY NO3ULUOHU-
poBaHus, 0cobeHHO B YCNOBUSAX MENKOBOALS.

BsanmopeicTBUE MeXAy OKEAHCKUMU BOITHAMU U NINaBY4YUM COOPYXEHUEM BLI3bIBAET NepeMeLLEHUNA COOPYXEHus,
KoTopble Ans yaobcTBa MOXHO NogpasfenuTb Ha TPU KaTeropum:

- NepeMeLLeHsi NEPBOro NOPsAKa, Ha3biBaeMble BLICOKOYACTOTHLIMU UMK KonebaHUAMKU ¢ HacTOTOR BONH,

- nepeMeLLeHUs BTOPOro nopsiaka, HasblBaeMble HU3KOUYaCTOTHLIMU KonebaHnamu,

- YCTaHOBMBLUMECS NEpeMeLLEHNS, Ha3biBaeMble CPeHUM BONHOBLIM APerdomM.
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KonebaHus Ha 4YactoTe BOMHbI MOTyT GbITb NONyYeHbl HAa OCHOBE iaHHbLIX UCMbITAHUA C UCMONb3oBaHWeM Mofenu
pEerynsipHbIX BOSH, MOAEMNM ClyYailHbIX BOMH UM KOMIMBLIOTEPHOrO aHanmnsa C UCMofb30BaHUEM MOAXOA0B BO BPeMEHHOM
WK YacToTHOM obnacTAx cornacHo [3].

Kone6aHus ¢ 4acToToil BofIHbI UMEIOT LIECTb cTeneHel cBoboabl: NPOAONLHO-TOPU3OHTarNbHas kavka, nornepeqHo-
ropusoHTasibHas kadka, BepTukansHasi kadka, bopTtoBasi kadka, Kunesas Kayka u peickaHue. B HopMarnbHbIX YCIOBUAX OHU
CYUTAKOTCA HE3AaBUCUMBIMM OT XKECTKOCTU CUCTEMBI NO3ULMOHNPOBAHUSA, 3@ UCKITIOYEHWEM NNaByynx CUCTEM C nepuofamun
cobcTBeHHbIX kKonebaHuii MeHee 30 c.

OpHako B HEKOTOPbLIX Cly4asX XeCTKOCTb CUCTEMBI MO3ULUOHNPOBAHUSA U(UNK) Pait3epoB 1 T. [l. MOXET CYLLeCTBEH-
HO BNUATb Ha konebaHus ¢ YacToToi BonHbl. OAHUM U3 NPUMEpPOB MOXET CYXUTb rrybokoBofHbI byit Tuna CALM, rae
Ha konebaHua Gysi ¢ YacTOTOM BOSHLI BIIMSIOT XKECTKOCTb, UHEPLUA U CONPOTUBIIEHNE SIKOPHLIX JIMHUIA, @ TakKe COOTBET-
cTBylOLYME CBOWCTBA cpefHErNyOUHHBIX NTMHWIA OTrpy3ku HedbTU. B Takux cnydyasx TouHble konebanus bys CALM moryt
6bITb NONMy4YeHbl TONMLKO Ha OCHOBE aHanu3a Beell CBA3aHHOW cucTeMbl Byii/cucteMa no3amuuoHMpoBaHus/cucTema oTrpys-
KW. KpoMe TOro, ycTarnocTHbIIA aHanm3 SKOPHbIX JIMHUIA U JTMHUA OTTPY3KWU [OMKEH YYUTLIBATL 3TO CBSI3aHHOE MOBEAEHUe.

Hu3akoyacToTHble KonebaHus BbI3bIBAOTCA HU3KOYACTOTHBIM KOMNOHEHTOM BO3AEACTBUA BOMH BTOPOro Nopsaka,
KOTOpble B LIENOM JOBOIMBHO HE3HauuTerNbHble MO CPaBHEHUIO C BO3AENCTBUEM NepBOro nopsaka. Ms-3a 3Toro HU3Ko-
YaCTOTHOE BO3fENCTBUE HE UrpaeT CYLIECTBEHHON pPonu B NepeMeLeHUAX B BEpTUKaNbHOW nnockocTu (T. e. 6opToBon
Kadke, AnddepeHTe U BEpTUKASBLHON Kavke), Korfa NpUcyTCTBYET CUNbHOE rMapocTaTuYeckoe BocCTaHaBnuealoLee Bos-
AeiictBrue. OfHaKO B ropU3oHTarIbHOW NIMOCKOCTU (T. €. NPOAONbHLIA CHOC, 6GOKOBOW CHOC U pbiCKaHbe), rae NPUCYTCTBYET
TONbLKO BOCCTaHaBNMBaloLLee Bo3feiAcTBUe, OHN 0DycroBrieHbl BO3AENCTBUEM CUCTEMbI MO3ULUOHUPOBAHNUSA U CUCTEMBI
AWHaMMYEeCKOro NO3ULIMOHUPOBaHUS, a Takke J0DbIYHbIX paiisepos. MNMepemelleHns, o6ycnoBNEHHBIE HU3KOYACTOTHLIM
BO3AeNCTBUEM, MOTYT ObiTb CyLLECTBEHHBIMU. OTO 0COBEHHO BEPHO NpU YacToTax, B6nn3KnX K co6CTBEHHOW YacToTe Kone-
6aHuii npuLBapTOBaHHOrO COOPYXeHUs. [To3aToMy B LIenOM TONMbKO HU3KOYACTOTHLIN NPOAONbHLIA CHOC, GOKOBOW CHOC U
pbicKaHWe BKMOYEHb! B @aHanms CUCTEMbI MO3ULIMOHUPOBaHWS.

Hu3skouacToTHble KonebaHWsA NpULLBapTOBaHHOIO COOPYXXEHUA NPOUCXOAAT B Y3KOW MONOCE NO 4acToTe, TakK Kak
Haf HUMM JOMUHMPYET pe3oHaHCHas peakuus Ha co6CTBEHHOW YacToTe KonebaHWi NPULWBaPTOBAHHOMO COOPYXEHNA. AM-
nnuTyaa KorebaHWuil CUNMbLHO 3aBUCUT OT XKECTKOCTU CUCTEMBI MO3ULMOHUPOBaHUA. AMNNUTyAa konebaHui Tak xe CUNbHO
3aBUCKT OT AeMndUpoBaHnsa cUcTEMbI, NO3TOMY Haanexallas oUeHka AemMndprpoBaHna ABNAETCA KPUTUYHOW NPYU BbIMUC-
FIEHUN HU3KOYaCTOTHBIX KonebaHuit. iMeeTcs cyllecTBeHHas HeonpeaeneHHOCTb B OLEHKe, 0COBeHHO AeMndupoBaHuA.

JononHutensHasa MHMOpMaLUsA O NepeMeLLeHnsX NaBy4ynx COOPYXEHWN, Bbi3biBaE€MbIX BO3AEACTBUAMU BOSH,
npegcrasneHa B [9].

A.7.4.4 Bo3gelicTBusa BeTpa

CKkopocTb BeTpa yBenUYUBAETCA C YBENUYEHUEM BLICOTHI Haf, BOAOW. Ecnn ckopocTb BeTpa ykasbiBaeTca Ha sTa-
TIOHHOIA BbICOTe UHOM, YeM 10 M, TO OHa AofmkHa GbiTb ckoppekTUpoBaHa Ao 10 M, ucnonb3ys NPodurib, NPUBEAEHHLIN B
r'OCT P 57148.

BosgeiicTBue BeTpa MOXET BOCNPUHUMATLCA KaK MOCTOSAHHOE WM KaK KOMBUHaLMS NOCTOSAHHOrO KOMMOHEHTa W
MEHSIOLLErocs BO BpeMeHU KOMNOoHeHTa. MeHsoWwuincs Bo BpeMeHW KOMMOHEHT Talkke U3BECTEH B KAYECTBE HU3KOYaCTOT-
HOro Bo3feNcTBUA BeTpa. AHANOrMYHO HU3KOYACTOTHOMY BO3AEUCTBUIO BONH BTOPOro Mopsifika HU3KOYacTOTHOe BO3fEN-
CTBWE BETPa TaKKe Bbi3bIBaeT PE30HAHCHbIA NPOAONbHBIN CHOC, GOKOBOI CHOC U pbickaHue. Hu3kovacToTHoe BosfeicTBue
BeTpa B HOpMarbHbIX YCNOBUSAX BLIYUCNISAETCA Ha OCHOBE 3MNUPUYECKOro CnekTpa SHepru BeTpa, NpeacTaBneHHoro B
I'OCT P 57148. HuskoyacToTHOE BO3AeicTBME BETPA U BOMH B HOPMarnbHbIX YCIIOBUSAX KOMBUHUPYETCA ANA NofyYeHUs
HU3KOYaCTOTHLIX KonebaHunit Berneactame obonx achekTos.

JononHuTenbHas uHdopMaLmMsa No Bo3AeACTBUO BETpa NpeacTasneHa B [3].

A.7.4.5 BosgeinctBua Te4eHUI

OnucaHne nepemeLLeHUA NNaBy4YnxX COOPYXEHUNA, Bbi3biBaeMblX BO3AENCTBMEM TEYEHUI, NpeaAcTaBnNeHo B [28].

WHdopmaLna o Bo3feNCTBUAX TEHEHWUIA Ha NnaByyne cCoopyXeHus, NoABepPKeHHbIe NepeMeLeHNAM, Bbi3biBaeMbiM
BuUXxpeobpasoBaHueM, NpegctaeneHa B A.7.4.7.

A.7.4.6 PacnpepeneHue no HanpasneHUsam

B oueHke adhdhekToB BO3AENCTBUIA HA CUCTEMBI MO3ULIMOHUPOBAHWUS YYUTLIBAIOT XapakTepUCTUKN HanpaBneHHOCTH
pasnuyHbIX NpUPOAHbLIX ABNEHUA. Ecnu npupogHoe siBNeHne NosBMAETCA ¢ TOro Xe HanpaBneHus U NpUBapTOBaHHOE
COOpYXE€HWe nofcTpanBaeTcs Noj 3TO HanpaBfieHWe, TO pesynsTUpyoLne apeKTbl BO3ASUCTBUS Ha CUCTEMY NO3ULKN-
OHUPOBaHUSA 0BLIYHO MUHUMU3UPYIOTCA. TeM He MeHee Korga BOfHbl AeNCTBYIOT noj GonbluMMK yrnamu K BeTpam unu
TEYEHUAM W NPULLBAPTOBAHHOE COOPYXKEHWE He BbICTaBMNEHO No NpeobnagaroLynM NPMPOAHLIM BO3AESUCTBUAM, TO pe3ynb-
TUpylowme addekTsl BO3LENCTBUSA, Kak NpaBumno, BblLLe.

A.7.4.7 MepeMeLLEHNA NNABY4UX COOPYKEHWIA, BbI3biBaeMble BUXpeobpa3oBaHueM

A.7.4.7.1 OcHoBbI NepemelLeHWid, Bbi3biBaeMbIxX BUXpeobpasoBaHeM

LiunuHppuyeckne coopyxeHus, ucnelTbiBatolne Bo3AeNCTBUE TEHEHNUA, CO3atloT YepeayIoLmnecs 3aBUXpeHns Ha
perynspHoin ocHoBe. Ha pucyHke A.7 nokasaHo, Kak aTW 3aBUXPEHUSA NOABMSAIOTCA HUXKE NO NOTOKY B KUNbBaTepHOW CTpye
Luunungpa.
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1 — noTok
PucyHok A.7 — 3aBuxpeHuns HuXe o NOToKy B KWNbBaTepHOW CTpye nocne uunuxapa
YacToTa 06pasoBaHus 3aBUXpeHuii fg oTHocUTCA Kk GespasMepHOMy umncrly CTpyxansa S nocpeacTBOM:

SV,
fo=—2, A1
= (A1)

rae V, — ckopocTb TedeHus,, M/c;
d — AvameTp uunuHapa, M.

3aBUXpeHna co3faloT 3HaAKOMEpEeMEeHHYI0 MOABLEMHYIO CUITY U CUNY CONPOTUBMEHWA Ha uunuHap. Korga ogHa us
COBCTBEHHBIX YacTOT LUMUHAPa NagaeT 6rnmsko k YactoTe o6pa3oBaHUs 3aBUXPEHWIA, TO MOrYT BOSHUKHYTL KonebaHns Lu-
nuHapa. 3ta BubpaLius, BeisbiBaeMasn BuxpeobpasoBaHneM, Hanbonee 4acTo BO3HMKAET B pait3epax N XeCTKUX HaTsKHbIX
CBA3SX CUCTEM MO3ULIMOHUPOBAHWUS NNABYYNX COOPYKEHWNIA.

Bubpauuu, BbisbiBaeMble BUXpeobpazoBaHUEM, TEM HE MeHee He orpaHuyeHbl ANMHHBIMKY LunuHapamu. MNnasyyne
COOPYXEHUS, BbINOMHEHHBbIE U3 LIUNNHAPUYECKUX 3NEMEHTOB, Takue Kak nnaByyne COOPYXEHUA Ha HaTAXKHLIX CBA3AX C
LMIVHAPUYECKUM KOPMYCOM TUMA «spar» W NOAYNOrpyxHele Nnatgopmbl, UCTLITHIBAKOT KonebaHus, Bbi3BaHHbIE BUXpe-
o6pasoBaHWeM, KOrga 4acToTbl UX NPOAONbHO-TOPN3OHTaNbLHO| 1 NONEPEYHO-TOPU3OHTANBHOW Kadku unu 6opToBON U Ku-
NeBo Kavkn Bnn3kK Kk YyacToTe BUxpeoGpasoBaHusi. Ha pucyHke A.8 nokasaH npumep obnactu nepemelLlieHuii nnaBy4ero
COOPYXXEHUSI Ha HATAXKHBLIX CBA3SAX C KOPMYCOM LUIMHAPUYECKO hopMbl TUNa «Spar» B YCnoBusx BuxpeobpasoBaHus
BCMEACTBUE BO3[ENCTBUS Te4eHUA co ckopocThio Gonee 1,0 m/c. Mepuoa nepemelyeHnin B NONEPEYHOM HanpasneHnn
B 3TOM cnydvae cocTaBnsieT npuMepHo 180 ¢, u 3To Bnu3Kko K nepuogy cobcTBeHHbIX KonebaHuii «spar» npu nonepeyHo-
ropusoHTanbHOW Kadke. Takke WUMEIKT MeCTO He3HaYUTENbHbIE NepeMelleHns B NPOAONbHOM HamnpaBneHUn, KoTopble
XapaKTepu3yloTca Nepuogom, COCTaBNAILLMM MPUMEPHO NONOBUHY NEpPUOAa NONEPEYHOro HanpaBneHus.
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X — npoaonbHOe HanpaeneHue; Y — nonepeyvHoe HanpaBneHue

PucyHok A.8 — OBnacTb NepeMeLLeHuiA NaBy4Yero COOPYXXeHUsi Ha HaTSPKHbIX CBA3SAX
C UMNUHAPUYECKUM KOPMNYCOM TUMa «spar» B yCnoBusx BuxpeobpasoBaHus

BO3HUKHOBEHUE CUHXPOHU3ALMM CBA3aHO ¢ GeapasmepHO NpUBEAEHHON CKOPOCTLIO:
V. T

V==, A2
= (A2)

rae T — nepuop cobeTBeHHbIX konebaHuid, c;
V, — CKOpPOCTb TedeHus, M/c.

Onpepenenne V, moxeT BapbupoBaTbes (cMm. A.7.4.7.2.1). Ecnin T asnseTca neprnogom coBCTBEHHbIX KornebaHuii
B CMOKOWHOM Bofe (TeYeHne OTCYTCTBYET), TO CUHXPOHM3aLIMA MOXET, KaK NpaBuio, BOSHNKaTb A5 3Ha4YeHnid 4 < V, <10
NS nonepeyHoro nepeMeLLeHns, Bei3biBaemMoro BuxpeotpasoBaHneM. TOYHBIA AnanasoH CUHXPOHU3aLMKU 3aBUCUT OT Na-
pPaMeTpoB, TakuxX Kak KOHCTPYKLMSI COOPYXKEHUS, YCTPOWUCTBA, CHUXatoLme BuxpeobpasoBaHue, BCNOMoraTenbHble ane-
MEHTBbI, NPOdUNb TEYEHNS, OTHOLLEHNE Macc U AeMndupoBaHue.

Ons MNBY Hanuuue KpaTHBIX BOMIH OT MOPCKOro AHa MPUBOAUT K Goree CroXXHOMY MOS0 CKOPOCTEN TEYEHUs, KO-
TOpoe, Kak NMpaBuno, Takke Bbi3biBaeT BO3OYXEHWE PbiCKaHUA B JOMOMHEHWE K NOMepevyHOMY U NUHENHOW peaKkuuu,
HabrtoaaemMol AN NNaBy4ero COOPYXEHUA C OAHOW KONIOHHOW, TAKOro Kak MraBy4Yee COOPYXEHUE Ha HaTSKHbIX CBA3SAX
C LUnUHAPUYECKUM KOPNycoM Tuna «spar». Kpome Toro, nepnopbl cob6CTBEHHbIX KonebaHuii NpoAonbHO-ropU3oHTasHOM
1 NONepeYHO-TOPU3OHTANMBHON Ka4ykn NIaBy4ero COOPYXEHWA Ha HaTSXHBIX CBA3AX C LMMUMHAPUYECKUM KOPMycoM Tuna
«spary», a Takke MMNBY aABNAlTCA conocTaBUMbIMU, W, Kak nNpaBuno, AnameTp konoHH MMNBY cocTaBnseT npuMepHo no-
FOBUHY OT AMameTpa LMIMHAPUYECKOro Kopnyca «spar». OToT (hakTop UMeET ABa OCHOBHbIX MOCIEACTBUS:

a) nonHas CMHXpoHW3aL s Bo3HUKaeT npy Bonee HU3KUX ckopocTHax TedeHus and MIBY no cpaBHEHUIO ¢ COopyxKe-
HUSMW C LIUNUHAPUYECKUM KOPNYCOM TUMa «spar», 1 3To NPUBOAUT K TOMY, Y4TO NepeMeLLieHus, Bbi3blBaeMble BUXpeobpa-
30BaHleM, CTaHOBATCA Npobnemoii 4nsA cucTeMbl NO3ULIMOHUPOBAHUSA W YCTaNoCcTH paitdepa BMECTO NPOYHOCTU CUCTEMBI
No3ULMOHUPOBaHWUA ANSA NOMYNOrPYXHbIX NNaTdopM Mo CPABHEHUIO CO «spary,

b) npw 6onee BEICOKUX CKOPOCTAX TEYEHUSA MOMYNOrpyXHble NNaTdopMbl, Kak NpaBuUno, HaXOASATCA B peXMMe no-
crne cUHXpoHusauuu, T. e. V, > 10. 3To BbI3bIBAET HErapMOHUYECKYK peakLuio co crydvaiiHeiMu amnnutygamu 1 Gonee
LUIMPOKUMUN Anana3oHami 4acToT, B TO BpeMs KaK HanpasBneHHble BAOMNb NWHWA, a Takke nonepevHole peakuun UMeroT
COMocTaBUMbIe 3HaYEHUS.

A.7.4.7.2 MapaMeTpbl NPOEKTUPOBAHUSA C YYETOM NEpPEMELLEHUI, Bbi3biBaeMbIX BUXpeobpaszoBaHnem

A.7.4.7.2.1 MNprBedeHHas CKOpOCTb

[ns nepeMeLLeHuii ¢ WecTbio CTeneHsaMK cBobogbl (NPOAONBHO-TOPU3OHTaNbHAA Kadka, MoNepeYHO-TopU3oHTanb-
Has Kadka, BepTuKamnbHas Kayka, bopToBas Kadka, Kunesas Kavka W pbickaHue) MHOroKOMMoHeHTHbIX kopnycos (MMBY)
onpefeneHne NpuBeseHHON CKOPOCTU V, ABNAETCA CNOXHBEIM. B LenoM onpeaenexune V, BknovaeT nepnosibl cO6CTBEH-
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HbIX NepeMeLLEHNIA CUCTEMbI B YCITOBUSAX CPEAHEN HAarpy3Ku (KOTopas 3aBUCUT OT KECTKOCTU CUCTEMbI MO3ULIMOHUPOBaHUSA
W NPUCOEANHEHHON Macchl), XapaKkTepHble pa3Mepbl Kopryca (KOTOpbI MOXET BapbUPOBATLCS B YCNOBUSX paccMmaTpuBa-
€MOro XapaKTepHOro BEKTOpa), a TakXKe XxapaKkTepHyto CKopocTb HaberatoLero noToka.

HononHuTenbHas nHopMauus, NpefcTaBneHHas HUXe, pacnpoCcTpaHAETCs Ha NepeMeLLeHUs NnaBy4ux coopyxe-
HWIA Ha HaTSKHBLIX CBA3AX C LMINUHAPUHECKMM KOPNYCOM TUMa «spar», Bbl3blBaeMble BUXpeobpa3oBaHUeM, KOTopblie pac-
MPOCTPaHSAIOTCA NMONepeYHO K HanpaBlieHNto TeYeHns. B aTOM cryyae nornepeyHoe nepeMeLleHne, BuidsiBaemMoe BUXpe-
obpasoBaHWeM, BO3HUKAET, KOr4a nepuog Buxpeobpa3oBaHusa BrM3oK K eCTECTBEHHOMY Nepuoay MniaByyero COOpY>XeHus,
Korja OHO PacnoroXeHo NONepe4YHO No OTHOLLEHUIO K HanpaBneHUIo TedeHns. [na nnaBy4nx COOpyeHUA Ha HaTSXKHbIX
CBA3SX C LWUIMHAPUYECKMM KOPMYyCOM TUMa «spar» OTHOLUeHWe MeXAY peakuuein Ha nepemeLleHus], BbidbiBaeMble BUX-
peobpa3oBaHMeEM, U eCTECTBEHHLIM UNK HabnogaeMbIM NEPUOJOM MOMEPEYHOro NepeMeLLieHNs YacTo Bhlpaxaercs B
3Ha4YeHUAX NpUBEAEHHbIX CKOPOCTel Vr’n unm Vr,obs:

V. T, V. T A3
Vr,n=—‘cdn’ Vi obs = chbs’ (A3)

rae Vc — XapaKTepHaa CKOPOCTb TeYeHUA, KaK NpaBus1o, HamBbICLUadA CKOPOCTb I'lpOd)M.ﬂFl TeYeHUsn,

T, — €CTeCTBeHHbIil Nepunoy CoKoAHON BOALI NNaBy4ero COOPYXeHUs B NONEPEeYHOM HanpasrneHun No OTHOLIEHUIO
K TEYEHUIO B YCNOBUAX CPELHEN HarpysKu;

Tops — Habniofaemelit nepuoa nepeMeLieHnid, Boi3biBagMeIX BUXpeoGpasoBaHueM,

d — AMaMeTp LMNMHAPUYECKOro Kopryca Tuna «spar.

HeobxoanMo npuHUMaTL BO BHUMaHWe, 4TO V, .. ONpe/eNAeTCA TOMbKO B Anana3oHe CKOPOCTeN TeUeHUs, KoTopbie
POPMUPYKOT MepemeLLieHus], Bbi3biBaeMble BUXpeoGpa3oBaHueM, NPpUTOM YTo V,  onpeaensieTca Ans BceX ckopocTei Te-
YeHus. [laHHble MOAENBHbIX UCTILITaHWIA NMOoKa3bIBakoT, YTO NEpEMELLEHNS, Bbi3biBaeMble BUXpeobpasoBaHueM, SBMsioTcs
hyHKLUMeR Vr’n unu Vrlobs, U NepemeLLleHns, Bbi3biBaeMble BUXpeobpasoBaHUeM, ABNAIOTCA He3HaYUTENbHLIMKY, Kora Vin
HWXe noporoBoro 3HadyeHuns. nanasoH vV,  unu V, ..., B KOTOPOM MOryT ObITb BbI3BaHbl 3HAYUTENbHbLIE NEpPEMELLEHNS,
Bbl3blBaeMble BUXpeobpasoBaHWeM, YacTo HasblBaeTCA AManasoHoOM CUHXPOHM3aL .

Vi ABNSETCA yHKUnei T, koTopas SBnseTcs PYHKLUMENR HKECTKOCTN CUCTEMbI NO3ULMOHUPOBAHUA U Macchl CO-
OpYXeHUA. XKeCcTKOCTb CUCTEMbI MO3ULIMOHUPOBAHMNS MPU pa3fnuYHbIX NepeMeLLeHNsAX MOXET CYLLLIeCTBEHHO OTMYaThbes,
0coBeHHO 4NA CrpynnMpPOBaHHBIX CXEM MO3MLMOHUPOBaHNA. Macca COOpYXEHUA BKITIOYaET NPUCOEANHEHHYIO Maccy, Ko-
Topasi, Kak NpaBusio, onpefenseTcs aHanMTUYeCKUMU MHCTPYMEHTaMMN UMM MOAENbHBEIMU UCTBITaHUAMU. Ecnn nMetoten
JaHHble HaTypHbIX U3MEPEHWIA, TO OHW JOMKHBI UCMONB30BaTLCA ANS KanubPOBKU NPUCOeAMHEHHON Macckl. [NonepevHas
KeCTKOCTb, Ucronb3yemasi Ans BblYUCNEHUA V), Kak NpaBuro, oLeHNBaeTCa npu cpeaHem nepeMeleHinn B yCroBuax
TEYEHWS 1 CONYTCTBYIOLLEro BETpa U BOMH. [OCKOMLKY cpefHee nepeMeLleHne 3aBUCUT OT CUIbl COMPOTUBIIEHNS, KOTopas
3aBUCUT OT aMMNUTyAbl KoneGaHuii Npy NepeMeLLeHNsX, Bbi3biBaeMblx BUXpeobpasoBaHueM, To npoLecc Belbopa cooT-
BETCTBYIOLLETO NEPEMELLEHUS AN pacdeTa nepeMeLleHnii, BelabiBaeMbIX BUXpeobpaszoBaHueM, ABMAETCA UTepaTUBHbIM.
HeobxofMMo MpuHUMaTL BO BHUMaHUWE, YTO HabrogaeMblil nepuos MoAenbHbIX UCMBITaHWA UK HAaTYPHBIX U3MEpEeHUi
Tobs MOXeT OTNN4aTLCA OT BLIYUCIIEHHOMO €CTECTBEHHOrC Nepuoaa Ana CrokoWHoOW Bofbl, T, KOTOPbIA UCMONb3yeTcsA B
GONbLUMHCTBE aHanu3oB, NOCKONbKY OH 6onee JocTynHbIA. KanmbpoBka BbIMUCIEHHBIX 3HA4YEHWIA, N0 UMEIOLMMCSA AaH-
HbIM MOAENbHbIX UCTIBITAHWIA MU HAaTYPHBIX U3MEPEeHUIA, ABNAETCA XenaTebHON NpU HanM4umn aHHbIX.

Mockoneky V,’n ABNsieTca PyHKUMER CKOPOCTW TEYEHUSI U Nepuoda cobCTBEHHBIX KornebaHuii nnaByyero coopyxe-
HWs1, NepeMeLLeHNs, Bbl3biBaeMble BUXpeobpasoBaHneM, MOryT CyLLeCTBOBaTL B YCIOBUAX CPaBHUTENBHO YMEPEHHbIX Te-
YeHuii (HanpumMep, 0,5—1,0 M/c); ecniu eCTECTBEHHbIA Nepuog CyAHa NPOLOMKUTESNbHEINA, TO 3TO MOXET BbITh XapakTepHoO
NS rmy6oKoBOAHbLIX MaBy4MX COOPYXEHWUN, UMEIOLLUX MarnyHo XXeCTKOCTb CUCTEMbI MO3ULIMOHUPOBAHUSA OTHOCUTENBbHO NX
obLel macchl.

A.7.4.7.2.2 lMonepeyHble NepeMeLleHWs, Bbi3biBaeMble BUXpeobpasoBaHueM (MonepeyHblil MoToK)

MonepeyHble NepemelleHns, Bbi3biBaeMble BUXpeobpasoBaHueM, popMUpYLOTCS, Korga nepuog Buxpeobpasoba-
HUSI BrIU30K K MonepedHOMy cOBCTBEHHOMY Mepuogy NnaBy4ero COOPYXEHWs, KOTOPOE B 3TOM Cllydae CTaHAapTHLIM 06-
pa3oM KonebneTcsa B HanpasneHuu, NneprneHanKynapHOM K Te4EHUIo B Mepnoamnyeckon cxeme. MNonepevHoe nepemellieHne
B HOpMarbHbIX YCIOBUSIX BhIpaXaeTcs Kak OTHOLUEHWE NONEPEeYHOro NepeMeLLeHNs], BEl3biBaeMOro BUXpeobpasoBaHueMm,
C OAWHOYHON aMMnUTYAoW K AuaMeTpy KonoHHsl (a/d). TeM He MeHee nonepevHble nepeMelleHns, BbldbiBaeMble BUXpe-
obpa3oBaHMeEM, UHOTAa UMEIOT aCUMMETPUYHYIO hopMy. B aTOM cnydae nonepedHblin a/d JonmKeH ykasbiBaTbCa A8 ABYX
NPOTUBOMOMOXHbLIX HanpaeneHuii. MonepeyHble NepeMeLLeHus), BeldbiBaeMble BUXpeobpa3oBaHueM, ABMATCA PyHKUMER
GOMbLIOro YMCra NapaMeTpoB, Takux Kak npuBedeHHasi CKOPOCTb, TUMN MIlaBy4Yero coopyXeHus («spary, MMNBY), KoHdpw-
rypauum nosica Hapy>Hoi obLumBku (dpopMa, BbICOTa U NOKPLITUE), XapaKTepucTUkn TedeHns (Npodunb, CKOPOCTb U Ha-
npaBneHne) U NPMHaAANEXHOCTU K Kopnycy (aHOA, Lenb, Hanpasnsaowuin 6rnok n Tpyda), n T. n.

A.7.4.7.2.3 MpogonbHble NepeMelLeHUs], Bbl3biBaeMble BUXpeobpasoBaHnem

MpogonbHble NepemMeLLeHus, Bbi3biBaeMble BUXpeobpasoBaHueM, coBnajatolne ¢ HanpasneHneM Te4eHus, Mo-
ryT BNUATb Ha MonepeyvHble NepeMeLleHus], BoldbiBaeMble BUXpeobpasoBaHueM. AMNNnUTyAa konebaHWii B NpoAonbHOM
HanpaBneHUn Takke SBMSETCS (PYHKUMEN NapaMeTpoB, KoTopble 06CyXAanuch BhilLe B OTHOLIEHWUN MOMNepeqHbIX nepe-
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MeLLeHW, Bbi3biBaeMblx BUxpeobpasoBaHueM. B ananasoHe cUHXpoHU3auun aMnnutyaa konebaHui B NpofonbHOM Ha-
npasBneHun, kak NPaBKUNO, HAMHOTO MeHbLLE, YEM aMNnNUTyAa konebaHuii B nonepeyHoM HanpasneHun. [JaHHble HaTypHbIX
N3MepeHUit ANA NNaBy4UX COOPYKEHUN C LIUITUHAPUYECKAM KOPNYCOM TUMa «spar», ¢ NPOCTPaHCTBEHHON CMCTEMOWA No3u-
LIMOHUPOBAHUSA Ha HaTSXHbIX CBSI35IX, MOKa3bLIBAIOT, YTO aMnnuTyaa konebaHuil B NpofofbHOM HanpaeneHun cocTasnseT
oT 10 % 80 15 % ot nonepeyHbIX KonebaHuii [29] B ycrnoBUAX CUHXPOHU3aLMKU. TeM He MeHee nepemelLieHnst B NMPOAoNb-
HOM HanpaBneHun MoryT 6biTb BhILLE, ECNU COBCTBEHHbIN Nepuog konebaHuwii B NpoaonbHOM HanpaseHU COOTBETCTBY-
€T NPUMepHO NonoBuHe coBCTBEHHOro nepuofa konebaHwin B NONEpeYHOM HanpaeneHun (NnHeiHbIn pesoHaHc). Kpome
TOro, HECUMMETPUHYHAS KECTKOCTb CUCTEMbI MO3ULMOHUPOBAHWUS MOXET NPUBECTU K TPAEKTOpUK NepeMeLLEHUN, Bbi3biBa-
eMbIX BUxpeobpasoBaHWeM, ANA KOTOPO OCHOBHasi 0Cb NepeMeELLeHUI, BbiabiBaeMblX BUXpeobpasoBaHueM, He SBseTcs
rornepeYHo Mo OTHOLLEHUIO K HanpaBneHno TeHEHNS.

BcnegctBue MeHbLUEro AnameTpa KONOHH MO CPaBHEHWIO C NaBy4UMU COOPYXEHUAMMN Ha HaTSKHbLIX CBA3AX C Lin-
TIMHA PUHECKUM KOPNYCOM TUMa «Spar» MHOTOKONOHHLIE NiaByyvne COOPYXEHUs TakKe MOryT UMeTb peakUnn Ha y4acTke
nocne cuHxpoHusayuu (V, > 10). B sTom cnydae nonepeqHble peakuyun 1 peakuuu B HanpaeneHun AKOPHbIX NIMHUIA SBNs-
FOTCA HErapMOHWYECKUMU CO CryYaitHo BbIDpaHHLIMKU aMNUTYAaMK U YacToTaMu B Gonee LLMPOKOM AuanasoHe, a Kpome
TOro, NMonepeYHbIe peakuun 1 peakLyu B HanpaseHnn SKOPHbBIX MUHUA UMEKT aHanoryHbie 3Ha4eHus.

A.7.4.7.2.4 KoahpULUMEHT conpoTUBneHns

MogernbHble UCMbITaHUSA, Kak NpaBumo, UCMOMb3YT ANA onpefeneHua koadduymeHta conpotusneHns Cy Ans
MPUMEHEeHUA B KOHCTPYKLMKW. BasoBblit koathduumeHT conpoTuenerns Cyq NpUHUMaeTca ans cnydas, korga a/d = 0.0
(oTCYTCTBYHOT NEpPeMELLEHNS, Bbi3blBaeMble BUXpeobpasoBaHueM), a KOIULIMEHTE AUHAMWYHOCTY NPUMEHSOTCA 4NS
yyeTa apheKToB NepeMelleHUid, BbldbiBaeMblX BUXpeobpa3oBaHWeM. YBENMYEHe ConpoTUBIEHNSA ABNSAETCA yHKLUMER
ald n V, n MmoxeT BbITb BhipaxeHo B Buge [30], [31], [32]:

C,4=Cuo [1+ k(asa VH (A.4)

rae kK — HeonpefeneHHas GyHKUMS a/d un V..

CpenHot CUily CONPOTUBNEHUS, AEACTBYIOLLYIO Ha LIMMUHAP, paccuYUTLIBaLOT No hopMyne

1
Fd=Cd§pV§Ap. (A.5)

roe Cy— cpeaHuii KoadULIMEHT conPOTUBEHUN (aBCONIOTHAA CKOPOCTL TedeHusl) B npucyTcTumn VIM;
p — MIOTHOCTb XUAKOCTH,;
V,, — cKopocTb TeyeHUsi cBOGOIHOMo NoToKa;
Ap — pa3BepHyTasi MOBEPXHOCTb.

B aunanasoHe cuHXpoHu3aLuu KoadduUUeHT conpoTUBNEHUA yBENMYMBAETCA NOYTU NIMHERHO ¢ a/d. [Ina nnaBy4yunx
COOPYXKEHWIA Ha HaTSKHBIX CBA3SAX € LIMNUHAPUYECKUM KOPMYCOM TUNA «spar», rae AnameTp LunuHapa To4HO onpeferex,
K03 PULMEHT CONPOTUBIIEHUS B YCIIOBUSIX CUHXPOHU3ALIMN MOXET BbiTb BbIpaXeH cnegytoLeii opMynoii:

Ca=Cao+ f(a/a) (A6)

rie Cyq — k03hULIMEHT CONPOTUBNEHNA NNaBy4ero COOPYXKEHUSI Ha HaTAXHLIX CBA3AX C LUIIMHAPUHECKUM KOPMYCOM
TUNa «spar» ¢ NepeMeLLeHNsIMH, Bbi3biBaEMBIMUA BUXpeobpasoBaHuem,;

Cyo — K03(D(PULMEHT COMPOTUBIEHUS NNABY4YEro COOPYXEHUS Ha HaTSKHBIX CBA3AX C LUNUHAPUYECKUM KOPNYCOM
TUna «spar» 6e3 nepemMeLLeHUit, Bbi3biBaeMbIX BUXpeobpasoBaHUeM;

f — cneynduyHbIA KO3 DULMEHT ANs Kopryca.

KoacdpuumeHT f saiensetcs cneyudUUHLIM AN KOpryca, U B HOPMalibHbIX YCNOBUAX ONpeaensaeTca MoAenbHbIMU
ucnbiTaHnamMK. OH Talkke 3aBUCUT OT onpefeneHusn al/d n Cy (akcTpemarnbHoe unn cpegHee ald u abeontoTHas unu oT-
HocUTeNbHan ckopocTb Cy). HekoTopele nyGnukaummn, Ha KOTopble JaeTca CChifka, AEMOHCTPUPYIOT M3MEHUYNBOCTL CO-
npoTUBMeHus], KoTopas HabniogaeTcA B MofeNbHBIX UCMbITaHWAX. Takas U3MEHYUBOCTbL MOXET rapaHTUpoBaTh NPOBEPKN
YYBCTBUTENBHOCTM MO NPOrHo3am CONpPOTUBMEHMNS KaK YacTb KOHCTPYKLIMA CUCTEMBI NO3ULIMOHNPOBAHUA.

A.7.4.7.3 Bnusiiue rrybuHbl MopA U TypOyrneHTHOCTU TeueHust

B To BpeMs Kak 3HaYeHue nepeMeLleHns], BbidbiBaemMoe BUXpeobpasoBaHueMm, Kak Npasuno, He ABNAETCA NPAMOn
yHKUMENR rmyOrHbl MOpsl, 0fHaKo Ha NepeMeLLeHNs], Bbi3biBaeMble BUXpeobpa3oBaHUEM, U HaTSXXEHUE AKOPHBLIX NNHWIA
AeACTBYIOT U3MEHEHUS XKECTKOCTU Ha pasfnyHbIX rnybuHax. XKecTkocTb cMcTeMbl NO3ULMOHUPOBAHUA OOLIYHO yBENUYU-
BAETCA NPU YMeHbLUEHUMN MMyBUHbI. YBENuYeHHasi XKeCTKOCTb CUCTEMBI MO3ULIMOHUPOBAHUA Ha MeHbLUel rnybuHe moxeT
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YMEHbLUNTb UMK fiaxe NofaBuTs NepeMeLLeHns], BuidbiBaeMble BUXpeobpaszoBaHneM npu onpefeneHHbIX yeroBusix, n3-3a
TOro, YTO pesynsTUpytollee 3HadeHne V, MeHblue nopora BO3HUKHOBEHUs. TeM He MeHee ecnn Gonee BbiCoKas XKecT-
KOCTb HE YMeHbLUaeT U He NoAaBnsaeT NepeMeLLeHns], BelabiBaeMble BUXpeobpa3oBaHUEM, TO SAIKOpHast NIMHUA MOXET Uc-
NbITbIBaTb 3HAYUTENbHOE YBENUYEHUE HaTSKEHUS] B HanpaBreHun NMHUA. OMbIT 3KCMIyaTauymn MnnaByymx COOPYXEHUN
nokasasn, 4YTo nepemelleHus, Bbl3biBaeMble BUXpeobpasoBaHWeM, MOMYT CMPOBOLMPOBATbL 3HAYUTENbLHOE YBenuyeHue
HaTsXKeHUS AKOPHBIX JTMHWIA AN CTaHJapTHLIX CTanbHbIX HATAHYTLIX SKOPHBIX NUHWIA B guana3oHe rmy6uH 600—1000 M,
rae amnnuTyabl KonebaHuid Npu NepeMeLLeHUsX, BbidbiBaeMblX BUXpeobpa3oBaHWeM, COCTaBNAIOT 3HAYUTENBHYIO [ONI0
obLero nepemelleHus. BnusaHue nepemelleHuii, BelabiBaeMbIX BUXpeobpaszoBaHWeEM, Ha HaTsXKeHUe SIKOPHLIX MUHUIA Ha-
MHOrO MeHblUe Ha rmybuHax, npesbiwarowmx 1500 M, MOCKOMbKY KECTKOCTb SIKOPHLIX MIMHWIA, Kak NpaBUro, yMeHbLUaeTCs,
B TO BpeMs KaK aMnnuTyAa KoniebaHuit Npu nepeMeLLieHuUsiX, Bbi3biBaeMblX BUXpeobpa3oBaHWeM, OCTaeTCs CXOAHOM Mo Be-
NMYMHe He3aBWUCUMO OT rMybuHbl. HecMoTpsi Ha To, YTO NepeMelleHus, Bbi3biBaeMble BUXpeobpasoBaHuem aHanornyHom
BEMUYMHBI, ckopee Bcero, ByAyT MeHee paspyLUUTenbHbIMU AN rMy6oKOBOAHLIX CUCTEM MO3ULIMOHUPOBaHUSA, 3MEKTHI
nepemeLLleHuii, Bbi3biBaeMblX BUXpeobpasoBaHUeM, AOIDKHbI MO-NPEXHEMY YYUTLIBATLCS. BONbLUOK YKNOH MOPCKOro AiHa
NPUBOAWT K CUMbHO OTNNYaoLLMMCA ry6uHaM YCTaHOBKU SIKOpeW ANsi pasHbIX NUHWA, Bbi3biBasl HanpasneHHbe U3MeHe-
HWSA XECTKOCTW CUCTEM MO3ULMOHUPOBaHUA. OTO MOXET BbI3BaTb HaNpaBIiEHHYIO Peakumio Ha NepeMeLLEHNs, Bbi3biBae-
Mble BUXpeobpasoBaHUeMm.

B To BpeMms Kak koppensumsa Mexay UMeroLLMMUCS orpaHu4eHHbIMA aHHBIMU HAaTYPHBIX M3SMEPEHUIA NepeMeLLieHUit
NnaBy4nX COOPYKEHWIA Ha HaTSXHBIX CBA3AX C LUMUMHAPUYECKUM KOPMYCOM TUMa «spar», Bbl3biBaeMbiX BUXpeobpasoBa-
HWEM, W pe3ynsrataMi MOAeNbHbBIX UCTIBITaHUIA He YKa3blBaeT Ha To, YTO TypOyNeHTHOCTb OKeaHCKUX TeYeHWiA BIIUSIET Ha
peakuuto «spar» Ha nepeMelleHus, BbidbiBaeMble BUXpeobpa3oBaHWeM, OfHAaKO MMELOTCA JoKa3aTeNbCTBa Ha OCHOBE
MOZAENbHBIX UCTILITaHWA, YTO BbICOKUE YPOBHU TYPOYNEHTHOCTM B MO ENbHOM 6acceiiHe MOTyT BIUATL Ha NepeMeLLeHms,
Bbl3biBaeMble BUXpeobpa3oBaHneM. CTPyKTypa M UHTEHCUBHOCTb TYpOYNEHTHOCTU B OKEaHCKUX TeYEHUSX U NoTeHLuanb-
Hoe Bo3fiefcTBUE TYPOYNEHTHOCTU TEHEHUIA Ha NepeMeLLEeHUs], Bbi3biBaeMble BUXpeobpasoBaHUeM, He BMOMHE NMOHATHLI,
U UX HY>KHO Aanee HabrnoaaTte U uccnefoBarh.

A.7.4.7.4 BHelLHWe BO3eACTBUA OKpYXKaloLLiei cpefbl

A7.4.7.4.1 TedeHne

Haunbonee pacnpocTpaHeHHLIMM KaTeropusiMm Te4eHuii ABnatTCS:

- NPUNVBHBIE TEYEHUS (CBA3AHHLIE C aCTPOHOMUYECKUMU NpUnuBamm);

- KpyroBbl€ TEYEHUS;

- TeYyeHus, Bbl3biBaeMble LUTOpMamMy;

- COIMMTOHBI (TEYEHUS), Bbi3biBaeMble BHYTPEHHUMU BOMHAMU.

MNepemelLeHuns, Bbi3biBaeMble BUXpeobpasoBaHnueM, hopMupyemble NNaByuUMU COOPYXXEHUSMU HA HATSDKHBIX CBS-
351X C LMNUHAPUYECKUM KOPMYCOM TUNa «spar», 6binu o6HapyxeHbl B MeKCMKaHCKOM 3anuvBe B NPUCYTCTBUN 3aBUXPEHU
U MHEPLMOHHBIX TEYEHUiA, co3aaBaeMblxX yparaHamu. [pyrne Tunbl Te4eHWn Taioke MoryT popMUpoBaTh NepeMeLLieHuns,
Bbl3biBaeMble BUXpeobpasoBaHueM.

A.7.4.7.4.2 BHeluHMe BO3eACTBUSA OKPYXaloLLen cpeabl ANSA pacdeTa NPOYHOCTU

AHanu3a npoYHOCTM CUCTEMBI MO3ULMOHUPOBAHUS B YCNOBUAX NEpEMELLIEHUI, BhI3biBaeMbIX BUxpeobpasoBaHueM, B
HOpMarbHbIX YCNOBUSX NPOBOAUTCA ANA 3KCTPEMANbHOMO TEHEHUA ¢ CONYTCTBYIOLMM BETPOM U BOMTHAMWU. TeM He MeHee
TeveHue, popMupyloLLiee NepeMeLLEHMS, Bbi3biBaeMble BUXpeobpasoBaHWeM, No HauxyALleMy cLeHapuio He obasaTenb-
HO BO3HMKaeT ¢ noBTopsieMocThio B 100 NneT, HO MOXET OTHOCUTBLCA K TEYEHUAM, MMEIOLLMM MEHbLLYIO NOBTOPAEMOCTb,
COBMajaloLLylo ¢ BO3HUKHOBEHUEM MNepeMelLieHNiA, Bbi3bliBaeMblX BUXpeobpasoBaHueM. MMapomMeTeoponornieckne Kpu-
Tepuu JOMKHBI NMoKasbiBaTb CKOPOCTb TeUYeHUN, NPodUNb U HanpaeneHue, a Takke UHTEHCMBHOCTb U HanpasneHue (ne-
Xallee Ha OfHOW NPSAMOW UNKU He nexallee Ha OAHON NPAMOI) BETpa W BONH, KOTOpLIE CONYTCTBYIOT SKCTPEManbHbIM
TeYyeHUsM. TeM He MeHee HefjlaBHUE OMbITH CBUAETENLCTBYIOT, YTO HYXHO YYUTHIBATh SKCTPEeMalbHbI BETEP W BOSMHLI,
CONYTCTBYIOLLIUE TEYEHMIO.

A.7.4.7.4 3 BHeluHWe BO3€NCTBUST OKpYXatoLLen cpefibl ANSA yCTanocTHOro aHanusa

[ns ycranocTHOro aHanusa JonroBpeMeHHbIX COObITUI XapakTepucTuKn TedeHUs MoryT BbiTb npefcTaBfeHsl B
BUAe psAa 4acToT AMCKPETU3aLMK, B KOTOPOM KaxAas YacToTa AMCKpPeTU3aLun ByAeT cooTBETCTBOBATbL OMOPHBIM 3Ha-
YEHWAM HanpaBreHUsi, CKOPOCTU U MPOdUNA TEYEHUR, a TalkKe COMyTCTBYIOLUM BETPOBLIM M BOMHOBBLIM YCMOBUAM U
BEPOATHOCTU UX BO3HUKHOBEHUA. MccrnefoBaHna Takke NoKasblBaloT, YTO B HEKOTOPbLIX CUCTEMAX MO3ULIMOHUPOBaHUA
3HauYUTENbLHOE YCTanocTHOe MoBpexgeHne MOXET ObiTb BbI3BAHO €AUHUYHLIM COBLITUEM BO3HUKHOBEHUSI AKCTpemarb-
HbIX NepeMeLLeHnid, BbidbiBaeMbIX BUXpeobpa3soBaHUeM, KOTopble Taloke AOMmMKHbI ObITb pacCMOTPeHbl. TeyeHne, Bbibl-
BaloLLiee BO3HUKHOBEHNE NepeMELLEHWIA, BbI3bIBaeMblX BUXpeobpa3oBaHMeM, MO HaUXyALLEMY CLIEHapMIO yCTanocTn He
06s3aTenbHO BO3HMKAET ¢ NoBTopsieMocTbio B 100 NET, HO MOXET OTHOCUTLCA K TEYEHUIO, UMEIOLLIEMY MEHbLLYIO NOBTOPS-
eMocTb. [l ycTanocTHOro aHanmsa eAUHUYHbLIX COBbITUI BO3HMKHOBEHUSI NepeMeLLeHWiA, Bbi3biBaeMblx BUXpeobpasosa-
HWeM, KpUTEPUU TEYEHUI AOMKHEI cofepaTb MHOPMaLNIo MO CKOPOCTU, NPOUNAM 1 HanpaeneHNsIM TEYEHWA, a Takke
no NPOAOIMKUTENBHOCTU (HapacTaHue U ybbiBaHWe) COBBITUMA, CBSA3aHHLIX C TEYEHUsIMU, KOTOpbLIE OXBaTLIBalOT Nepuog
NOBTOPSAEMOCTM.
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A.8 AHanus3 cucteM NO3ULIMOHMPOBaHUA

A.8.1 O6wue TpeboBaHUA

JononHutensHas MHGopMaUust U peKoMeH4aLyMmn OTCYTCTBYIOT.

A.8.2 MepemelueHUA nNNaBy4YUX COOPYKEHUN

Mpu onpeaeneHnn cpefHUX NepeMeLLEHUI MNaBy4nX COOPYKEHWIA B OMOMHEHNE K COMETaHNIo BO3SeCcTBIUIA BeTpa,
BOJIH U TeYeHMH MoxeT noTpeboBaTkCs YYET NepeMelLeHnii NNaBy4nx COOPY>KEHWN, Bbi3blBaeMbIX BUXpeobpasoBaHueMm.
B HacTosLLee BpeMsA OTCYTCTBYIOT METOAUKY OnpefeneHnsa codeTaHns BO3AeNCTBUN CPeHUX 3HAYEHWA BETpa, BOSH, Te-
YeHuii U NepeMeLleHuit, BLI3bIBaeMblX BUXpeobpasoBaHueM, U onpedesieHue daHHO20 coYemaHusi yesiecoobpasHo
8bIM0SIHUMb Ha OCHO8e MOJesIbHbLIX Ucnbimanud.

A.8.3 Peakuuu nnaBy4Ymnx COOpYKEHUMN

A.8.3.1 MeToabl BbIMONTHEHNUA aHanumsa

A.8.3.1.1 Obwwme cBepeHus

JononHutensHasa MHGopMaLus U peKoMeH4aluun OTCYTCTBYIOT.

A.8.3.1.2 MNoaxop B YacTOTHOR oBnacTu

JononHutenbHas MHGOPMaLMA U peKoMeHAaLun OTCYTCTBYIOT.

A.8.3.1.3 Moaxop BO BpeMeHHol obnactu

3Ha4eHMe KOHKPETHOro NapaMeTpa peakuum (NepemeLLeHnsi COOPY>KEHWUN, HaTsHKeHNUS AKOPHBLIX IMHUIA, YCUIWiA no-
3ULMOHUPOBAHMWS, ANWHBI Y4acTKa MUHUK, 3arnyBrneHHON B rPYHT MOPCKOro AiHa, U T. N.), UCNOoNb3yeMoro B MOZienmpoBa-
HWM OJWHOYHOW BpeMeHHOW obnactu, OyAeT BapbupoBaTbCs Ha YpOBHE OXMAaeMoro 3HavyeHusi. [lostomy Heobxopmmo
UCronbL30BaTh METOAUKU MOAMOHKU CTAaTUCTUHYECKUX LaHHLIX W NOBTOPEHUE MOAENMPOBaHUS, YTOOLI YCTaHOBUTL NpUeMm-
TIeMYH0 LOCTOBEPHOCTb B MPOrHO3UpPYEMOW SKCTpeMasbHOW peakumun. KonnmyecTBo NOBTOPEHUIA MOAENTMPOBaHMUS, KOTOpoe
noTpebyetcs, ByfeT 3aBUCETL OT XapaKTepUCTUK SKCTPEeMarnbHbIX 3Ha4YeHUA NapaMeTpoB peakLMn CUCTEMBI U CITOXHOCTU
CTaTUCTUYECKUX METOAOB, UCMOMb3yeMbIX A4S MPOrHO3MPOBAHNA MakcMMarbHOro 3HayeHus. B yacTHocTH, MOXHO npea-
MoNOXWTE, YTO pasbpoc (CTaHfapTHOE OTKIOHEHWUE) peanusauunii aKCTpeMarnbHbIX 3HaYeHWId Ha OCHOBE OTZAENbHBIX MO-
LenvpoBaHuii LUTOPMa MOXET YBENUYMBATLECHA NO Mepe TOro, Kak KOMMYeCTBO HU3KOYACTOTHLIX LMKIOB B NPOAOIKUTENb-
HOCTW WTopMa ByAeT yMeHbLIaTLCA (Mo Mepe YBeNUYEHUs HU3KOYaCTOTHBLIX €CTECTBEHHbIX LIMKIO0B).

[na coopyXeHUi, NpULLBapTOBaHHbLIX 3a Typenb, €CTECTBEHHbI Nepuos BpaLleHUs Mo PLICKaHUIO COOPYXEHUS, KakK
npaBuno BygeT 3Ha4uTenbHO Joslblle, YeM ecTeCTBEeHHbIe Nnepuofbl NpofonbHoro u 6okoBoro cHoca. Korga ectecTBeH-
Hble MepuoAbl pbICKaHUA ANUTenNbHBIE, TO NporHosnpyeTcs Gonbluoi pasbpoc (cTaHfapTHoe OTKIOHEHWE) peanusauuii
3KCTpeMarnbHbIX 3Ha4eHU Ha OCHOBE OTAENbHBIX MO ENVPOoBaHMiA LUTopMa. MNoaTomy BonblLuoe KONUYECTBO NMOBTOPEHMUIA
MOAENUPOBaHUA WTopMa 0BbI4HO TpebyeTcs, YTOOB! YCTaHOBUTL NPUEMEMYIO J0CTOBEPHOCTL B NPOrHO3UPYEMOI MaK-
CUManbHON peakuuu.

A.8.3.1.4 KomB1HUpOoBaHHbIA NOAX0 B YaCTOTHON U BpeMeHHON obnacTtu

B sToM noaxoge cpefjHWE M HU3KOYACTOTHLIE peakLMn MOAENUPYIOTCS BO BpEMEHHOW obnacTu, koTopas gonyckaet
HernnHeHble peakLnn No XECTKOCTU AKOPHbLIX NIUHWIA 1 pail3epoB, a Tawke AeCTBUIA COOPYXEHUA N3-3a KBaJPaTUYHLIX
TEPMUHOB U U3MEeHEHWI yrna pbickaHus. MocTosHHbBIE UMW NepeMeHHble AeACTBUA CPEACTB aKTUBHOMO YNpaBneHUs Takoke
MOXHO MogenupoBaTb. [lepeMelleHnss B NepexofHOM COCTOSIHUM, KOTOpPbLIE BO3HUKAIOT B pesyneraTte obpbiBa SKOPHOM
TIVHAW UK NOMOMKKN CPEACTB aKTUBHOMO YrpaBneHUs, MOXHO OLIEHWUTb, YKasaB BpeMsA NONOMKW B aHanu3e BO BPEMEHHON
obnactu. B oTnnyne oT aHanuaa ¢ cnorb3oBaHMeM MONHOW BpeMEHHON obnacTi oLeHKa HU3KoHacToTHOro Aemnduposa-
HUS U3-32 AKOPHBIX NIUHWIA N pai3epoB He MOXET ObiTb BKIOYEHA B 3TO MOAENMPOBaHNE U3-3a OTCYTCTBUSA KOMMNOHEHTOB
YacToThl BOMH. [demMncupoBaHue Haao oLeHWBaTb OTAEMNBHO U UCMOMb30BaTh Kak BXOAHON nNapaMeTp.

Kone6aHus coopyxeHus Ha 4acToTe BOMH BbIMUCIAIOT OTAENBHO B HaCTOTHOH 06n1acTu Ha OCHOBE ONEepaTopoB aMMsun-
TYLHOW XapaKTepUCTUKN NEPEMELLIEHNIA COOPYXEHWS, @ TakkKe CreKkTpa BOMH. 3T konebaHus MOXHO 06beAnHUTL C HU3KO-
YacTOTHLIMU KornebaHnAMM ABYMA MeTogamu. [epBbIii METoA NpesycMaTpuBaeT peLleHne B YacToTHoW obnacTu konebaHuii
COOPYXXEHWS Ha YacToTe BOSHbI, KOTOPble TPaHCHOPMUPYHOTCS B USMEHEHWE BO BPeMeHU 1 [06aBNAIOTCA K cpeaHeMy U
HU3KOYaCTOTHOMY KornebaHUIo COOPYXEHWs!, YTOObI NOSBUTLCA B 06beHEHHOM NepeMelleHun. B aTom cnyvae nsmereHue
BO BPEMEHU YacTOThbl BOMHbI AOMMKHO BBEIMUCIATHCA A5 TOM XKe camoil cepui BOMH (CNyYaiHble 3Ha4eHNs), NCnonbayeMblx
LA co3AaHNs BpeMeHHOro rpadpuka HU3KUX YacToT € YYETOM TEeKYLLIEro NorioXeHmsi U Kypca nnaBy4ero COopyXXeHus (Kak ato
Mony4YeHO Ha OCHOBE HU3KOYaCTOTHOrO BPEMEHHOro rpadhuka), YTobbl NONy4UTb COrNacoBaHHbIe pesyneTaThl.

Bropoit MeToa npegycMaTpuBaet, YTobbl BpeMeHHON rpadouk cpefiHeill peakymu U HU3KOMACTOTHON peakuun Bbin
npoaHanuanpoBaH CTaTUCTUYECKN QNS OnpefeneHns 3KCTPEeMarnbHbIX 3Ha4eHUNR, KOTopble 3aTeM 06beUHAITCS C 3KC-
TpeMasnbHbIMU 3HaYEHUAMMN peaKkLn 4acToThl BOMHbI ANSA NOSBMNEHUS B MakCUMaribHOM NepeMeLLeHUN COOPYXKEHNS.

A.8.3.2 CTaTucTu4eckne gaHHble No aKCTpeManbHbIM 3HaYEHUAM

CnepyeT OTMETUTb, YTO pacnpeaeneHue Panes He Bcerda obecrneunBaeT KOHCepBaTUBHBIE NPOrHO3bl SKCTpEMarb-
HbIX NepemellieHnid. Ocobyto Npobrnemy Bbi3biBaOT NPULLBAPTOBAHHLIE COOPYXEHUS C NACCUBHON TYPenblo, KOTOpble He
NoAAepXK1BatoT NOCTOAHHOMO Kypca 13-3a HW3KOYaCTOTHLIX KorebaHuii npu peickaHuW. Ha SKCTpeManbHylo peakumio Mo-
XeT OKasblBaTb CYLLEeCTBEHHOe BO3AEeNCTBNE BapbMpOBaHME Kypca MiaBy4ero COOpyXeHuUs, U Npu UCNonb3oBaHuu pac-
npeaenexHna Panes MOXHO CUNBHO HeJOOLIEHUTL SKCTPeMarnsHoe 3HadeHue.

A.8.3.3 MNogaBneHne HU3KOYACTOTHLIX KonebaHui

MeToaonorus,, Ucnonb3oBaHHaa Npyu OLEHKe HW3KOYacTOTHOro BA3KOro AeMnupoBaHua ANA nnaByyero coopy-
XeHUs, B LienoM xopollo oTpaboTtaHa, ¥ BA3KOe feMndupoBaHine o6bIMHO BKIIOYAETCA B BbIYUCIIEHUS HU3KOUYACTOTHBIX
konebaHuii.
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JemMncmpoBaHue BOMHOBOO Apelicha M CUCTEMBI NO3ULMOHUPOBAHUSA, OfHaKO, SBNseTcs 6oree CroXHeIM U 4acTo
He yYWUTbIBaeTCs U3-3a HeJOCTATOMHOIO MOHUMaHMUs 3TUX KOMMOHEHTOB JeMNdupoBaHus. MiccnejoBaHne CBULETENbCTBY-
€T 0 TOM, YTO AeMndUpoBaHME BOSTHOBOrO Apeida U cUCTEMbI NMO3ULUOHUPOBAHUA MOXET BbiTh BaXHbIM. OHO MOXeT
Jaxe npeBbllIaTh BA3Koe AeMMNguUpoBaH1e NpU onpefeneHHbIX YCIoBUSX, U NpeHebpexeHne UMU MOXET NPUBECTU K
3HAYUTENLHON NepeoLieHKe HU3KOYACTOTHLIX KonebaHuii. B Tex cnyqasx, Korga HU3KovacToTHele KonebaHus ABnsaTcs
BaXHbIM (PaKTOPOM KOHCTPYKLMM, KaK, Harpumep, B Cllydae CyLoBbIX COOPYXEHWIA, MOXeT NoTpeboBaThCA OLEHUTL AeMM-
upoBaHMe Ha OCHOBE BCEX YKa3aHHbIX MCTOYHUKOB NMOCPEACTBOM @aHanusa Ui MogenbHbIX UCTbITaHWUA.

JemndupoBaHne 3aBUCUT OT FNyGUHLI MOPS U KOnMUYecTBa SKOPHBIX NIUHUIA U pail3epoB MOMUMO aKTUHecKoro
COCTOSHUSA MOPSi U NPOdUNSA TedeHus. [ns cTaymMoHapHbIX CUCTEM MO3ULMOHUPOBAHWUSA UCMONb3yeMoe JeMndunposaHme
JOJKHO BbITb BEpUULIMPOBAHO 3@ CHET MOAENBHBIX UCMbITaHWA. KOHCEpBaTUBHbLIA YpoBEHb AeMNUPOBaHUSA NCNONB3Y-
eTCs Npu oTcyTCTBUM Bonee ToYHO| MHgopMaLmu.

A.8.3.4 AHanus paiisepos

HononHnTensHas HpopMaLsi U peKOMeHAaLMn OTCYTCTBYHOT.

A.8.3.5 AHanua cucTeM No3nLMOHNPOBaHNA B YCIOBUAX NepeMeLLeHUi nnaBy4nx COopyeHUN, Bbl3blBaeMbIX BUX-
peobpasoBaHuem

A.8.3.5.1 ObLne ceBegeHWs

A.8.3.5.1.1 Peakyusi nnaBy4ero coopyxeHus

A.8.3.5.1.1.1 PeXuMbl peakuuii NnaBy4ero COopyxeHus Ha nepeMeLLeHns, BbldbiBaemble BUXpeobpasoBaHuem

BoagelicTBue, Bbi3bIBaeMoe BUxpeobpasoBaHueM, Ha Koprycax nnoxoobTeKaeMblX COOPYXXEHWIA MOXET Bbi3blBaTb
peakuuto B ntoboii U3 WwecTu cteneHeit ceobogbl. OCHOBHBLIM OMaceHWeM B OTHOLLEHUM GONbLUMHCTBA NaBy4uX COOpYXe-
HWii SBNSIETCA peakuus B BUAE NONEePeYHO-TOPU3OHTANbHOM Kayku, a Takke peakLus B BUAE MPOoJorbHO-TOPU3OHTaNbHOM
Kauky — peakuyu, KOTopble, Kak NpaBuio, BKITIOHAKOTCH B aHanu3 cUCTeMbl NO3ULMOHUPOBaHMSA. TeM He MeHee BO3MOX-
Hble 3 eKTHl BO3AENCTBMIA OT 06pasoBaHNUsA 3aBUXPEHWA Ha Apyrue PeXnMbl peakLuil TaKke JoMmKHb! OblTb MPoBEpeHbI.
Hanpumep, 4NA HEKOTOPLIX NNaBy4Mx COOPYXKEHUIA CUMbHLIE peakuun AnddepeHTa npu KuneBoii kadke, 6opToBOIA Kadke
UNU pbICKaHWK, UK CUNBHBIE CPEAHME NoNepeYHble NepeMeLLleHns MOryT BIUSATL Ha CUCTEMY MO3ULIMOHUPOBaHNUA.

[nsi MHOrOKOMOHHBIX NNaBy4YMX COOPYXEHWUI B AONOSTHEHNE K peaKLUAM PbiCKaHWUS B MOAENbHbLIX MCMBITAHWUSAX 4acTo
HabntogatoTcs CNoXHbLIE HerapMOHUYECKUe peakLmn U (UnK) HeHyneBble cpefHue nonepeYHbie peakLmn. 3To MOXeT Npo-
MCXOAWTb W3-3a2 aCUMMETPUYHBIX U HeCTaLMOHapHOW/HErapMoHYeCKON NPUPOALI NOTOKA KWAKOCTH, KOTOPbLIA MMeeT TeH-
LEHUMIO K YCIIOXKHEHMIO B MPUCYTCTBUM HECKOMBbKUX KONIOHH U MOHTOHOB.

A.8.3.5.1.1.2 MporHoampoBaHue peaklumn nepeMeLleHuii, BbibiBaeMblX BUXpeobpasoBaHuem

MogenbHble UCMbITaHWS B HACTosILLee BpEMS SBMSIOTCA OCHOBHBIM WHCTPYMEHTOM ANS NPOrHO3MPOBAaHUS NepemMe-
LLiEHWIA, BbI3bIBaeMbIX BUXpeoOpa3oBaHNeM, U3-3a TPYAHOCTEW CBOEBPEMEHHOIO MONyYeHMs MONIHOMACWTabHbLIX fAaHHbIX 1
OTCYTCTBUS NPOBEPEHHOIO YUCIIEHHOIO UMM aHANMTUYECKOro NogxoAa. TeM He MeHee oTpacrneBble UCCNefoBaHNUA NoKasbl-
BaloT, YTO MoAEeNbHbIE UCTIbITAaHUS cnocOBHBI TOYHO MOAENUPOBaTL TONLKO HekoTophle aheKThl, B TO Xe BpeMs Uckaxas
Apyruve. [MosToMy 0CTOBEPHOCTL pe3ySbTaToB MOAESbHBIX MCMBITAHUIA U KpUTEPUEB NMPOEKTUPOBAHUA € YHETOM NepeMeLle-
HWiA, BbI3bIBaeMbIX BUXpeobpasoBaHueM, AomkHa GbiTb yCTaHOBNEHa NMOCPEACTBOM CPaBHEHUS C JaHHLIMU N3MEPEHUIA Ha-
TYPHbIX UCNbITaHUiA. Onopa Ha MoAerbHbIE UCTIbITaHUSA, OrPaHUYEHNS MO MOAESTbHBIM UCTILITAHUAM U OFPaHUYEeHHan NpoBep-
Ka Nno nonHomacLuTabHbIM JaHHbIM OMKHbI GbITh NPU3HaHLI B Ka4ecTBe NOTeHLUUanbHbIX UCTOYHUKOB HEONPEAENEHHOCTU B
npoLecce NpoekTupoBaHusi. Bonee nogpobHas gUCKyccuUs No MoaenbHLIM UCTIBITaHMAM u3noxeHa B A.8.3.5.1.2.

A.8.3.5.1.1.3 CtaTuCTMKa NMKOBBIX 3HAYEHUN

KOHCTpYKUMsi CUCTEM NO3ULIMOHUPOBAHUS C TOMKWU 3pEHUSA CUI NepeMeLLieHWA, Bbi3biIBaeMbIX BUXpeobpa3soBaHueMm, u
yCTarnocTH, Kak npasuro, 6asmpyetcs Ha cneyuanbHbIX KpUTEPUAX, padpaboTaHHbIX 4TS SKCTpeMaribHbIX NepeMeLLeHNnn,
Bbl3blBaeMblX BUXpeobpa3oBaHueM. DT ABNAETCA OTCTyNNEHWEM OT 6onee TpagULMOHHBIX NOAX0A0B, 6a3nPyIOLLMXCA Ha
CTaHfapTHOM OTKITOHEHUU W MUKOBLIX 3HAYEHUSX, KOTOpblE ABMAIOTCA (YHKLUEH NpOAOIIKUTENBHOCTU 3KCTPEManbHOro
NpUpOAHOro cobbiTUA. TpagULMOHHBIA NOAXOA HE UCMOSBb3YETCA B OTHOLLUEHWM NepeMeLLEeHUI, Bbi3biBaeMblX BUXpeobpa-
30BaHuUeM, NMOCKOMbKY CTaTUCTUYECKUE AiaHHbIe MO NUKOBOMY 3HAYEHUIO He BbINM TOYHO YCTaHOBIEHLI ANA NONEPEYHBIX W
HanpaefeHHLIX M0 NIMHUSIM NepeMeLLEHWIA, Bbi3biBaeMbIX BUXpeobpasoBaHUeM, U NPOAOMKUTENBHOCTb IKCTPEManbHOro
NpUpoAHOro cobbITUsA, HanpuMep TeyeHue ¢ NoBTopAeMocTbio B 100 neT, TPYAHO OLEHNTL MO HECKOMBKUM MECTaM.

MpeaBapuTensHOE UCCNEAOBaHUE HEKOTOPLIX NONMHOMACLUTabHbIX AaHHbIX, @ TakKe AaHHbIX MOAENbHbIX UCMbITa-
HWIA B OTHOLLEHUWN NEePEMELLEHUIA NIAaBY4UX COOPYXEHUNA Ha HAaTAXHbLIX CBA3AX C LIUNUHAPUYECKUM KOPMYCOM TUMa «spary,
BbI3blBaEMbIX BUXpeobpasoBaHWeM, B AMana3oHe CUHXPOHU3aLWK (F4e nepeMeLLeHNs XOpOoLLO N3yYeHbl U NogTBepxXe-
Hbl) yKasblBaeT MaKCUMYM OTHOLLEHWUS CTaHAAPTHOrO OTKIOHEHUS AN NepeMeLleHuni, Bbi3biBaeMblX BUXpeobpasoBaHu-
€M, B MPOAONLHOM HamnpaeneHWn Ha ypoBHe npuMepHo 85 % — 90 % Toro, koTopoe BbIno onpefeneHo pacnpefeneHneM
Panes. ina nonepeyHbIx NepemMeLLeHUiA, BbI3biBaeMbIX BUXpeobpasoBaHueM, B AnanasoHe CUHXPOHWU3aLUn OTHOLLIEHUe
MaKcUMarbHOro K CTaHAapTHOMY OTKITOHEHWIO aMMnuTyabl konebaHuidi Npu nepeMeLLeHNsX, Bbi3biBaeMblx BUXpeobpa-
30BaHWeM, MOXeT BapbupoBaTbesd oT 1,6 4o 2,0, a B OTHOLUEHUN MPOJOMKUTENBHOCTA — OT HECKOSbKUX YacoB [0 He-
CKOMbKMX CYTOK COOTBETCTBEHHO. OTU 3HAYEHWSA NpUBEAEHbI TONBKO AN UANIOCTPALMKU U He AOMKHbLI UCMONb30BaThCs AN
KOHKPETHLIX cry4aes 6e3 ganbHeAWwmnx nccrnegoBaHuii.

A.8.3.5.1.2 MogenbHble nenbiTaHua

A.8.3.5.1.2.1 OcHoBHble haKTopbl

MogenbHble UcnbITaHnA 0BbIMHO MPOBOAAT € Lefbio UCCNe0BaHns NepeMeLleHuid, BbidbiBaeMbIX BUXpeobpaso-
BaHWEeM, W METOA0B CHUXEHUS NepeMeLleHuit, BbibiBaeMblX BUXpeobpa3oBaHmem. UcnonbsyeMble MeTofbl MOAENbHBIX
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ucenefoBaHuil nepemMeLLeHnin, BbibiBaeMbIX BUXpeobpasoBaHueM, AOMKHbI Hagnexalumm obpa3om paccMaTpuBarh cre-
LytoLine acnekTbl:

- reoMeTpuYeckoe MacluTabuposaHue;

- AUMHaMu4eckoe MacLuTabupoBaHue;

- rmgpoguHamuyeckoe macliTabupoBaHue;

- MofenupoBaHWe BbICTYNAKLWMX YacTen;

- XapaKTepUCTUKU XKECTKOCTU CUCTEMbI MO3ULMOHNPOBAHUS;
cTeneHu ceoboabl;

HanpasneHue n Npousb TEYEHNS;

- HanpasneHHoe paspelleHue;

- AeMndupoBaHne cTeHaa,

- BrMSHUE 3arpoMoXgeHus (CTeHb),

- NPOAOMKUTENBHOCTL perncTpaLumn peakLuu.

B xoge nocnegHWx MogenbHbIX UCNbITaHWiA ObiNu NonyyYeHbl NPOrHo3bl NepemMeLLeHNid, BeldbiBaeMbIX BUXpeobpa-
30BaHVeM, AN NnaBy4nX COOPYXEHUIA Ha HATKHBLIX CBA3AX C LUIMUMHAPUYECKUM KOPMYyCOM TUMa «spar», KoTopble JOCTO-
BEPHO CPaBHUBAIOTCA C HaTypHbIMU U3MepeHusamu [33]. TeM He MeHee Bce MofenbHbIe UCTIBITaHWSA, NPoBeeHHbIe BNMOTb
[0 HACTOALLEro BPEMEHU, MOTyT JULLb JOCTOBEPHO MOAENUPOBaTL KOHKPETHLIE NapaMeTphbl, @ fpyrue npyu SToM JinLb an-
NpoKcuMupoBaTk. PasnuyHble METOA0NOMMU U NPaKTUKW MOAENbHBIX UCMbITAHUIA MOTYT NPUBOAUTL K PasiiuiHbIM pesyrb-
TaTam WCnbITaHUiA. [JoOCTOBEPHOCTL Pe3ynsTaToB MOAENbHbLIX UCTLITAHUIA, U KPUTEPUEB NPOEKTUPOBAHUSA NepeMeLLieHIiA,
Bbl3blBaeMbIX BUXpeobpasoBaHneM, AOMKHA MOCTOSHHO yBeNMYMBaTLCHA NOCPEACTBOM CTPOroro cobniofgeHns HajexHbIX
WHXXEHEPHBIX MPUHLMMNOB U CPaBHEHWIA C HATYPHEIMU U3MEPEHUAMMU, eCN TakoBble UMetoTeA. Onopy Ha Mo erbHbLIE UCTIbI-
TaHWsi, OrpaHUYeHUs MO MOZENbHBIM UCTIBITAHUAM WM OrPaHUYeHHYIo BanugaLumio ¢ MOMOLLbIO NOMTHOMAaCLUTabHbIX AaHHBIX
crnegyeT paccMaTpuBaTh Kak noteHumarnsHble MICTOMHUKA HeonpeeneHHoCTu.

A.8.3.5.1.2.2 MapaMeTpbl MOAEMbHbLIX UCNbITaHU

A.8.3.5.1.2.2.1 MopobHoe npeobpasosaHune notoka

MmapogvHaMmuyeckoe nogobHoe npeobpasoBaHue Mexay MacwTaboM npotoTuna um maclitabom mogenu notoka
XKUAKOCTU B MO EMbHbIX UCMBITAaHUAX MOPCKMX COOPYXXEHMiA [31] onpepensaeTcs uncnom PeitHonbaca u uncnom dpyaa.

BespasmepHoe yncno PeitHonbaca Re onpefensieTcs criegyowum obpasom:

V,
Re=-%4d, (A7)
v
rae V, — XxapaKTepucTideckas ckopocTb (Hanpumep, CKopocTb NOToKa), M/C;
d — xapaKkTepucTuyeckas anuvHa (Hanpumep, AuameTp kopnyca), M;

2
V — KMHeMaTu4eckas BA3KOCTb XXUAKOCTU, M7/C.
BespasmepHoe uucno dpyaa F, onpegenseTtca cnegyowmm obpasom:

Ve

Jod

F, =

rae g — rpaBuUTaLMOHHOE ycKopeHue B M/c2.

MpvpaBHuBaHUe Yncna PeitHonbaca u yucna ®pyaa oaHOBPEMEHHO ANA NOTOKOB MOAENU U NPOTOTUNA (NOIHOMAC-
WwTabHas CTpyKTypa) NpakTMYeckn HEBO3MOXKHO. [ins MOAenNbHOro pasmepa d, KOTopbli CYLLECTBEHHO MEHbLUE NPoToTUNa,
Nn6o rpaBUTaLMOHHOE g HYXHO CYLLECTBEHHO YBENUYNUTb, NN BA3KOCTb V UCNBITAaTENbHON XXUAKOCTU HYXHO 3HAYUTENBHO
YMeHbLUUTb. HW OHO U3 3TUX M3MEHEHWI HEBO3MOXHO OCYLLIECTBUTL B UCNbITaTENbHOM GacceiiHe.

[ns pasgenbHbIX peXXUMOB MOTOKa, KoTopble BbI3oByT VIM, MacwTtabupoBaHue yncna PeliHonbaca SBNAETCA Knto-
YeBbIM acnekToM. MacwtabuposaHue yncna PeiiHonbAca oveHb TPYAHO BBINOMHUTL AN MOPCKOro NNaByyero coopyxe-
HUsA. [N nnaByyYnx COOPY>KEHMIA Ha HaTSPKHBIX CBA3SAX C LMNUHAPUYECKUM KOPMYCOoM TUNa «spar» gnametTpom 20—50 M n
ckopocTell TedeHuna 1,0—2,5 m/c umcno PeliHonbAaca 4Ns NpoToTuna HaxoauTes B guanasoxe 20 000 000—100 000 000.
MpupaBHUBaHWe Tak1x Yncen PeiiHonbAca B MogenbHoM GacceliHe notpebyert, utobkl MoAenb UCNbITLIBaNa rMApoAUHa-
MUYecKoe BO3ieCTBUE TAKOro e 3HaYeHUs, Kak y NpoToTuna, a 3To NpakTUYEeCKn HEBO3MOXHO. Mo3ToMy Ucnonb3ytotcs
fBa 6a30BbIX NOAXOAA K UCMBITAHUSAM: 3aKpUTUYECKOe M JOKpUTUYECcKoe Yncna PeliHonbaca.

a) MogenbHble UCMBITAaHUSA C 3aKpUTMYECKMM YucrioM PeliHonbaca. McnbiTaHus ¢ 3akpuTudeckumm yucrnamm Peit-
Honbjca NpoBOAAT, YTOOLI MOMYYUTH PEXMM MOTOKA, aHaroruyHbliA NOTOKY, KOTOPLIA NONyYaeTca B MOMTHOM MacluTabe
[29], [32], [34]. 3akpuTuyeckue MofenbHbLIE UCTBITaHUSA, MpoBoAUMEIE ¢ Yucnamm PeliHonbaca mexay 600 000 u 2 000 000
LA NnaBy4nx COOPYXKEHWI Ha HATSHKHBIX CBA3SX C LUIUHAPUYECKUM KOPNYCOM TUNa «spar», nokasanu xopollee cornaco-
BaHue ¢ nonHomacwTabHbiMu (15 000 000 < Re < 40 000 000) peakyuaMu, U3MepeHHbLIMU B HaTYPHLIX yCIoBUSIX. TeM He
MeHee MoAernbHbIe UCTbITaHNS ¢ 3aKpUTUYECKUMIU Yncnamu PeilHonbaca npegycMaTpusatoT NOTPeBHOCTL B MOAENLHOM
6acceiiHe 6OMbLUOIA €MKOCTM, U BNAOTb O HACTOSILLErO BPEMEHU B 3aKPUTUYECKUX MOAENBHBIX UCMbITAHUSIX UCMONb30Ba-
TNCb TOMbKO MOAEMNM C O4HOIN cTeneHbio cBo6oAbI C OAMHAKOBLIM Npodunem TedeHus.
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b) MogenbHele UCMBbITaHWUSA ¢ JOKPUTUYECKUMIN Yncnamn PeiHonbaca. na UunmHapoB ¢o cnupanbHbiMU nosicaMmm
OOLUMBKM pasfenieHne NoToka B BnimkHEM Mone KOHTPONMpyeTcsl OCTPbIMU KpasiMu nosica obwueku, a He adpdekramm
rpaHu4Horo crnos [35]. Kpome TOro, MOXHO pPaccMOTPETb peakLyio COOPYXEHUS B LUECTU CTeneHAax cBoboabl U BKIO-
UYNTb MEHSIOLMUIACA NPOdUSb TEYEHUS B MOAENbHOE UcnbiTaHne. [JokpUTUdeckue MoferbHble UCTbITaHUA NPOBOANNNCH
¢ uucnamu PeiiHonbaca mexgy 50 000—400 000 ans nnaBy4ux COOPYXEHUN Ha HaTSKHbIX CBA3AX C LUNUHAPUYECKUM
KOpMycoM TWna «spar», W yaanock NonyyuTb KOHCEpBaTUBHLIE pe3ynbraThl Mocne cpaBHEHUS ¢ NOMHOMAacLITaGHLIMKU
(30 000 000 < Re < 40 000 000) namepeHuamMu [33], [36].

A.8.3.5.1.2.2.2 dnHamuyeckoe nogobHoe npeobpasoBaHue

OuHamunyeckoe nogobHoe npeobpasoBaHmne B LIENOM aHanusupyet pexvumbl BUbpaLmmn TBepAoro Tena CoopyxXeHus.
Onsa uccnegosanuid VIM nogoGHoe npeobpasoBaHne MOXET ObITb OrpaHU4eHO MOAENUPOBaHUEM NULLIL PEXUMOB TBEPAO-
ro Tena, Kotopkle BygyT UCnbITLIBaTE CUHXPOHW3aLuio. HanpuMep, nnaByyee cCOOpyXeHNe Ha HaTXHbIX CBA3AX € LUNUH-
O PUYECKMM KOPMYCOM TWMa «Spar» MOXET UCMbITbIBaTL CUHXPOHU3aLMIO Npu BOKOBOM cHoce Ha 6onee HU3KUX CKopocTAX
1 npu GopToBOI KauKke Npu Gonee BLICOKNUX ckopocTsix [37]. B HekoTopkIx cryvasix ABe cteneHn ceoboabl MoryT dpaktude-
CKM AEMOHCTPUPOBATL CLENeHMe (O4HOBPEMEHHYIO CUHXPOHM3aLMIO). B Taknx obcTosTenbCcTBax BaxHO, HTOOL! peXumbl
1 nepvoabl 6okoBoro cHoca u 6opToBOM kadku Gbiny Hagnexalum obpasom MacwuTabupoBaHbl. C ApYroit CTOPOHLI, €cnu
nonepeHblii GOKOBOI CHOC ABNAETCA Npeobnagatoleil peakUmeil NnepeMeLLeHunid, Bbi3biBaeMbiX BUXpeobpasoBaHueMm, To
UCMbITaHWS C TBEPALIM TENOM C OfHOW CTeneHbio cBOBOALI NMoKasanu npueMsieMoe cornacoBaHue Mexay MoAenbHbIMU
UcnbITaHWSMU U NonHoMacWTabHBIMW faHHbIMK [35].

MpuBeaeHHas ckopocTk V,, koTopas Buina BBefeHa B 9.3.5.2, ABNAeTCA BaXHbIM 6e3pasMepHLEIM NapaMeTpoM Ans
nepeMeLLeHuii, Bbl3blBaeMblX BUXpeobpasoBaHneM:

voveTl (A.9)

B aToM BblpaxKeHWU onpefeneHne xapakrepuctudeckoro nepuofa T MoXeT BapbupoBaTkes. Ecnu T onpefeneHo
KaK eCTeCTBeHHbIi nepuog MnnaBy4ero COOpyXeHust B cTosuel Bofe, To (popMUpoBaHWE NepeMeLLeHUid, Bbi3biBaeMbIX
BUXpeobpa3oBaHMeM, AN NNaBy4UX COOPYXEHUI Ha HaTSXHbBIX CBA3SAX C LUMNMHAPUYECKUM KOPYCOM TUNa «spar», Kak
npaBuno, BO3HUKaeT Npn 3HaveHuax 4 <V, < 10.

UTto6bl AoCcTUYL Haglexallero CXo4cTea nepemeLleHuii, Bbl3biBaeMblX BUXpeobpa3oBaHUeM, CO CTPYKTYPOIA Xug-
KOCTM, NpUBeSeHHaa CKOPOCTbL MOZeNUpyemMoro NoToka AomKHa coBnajars ¢ NpUBeAEHHON CKOPOCTLIO MOTOKa NpoToTUNA.
WMHaue rosops, B fononHeHne k nonbopy Hagnexalero maciutaba ans V, u d macwurabuposaHue ans nepuoga T Takke
JOIMKHO BbITb COOTBETCTBYIOLLUM.

OTHoweHne Macc okasbiBaeT HonbLUoi adhdpeKT Ha Anana3oH CUHXPOHU3ALMU WU, BO3MOXHO, Ha amnnutyay [38],
[39], [40]. OTHoweHKMe Macc Ansa ceobogHoMNMaBaoLwero Tena no onpegenexuio pasHo 1,0 (ocagka = macca). 370 OTHO-
LUEeHMEe Macce Takxke JOMMKHO NogAepKunBaTeCa U AN MOAENBHLIX UCTbITaHUIA.

A.8.3.5.1.2.2.3 l'eomeTpuyeckoe nogobHoe npeobpasoBaHune

A.8.3.5.1.2.2.3.1 Obwue nonoxeHms

YUTtobbl JOCTUrHYTE reoMeTpudeckoro nogobHoro npeobpa3soBaHus, reoMeTpuieckas opma kopnyca u noscos 06-
LUMBKK (€Cnu YMECTHO) ANsi MpOTOTUNa W MOZenu JomkHa GblTb TOUHO MaclTabupoBaHa. [eomeTpudeckoe nogobHoe
npeobpasoBaHWe AOMKHO pacnpocTpaHATbCA Ha Ntobble cTpouTemnbHBIE NMPoeMbl B Nosicax o6LKnBKKM, onopax (KoTopble
MOTYT U3MEHWUTL MOTOK BAOMb NMOSCOB OOLUMBKU), LiEeNsX, aHofax, BHELIHUX Tpybax u Apyrux BCnoMoraTenbHbIX NpUCnoco-
OrneHusx, KoTopble MOTYT MOBMUATL HA MOTOK BOKPYr koprnyca. HekoTopblie areMeHThl, Hanpumep 3neMeHTbl pepMeHHo
KOHCTPYKLMU MNaByyMX COOPYXEHWUN Ha HaTAXHbIX CBA3SAX C LUMMUHAPUYECKAM KOPNYCOM TUNA «spary, MOryT NPUBHECTU
yucno PeiiHonbaca, 3aBucsLlee oT SPeKTOB BAIKOCTHOro AemndupoBaHusi. Heobxogunmo ¢ 0CTOPOXHOCTBIO MOAENNUPO-
BaTb 3TU KOHCTPYKLMN.

A.8.3.5.1.2.2.3.2 MoaenbHblil MmacluTad

Uto6bl Moaenb Bkina reoMeTpU4eckn CXoaHa ¢ npoToTunom, dpopma Mogenu AormkHa 6biTe aHanoruyHol dopme
NpoTOTUMa, C MEHbLUEH XapakTepucTUYecKon ANnHONA. [ns ¢hakTopoB, OTHOCALMXCS K MMAPOAUHAMUYECKOMY BO3fEW-
CTBMIO, NPUHSATO MCMONb30BaTh MOAENU MeHbLUero macwwtaba (oTHoweHue 1/100) Ans mogenbHbIX UCNBITAHUA C BLICOKU-
MW, 3aKPUTUHECKUMIM YnucnaMu PeliHonbAaca U cpaBHuTensHo 6onee KpynHble MacluTabbl Mogenei (oTHolweHue 1/50) ana
MOZernbHbIX UCTIBITAHUIA C HU3KUMU, JOKPUTUYECKMMM YncramMmn PeillHonbgca.

A.8.3.5.1.2.2.3.3 BecnomoraTenbHble 3reMeHThl

Bce petanu kopnyca Hy)XXHO MOZEnMpoBaTb TOYHO. [Ns MraBy4uMX COOPYXEHWA Ha HaTSKHBIX CBA3SAX C LMIUH-
APpUYECKUM KOPMYyCOoM TuMna «spar» 3TO BKMOYaEeT BCe BCNoMoratenbHble SfeMeHThl, Takue Kak Hanpasnsiowme 6rnoku,
TpyObl, Uenu, aHogbl, pai3epsbl U BbIKUAHBIE MUHMKU. [eTanu noscoB obLUMBKK, BKITHO4as BHIEMKU UITM OTBEPCTUS B Nosicax
06LUMBKM, TakKe AOMKHBI MOAENUPOBAaTLCA NpaBuiibHO. ToMHOE MogenupoBaHWe BCNOMOraTeslbHbIX 311€MEHTOB OYeHb
Ba)kHO Npu pa3paboTke HaNpaBneHHO| YyBCTBUTENBLHOCTY NepeMeLLeHN, Bbi3biBaeMbIX BUXpeobpasoBaHueM, U adek-
TUBHOCTW NpOBEAEHMWS UCTIbITAHWA YCTPONCTB NofaBneHns nepeMeLLeHmid, Bbi3biBaeMbIX BUXpeobpa3oBaHUeM, TakUX Kak
nosica o6LIMBKM.

[nsa nnaBy4ux COOPYXeHWA ¢ NPAMOYrofbHLIMU KOMTOHHaMK pasferneHue NoToka MeHee YyBCTBUTENBHO K Hanuuuio
BCMOMOraTeNbHbIX 3f1IEMEHTOB.
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A.8.3.5.1.2.2.3.4 CteneHu cobogkbl Mmogenu

BEIrM Mcronb3oBaHbl MOLENW C OGUHOYHBEIMUA U MHOXECTBEHHBLIMU cTeneHsMu ceobogbl. [nsA Mogenei ¢ ognHoY-
HOI cTeneHblo CBOGOALI, KOTOPLIE B OCHOBHOM WUCMOSb30BaNUCh B UCMLITAHUAX C BEICOKUMU (3aKPUTUHECKUMI) YUCTTAMM
PeiiHonbgca, AoNycKatoTCA NNLLb NonepeyHble NepeMeLLeHNs, BbisbiBaeMble BUxpeobpasoBaHueM. ns mogernei co MHO-
XECTBEHHBIMU CTEMNeHAMU cB0OOALI, KOTOPLIE B OCHOBHOM MCMOMNbL30BANUCH B UCMBITAHUSAX C ManbiMU (JOKPUTUYECKUMN)
yncnamu PeliHonbgca, COOpYXeHUe MOXET pearnpoBaTh BO BCEX LLECTU cTeneHsx ceobogbl. OTHOCUTENBHAA BaXHOCTb
MHOXECTBEHHbIX cTeneHei cBobofbl Mofernei onpefensaeTcss YpOBHEM CBA3U MEXAY NepeMeLLeHUsMU C pas3fnyHbIMK
cTeneHsMu ceobopbl.

A.8.3.5.1.2.2.3.5 XapaKTepucTnKN XeCTKOCTU CUCTEMbI NO3ULIMOHUPOBAHUSA

Kak npasuno, Ucnonb3yroT ABa NoAXoAa ANS MOAENUPOBaHUA pacrnpeieneHns XecTKOCTH NpoToTUna CUCTEMbI Mo-
anyunoHuposaHus. OguH 13 NOAXOA 0B 3aKTHO4AETCS B UCMONL3OBaHNM NPUBELEHHON CKOPOCTY (V) B KadecTBe HesaBUCH-
Moro napamMeTpa. Mpu MoAenbHbIX UCNBITAHUAX PeakLUs NNaBy4ero COOPYXEHUS Ha HaTSKHBIX CBA3AX C LIUNUHL PUYECKUM
KOPMycoM TUMa «spar» U3MepsieTCs Npu pasfiMYHblX NPUBEAEHHBIX CKOPOCTAX. Ha aTane NpoeKTMpoBaHWsA nonepeyHbIi
nepuop NnaBy4uX COOPYXEHWIA Ha HaTSKHBIX CBA3AX C LMMUMHAPUYECKUM KOPMYCOM Tuna «spar» (noatomy V) Bbl4nc-
NSETCA MPU PasfuYHbIX 3Ha4YeHUAX nepemelleHns. Mpu Kaxgom nepeMelleHnn aMnnuTyga peakuuu, ucronb3yemas B
MPOeKTUPOBaHNN, OCHOBaHa Ha V, B 9ToM MecTe. B 3TOM noaxoae NuHeitHas cuMMeTpUYHasa cucTema nosmyuoHMpoBaHns
MOXET WCMOoNbL30BaTbCA ANA HanaAKn MOAENbLHOro UCMbITaHUS.

B ansrepHaTMBHOM MoAxofe mopenupyetcs dakrudeckas MpOoCTpaHCTBEHHas cuMcTeMa MO3ULWOHUpOBaHWA. B
3TOM CryYae CKOpPOCTb TEHYEHUS ABNAETCA HE3aBUCUMbIM NapaMeTpoM. [NnaBy4ee COOPYXKEHUE Ha HAaTHKHLIX CBA3AX € K-
TIMHAPUYECKUM KOPMYCOM TUMa «spar», Kak NpaBuno, UMeeT TPW UK YeTbIpe rpynnbl HaTAXHbLIX CBSA3eH (SKOPHbIX NIMHUIA).
Kaxgasa AakopHasa NUHUS UK rpynna SKopHLIX MUHWA NPOTOTUNa MOZENUPYETCS € NMOMOLLbIO SKBUBAMEHTHOW AKOPHOW nu-
HWM Mogenu. Mopu3oHTanbHas xapakrepucTuka nepemMeLLeHnst yCunuii kaxaow SKOpHOW JIMHAW UMW Fpynnbl MOAENMpyeT-
€A C NOMOLLLIO ABYX- UMU TPEXIIMHENHON CUCTEMBI MPYXUH, YTOOLI UMUTUPOBATE HEMUHENHOE NepeMeLLeHne CUn Kaxzaoi
TIVHAW WNK rpynnbl. 3TO MO3BONSET MOAENMPOBaTE MOMHYK HEMUHERHOCTb U aCUMMETPUIO XKEeCTKOCTU. [ns HEKOTOpbIX
CUCTEM MO3ULIMOHUPOBAHMS, TaKUX KaK CrpynnupoBaHHbIe CUCTEMBI NO3ULUOHUPOBAHUS, aCUMMETPUA MOXET NOBMNUATL Ha
B BbICLLEI CTENEHW HanpaBeHHYIo peakLio NepeMeLLeHuii, BbidbiBaeMblX BUXpeobpasoBaHneMm.

A.8.3.5.1.2.2.3.6 HanpasneHue n npounb Te4eHUs

Peakuuu nepeMelleHuii, Bbi3bIBaeMbIX BUXpeobpasoBaHUeM, AN NNaBy4uxX COOPYXEHWUA Ha HATAXHBLIX CBA3SAX C
LUNMHAPUYECKUM KOPMYCOM TUMa «spar» MOryT 6blTb YyBCTBUTENbHB! K HEGONBLWNM U3MEHEHUSIM B HanpaBrieHn Teye-
HWs. Beicokas paspeluatollas cnocobHOCTb Kypca (Hanpumep, npu npupateHunsx 10° — 15°) moxeT notpeboBaTtbes Ang
CUHXPOHMU3ALMN MaKcMMarnbHON peakuyun nepeMeLlleHnid «spar», BbldbiBaeMblx BUXpeobpasoBaHueM. [nsi MHOrOKONOH-
HbIX NMaBY4YNX COOPYKEHUIA C NPAMOYFONbHBIMA UMK KBaApaTHLIMU KONIOHHAaMW MMEeETCs YeTKasi HanpasrieHHas 3aBUCH-
MOCTb peakuun. Kak npaBuno, He HabniogaeTcsa peakumn nepeMeLLeHUit, Bbi3bIBaeMblX BUXpeobpasoBaHUeM, Korga yron
nageHuns Te4yeHnss MeHblue YeM 15° No OTHOLIEeHUIO K HOpMarnu JIMLEBOW YacTM KOTOHHBI.

BYKCMPOBOYHLIE UCMLITAHUA MOAENUPYIOT NITOCKOe TEYEHUE, KOTOPOE OAMHAKOBO HE3AaBUCUMO OT My6uHLl. B aeit-
CTBUTENMbLHOCTM pacyeTHble TEYEHUS UMEIOT NPOdUb U CKOPOCTK, KOTOpblE, Kak NpaBuiio, YMeHbLIaoTes ¢ ry6uHoON.
Bbinn NpeanpuUHATHI NOMLITKW CMOAENUpoBaTh NPOdUNK cpesblBatoLLero TeYeHUs B GyKCUPOBOYHBIX, LUMIO3HBIX W Gac-
CceliHOBbIX UcnbITaHusX [41]. NonbITKM co3gaTb NPOdUNU cpesbiBaloLLerocs Te4eHus B MacluTabe Mogenu, kak npasuno,
NpUBOASAT K YpeamepHoil TypbyneHTHocTW. [lomkeH 6biTb NpoBeieH TLaTenbHbIA aHans UHTeprnpeTauun peakumin nepe-
MeLLEHU, Bbi3biBaeMbIX BUXpeobpasoBaHueM, B NpUCYTCTBUM TypOyneHTHoro notoka. TypOyneHTHOCTb cpe3blBatoLLero
noToka B NTabopaTopHbIX YCOBUAX MOXET GblTb YMEHbLLEHa 3@ CHET UCMONb30BaHMS MEHSAIOLLEACS MNOTHOCTU/BA3KOCTH
XUAKOCTM B Pa3fUYHbIX CHOSX B MOAENbHBLIX UCbITAHUSIX.

A.8.3.5.1.2.2.3.7 DppekT cBO6OAHON NOBEPXHOCTH

O pekTbl cBoGOAHOW NMOBEPXHOCTU MOTYT GbITh BaxkHbl, Korga uucrio ®pyaa 6onblue 0,15. [nsi 6yKCUpOBOYHBIX
UCNbITAHWIA NIaBy4ero COOPYXEHUA Ha HaTSXHBLIX CBA3AX C LMNUHAPUYECKUM KOPNYCOM TUMa «spar», Haxogslerocs B
MonynorpyxeHHOM COCTOSIHUM, CKOPOCTb BYKCUPOBKM OrpaHUYMBaeTcs BOMHOBLIM CONPOTUBMEHUEM (Uncrio Opyaa). Byk-
CMpOBKa Ha BLICOKOW CKOPOCTM MOXET NPUBECTU K popMupoBaHuio yncen dpyaa, KOTopble 3HAaYUTENbHO MpeBbILLAOT
yucno dpyaa nonHoro MacluTaba u npeyeenuunBaroT adpdekTel cBoGoaHOW noBepxHOCTU. OgHUM M3 cnocoboB n3bexarb
UYpe3MepPHOro BONTHOBOIO COMPOTMBIIEHUS NPU MOAENbHBLIX UCNBITAHUSIX C BLICOKUM YMCIioM PeliHonbaca siBnsietcs 6ykeu-
poBKa COOPYXEHWUS B MONHOCTLIO MOrPYXEHHOM NONOXKEHUN.

A.8.3.5.1.2.2.3.8 lemndpupoBaHue

HemndupoBaHne MOXET BNUATb Ha PeakLWIo NepemMeLLeHuii, Bbi3biBaeMblX BUXpeobpazoBaHWeM, NOITOMY AeMrl-
chuposaHue (rMapoOANHAMUYECKOE UITN MEXAHWUYECKOE), CO3AaHHOe B MofernibHOM BacceiiHe, JoMKHO COrmacoBLIBaTLCA C
AemnduUpoBaHUeM, KOTopoe oXuaaeTcs B NONHOM macwTabe. Tak kak MexaHU4eckoe AemndupoBaHne MOXHO BbI3BaTh C
MOMOLLbIO UCTbITaTENbHOro 060pYAOBaHUS U OHO OTCYTCTBYET B HATYPHLIX YCIOBUSIX, TO HEOBXOAMMO BHUMATENBLHO NOA-
XOAUTb K 3TOMY BOMNPOCY, 4TOBbI NOHATE appeKkT AeMnUpoBaHNA Ha peaKLuio NepemMelLeHNit, Bbl3biBaeMbIx BUXpeobpa-
30BaHWeM, W YMeHbLUNTL Takue adpdekThl [36]. MMapoanHamudeckoe aemndupoBaHue BeneacTBrue apdeKToB AKOPHBIX
TINHWIA U BOMH B MOAENbHBIX UCTBITAHUSAX JOMKHO TWATENBbHO aHaNM3MpoBaTLCS NPYU OLEHKE aMMIUTyAbI NonHomaciuTab-
HbIX NepeMeLLeHUIA, Bbi3blBaeMblX BUXpeobpasoBaHUeM.

A.8.3.5.1.2.2.4 Npoaork1TenbHOCTb PErucTpaunn peakumm

BpeMeHHble AnarpamMMbl MOAEMNbHBLIX Peakuuil AOMKHbI GbITb AOCTATOMHO NPOAOCIMKUTENBHBEIMM, YTODLI NOMy4UTH
3Ha4YUMbIe CTaTUCTUYECKUE AaHHbIE, TakMe Kak CTaHAapTHOE OTKMOHEHUE, CYLLEeCTBEHHLIE U MaKCMMaribHbIE 3HaYEHMsI.
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MakcumansHasa AnvHa 3aBUCKUT OT MEPUOAMYHOCTU peakuun nepeMeLleHUi, BbldbiBaeMbiX BuxpeobpasosaHuem [35].
Korga nepemelleHuns, BbisbiBaeMble BuxpeobpasoBaHueM, Xopollo npopaboTaHel M NOATBEpXAatoTCA (Hanpumep, non-
HOCTBIO CUHXPOHU3UPOBAaHEI), TO BCEMO HECKOMBKMUX LIMKIOB A0CTAaTOYHO, YTOBLI YCTAHOBUTEL MakcuMarbHyo aMmnianTyay
KornebaHuii Npu nepemeLLeHUsX, Bbi3biBaeMbIX BUXpeobpasoBaHWeM. Ecnu peakuns nepemelLeHuiA, Bbl3biIBaEMbIX BUXpe-
obpa3oBaHMeEM, MOAYNMPYETCH (HanpuMep, B NEPEXOAHLIX y4aCTKax CUHXPOHW3aLMUM U pacCUHXPOHU3aLmMK), To cnepyet
ucnonb3oBaTth bonee ANWHHLIE 3anUcu AN MOSYYEHUA 3HAYUMBIX CTAaTUCTUHYECKUX 3Ha4YeHWi. B To Bpems, Korga aTu
4YacTu 3anuceil He reHEPUPYIOT CUITBHYHO peakLuio NepeMeLLEeHIid, Bel3biBaeMbIX BUXpeobpasoBaHnem, OHU MOryT BbiTb
BaXXHbl 119 ONpefeneHns ycTanocTi SKOPHON NUHUK. Mo3ToMy JOSKHEI BbITe NOYYEHB! 3anNUcu JOCTaTO4HOR NPOAOIMKN-
TenbHOCTU. MNepexoaHble peakLyn Npu Mycke AOMmMKHbI ObITh UCKITHOYEeHbl M3 CTAaTUCTUHYECKOro aHanumsa.

A.8.3.5.1.2.3 CoBpeMeHHbIN OMbIT 3KCMnyaTaLumn nraBy4nx COOPYXEHUNA

A.8.3.5.1.2.3.1 O6wwume cBegeHus

Kak 6b1no ykaszaHo B A.8.3.5.1.2.2.3.4, B OTHOLUEHUN MOAENbHBLIX UCMbITaHUA NepeMeLLeHUiA, Bbl3biBaeMbIX BUXpe-
obpa3oBaHMeM, MNaBy4YNX COOPYXEHUIA Ha HaTAXHbIX CBA3AX C LUMMHAPWYECKUM KOPMYCOM TUMa «spar» B HacTosllee
BpPeMS WCMOMNb3YHOT ABa NOAXOAa K UCMbITaHWAM ¢ yncnamu PeiHonbgca. Mpegblaywine ucnbiTaHUA Gbinn BbINOMHEHb
C MCMOSIb30BaHUEM FrOPU3OHTAIBHOIO MOFPYXEHHOIO LUMUHAPa B €MKOCTb, Fhe ocyLlecTBnsnack GyKcUpoBKa ¢ BLICOKOI
ckopocThio [35], [36], [42], B TO BpeMs Kak NocnefHUe BbIMOMHAKTCH C UCMONb30BaHUEM NaByYero, nepeceKaroLLero cBo-
604 HYI0 NOBEPXHOCTb BOALI BEPTUKANBHOMO LUMMHAPA C BHELLUHUMW MPYXUHHBIMW UHUSAMWU, MOZEMNUPYIOWLUMU CUCTEMY
nosuuumoHuposarus [41], [43], [44], [45], [46], [47], [48]. MNpeablayLWmMiA NoAXOS OrpaHUYMBaAETCA KNaccu4YeckuMmn nnasy4m-
MU COOPYXEHUSAMU Ha HaTSKHBIX CBA3AX C LUITUMHLPUYECKMM KOPIyCOM TUMa «spary.

MogenbHble UcnblTaHUss He NPOBOASAT ANSA BCEX MNaBYYUX COOPYXEHWA Ha HaTAXHbIX CBA3SAX C LUIMHAPUYECKUM
KoprycoMm Tuna «spary. Peakuuu nepeMeLLeHuii, Bel3biBaeMbIX BUXpeobpa3oBaHWeM, SBSAIOTCA CamoorpaHuymBaroLLMMm-
CA, U ANA TexX cry4vaes, rae rpaHUYHbI aHanus nokasarn, YTo cucTeMa NOo3MLMOHUPOBaHUS HE KOHTPOUPYETCA CUMbHBIM
TEYEHUEM UMM peakLMsaMKU NepeMeLLEHUN, Bbi3biBaeMblX BUXpeobpasoBaHneM, UCNbITaHWUS NepeMeLLieHI N, Bbi3bIBaeMbIX
BUXxpeobpasoBaHneM, He NPoBoAsT [47].

A.8.3.5.1.2.3.2 MoaenbHoe UCMbITaHWe ¢ 3aKpUTUYECKUM YucrnomM PeiliHonbaca

B aTom nogxoge mopernbHble UCMbITaHWA NPOBOASAT ANS MOAENbHbIX Yncen PeiiHonbAca B 3aKpUTUYecKoM Ana-
nasoHe (T. e. Re > 600 000). OcHoBa ANa UCMbITAHWIA MOZENU Kopryca B 3aKpUTUYECKOM Re pexuMe 3akniodaeTes B J0-
MyLieHUK TOoro, YTo 3a NpeaenamMu nepexofHoro guanasoHa nogobHoe npeobpa3oBarue NpoTOTUNA U MOAENU NOTOKA CO-
XpaHsaeTca. MofenbHble UCTbITaHWUA NPU 3aKpUTUYECKUX Yucnax PeliHonbaca ANa nepemelLeHuid, nnaByumx CoopyXeHui
Ha HaTSXHbIX CBA3SX C LMITMHAPUYECKUM KOPMYCOM TUMa «Spary», Bbi3biBaeMbIX BUXpeobpa3oBaHUEM, JEMOHCTPUPYIOT
CpaBHUTENBLHO XOpoLLee cornacoBaHne ¢ HaTypHbIMU n3aMepeHuamm [32], [34].

MogerbHoe UcnbiTaHe ¢ GonbwMMK YncnamMu PeiiHonbaca npeabsaBnaeT Boicokue TpeboBaHWs K pecypcam Mo-
fenbHoro 6acceiiHa U MOXeT OblTb NPOBEAEHO TOMLKO Ha HECKOSIbKUX UCMbITaTeNbHLIX CTeHAax no scemy mupy. MNpu-
Mepbl 6OMbLUNX 3aKPUTUHECKUX MOAENBHBIX UCTILITAHUIA MITaBYYUX COOPYXEHUIA Ha HAaTAXHBIX CBA3AX C LUNUHAPUHECKUM
KOpMycoM Tuna «spar» MOXHO HaiTu B [32], [34]. OnucaHHoe akcnnyaTupyloweeca Ha nnasy MHIC npumeHanock aAns
OyKCUpPOBKM MOAENU LUIMHAPUYECKOMO Kopryca Tuna «spar» npu Re BnnoTe Ao 2 000 000.

A.8.3.5.1.2.3.3 MogenbHble UCNbITaHUA ¢ ManbsiM Yucriom PeiiHonbaca

B aTom noaxofe mopenb npeactaBnseT coboil nmbo BykcMpyemyto ¢ Manoil CKOpoCTbio MOAENb UK MOAEenb, UC-
MbITbIBAEMYH0 JIOKaSIbHO B LUMIO30BOM WUIM BOSTHOBOM HacceiiHe ¢ BO3MOXHOCTbIO co3gaHusa TedeHns. MacwrabuposaHnue
uncna Ppyaa He TpebyeTca cTonb ABHO. TeM He MeHee uucno dpyaa, kak NpaBuno, BuIGUpaeTcs, NOCKONBKY OHO MEHb-
LWe, YeM y npoToTuna. B MofenbHbIX UCMBITAHUSX C YUCNOM PeiiHonbgca 0BbIYHO MCMONbL3YIOT 3aKpUTUHMECKWIA ANnanasoH.
MopgenbHble UcnbITaHua ¢ MansiMu Yucnamu PeliHonbca ANs NnaByyYmx COOPYXXEHUN Ha HaTHKHBLIX CBA3AX C UUNUHAPU-
YecKUM KOprMycoM TUna «spar» NpoAeMOHCTPMPOBarv KOHCEpBaTMBHLIE Pe3yNbTaThl M0 CPAaBHEHUIO C HATYPHBLIMU U3MeEpe-
HusaMu [33]. KoHcepBaTU3M nony4aeTcs, BEpOATHO, U3-3a pasHULbl MeXay NpoUNAMU TEYEHUS B MOAENLHOM UCNLITAHUN
(o4HOPOAHOM) U B HATYPHOM (HEOA4HOPOAHOM).

MpenMyLLecTBOM 3TOrO NMoAxoAa SIBMSAETCH TO, YTO NepeMeLLeHNsi BO BCEX LUECTU CTeneHsX cBobofbl MOXHO MO-
AenupoBaTtb. 3TO NO3BONSET ONPeAENUTb peakyuu B TakUX CTENeHsX, kak 6opToBas kavka U AuddepeHT Npu KUNeson
Ka4Ke, U Y4eCTb UX B KOHCTPYKLMU. DTO Taloke NO3BONAET y4UThIBaTh 3pPEKTHI MAPOANHAMUYECKUX CBA3EN MEXAY pas-
NWYHBIMKA cTeneHsaMu cBoboabl. CrnocobHOCTE Ucnonb3oBaTh 6oree KpynHble MOAENM Taioke MO3BOJISIET OCYLECTBNATL
6ornee TljaTensHoe MOAENUpOBaHUe YacTeil U BCoMoraTernbHbIX areMeHTOB Kopryca. BepTukansHas npulisapToBaHHas
KOMMOHOBKa TaKke AaeT BO3MOXHOCTbL MOAENMpoBaTb NPOCTPAHCTBEHHbIE BapuaLyun (HEMUHEWHOCTb U aCUMMETPUIO)
npoToTUNa CUCTEMbI NO3NMLIMOHUPOBaHUA. ELle oHUM NpenMyLLECTBOM SBMSAETCA TO, YTO TaKOW MOAXOA MOXET OCyLLeCcT-
BNSATECA B MOAENbHbLIX BacceliHax 6e3 cnocobHOCTM BLICOKOCKOPOCTHON BYKCMPOBKU. [pUMepbl MOAENbHBLIX UCMbITAHWA
C ManbIMW JOKPUTUYECKUMU Yncnammn PeliHonbAca AN NnaByyYnx COOPYXKEHUIA Ha HaTsXKHBIX CBA3SAX C LMMUHAPUYECKUM
KOpMycOM TUMa «spary MoXHo Haiitu B [33], [36], [37], [39], [46].

A.8.3.5.1.2.4 [laHHble HaTYPHbIX U3MEPEHUIA NO CPABHEHUIO C laHHBIMU MOAENbHBLIX UCNbITaHUA

HaTypHble namepeHus peakymu nepeMeLleHnit, BolabiBaeMbIX BUXpeobpasosaHuem, 6binun 3anucaHdsl Ans Tpex nna-
BYYUX COOPYXXEHUIN Ha HaTSDKHBIX CBA3SIX C LIMNIMHAPUYECKUM KOprycoM Tuna «spar» [32], [33], [34]. B HaTypHbIX ycrnoBUsAX
NpohUnNU TE4EHUA BapbUPYIOTCA MO CKOPOCTU U KYpCY MO Mepe yBenuyeHUs rmybuHel B NPOTUBONOMOXHOCTL MIIOCKOMY
Te4YEeHUI0, NPUHATOMY B BYKCUPOBOYHbLIX UCTIBITAHUSX, ONUCAHHBIX paHee. [1o3ToMy 3Ha4eHNUsA MOAENbHBIX UCTIbITAHUIA chne-
AYyeT KOppeKTUpoBaTh U y4uTLIBaTh 3TU BapuaLyu.
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Ocobblil MHTEepeC NPeACTaBnsIoT MNaBy4ue COOPYXEHUS Ha HaTSKHBIX CBA3AX C LUNUHAPUYECKUM KOPNYCOM TUNa
«spary, Ans KOTOpbIX UMEIOTCSA HaTypHble U3MEPEHUS NPU 3aKPUTUHECKUX U JOKPUTUYECKUX Ynucnax PeiHonbaca.

A.8.3.5.1.3 MeToabl COBEPLLUEHCTBOBAHUSA KOHCTPYKLMIA CUCTEM MO3ULIMOHUPOBAHUSA, 3KCNNYaTUPYIOLLUXCA B YCNOo-
BUSIX NEpPEMELLEHNIA NNaBy4ynx COOPYXEHWI, Bbi3biBaeMblX BUXpeobpasoBaHUeM

A.8.3.5.1.3.1 KaHaTbl U3 nonuactepa ANa CpefHUX y4acTKOB SAKOPHbBIX TMHUIA

CranbHble KaHaTbl OMHapHOW CBUBKM, KaK NpaBWUmo, YCTaHaBMUBAIOTCA Ha CPEeAHUX YYacTKax HaTAXHbIX CBA3ei
(SKOPHBIX NIUHKIA) CUCTEM MO3ULIMOHUPOBAHNA NNABYYUX COOPYXXEHUA HA HATSDKHBIX CBA3AX C LMAUHAPUYECKUM KOPMYCOM
TuNa «spar». Mcnonb3oBaHne KaHaToB U3 NONUICTEPA Ha 3TUX y4acTKax MOXET MHOIa CHU3UTL HaTAXKEeHWe AKOPHLIX Nu-
HWIA U3-3a NnepeMeLLeHuid, Bbi3biBaeMbIX BUXpeobpasoBaHWeM, NMOCKOMBKY MEHbLLIAst XKECTKOCTb KaHaTa AenaeT NUHUN 13
nonuactepa 6onee anNacTMYHLIMU NPUMEHUTENBHO K NEPEMELLEHNUSAM KPYMHBIX NaBy4ynx COOpYXeHWi. MNpumeHeHne ka-
HaToB M3 NoNnUacTepa yMeHbLLaeT V,, KOTOpoe MOXET NpeAoTBPaTTL CUHXPOHN3aLio. Bapuaunn HaTAXeHUs B pesyneTa-
Te ANHaMUYECKOro BO31eCTBUSA Ha MNiaByyYee COOpYyXeHUe MOryT 6bITb MeHbLLE B BapuaHTe CUCTEMBI NO3ULMOHNPOBAHUA
13 nonuactepa. 3To0 NPUBOAUT K YMEHBLLEHWIO YCTANOCTHOIO NOBPEXA EHNS BCEX KOMIMOHEHTOB CUCTEMbBI NO3ULMOHUPOBA-
HWSA, BKINOYas Lienu, KoTopble UMEeloT HaUMEHBbLLYIO YCTanoCTHYI0 NPOYHOCTL. UccnefoBaHne YyBCTBUTENBHOCTH, B X0Ae
KoToporo usy4aetc adpekT UCNornb3oBaHUA KaHaTOB M3 MONMU3CTEpPa BMECTO CTallbHbIX KaHATOB OfWHAPHOW CBUBKM,
npveegeHo B [46].

A.8.3.5.1.3.2 CTanbHble KaHaTbl OAUHAPHOW CBUBKW AN BEPXHUX U HIKHUX YYACTKOB AKOPHLIX NIUHWUNA

Llenn, kak npaBumno, ycTaHaBNUBalOTCA Ha BEPXHWUX (MOACOEAUHEHUE K COOPYXKEHUIO) N HUXHUX (NofcoeanHeHne
K SIKOPIO) ydacTKax MnaBy4MX COOPYXKEHUI Ha HaTAXKHbIX CBA3SX C LMUIUHAPUYECKAM KOPNyCcOM Tuna «spary». MNpumene-
HWe cTallbHbIX KaHaTOB OAUHAPHON CBUBKW Ha 3TUX y4acTKax MOXET CyLLECTBEHHO CHU3WUTb YCTanocTHOEe NoBpexaeHne
BCMNeAcTBUE NepeMeLLeHii, Bbi3biBaeMbIX BUXpeobpaszoBaHUeM, NOCKONbKY CTarbHbIE KaHaTbl OAUHAPHON CBUBKW UMEIOT
3Ha4uTenbHO Bornee BLICOKYIO YCTarOCTHYIO MPOYHOCTb, YEM Lienb. Takoil BapnaHT TpebyeT cepbe3sHbIX MoAepHU3aLui
o6opyaoBaHus, KOTopoe BKIo4aeT B cebs 3aMeHy LienHbIX MOABLEMHUKOB U Hanpaensowmx 6nokos Ana uenen NUHen-
HelMK nebefkamu 1 oTBOAHEIMK Briokamu. B Mopckoit HedTerazofobblie MMeeTC A0CTaTOUHbIA ONLIT NO CUCTEMaM Mo-
3ULMOHNPOBAHUA C UCMONB30BaHUEM CTalNbHBIX KAaHAaTOB OAMHAPHOW| CBUBKMW, NMMHENHBIX N1ebefoK N OTBOAHLIX 61OKOB.

A.8.3.5.1.3.3 YcoBepLUEHCTBOBaHHbIE HanpaBnsioLme 6roku Ans AKOPHbLIX IMHAK U3 Lienen

YyacToK Lenu AKOPHOR TMHWUK, KOHTaKTUpYOWUiA ¢ HanpaensoLwum 6rokoM, Gonee noaBepXeH yCTanocTHOMY no-
BpexXgeHuto, MOCKONbKy UMeroTCs narnbarowme cunsl NOMUMO HaTskeHusi. Hanpaensiowue 6nokn Ans uenen ¢ cemblo
BrnaguHamu, Kak npaBuI1o, UCNOMb3YIOTCA ANSA CUCTEM NO3ULIMOHUPOBAHUS MITaBy4YUX COOPYXXEHUIA HA HATSKHBLIX CBA3AX C
LUNMHAPUYECKUM KOPMYCOM TUMNa «spar». NpuMeHeHWe Hanpaensaowmx 6nokos AN Lenei ¢ AeBATHIO BNaguHamu MOXeT
YMeHbLUTb U3rnb Leneit, TakuMm o6pasoM yMeHbLUas yCTanocTHoe NoBpeXaeHne Ha 3ToM yyacTke. KpoMe Toro, KOHCTPYK-
LuMs HanpaensioLero 6rioka 4ns Leneid npegycMaTpuBaeT TYryo Nocagky Mexay Lensto u yrnybneHuem HanpasnsioLlero
6noka, n aTo obecne4nBaeT 3HAYUTENBHO MEHBLLYIO KOHLEHTPaUUIO HanpsxKeHUa U 6onbLUyio YCTanoCcTHYI0 NPOYHOCTD.
AnbTepHaTUBHLIM 06pa3oM MOXeT ObiTb UCMONb30BaH OTBOAHOW GNOK ANA YMEHbLUeHNS KOHUEHTpaLWKU HanpsbkeHus B
Lenu.

A.8.3.5.1.3.4 KoHcTpyKUua nosica o6LLMBKM

MepeMelleHus, Bbl3biBaeMble BUXpeobpasoBaHUEM, MOXKHO YMEHBLUUTL 3a CHET YCOBEPLLEHCTBOBAHHO| KOHCTPYK-
Luun nosica obwmBku. BapuaHTbl BKItodatoT B ceba ycoseplueHcTBOBaHWE hOpMbl NoAca, yBeNMYeHne BLICOTbI Mosica,
a Takke ycTpaHeHUWe MNpepbiBaHWii U oTBEpCTUI B Nosicax. YTobbl oueHUTL 3hHEKTUBHOCTL STUX OMNLMIA, JOMKHa BbITb
peanuaoBaHa 4YeTkasa nporpaMmma MOAenNbHbIX UCNbITaHUNA.

A.8.3.5.1.3.5 BcnomoraTenbHble aneMeHTsl Kopnyca

BcnomoraTernbHele aneMeHThl Kopryca BKoYaloT B ce6s aHoabl, Uenb, Hanpaensiowwe 6rnoku u Tpybbl u MoryT
BMUATL Ha peakuuio nepemeLleHnin MnaBydnX COOPYXEHUN Ha HaTAXHbIX CBA3AX C UWMNWHAPWYECKUM KOPMycOM Tuna
«spary, Bbl3abiBaeMbix BuxpeobpasoBaHneM. Mepbl N0 yCTPaHEHNIO UNN YMEHbLLEHWUIO OTPULIATENLHOIO BO3[1€ACTBUS 3TUX
BCTOMOraTenbHbIX 3MEMEHTOB MOTYT YMEHbLWUTL NepeMeLleHuns, BbisbiBaemble BUXpeobpasoBaHueM. [ns oLeHKkn ad-
heKTUBHOCTM JaHHbBIX Mep HYXXHO peanu3oBaTb YETKYIO NporpaMmy MOAenbHbIX UCMBbITAHNIA.

A.8.3.5.1.3.6 HaTaHyTble AKopHbIe NUHUK

MepeMelleHus, BoldbiBaeMble BUXpeobpasoBaHneM, He HabnogaloTesa B MoaenbHoM Bacceite, noka V, Hke nopo-
roBOro 3Ha4eHus. B HEKOTOpBIX Cryyasix 310 yCnoBue MoXeT ObiTb AOCTUTHYTO B HAaTyPHbIX YCNOBUSAX MyTEM 3aTAruBaHus
AKOPHBIX NWHWIA, Hanpumep 3a c4eT NPUMEHeHUA Bonee CUNBHOTO Ha4YaNbHOrO HaTAXEHUS, UNW NYTEM HaTArMBaHUS Cu-
CTeMbI MO3VLMOHUPOBaHWS B NpeaaBepUN COBLITUN, CBA3AHHBLIX C CUMNbHBIM TeYeHWeM, TakuM 06pa3om yMeHbLUas nepuof,
CcOBCTBEHHLIX KoneGaHuil yAepXXUBaeMoro COOPYXEHUS N YCTPaHAA NepeMeLLeHus, Bbl3biBaeMble BUXpeobpasoBaHuem,
LNA CKOPOCTEN TEHYEHUS HUXKE MaKCUMarnbHOro pac4eTHOro 3HaveHus. MpuHATe Noao6HLIX Mep AOMKHO OCHOBLIBATLCS
Ha TOYHbIX MOAENbHBIX UCMBITAHUAX U aHanuse, a Takke Ha aHanuie YyBCTBUTENBHOCTU ANA Gonee CUMbHOro TeYeHus
1 Bonee Huakoro nopora V,. SkcnnyarayymoHHas npoueaypa no o6ecnedeHmnto HaTAHYTON CUCTEMbI NO3ULIMOHNPOBAHNA B
xofje cobbITW C CUNBbHBIM TeYeHNEM Takke AoMKHa 6bITb paspaboTaHa [49] n BKNOYEHa B MOPCKOe PYKOBOACTBO NO 3KC-
nnyarayum.

A.8.3.5.2 PacyeTHble KpUTepumn Ans aHanusa NpovYHOCTU CUCTEM MO3ULMOHUPOBAHWUA B YCNOBUAX NepemMeLeHuit
nnaBy4nXx COOPYXeHWIA, Bbi3biBaeMbIX BUXpeobpasoBaHuem

Mpumep NOCTPOSHUA pacUETHON KPUBOW V, B 3aBUCUMOCTH OT a/d NpeacTaBneH Ha pUCyHKe A.9 U LeMOHCTpUpyeT
y4acTOK NEPEXOAHOro Nepmofa CUHXPOHM3ALUN, YHACTOK CUHXPOHU3ALMKU U PACCUHXPOHWU3NPOBAHHLIA Y4acToK. OTOT TUI
KpWUBOW, KaK NpaBuUno, MCMOSb3yeTcs ANsl onpefeneHns aMnauTyabl peakuun nepeMeLleHmnii, BblabiBaeMblx Buxpeobpa-
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30BaHueM. [ns GonbLIMHCTBA NNaByYuX COOPYXEHUM Ha HaTsKHBIX CBA3SX C LMIMHAPUHECKUM KOPMYCOM TUMa «spar» 1
APYrUX NPULLBAPTOBaHHLIX MABYYMX COOPYXKEHMIA, UCTLITLIBAIOLMX BO3LeNCTBUe NepeMeLLeHUl, BbI3bIBAEMbIX BUXPe-
obpa3oBaH1eM, aMNnuTyaa peakuun BapbUpyeTCa ¢ HanpaBreHWeM TEYeHUs C Tol e NpUBeLeHHOM ckopocTeto. Ocoboe
BHUMaHUE HYXHO YAENUTL OnpeaeneHuio peakuun nepeMeLLeHnii, BolabiBaeMblxX BUXpeobpasoBaHueM, B 3@aBUCUMOCTM OT
Kypca Te{eHUs NpW YCTaHOBEHUMN KPUTEPUEB NPOEKTUPOBaHMS.

YA

|
A - '
N1 3/

¢

X — npueeaeHHas ckopocTb (V,); Y — amnnntyaa koneGaHWi Npu NepeMeLleHUsX, BbidbiBaeMbiX BUXpeobpasoBaHueM (a/d),
1 — nepexoAHblii Nepuos CUHXPOHW3ALIMK; 2 — CUHXPOHN3ALMSA; 3 — BO3MOXHAA pacCUHXPOHWU3aLmA

PucyHok A.9 — MpumMep amMnnuTyabl konebaHuii Npu NnepemeLleHusix,
Bbl3blBa€MbIX wape06paaoBaHMeM, B 3aBUCUMOCTU OT I'IpVIBeAEHHOI7I CKOpoCTH

A.8.3.5.3 MeTog aHanu3a NpoOYHOCTU CUCTEM MO3ULMOHUPOBAHUA B YCNOBUSX NEpEeMELLEHUIA NNaBy4nx Coopyxe-
HWiA, BbI3biBAaEMbIX BUXpeobpa3oBaHuem

AHanu3 Npo4HOCTU CUCTEMbI MO3ULMOHUPOBAHUSA B YCNOBUAX NepeMeLLSHUI NNaByYnX COOPYXEHUH, Bbi3biBaEMbIX
BUXpeoBpasoBaHUeEM, MOXET BbINOMHATLCA Ha CNeLUan3MpoBaHHbIX NPOrpaMMHbIX KOMNNEKcax, CNoCOBHLIX MOAennpo-
BaTb BUXpeobpasoBaHue B YacTOTHOW U BpeMeHHoW obnacTax. Ecnn coBMeCcTHLIM BO3AEeNCTBUEM BOSH M BETPa MOXHO
npeHebpeyb, aHann3 BO3MOXHO OCYLLECTBUTL Ha OCHOBE U3MOXEHHOW HKE METOAUKN:

1) Beibpath HanpaBneHUe TeHeHus,

2) onpenenuTb cpefHee NepemelleHne COOPYXKEHUS B YCNOBUAX PaCcYETHOrO TEHEHUA C CONYTCTBYIOLLUM BETPOM
1 BONMHaMu Ha ocHoBe pacyeTHoro Cy. UTobbl NoNyunTh peannucTUYHbIe pesynbTaTkl, HeoGX0AMMO YUUTLIBaTL NOCAAKY Ha
FPYHT MiaBy4yMX COOPYXEHUN Ha HaTAXHBbIX CBA3AX C LMNUHAPUYECKUM KOPNYCOM TUNa «spary;

3) BLIMUCIIUTL B HanpaBNeHUW NUHWI NonepeyHoe MepemelleHne, Bbi3biBaeMoe BUXpeobpasoBaHueM, n Cy Ha
OCHOBe KpUTEpPUEB MPOEKTUPOBAHUA, YCTaHOBMNEHHbLIX B COOTBETCTBUN ¢ A.7.4.7.2.4. Ecnu 3T0 3Ha4YeHne Cy CUNbLHO OT-
nnyaeTcs oT pacyeTHoro Cy, TO B Ware 2 MoryT noTpeboBatbesa uTepayum,

4) onpepenuTb 06NacTb BO3MOXHBLIX MaKCMMasibHBIX NEpPeMeLLEeHU i COOopYXeHus, BKIoYas BRUsHUE TeveHus/
BETpa/BOMH Ha NepemelLieHne COOPYXeHUs (Wwar 2), 1 NepeMeLLEHNi, Bbi3bIBaeMbIX BUXpeobGpasoBaHUeEM B IMHERHOM W
nonepe4YHoM B HanpasneHuax (war 3);

5) onpepenuTb HaTsKEHWE NUHUIA U HArpy3ku Ha SIKOPb, KOTOPbLIE COOTBETCTBYIOT KOHBEPTY MaKCUManbHbIX BO3-
MOXHBIX NMepeMeLLeHNA COOPYXEHUS, BEIMUCNEHHBIX B Lare 4 NOCPeACTBOM CTaTUHECKOro aHarnmsa cucTembl NO3ULUOHU-
poBaHus;

6) OLEeHUTL AOMNOMHUTENBHOE HaTAXeHUe JIMHUIA U aHKePHBIX YCUNWii BCNeACTBUE AMHAMUKUA MMHURA, KOTOPLIe Ha-
KnagbiBaloTCS Ha KBasUCTaTUHECKUe 3HaYeHUs, NofyyeHHbIe B ware 5,

7) NOBTOpPUTL LWark 1—6 ANns nony4YeHns HaTHKEHUA NUHWIA U YAEPXUBAIOLLUX CUI SIKOpeidl Ana Apyrux Hanpasne-
HUI TeYEHNS,

8) BbISABUTb HauXyALlee HanpasBneHue AnA KOHTpoNna NpoekTa.

AHanuTtuyeckas npoueaypa AomkHa BKodaTb adheKTbl NepemMelieHnit, Bbl3biBaeMbIX BOTHAMU U BETPOM B CO-
yeTaHu ¢ nepemelleHneM, Bbi3biBaeMbIM TEYEHUEM, @ TaKKe NEPeMELLEHUSIMU, Bbi3biBaeMbIMK BUXpeobpasoBaHneM.

A.8.3.5.4 OcHOBHbIe (paKTOopbl YCTANIOCTHOMO aHanu3a CUCTEM NO3ULMOHUPOBAHUSA B YCIIOBUSX NepeMeLLieHnii nna-
BYYMX COOPYXEHUIA, Bbl3biBaeMbIX BUXpeobpasoBaHuem

HononHnTenbHas nHopmayna n pekoMeHaaLumn oTCyTCTBYIOT.

A.8.3.5.5 YcTanocTHbI aHanus cucTeM No3ULUOHMPOBAHUA B YCNOBUSAX NepeMELLEHNA, Bbi3biBaeMbIX BUXpeobpa-
30BaHueM, Ans JONrOBPEMEHHBIX U €4UHUYHBIX COBbLITUIA

PeKoMeHZAYeTCst BEINOMHATE YCTaNOCTHLIA aHanu3 cobbiTuii BO3HUKHOBEHUSA NEepeMELLIeHUI, BbI3bIBAEMbIX BUXpeE-
obpasoBaHMEM, C MOBTOPSIEMOCTLIO OAMH pa3 B 100 neT, nockonbKy B AONTOBPEMEHHOM YCTanoCTHOM aHanuse eauHuY-

78



FOCT P 58773—2019

HO€ 3KCTpeManbHoe cobbITUE BOSHUKHOBEHUS NEPEeMELLIEHWIA, Bbi3biIBaeMbIX BUXpeobpa3oBaHUeM, pacnpocTpaHaercs no
BCEM HanpaBfeHNsAM TEYEHUS, U MOITOMY YCTaNnoCcTHOE NOBPEXAEHUE PacnNpOCTPaHAETCA Ha pa3nuYHble SIKOPHBIE NUHWN.
TeM He MeHee cobbITUe, CBA3AHHOE C BO3HUKHOBEHMEM KOJbLIEBOrO TEYEHUS, NOBTOPSAEMOCTLIO OAMH pa3 B 100 neT, He
oTobpaxaeTcs B JONTOBPEMEHHOM YCTasIOCTHOM aHanuae B BUAe YacToTbl AUCKpeTM3auum ¢ nepmogoM 40 cyT, ¢ npakTu-
YeCKU NOCTOAHHBIM HanpaBneHUneM TeHEHUA U MEANEHHO MEHSIIOLLEACA CKOPOCTLIO TeYeHUs. XoTa eAuHNYHOe cobbiTue
nepeMeLleHIit, Bbi3biBaeMbIX BUXpeoGpa3oBaHMEM, C MOBTOPSEMOCTLIO OAUH pa3 B 100 neT MMeeT HU3KYI0 BEPOSITHOCTb
BO3HUKHOBEHUS, BaXHO AN KOHCTPYKTOpa W ornepatopa 3HaTb BEpOATHOCTL 0TKasa BCMefCcTBME YCTanocTu B €4UHUYHOM
cobLITUK, CBA3AHHOM C TeYeHWeM, Ybe HanpaBneHne NpakTUYeckn NOCTOSHHOE.

PekomeHAyeTCA BBIMOMHATL CriegyioLlyo NpoLUeaypy AN OLEHKU AONTOBPEMEHHOMO YCTarloCTHOrO NMOBpPeXeHus.
MpumMep ycTanocTHoro aHanusa npuseaeH B [46].

1) QonroBpeMeHHbIE COBLITUSA, CBA3AHHLIE C TE4EHUEM, MOTYT GbITb NpefcTaBneHbl PSAOM YacToT AUCKPETU3aLIMHA.
Kaxpaasa YactoTa AUCKPETU3aLIMU TEYEHUA COOTBETCTBYET OMOPHBLIM 3HAYEHWUSAM HarpaBieHUsl U CKOPOCTU TEYEHUS, a TaK-
e C COMNyTCTBYIOLUMMN BETPOBLIMU M BOMTHOBLIMM YCINOBUAMM. YacToThl AUCKPETU3aLMN TEYEHUS ANS AONTOBPEMEHHBIX
Co6bITUIA AOMKHBI BbIT YCTAHOBMEHB. KoNUYecTBO OMOPHLIX 3HA4YEHUI HanpaBneHuii 3aBUCUT OT HarnpaBneHUsl TeYeHUs
Ha nnowagke yCTaHOBKU COOPYXEHUS, a yKkaszaHHble HarnpaBneHusi AOKHbI BKIoYaTh Te, AN KOTOPbIX NMPOrHO3UpYLoTCA
3HaYMTENbHbIE NEepeMeLLeHns], BhibiBaeMble BUXpeobpasoBaHueM. MUHUMarnbHOE KONMMYECTBO OMOPHLIX 3HAYEHUA CKO-
pocTel TedeHU B HopMarbHbIX YCNoBUAX HaxoauTes B AuanaszoHe 10—50. MNporHoanposaHue ycTanocTHOro nospexzae-
HUA MOXET ObITb 04EHb YYBCTBUTENBHO K 3TOMY KONMMYECTBY NPUMEHNTENBHO K KOHKPETHBIM cCUCTEMaM MO3ULMOHUpoBa-
HWUR, U NO3TOMY fy4Lle BCEro ero onpeaensTb nocpecTBOM UCCNe 0BaHNS YyBCTBUTENBHOCTU.

2) BuibpaTb YacToTy AUCKpEeTU3aLMN TeYEHUA N onpefennTb NPOAOIKUTENBHOCTD & ANS Y4acToThl AUCKPETM3aLmMm
TeYeHUs B rof AN 3afiaHHoi BEpOATHOCTU BO3HUKHOBEHUSI KOMOUHALMIA CKOPOCTU, TEYEHUS U HanpaBneHusI.

3) OnpefenuTb ecTeCTBEHHLIR Nepuoy T, NO3MLIMOHNPYEMOTO MIaByYero COOPYXEeHUs Ha HaTSKHbLIX CBA3AX C Lin-
JNINHAPUYECKMM KOPMYCOM TUNa «spar» ANs YacToThl AUCKPETM3aLMU TeveHUs be3 nepeMelleHuid, Bbl3biBaeMbIX BUXpPe-
obpasoBaHneM, Ha 0CHOBe pacyeTHoro Cy.

4) YkasaTb aKCTpeMarbHble 3HavyeHus a/d B NpoAoNbHOM M NOMEPEYHOM HanpaBfeHUsX ¢ UCMOoNb3oBaHNEM UMe-
IOWUXCA AaHHbLIX HATYPHBLIX U3MEPEHWIA Unn B XoAe MogenbHbIX UcnbiTaHuid. CpefiHee 3HadeHue al/d Ans ycTanocTHOro
aHanu3a MOXHO OLEHWUTb, YMHOXUB 3KcTpeMarbHoe a/d Ha ko3 MULMEHT g, KOTopbIii HeobXoaUMO onpeaenuTb B XoAe
UMeroLUXCA MOAENbHBIX UCTILITaHWIA UK Ha OCHOBE JlaHHbIX HATYPHBIX U3MEePEHWA.

5) Onpegenutb NPOAOSLHLIA U NonepeYHbIA KoadduumeHTsl C, aMnnUTyAbl KonebaHuii Npu nepeMeLLeHusIX, Bbl-
3blBaeMbIX BUXpeobpasoBaHueM, koTopble ABNSAOTCA PyHKLUel NPpUBEAEHHO| CKOPOCTK M paBHbl 1,0 Mpn MakcMmanbHOM
nepemeLleHn, BbI3biBaEMOM BUXpeobpasoBaHneM, B YCIIOBUAX CUHXPOHU3ALMK.

6) OnpefennuTs NPUBEAEHHYIO CKOPOCTb ANA YacTOTLl AUCKPETU3ALNKU TEYEHUA U AONONHUTENBHO MoANDULUPO-
BaTb CpefHUe 3Ha4eHns a/d B NpogonbHOM M NONEPEYHOM HanpaBneHNAX (Wwar 4) OTHOCUTENbHO KoadhdULUeHTa amnn-
Tyasl C,,

7) OnpenennTb koot uULMEHT conpoTuBneHna Cy ANSA YacTOTLl AUCKPETU3ALMU TEYEHNS Ha OCHOBE MOANULMPO-
BaHHOro CpeAHero 3Ha4eHns a/d B nonepe4yHOM HanpaeneHun (war 6). Ecnu 310 3HaveHne Cy CyWeCcTBEHHO OTNNYaeTca
oT pacyeTHoro Cy B Ware 3, To MoXeT noTpeboBaTsCA UTepaums.

8) BbINOMHUTL @Hanua cucTeMbsl NMO3ULUOHUPOBAHUA B YCIOBUSAX NepeMeLleHunii, Bbl3biBaeMblX BUXpeobpasosa-
HWEM, Ha OCHOBE MOAUMDULMPOBaHHLIX CPEefHUX 3HaYeHWA a/d (Wwar 6) B NPofoNbLHOM W NONEPEYHOM HanpasBneHusx, a
Takke Cq (War 7), ucronb3ays npouenypy 4ns pacdeta Ha NpoYHOCTE. OnpegenuTe cpejHre AnanasoHbl HaTAXeHUsa R,
1 COOTBETCTBYIOLMIA Nepuos peakumn T; Ha OCHOBE TPacChl BpeMEeHN HaTsKeHUA NUHWUA NS HECKOSNbKUX UNKNOB nepe-
MeLUeHuI, Bbi3biBaeMbix BUxpeobpasoBaHueM. CpefHNii nepnod peakuun T; MOXeT BapbUpOBaTLCH U3-3a OTHOCUTENBHOM
OpUEHTaLMKN AKOPHON NMUHUN U TEYEHUSs.

9) OnpenenuTb KoNM4YeCTBO LIMKMOB A0 OTkasa N; KOTOPOe COOTBETCTBYET R; B OTHOLUEHWUM UHTEPECYHOLLEero KoM-
MOHEeHTa CUCTEMbI NMO3NLIMOHMPOBAHWSA, UCNONb3YA COOTBETCTBYOLWee ypaBHeHne T-N. Lienb, Kak npasuno, MMeeT camyro
cnabyto ycTanoCTHYO NPOYHOCTb, M yCTanocTHasn NPOYHOCTL LiEMNW Ha HanpaBnsaoLWwmux 6nokax yMmeHbluaeTces elle 6onbLue
13-3a JOMNONHUTENBHON KOHLEHTPaLMKN HanpsXeHus n3-3a narnba. KoadpdpuumneHT KOHLEHTpaLMKU HanpsKeHWs!, y4nTbIBa-
fOLLMIA M3rMb Ha Hanpasnstowmx Grnokax, foMmKeH ObiTb ONpeaeneH B XoAe UCMbITaHUA U B pe3ynkTaTe aHanusa MeTooM
KOHeYHbIX areMeHToB. KoadpdpnumeHT £, KOTOpLIA onpeaenseTcs kak OTHOLUeHUE KOHLEHTPpaLMK HanpskeH s Lenu Ha Ha-
npaensoLieM Bnoke k HanpshkeHWIo B HanpaeneHun oT Brioka, MoXeT BbiTb MCNONb3oBaH ANA BEIYUCIIEHUS YCTanoCTHOM
MPOYHOCTM 3BEHbEB Lienu Ha HanpasnsoLeM Bnoke. KoauLMeHT f, MOXeT CUMbHO BapbUpOBaTLCS B 3aBUCUMOCTM OT
KonuyecTBa yrnybneHnii B Hanpasnstowem 6rnoke U nocagke mexay 6nokoM u Lenbro. 3TOT KOSPDULMEHT MOXET COo-
CTaBnATb 1,2 Hanpasnstowero 6rnoka ¢ cembio YrnyBneHUsMU 1 HanpsKeHHoW Nocafkow, HO OH MOXeT 6bITb Bonblue ¢

HanpasnsaLWUM Briokom ¢ ocnabneHHol nocaakoi. 3HadeHne N; yMeHbLLIaeTcsa Ko3ppULIMEHTOM " Ha HanpaBnsoLLEM
6noke, rge m sBnseTcs o6paTHLIM HaknoHoM ypaBHeHus T-N.
10) BblMuUenuUTL rogoBoe ycTanocTHOe NoBpeXAeHUe ANA YacToThl AUCKPETUIALMN TEHEHUS /:

D; =@ (A.10)

11) MoBTopUTL Warkn 2—10 ana 4pyrux YacToT AUCKPETU3aLMN TEYEHUS.
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12) OnpefenuTb COBOKYMHOE YCTanocTHOE NOBpeXAeHWe ANA BCEX YacToT AUCKPETU3ALMUN TEYEHNS, KOTOPOE KOM-
BGUHMpYeTCS € YCTanoCTHLIM MOBPEXAEHUEM OT BETpa W BOMH, Y4TOGLI Nony4nTb obllee ycTanocTHoe nospexaeHne D;
(cM. 9.3.3.3 B OTHOLWEHUN MeTOoA0B 0BbEeAUHEHUS YCTaNoCTHOro NoBpexaeHus). NporHoampyemas ycranocTHaa npoud-
HocTb cocTaenseT 1/D; (roa), koTopas AonxHa ObiTb Gonblue cpoka cryxObl, yMHOXEHHOro Ha koadduumeHT Gesonac-
HoCTW.

A.8.4 Peakuuu SAKOpPHbIX FTMHUIA

A.8.4.1 OBwme ceeaeHus

CTauuoHapHble cUCTEMbI MO3ULIMOHUPOBAHWUA CreayeT NpoeKTUpoBaTh ¢ YYETOM [ABYX OCHOBHBLIX (DaKTOPOB: 3KC-
TpeMarbHbIX 3Ha4YEHUIA HaTAXKEHUA AKOPHBIX TMHWIA U ycTanocTu. MoaToMy AomKeH ObiTb BBIMOMHEH aHanu3 akcTpeMarns-
HO peaKkLMm 1 YCTanoCcTHOro noBpexgeHns. ns MobunbHbIX CUCTEM NO3ULMOHMPOBaAHUSA HEO6X0AMMO BLINOSTHUTbL NALLL
aHanua aKcTpeMarnbHON peakLui.

Mpoueaypa aHanusa, onucaHHas B 3TOM NOAMYHKTE, MOXET NPAMO NPUMEHATLCA B OTHOLLEHUN CUCTEM MO3ULUOHK-
poBaHUs C AKOPHEIMW JIMHUAMM, a TakKe B cUCTeMax MO3ULMOHNPOBaHUS C BHYTPEHHUMU U HapyXHbLIMU Typensamu. [ns
CUCTEM, B KOTOPLIX YAepxaHue ocyLlecTBnAeTcA npu nomolum 6ya (cuctema CALM) nnu ¢ nomowyblo paiisepa (cuctema
«Typenb—paiiaep»), MOXET UCMONBL3OBATLCA aHanornyHas npoueypa. Tem He MeHee oLeHKa Bo3aelcTBMsI BOSH Ha 6yt
Unu paiisep u TpaHchopMaLmsa nepeMeLLeHUin COOPYXEHUs Ha LienHon cTon Yepes Byii unu paiisep Tpebytot cneyuans-
Horo aHanusa. YacTto TpebytoTca MofenbHble UCMBITaHWSA UMW aHann3 ¢ UCMoMb30BaHWEM cneunanbHbIX MHCTPYMEHTOB.
Takue BMAbLI aHanMaa He paccMaTpUBaIOTCA B HACTOALLEM cTaHAapTe.

Ons CALM co WBapToBbIMK KaHaTaMm yKadaHua gaHel B [50] M MOryT MCMoNb30BaThCA ANSA MOAENbHLIX UCTILITaHUNA,
NpoeKTUpOBaHWA W aHanunsa LWBapToBbIX kKaHaToB. OCHOBY NpoLuefypel aHanMsa cucTeMbl NO3ULMOHUPOBaHMSA cM. B [51]
n [62].

Kak npaBuno, akcTpemarnbHble peakyuu onpegensioT KOHCTPYKLMIo cucTeMbl nosnymoHuposaHus NMHK. Oxm BkIto-
YaloT nepemMeLleHne NiaBy4vero COOPYXEHUs, HaTsKeHNEe AKOPHBLIX NUHWIA, yaepXuBarowme cunel AKopen U AMUHY npo-
BUCalOLLEel YacTn AKOPHOIN NUHUK. YCrOBUSA OKpyKatoLlelt cpefbl, XapakTepHble AN BO3HUKHOBEHUA 3KCTpeMarbHbIX pe-
akuuii, npegcTasneHsl B 7.4.

A.8.4.2 KBasucratudyeckuii aHanuma

KBaancTaTu4eckuit MeTog He PeKOMEHAOBaH AMNA OKOHYaTENbHOro NPOeKTUPOBaHWUA CTaLUUOHapHON CUCTEMBI MO-
31ULIMOHMPOBaHUS. TeM He MeHee U3-3a CBOeW MPOCTOTHI 3TOT METOA MOXET UCNONb3oBaThCA ANA MOGUNBLHLIX CUCTEM
MO3ULMOHUPOBAHUA W NpeABapUTEnbHbIX MCCRefoBaHWUA CTaLMOHapHbIX cucTeM ¢ 6onee BLICOKUMU KoadbduLmeHTamu
GesonacHocTy.

A.8.4.3 [InHamn4eckuin aHanms

CyLecTBYET HECKONBKO METOAOB ANHAMUYECKOro aHanuaa. OTNMYUTENBHO| YepToil YKa3aHHBIX METO MK SABNSIETCA
cTeneHb, A0 KOTOPOiA nccnepytoTca HennHenHocTu. CyLLecTByeT YeTbipe OCHOBHBIX HENUHENHBIX addekTa, KoTopbie MOo-
ryT CYLLECTBEHHO BNUATL Ha NOBEAEHWNE AKOPHBIX NUHWIA:

a) HeNUHeHoe pacTshkeHNe SKOPHbLIX TMHUIA

HanpsxeHue, unu TaHreHunanbHoe BLITATMBaHWE NIMHUW, SBNSAETCA PYHKUMEN 3HaYeHUA HaTsDKeHUs. HenunHeliHoe
rnoBeAeHne 3TOro TUMa, Kak NpPaBuI10, BO3HUKAET TOMNBKO B SSKOPHLIX IMHUSIX M3 BOJIOKOHHLIX KaHaToB. Llenu u cranbHble
KaHaTbl MOXXHO cHUTaTb NMHENHLIMU cucTeMaM. Bo MHOrMX cnydyasix HeNnMHERHOCTb MOXHO He YYUThbIBaThb, U TIMHEapu3o-
BaHHOe rnoBefieHne JoMycKaeTcsl C UCTIONb30BaHWEM TUMOBOrO TaHreHLUansHOro UK cekyLLero Moayrns,

b) nameHeHus reomeTpum

FeoMeTpu4eckan HEMMHENHOCTb CBA3aHa C KPYMHLIMU U3MEHEHUAMU hOPMbl IKOPHOMN JTUHWW,

C) BUAHNE BOAHON cpeabl

YpaBHeHne MopucoHa Haubonee YacTo UCMonb3yeTes AN nNpeAcTaBneHnsa aeKToB Harpy3aku XUAKOCTU Ha AKOp-
Hble NUHUK. Harpyska oT noboBOro conpoTMBIEHNUA Ha NIMHUM MPONOpLMOHanbHa KBajpaTHOMY KOPHIO OTHOCUTENbHOM
CKOPOCTU (MeX Ay XUAKOCTLIO U AKOPHOW NIUHMENR), NOSTOMY OHa HenuHelHas;

d) BnuaHue gHa

B 60NbWWHCTBE KOHCTPYKLMIA CMCTEM MO3ULMOHUPOBAHUST 3HAYUTENbHBIA YH4acTOK SIKOPHOW NIMHUKM KOHTaKTUpyeT
€ MOpCKUM AHOM. B3aumopeiicTBue mexay SIKOPHOI NUHWEA N MOPCKUM AHOM ODbLIMHO paccMaTpuBaeTcs B KavecTse
hPUKLMOHHOrO NpoLecca 1 NOITOMy ABNAETCA HennHelHbIM. KpoMe Toro, AnuHa 3arnybneHHoii B rpyHT SKOPHOW NUHUK
NMOCTOAHHO MEHAETCSA, BbI3biBasi B3aUMOAEHCTBIE MEXY STOW HENMUHEAHOCTLIO U FEOMETPUHECKON HENUHENHOCTLIO.

[Ba mMeToAa, @ UMEHHO aHanu3 B YacToTHOI obnacTu 1 aHanu3 Bo BpeMeHHoi obnacTu, 0bbIYHO Ucnonb3aytoTca Ans
NPOrHO3MpoBaHNA AUHAMUYECKNX CUN MO3ULNOHNPOBaHKS.

Mpu ucnonb3oBaHUM MeToAa BO BpeMEHHOIA obnacTu Bce HenuHelHble adeKTsl MOXXHO CMOAENUpPOBaThb.

Ynpyroe yanuHeHne MopenupyeTca MaTeMaTUdecKu, MCMorb3ayeTcsa nofiHoe ypasHeHne MopucoHa, nonoxeHue
SIKOPHBIX NIUHWIA KOPPEKTUPYETCA B KaXA0M BpeMEHHOM UHTepBarie, a B3aMMOAEeiCTBME C FPyHTOM pacCYUTLIBAETCS C yde-
TOM TpeHua. OBLWuii aHanu3 npegnonaraeT NOBTOPHOE BLIYUCIIEHUE KaX40ro MaccoBOro 1ieHa, YieHa 4eMndupoBaHus,
TepMUHa XECTKOCTH, a TakKe BO3AEHCTBUA B KaXKAblii BpeMeHHOM Lar. [103ToMy BblMUCIIEHUEe MOXET CTaTb CAOXHBLIM U
AOnrum.

MeToa ¢ ucnonb3oBaHWeM YacTOTHON oBnacTu, ¢ ApYroil CTOPOHBI, ABMSIETCS BCerAa NUHeRHbIM, 6asupyrowmmMes
Ha npuHUunNe NUHENHOro HanoxeHus. MosToMy Bce HEMUHERHOCTU AOMKHbI ObITb UCKNIOYEHBI NPAMOW UNW UTEpPaTUBHOM
NuHeapusayunen.

a) YanuHeHne AKOPHbLIX JIMHUIA
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B3anM03aBUCMMOCTb YANMHEHUS AKOPHLIX NTMHWIA AOMKHA 6bITb NUHeapU3oBaHa, U KOHKPETHOE 3HaYeHne MoAyNA
AOSMKHO NPUHUMATBLCS B Kax ol Touke. Moaynb He MOXET BbITb hyHKUMEN HAaTSKEHNS NIMHUI, HO MOXET BapbUpoBaTbCs
BAOMb NUHUM. 3TO 0BLIMHO NpUeMneMoe JONyLleHne, Aaxe B cny4ae NUHUNA U3 CUHTETUHECKUX BONOKOH, U B BONbLUUH-
CTBe Cny4YaeB MOXET ObITh MoryyeHa npueMneMasi imHeapusayus.

b) UameHeHune reomeTpum

Mpu ncnonb3oBaHMKM METOAA UCMONB30BaAHUS YACTOTHOW 06NacTu AoNyckaeTcs, YTo AUHaMUYECKUE NepeMeLLeHUs
npeacTasnsloT coboi HebonblUMe OTKIOHEHUS OT CTAaTUHHOrO NoNoxeHusa. Ctatuyeckas popma HeNOABUXHAs, U BCE reo-
MEeTpUYECKUe KonmiecTBa BLIUMCIIAIOTCS Ha OCHOBE STOro NoNoXeHna. Macca, npucoeanHeHHaa Macca, XeCTKOCTb U T. .
BbIYUCNAOTCA NULLL o0gHaAXAbl. M3MeHeHUsi popMbl LIeMHBIX NUHUIA U3-3a AUHAMUYECKUX NepeMeLLeHU, KakK NpaBuno, He
cunbHble. MNo3ToMy NUHeapuU3aLmMa No cpeaHeMy NONOXEHUIO, Kak NpaBuno, npueMnemMas.

¢) Bnusaxune BogHoi cpepbl

HenuHeiiHbli anemMeHT B ypaBHeHUM MopucoHa fomkeH GbiTb NUHeapu3oBaH NyTeM 3aMeHbl KBagpaTU4YHOW 3a-
BUCUMOCTU OTHOCUTENBHOW CKOPOCTU Ha 3KBUBAIIEHTHYIO NUHENHYI0 3aBUCUMOCTb. JluHeapusaumsa AomKHa y4yuThIBaTb
YacTOTHLIA CNEKTP NepemMeLLeHUA AKOPHOW JTIUHUK.

d) BrnimsiHue mopckoro fiHa

Mpouecc TpeHna mexay 3arny6rneHHOR B rpyHT SKOPHOW NUHUEH N MOPCKUM AHOM He MOXET GbiTb BOCMpoU3sBe-
[leH TOYHO B YacTOTHOM AunanasoHe. ToNbKo yCpefHeHHOe UMK SKBUBANIEHTHOE NOBEAEHUE AKOPHON NUHUN MOXET ObiTb
NOCTYNUPOBAHO U BKNIOHEHO. OTO YNpoLLeHUe AOIMKHO ObiTb CKOPPEKTUPOBAHO NO 3ajadvaM NPOEKTUPOBaHUS, T. €., KakK
npaswuno, TpebyloTcs pasnuYHbIe MOAENM AN OLIEHKW YCTanocTh U 9KCTPEManbHOro HaTHKEHNUA.

OTHOCUTENbHOE BAUSHUE pa3fUYHbLIX HeNMHEWHOCTeW ABNAETCA PYHKUMEW MHOrMX NapameTpoB, a UMEHHO rmy-
6UHBI MOpPSI, cocTaBa NMHWUK U 3HaYeHUs1 NepeMelLeHUi. MeTobl anNpoKCUMaLMM HENWHERHOCTE B YacTOTHOI obnactu
LLOMKHBI OTpaxaTk BaXHOCTb pasfnUYHLIX MapaMeTpoB.

A.8.5 HatsixeHue AKOPHLIX NMHUIA

HononHutenesHasa MHdOpMaLmMs U pekoMeHAaLum OTCYTCTBYIOT.

A.8.6 OrpaHMUeHMUA NO ANUHE FEOMETPUMN AKOPHbIX NMUHUN

HononHuteneHas MHGopMaLmMs U pekoMeHAaLum OTCYTCTBYIOT.

A.8.7 Yeunus Ha ssikopsix

[HononHuTtenbHas HpOpPMaLMSa N peKoMeHAaLUun OTCyTCTBYIOT.

A.8.8 AHanu3 cucTem No3MLUOHUPOBAHUSA CTaHAAPTHON KoHcUrypauuu

A.8.8.1 AHanun3 4acToTHbIX XapaKTepUCTUK NPOCTPaHCTBEHHBIX CUCTEM NO3ULIMOHUPOBAHNA

PexkoMeHAyeTCs BLINOMHUTL CeAYIoLLYIo NpoLeaypy:

a) onpefennuTb YCrOBUSI OKpYXatoLlei cpeabl, Takne Kak CKOpoCTb BETPa M TEYEHNUS, CYLLIECTBEHHYIO BBICOTY BOJTH
1 TUMOBLIE BOSTHOBLIE NEPUOALI, UX OTHOCUTENBHBIE HaNPaBNEHWs, NPOAOMKUTENLHOCTD LUTOPMa U CMEKTP BETPa U BOSH
WHTEPECYIOLLEro NpefernbHOro COCTOSHUS;

b) onpeaenuTb cxemMy NO3NLMOHUPOBAHMNSA, XapaKTEPUCTUKA CErMEHTOB SIKOPHOI NMHUK, KoTopas byaeT pasBepHy-
Ta, a TaKkkKe HavanbHoe NpeaBapuTENbHOE HaTSXEHMe,

C) onpefennuTe koahPULMEHTH BO3ENCTBUA BETPA U TEYEHUA HA COOpYXeHue n paspaborarb ruapofuHamude-
CKyt0 MOZEfb CUCTEMBI, BKIOYasi MnaByyee COOPYXeHWe, painsep U CUCTEMY MOSULIMOHUPOBaHWS,

d) onpegennTb cpefiHee BO3geNCTBME OKpYXKatoLel cpeabl Ha Kopnyc;

€) onpefenuTb cpefHee NepeMeLLEHNE COOPYKEHUA KaK pe3yrsTaT cpefiHero Bo3fieiicTBus ¢paKkTtopoBs okpyxXatoLei
cpenbl, UICMOSb3ysi CTaTUMECKUIA aHann3 No3uLMOHUPOBaHUS, BKITIOYas ynpyroe yarMHEeHUe SSKOPHbIX MIUHWIA U TPEHUE;

f) onpeaenuTb HM3KoYaCTOTHEIE KorebaHusa coopyxeHus. [NOoCKOMNbKY BLIYUCIIEHUE HU3KOYACTOTHLIX KonebaHuii
npeaycMaTpuBaeT 3HaHWe NapaMeTpoB XKeCTKOCTU CUCTEMbI NO3ULMOHMPOBAHUS, TO CriefyeT UCMONb30BaThb XKECTKOCTb
CUCTEMbI NPY CPeAHEM NepeMeLLeHNU, KOTOpoe ONpeaeneHo B ),

g) onpefennTe 3HauYMTesbHbIE U MakcUManbHble KonebaHnsa coopyKeHUs Ha YacToTe BOSHbI, UCMONb3ysl COOTBET-
CTBYIOLLMIA MHCTPYMEHT ANA aHanuaa KonebaHui,

h) onpeaenuTb skcTpeMarnbHble 3Ha4eHUS NePeMeLLeHUN Sy ireme COOPYKEHNS N COOTBETCTBYIOLLYIO ANMHY NPOBU-
cartoLLeit TMHUK, KBa3UCTaTUYECKOE HaTsPKEHUE U Harpy3sKy Ha SKopb, UCNOMb3ys CTAaTUYECKUIA aHanu3 Nno3uLMOHNPOBaHUS,

i) ecrim HeoBxo4MMO TOJBKO KBA3UCTaTUHMECKOE pelleHne, TO NPOMyCTMTh 3TOT LLAr; a B ApYriX criydasix onpeaennTb
Haunbonee BEPOATHOE MaKCUMarbHOE HaTsKeHWe SKOPHOW NMHUKU U MaKCMMaribHO BO3MOXHYIO YAEePXKUBAIOLLYIO CUITY SIKO-
psA, UCMOMb3ys YacTOTHYO 0BMacTb UM MHCTPYMEHT AMHAMUYECKOrO aHanmsa sIKOpHO NIMHUKM BO BpeMeHHoW obnactu,
cM. 9.3.5,9.5.219.8;

j) cpaBHUTL 3KCTpeMarbHble 3HAYEHUA NEpPEeMELLeHUA COOPYXEHUS U MpPOoBUCAIOLEN YacTU SAKOPHOW NIUHWUM U3
Wwara h), a TakKe aKCTpeMarbHble 3HaYEHUS] HAaTXKEHUS AKOPHOW JIMHWUM U YepXUBALOLLYIO CUMY SIKops U3 Lara h) unu
Lara i) c pac4eTHbIMU KpUTEPUAMM U3 pasgena 11. Ecnu kpuTepumn He cobnioaatoTesl, To He0BX0AUMO U3MEHNTB KOHCTPYK-
Li1to cMCTEeMbl NO3ULMOHNPOBAHUS U NMOBTOPUTL aHanNu3.

A.8.8.2 AHanu3a 4acTOTHbLIX XapaKTepucTUK CUCTEM NO3NLUOHMPOBAHUA OJHOTOUEYHBIX MNNaBy4ux Npuyanos

PekomeHayeTCs BLINOMHUTL CreAyioLLyto Npoueaypy:

a) onpefenuTb YCroBUSA OKpY>KatoLLe cpefbl, Takne Kak CKOpoCTb BETPa U TEYEHUs!, CYLLIECTBEHHYIO BICOTY BOJTH,
a TakKe TUMNOBLIE BOITHOBLIE NEPUOALI, UX OTHOCUTENbHBIE HaNpaBleHNUs!, NPOAOIMKUTENBHOCTL LLITOPMa W CMEKTP BETPa U
BOSTH UHTEpPeCYIOLEro NpeAenbHOro COCTOSHMS,
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b) onpeaenuTb cxeMy NO3MLMOHNPOBAHUSA, XapaKTEPUCTUKN CErMEHTOB SKOPHOA NTMHUK, KoTopas OyaeT pasBepHy-
Ta, a TakKe Ha4YanbHoe NpefBapuTeNbHOe HaTsKEHUe,

c) onpeaenuTb KO3 MULMEHTHI BO3AEACTBUA BETPA U TEYEHWUA HA COOpYXeHWe u paspabotaTb ruapoauHaMuye-
CKYI0 MOZi€flb CUCTEMBI, BKITIOMAA COOPYXEHUe, paisep U CUCTeMY NO3ULNOHUPOBAHUS,

d) BBIMUCANTL CYMMaPpHbI CPEAHUA MOMEHT PbICKAHUA OTHOCUTENBHO TOYKU NO3ULMOHNPOBAHUSA, BbI3BaHHbIA BOI-
HOW, BETPOM U Te4eHUeM, Kak hyHKLUMIO Kypca COOPYXEHUS. ST MOMEHTLI PLICKaHNUS MOXHO OLEHWUTL MO pesynbratam
MogeNbHBIX NCNbITAHWIA UNK NO pe3ynbTaTaM BbIMUCIIEHNA BO3AENCTBUA BETPA, TEHEHUA U BOMHOBOIO Apeida;

€) Ha OCHOBaHWN CPeAHEro MOMEHTa pbiCKaHUsA U3-3a BO3[eCTBUS OKpYXXaloLieih cpefbl ONpeAieNnnTb paBHOBECHbIe
KYpCbl M WX YCTOWYMBOCTb. YCTONUMBLIE paBHOBECHbIE KyPCbl BOSHUKAIOT TOrAa, KOrAa CyMMapHblii MOMEHT pbicKaHus,
BO3HMKaIOLUI BCNEACTBUE BO3ASUCTBUS OKpYXaloLLEei Cpeabl, PaBeH HYMIO, a HapyLUeHWe Kypca COOPYXEeHMUs NPUBOAUT K
BO3HUKHOBEHWIO MOMEHTa PbICKaHUA, HanpaBIeHHOrO NPOTUBOMOMNOXHO BO3MYLLEHWUIO,

f) onpeaenuTb BpaLlaTenbHYIO XECTKOCTb MO PLICKAHUIO NPWU PABHOBECHOM MONOXEHUU Kypca. [nsA npousBonbHOM
TOUKM NO3MUMOHNPOBaHUA (HebnoknpoBaHHas Typerb) BpaljaTesibHylo XEeCTKOCTb NO pbickaHuio npefcTasnsier coboi
CKOPOCTb U3MEHEHWIA CpeiHEero MOMEHTa PbiCKaHUs U3-3a BO3[EINCTBUIN OKpyXatoLweil cpefbl N0 OTHOLLEHUIO K U3MEeHe-
HUWIO Kypca;

g) onpeaennTb CTaHfapTHOE OTKNOHEHWE HU3KOYAaCTOTHON peakuyun No pbiCKaHUIo COOPYXEHWUS BOKPYT YCTORUYNBBLIX
paBHOBECHLIX KypCOB, UCNONb3ys UHCTPYMEHT aHanusa nepeMelleHnit. 310 TpebyeT 3HaHMA HU3KOYACTOTHOMO crekTpa
MOMEHTa PbICKaHUS, MOMEHTa UHEPLMW NO PbICKaHUIO COOPYXeHUs U A06aBNEeHHOro MOMEHTa MHepLMKU OTHOCUTENbHO
TOYKM NO3ULMOHNPOBAHUSA, BpaLlaTENbHOR XECTKOCTU MO PLICKAHUIO, a TakkKe AeMNdUpoBaHUS NO pLICKaHUIO COOpYXe-
HUS U CUCTEMbI NO3ULMOHUPOBaHUSA. Bce BbillenepedncneHHoe JOomKHO GbiTb onpeAeneHo Ans YCTOWYMBOrO CpefHero
Kypca paccMaTpuBaemoro CoopyXxeHus,

h) npu oTcyTcTBUM Bonee TOUHOI MHOPMaLMK NMMHeapU30BaHHbIA K03 PULMEHT AeMNUPOBaHUS PbICKAHUS BO-
KpYr TOMKU NO3ULIMOHUPOBAHNA MOXET GbiTb ONpeieneH Ha ocHoBe AeMndUpoBaHns NonepevyHo-ropu3oHTanbHON Kavku
cnegytowum obpasom:

)

1o\ 2) A1
Cre 3Cy(/1+/2) A1)

rae Cr, — NMHeMHbI KoadULMeHT AeMndupoBaHus peickatusl, H-M/(paa/c);
Cy— NHeliHoe AeMndupoBaHme Nonepe4HoO-ropusoHTanbHol kavku, H/i(m/c),
/4 — BNnHa COOpyXeHNs B HanNpaBMeHN HOCa OTHOCUTENLHO TOUYKN NO3UUMOHNPOBAHMSA, M;
|, — ANWHa COOPYXeHNs B HanpaBeHUN KOPMbI OTHOCUTENLHO TOHYKM NO3ULMOHNPOBAHUS, M;

i) BEIMUCANTL TPWU pacHeTHBIX Kypca € YYETOM CpefHero paBHOBECHOro Kypca U NepeMeLleHUn Npu pbickaHuu,
CM. HUXe;

j) AN KaX[0ro M3 Tpex pacHeTHbIX KYPCOB BbINOMHWTL NPOLIEAYPY NO aHanuay cUcTem nosuLMoHMpoBaHus ¢ SIKop-
HBIMU NIUHWUSMK, onucaHHyto B A.8.8.1 ANSA BbIYUCIEHNSA peakLni CUCTEMbI MO3ULIMOHUPOBaHNUS.

PacyeTHble Kypchbl, ANt KOTOPbIX ONPEAensTCs peakLun CUCTEMbI NO3ULIMOHUPOBaHUA, MOTYT BbiTb B3SATbI B Ka4e-
CTBE YCTOWYMBLIX PaBHOBECHbLIX KYPCOB COOPYXEHUS B YCIIOBUAX CPEAHEro BO3AeCTBUS OKpYKatoLLeii cpefbl U CpefHero
MOC-MUHYC OfHOIO CTAHAAPTHOMO OTKINOHEHWSI HU3KOYaCTOTHOrO KonebaHus Npu pbiCKaHuu.

A.8.8.3 AHanus Bo BpeMeHHoi obnactu

PekomeHAyeTCS BEINONMHUTL CNEAYIOLLYIO NpoLeaypy:

a) onpefenuTb YCroBUS OKpYXKatoLLel cpeabl, Takue Kak CKOpoCTb BETPA U TEYEHUS, CYLLECTBEHHYIO BbICOTY BOSH
¥ TUNOBbLIE BONMHOBbLIE NEPUOAbI, UX OTHOCUTENbHLIE HanpaBrieHWs, NPOAOMKMUTENBHOCTL LUTOPMA W CMEKTp BeTpa W BOMH
MHTEpecyoLLero NpeaensHOro COCTOSHUS;

b) onpeaenuTe cxeMy NO3ULMOHUPOBAHNSA, XapaKTEPUCTUKU CErMEHTOB SKOPHOWA NHWUK, KoTopast ByAeT pa3BepHy-
Ta, a Takke HayanbHoe NpeABapUTENbHOE HaTsXeHNe;

C) onpefenuTb koahULMEHTEl BO3AECTBUA BETPA U TEYEHUS Ha COOpyXeHue 1 paspaboTaTb rugpoAnHamuye-
CKYI0 MOfjeNb CUCTEeMbI, BKITHO4as COOPYXEHWe, pai3ep 1 CUCTeMY NO3ULMOHUPOBAHUS,

d) BbINOMHUTE MOAENUPOBaHNE BO BPEMEHHOR 0bnacTh Ans NPOLOSIXXUTENBHOCTM LUTOPMA C UCMONb30BaHNEM UH-
CTPyMeHTa aHanu3a no3vuMoHUpoBaHWUsA BO BpeMeHHOW obnacTi. MoBTOpUTE MHOMO pas MofenupoBaHue ¢ UCNonsL3oBa-
HWEM pasfiMYHbIX BPEMEHHBIX rpadpMKOB MO BOSIHAM U BETPY, BbIMMCIIEHHBLIX HAa OCHOBE BXOAHOrO cnekTpa, ¢cM. 9.3.1.3;

€) MCnonb3oBaTb METOAMKA CTATUCTUYECKOrO aHanunaa, YTobbl onpeaenuTe MakcMMarbHble 3Ha4eHUA nepemelle-
HUS| COOPYXEHUS, HaTSXKEHNS SKOPHBIX JIMHUIA, yAepXuUBatOLLEA CUMbl AKOPEi U NapamMeTpoB reoMeTpun NINHUIM;

f) cpaBHUTL pesynkTaThl U3 Lara €) ¢ pacHeTHLIM KpUTEPUAMU, NpeAcTaBrneHHbIMK B pasgene 11, U ¢ orpaHu4eHu-
SIMW MO reOMETPUK, ONMcaHHbIMU B 9.6.

OTa npoueaypa 0THOCUTCH TONBKO K MOMHOCTLIO CBA3AHHOMY aHaruay COOpYXeHWs U ero CUCTEMBI MO3NLIMOHMPO-
BaHWS. YacTWuHO cBA3aHHbIe aHanuabl MoryT obecnednTb NpUueMnemble annpokcumaLmm, Ho TpebytoT 0coboro BHUMaHKUS
B XOf € WX BHEAPEHUSA ANSi NONYYEHUs peariucTUYHbIX pesyssTaTos.
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A.8.9 AHanu3 KOMOGMHUPOBAHHbLIX CUCTEM NO3ULMOHUPOBAHUA

A.8.9.1 Obwme cBegeHus

KoM6WHUpOBaHHbIE CUCTEMBI MO3ULMOHNPOBAHUS (C AKOPHLIMU TUMHWUAMU U CPpefCcTBaMU aKTUBHOMO yNpaBneHus)
CreAyeT NpoeKTMpoBaTh TakuM obpasom, YToObl MO Mepe BO3MOXHOCTW He ObiNno obLMX efWHWYHBIX OTKa3oB. LormkHa
nnaHMpoBaTLCsH CepUs MOPCKUX UCMbITaHWA, YToGLI Bepudumposatb FMEA cucTembl CpeAcTB akTUBHOMO ynpaBneHus 1
Mo Mepe BO3MOXHOCTU NPOLEMOHCTPUPOBaTE 3PP eKThl pasnyHbLIX PEXMMOB 0TKa3a, a TakKe rapaHTMpoBaTh, YTO UMEET-
cA o6opyaoBaH/We W BHEAPEHE! NpoLelypsl, no3sonsoLme 6esonacHo 60poTbea ¢ oTkasaMu. TUNUYHLIE PeXUMbI OTKa3a
ANSA cUCTeM co cpefcTBamMu aKTUBHOMO YNpaBneHus crefyroLme:

- MOMHbIA aBapuiiHbIii NepepblB SHeprocHabxeHnsa (NonHoe obecToumBaHue) — Aaxe Ha Haubornee nepefoBbIX
YCTaHOBKaX MMEETCS PUCK, XOTH U HEGOMbLLIOMW, NOMHOW NOTEPW SMEKTPONUTaHUS,

- YaCTUYHbIN aBapUiiHbIA NepepblB SHeprocHabxeHus (HacTuyHoe obecToumBaHne) — yTparta OfHOro LieHTpanbHo-
ro WuTa ynpasneHns Unu MalluuHHOro oTAENeHns;

- OAHO CPEACTBO aKTMBHOrO yNpaBrieHWs paboTaeT Ha NOMHYo MOLLHOCTb B HEXenaTeNlbHOM HanpaBneHun B Teye-
Hue 30—40 cekyHA A0 OCTaHOBKM;

- OTKa3 OAHOro CPeACcTBa aKTUBHOO YrpaBneHus;

- OAVH rMpoKomnac BblAaeT HenpaBurbHbIA KYpC, KOTOPLIA CO BpeMeHeM CTaHOBUTCS Bee Bornee HenpasumbHbIM,
roKa onepaTop He npeanpuHUMaeT HUKaKUX JeACTBUI;

- OAVH 13 NpuBopoB cucTeMbl AaeT Bce Bonee owNGOYHbIE AaHHbIE, KOTOPLIE NepBOHaYaibHO NPUHUMAalOTCA one-
paTopoM WM CUCTEMON YNpaBneHus;

- OAVH U3MepuTerb HaTHKEHNA, CHETUMUK AITMHBI UMW @HanormyHoe YCTpONCTBO BLIXOAUT U3 CTPOSA UK BbiAaeT He-
npaBuUMbHbIE NOKa3aHUs (3aBbllUeHHbIe UMW 3aHKEHHbIE);

- MONHBIA 0TKa3 ofHol 06befUHEHHON OBUXUTENBHOW YCTaHOBKMY;

- NONHbIA 0TKa3 04HON aBTOMaTUYECKOA CUCTEMbI YTpaBneHus.

KpUTUYHOCTb OTKa30B AOMKHA OLeHUBATLCS:

a) korga Bce o6opyAoBaHUe AOCTYMHO U PYHKLMOHUPYET, KaK OXupaeTcs,;

b) B pasnnyHbIx HeBnaronpuATHbLIX YCNOBUSX.

OCHOBHbBIM pesynsTaToM aHanusa BMgoB U nocriefcteuit otkasoB (FMEA) n aHanusa fOCTYNMHOCTU AN CPeACTB
aKTUBHOIO YMNpaBreHUs ABNAETCA onpeAeneHne Havnxyallero eAUHUYHOrO oTKkasa. Korga cpefHee BpeMsi BOCCTaHOBIe-
HWSA SBNSAETCA ANWTENbHBIM U HaJeXHOCTb NMOACUCTEMbI UM KOMMNOHEHTa HU3Ka, TO NpU onpeAeneHnun HauxyaLlero eam-
HWYHOrO OTKa3a CMeAyeT y4YnTbIBaTb JOCTYMHOCTb CUCTEMBI. OTO OCOBEHHO BaXHO AJ1S1 COOPYXEHWIA, KOTOpble AOIMKHbI
OCTaBaTbCs Ha MecTe NMOCTOSAHHO, MOCKOMbKY AMNS ONpeAeneHHbIX onepauyii No TEXHUYeCKoMy oBCnyUBaHMIO U PEMOHTY
06bIMHO TpebyeTca OKHO CO CMOKOWHOW norofoi. Hanpumep, ecnu peMOHT UNW 3aMeHa CNIOMaHHOro ABWXUTENA TpebytoT
CMOKOWHOW Morogbl, crefyeT yuuThIBaTh BEPOSTHOCTL NOBTOPHOMO OTKasa A0 TOro, Kak CNoMaHHbli ABWXUTeNb yaeT oT-
PEMOHTUPOBAH UMK 3aMeHeH. AHann3 roTOBHOCTA MEXaHUYECKNX U 3NEKTPUYECKNUX CUCTEM, ANA KOTOPLIX CpefHee BpeMsA
BOCCTaHOBJIEHWS 3aBUCUT OT MOTOAHbLIX YCIIOBUM, XapaKTepHbIX AN KOHKPETHON NNOLWaAKK, MOXET MCNONb30BaTLCA ANA
OLIeHKV FOTOBHOCTU TArM B TEYEHUE pacHETHOro cpoka CnyX0bbl COOpYXeHus.

CpeacTBa akTMBHOMO yMpaBieHUst MOTYT UCMoNb3oBaThes ANA NOMOLWM CUCTEME NO3ULMOHUPOBAHUS, YMEHbLIas
CpefAHWe BO3eACTBUA OKpYXKatoLLeil cpefibl, KOHTPONUPYS HanpasBNeHUe NepeMeLLeHNs COOpYXeHUs, AeMNdUPYs HU3KO-
YacToTHble konebaHua unu covetas st pyHKLMK. MNonynorpyxHslie NNaThopMbl 0OLIYHO UMEIOT asuMyTanbHbLIe CPeACcTBa
aKTMBHOro ynpaBneHus, Tor4a Kak CoopyXeHUs ¢ cyaoBoii opMoii kopnyca 06bIMHO MMEIOT TYHHENbHLIE UNU Takue Xxe
cpefcTBa aKTUBHOMO YNpaBieHus; U Te, U Apyrue MoryT UMeTb rpebHble BUHTLI. Kak npaBuno, nonynorpyxHele nnatdop-
Mbl oBrnagator Gonbluell CUMMETpUEl NpU BO3AHCTBUN OKpyXatoLLen cpefbl U 3 DEKTUBHON TArOW, YEM COOPYXEHUA ¢
cygoBoit dhopMoit kopnyca. MHK, koTopble, kak NpaBuUo, He CTaBATCA B CyXOW AOK Ha perynsipHoi ocHOBe, MOryT obna-
[ aTb MEHbLUEA rOTOBHOCTbLIO CPEACTB aKTUBHOIO yNpaBreHusl, 0cOBEHHO B 3UMHUIN Nepuog, Us-3a TPyaHOCTEN AEMOHTaXa
1 PEMOHTa ABWKUTENEN.

Ytobbl 06ecnevnTb NpakTMyeckoe pyKOBOACTBO, HEODXOAUMO KONMUYECTBEHHO ONMpeAenuTb AONYCTUMYIO TArY, UC-
nosib3yeMyto Npu BLINOAHEHNW aHanusa No3MLMOHUPOBaHWUA AN HENOBPEXAEHHOrO COCTOAHUSA, COCTOAHUA PEe3epPBHOroO
YHKLUOHMPOBAHUA U NEPEXOAHOro COCTOAHUA. [pu onpeaeneHnn AONYCTUMOR TAMM CreAyeT yuuTbiBaTb cneayouwue
acnekThl:

- 3P HEKTUBHOCTL CPEACTB aKTUBHOIO YMpaBrieHWs1 U MoTepu BCNEACTBUE MepeMELLEHUN COOPYXEHUS, Te4eHUs,
3¢ peKTOB NEPEKPECTHOIO B3aUMOAEHCTBUS ABWKUTENL/KOPMYC U ABUXUTENL/ABUKUTEND, @ Taloke NoBbIX orpaHnHeHui,
CBA3aHHbIX C HANPABNEHHOCTLIO;

- BEPOATHOCTb YaCTUYHOIN UMM NONHOIA yTpaThl TArn. AHanua FMEA 1 aHanus roroBHOCTU CUCTEMBI AOMKHBI BBINOA-
HATLCA ANA BbIABNEHUA HAUXYALLUEro oTKasa CUCTEMbI, KOTOPLIA CUNTAETCA PABHOLIEHHBIM PaCHETHON CUTYaLun,

- 3¢pPeKTUBHOCTb CUCTEMEI YNPaBIIEHNUS ABWKUTENSIMUA U ONEPATOPOB B AOCTUXNKEHUM ONTUMANbLHOrO UCNONb3oBa-
HuA. 3T0 ByaeT 3aBUCETL OT TUMNA CUCTEMBI YIPaBeHUs ABUXKUTENEM U ee pexnma paboThl.

PekoMeHnayeTcs, 4Tobbl fonycTMMast Tra, Ucronb3yemMas B aHanuse nosuyuoHupoBaHus, 6eina sepuduynposaHa
B XOfl€ MOPCKUX UCNbITAHWII CUCTEMbI CO CPEACTBaMU aKTUBHOIO YNpaBneHus.

A.8.9.2 AHanusnpyemble cOCTOSIHUSA

OuHamunyecknini aHanu3 cucTemMbl B HOPMaribHbIX YCIOBUSX BLINOMHAIOT, MCMOMNb3ys TPU OCU (NPOAONBHO-TOPU3OH-
TanbHaa kadka, NonepeqHO-TOPU3OHTaNbHas Kavka M pbickaHue) MOAenu Bo BpeMeHHoW obnactu. 3Ta UMUTaUWOHHas
MoA€enb reHepupyeT cpeaHee NepeMelleEHNe U HU3KOHACTOTHLIE KonebaHns NnaByyero COOpYXeHUs, a Taloke peakuuu
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CPEACTB aKTUBHOMO YNpaBeHNs, KOTOpbIE COOTBETCTBYIOT BPEMEHHBIM OTMETKaM KOHKPETHbLIX BO3AEWCTBUIN OKpYyXatoLLein
cpeabl. B aTOT aHanv3 obbI4HO BKIIOYEHbI MOCTOSHHLIA BETEP, TEYEHUE, PpaBHOMEPHbIE BO3AEACTBUSA BOMTHOBOrO Apeida,
a TaKKe HU3KOYacTOTHOE BO3fENCTBUE BETPa W BOMHOBOTO Apeiida. BonHoBoe Bo3feiicTBME Ha YacToTe BOMH, KOTOPLIM
He NMpOTMBOAEHCTBYET CUCTEMa CPEACTB aKTUBHOTO YrpaBlieHUsi, MOXET BbITb UCKITIOYeHO U3 MogennpoBaHus. KonebaHus
Ha 4acToTe BOSH BBIYWCIAIOT OTAENbHO, UCNOMb3ys NporpaMMmy nepeMeLLleHuin NnaBy4ero COopyXeHus, U fobaBnswT K
BbIXOAHbIM Aa@HHBIM MOAENU BO BPeMeHHOW obnactu. [ns nonyvyeHns Hagnexalux akcTpemarbHbIX 3Ha4YeHWid us Bpe-
MeHHoW obnacTn Mogenu obblMHO HYXHO CreHepupoBaTb pPsf BO3LEACTBUIA U peakuuii Ha BpeMsa NPOAOIMKUTENBHOCTH
LUTOPMA W BBIYUCIUTL 3KCTPEMAsbHbIE 3HAa4YEHUA Ha OCHOBE CTaTUCTUYECKOro MeToaa.

A.8.9.3 Onpegenexune AoNyCTUMON TAMM CPEACTB akTUBHOMO yrpasneHus

A.8.9.3.1 ObLwue ceefeHun

B nocnegytolmx nofnyHKTax faroTcs yKkasaHusi MO OMpeAerieHnto TArk, co3faBaeMoi pasnnyHbIMU NponynscuB-
HbIMW ycTpoWcTBaMU. Takke obcyxAaloTcsa acnekThl, Kakum 06pa3om BNUAIOT MOHTaX W KOMMOHOBKa MPOMyNbCUBHBIX
YCTPOWCTB, KOTOPbIE 4acTo MPUBOASAT K CHUKEHWIO MetoLLeiicst achdpeKTUBHONM TArM (paBHoLeACTBYOWanA cuna, feiicTBy-
oLas Ha coopyxeHue).

YKazaHWs pacnpoCTpaHsATCA Ha CTaH4apTHLIE NPOMySIbCUBHBIE YCTPOMCTBA, @ Takke BapUaHTbl yCTaHOBKU CUCTEM
AWHaMUYeCcKoro No3uLMOHNPOBAHNUA UM KOMBWHWPOBAHHLIX CUCTEM MO3ULMOHMPOBAHUSA ANSA YNpaBeHnsa nnasy4MmMm co-
OpYXeHUAMM, KoTopble obecnevmnBaroT Mopckie onepaumn. OHW BKIOYatoT B cebs creaytoLye YCTaHOBKN:

- OTKpbITble rpebHble BUHTHLI U rpebHble BUHTHI B Hacajke, YCTaHOBIEHHbLIE B KOPME COOPYXEHUS C Cyf[0Boi dop-
MO Koprnyca (cTaHAapTHas KOMMNOHOBKa C OCHOBHLIM ABWXUTENEM);

- asumyTarkHble N PUKCUPOBaHHbIE HanpaBneHHbIe BUHTOPYIEBbIE KONMOHKMU, rpebHble BUHTLI B Hacagke, ycTa-
HOBNeHHbIe NoA AHULLEM Kopnyca;

- TYHHenbHbIe ABWXMUTENN, YCTAHOBIIEHHbIE B NONEPEYHOM TYHHeNe B Kopryce.

MpedycMoTpeHbl ABa MeTofla OLIeHKN TArun:

a) Tabnuubl M PUCYHKN ANA GBICTPOR U NPUONM3NTENbHON OLIEHKW, KOTOpasi MOXET MCMOMb30BaTbCs AN NPOEKTU-
poBaHUsi KOMBUHWUPOBAHHEIX CUCTEM MO3ULIMOHUPOBaHWA U CO3[aHNA NpefBapuTensHOW KOHCTPYKLUKU CUCTEMBI AUHAMU-
YecKoro Mo3nLMOHUPOBaHMS;

b) cceinku gns Gonee cTpororo onpeAeneHna umeroLleinca aPEKTUBHON TAMM, KOTOpble MOMYT UCNONb3oBaTb-
CA ANSA co3faHWs OKOHYaTenbHOW KOHCTPYKUMW CUCTEMbl AMHAMWUYECKOro MO3ULUMOHUPOBAHUA UM KOMOWHWUPOBaHHLIX
CUCTEM NO3ULIMOHNPOBAHHUS.

PacueTHasa nMetoascs addekTMBHas Tara, Kak 3TO onpefeneHo B HaCTOAWEM cTaHAapTe, AomkHa BuiTe ganee
YMeHbLLEeHa NpwW onpeaeneHHbIX YCroBusXx, kak 3To ykasaHo B 9.9.3. OcHoBHoiA 06beM MaTepuana no paspelleHHO Tare
B3AT U3 [53], nogpobHasn cnpaBo4Has UHOpMaUmMst 0 KOHCTPYKUUM rpeBHOro BUHTa U ONyCTUMOM TAre npuBeaeHa B [54].

A.8.9.3.2 OueHka pabounx napameTpoB

Paboune xapakTepucTUMKU OBbIMHOTO rpebHoro BUHTA, NpefHa3HavYeHHOro obecneynTb NraByv4eMy COOPYXEHUIO
ONPEAENEHHYI0 CKOPOCTb, 0BLIYHO BbipaxatoTcsi ahdeKTUBHOCTLIO rpebHoro BUHTa. OfHako B npolecce No3uLMOHUpPO-
BaHuA rpebHol BUHT paboTaeT npu HYNEeBoid CKOpOCTU MOMYTHOrO NOTOKa (UMK C OYEeHb HU3KOW CKOPOCTLIO), MOITOMY
NPUMEHSTb BbIpaXeHUe «3deKTUBHOCTb» HE NPEACTABNASTCA BO3MOXHbBIM. B CBSI3M ¢ 3TUM noj Npou3BOAUTENBHOCTLIO
rpebHoro BUHTa Npu NO3MLMOHMPOBAHUN MPUHATO MOHUMATL YAENbHYIO TAry rpebHOro BUHTa Ha NoLLagmHyto cuny.

Kaxablit rpebHOi BUHT, NpefHa3HavYeHHbI ANA yAepXaHWUs, co3faeT MakcuManbHyo TAry npy HynNeBoi CKOpoCcTU
nonyTHoro notoka. [jaxe B cny4yae paboThl ¢ NOCTOSIHHOW MOLLHOCTbLIO (MTO BO3MOXHO, HarnpuMep, C BUHTaMu C perynupy-
€MbIM LLIaroM UInm BUHTaMM ¢ PUKCUpPOBaHHLIM LLIAroM, NPUBOAUMBLIMU B ABUXKEHNE OTAENBHLIMU NEPBUYHBIMUA ABUXUTENA-
MWU), TSra BUHTa YMEHbLUAETCS C YBENMUYEHMEM CKOPOCTU NPUTOKA XuAKOCTW. CKOpOoCTb NpUTOKa 0bycrioBreHa CKOpPOCTbio
TeyeHusl, NepeMeLLIeHNSMU COOPYXXEHUSI UNKU CTPYeEN Apyroro NPonynbCUBHOIO yCTpoicTea. [Ans aHanusa rpebHoro BuHTa
CMCTEMBI NMO3ULMOHNPOBAHUA MaKCUMaIlbHOW TAroiA NMpyu HYNeBOM NPUTOKe (UK TAroBOe ycunue Ha WeapToBbix) ByaeT
cuuTaTbea paboTa B Xofe TanoHHbLIX UCTIBITAHMA.

Utobbl onpefenuTb UMetoLLlytocs 3¢ eKTUBHYIO TATY (MNK pe3yrnsTupyiollee AeACTBUE HAa COOPYXEHUe), CHavana
AOMXHa BbITb BblMUCTIEHa TAra r[pe6HOro BUHTa NpU HYNeBOW CKOPOCTU NPUTOKA. TAry HY>KHO CKOPpPEKTUPOBaTb, UCNONb3YA
KO3 pMLMEHT 3acacbiBaHUs. ST KO3 PULMEHTHI 0BYCIOBINEHBI ClEeAYIOLLUM:

- reoMeTpueil N MecToM pacronoXeHuns rpebHoro BUHTa;

- CKOPOCTbIO MPUTOKA XWAKOCTU K rpeBHOMY BUHTY,

- HanpaBrieHueMm BpalleHuUs rpebHoro BUHTa (Bnepes Wnu Hasag).

A.8.9.3.3 Tara rpebHOro BUHTa NpU HYNeBO CKOPOCTU NONYTHOro NOTOKA

A.8.9.3.3.1 OTKpbITbIe rpebHbIe BUHTHI

PucyHok A.10 MOXHO Mcnornb3oBaTh AN 6bICTPOro onpefeneHuns Taru rpebHOro BUHTa NpU HyNeBoi cKopocTy Ans
OTKpbITOro BUHTa. HeobxoAUMBLIMU BXOAHBIMU Ai@HHBIMW SBMSIOTCA AUAMETP BUHTa U NPUIOXeHHas MOLWHOCTL. Ha agua-
rpamme siCHO BUAHO, YTO ANs YKa3aHHOA MOLLHOCTU TAra yBeNUYMBaETCA C yBeNMYeHeM AnaMeTpa BUHTa. Ha Heli Taioke
BWUAHO, YTO AIS yKa3aHHOro BUHTa yAeNnbHas Tsra NOBLILLAETCH C YMEHbLUEHUEM MOLHOCTU Ha 4WHULY NIoLaamn BUHTA.
MoapobHasa uHdopMaLms, a Takke AaHHbIe MO KOHCTPYKLMUW U BEIMUCTIEHMIO NapamMeTpoB OTKPLITLIX BUHTOB JjaHbl B [26],
[55], [56] u [57].

A.8.9.3.3.2 ['pebHble BUHTHI B Hacagke

PucyHok A.11 no3Bonset 6LICTPO ONpeAenuTL TAry BUHTa NpU HYINeBOW CKOPOCTU AN BUHTa B Hacafke. [eicTBy-
10T Te Xe PakKTophbl, YTO U AN OTKPbLITLIX BUHTOB. CpaBHeHUe pucyHkoB A.10 n A.11 Take yKasbiBaeT Ha 3HaYUTENbHOE
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NOBbLILLEHWE TAMM BUHTA B HacagKke NO CPaBHEHUIO C OTKPLITLIM BUHTOM TOrO Xe gnaMeTpa U MoLyHocTu. MNoagpobHas uH-
dopmaums n faHHbIe MO KOHCTPYKUMN U BEIMUCIIEHUIO pabounx napaMeTpoB BUHTOB B Hacagke npusefeHsl B [58] n [59].
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MpumMedaHune — MolHOCTb, NepefaBaemMan Ha rpeGHON BUHT Ha e4WHULY NIoWaan BUHTA.

PucyHok A.10 — Tara rpebHoro BuHTa — OTKpbITbIEe rpebHble BUHTHI
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PucyHok A.11 — Tara rpe6HOro BUHTa — rpebHble BUHTHI B Hacaake
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A.8.9.3.4 BoluncrneHme ymeHbLUEHNUS TArK

A.8.9.3.4.1 I'pebHble BUHTbI, yCTaHOBIIEHHLIE Ha KOPME MIaByyvero COOpYXeHUs CyAoBoro Tuna

BcacbiBaHue rpebHbIM BUHTOM CO37aeT Norie HU3KOro AaBreHWsi BBEPX N0 BOCXOAALUEMY NOTOKY OT BUHTA U Npu-
BOAWT K YMEHbLUEHUIO UMetoLLeAca Tarn BuHTa. [pu HyrneBoW CKOpPOCTW MOMYTHOTO MOTOKa B XOA€E BpalleHus Bnepej
3TO YMeHbLUeHWe COCTaBnAeT NpuMepHo 5 % oT TArn BuHTa. lNMpu paboTe B KOPMOBOI YacT YMEHbLUEHNE COCTaBmnsAeT
15 % — 20 %. MoapobHble faHHbIE Mo B3auMogeicTBuMio rpebHoro BUHTa/kopnyca Ans cTaH4apTHBIX CyA0B NMpUBEAEHbI
B [28], [60] n [61].

A.8.9.3.4.2 pebHble BUHTLI ABMXUTENENR C OPTOroHarbHOR 3y6uaTtoi nepegaqent

Hanunune koxyxa nepefadn n nogaepxusatoleil CTOWKM B NOTOKE K BUHTY BbI3blIBAET YMeHbLUeHWe TArn. [ns ABu-
XKUTENA ¢ ycpeAHEHHOW KOHCTPYKUMER 3TO yMeHbLUeHWe TArn coctasnsaeT npumepHo 10 %. Ecnu oTHoWweHue 3ybuatoi
nepegaqu Kk BUHTY npeBbillaeT 0,45, ymeHbLUEHUE TAMM MOXET cocTaBuTb 15 %.

A.8.9.3.4.3 YMeHbLUEeHUe TArM U3-3a CKOpOCTU MOMYTHOro NOTOKA

[ns rpebHoro BUHTa, UCNONb3yeMoro A NMO3MLMOHUPOBaHWS, paboTa BUHTa NpU onpegeneHHbIX CKOpPOCTsX Npu-
Toka obycrnoBneHa Te4YeHWAMU, a TaKkKe KUIbBaTEPHON CTpyeil, cosgaBaemoii ABMXMTENSMH, paboTatoWwmm B Henocpea-
CTBEHHOW GrnsocTu. B Tabnuue A.1 ykasaHbl NpUMepHbIE NOTePM TAMM Kak YHKLMM CKOPOCTM NMOMYTHOrO NOTOKA. TOMHBbIA
NporHo3 paboymx napameTpoB TYHHEMbHBIX UMW OTKPbLITLIX MPeBHBIX BUHTOB NPU ONpefeneHHbIX CKOPOCTAX NONYTHOrO
noToKa BO3MOXEH Mpu JeTansHoM aHanuse, cM. [28], [50], [61], [63], [64] v [62]. NHdopMaLMsa No NoTepaM TArn us-3a
nepekpecTHOro B3auMoencTeus ABuxuTeneit npuseeHa B [51] n [52].

Tabnwunya A1 — MNonpaBo4HbIi KOIDDULIMEHT 4151 CKOPOCTU NOMYTHOro NOTOKA

CKopocCTb MonyTHOro noToka, mM/c
Tun rpe6Horo BUHTa
0,500 1,000 1,50 2,000
OTKpbITBIA BUHT 0,951 0,903 0,854 0,806
BUWHT B Hacagke 0,942 0,883 0,825 0,767

A.8.9.3.4.4 lMoTeps TAMM U3-3a 3hdPeKTOB NonepeyHbIX CBA3EN HEOPTOrOHaNbHOro NONYTHOrO NOTOKA

PaboTa rpe6GHoro BUHTa B NOMYTHOM MOTOKE, KOTOPbLIA BXOAUT WHaYe, YeM napannenbHo ocu rpeGHOro BUHTa, MeHs-
€T pabo4une xapaktepucTuky. MNoTepu TAMM U3-3a CKOPOCTU NONYTHOrO NOTOKA MOXHO YMEHbLWUTL. OfHaKo dopMUpoBaHue
nonepeqHbIX BO3AENCTBUIA MOXET BbI3aBaTb NoTepto oT obllero 6anaHca BosgeicTBUn. HanpaBneHue 3TUx BO3feNCTBUIA
ABMAETCH OPTOroHarbHbIM NO OTHOLLEHWIO K OCU BUHTA. OTU 3dpdeKThl, N0 KpaHewn Mepe, MoryT 6bITb U3ydeHbl Npu Uccrne-
JOBaHUU ABUXYLLWMX CUN ANS AUHAMUYECKOrO NO3MLMOHUpOoBaHUs. MHdopMaLmna U kayecTBEHHbIE AaHHbIE NPUBEAEHbI B
[52], [65], [66], [67].

A.8.9.3.4.5 Tara npw peBepce

HekoTopblM 13 yCTPOWCTB, CO3halouUX TATY, NPUMEHAEMYI0 ANA AUHAMWUYECKOro Nno3nunoHupoBaHus, Tpebyerca
peBepc BUHTA ANs CO3[aHNA TArM B 06paTHOM HanpasneHun. AsuMyTanbHble CPeAcTBa akTUBHOrO yrpaBreHus, Kak npa-
BWIO, CO3Aal0T TArY NULLbL B O4HOM HanpasneHun. OHM ynpaBnsioT HanpasneHWeM TArW 3a cHET ynpaBrneHns asuMyTanb-
HbIM YTTIOM.

HekoTopble cpecTBa akTUBHOIO yNpaBfeHusi, Takue Kak TYHHENbHbIE ABWXUTENU N ABUXUTENMN ¢ pukcuposaH-
HbIM HanpaeneHueM, CKOHCTPYUpOBaHbI KakK AByHanpasneHHble YCTPOWCTBa U CnocobHbl co3faBaTb NPUMEPHO paBHYIO
TAry B 060oux HanpaBneHusix. BUHTbI onTUMKU3NpoBaHbl AN paboTbl B 04HOM HanpaBneHuun (6onbLUMHCTBO MOpPCKUX rpe6-
HbIX BUHTOB) U noABepeHbl BonbluMMm notepsm Taru npu pabote B 06paTHOM (peBepcMBHOM) pexume. B Tabnuue A2
npuBeAEHbl 3HAYEHUA AN NoTepb TAMM BUHTOB B Hacafkax U3 [54].

Tabnuya A2 —TloTepu TArn npu peBepce

Tvun Hacagku MoTepsa, %
CuMMeTpUYHas Hacagka 5—10
HecummeTpuyHas Hacagka, snnunTUYeckne nonactu 10—25
HecummMmeTpuyHas Hacafka, NonacTb C BOFHYTHIM OCHOBaHMEM 25—50

A.8.9.3.4.6 lNoTepsa Tarn us-3a B3aumogeincTeus rpebHoro BuHTa/kopnyca

a) acppekT KoaHabl

MonyTHas CTpysl C BLICOKOW CKOPOCTLIO OT CPeACTBa aKTUBHOMO YNpaBfeHns,, CMOHTUPOBaAHHOIO NoA AHULLEM CO-
OPYXEHUA, MOXET co3flaBaTb 30HbI HU3KOrO AaBNEHUS Ha Kopryce, KOTopble MPUBOASAT K 3HAYUTENLHBIM NOTEPAM UMe-
toweiica TarM. BenuunHa ykasaHHbIX NOTepb 3aBUCUT OT MecTa YCTaHOBKU BUHTA MO OTHOLLEHWUIO K FeOMETPUHECKON OCH
Kopnyca, paccTosiHNSA OT BUHTA A0 Kopnyca, paguyca iHALLA U 0Cafiku CoopyxeHus. NonpaBoUHbIi KO3 PULMEHT oT 5 %
A0 15 % vucnonb3ayeTcsl ANA y4eTa ykazaHHOro B3auMogeiictBus kopnyca. MHpopmaums n AaHHble N0 NOTEPSAM TArM U3-3a
B3auMoAeNCTBUA rpebHOro BUHTa/kopnyca npusegeHs! B [13] 1 [68];
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b) B3auMogeicTBUe ABOIHOrO Kopnyca

OTOT ahpeKT BO3HUKAET C ABYXKOPMYCHBIMU MOMYMNorpyXHbuIMU NnaTtdopMami, UMELOLUMK BpallatoLlmecs ABM-
XUTENbHbIE YCTPONCTBA, YCTaHOBMNEHHbIE Noj KopnycoM. Mpu onpefeneHHbIX 3Ha4eHUsAX asumyTansHoro yrra cTpys oT
BWHTa HanpaBsrieHa Ha coCefHW KOpMyc, Bbi3biBasi CONPOTUBIIEHWE B HaNpaBlieHW, NPOTUBOMOSIOXKHOM HamnpaBlieHWo
TArN. 3TOT 9P eKT MOXKET yCUnNuBaTbCA BhilleyKasaHHbIM addekToM KoaHabl. MMetoTes HekoTopble faHHble Mo STUM
adppekTaM. BenuymHa notepb TAMM 3aBUCUT OT rEOMETPUN YCTAHOBKMN ABUXUTENS U KOHUIypaL My Nonynorpy»KHbIX Kop-
nycoB. Mepbl MPOTUBOAEACTBUA (KOTOPbIE TakKe AENCTBYIOT Ha adhdekT KoaHabl) BKntovatoT B ceBs ropu3oHTanbHeIi Ha-
KIMOH OCU BUHTa BHW3 UMW YCTAHOBKY HanpaBnsroLMX NONaToK Ha BbiXxode M3 Hacagku. OB6a MeToAa OTKNOHSAT Kopnyca.
Bbino otMeveHo 10 % — 15 % nageHus TArM U3-3a BhilLeyKkazaHHOro SBMEHUs, ¢ MakcumaneHoi notepeit Gonee 50 % B
HEKOTOPbIX NOMOXEHUAX U B KpaiiHe HebnaronpusaTHbBIX yeroBusx [69].

A.8.9.3.5 Paboumne xapakTepuCTUKN TYHHENBHbLIX ABUXUTENe

A.8.9.3.5.1 O6wune nonoxeHns

HecmoTps Ha HEKOTOpOe CXOLCTBO, TYHHENbHbIE ABUXUTENU BO MHOrOM OT/INYAKOTCA OT APYrUX NpOonySbCUBHBIX
ycTpoWcTB. C aHanuTUYeCcKoi ToUKU 3peHUa UX paccMaTpuBatoT B Ka4ecTBe 0CeBbIX HacocoB. Kak 1 B cUTyauuu ¢ Mop-
CKUMM rpeBHBIMU BUHTaMU, TAra YBENMYMBAETCA C YMEHbLUEHUEM MOLLHOCTY Ha eAWHULY NNowWaau BUuHTa. BonbLuoii gua-
MeTp BUHTa co3faeT BonbLUyHo TAry Npu ykasaHHOW MOLHOCTU. TyHHeNbHLIA ABUXUTENL NOABEPKEH NOTepe TArM 3a cHeT
haKkTopoB, TUNUYHBLIX A5 0CEBbIX HacOCOB. OCHOBHBIMU MPUYMHAMKN YMEHBLLEHUS Pe3yIETUPYIOLEro BbiXxo4a SBMSAOTCS
orpaHuyYeHns NoToKa No HanpaeneHuto k3 pabodero koneca, a Takke NOTepU Ha BXOAEe U BbIXOAE U3 TYHHENS.

A.8.9.3.5.2 MNonepeyHkle cunbl TYHHEMbHLIX ABMXUTENER

PucyHok A.12 MoXeT Mcnonb3oBaTbes Ans BbICTPOro onpeaerieHnst NonepeyHoro Bo3AeicTBuA TYHHENbHOrO ABM-
XUTENA, U NpeanonaraeTcs onTUManbHaa reoMeTpUsA MOHTaXa. [inuHa TYHHeNA NoYTu B Ba pa3a 6onblue AnaMeTpa BUH-
Ta. Kopryc pacrnonoxeH nepneHanKynsapHo K BbIXOAaM TYHHens. Beixoabl UMeroT KoHW4eckyto hopmy. Hukakue saluTHble
Monockl He OrpaHUYUBaIOT KOHLIOB TYHHeENA. MNoTepu Npu B3anmMogeincTaum paboyero koneca/kopnyca yyTeHsl.

A.8.9.3.5.3 [oTepm TArN TYHHENbLHbLIX ABUXUTENE

B fononHeHne K noTepsM TArM 13-3a reOMETPUN MOHTaXa, KOTopble, Kak npaBuno, OTOXAECTBNATCA C TYHHemNb-
HbIMWU ABWXWUTENAMU, MOTYT BO3HWKHYTL [OMOSIHUTENBHBIE NOTEPU NPU onpeferieHHbIX YCrnoBusx akcnnyatauyuu. MNpo-
rHo3upoBaHue paboyux NapameTpoB TYHHENbHOro ABUXUTENS OCHOBAHO Ha HOMMUHarbHOW PacyYeTHON NOrpyXeHHOCTU
TyHHens. Ecnu aTo nogBogHOe NonoXeHue NoBbILLAETCH U3-3a YMEHbLUEHWUS 0CaAKW UMK U3-3a ABUXEHWI COOPYXEHUS], TO
paboyee Kkoneco ABuxuTens BygeT nogasaTb BO3gyX U(UnW) KaBuTupoBaTb. Oba coBbLITUSI NPUBEAYT K YMEHBLUEHUIO TAMM
paboyero Koneca.

AHanuTuyeckoe onpefeneHne notepb U3-3a NEpeMeLLeHNini COOpYXeHUa ABNSAETCA CroXHbIM. CHadana AoimKeH
ObITb BBINOMHEH OTHOCUTENBHLIA aHANN3 NepeMeLLeHuii ANs YCNOBUI OKpyXatolwei cpeabl, B KOTOPbIX NpeanonaraeTca
3KCMNyaTUpoBaTh CoopyxXeHue. Ha oCHOBE STUX AaHHbBIX, @ UMEHHO NepUOANHECKUX U3MEHEHWUI NOABOAHOIO NMOMOXEHUS
Ha y4acTKe TYHHens, notepu TArM npu pabote pabo4ero Korneca Npyu yMeHbLUEHHOW NOTPYXEHHOCTU MOTYT ObiTh BblMUC-
neHbl B [56] 1 [70].
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MpumevyaHune — MolHOCTb, NepeaaBaeMas Ha rpebHON BUHT Ha €AWHULY MIOLaAU BUHTA.

PucyHok A.12 — lNonepeyHasa cuna — TYHHeNbHbIE ABUXUTENN
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A.8.9.4 PacnpefieneHue Harpysku

HononHuTeneHas uHgopmaLmsi U pekoMeHAaLun oTCyTCTBYIOT.

A.8.10 AHanus nepeMelLieHUIA NNaBY4YUX COOPYXEHNI B NepexoAHbIX COCTOAHUAX

AHanu3 nepemeLLeHuiA NNaByUX COOPY>KeHUIA B NEPEXOAHLIX COCTOsIHUAX criocobeH onpeaensaTb, Korga cpefHue
BO3AEWCTBUA U NepeMellieHns NpeobnajaloT Haj, peakuueli nnaByyvero COOpyXeHusl.

A.9 YcTanocTHbIW aHanM3 CUCTEM NO3ULIMOHMPOBaHUA

A.9.1 O6wme cBegeHus

HacToawuit anstepHaTuBHLIA «S-N noaxog» Ansi onpefeneHnsl yCTanocTHOW NPOYHOCTM CTalbHBIX KaHaToB, Le-
nei, CoeANHUTENBHLIX 3BEHLEB W BONMOKOHHLIX CUHTETUYECKMX KaHaTOB npefcTaBneH B [71] n 0606LUeH B nocneayoLmx
noanyHKTax. 3a UCKIIOYEHNEM MeCT, re 06 3TOM YETKO 3asiBreHo, nonoxeHus pasgena 10 B paBHOW Mepe OTHOCATCA U
K «nogxopy S-N».

[nanasoHbl HOMUHANBHOMO HaMNpPsKEHUS S BHIMUCIAIOT NyTEM AerneHUs1 COOTBETCTBYIOLLEro Auana3oHa Hanpske-
HUS HA HOMWUHASbHYIO NNOLWaAL NONepeYHOro ceYeHUst KOMMOHEHTA, B KBagpaTHbIX METpax, T. €.

2rd?
4

— AnA uenu, (A12)

2
% — AN cTanbHOro KaHara, (A13)

rae d — anaMeTp KaHaTa Unu kanuobp Lienu SKOPHOA NUHUK, M.

CooTHoLWeHUe Mexay AnanasoHOM HanpshkeHUs (ABOAHOK aMNNUTYA0A) S U KONMUYECTBOM AONYCTUMBIX Luknos N
AuanasoHa HanpsXeHna S CooTBETCTBYET chopMaTy U eHTU4HOro cooTHoweHus T-N, npuBegeHHoMy B chopmyrie (12), T. e.
dopmMyna Ans Tunosoi kpusow yctanoctun S-N ByaeT UMeTb aHanorMyHbIi BUA:

N-ST=K, (A.14)
rae N, m n K — napaMeTpbl, aHanoruyHele napamerpam, npuesegeHHsmM B popmyne (12) 8 10.2.2;
N — obLee konM4ecTBO AOMYCTUMBIX LUKNOB OTHOLLEHMS HaNPsXKEHWUIA B Anana3oHe HanpsbkeHus S;

m — obpaTHbIA YKITOH KPMBOW yCcTanocTy;
K — nocTosiHHas ycTanocTu.

3HaveHua m u K ansa TUNoBbIX KPUBLIX YCTanocT S-N npuseaeHsl B Tabnuue A.3 Ans 3BeHbeB Lienei, coeanHn-
TenbHLIX 3BEHLEB U KOMMOHEHTOB CTalbHbIX KaHaToOB B MOPCKOIA BoAe.

Tabnuya A.3 — 3HadeHns m u K gnsa TMNoBbIX KpUBLIX ycTanoctu S-N

OnemeHT m K
OBliee 3BeHO C pacropKo 3,0 1,2- 101
OBLiiee 38eHO 6e3 pacnopku 3,0 6,0 - 1010
CTanbHON KaHaT WwecTUNpsaHbIR/MHOronpsaHbIA (C 3alUTHEIM @HTUKOPPO3UOHHBLIM 40 34 - 1014
NOKPLITUEM) ' !
CTanbHON KaHaT oAUHapPHON CBUBKM (C 3aLYMTHBEIM @aHTUKOPPO3NOHHLIM MOKPLITUEM) 4,8 1,7 - 1017

[HonyckaeTcs ucnonbaosaTk AaHHble UCMbITaHWA ANS KOHKPETHOMO TUMa KOMMOHEHTa SKOPHOW JIMHUM NMpU NPOeKTU-
poBaHUW. 3aTeM UCNonb3yeTcs NMMHERHLIA PerpecCMOoHHbIA aHannus AN NOCTpoeHns KpuBoid yctanoctn S-N ¢ pacyeTHol
KPUBOIA, pacnonoXeHHOW, No KpailHel Mepe, Ha fBa CTaHAapTHLIX OTKNOHEHUA HWXe cpedHel NuHUK. B cnyyae ucnbita-
HWiA Lenwn B Boaayxe ahdekT MOPCKOA BOALI [OMMKEH YUUTLIBATLCA 3@ CHET CHUXEHWUA YCTanoCTHOW NPOYHOCTY Ha 2,0 Ans
Lienwn ¢ pacnopkoi 1 ¢ koadpduumenTtom 5,0 Ans yenu 6e3 pacnopku.

PekoMeHAOBaHHbIA KOIDMULIMEHT YMEHbLLUEHNS ANA LIENU ¢ pacnopKoi NPUMEHUM NULLIL TOrAA, KOrja pacnopka oT-
TNINYHO MoforHaHa B 3BeHe Lienu. YcTanocTHasa NpoYHOCTb 3BeHa Lienn ¢ pacnopKoil 04eHb YyBCTBUTENbHA K BapuauusiM B
3aBUCUMOCTM OT 3aTAXKW pacriopkn. Korfa pacnopka ocnabesaeT, To cueHapuii pacnpeaeneHns HanpspKeHUA NONHOCTLIO
MEHSETCS, U 3TO MOXET NPUBECTU K 3HAYUTENBHOMY CHUXXEHMIO YCTanOCTHON JONTOBEHHOCTU. 3TUX Npobnem MOXHO 13-
Gexartb, ecrnv ucnoneaosaTh Lemnb 6e3 pacnopku.
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KoahpuumeHT 6e3onacHoCT yCTanocTHOM NpoYHOCTM v Ans «S-N noaxofa» B COOTBETCTBUM ¢ 11.5 COCTaBIIAET.

ve =950, xorga Dg<0,8, (A.15)

ve=5,0+3,0 (D - 0,8)/0,2, koraa Dg > 0,8, (A.16)

rae D — KoadpULMEHT CMEXHBIX YCTaroCTHLIX NOBPEXAEHNIA, KOTOPLIA NpeacTaBnsAeT coboi OTHOLWEHUE TUMUYHOMO
yCTanocTHoro noBpexgeHns D B ABYX COCEAHNX AKOPHBIX JIMHWSX, B3ATOrO Kak MeHbLUIee NoBpexaeHne, feneH-
Hoe Ha Gonbluee nospexaeHne (D < 1,0).

KoappuLmeHTL 6e30nacHOCTH, onpegeneHne KoTopeIxX NPUBEAEHO Bhille, NpeAHasHayYeHbl, YToObl pas3peLlnTs Uc-
nonb3oBaHue crpynnupoBaHHLIX NUHWA, Npyu 3ToM obecneynBasi NpueMneMslit ypoeeHb GesonacHocTu. Bonee nogpobHas
UHgpopMauma aaHa B [72].

Ons cTauMoHapHbIX CMCTEM NO3ULMOHNPOBaHUS KOS MULIMEHTLI KOHLEHTPaLMW HanpsikeHuid U3-3a narnba apeHb-
€B Lenw Ha HanpasnstoLux 6riokax, oTBogHbIX Brokax, HanpaensAWwmMx Tpybax n nogknagkax AorKHbI BCE yYUTLIBATLCS
B YCTanocTHOM aHanuse.

A.9.2 YcranocTHasi MPOYHOCTb

A.9.2.1 CTanbHble KaHaTbl, Lenu U coefuHUTENbHbIE 3BEHBSA

JononHutensHas MHGoOpMaLUust U peKoMeH4aLumn OTCYTCTBYIOT.

A.9.2.2 Kpusble ycTanocTtu T-N

PekomeHayemble kpuble T-N ocHoBaHbl Ha nonoxeHusax APl RP 28K [73] u [74].

Ecnu TpebytoTcst coeAnHNUTENbHbBIE CKOBHI, TO AN AONTOBPEMEHHOIO 3asKOPEeHUs CKobbl, paccinTaHHbIe C Y4ETOM
COOTBETCTBYIOLMUX KOIDPPULNEHTOB KOHLEHTPALMK HaNpsXXeHWUs, SBRSIOTCA NPEANOYTUTENbHBIMU MO CPaBHEHWUIO C CO-
€AVHUTENbHEIMU 3BEHbAMK KeHTepa, rpylweobpasHbiMu 3BeHbsMU, C-06pasHbiMi 3BeHbsIMU U D-06pasHeiMK ckobamu,
1CronbL3oBaHne KOTOPbIX CrefyeT UCKIIOUUTb.

MocnegHue UccrnefoBaHNsa CBUAETENLCTBYIOT O TOM, UTO CPEAHEE HaTsHKeHNe OKas3biBaeT 3HaUNTENbHOE BNUAHUE
Ha CpOK HaCTYNNEeHUs yCTanocTi KaHaToB W NO3TOMY AOKeH ObiTb BKMIOUEH B YpaBHEHWS pacHeTHbIX KpuBbIX. CpeaHee
HaTshkeHue, paBHoe 0,3 MUHUMaNbLHOro paspbIBHOMO YCUNKSA KaHaTa, CHUTAeTCs TUMWYHBIM ANsl OOLIMHBIX CUCTEM NO3U-
LiMOHWNPOBaHWUS.

[nsa ycTanocTHOro aHanunsa HaTsKeHWs cTarbHbIX KaHAaToOB MOMYT paccMaTpuBaTbCs Cleaylowue METoAbl, YUUTbI-
BatoLme ahpeKT cpeHero HaTSKEHUS:

a) 4NA KaXaoro COCTOSiHUA MOPS ONPefENnUTL CPEAHEE HAaTSXKEHNE N COOTBETCTBYIOLLYIO PacHETHYIO KPUBYIO, KOTO-
pas 3aTeM Ucrnonb3yeTcs AN BLIMUCIIEHUS YCTarloCTHOrO NOBPEXAEHUs AN 3TOro cocToaHua mops. Mpu aToM nogpas-
YMEeBaeTCs, YTO pasnuyHbie pacueTHbIE KPUBLIE UCMONB3YIOTCA ANS pasnUYHbBIX COCTOAHUIA MOPS;

b) onpefenuTb cpefHee HaTsDKeHWE ANsl COCTOSIHUIA MOPs, Bbi3blBaloLee CUMNbHOE YCTanocTHoe NnoBpexaeHue, u
MCNONb30BaTb PAaCYETHYIO KPUBYIO ANt CPEAHETO HATXKEHUSA AN BCEX COCTOSTHUIA MOpS,

C) Ucnonb3oBaTb pacyeTHYI0 KpUBYIO ANS cpefiHEro HaTsbkeHusi, paBHoro 0,3 MUHUManNbHOro paspbIBHOMO YCUNUSA
KaHaTa AnA 06bl4HLIX CUCTEM MO3ULIMOHUPOBaHUS.

Cpeau Tpex ykasaHHbIX METOZI0B a) ABMNsieTcs Hanboree ToYHbIM, HO TpebyeT Gonblue BbluUcneHUid. Ecnu ucnone-
3yloTca b) unu ¢), To AOMKHO BbITL NPOBEAEHO UCCIEAOBaHNE YyBCTBUTENBHOCTU ANA 06ecneveHmnst Toro, YTo 3TU ynpo-
L{eHHblE NOAXOA bl AAKT KOHCEPBATUBHLIE MPOrHO3bI.

Kpusbie T-N Ansa cTanbHbIX KaHAaTOB OCHOBaHbl Ha AaHHbIX UCMbITaHuiA 13 [13].

Ha pucyHke A.13 npeacTaBneHbl ycTarnocTHble pacyeTHble kpuBble T-N ANA Uenu, COeANHUTENBHBIX 3BEHLEB, LUe-
CTUNPSAAHBIX/MHOFONPAAHLIX CTarbHbLIX KAHATOB U KaHATOB OfjMHApPHOW CBMBKU. [1Be KpuBbIE ANS CTanbHbIX KAHAaTOB Npea-
HaszHa4yeHbl ANA cpefHero HaTsXeHus, paBHoro 0,3 MUHUMaNBEHOTO PasphLIBHOMO YCUNUA KaHaTa.
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a — Lenb U3 obwux seeHLEB ¢ pacriopkamu; b — uenb n3 obux 3seHbeB 6e3 pacnopok; ¢ — coeanHUTeNbHOe 3BeHO KeHTepa;
d — LIeCTUNPAAHLIN/MHOTONPAAHBINA KaHaT, cpeaHAA Harpyska, pasHas 0,3 MUHUMaNLHOTO paspbIBHOMO YCUIUSA KaHaTa;
€ — KaHaT oAuHapHOIA CBUBKK, CpeaHAN Harpyska, paBHaa 0,3 MUHUManNbHOrO paspLIBHOTO YCUNUSA KaHaTta

PucyHok A.13 — YcTanocTHbIe pacqeTHLIE KpUBLIE ANA Lenu,
COEAWHUTENBLHOrO 3BE€Ha U CTaNbHOro KaHaTta

A.9.2.3 YeTanocTe TUNa «HaTskeHUue—HaTaxeHue» (T-T)

JononHutensHas UHOpMaLIUa U peKoMeHAaUNUN OTCYTCTBYIOT.

A.9.2.4 YcTanocTb TUNa «M3rub—wHarsokeHme» (B-T) u yctanocTte npu cBo60ogHOM M3rnbe

[aHHble ycTanocTy LUenu 1 kaHaTta «M3rnb—HarsbkeHue» HEAoCTaToOMHbI AN MOCTPOEHUS pacqeTHBIX KpuBbIX. [pu
OTCYTCTBMU pacHeTHbIX JaHHbIX MO YCTanocTu Heobxo4MMOo NPUHATE NpodUnakTUieckme Mephbl, YTobbl n3bexatb oTkasa
CMCTEMbl MO3ULMOHUPOBaHUSA U3-3a YCTanocTu npu usrmbatoeM HaTsxkeHUn. Hanpumep, oTHolleHne guametpa nsruba k
AnameTpy kaHaTa JOMxXHO GblTb AocTaTtouHo BonblunM, YTo6EI U3bexaTb YpesMepHoro nsrnba, cM. Tabnuyy A.4.

Tabnuuya A.4— VMHdopMaumsa no cpoky HacTYMNEHUs1 YCTanocTh TUNa «usrnb—HartsKkeHne» No CpaBHEHUIO CO Cpo-
KOM HaCTYyM/eHNUs yCTanocTW TUNa «HaTsKeHne—HaTsKeHUe»

OTHoLleHue AnameTpa usrmba YcTtanoctHaa AoNroBeYHOCTb MpU nsrnbatowem HaTaKeHUn
Tun cTaneHoOro KaHata
K AMaMeTpy KaHaTa (Tvna B-T)/YcTtanocTHaA AoNroBeYHOCTb NpU HaTaxXeHun (tTuna T-T), %

20 3
LLlecTunpsaaHbIi

70 8

20 5
MHoronpaaHbIiA

70 15

20 0,5
OnuHapHoi CBUBKU

70 1,5

Y4yacToKk KOPHOMN NIMHUK, KOTOPas HaxofWUTCA B HEMOCPESCTBEHHOM KOHTaKTe ¢ Hanpaensowmm 6nokom, cnegyet
perynspHo ocMmaTpuBaTb. OTOT y4acToK criefyeT nepvogudecku caBuratb, YTobbl U3bexarb NOCTOAHHOrO U3rnbaHus B
OfHOM MecTe. [laHHble Ha OCHOBE UCCIE0BaHUS No COMOCTaBMEHNIO CPOKOB HACTYNIIEHUSA YCTaNocTu AKOPHBIX NUHWNA
B BapuaHTax «M3rmb—HarspKeHUe» U «HaTsKeHWe—HaTsKeHMe» Ha MofynorpyXHelX nnardopmax B TUNWUYHBIX YCRNOBU-
ax CeBepHoro Mops npuBefeHbl B Tabnuue A.4. 3ta uHdopMaumsa CoaepXXnT CNPaBoOdHbIE 3HAYEHUS ANA NPUMEHEHUS
B NpaBunax sKkcnnyarauum, 4Tobbl nsbexarb Ype3MepHON yCTanocTu CcTanbHbIX KaHaToB npu nsrnbaiowem HaTHKEHUN.
M3-3a cnoxHocTel ycTanocTHoro coctosiHus B-T oTHocuTbCA K MHdOpMauun, npueefeHHol B Tabnuue A4, cnegyer ¢
OCTOPOXHOCTbIO, AN Yero KoaddULUMeHT 6e30NacHOCTU YCTanocTHOW NPOYHOCTH, NpuBeAeHHbIA B 11.5, cnegyeTt cooT-
BETCTBEHHO YBENM4YMBaTh.
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Mpn n3rnbaroLem HaTSKEHNN B LIENN YHacTOK AKOPHOW NUHUKN, HaXOAALLWIACA B HENOCPELCTBEHHOM KOHTaKTe C Ha-
npaensAlLLmMM GroKoM, TakkKe crefyeT perynspHo ocMaTpuBaTthb U nepefBuratb, n3beras MOCTOAHHOIO U3rnba Ha O4HOM M
TOM e y4yacTke. B 06LeM crnyyae HauxyALuM BapraHTOM HarpyXeHus SBnseTca HarpyxeHune narnbaroLmm HaTsxxeHnem
rOpPU30OHTasNbHO PacnosioXKEHHOro 3BeHa Lienu Haja HernmyboKoi kKaHaBKo HanpaemnstoLero 6roka unu LenHoi 3Be3f 04K,
MosToMy Hanpaenstowue GroKku AOMKHbI UMETL Takne hopMy U pa3aMepbl, KOTOpbIe NO3BONAT U3bexaTb HexenaTensHoro
n3rn6a 3BeHbEB Lienu. OrpaHMYeHHOe KONMYEeCTBO NPOBEAEHHBIX UCTILITAHUIA Lieneii Ha yCTanoCTHYLO JONroBEYHOCTL (Tna
T-N) Ha HanpaBnsoLWwKX Grokax W LenHbIX 3Be3fodKax ¢ NATbIO KapMaHaMu (HWLWaMK) B HAX Nokasaro, YTo ycTanocTHas
LLONroBeYHOCTb Npu Marmbatollem HaTsxeHun (Tuna B-T) cocTtaBnseT oT 5 % fo 20 % ycTanocTHOW AONrOBEYHOCTU NpK
HaTskeHun (Tuna T-T). KoHCTpyKLMA HanpaensawoLwmx 6roKoB U LeNHbIX 3Be3404eK C CEMbIO KapMaHamu (HULWamMun) B HKX,
Kak npasuno, obecrneymBaeT 3Ha4YMTENBHO BOMbLUYIO YCTANOCTHYIO AONTOBEYHOCTE NPU M3rnbaroeM HaTsKeHun (Tuna
B-T).

A.9.3 Mpoueaypa ycTanocTtHoro aHanusa

A.9.3.1 OBwme cBegeHus

JononHutenesHasa MHGopMaLmMs U peKoMeHaLunmn OTCYTCTBYIOT.

A.9.3.2 HakonneHHoe ycTanocTHoe noBpexaeHne

JononHutenesHasa MHGopMaLMs U peKoMeH4alymn OTCYTCTBYIOT.

A.9.3.3 OueHKa ycTanocTHOro NoBpexeHns

A.9.3.3.1 ObLwue ceegeHuns

Ecnu n nogumHseTesa pacnpegeneHuto Penes n kpusas yctanoct T-N onpegensetcsa dopmynoi (12), npusegeH-
Hoi B 10.2.2, rofoBoe ycTanocTHoe nospexaeHne D; HaKkonneHHoe B OTAeNbHOM pacHeTHOM COCTOSHUM CUCTeMbI NO3U-
LuoHuposaHusa (MDS), MOXeT 6bITb BbIMUCIEHO CreayoLmMM o6pasomMm:

D, = ”_K'E( Tm) K, (A17)

A€  n; — KOMUYECTBO LMKNOB, cBsizaHHoe ¢ MDSI, rog~";

E(..) — oxupaemoe 3HaveHue;
T, m n K — kak ato onpegenexo B 10.2.2.

A.9.3.3.2 OnpefeneHne ananasoHa HaTAXeHUs

HononHutensHan MHpopMaLMs U peKoMeHAaUMu OTCYTCTBYIOT.

A.9.3.3.3 KomBuHaL1si HaTshKeHUA C YaCTOTOW BOMHbBI M HU3KOYACTOTHBIX HaTsXKeHUI

HononHutensHas nHgopmauuma 0 nonpaBoYHOM KoadpduLueHTe, yunTbiBaoLWEM AaHHbI ABYX NONOC YacTOT, KOTO-
pble NPUCYTCTBYIOT B Npouecce HaTsxxeHus (cM. 10.3.3.3.4), npeacraenena B [75].

MoacyeT UMKNOB ANS YCTaNoCTHOro aHanu3a, BKNYasa «MeTod AoXKASA», OnucaH B [76].

Ha pucyHke A.14 npeacraBneHo ycTanocTHoe nospexaeHue D npyu CNOKOWHOM COCTOSHUU MOPS, paccyuTaHHoe ¢
MCNosib30BaHNWeM anropuTMOB OLIEHKU LIMKI10B:

a) NpocToe CYyMMUPOBaHHUE;

b) koMGUHUpOBaHHbI CEKTP;

€) KOMBUHUPOBAaHHbIA CNEKTP C NONPaBOYHLIM KOIPULIMEHTOM, YUUTLIBAIOWMM AAHHBIE ABYX NONOC YaCTOT, KOTO-
pble NPUCYTCTBYIOT B NPOLiecce HaTsKeHMs, B 3aBUCUMOCTU OT NOBPEXAEHUS Dy, PACCHNTAHHOTO MO «METOAY AOXKAAY.

BbluncneHHoe oTHoLLeHWe YCTanocTHoro nopexaennn D/Dy. npuBefeHo Ha pucyHke A.14 kak chyHKUMA A ; U KaK
3710 onpefeneHo B popmyrne (21).

3Tu pesynetatsl 66K NonyyYeHsl ¢ NOMOLWbIO ycTanocTHoi kpueoid T-N, rae m = 3,0, a Takke koadduumneHTa,
pasHoro 10 mexay cpefHUM Neprog oM nepexofa Yepes HoMb BapuaLuili HaTAXKEHWUS B paCHETHOM COCTOSHUM NO3ULMOHU-
poeaHusa MDS, BcneacTsue HU3KOHMAcTOTHOrO Bo36yXeHUA U Bo3GyXeHUS Ha HacToTe BOMHbLI COOTBETCTBEHHO.
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X — N, oM. chopmyny (21); Y — OTHOLLIEHWE yCTanocTHoro nospexaeHns D/D
@ — KOMBUHWUPOBaHHbI CMNEKTpP; b — NpoCcToe CyMMUPOBaHUE; ¢ — KOMOWHUPOBaHHBIN CNEKTP C NONPaBOYHbIM kKo3hPULIMEHTOM,
YYUTHIBAIOLLMM AaHHbIE ABYX MOMOC YaCTOT, KOTOpPbIE NPUCYTCTBYIOT B NPOLECCe HAaTSKEHUS!

PucyHok A.14 — OTHOLWEHUE YCTanoCTHOro NoBpeXaeHNs
C pasfM4yHbIMU anropuTMamu NOACHETa LIUKNOB

A.9.3.3.4 YyeT cpefHUx 3Ha4eHWN HaTAXKEHUA CTanbHOro KaHaTta
CM. A.9.2.2 (MpunoxeHue A).

A.10 PacueTHble Kputepum

A.10.1 NepeMeLLeHNsA NNaByYnX COOPYKEHUN

A.10.1.1 BypeHue

CpefHee nepemelleHWe AOMKHO KOHTPOMMPOBATLCA B YCNOBUAX NpoBefeHNs BypoBbIX onepauuii, MOCKONbKY OHWU
BaKHbl ANS CPefHero yrna HaknoHa rubkoil MydThl/liapoBoro wapHupa bypoBoro paiisepa. [JonyctuMoe cpefiHee nepe-
MeLLieHWe [OMKHO ONpeaenATLCA NyTeM aHanusa 6ypoBoro paiiaepa. CpefjHee nepemelleHmne 3aBUCUT OT MHOTUX dhakTo-
pOB, Takux kak rnybuHa Mops, BHELLHUE Harpysku U cucTeMa pansepos.

MakcumanbHoe nepemeLleHne B xoge onepauuil 6ypeHnsa JomkHo BbITb orpaHuYeHo npefoTspaLlieHneM NoBpex-
JeHUsi MexaHW4ecKoro cronopa rmbkoi MydThl/lapoBoro LapHupa Huxe BypoBoro paiisepa. JonycTumoe Makcumans-
Hoe nepemelleHWe crieayet onpefensTb B pe3ynbsrate aHanusa OypoBoro paiisepa.

HononHuTenbHyo MHopmaumto cM. B [77].

A.10.1.2 Jobbiva

CylyecTByeT YeTbipe TUNa [o6bIYHLIX pan3epos:

a) )XeCTKWUI paii3ep;

b) rubkuii paisep;

) rtmépugHbI paisep;

d) paniaep, BCTPOEHHbLIN CUCTEMY NO3NLMOHNPOBAHUA OfHOTOMEYHOrO NiaByyero npuyana.

XecTkue paiisepbl HAaTAMMBAIOTCS C NOMOLLLIO N1aBYy4Yero COOPYKEeHUs U MOTYT GbITb BCTpauBaeMble Ui HeBcTpau-
BaeMble. BeTpanBaeMelii paiisep ¢ HaTArMBaeMow BEpXHEN YacTbio ABMSETCA MHOMOCTBONBHbLIM pai3epoM, B KOTOPOM BCe
COeANHUTENbBHLIE SNeMeHTbI AN XWAKOCTEN BLINOMHAKTCA ¢ OAMHOYHLIMU 3aMKOBLIMU COeiMHEeHNAMU. HeBcTpaunsae-
Mble paii3epbl ¢ HaTArMBaeMoi BepXHei 4acTbio COCTOAT U3 OTAENbHbLIX TPYD C OTAENbHLIMU COEANHUTENAMU ANA KaX4 0N
NINHWUK ToKa GortonaoB. MMBKuiA paitzep cocTouT U3 rMbKMX Tpyo, KoTopble 3akpenneHsbl Ha Uensax K NMHK u cnyckatotesa 4o
MOpCcKoro fiHa. »KecTkue 1 rubkue paiisepbl MOryT KOMBUHUPOBATLCA B TMOpUAHLIE 3KCMyaTauMoHHble paiaepbl. Mbpua-
HblA paiisep COCTOUT W3 AepXKallerocs Ha NoOBEPXHOCTMN XECTKOro pandepa, KOTOpbI OKaH4YMBAETCH B TOYKE HIKE BOJHON
noBepxHocTu. MMBkue paiisepbl NEPEKPLIBAOT 3a30p MEXAY BepXHei YacTbio XECTKOro paiiepa W NnasBy4UM COOpYKe-
HWeM. YeTBepThlid TUM 3KCNNyaTaLWOHHOMO paiisepa BKIIHOYaEeT YCTPOMCTBA, KOTOpble 06LEeAUHSAIOT 3KCNMyaTaLluoHHbIe
paiizepbl OAHOTOMEYHBIX NMaBy4ux npuyanos, Takux kak CALM unu cuctema SALM.

OrpaHu4eHusa No NepeMeLLeHnto NaByyMX COOPYXEHUIA ANSA TakUx pacHeTHbIX cuTyaumin, kak ULS n SLS, cnegyet
onpeaensiTe B pesynsrare aHanuaa skcniyaTalMoHHOro paiisepa BMecTe ¢ aHann3oM no3nmumMoHMpoBaHmus. MakcumansHo
AonycTuUMble NepeMeLyeHns AN XECTKUX paiisepoB 06bIMHO HaxoaaTcs B AuanasoHe 8 % — 12 % oT rnybuHbl Mops.
OT0 orpaHu4eHue nepemeLLieHunii Yacto TpebyeT, YToObI XKecTKUe SKCMIyaTaLMOoHHbIe paii3epbl OTCOSANHANNCE BO BpeMs
CUNBHBIX LUITOPMOB.
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MakcumansHo gonycTumble NnepemelleHns Ans rny6oKoBoAHbIX MMOKUX paiiaepoB 06bIMHO HAXOAATCA B Npeaenax
10 % — 15 % oT rmy6uHbl MOpS B 3aBMCUMOCTU OT KOHUrypauuu paizepa. MakcumarnbHo JOMYCTUMbIE NepeMeLLeHmns
NS MENKOBOAHbIX MMOKUX paitidepoB oBbIMHO HaxoaATes B npeaenax 15 % — 30 % rny6uHsl Mops. Tbkue paisepbl, kak
npaBuIio, paccyuTaHbl Ha To, YTOObI BbiAepKaTb MakcMMarbHoe MPOeKTHOe NepemeLleHune, 0CTaBascb NPU 3TOM MOACO-
€iMHEHHBIMU K NaBy4eMy COOPYXEHUIO.

A.10.1.3 OkennyaTtauums

MepemelleHuns nnaByqnx COOPYXEHWIA, PacrnofioXeHHbIX B HEMOCPEACTBEHHOW BNU30CTU OT APYruxX COOPYXEHWHA,
orpaHuyeHbl TpeboBaHUAMM K BenuyuHe 3a3opoB HesonacHocTu. MepeMelleHns Npu HENOBPEXAEHHOM COCTOAHUN, CO-
CTOSHUM Pe3epBHOro (PYHKLMOHUPOBAHUSI U NEPEXOAHOM COCTOSIHUM AOIMKHBI BbITh OrpaHuyveHbl, Y4To6bl He AONYCTUTL
KOHTaKT COOPYXEHUS UIN €ro CUCTEMbI MO3ULIMOHWUPOBAHUS C PacnonoXeHHLIMUA B HENOCPEACTBEHHON BNM30CTU APYrUMU
COOPYKEHNAMM.

A.10.2 lonycTuMble HaTSXKeHUA SIKOPHbIX IUHUMA

KpuTepuw, ykaszaHHble B Tabnuue 5, otHocATesl K ULS u k SLS. 310 oTX0A OT NpexHei npakTUKKW, Korga MeHbLlee
orpaHuyeHne HaTsKeHUs npeanaranoch A NpefenbHoro coctosHua SLS. Takoi 0Txoa MOXHO 06BACHUTL Cneayrowmm
obpasom:

- AnA onepaumii, Takux Kak BypeHue n BHYTPUCKBaXUHHLIE paboThl, e MakcumarbHble YCnoBusa akennyatauun
3HAYMTENBHO HWXe, YeM pacdeTHasa cuTyauus ULS, BenuuMHy HaTspkeHUs crieqyeT npoBepsTb TOMBbKO ANA pacqHETHON
cuTyauuu ULS. Ecnu BeinornHeHsbl Kputepun ULS; HaTaxeHWe He siBnsieTcs npobnemoit npu 6onee MArknx MakcuManbHbIX
YCIOBUSAX 3KCMIyaTauum;

- ANA Takux onepauyii, kak HekoTopble nnaBy4vue Ao6bLIYHBIE OnepaLymK, B KOTOpPLIX A00blMa NpOAOMKaeTea B pac-
YeTHoW cuTyaumm ULS, pacyeTHble cuTyaumum ULS u SLS oguHakoBbl, U criefyeT UCMONb30BaTh OQUHAKOBbLIE KPUTEPUMN
HaTAXEHUS.

A.10.3 AnuHa y4acTKOB SIKOPHbIX NIMHWHA, YKNaablBaeMbiX Ha MOpPCKOe JHO

CnepyeT OTMETUTb, YTO Hef,ocTaTouHas AfMHa yknaabiBaeMol Ha MOpPCKOe HO SKOPHOW NIMHUN MOXET CnpoBOLn-
poBaTb BO3/€ACTBUS Ha SIKOPSA B BEPTUKANbLHOM HarpasreHuu.

A.10.4 Cucrtembl NO3ULIMOHUPOBAHUS C IKOPHLIMU FIMHUAMU

A.10.4.1 ObLwme cBeaeHus

KoHCTpyKLMSA AKOPHBIX YCTPOICTB AOImKHa obecrneunsarb, YToObI JOMYCTUMBIE OFpaHUYEHUS MO HAaTAXEHWNIo, nNepe-
MELLIEHNIO 1 YCTanocTh B SIKOPHLIX MUHUSAX, @ Taloke LMKIUYECKOe Harpy>XXeHUe oKpyxXatoLero rpyHta He 6binun npesbille-
Hbl B XOA4€ U Mocre yCTaHOBKN SIKOPHBIX YCTPOCTB. $IKOpHbIe YCTPOCTBA Bhille fAHa MOPS AOIPKHBI BKITHOYaTb CPEACTBa
ocMoTpa M TexobenyxmBaHus. OBbeM UHCNEKTUPOBAHWUS, CPOKU MHCMEKTUPOBAHUS U TeXODBCNyXUBaHUA AOMKHB! ObITh
afeKBaTHbl KpUTEPUAM N3BLITOYHOCTU NO OTHOLWWEHWUIO K o6LLelt NpoMblLLneHHo 6esonacHocTn U paboynm napameTpam.

PApf acnekToB KOHCTPYKLUWUM U MOHTaXa ANA cBalHbIX AKOPEN, BaKYYMHLIX SKOPEN N NANTOBUAHLIX AKOPEN, KOTopble
cnocobHbl NPOTUBOCTOSATE BepTUKarbHbIM cunam, uanoxeH B A.10.4.3 uA.10.4.4. 3Tu acneKTbl BKNIOHAIOT OLEHKY crocob-
HOCTY SIKOPS, NPOEKTUpOBaHNE KOHCTPYKLWIA, U3roTOBNEHNE, NOTPY3KY/pasrpy3ky U TpPaHCNOPTUPOBaHUE, MOHTaX, a Takke
UcnblTaHWe Ha paspbiB.

HekoTopble TexXHOoNornyeckne acnekTbl KOHCTPYKLUUN BakKyyMHbIX SIKOpeid U NAUTOBUAHLIX AKOpeW BCe ellje Haxo-
AATCA B cTaaumn paspaboTtku. CneuparbHele U NofPobHBIE PpEKOMEHAaLUM NPUBEAEHBI B HACTOALLEM NPUNOXEHUN B TOM
obbeMe, KOTOPLIA UMeeTCH Ha HacToAWMIA MOMEHT. ObLuMe NONOXeEHUS Takke MCMOSb3YIT ANA Toro, 4Tobbl 06paTuTb
BHMMaHWE Ha HeKoTopble cneuuanbHble acnekThl, @ AN NoMyYeHUs AONONHUTENBHOR MHgOPMaLMK faHbl Cebifikn. Peko-
MeHAauumn No KOHCTPYKLUUK U yCTaHOBKE NIUTOBUAHLIX AKOPEN B rMUHY NpuBeAeHb B [78].

A.10.4.2 Axops, 3arnybnsemble NpoTacknuBaHUeEM

A.10.4.2.1 Obme cBefeHUs

Akops, 3arnybnsemsle npoTackmsaHnem, B OCHOBHOM UCMOMb3YHTCA A9 MOBUITBHBIX CUCTEM NO3ULMOHNPOBAHUA,
U B TaK1X ClyYasix pacyeTHblii koaghuuneHT 6e3onacHoCTy 41 SIKopei 3Ha4YUTENBHO HUXKE, YeM ANA HaTSHKEHUA SKop-
HbIX [IMHWA. 3TO 0BBLACHAETCA TEM, YTO AKOPH AAETCA BO3MOXHOCTL NepemeLlaTbes BMECTO paspbiBa AKOPHON NUHWUKN B
cnyyae neperpysku. MNepemelleHns skopei B Hanboree HarpyXeHHbIX SKOPHbLIX NIMHWUSX B HOPMarbHbIX YCIOBUSX Bbi3bl-
BaeT BnaronpusaTHoe nepepacrpefeneHne HaTaxXeHUs AKOPHbIX NUHUIA. OXuaaeTcs, YTO 3TO NOMOXET CUCTEME MO3ULIN-
OHMPOBaHWA BbiAepXaTb BO3AEUCTBUSA OKPYXaloLWen cpefibl, KOTopble NPEeBLILLAOT BO3AENCTBUASA B PACYETHON CUTYyaLMK
ULS.

OueHKa ygepxuBatoLLel cnocoBGHOCTM sikops obcyxgaeTcs B JaHHOM MognyHKkTe 1 B [79].

TexHonorus akopeii, 3arnybnaemelx NPOTaCcKUBaHWEM, 3HaYUTENBHO YCOBEpLUEHCTBOBaNach 3a NocneaHue rogsl.
[MpoekTUpoBaHWe 1 UCMBITAHUS CBUAETENLCTBYIT O TOM, YTO HOBOE NMOKONEHUE SAKOpEN ¢ HENOBOPOTHLIMI Nanamu, Bpe-
3al0LWMMUCA B TPYHT, obnajaeT BbICOKON yaepXuBatoLLeh CNOCOBHOCTLIO faxe B MArkUX rpyHTax. BblcokoaddeKTUBHbLINA
AKOpb, 3arnybnsemelii NpoTackMBaHWeM, CHUTAETCA NPUBIeKaTeNbHEIM BapUaHTOM AMS NMO3ULMOHUPOBAHUSA, MOCKOMbKY
Nerko ycTaHaBnmBaeTCA U UMEET XOpOoLUMe 3KCMyaTalUOHHbIe napameTpbl. YYacToK SKOPHON MUHWU C AKOPEeM MOXET
ObITb NpefBapuUTENbHO CMOHTUPOBAH U UCTLITAH eLLe A0 YCTaHOBKW MNaBy4Yero COOPYXeHUs.

YaepxuBatowwas cnocobHoCTb AKOps, 3arnybnsaemMoro npoTackuBaHueMm, B yCIIOBUSX KOHKPETHOrO FPyHTa NpeacTas-
NAeT MakcuManbHoe ropu3oHTansHoe ycunue, KoTopoMy sSKopb MOXET NPOTUBOCTOATL Nofj AeicTBMEM Harpysku. OHO
BKIItOMaeT B cebsi conpoTUBMEeHNe B IpyHTE SKOPHOA @MU WNK CTanbHOro KaHaTa, NOACOeANHEHHBIX K IKOPIO, HO UCKITIO-
YaeT cuny TpeHWs Lenu Unun KaHata, nexallmx Ha MOPCKoM AHe.
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YaepxusatoLas cnocobHOCTb SAKops, 3armybnsemMoro npotackuBaHueMm, SBRAeTCA pyHKUNWEH HECKONbKUX akTo-
poB, BKIoYas cnepyltollee:

- TUN AKOPA: NnoLyaAb nan, yron pacnonoxeHus nan, gopma nan, Bec AKops, NPUNUBLI ANA pasBopoTa nan AKops,
crabunusatopsl 1 T. . Ha pucyHke A.15 nokasaHbl sikopsl, 3armybnsieMble NpoTackuBaHUeM, KOTopble 0OLIYHO UCTONb3Y-
10TCA NPU BLINOAHEHUN MOPCKUX onepaLuil No CTPOUTENbLCTBY 06LEKTOB 06YCTPOWCTBA MOPCKUX HedTerasoBblX MeCTo-
POXAEHWNA,

- noBefeHue sIKops Npu pasBepTbiBaHUW: OTKPLITUE Nan, NPOHUKHOBEHWe Nnan, rmy6buHa 3arnybneHus skops, ycToi-
YMBOCTb AKOPSA NPU NPOTaACKUBaHWK, MOBEAEHWE rPyHTa Ha Nanax n T. a.

Bonee Toro, MoxeT notpeboBarbca 60nbLIoOe paccToAHUe NPOTACKUBaHUS SIKOPSA NpeXae, YeM OH MOMHOCTLIO NPo-
HWUKHET B IPYHT U HabepeT NorHyo yAepXuBaroLLyto cnocobHOCTb. OTO MOXET ObITe NpUeMeMo AN NO3ULUOHUPOBAHUSA
nnaey4ei 6ypoBoiA ycTaHOBKM B MecTax co cBo6ogHOI akBaTopueit, HO, cKopee BCero, He NogoWaeT ANA Nnowaaku, rae
OyneT opraHusoBaHa fo6biba U Ha MOPCKOM JIHE MEIOTCS MOABOAHbBIE COOPYXKEHUS.

WN3-3a Gonbluoro pasHoobpasusi Takmx pakTopoB NPOrHO3MpoBaHUe yaepKuBatoLein cnocobHOCTU sikopeit 3aTpya-
HeHo. TOYHO OnpeaenuTb YAepXMBaloLLylo CNOoCOBHOCTb MOXHO NOCNe YCTAHOBKU SKOPSA U NPpUKNagbiBaHUA K HEMY UC-
MNblTaTerbHON Harpy3Kku.

Ecnu BO3MOXHO, TO AOMKHEI BbITb NONyYeHbl faHHbIe Mo pabodnum napaMeTpam AKops AN KOHKPETHOro Tuna u
rPYHTOBLIX YCNOBUIA. [pU OTCYTCTBUM JOCTOBEPHBIX AaHHLIX MO NapaMeTpam AKops AOMYyCKaeTCa UCNOMb3oBaTh AaHHble,
npusefeHHble Ha pucyHkax A.17 1 A.18, Ans oLeHKN yaepXuBaroLleidl cnocobHOCTM sikopeid, 06bIMHO UCMOoNb3yeMbIX ANA
3asiKopeHnss Mopckux cyoB. KpuBble yaepxuBatowen cnocobHocTu Ha pucyHkax A.17 u A.18 He BKNoyatoT B cebsl pac-
YeTHbI KoadpuLMeHT GesonacHoCTy.

PucyHkn A.17 n A.18 BocnpoussoaaTcs U3 [80], 3a UCKNIOHeHUeM TOro, YTO KpUBLIE YAepXuBatoLeid cnocobHoCcTH
ans sikopei Moorfast (unu Offdrill 11), a Takke Stevpris 6binu yny4lweHbl. YnyJlleHue STUX ABYX KpuBbIX 6bino caenaHo Ha
OCHOBE [ aHHbIX MOLENUPOBAHUA U MOPCKUX UCMBITAHWIA, @ Takke MOPCKON NPaKTUKW, NONYYEHHOW 3a NocneHue rogbl.
PacueTHble KpuBble, M306paXKeHHbIe Ha 3TUX ABYX PUCYHKaX, NPEACTaBMSIOT HWKHUE FpaHuLbl AaHHBIX MO UCMBITAHUAM.
McnbiTaHus, Ucnonb3oBaHHbIE ANA NOCTPOEHUA KPUBLIX, ObINM NpoBEAEHbI HA OrpaHUYEHHOM KonudecTse nnowagok. B
pesynbsraTte KpuBLIE MOTYT UCMOMb30BaThLCSA NPUMEHUTENBHO K TUMWYHBIM MPYHTaM, TakUM KakK Msrkas rivHa (T. €. B Hop-
MarnbHbIX YCIOBUSX NIOTHaA [MMHa ¢ HeApPeHUPOBaHHBIM CABUraloWUM HanpsxeHnem, ofHO06pasHO NoBLILAKOLUMCSA C
rny6uHoi) n necok.
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d) Bruce FFTS

b) Stevpris Mk. 6

Mk. 4
e) Bruce FFTS PM f) Navmoor g) Stato h) Moorfast Offdrill
Il
“ \ﬂ
i) LWT j) Stockless k) Danforth/GS l) Bruce, TS
(Tun 2)
m) Bruce, nutoin n) Boss p) Stevdig q) Stevmud
r) Stevfix s) Hook 1) Flipper delta

MpumeuyaHune— Akops, NpUBEAEHHbIE HA PUCYHKE, NPEACTABNAT Co6oii 06pasLbl CyLLEeCTBYHLUX
U3AENUIA, NPUMEHSAEMBIX B MOPCKOA UHAYCTPUN.

PucyHok A.15 — Akops, sarnybnsemMslie npoTackuBaHWeM

HenasHWe uccrnefoBaHUA CBUAETENLCTBYIOT, YTO HEKOTOPLIe NapaMeTphl, TakMe Kak npodunb NPOYHOCTU FpyHTa,
TUN SKOPHOA MUHUM (CTaNbHOR KaHaT UK Lenb), LuKknndeckne LedCTBUS, a TakKe NorpyxeHne SKops MOryT sHaduTenb-
HO MOBMUATb Ha pabo4une napameTpbl AKOPA B MATKOW rmuHe. HekoTopble BbICOKOIMEKTUBHBIE AKOPS TakKe nokasanu
CYLLECTBEHHOE CONPOTUBNEHNE BepTUKabHbIM feACTBUAM B MArKOA rmuHe. Bonee Toro, UMerTCA HOBbIE MOAEN BbICO-
KoadpdheKTUBHLIX SKopeil, KoTopble He n3oBpaxeHsl Ha pucyHkax A.17 u A.18, nogpobHas nHdpopmMaLums o KOTOpbIX Npu-
BefleHa B nocnenyolwux nyHKTax.

MockonbKky Ha pucyHkax A.17 1 A.18 Nub AEMOHCTPUPYIOTCS OLEHKU YAEepXuBatoLeli cnocobHocTu, To Gonee
noapobHbI aHanus HeoBxoA4 UM B criydae, eCrii HEKOHTPONUPYeMoe NPoTackMBaHWE AKOPA HeonyCTUMO B 3arpOMOX A eH-
HbIX MecTax nof BOAOW, FAe 3TO MOXET BbI3BaThk MOBPEXAEHUE UMeoLLMXCS NOABOLHLIX YCTaHOBOK. Ecnun npu ycTaHoBke

95



rOCT P 58773—2019

COOPYXEHUs HellenecoobpasHo NMPUMEHUTL CUITY HaTsXKeHWUs, KoTopas TpebyeTcs ANs NpoTackuBaHWUSA SKOPS, TO MOXET
notpe6oBaTbecs NpoLeMOHCTpUpoBaTh, YTO Npoueaypa, kotopas TpebyeTca ANs NMpoTackuBaHWs SKOps, He MPUBeZET K
CTOMKHOBEHUIO C pacnonoXeHHbIMU Ha 3TOM y4acTke NnoBOAHBIMU YCTaHOBKaMK.

A.10.4.2.2 3chdpeKT rpagueHTa caBUraroLLero HanpspKeHUs B riMHe

JaHHble LeHTpUdYrnpoBaHus, a TakKe pesynsrarsl aHanuTUYeckux UccneqoBaHuii ¢ ucnomb3oBaHueM Kanwbpo-
BaHHOIO MHCTPYMEeHTa NPOrHO3UpPOBaHWA Bpe3aHWs B TPYHT SIKOPS NMOKa3bIBaKoT CyLLecTBOBaHWe 6onee nnu meHee NnHe-
HOVi 3aBUCUMOCTW MEXAY YAepXuBatoLieil CrocoBHOCTLIO AKOPSA U rpaiueHTOM CABUraloLLero HanpshkeHus rmuHsl [81].
TeM He MeHee cyLLeCTBEHHbLIE OTKITOHEHUS OT STOMN NMHEHOW 3aBUCUMOCTMW HabrogatoTes B criyvasix, Korga casuratolee
HarnpsbKeHWe ynaenmBaeTcs MOPCKUM HOM U(UNW) BapbUPYET YYBCTBUTEMbHOCTL MUHBI MOMUMO rpajueHTa cABuratoLLe-
ro HanpspKeHWs. B LUenoM BrusiHWe pasinyHbIX NapaMeTpoB Ha YAEPXUBaFoLLYIO CNOCOBHOCTL AKOPS B rMHe 06ocTpsAeTes
C BospacTatolell cTeneHbo Mobunmaauum cnocobHocTh AkopsA. KOHEYHO, 3Ta 3aBUCUMMOCTb TalkKe BapbUpyeTcs B 3aBu-
CUMOCTH OT TUMNa U pa3mepa AKops.

WN3-3a cnoxHocTn npobrnemMbl HagexXHblii KannbpoBaHHbIA UHCTPYMEHT NPOrHo3npoBaHusi, KOTOPbLIA MOXET y4ecTb
BCE BNUAIOLLME NapaMeTphl, JOMKEH NCMOMb30BaTLCA A8 onpefeneHnss OCHOB NMPOEKTUPOBaHNA AKOpel, Bpe3atoLLuxcs
B IPYHT (cM. [82]).

A.10.4.2.3 OpheKT TUNa Xo[0BOro KoHUa B rnuHe

HaTypHble ucnbiTaHUs ¥ aHanuTUMYecKne UccrnesoBaHus NOKa3blBaIOT, YTO B MATKOWA rmuHe, KorAa XO[40BON KOHeL,
npegcTaBnseT coboll cTanbHOW KaHaT, AKopb MOXeET BOH3aTbes rMybxe u obecne4nBaTth Gonee BLICOKYIO yAepXuUBato-
L yro crnocoBHOCTb, YeM NPpU UCMOMb30BaHUKN B Ka4ecTBe XOA0BOro KOHLU& Lienu. MNpuMeHUTeNbHO K orpaHUYeHHOMY Yuchny
uccnefoBaHHbIX Cry4aeB AKOpb, COeAWHEHHBIA CO CTanbHbIM KaHaToM, obecnednBan yAepxusaloLyto crnocobHOCTb Ha
15 % — 40 % BbllWe, YeM TOT e AKOpPb, NOLCOeANHEHHBIN K Lienn. 3TO XOPOLLO COrnacyeTes ¢ pesynsraramu NofiHoMac-
wrabHol nporpammel UcnbITaHUIA. MccrnegosaHus Bbinn orpaHnyeHsl BbICOKOIPMEKTUBHBIMUA AKOPSMU B MArKOW FNUHE ¢
MOCTOSHHLIM rpageHToM caBUratoLLero HanpsbkeHns. MoBoYHBEIM 3PPeKTOM ABNAETCA TO, YTO HEOBXOAUMOE HaTAXeHWe
AKOPSA NPU MOHT&Xe AOCTUranock ¢ MeHbLUMM NpoTackuBaHWeM, eCn CTaNbHON KaHaT UCNosb3oBarcs B Ka4ecTBe X0A0-
BOrO KOHL|@ BMECTO Lienu.

A.10.4.2.4 Db eKT LUKNUYECKOro HarpyXXeHus B riuHe

Liknudeckoe HarpyxeHue AeicTByeT Ha cTaTUMeCcKoe HeipeHWpOBaHHOE CABUralollee HanpsbkeHue (s,) AByMS
crocobamu:

- MpW LWITOpPME BpeMs HapacTaHWa oT cpefiHel [0 NUKOBOW Harpy3kn MoXeT coctaBnAtb 3—b5 ¢ (1/4 oT uukna
HaTs)KeHMs] Ha YacToTe BOJHbI) N0 cpaBHeHUto ¢ 0,5—2 4 B cTaTMyeckn YNNOTHEHHOM HepeHMPOBAHHOM TPEXOCEBOM
UcnbelTaHWK, U 3Ta Gonee BLICOKasA CKOPOCTb HarpyXeHusl NPUBOAUT K YBENUYEHUIO HEAPEHNPOBAHHOMO CABUraloLLEero Ha-
MPsKEHUS Kak CriefCcTBUE yaepKuBatoLwei cnocobHOCTU AKOpS;

- B pe3yrnkrare NoBTOPAOLLErocs LIUKNNYECKOro HarpyXXeHua Npu WTopMe HeipeHMpoBaHHOE cABUratoLee Hanps-
XKeHWe yMeHbLUaeTCs; yBenmunBaeTcs aMeKT NOHWKEHUA NOBEPXHOCTU € YBESIMYEHUEM CTENEeHN NepeynNOTHEHUS u-
Hbl.

Linknuyeckoe capuratolee HanpsixeHue yuutbiBaeT o6a aTux acdekTa.

HononHuTensHas MHgopMauus No NPOrHo3MpoBaHUo AP eKTOB LMKNUYECKOTO HarpyxXeHusa npusegeHa B [79],
[83], a Takxe B [84]. danbHeiiwee pa3Butue aTux acpdekTos aaHo B [85].

A.10.4.2.5 OdppeKT norpyxeHus aKops B rUHY

BpemeHHOe yMeHbLUEeHNe CONPOTUBMEHUA FPYHTa CABUTY W3-3a TUKCOTPONUU MOXET NPUBECTU K CYLLLECTBEHHOMY
YBEMNWYEHUIO YAepXuBatoLLeil CnocoBHOCTU AKOPA Yepe3 HECKOMNbKO 4acoB WK AHEl Mocne yCTaHOBKWU, CM. Hanpumep,
pesynbraTbl BPeMEHHOW 0CTaHOBKM paboT B X0Ae NPoBeAeHUS HaTYPHBIX UHCTPYMEHTasIbHBIX UCMbITaHWA, ONUCaHHBIX B
[86]. B TeueHue nocnegylowmux Hegenb conpoTUBNEHNE MPYHTa CABUMY U3-3a TUKCOTPOMNUU B COMETAHUU C YMNOTHEHNEM
no4sbl (paccenBaHne M3BLITOYHOrO JaBNeHNA BOALI B NOpax) BPEMEHHO YMEHbLINNOCH N0 HapacTalowe.

B uenomM sikopsi, 3arnybnsieMble npoTackuBaHueM, cneayeT ycTaHaenmeatb 6e3 ocTaHOBKU. BpeMeHHas ocTaHoB-
Ka nepep AOCTUXEHNEM NPeAYCMOTPEHHOIO HaTSKEHUA NPU MOHTaXe MOXET NpefoTBpaTUTL AanbHenlwee NorpyxeHne
SIKOPS1, ECINU NOBLICUBLUEECS HaTsPKeHUe, KOTopoe Bbiro HyXXHO ANS BO306HOBNEHNS paboT No ycTaHOBKE SIKOPS, BbILIE TA-
HYLLIEro yCunus, Kotopoe MOXHO obecnednTb MOHTaXHbLIM o6opyaosaHueM. ocneacTBUSA TakoBbl, YTO [0ONrOBpEMEHHas
cnocobHOCTL SIKops yXe He GyaeT npeBbIlaTh Ty, KoTopas bbina obecneveHa HaTAXEHMEM MOHTaXa HadanbHOro wara
Nnoc yBenuyeHue ns-3a apdeKkToB nocrne MoHTaxa (TUKCOTPONUA/YNNOTHEHNE N LUKNuYeckne apdekTbl HarpyxeHuns).
C Apyroii CTOPOHEI, KaK TONbKO Ha4YMHAETCA NpoTackUBaHWe sIKopA Nocne nepuoaa yMeHbLleHUA CONPOTUBNEHNA rPyHTa
cABUry, 3TOT 3ppeKT NONHOCTLIO NCHe3aeT.

B pacuyeTHOI cuTyaLum, B KOTOPOIA HaTsXKeHUe NpU ycTaHoBKe AKOPA NpeAHasHa4eHo 06ecne4nTb NO3ULIMOHNPO-
BaHMWe MnaBy4yero coopyxeHusi 6e3 nporackuBaHuUs SIKOpPs, criefyeT UCNoNb3oBaTb KOIPPULMEHT 6e30NacHOCTU B OT-
HOLLUEHUMN NPOrHo3npyembIxX 3pEeKTOB Mocne yCTaHOBKN (YMEHbLUEHNe CONPOTUBNEHUA MPYHTa CABUTY N LMKNUYecKoe
Harpy>eHue) u crneayeT yunuThiBaTh afiekBaTHyto obLyto rpaHuly 6esonacHocTu, 4To6bl onpeaennuTb HaTsXeHWe npu
yCcTaHOBKe, KOTOPOe COOTBETCTBYET JaHHOMY TpeboBaHmio Npu NpoekTuposaHun. B aToM cnydae ahhekT yMeHblIeHUA
COMPOTUBIIEHUS FPYHTa CABUIY MOXET NPEACTaBMsATb CyLECTBEHHLIA BKNag B o6LWyio yaepXusaoLyto cnocobHoOCTb,
KoTOopasi MOXeT OblTb YMeHbLUeHa ANA rMy6uH NPOHUKHOBEHMUA SIKOPsl, KOTOpble MeHblue 2,5-kpaTHON WUPpKUHLI Nan, u
yCTaHOBMNEHa Ha HOIb, €CNN BeNnuUuHa 3arnybneHus B rpyHT CIIMLLKOM He3Ha4vuTenbHas (CM. AanbHeiilwee obcyxaeHne
B [79]).
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A.10.4.2.6 CnocoBHOCTL B MMHE NOA Harpy3Kon OT HaKMmOHEHHON NMUHKUK

Ons rmy6xe norpyxaemblx B rpyHT sikopei (6onee 2—2,5 WMpUHbLI Nanbl) 4ONYCTUMbIA Yron nogbeMa Ha MOPCKOM
AHe ANS HEeNOBPEXAESHHOrO COCTOAHMS B YCIIOBUAX NpefenbHOro coctosiHua ULS, unm KoHTpons no usbbiTO4HOCTH, MOXET
6bITb YCTAHOBNEH ANS 3HaYeHWi BNNoTb Ao 20°, ecnu npoBefeH Hagnexalluunii aHarnn3 ycTaHOBKW SIKOPsl, KOTOPGLIiA noka-
3an, YTo yron NogbemMa Ha MOPCKOM AiHe CYLLECTBEHHO MeHblLLE, YeM Yron nogbemMa Ha NpoyLUUHE SIKOpPS.

He pekomeHayeTca ncnonb3oBaTe HGONLLWONA Yron NnogbeMa Ha MOPCKOM JHEe MpU HadanbHOM Herry6okoM npo-
HUKHOBEHWUMN AKOPS; UHa4Ye He ByaeT AOoCTUrHyTa nonHasn rnybuHa NpoHUKHOBEHUS sikopsi. [Mocne AOCTUXEHUS rMy6uHbI
NPOHUKHOBEHUA Bonee 2—2,5 WNMPUHLI Nan AKops yron nogbemMa NIMHAU Ha iHe MOXKHO NOCTENEHHO yBenuuuBatk. Bonee
nogpo6Ho atoT acnekT obcyxgaeTca B [87].

NmetoTca AocTaTouHbIe CBUAETENLCTBA B NOMb3Y NPUMEHEHNSI HEHYNEBOIO YITla NoAbeMa Ha MOPCKOM AHe Ans
AIKOpPEW, BPe3aloLWMXCA B FPYHT, KOTOPLIE MPOHUKAIOT Ha JOCTaTOuHYIO IMyO6UHY B MATKYIO IMUHY. B aToi cBSA3W HUXe npu-
BefeHbl AONONHUTENbHBIE YKa3aHWS:

a) yrnbl NogbeMa Ha MOPCKOM IHE He AOMKHbI NPUHUMATLCS ANt KOHKPETHLIX ornepavyii ¢ MOGUNbHLIMUA cUCTEMa-
MW MO3ULIMOHUPOBAHWS, TAe NOYBEHHbIE YCIOBUA He GbiNn TLATenbHO UCcCrefoBaHbl, MMBOo HaTshKeHNe NMpu YCTaHOBKE
AKops BbINo HefoCTaTO4YHLIM, YTO6bI 06ecne|nTh FMy6oKoe NPOHMKHOBEHUE SIKOPST;

b) MakcuManbHbI yron nogbema Ha MOPCKOM fiHe AOMKeH ObiTb onpefeneH B COOTBETCTBUM C NPUHLMNAMMK, yKa-
3aHHbLIMW BbILLE, B pacHeTHbLIX CUTYaLmMsx AN NpeaensHoro coctosiHns ULS B HenoBpeXAEHHOM COCTOSIHUW U COCTOSIHUM
pe3epBHOro PyHKLUUOHUPOBAHNS;

C) HyNeBON yron nogbeMa JOSMKeH COXPaHATLCS, Noka He ByaeT AOCTUIHyTa pekoMeHayeMas MUHUMarlbHast rnyou-
Ha NPOHWKHOBEHUA AKOPS;

d) yaepxuparowjast cnocoBHOCTb AKopsA AOMKHa ObiTb YMeHbLUeHa Ha KoadULUMEHT R, KOTOpbLI siBRsieTcs yHK-
Uueil yrna nogbema Ha MOPCKOM AHE, W y4YUTbIBaTb YMEHbLUEHHOE TPeHWE U3-3a YKOPOUEHHOW ANUHLI 3arny6rneHHoro
y4yacTka nuHUKU. 3HadeHnsa R B Tabnuue A.5 npumeHumsbl Ans sikopeit Bruce FFTS Mark IV u Stevpris Mark V.

Tabnuya AS5— 3HaveHus R ansa akopelt Bruce FFTS Mark IV u Stevpris Mark V

Yron Mopckoro gHa, ° 0 5 10 15 20
R 1,0 0,98 0,95 0,89 0,81

Koraa ncnonb3yoTes CUCTEMbI HATAHYTBIX JIMHWA, TO AKOPHBIE TIMHWKM HaXOAATCA NOA HavanbHBIM YIIIOM K MOPCKO-
MYy AHY U coobLUyatoT BepTUKaribHble U FOPU3OHTalbHbIE YCUITUSE Ha SIKOPS MOCTOSAHHO. Mo3ToMy sikops, 3arnybnsemble
npoTackmBaHneM, He [AOMKHbI Ncnomnb3oBaTbes. CTaHAapTHEIM peLleHMEM ABNAETCA UCNONb3OBaHNE AKOPHLIX cBal UK
NAMTOBUAHBIX SKOPEid, AN KOTOPbIX YKasaHus No npoekTuposaHuto npuseeHsl B A.10.4.3 n A.10.4.4.

A.10.4.2.7 PaccTosiHWe npoTackueaHus W riybuHa NPOHUKHOBEHUA B MATKONNACTUYHBIX MUHUCTLIX FPYHTaX

MHorune dpakTopbl BMMAOT Ha rmyOuHy NPOHUKHOBEHMUS 3@ CYET NpoTacKUBaHUS, BKNOYas cneynduyHbie gns nno-
Laf K1 YCTaHOBKN COOPYXKEHWUA XapaKkTepUCTUKM FPYHTOB (CTpaTurpadus Nous, HanpsKeHWe caBura MOPCKoro AHa, cpef-
HWIA rpafWeHT HanpsKeHUs CABUra, YyBCTBUTENBHOCTb MOYB U T. N.), @ Takke pasMep U TUN SKkops. [ns CKpUHWUHr-aHanuaa
OLieHKa paccTosHUA NpoTackuBaHWsa U rnybuHa NPoHWKHOBEHWUA Ha OCHOBE fAaHHbIX U3 [88] NnpeacTaBneHbl Ha pUCYHKe
A.16 1 B Tabnuue A.6 cooTBeTCTBEHHO. OTa MHGOPMaLUs AeidcTBUTENBHA ANA LEeNHBIX XOA0BLIX KOHLIOB W rpagMeHToB
HanpsXeHus casura sHadeHnem 1,4—2,0 klNa/M. OTKNOHEHNE OT faHHOro AuanasoHa MOXET NOBMUATL Ha 3TU 3HAYEHUS,
0coBEHHO Ha 3Ha4YeHWs MyGUHbLI MPOHUKHOBEHHUS.

Ecnun koHCTpyKumua skops obycrioeneHa ganbHeilmm NPOHUKHOBEHWEM B FPYHT ANA AOCTUXEHUS yaepXuBaloLLen
CNocoBHOCTH, TO JOMNOMHUTENBHOE NPOTACKMBaHWE He AOMKHO NEperpyXaTb CocefHUe AKOPHbIE NUHUH.
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1 J
20 30 40

X

X — OTHOLUEHMe pacCTOAHNA NPoTackMBaHWS AKOpA K AMNMHe nanbl Skops; Y — NpoLeHT 0T MaKCMMaribHON yAepXKuBatoLei
cnocobHocTu sKkops; 7 — akopb Stockless (BecluTokoBhIN AKkopb); 2 — Akopb Hook; 3 — akopsa Tuna Bruce,
F FTS MK lll/Bruce TS/Danforth/GS (tun 2)*/LWT*/Moorfast/Navmoor/Offdrill [I*/Stato/Stevmud/Stevpris MK I,

* [pegnonaraeTcs HAa OCHOBaHUN reOMETPUYECKOro CXOLCTBa SKOPEN.

4 — akopsa Tuna Flipper Delta*/Stevdig*/Stevfix/Stevin*

PucyHok A .16 — YaepxuBatoLlasa cnocobHOCTE AKOPS B 3aBUCUMOCTMW OT pacCTOAHUA ero
NpOoTacknBaHWA B MATKOMNACTUYHBIX IMUHUCTBIX PYHTaX

Tabnunya A6 — lNporHosHoe MakcUMarbsHOEe NPOHUKHOBEHME HOCKOB Nan akopsi [89]

HopMmupoBaHHoe NPOHUKHOBEHWE HOCKOB nan SKops (AnuHa nan skops)
Tun skops n Baskasa noysa (Hanpumep,
eCKU/NIMOTHbIE MKUHBI M
MSTKWIA UM U TUHBI)
Stockless 1 3*
Moorfast
. 1 4
Offdrill 11
Boss
Danforth
Flipper delta
GS (Tun 2) 1 45
LWT
Stato
Steyfix
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OkoH4aHue mabnuupi A.6

HopmupoBaHHoe NpoHWUKHOBEHWE HOCKOB Nan AKopA (AnMHa nan AKops)
Tun axkopsa
Meckn/nnoTHbIE FNHBLI Brskas notsa (Hanpumep,
MSATKWIA U U [TIAHDBI)
Sevpris MK I
Bruce FFTS MK llI
Bruce TS 1 5
Hook
Stevmud
* BeCLUTOKOBBIA C HEMOBOPOTHLIMU flanamu.

A.10.4.2.8 HoBas KOHCTPYKLMA siKOpsA

HoBble KOHCTPYKLUM SIKOPeld M YCOBEpLLEHCTBOBAHUS CYLLECTBYIOLLMX NpogormkatoTcs. OfHaKo CTPOro KOHTponnpy-
eMble MHCTPYMeHTarbHbIe UCTIbITaHUSA U HaTypPHbIE AaHHble Mo paboynm napameTpaM HeAoCTaTouHbl 1A MPOrHO3upoBa-
HUA pabodnx NnapaMmeTpoB MHOMMX U3 3TUX MHHOBALIMOHHLIX BLICOKO3( (eKTUBHLIX AKOPEN, XOTA pe3ynbraThl Takux Ucnbl-
TaHWi# MOTYT UCTONb30BaTLCA ANS KarnuOpoBKU UHCTPYMEHTOB NPOrHo3upoBaHus skopeit (cM. A.10.4.2.9). CnocobHocTb
NPOrHo3npoBaTh 3aBUCUMOCTU «MpOTackMBaHUe—POHUKHOBEHWE—HATKEHWe» 3a1eCTBOBaHHbIX Harpy3ok, KoTopble
3HAYUTENBHO MEHbLLE, YeM KOHEeYHas yaepXXuBatoLas criocobHOCTb, Tak e BaXHa, Kak M KOHeYHas yepxusatowan cno-
cobHocTb. Mpu oTcyTcTBUM Bonee KayecTBEHHbLIX JaHHbIX 3HAYEHWUS yAepXuBatoLlel CrnocoBHOCTU ITUX HOBLIX SKOpei
MOryT 6biTb KOHCEPBATUBHO OL|EHEHBI C MOMOLLLIO CEAYIOLUX YPAaBHEHUNA:

Hy = Hg (Ay ] A, (A18)

rne H, — yaepxusaioLjas cnocobHOCTL HOBOW KOHCTPYKLUM;
n

Hy — yAaepxuBaloLasi cnocobHOCTb STanoHHOI KOHCTPYKUMK (Hanpumep, Bruce FFTS Mark |1l unu Stevpris Mark |1
Ha pucyHkax A.17 n A.18) aHanoru4Hoi maccsl,

A, — nnouwjagb nan sKkopst HOBOW KOHCTPYKUMK,
As — nnouadb Nanbi 3TanoHHON KOHCTPYKLWUN aHaorMyHoro Beca,
n — 1,4 ans pacnpocTpaHeHHbIX BbICOKOIPEKTUBHBIX SKOPEiA.

OTHoleHve nnowaamn nanel A,/Ag MOXeT GbITb NOMyYeHO y Npon3BoaunTerei akopen.
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X — Bec akops (Kips); Y — yAepxusatowjan crnocobHocTb akopa (kips); a — Bruce FFTS Mk. |lI, Stevpris Mk. Il;
b — Navmoor, Stato, Boss; ¢ — Bruce TS, Hook, Stevfix; d — Flipper Delta, Stevin, Stevdig; e — Moorfast, Offdrill II;
h — Bruce, nutoi; f— Danforth, GS, LWT; g — Stockless, HenoBopoTHble nansl; i — Bruce, nuToit;
i — Stockless, NoBopoTHbIE Nanbi

Yrrbl nan ycTaHoBMeHb! 4115 BA3KOrO MOPCKOro iHa B COOTBETCTBUM CO crieLduKaLmeil npoMssoguTens.

MpumeyvaHuns

11 kip = 4,448 xH.

2 3TOT pMCYHOK BOCTIPOWU3BOAMTCSA U3 AaHHbIX, NPUBEAEHHBIX B [88], 32 UCKIIOYEHUeM TOro, YTO KpUBbLIE yAepXUBalo-
e cnocobHocTu sikopeit Moorfast (unu Offdrill Il) u Stevpris 6bnu ynyJlueHbl. YiydlleHue ykazaHHbIX ABYyX KpUBbIX 6bino
OCHOB&HO Ha AaHHbIX MOAENMPOBaHWUA N HATYPHBIX UCTILITAHWUIA, @ Taloke B MOPCKOW NpaKTuKe, Nofy4YyeHHOW 3a nocneagHue
rofbl. PacyeTHble KpUBbIEe Ha PUCYHKE MPELCTaBNSoT B LLIEMIOM HU3LLKE IPaHuLbl AaHHBIX MO UCNbITaHNAM. OHU oTpaXxaloT
JaHHble KoTopble AeWCTBUTENBHLI A5 KOHCTPYKUMIA Akopeid 1987 r. C Tex nop 6binu pa3paboTaHbl HOBblE KOHCTPYKLUK
sikopeil. TeMm He MeHee paboudne nMapameTpbl STUX HOBBLIX KOHCTPYKLWIA GbinNM He[oCTaTOMHbI, U NOITOMY UX pacHeTHbIe
KpWBbIE He Bbinu BKIHOYEHbI. PacdeTHble KpuBble He BKITHOYAIOT pacqeTHbIN koadduuneHT 6esonacHocTy.

3 SAKkops, NpvBeAeHHbIE Ha PUCYHKe, NpeacTaBnsloT coboi 0bpasubl CyLEeCTBYOWNUX U3AENWA, NPUMEHAEMBIX B
MOPCKOW UHAYCTPUM.

PucyHok A.17 — YaepxwuBatoLiasd cnocobHOCTb AKOPA B MArKONAACTUYHBLIX MMUHUCTLIX FPYHTaX
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X — Bec skops (kips); Y — yaepxuBatoLas criocobHocTb Akops (kips); a — Navmoor, Boss; b — Stevin;
¢ — Stevfix, Stevdig; d — Stevpris, npsAMoe BepeTeHo, Bruce TS; e — Bruce, nutoii; f — Stato, yron nosopota nian 30°;
g — Danforth GS, LWT; h — Moorfast, Offdrill I, yron nosopoTta nan 20°, Hook; i — Stockless, yron nosopota nan 35°;
j — Stockless, yron nosopoTa nan 48°

Yrnbl Nan ycTaHoBMeHbl AN Nec4aHoro MOPCKOro AHa B COOTBETCTBUM €O cneLudukaLmen NpousBoanTens.
MpumeyaHus
11 Kkip = 4,448 kH.

2 OTOT pUCYHOK BOCMPOU3BOAUTCA U3 laHHbIX, NpUBeAeHHbIX B [88]. PacyeTHble KpuBbIe Ha PUCYHKe Npe/CTaBnsalT
B LIENOM HM3LUME rpaHuLpbl 4aHHbIX MO UCTIbITaHUAM. OHW OTpaXatoT AaHHble, KOTOPbIE AeACTBUTENBHBI AT KOHCTPYKLWIA
Akopeit 1987 . C Tex nop GbinM paspaboTaHbl HOBbIE KOHCTPYKUMK skopeil. TeM He MeHee paboune napaMeTpbl 3TUX
HOBBIX KOHCTPYKLMIA BbINM HefocTaTouHbl, U NOSTOMY UX pacHeTHLIe KpUBbIE He BbiNN BKIKOYEHBI. PacyeTHble KpuBble He
BKJTHO4@IOT pacHeTHbI koadduLimeHT 6e3onacHocTu.

3 SAkops, npuBeaeHHble Ha puUcCyHKe, NpeacTaBnsAT coboit obpasLpl CYLLECTBYOWMUX U3Lenni, NPUMeHsieMblX B
MOPCKOW UHAYCTPUM.

PucyHok A.18 — YaepxuatoLlwas cnocobHOCTb SKOPHON CUCTEMBI B MeCHaHbIX rpyHTax

A.10.4.2.9 AHanuTuYeckne MeToAbl ANA OLEHKU pabo4nx napameTpoB SKOpst

NmetoTca aHanuTU4eckne METOALI ANS BbIYMCNEHNUS 3arnybreHust v yaepxuBatoLleil cnocobHOCTU AKOpA B MAMKON
rfIMHe, B OCHOBE KOTOPLIX 3anoxeHbl MPUHLMMLI NPEAensHoro pasHoBecus. 3T MHCTPYMEHThI NO3BONAOT MOAeNUpoBaTh
pasnuyHble KOHCTPYKLMK AKops 1 (hopMUPOBaTE NOAPOBHYI0 MHbopMaLMIo 0 pabodnx napameTpax SKOpA, Takux Kak Tpa-
eKTopUsA NepeMeLLeHN Akops, BpaLleHne AKops, NPodunb AKOPHOW NIMHUK HUXE MOPCKOro AHa, KOHEYHas CNOCOBHOCTL
AKOpS U T. N. TeM He MeHee UMeITCS onpeaeneHHble TpeboBaHMs K 3TUM UHCTPYMEHTaM AN MoNyYeHUs AOCTOBEPHBIX
NMpOrHo3oB.

a) AHanuTudeckne METOAbI AOMKHbI KanubpoBaTbCA MO pesynbTaTaM BblCOKOKAYeCTBEHHBIX MHCTPYMEHTaNbHbIX
UCMbITaHWA B HAaTYPHbIX YCIOBUAX UMW B LIEHTPUYre, BBIMOMHEHHLIX C MCMOMb30BaHWEM MHTEPECYHOLLEro TUMa AKOpS.

b) ColiicTBa rpyHTa AOMKHLI BbITb XOPOLLO U3BECTHEI, HO 3TO HE BCEraa Tak Npu NPOEKTUPOBaHUU U MOHTaXe SIKO-
peii, Bpe3atoLuxcs B rpyHT. Korga cBoiicTBa rpyHTa He onpeaeneHsbl, oMmkHbl ObITb onpefeneHsl NapaMeTphl rpyHTa B
BEPXHEN U HUXHEeW rpaHuLe, U KOHCTPYKLMSA sSiKops [omkHa 6asmpoBaTbes Ha Gonee KoHcepBaTUBHLIX MPOrHO3aXx.
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¢) Monb3oBaTeny fomKHel 3HaTh 06 orpaHNYeHNSIX BO3MOXHOCTEN MHCTPYMEHTOB U ObIThb B Kypce LWBApTOBbIX One-
pauuid. Hanpumep, HekoTopble MHCTPYMEHTbl 0BbIYHO [EMOHCTPUPYIOT, YTO NPOHUKHOBEHWE SKOPS HEMNpEepbLIBHO NOBbI-
LIaeTCA W yaepxuBarolan cnocobHOCTb SKOpsA BCe pacTeT U pacTeT. B Takux cnyyvasx nonb3oBaTenb AOMKEH y4UTbIBaTb
orpaHuM4eHne pacCTosiHUS NpoTackuBaHUA AN BbIYUCIEHNS yAepXuBatoLeh cnocobHOCTU AKOPS Ha pacCTOSAHUN, KOTO-
poe He NpUBOLAUT K HENPUEMMNEMOMY OTKITOHEHWIO COOPYXEHUS.

d) SMnupuryeckne opmyribl UK MPaKTUHECKWIA OMbIT, €CIN UMEETCA, AOMKHLI BbITb UCNONBb30BaHLI ANS NOAAEPKKMN
aHanuTUYeCK1X NPOrHo3oB.

€) AHanuTuyeckne WHCTPYMEHTbI AOMKHLI BbITb CNOCOBHLI paboTaTe ¢ NPOMUNAMU CAIOUCTON MMKUHLL. HekoTopble
MHCTPYMEHTBI cnocobHbl paboTtaTb ¢ MPOMUIISMA CIIOUCTO MMUHBLI C MPOCIIOAMU Necka OrpaHNYeHHOR MOLWHOCTK, a ApY-
rMe WHCTPYMEHTEI HEe MOTYT MOAENUPoBaTh COUCTLIE NPOUNN.

A.10.4.2.10 YaepxuBatoasa cnocobHOCTb AKOPS B MeCHaHOM rpyHTe

[o HacTosLLero BpeMeHW He MPOBOAMNINOCL CEPLE3HBLIX UCCNEA0BaHU No NOBEAEHUIO AKOPEN, Bpe3aroLnUXca B nec-
YaHeblii FPYHT, ¢ MOMeHTa uccrnegosaHuii [88]. Akopsi He gocTuratoT riy6oKoro NPOHMKHOBEHUS B NECOK, U HENb3A 0XUAaTb
COMpPOTUBNEHUA nogbeMy oT cnabosarnybrneHHbIX SKopei B NtoboM rpyHTe, T.€. yron nogbema SIMHUM Ha MOPCKOM AHe
JOMKeH GbITb HyNeBbIM.

B oTnn4me ot Akopel B MArKoi rmuHe Akops B Mecke He NPUoGpeTaloT HUKaKoW AOMNOMHUTENBHON CNOCOGHOCTM
OT 3ppeKTOB Nocne yCTaHOBKW BCrEACTBME TUKCOTPOMUN UMK 06beANHEHUS LMKINYecknX aheKTOB HarpyxeHus. 1o
03Ha4aeT, YTO B JaHHOM Cry4ae HaTsXeHWe MpW yCTaHOBKe AKOPA AOMMKHO 6biTb AOCTATOMHO BLICOKUM, 4YTOGLI 06ecne-
4YNTb HeoBxog MBI KOS DULMEHT Be30NacHOCTU A1 AKOPEN U CUCTEMbI MO3ULIMOHMPOBaHUS. HaTsxxeHne npu ycTaHoBke
LOIMKHO BbITb AOCTATOYHO BBICOKUM, YTOOLI 06ecneynTb koadhduLmeHT 6e3onacHoCTH, KOTOPLIA YYUTLIBAET Heonpeae-
JIEHHOCTU NP BbIMUCNEHUN Harpy3oK. OBLne NPUHLMMLI NPOEKTUPOBAHUS U YCTAHOBKU SIKOPEii, BpesaloLnxca B necya-
HbIA FPYHT, AaHbl B NpeablayLWwux pasgenax v [79].

B nnoTHoM necke siKops, ycTaHaBnuBaeMble MOGUbHEIM MHITC, MOTYyT B HEKOTOPLIX criyyasx 6biTb BUAUMBIMU Ha
MOPCKOM AHe MOoCne YCTaHOBKW U3-3a OrpaHu4eHHoi crnocobHocTn nebepok Mobunbhbix MHIC. B Takux cnyvasx npu
UCcnonb3o0BaHUK siKopei ¢ HernyBokUM NMPOHWKHOBEHWEM He peKkoMeHAyeTca AenaTb AOMyLUEHUE O TOM, YTO SKOpA Npo-
JomKaroT 3arnybnsaTbesa nocne neperpysku.

A.10.4.2.11 YgepxuBatowas cnocobHOCTb B [ pYruX FPyHTaX, KpoMe MSATKOW ITMHBI U necka

MporHosnpoBaHue yaepxusatolweil cnocobHOCTM AKOpsl B TBEPAON MWHE, U3BECTKOBOM MECKe, KoparsoBoM Unu
CKanucToM AHe, a Takke B CMOUCTLIX MPOdUNaX rpyHTa ABNAETCA CIIOXHBIM U 3aBUCUT OT NOAPODBHLIX AaHHbLIX MO novse/
cKanbHBIM nopofdaM ANA KaXAoro MecTa yCTaHOBKM KycTa sikopeid. B aTux rpyHTax/ckanbHbIX nopofiax MpoHUKHOBEHWe
AKOPS OMEeHb HE3HAYUTENbHOE, U 3TO 03HAYaeT, YTO Mepbl MPEAOCTOPOXHOCTHU, PeKOMEHAOBaHHbIE AN SAKOpel B necke
(A.10.4.2.10), HeobX04MMO BEIMOMNHATE U B 3TOM crnyyae.

A.10.4.2.12 YpepxvBatoLas cnocobHOCTb, co3fjlaBaeMan TpeHUeMm

YaepxuBaroLLyto CocoGHOCTb, Co3fjaBaeMylo TPEHNUEM Lenu N CTanbHOro KaHata Ha MOPCKOM AHe, paccunTbIBaloT
no gpopmyne

P.,=fL

cw

W,

cw

(A.20)

cw

rae P, — yAepXuBaioLias cnocobHOCTL Lienu Ui cTanbHoro kaHara, H;
f — KO3 PULMEHT TPEHUS LIENU UIKN CTArNBHOTO KaHaTa O NOBEePXHOCTb MOPCKOTO f1Ha;
L, — BTMHA Lienn unn CTanbHOoro KaHaTa, KOHTaKTUPYHOLLMX C MOBEPXHOCTLIO MOPCKOTO fiHA, M,
W,,, — BEC eAMHULIBI NOTPY>XeHHOWN Lienu Uim cTankHoro kaHata, Him.

KoadhdpuumneHT TpeHUs 3aBUCUT OT XapaKTepa MOPCKOro AHa W TUna SKOpHOW NUHUKU. CTaTuyeckue (HadanbHbe)
Koaq)q)MLWIEHTbI TPEHUA B HOpMalibHbLIX YCNOBUAX UCMNONB3YIOT A4NA BblYUCIEHNUA y,qep)KMBalomeﬁ cnocoBbHoCTH nuvHUK, a
KO3(hhULMEHT CKOMNBKEHUSA B HOPMAILHBIX YCIIOBUSAX UCMONB3YIOT ANSA BLIMUCIIEHUA CUM TPEHUSA Ha NUHWUK NPU pa3BepThi-
BaHUU CUCTEMbI NO3ULIUOHUPOBAHUA.

Ecnu gaHHble Boree cneluansHOro xapakrepa oTCyTCTBYIOT ANSA Lenei U KaHaToB, TO MOryT ObITb UCNONb30BaHbI
0606WeHHbIe kK0adhDULMEHTHI U3 Tabnuupbl A.7 AN pasnMyHbIX YCNOBUIA MOPCKOro [1Ha, TaKoro Kak MArkas Bsiskas nodsa,
NecoK U rnuHa. YkasaHusi No BblYMCIIEHUIO TPEHUSA HAa MOPCKOM AHe Takke npusefeHbl B [87]. OqHako onbIT aKkcrnnyaTauuu
NNaBy4nx COOPYXEHUI MOKasbIBaET, YTO KO3PMDULMEHTHI TPEHUA MOTYT CYLLECTBEHHO BapbUpoBaTbes ANA pasnUYHbIX
rPYHTOB U BbINU 0TMeYeHbl 3Ha4YUTeNbHO Bonee BLICOKUE 3HAYEHUS ANA CKOMb3ALLMUX KO DULNEHTOB TPEHUA.

Tabnuya A7 — KoaddununeHTbl TpPeHUS AKOPHBIX JIMHUA O NOBEPXHOCTL MOPCKOTO iHA

KoachbuumeHT TpeHus f
AkopHasa NMUHUA
CTaTuyeckuii (HauarbHbii) CronbxeHus
Llens 1,00 0,70
CTanbHOW KaHaT 0,60 0,25
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A.10.4.3 CgaiiHble aKkops

A.10.4.3.1 3abusHble cBaliHble SKOpS

A.10.4.3.1.1 OcHOBHblE haKTOphI

3abuBHbIE CBalHbIE SKOPS MOTYT NPOEKTUPOBaTLCA Arst obecneveHnss COOTBETCTBYIOLLEH yAepXuBatoLLeit cnocob-
HOCTM CUCTEM MO3ULMOHNPOBAHUA C HATSAHYTHIMW AKOPHBIMU NUHUAMU. KOHCTPYKUMA 3abMBHBLIX CBaliHbIX sikopeit oby-
crioBrieHa o6LMPHBLIM ONBLITOM SKCMIyaTaLuK MnaBy4Mx COOPYXEHWIA B YacTh OLIEHKM reOTEXHUYECKUX CBOICTB, a Taloke
NporHo3upoBaHUeM oceBoi U 6OKOBOI CNOCOBHOCTU ANs cBaiHbIX sikopeil. BuiuncneHue yaepxusatoLei cnocobHoCTH
CBalfHbIX AKOpeW, kKak OHW 6binu pa3paboTaHbl ANA CTaLMOHaPHLIX MaBy4YUMX COOPYXEHWA, NOAPOOHO usnoxeHo B [8].
PekomeHnayeMble B [8] kpuTepumn cnefyeT NpUMEHATb AN NPOEKTMPoBaHUA 3abUBHBIX CBalHbIX AKOPEeR, HO ¢ HEKOTOPbI-
MU U3MEHEHNAMU, YTOGBI OTpaXaTb OTIIMYUA MeXAY CBaWHLIMMU SKOPSIMK A4S CUCTEM MO3ULMOHUPOBAHUA U CBasIMU ANS
cTauyuoHapHbix MHIC, akcnnyaTupyoLmxcst Ha MOpCKOM AHe. HekoTopble ykasaHusi AaHbl B A.10.4.3.2.3 N0 KOHCTPYK-
LIVMOHHOW NPOYHOCTM BaKyyMHbIX SIKOPEA U Takke MOMYT MCMOMb30BaTLCA AN cBaWHbLIX sikopeil. KOHCTpYKUMA 3abuUBHbIX
CBaiiHbIX AKOpel AOMKHa yYUTEIBaTb YeThIpe BUAa NOTEHLMArNbHbIX OTKa3oB:

a) BblAeprueaHue ns-3a o0CeBbIX CUIT,

b) nepeHanpsixeHne cBau U NPOYLUMHBLI AKOPHOIA NTMHUK U3-3a 6okoBoro n3rnba;

c) 6okoBOe BpalleHue U(unu) cABur;

d) ycTanocTb BCneacTBUE BO3EACTBIIA OKpYXalOLLEl cpefibl 1 MOHTaXa.

KoadhdpuumeHTe! Ge3onacHocTy AN yaepXuBaroleid cnocobHocTh npuseaeHsl B Tabnuue 7 B 10.4.3. Undopma-
LM 0 B3aMOCBSI3WN MeXay BepTUKanbHON 1 ropusoHTansHow cnocobHocThio npuBeaeHa B A.10.4.3.2.2.4. OceBble kK03d-
numeHTel Be3onacHoCTV NpeanonaraT, YTO CBau NepBOHaYarbHO HarpyXeHbl B HAaTAHYTOM COCTOSIHUW U MOITOMY UX
yaepxuBatoLas cnocobHOCTE BhILLE, YeM Y CBaid, HArpyXeHHbIX Npu cXaTui. Kak u ¢ Apyrumn cBailtHbiMu doyHAaMeHTaMm,
BblYMCIIEHHOE KOHEYHOE COMPOTUBMEHWE MPYHTa JOIKHO ObITb YMEHbLUEHO, €Clu YMEHbLLEHUE CONPOTUBNEHNS CABUTY,
KOTOpoe ABMAETCA PyHKLUWeh BpeMeHn nocne 3abUBKKU CBaid, He 3aKOHYMNOCH 0 TOrO, KaK K cBae 6binu NPUNoXeHbl 3Ha-
YuTenbHbIe YCUIUS.

MockonbKy pexum 60KoBOro oTkasa Ans cBal CUUTAETCA MeHee KatacTpodUYHbIM, YeM BEPTUKANbHLIA PEXUM, TO
B Tabnuue 7 pekomeHgoBaHbl Gonee HU3kne 3HavyeHUsi koadpuLmeHTa 6e3onacHOCTU B OTHOLIEHUN BOKOBON yaepXu-
BaloLLeit cnocobHocTu ceall. Micnonb3oBaHue oTaenbHbIX KoaddulmeHToB 6e3onacHoCT Ana BepTUMKanbHOW U 60KoBOA
YAEepXuBatLLeil cnocoBHOCTU cBal MPUIrOAHO AN NPOCTOro aHanusa «b6anku-cToWKU», HanpuMep MOBUIbHBIX CMCTEM
noauuynoHuposaHusa (A.10.4.3.2.2.2.3.4), Ho bonee cnoxHble METOAUKN He AeNaroT pasnuyua Mexay BepTuKarnbHbIM 1
60oKoBbLIM conpoTUBneHWemM ceail. KoadduumeHT 6e3onacHoCTM [OMKEeH COOTBETCTBOBATL yKasaHWsM, NPpUBEAEHHbLIM B
A10.43225.

A.10.4.3.1.2 KOHCTPYKTUBHEIE rEOTEXHUYECKUE PELLEHNSA U PELLEHNUA NO KOHCTPYKTUBHON NPOYHOCTU

B GonblnHcTBE KOHCTPYKLUIA 3aBUBHBLIX CBaHbLIX AKOpel AKOPHAA NMUHUA KPenUTCA K NpOyLUMHE, KOTopas pac-
nonaraeTca Ha cBae HUXe YPOBHA MOPCKOro AiHa, 4Tobbl yeunuTe GOKOBYIO yAepXuBaloLyto cnocobHocTb. B pesynsrarte
KOHCTPYKUMSA JOIMKHa YYUTLIBATL Yromn (Nof KOTOPbIM AKOPHasA NUHWUA COEAUHAETCA C NPOYLLUNHO), hopMUpYIOLWNIACcA B3a-
MMOOBpPaTHLEIM HECYLLMM KaHaTOM Yepes BepxHUe croun rpyHTta. MNpu BbIYUCAEHUN CONPOTUBNEHUA MPYHTA Bhille MeCTa
YCTaHOBKM MNPOYLUMHEI CIEAYET y4uThiBaTh 3pdekT hopMyeMocTu U3-3a Npope3aHns SKOPHON NuHKUeln 6oposg npu npo-
XOX[EHUN BEPXHUX CIOEB rpyHTa.

3abuBHble cBaiiHble AKOPS B MATKOW IMUHE, Kak NPaBuo, UMET COOTHOLWEHUe NapaMeTpoB (NPOHUKHOBEHUe/ana-
MeTp) 25—30. CBau, UMetoLLMe Takoe COOTHOLLEHWE NapaMeTpoB, BeayT cebs, kak 6yATO OHWU FOPM3OHTaNbHO 3aKpense-
Hbl MO MECTY Ha YpOBHE HaKOHEYHWKa cBau, U NOITOMY OTKNOHSATCA BOOK W paspywatotcs npu u3rnbe, nepea TeM kak
nepemecTuTbCA BOOK, kak TBepAoe Teno. HanpspkeHus csait AOMKHbI B6bITb OrpaHUyeHbl NONoXeHUSMK [8] Npu HenoBpex-
JEeHHOM COCTOSIHUU B YCMOBUSAX NpedernbHoro coctoaHua ULS.

Kak ytBepxpaaetcs B [90], «cTaTuyeckue» KpuBbIE p-y MOFYT YYUTLIBATLCA ANS BbIMUCNEHNS 60KOBOro conpoTuBIe-
HUS rpyHTa. «LiMknuyeckue» Kpueble p-y MoryT 6onblue NoAxXoAuTb ANA BLIYMCNEHUSA YCTanocTu. M3MeHeHns B KpuBble
p-y B [8] 6binn npegnoxeHbl B [85], uTobbl 06ecneunTb, 4To GOKOBBIE OTKNOHEHMA He 3aBblweHbl. Heobxogmumo yyecTb
nafieHune KpuBbIX p-y ANS OTKNOHEHWA, npeBbiatowux 10 % ot gnameTtpa ceaun. Kpome Toro, koraa 60KoBLIE OTKMOHEHMS,
CBSI3aHHbIE C LIUKINYECKUMU HarpyskaMu Ha AHe UNu BONU3KN YPOBHA AHA, CpaBHUTENLHO Gonblune (Hanpumep, NpeBbl-
atoLme yc, KaK aTo onpeaeneHo B [8] Ana MArkon ruHbl), He0B6X0ANMO YHECTb YMEHbLUEHNE U UTHOPUPOBaHUE cLie-
MNEeHNs rpyHTa-cean (TpeHe Ha NOBEPXHOCTH) B 3TOW 30HE.

KoHCTpyKUMS 3aB6UBHBIX CBaiHbIX SIKOPE AOMKHA Y4UTLIBaTL CTaHAaPTHBIE YCTAHOBOYHLIE 4 OMYCKU, KOTOPbLIE MO-
ryT BUATH Ha BbIMUCNIEHHOE CONPOTUBNEHUE FPYHTa U CTPYKTYPY cBai. BepTUkanbHOe NofoxeHne cBaii BNUSAET Ha yron
SAKOPHOW NUHWM B MECTE YCTaHOBKM NPOYLUMHBI, KOTOPOE MEHAET KOMMOHEHTL! FOPNU3OHTANBHBLIX U BEPTUKanbHbIX YCUITUIA
AKOPHBIX JIMHWIA, KOTOPLIM AOMKHA NPOTMBOCTOATL CcBas. HeaocTaTodHoe 3abuBaHue cBaii BNUSIET Ha OCEBYLO CNocob-
HOCTb CBau W MOXET NPMBECTYU K NOBLILLEHHLIM M3rnGaloWmMM HanpskeHAM B cBae. OpueHTauusi NPOYLUUHLI (23UMYT) MO-
KET BUATL Ha NoKanbHbIe HaNPsXKEHUs B MPOYLUUHE U COEANHUTENBHON CMblYKe. MOpU3oHTanbLHOe NO3ULMOHMpOBaHUe
MOXET BMUSTb Ha BO3MOXHOCTU NMO3ULIMOHMPOBaHMNA U(MNK) yron B HanpasnstoweM 6noke nraByyero COOpYXeHUsl, U ero
cregyeT y4uTeiBaTh NpU 6anaHcMpoBke NpefBapUTENbHOMO HaTAXEHNA AKOPHBIX NMUHUNA.

A.10.4.3.1.3 Pacu4eT ycTanocTHoi NpouHOCTH

A.10.4.3.1.3.1 OcHoBHble ¢hakTophl

CBaiiHble AKOps cneayeT NpoBepsiTb Ha HanNU4ne ycTanocTu, BbI3bIBAEMOW YCUNMSAMU SIKOPHOW NIMHUK MO MECTY.
YcTanocTtHoe noBpexaeHne BCNeACTBUE HaNpsbkeHUin Npu 3abuske cBail Takke cnefyeT BLIUUCHSATE U 06beAUHATL C yCTa-
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TIOCTHLIM NOBpEXeHNeM No MecTy. NS TUNUYHBIX CUCTEM NO3ULIMOHUPOBAHNA YCTanoCcTHoe NoBpexXAeHne BCrneacTene
3abuBKM cBall HAMHOIO 3HaYMTENbHEE MOBPEXAEHUS, BbI3bIBAEMOrO CUTaMM1 HaTHKEHNSA AKOPHBIX MUHWIA.

A.10.4.3.1.3.2 MecTHOe HarpyxeHue

MobanbHbIl aHanus peakuWu CBail, yYMTLIBaIOLWIA B3aMOAEHCTBNE «CBAS—TPYHT», He0BXoAUMO NPOBOAUTL B
OTHOLLEHUWN peaKLnii AKOPHLIX NIMHWIA 13-3a YCTaNOCTHLIX COCTOAHMWIA MOpS, AENCTBYIOWUX Ha cucTeMy. JlokanbHble Ha-
NPSPKEHNSA, KOTOPbIE CO3AatoT YCTanoCTHOE NOBPEXEHNE B CBae, AOMMKHLI ObITb NonyyeHsl BbluucneHnem SCF (koaddu-
LIMeHT KOHLEHTpaLWUn HanpsbkeHWin) no OTHOLLEHUIO K HOMUHAMbHLIM HanpsKeHsaM, hopMUupyemMbIM B pesynsrate npo-
BeAeHWA rMobanbHOro aHanunsa B MecTax, KpUTUYHBIX ANS DOPMUPOBAHUA yCTanocTu. 3T MecTa 0bbI4HO pacnonararoTces
Ha NPoYLUWHe, Ha KOMbLEBLIX LLUBAX MEXAY NPOYLUMHOW 1 cBael, a Takke Mexay Nocneay oM TynsIM1 HaKOHEYHUKaMM
cBail.

OueHka koappuLmMeHTa KOHLEHTPaLWMKN HanpsXXeHUiA AN KONbLEBLIX LBOB JOIMKHA YYNTHIBATE JIOKanbHble HECOB-
nafieHns TOMLWUHbI LWBa. YpaBHeHUs AN onpefeneHns KoadduumeHTa KoHLEHTpaUun HanpsbkeHnid dadsl B [91] u [92].
BeluncneHHoe 3HadeHne koadhpULMEHTa KOHLUEHTPpaLMN HanpsiXXeHUiA JOMKHO OblTb CKOPPEKTUPOBAHO 3@ CHET OTHOLUE-
HWSA HOMUHaNLHON TONLLYMHBI, UCNOMNb3YEMOI B aHanuse peakLuymn cBau, K HauMeHbLUeR TorLWHe CTEHKM cBaun, NpUCcoeu-
HAoLLel cBan Ha cThike. KoadhdULMEHT KOHLEHTpaLMW Hanps>KeHWA crnegyeT Uenonb3oBaTk B HOMUHANBHOM fuana3oHe
HanpsbKeHWi B MecTe LBa BCeACTBUE BO3AENCTBUIA NO MECTY, HA OCHOBE KOTOPbLIX BLIYUCIAETCH NOBPEXEHME.

A.10.4.3.1.3.3 Harpy>xeHne npuw ycTaHoBKe

[uHamunyeckoe Bo3feNCTBNE BCNEACTBUE BO3eiCTBMS MOnoTa B Xofe 3abuBKW CBaii Bbi3blBaeT ycTanocTHoe no-
BpeXAeHWe MPOYLUNHLI U KONbLEBbLIX CBapHLIX LWBOB cBan. OLEHKa LMKNUYECKUX BO3ENCTBUIA BKNOYAET MHAMUYECKYIO
peakunto CUCTEMbl «CBas—TPYHT» U3-3a BO3fjelcTBMA MonoTa. 3To TpebyeT Mcnonb3oBaHMe aHanusa ypaBHEHWS No
YacToTe BOMH Ha yAap ANSA yKasaHHOro Tuna v NpousBOAUTENBHOCTW MONOTa, MPOHUKHOBEHUE CBan U COMpOTUBIIEHNE
rpyHTa. PasnuyHble aHanmael Takoro Tuna NpoBOAST C Lienbio TUMOBLIX BHeAPeHWI cBail. [ins kaxaoro aHanmsa pa3spaba-
ThIBAKOT Auarpammy HanpsxxeHuin B KOUTUYECKUX MecTax B Ofb CBaW, a Takke KoNUYecTBo yAapoB, cBA3aHHOE C Npeano-
naraemMbIM MOrpyxeHueM.

[na noboro us cBapHbIX LIBOB CBauW (KOMbLEBOrO UMW NPOYLLUUHLI) BEIYUCIIEHWE YCTANOCTHOIO NOBPEXAEHUs crne-
ZYeT NPOBOAUTL B Pa3fMYHbLIX MECTax PacrofioKEHWs CBAapHOro LUBa C UCMONb30BaHWEM AMana3oHa NoKarbHbIX Hanps-
XEHWIA, NoNy4YeHHOro Ha OCHOBE aHanun3a BOSTHOBOrO ypaBHeHWS B BbiIGpaHHLIX MecTax NpoHUKHOBEHUA cBail. MecTono-
FoXeHWe KonbLEeBOro CBapHOro LUBa [OSMKHO BbITh onpefeneHo Ha ocHoBe rpaduka MoHTaxa cBaid. JlokanbHas peakums
[lOMKHa BKITOYaTb COOTBETCTBYOLLUIN 3adhdpeKT koadpdunLmeHTa KoHLeHTpaLum HanpsixeHWin. KonuyecTso LUKNOB UCTOPUU
Harpy>XeHusa Ha ygap nony4aeTcs ¢ UCnonb3oBaHnem MeTofa onpefeneHns MeHALWEencs aMnMTyAbl, TaKoro Kak MeToa
pesepByapa [93] unu «MeTo JoXAA».

A.10.4.3.1.3.4 YcTanocTHasa NPoOYHOCTb

MpuMeHUMbIe KpuBblie ycTanocTu S-N (cM. pasgen 10) 3aBUCAT OT rnpoLecca UIroTOBNEHUA U KpUTEpUEB NPUEMKU
fJedekToB. Kak npaBuno, cekuun ceail cBapuBaroTCA ABYCTOPOHHEW AYroBOi cBapkoi nog ¢pniocoM, U UX oCTaBNSIoOT B
COCTOSIHWUM Nocre cBapku 6e3 nocnegytolleit o6paboTku. [ns sToro crny4as MoxeT 6biTb Mcnonb3osaHa D-kpusas, kak 3To
onpefeneHo B [94]. UcnonbaoBaHWe Gonee BeICOKON KpuBOIA yctanocT S-N Ans atoro BapuaHTa 6e3 4ONONHUTENBHO
06paboTkn cBapHOro WBea AOMKHO 6bITb NPOAEMOHCTPUPOBAHO UMEIOLMMU OTHOLLEHWE AaHHBIMU. Mcnonb3oBaHue Me-
ToAoB 06paboTku cBapHbIX LLIBOB, TaKUX Kak LWnudoBaHue, MoxeT obecne4nTb nosbilleHUe Kpusoii yeTanoctn S-N npu
YCNoBUK, YTO:

a) npoLiecc WNUGOBKN BHeJPEH Hagnexallmm obpasom;

b) BHeapeHbl MeTOALI OCBUAETENLCTBOBAHWS CBAPHbLIX LUBOB U KPUTEPUU NMPUEMKU AedeKTOoB;

c) BblpaboTaHbl COOTBETCTBYIOWWE YCTANOCTHbIE AaHHblE ANSA KAa4eCTBEHHOro OMpPeAeneHWs CBapHOro Lwwsea Ao
YPOBHSA pabodnx napaMeTpoB Gonee BLICOKOro, YeM YpoBeHb, 06ycrnoBneHHbIi D-kpuBoil.

A.10.4.3.1.3.5 MonHoe ycTanocTHoe noBpexgeHne n koagduuneHT 6esonacHocTy

Kak Tonbko onpefeneHbl yCTanocTHOE HarpyXeHue 1 ConpoTUBEHUE, TO MOXHO OLEHUTL YCTanocTHOE MoBpexX-
JeHne n3-3a BO3AENCTBUA N0 MECTY U MOHTaXa, UCMonb3ysa NpoLelypbl, aHanoruyHble TeM, KoTopble Bbinu onucaHbl B
pasgene 10 nA.10.4.3.2.3.7. lofoBoOe ycTanocTHoe nospexaeHne D AOMKHO YAOBNETBOPATL credytoLlen popmyne ans
KPUTUHECKUX KOHCTPYKTUBHBLIX 9NIEMEHTOB:

D=FD +FDy<1, (A.21)

rae F — koacpbduumeHT GesonacHocTy, paBHbIi 3,0;
Dy — BbIYMCIIEHHOE YCTanocTHoe noBpexaeHne Ana dassl 1, T. €. dasbl MoHTaxa (3abuBka ceail) U a3l TpaHe-
NopTUPOBaHUSA, €Crin 3TO BaXHO;

D, — Bbl4YMCIIEHHOE YCTaNIOCTHOE MoBpeXAeHNe ANA asbl 2, T. e. SKCMIyaTaLMoHHOR (hasbl, B Te4eHre cpoka Cryx-
Obl (Hanpumep, 20 ner).

HanbHeliwee obcyxaeHWe No KOHCTPYKLMM YCTanNoCTHOro NoBpexaeHnsa ANs 3abuBHbIX cBaii NpueefeHo B [94] n [95].

A.10.4.3.1.4 NcnbiTaTenbHoe HarpyxeHue 3abuBHBIX CBalHbLIX AKOpe

B nokyMeHTax, nogTBepXxAatolnxX yCTaHOBKY 3aBUBHBIX cBaliHBIX AKOPEN, AOMKHO ObITb yKazaHo, YTo cobecTBEeHHas
MaccCa cBaWu, NPOHUKHOBEHWE, OpUeHTaluAa cBau, 3annucu no 3abuBKe U KOHeYHoe norpy>xeHue HaxogAaTCcA B ANana3oHax,
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YCTaHOBNEHHbLIX B XOA€ NPOEKTUPOBAHUA CBAll M aHanu3a ycTaHOBKW cBai. B 3ToM cny4ae He TpebyeTcs ucnbitarenb-
Has Harpyska Ha SKopb, COOTBETCTBYIOLL|As NMOJHOW Harpyske B HENOBPEXAEHHON AKOPHOW NUHUA. OAHAKO KOHCTPYKLMA
CUCTEMbI MO3ULIMOHUPOBAHUA W AKOPEW AOSKHA onpeAenuTe MUHUMANbLHO MPUEeMNeMbIn YpoBeHb UCMbITaTeNnbHOW Ha-
rpy3ku. 3Ta UcnbiTaTenbHas Harpyska gorkHa obecneunTs HeOBXoAUMBIA NPOBEC AKOPHOW NUHWUK, YTOOLI He AoNyCTUTL
ee ocnabneHns B LUTOPMOBbLIX YCNOBUSAX M3-3a [JONOSTHUTENBHOrO 06paTHOrO CMELeHNA NnasyYero coopyxeHus. [lpyroi
YHKLMEN UcnbiTaTeENbHOMO HarpyXeHUs ABnseTcs obHapyXeHue CUNbHLIX MOBPEXAESHNA KOMNOHEHTOB CUCTEMbI MO3ULIU-
OHUPOBAHUA B XOAE MOHTaXa.

A.10.4.3.2 BakyyMHble Akopsi

A.10.4.3.2.1 Obwue cegeHuUA

BakyyMHble SKOPSi MOTYT UMETb pasfiMyHOe KOHCTPYKTUBHOE WCMOSIHEHUE, OT rpaBUTaLUOHHOrO HGOHHOrO OCHO-
BaHUA A0 BakyyMHoW cBau 6e3 yTspkensiowero bannacra, yaepxusatowwas crnocobHOCTb koTopbiX obecnednsaeTces 3a
CYEeT TPEHUSA Kopryca O FPyHT, GOKOBOIo COMPOTMBIEHUS U MPUXUMAIOLLErO YCUIUS, CO34aBae&MOoro BHELWHUM AaBneHnemM,
BCNeACTBUE OTKa4kn BO3gyxa U3 BepxHeid kamepbl cBau.

BakyyMHble akopsa obecneyuBaloT apdekTUBHY0 paboTy B NPOYHLIX PYHTaxX W rpyHTax cpeAHen NpoYHocTu. B
ManonpoYHbIX FPYHTax NPOUCXOAUT rrybokasi meHeTpaunsa BakyyMHbIX SIKOpeid [0 AOCTUXEHUS UMW NPOYHBLIX FPYHTOB,
obecnevnBaloLLMX BbICOKYIO yAEPXKUBAIOLLYIO CMOCOBHOCTL, HO BCNEACTBUE 3TOMO YCNOXHAETCA BLINOMHEHUE onepaLuii
no o6paboTke Akopeit. B o4eHb NPOYHBIX FPYHTax He MPOUCXOAMUT AOCTATOYHON NEHETPaLUM BaKyyMHbIX AKOpel B MOpPCKoe
IHO 1 He o6ecnevnBaeTca Tpebyemas yaepxusaroLas cnocobHOCTb.

Mpu cnycke Ha MOPCKOe AHO B XOAE Ha4albHOIN YCTaHOBKW BaKyyMHBbIiA SIKopb MPOHUKAET Ha onpefeneHHyto rmybu-
Hy rnoj fe#cTBueM cOGCTBEHHON Macchl U co3faeT ynnoTHeHue, 4Tobel obecnevnTb Hayano 3acacbiBaHuA. Boaa Bulka-
YMBAETCH W3 BHYTPEHHEN NONOCTM BaKyyMHOIO SKOPSi C MOMOLLBIO NOTPYXKHOMO UMM Ha3eMHOro BaKyyMHOro Hacoca 4Yepes
winaHrokabenb, NOACOEAUHEHHBIN K BEPXHE YacTu BaKyyMHOro sikopsa. 3TO Bbi3biBaeT 3acackiBaHUe BaKyyMHOro Akops
B MOPCKOE AHO Ha pacyeTHyto rmybuHy BHeapeHusi. 3aTeM MOXeT 6biTb NOMELLEH AOMNOMHUTENBLHBIA BannacT B kamepy
BaKyyMHOr0 SiIKOpS Mo 3aBepLUeHUN BHEAPEHUS.

HekoTopas nonesHas UHGOpMaLMA NO KOHCTPYKLMM BaKyyMHbIX Skopeii AaHa B [15], [85], [97], [98] u [96].

A.10.4.3.2.2 [eoTexHUYECKOE KOHCTPYKTUBHOE peLleHne

A.10.4.3.2.2.1 OcHoBHLIe thakTophl

KOHCTpYKUMA BaKyyMHbIX SAKOpel LA NnaBy4YMxX COOPYXEHWIA BKIIOYAET CrieAyioLme acnekTbl: NPOHUKHOBEHUE Y
U3BneYeHune, yaepxuBarLLyo cnocobHOCTbL U aHanua peakuun rpyHTa Unm aHanua B3aumofeicTBUA CTPYKTYpbI AN pac-
YyeTa NpoYHOCTU. B 30HaX, Takux kak MekcukaHckuin 3anus, rae apdekTbl BO3AeACTBUS TPOMUYECKUX LLUTOPMOBbIX LIMKIO-
HOB MOTYT MpeBbIWaTh YAEPXKUBAIOLLYI0 COCOOHOCTE MOBUIBbHLIX CUCTEM NO3ULMOHUPOBAHUS, KOHCTPYKLMS BaKyYMHbIX
SIKOpeit AomKHa YYMTEIBaTE PEXUM OTKasa AKOPS, KOTOpLIA yMeHbLUaeT BEPOSTHOCTb BbiepruBaHnus skops. Ana ycnosuit
nroLwaaku, rae Hanuyme crioeB TBEPLOro rpyHTa MOXET OrpaHUYUTL BHEAPEHUE BaKYYMHOrO SIKOPA, HYXXHO BMECTO 3TOro
paccMOTPETL BO3MOXHOCTb UCMONB30BaHUSA SKOpeit 4pyrux TUNoB.

BeluncneHne reoTeXHUHECKOW yaepxuBaroLeil cnocobHOCTU AKOPA AOMKHO OCHOBLIBATECA Ha Hauny4Llelh oueHke
CBOWCTB rpyHTa. AIEKBATHOCTb AKOPS MO OTHOLLUEHMIO K yCTaHOBKe AOMMKHA ObiTb NpoBEpEHa No BEPXHEN rpaHuLe nNpoY-
HOCTHBLIX CBOWCTB rpyHTa. Ecnu o4eBMAHO, YTO paccemBaHWe NOYBEHHBLIX AaHHbIX 6onee Yem 0BbIMHO, TO KOHCTPYKTOP
JOIMKEH YUMTEIBATL NOBLILLEHNE KOSPDULMEHTOB Ge30MacHOCTH, NPpUBEAEHHbIX B Tabnuue 7.

BoaaeiicTBUE reoMeTpUN SKOPHBLIX NIMHWIA B FPYHTE Ha yAepKUBAIOLLYIO CUIY SIKOPS CrEAYET YUUTbIBaTb, MOCKONLKY
reoMeTpUs JeiCTBYET Ha 3aBMCUMOCTb MEXAY rOPU3OHTaNbLHOW U BEPTUKANBHOW CUIOIA yaepXaHus skops. Bsaumoobpart-
Has KpuBas npoBeca SKOPHOW MUHWM B NMOYBE MOXET cAenaTtb Yron SKOpPHOW NuHUMKM Gonee KpyTbiM B MECTE NPOYLUUHBI
SKOPS, YeM Ha ypoBHe AHa. JTOT 6onee KpyTol yron MOXeT NPOSBUTLCS B YMEHbLUEHHOW FOPU3OHTaNbHON cune, HO B
yBENUYEHHOI BepTUKarbHOW B MECTE MPOYLWNHBI AKOps. BepxHUe U HWXHUE rpaHuYHble KpUBLIE NMpoBeca A OMKHbI ObITb
NpoBepPeHkl Ha NPeAMET TOro, ONPEAEneHO NN HanXyZLlee HarpyXXeHue AKops.

A.10.4.3.2.2.2 AHanuTu4eckue MetToabl

A.10.4.3.2.2.2.1 AHanu3 NpOHUKHOBEHUA

A.10.4.3.2.2.2.1.1 Obwpe nonoxeHna

CTaHfapTHbIii aHanu3 NPOHUKHOBEHWS BKITIOYAET BbIMUCNEHUE TPeX KONIMYECTBEHHLIX NapaMeTpoB Ans BCEX FMy-
GWH NPOHUKHOBEHUS. [MapaMeTpbl BKNOYAIOT:

- COMPOTMBMEHWUE NPOHUKHOBEHUIO, NPUKIaALIBaEMOE K AKOPIO MPYHTOM,;

- HeobxoAUMOe CHMXeHUE AaBneHUs, YTobbl obecnevnTb Bpe3aHue sIKops;

- KpUTUYECKOE AlaBMeHne, KOTOPOe MOXET BhI3BaTb OTKa3 FPyHTOBOI NpobKu.

MepBocTeneHHoe 3Ha4YeHWe UMEET NpasurbHas OLEHKa MOHUXEHHOro AaBrieHUsl, KOTOpoe Heobxoaumo, YToObI
cBas AOCTUIMa pac4yeTHOro NPOHUKHOBEHUA. MUHUMaNEHOE NOHWXEHHOE JlaBreHne SIBMSETCS KpUTUUMECKUMU BXOAHBIMU
napameTpaMun Ansa pacyera NpPOYHOCTU AkopsA. Boree Toro, Hacockl, UCNONb3yeMble MpPU MOHTaXe, JOMKHEI ObITE B CO-
cToAHUKU obecnevnTb afieKBaTHOE NOHWKEHHOE AaBNeHMe.

A.10.4.3.2.2.2.1.2 ConpoTueneHue 3arnybneHuio

ConpoTtusneHue 3arnybneHnio MOXHO BLIMUCIUTL B BUAE CyMMbl 6OKOBOro cfiBUra U KOHeYHol onopbl Ha 6okoByio
CTEHKY, a Takke nobble Apyrue BeicTynawwme yactu. BeicTynarwowme Yyactu BkntovaloT B ce69 WBapToBKY U MOABEMHbIE
NPOYLWWHBLI, NPOAOIBHBLIE UMK KONbLEBbLIE ANEeMEHThI XKECTKOCTU, U3MEHEHUE TONLLMHBI CTEHOK, SKOPHbIE Lienu, CnyckoBble
6pycba u apyrue aetanu.
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[na akops B mMuHe Ge3 BICTYNAOWMX AeTarnei U ¢ NNOcKoii paboYeit YacTbio CONPOTMBIIEHME MOHTaXY Ha yKasaH-
HOM rNy6UHE NPOHUKHOBEHWUS HAKOHEYHUKA Z MOXKET GbITh BLIMUCTIEHO C MOMOLLLIO (OPMYTib

Qiot = Qside * Qtipr
Qside = Awall (%ins Su, DSS)AVE: (A22)
Qup=(Ne st +7-2)-A
tip =\ Ve Sy tip +7 'Z)' tip’

roe Qot — 06lLiee conpoTUBNEHNE NPOHNKHOBEHMIO,
Qgjge — COMPOTUBMNEHME BONb GOKOBLIX CTEHOK CBaM;
Qijp — CONPOTUBMEHME HAKOHEYHMKa CBaK;
Ayall — CYMMa BHYTPEHHE# 1 HapYXHOA MNOLaaN CTEHOK, NOrPYXEHHbIX B FPYHT;
Ayjp, — MNOLLaAAb CEEHUs HAKOHEYHMKa CBaM (MCKIIOMast COAEPXKALLNACS TPYHT),
ins — KO3(PPULIMEHT cLienneHns B Xole MOHTaxa [CM. NepeuncneHue a)l;
Sy, Dss — HEMocpeACTBeHHasi NPOCTas CTaTuyeckas NPOYHOCTb Ha CABH,

o3

Cins su,DSS — GokoBoe TpeHue,

Oipe S — cpeaHee 60OKOBOE TPEHUE OT YPOBHS iHa MOpS 40 FMy6uHbl Z;
ins Su,Dss/AVE — P p yp P y
Ny — KO3 PUUNEHT Hecywyeit cnocobHOCTH [cM. nepedncneHue b)];

s,’m',i — cpefHee 3HaYeHUe CABWUIOBOMN MPOYHOCTU FPyHTa B HEAPEHUPOBAHHOM COCTOSIHUM Ha YpPOBHE KOHLia

cBau Mo pesynsratam UcnbiTaHWit obpasya METOAOM TPEXOCHOO CXaTUsl, TPEXOCHOTO pPacTsKEHUS U
DSS;

v — 3D EKTUBHBIA BEC €ANHULBI TPYHTA;
Z — rny6uHa NPOHUKHOBEHNA HAKOHEYHUKA.

a) KoadhhuLmeHT cuenneHuns Nnpu MoHTaxe c,o

KosthduLpeHT cLenneHus npu MoHTaxe o, 0BbIMHO OnpefensioT Kak OTHOWEeHNE N3MEHEHHO CABUroBOM NpoY-
HOCTW K CABUIOBOW NPOYHOCTU B HEHAPYLLEHHOM COCTOSIHUM, T. €. KaK BenudnuHa, obpaTHas 4yBCTBUTENLHOCTU IPyHTa K
BO3J€MCTBUIO Ha HEro, MOXET BbITb onpefeneH pasnuiHeIMU METOAAMM, OAHaAKO GanaHCUpHBIA KOHYC, HEKOHCONMUAMPO-
BaHHO-HEAPEHNPOBaHHbIA METO/ NPU TPEXOCHOM CXaTuu U METOA MUHUAaTIOPHLIX NONATOK ABNAOTCA Hanbonee pacnpo-
cTpaHeHHbIMU. CTaHAapTHLIA AnanasoH o;,. ANs rMUH ry6okoBoHOW YacT MekcukaHckoro 3anuea coctaensiet 0,2—0,5.

MoxeT npucyTcTBoBaTh HeoNpeeneHHOCTb B YYBCTBUTENIBHOCTU, TakK Kak Ha Hee BNUAET KauecTBO HEU3IMEHHOIO
COMPOTUBIEHUS MaTepuana, kK KoTOpOMy OHa OTHOCUTCS. AmTepHaTUBHBIM 06pas3om G0koBOE TPEHNE ayg Sy, pss MOXKET
ObITb YPaBHEHO C NPAMbIMU M3MepPeHUsIMA Npeobpa3oBaHHOIO CTaTUYECKOrO HaNPsXXeHUA caBura nocpefcTBoM GanaH-
CUPHOTO KOHYCa, HEKOHCONUAUPOBAHHO-HEPEHUPOBaHHLIM METOA0M NpU TPEXOCHOM cxaTuu. NpeobpasoBaHHOe Hanps-
XKeHUe, ncnonb3yeMoe B KOHCTPYKLMK, AOMKHO OTpaXaTb U NPsSMO U3MEPEHHOe 3HaYeHue, U 3HaYeHue, MornyyeHHoe Ha
OCHOBE HEV3MEHHOTO HaNpPSXKEeHUS, [ eNEHHOro Ha YyBCTBUTENBHOCTb.

HekoTopble 3anncn no MOHTaxXy TeM He MeHee NPOAEMOHCTPUPOBanu, YTO cTaTuyeckoe HanpshkeHue caBura rpa-
HULbI pasjena, MOGUNN30BaHHOE NPK MOHTaXe, MOXET Ha YkasaHHOW MMyGuHe BbiTb MeHbLIE oy,g S, pss: ECM NonHoe
cTaTudeckoe HampsikeHue cABUra rpaHuLbl paspena o S, pss He MOXET GbiTb MOGUIM30BaHO BAOIL CTEHOK AKOPS,
Kak, Hanpumep, B cny4asix, Korja sikopb nokpalleH unu nojsepraeTtca HeobbluHOh NoBepXHOCTHON 06paboTke, cneayeTt
NPUMEHATL NOMPaBOYHbIA KOIDPULIMEHT K oy,g, YTOOLI Haanexawmm o6pa3omM NporHo3npoBaTk CONPOTUBNEHWE NPOHUK-
HoeHuto [99] n [101]. MicnblTaHne rpyHTa Ha CABUT B KONbLIEBOW 06oWMe C pearnbHO NOBEPXHOCTLIO CTEHOK, CMOAENu-
pOBaHHON B UCMBITAHWSAX, MOXET ObITb MCMNOMB30BaHO ANS U3MEePeHUA PaKTUYECKOro CTaTUECKOro HaNpSXEHUA casura
rpaHvLbl pasgena.

b) KoadpcpuumeHT Hecyulei cnocobHocTn N,

3HaueHue KoadhuLmMeHTa HecyLen cnocobHocTn N, NCROML3YeMOro AN BLIMMCIEHNS CONPOTUBNEHNS HaKOHeY-
HWKa UMW BbIMYKNOCTU AKOPA NPOHUKHOBEHWIO, 3aBUCUT OT (PpOPMbI BIMYKITOCTU U OTHOLUEHWS LWIWPUHBLI BLINYKNOCTU K
rnybuHe BAaBIMBaHUs BLINYKNOCTU. 3HadeHna N, BapbupyroTcsl B AnanasoHe 5,1—9,0 Ans KpymibiX U y3KUX OCHOBaHWIA,
Kak pekoMeHgosaHo B [101].

MockonbKy TOMLMHa CTEHOK SIKOpS, Kak NpaBuno, Hebonblias No cpaBHEHUIO C AUAaMETPOM BaKyyMHOrO UMK CBaiA-
HOro AKops 1 rMyGuHON BAABNUBaHUS, TO HAKOHEYHUK AKOPS paccmaTpusaeTcs B Buge 6onee rny6oko BaBNeHHOMo y3Ko-
ro ocHoBaHus ¢ N, paBHbIM 7.5.

3HadeHns N, koTopble UCTIONbL3YTCA B hopmyne (A.22), 0606LeHbl B Tabnuue A.8.
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Tabnunya A8 — PekomeHj0BaHHbIA KO3hpULIMEHT Hecyllein cnocobHocTn N

lMpeaHasHaveHne ®dopma nnowjaau Ne

BbluucneHne conpoTUBNEHUA NPOHUKHOBEHWNIO

Monoca 75
HaKOHeYHMWKa cBau

BbluMcrieHUe KpUTUHECKOrO NOHUKEHHOTO AaBneHus,
Bbi3blBatoLLiEro Npo6oii FPYHTOBOM NPoGKU KonbueBas
(cM.A.10.4.3.2.2.2.1.3)

6,2—9,0 B 3aBUCUMOCTH
OT OTHOLLEHUA NPOHUKHOBEHUA [102]

BbluncneHne conpoTUBIIEHUA NPOHNKHOBEHNIO

BbICTYNaOLLUX YacTel (CM. HUxe) Bapeupyetcs 5,0—13,5[103]

MpumMep nogpo6HbIX BeidncneHnin N, npueegeH B [101]. 3HaueHus N, KOTOpble OTNIUYAIOTCA OT 3HaYeHUA Tabnuubl
A.8, ABNSAIOTCA NpMEMNIEMbIMU NPU YCIOBUW, YTO OHW MOTYT ObITb JOKYMEHTanbHO 0POpMIeHbl Ha OCHOBE pe3ynbTaToB
COOTBETCTBYIOLLErO MOAENUPOBAHUA U UCMbITAHWIA.

¢) VisMeHeHne conpoTUBNEHNA BHEAPEHUNIO BLICTYMAIOLLMX YacTeil

dopmyna (A.22) gonxHa 6biTb NpeobpasoBaHa, ecnv UMEINTCA BbiCTynatroLue YyacTu. M3MeHeHne conpoTuBneHns
NPOHUKHOBEHUIO U3-3a HaNWYUA KOMNOHEHTOB CUCTEMEI NO3ULMOHUPOBAHUA U NOALEMHBIX NPOYLUNH, NPOACNBHLIX UK
KONbUEBbIX 3rIEMEHTOB XECTKOCTU, AKOPHBIX Lienew, NyckoBbIX OpycbeB, HAKOHEYHWUKOB CBail (He NMOCKMX, a, HanpuMep,
CKOLUEHHBIX) NTMB0 NIoBLIX APYruxX BHYTPEHHUX UNW BHELWHUX BLICTYNAIOLWMUX YacTeil JOMKHO ObITh TLATENBHO Uccneao-
BaHO C LENbI0 OLEHKU U3MEHEHWIA B TPEHUN U CONPOTUBNEHUM KOHLIEBBIX ONOp, 06yCrnoBNeHHOM BbICTYNaOWMUMKN HacTs-
MU. BONBLLUMHCTBO BLICTYMaOWMX YacTel yBeNMYMBatOT CONPOTUBIIEHUE NPOHUKHOBEHUIO, 3@ UCKNIOMEHNEM BHYTPEHHNUX
KONbUEBbIX AMEMEHTOB KECTKOCTU, KOTOpble MOMYT Bbl3blBaTb YMEHbLUEHWE BHYTPEHHEro 60KOBOro TPEHWUs, €Cnu OHW
pacnonaratotca 6nusko Apyr oT gpyra [104] n [105].

A.10.4.3.2.2.2.1.3 Heobxoanmoe NoHWXeHHOe faBneHue

HeobxofnMoe NoHWKeHHOe AaBneHue AU,ec| ANA Bpe3aHUa SKops MOXHO BLIMUCIUTL cregyowmm obpasom:

Q=W (A.23)
Areq=—"0
in
rae Q; — obllee CONPOTUBEHNE NPOHNKHOBEHWIO;
W' — norpy>eHHbI NpU MOHTaXe Bec;,
A;, — B\ CBEpPXY BHYTPM 0bnacTu, rae NpuknajbiBaeTcs NOHUKEHHOE AaBneHNe.

A.10.4.3.2.2.2.1.4 KpuTuyeckoe U JONYCTUMOE NOHUXEHHOE A aBreHune
KpuTuueckoe NoHWXKeHHoe laBneHne Ha ykasaHHOW rmybuHe AUy, KOTopoe onpefieneHo Kak NOHWKeHHoe AaB-
neHwe, Bbi3biBatoLlee obljee obpaTHoe paspyLleHue onopkl B BUAE CMATUSA B HAKOHEYHMKE SAKOPS U KPYMHOM MOAHATUM

NoYBbI Y SKOPSI, MOXET ObITb BHIYMCIIEHO Ha YKasaHHO rMy6uHe criegytolum oGpasoMm:

Aicida - (Cine- S
AUgy =N~ siE + — ( - uosS)ave, (A.24)
in

rae A — BHYTPEeHHsIA GokoBas NroLyaab SKOPHOW CTEHKM.

inside
Ha MenkoBofibe KpUTUYECKOEe MOHWKEHHOE laBNeHne He [JOMMKHO NpeBLILaTh JaBneHne KaBuTaLmmu Boabl.
PekomeHayemoe AOMYyCTUMOE NOHMWKeHHOe faBneHne AU, .., ONPEAENEHO B Ka4eCcTBe MaKCUMasibHOMO NMOHMKEH-
HOro fjaBfieHuns], KOTOpOoe AOMKHO BbITb NPUNOXKEHO K AKOPIO, U JOMKHO BLIYMCIIATECA B KQYECTBE KPUTUUECKOTO NOHUKEH-
HOro fjaBneHus, JefIeHHOro Ha COOTBETCTBYOLLMIA KoadduumeHT BesonacHocTu. MMHUManbHoe 3HaveHune KoadduLueHTa
6esonacHocTu, kak npasuno, paeHo 1,5. [lonyckatotcs 6ornee HU3KUe 3Ha4YeHUs Npu YCroBUK, YTO B XOZ€ MOHTaxa 3a no-
BefleHWeM rPyHTOBO NPoOKW OCYLLIECTBINAETCA MOHUTOPUHI U NMOATBEPXAAETCS, YTO pa3pyLLeHUst NpobKu He MPOoU3oLLITO.

A.10.4.3.2.2.2.1.5 NogHATHE rpyHTOBOMK NpOBKKU BHYTPU AKOpS

MoaHATNe rpyHTa BHYTPU SKOPS B XOA4E€ MOHTaXa MOXHO OLIeHUTb, AOMYCTUB, YTO YacTb (B NpoLeHTax) obbema
FMWHBI NepemMecTunack NnoLaabio NonepeqHoro ce4eHUst AKops BHYTpb AKOpA. 3Ta YacTb B NPOLEHTax 3aBUCUT OT reome-
TPUM AKOPS, peXuMa NPOHUKHOBEHUS (T. €. MPOHUKHOBEHMWE NOA A eiicTBUEM COBCTBEHHOIA Macchl MO CPaBHEHWIO C MPOHUK-
HOBEHMEM 3a cYeT NOoHWKeHHOoro AasneHus) [106]. ObblMHO NpuHMMaeTcs, YTo 50 % rpyHTa, NepeMeLleHHOro NoLajbo
MOMepeYHOro Ce4eHnsi HaKoOHEYHUKA SIKOPS, YXOAUT BHYTPb SIKOPSl B XOA€ NPOHUKHOBEHUS 3@ cYeT cOBCTBEHHOW Macchl,
€CINN HaKOHEYHUK SIKOPsT NMIOCKUIA.

OKoHYaTemnbHbIA NoALEM BHYTPEHHEN NOBEPXHOCTM NPO6KU 3aBUCUT OT BapUaLW TOMLMHBLI CTEHOK, BHYTPEHHelH
YCTOWYMBOCTU FPYHTOBOIA NPOBKHM, @ TakKe pacCTOSAHUA U TUMa BHYTPEHHUX 3reMeHTOoB xecTkocTu [107].
MoaHATWe rpyHTa crefyeT YYUTLIBATL MPU BLIYUCIIEHUN HEOOXOAMMOTO MNOAHATUA cBau U ee obLei ANUHBI.
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A.10.4.3.2.2.2.1.6 AcnekTbl, TpebytoLne 0coboro BHUMaHWS

CnosiM necka, ecnun oHU uMetoTcs, HeobxoanMMo yaenuTs ocoboe BHMMaHWe. ConpoTuBIeHWe NPOHUKHOBEHUIO B
CNONCTBIX NPOUNAX, COCTOALLMX U3 NepecranBaroLLUXCa NECKOB U ITUH, MOXET ObITb CYLLIECTBEHHO BhiLLE, YEM B cryvae
C OJHOW ITIMHOW, B 3@BNCUMOCTMW OT NIOTHOCTW, CTEMeHN LieMeHTaLun, pacrpeieneHns 3epeH no pasmepy, a Takke Ton-
LMHBI, paccTOAHUSA MeX Y CnosiMi U rNyBuHLI NecYaHbIX Croes.

CKopOCTb NMPOHWKHOBEHNS Yepes necyaHble Crion JoSkHa ObiTe AOCTaTOYHO BLICOKON, YTOBLI N3bexaTb Ypesmep-
HOro NoToKa Bof bl Yepes necyaHble Crnow nepes HakoHEYHUKOM AKOPS, MOCKOSbKY 3TO MOXET Bbl3aBaTh NOAHATHE Gonbluoi
npo6Kku.

A.10.4.3.2.2.2.2 AHanus n3erne4veHuns

B reoTexHnueckux aHanmsax Takke crefyeT y4UTLIBATL U3BNEYESHUE AKOPS B CrefyIolunx cnyvasx:

a) MOBunbHbIe CUCTEMbI NO3ULMOHUPOBAaHUSA, e U3BNeYeHne AKops HeobxoaMMOo 1A NOBTOPHOIO UCMONb30BaHUSA
AKOPA UMK OYUCTKN MopcKoro AHa. MpoLeaypsl U3BNeYeHUs BcackiBaoLWMX TPY6 M aHanna AomMKHel Y4UTEIBATL pacdeTHoe
MaKcuManbHoe BpeMsi pasBepThIBaHus;

b) cTaumMoHapHble cucTeMbl NO3ULMOHUPOBAHUSA, KOTAa MECTHbIE 3aKOHbI NpeAycMaTpuBaloT U3BneYeHne akopen
rocre Toro, kak 3aKoH4YKUIICA CpoK crybbl NnaBy4vero coopy»eHus. MNMpouenypbl M3BNeYeHUs BaKyyMHbIX SKOpei n aHanus
BOMKHbI ObITb OCHOBaHbLI Ha NOMHOW HecyLLelh cnocoBHOCTU rPpyHTa;

C) MOGWNbHBIE UNU CTalMOHapHbIE CUCTeMbl NO3ULMOHUPOBAHUS, KOTla MOHTaXHbIE JOMYCKU NPEBbIWEHbI, SKOp-
Has NHUA NOBPeXAeHa B XOA4e MOHTaXa, Uni NPUMEHUTENBHO K APYMMM HeLUTaTHBIM CUTYaLusiM.

M3BkiTouHoe faBreHne (AU qq)retn HEOGXOAMMOE ANA U3BNEUEHUS SKOPSA, PACCUUTLIBAKOT No hopmyne

_ Quult=t)+W'

(AUreq), o, = R (A.25)

rae Qu (t=t) — obljee conpoTUBREHWE rpyHTa Ha MOMEHT n3BnedeHus, t. Bpema t = 0 onpefenseTca Kak Bpema B
KOHLIe N3BneYeHus,

W' — Bec norpyeHHoi 4YacTu aneMeHTa CUCTEMbI NO3MLIMOHUPOBaHUS NPU U3BIIEYEHUM;
A;, — BNA CBepXy BHYTPeHHel YacTu, rae NpuknaabisaeTcs n3bbiTouHoe AaBneHue.

Mpu BbYKCIIEHNM OBLYEro CONPOTUBNEHUA rPyHTa Npu ussnedeHnn Qu; (t = t) dopmyna (A.22) MoxeT 6biTb 1c-
nosib30BaHa ¢ HEKOTOPLIMU M3MeHeHnAaMU. CneayeT OTMETUTL, YTO CTaTMYECcKoe HanpsPKeHWe cfiBUra Ha rpaHuLe pasgena
MOXET ObITb BhILLE, YeM €ro 3Ha4deHWe Npu MOHTaxe, U3-3a KoHconuaauun rpyHTa. B A.10.4.3.2.2.3 gaHbl ykasaHus no
OLieHKe YBenMYeHUsa koathduLyueHTa cLenneHns co BpeMeHeM.

KOHCTPYKTOP He AONXeH 3abbiBaTb 0 BO3MOXHbIX Pasnunymax Mexay ConpoTUBNEHNEM KOHLIEBOW ONOpbI N HaTsXe-
HUEM W CXaTWeM BbICTynaloWwmx YacTeir. Kpome Toro, MakcumanbHoe gaBneHne U3BnevYeHns JomkHa 6biTb Bblle faBne-
HUS, BbI3bIBAIOLLEro paspyLUeHUe rpyHToBOW NpobKu.

CynHo, naBnekaroLyee SKopb, 4acTo CMOCOBHO MPUIOXMTL MOABEMHYIO CUNY K SAKOPIO ¢ NOMOLLbIO CNacaTenbHOro
KaHaTa. Takasa NoMoLLb MOXET CYLLeCTBEHHO CHU3NTL HEOOXOAUMOE laBNeHUe U3BNEYEHNA U JONKHO BKNOYATLCA B aHa-
nv3 u3sneYeHuns. MosTomy ecnum Harpyska nepeknajbiBaeTcs Ha NOABLEMHBIA KaHAT NpU U3BNEYESHUN, TO TaKyto Harpysky
MOXHO BblYeCTb U3 YnucnuTens dpopmyrel (A.25).

ObdheKT OT MakcMansHOro AaBrieHUs! U3BMEYEHUS Ha CTaNbHYI KOHCTPYKLWIO BaKyyMHOIO SIKOpSt AOMKeH BbiTb
yuTeH (cM. A.10.4.3.2.3.4.5).

A.10.4.3.2.2.2.3 YpepxuBatowwas cnocobHocTb

A.10.4.3.2.2.2.3.1 O6Lume nonoxeHuns

MHCTPYMEHTEI aHanuaa W NPOeKTUPOBaHUS AN ONPeAeneHns yaepxusatowein cnocobHOCTU BaKyyMHbIX AKOpel
MOTYT KraccuuumMpoBaThCa Of4HUM U3 Tpex o6wwmux meTogos [104]. OHW nepevncneHbl B NOpsAaKe YNPOLLEeHUN:

- METOJ KOHEYHLIX f1IEMEHTOB WU A PYroi NPOrpecCUBHBIA YNCNEHHBIR aHanus,

- METOA MpefenbHOro paBHOBECUS UMK MeToZ npeAena niacTUYHOCTU (MOAENU BKIIOHAlOT MexXaHW3Mbl NpoBana
rpyHTa);

- Nonyamnupuyeckne MeToAbl (B BbICLLEW CTEMEHN YrpOoLLeHHbIE MO MU CONPOTUBNEHUA rPYHTA, BKOYan Mogenu
CXaTOU3O0rHYThIX ANEMEHTOB).

[Ans aHanusa u KOHCTPYMPOBaHUSA BaKyyMHbIX SiKopei Ans yAep)aHusa riny6oKoBoAHbIX NiaByymnx OypoBbIX ycTaHo-
BOK OCHOBHOE BHUMaHWe YAeNnseTCs KOHeYHON YAepXuBatoLlen CrocoBHOCTU BaKyyMHbIX AKOpei, a He UX nosejeHuio B
YCINOBUAX 3@BUCUMOCTM Npornba oT Harpysku.

PekomeHayeTcs, 4Tobbl Npy NPOEKTUPOBAHWN BakyyMHOro AKOPS ANA CTalUOHapHbIX CUCTEM MO3ULIMOHUPOBaHUA
6l UCMOMb30BaH METOZ KOHEYHBIX AEMEHTOB, METOA NPeAernbHOro PaBHOBECUS UMW UCCrefoBaHne B rpaHuYHbIX yCrno-
Busix (cMm. A.10.4.3.2.2.2.3.2 1 A.10.4.3.2.2.2.3.3). Anst MOBUIEHBIX CUCTEM MO3ULMOHUPOBaHMSA ¢ Npeobnagatoumm ro-
PU30OHTaNbHBIMU Harpyskamu TakKe CHMTaoTCA afeKBaTHLIMK (C COOTBETCTBYOLEA MoAUdUKaLnein) AN UCTIoNb30BaHNS
nonyamrnmpuyeckne MeTogbl, Taknue Kak aHanua caTouM3orHyThIX aneMeHToB (cM. A.10.4.3.2.2.2.3.4) c ncnons3oBaHnem
KpuBbIX NepepacnpefeneHns Harpysku (T. . p-y, t-z, Q-z), onucaHHbIX B [8]. MeToa MoaudukaLmnm KpubIxX p-y AN y4eTa
Gornee KpynHbIX AMaMeTPOB BaKyyMHbIX Akopei u ans obecneveHns Toro, 4tobel 6okoBOE OTKIOHEHUE He Obino 3aBbilue-
Ho, cM. B [110]. MpeumyLecTBa M HEJOCTATKU Kaxaoro Metofa oBcyXaaroTes HUxe.
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A.10.4.3.2.2.2.3.2 MeToa KOHEYHLIX 3NeMEHTOB

Kak aTo o6cyxgaetca B [104], MeTOA KOHEYHBIX 3MEMEHTOB SBMAETCA Hanbonee TOMHBIM U3 LLMPOKO pacnpocTpa-
HEeHHbIX aHanWTU4eCKMX METOAOB AMNA CIOXHLIX KOHCTPYKLUMA (BKNHOYaa CnMoOLUHbIe Macchl rpyHTa U B3aumojeicTeue
CTPYKTYpbI FpyHTa). MeToA KOHEYHbIX 3MeMeHTOB MO3BONAET BbIABUTE MEXaHU3M KpUTUYecKoro oTkasa 6e3 npeaLlecTsy-
FOLLMX AOMYLUEHUA CO CTOPOHBI Nonb3oBaTens nNpu YCroBUU UCMONb3OBAHUS COOTBETCTBYIOWEA CTPYKTYPHON MOAenu.
MeToz KOHEYHBIX SNEMEHTOB TaKKe UMEET MHOIO NPEeUMYLLIECTB, BKITOYasa cnocoBHOCTL YUUTLIBATE CIOXHYIO FreOMETPUIO,
MPOCTPaHCTBEHHO-BapbMpyeMble CBOMCTBA rPyHTa W HENWHENHOEe CTPYKTYpHOE MoBefeHue ¢ Kputepusmu otkasa. Oc-
HOBHbLIMU HepocTaTKkaMW MeTofa ABMAKTCA obs3aTenbHOe OBMajeHWe aKCMepToM YCOBEpLUEHCTBOBaHHBIMU MeTogamu
YUCreHHOro aHanmaa u 6onblUne 3aTpaThl BpEMEHW 4N HaCTPONKN Mogenu.

B BA3KMX NNACTUYHBIX cUCTEMaX ((PYyHAAMEHThI B MATKUX FUHAX 0BbIYHO NOANaAaroT Nof 3Ty KaTeropuio) KoHeYHas
CNOCOBHOCTL CUCTEMBI HE 3aBUCUT OT CBOMCTB YacTUYHOro oTkasa (Hanpumep, Mogynb OHra, koadpduumeHT MNyaccoHa)
[108]. BblNo NPOLEMOHCTPUPOBEHO, YTO TLYATENBHO CHOPMYNUPOBAHHLIA U BbINONHEHHLI aHanua obecne4yuBaeT He-
CYLLYI0 CNOCOBHOCTL CUCTEMbI, KOTOpas XOPOLLO CONOCTaBUMa C HECKOMbKUMU UMEIOLLMMUCH TOMHBIMU aHanUTUYeCKUMK
pelleHnamu [109].

MporpamMMHoe obecrnevyeHne MeTofa KOHEYHbIX AIEMEHTOB LLUMPOKO PacnpoCTpaHeHo, U ero YCneLHO UCNomb3yHoT
A8 OLEHKM crnelmanbHblX KOHDUrypaLMil BakyyMHbIX SKOpel, COMOCTaBMAS HECKONBKO UMEROLLMXCS 3KCepUMeEHTarbHbIX
peayneraToB U obecnedmBas kanubposky 6onee NpocThix Mogenei. Kak ykazaHo Bbile, AN BbINOHEHUS TaKUX aHaNu3oB
HYXHbI creluanbHas NOAroToBKa W 3HAYUTENbLHLIE 3aTpaThl BPEMEHW, U MOITOMY METOA eLle He BMOonHe NoAXoauT Ans
napaMeTpu4ecKnx UCCneaoBaHnil UNU cTaHgapTHBIX MPOEKTHLIX UTepaLuii (Takux, Kak Te, KoTopble TpebytoTea Ans nouc-
Ka ONTUMaribHON TOYKWN KpEenneHUst AKOPHOW NUHUK).

AHanus metofa KOHEYHbIX 3MEMEHTOB MOXET TeM He MeHee CMpaBfsTbCsH CO CMOXHBIMU Harpyskamu u (Unu)
MOYBEHHbLIMW YCIOBUAMM, KOrAa UMEEeTCHA HeOCTaTOYHbIN ONbIT, 6o obecneynBaTb NOHUMaHWe cneynanbHblX NOBEAEH-
YeCKUX acneKToB oyHAaMeHTa (T. €. OLeHKY W3MEHEHWN NOPOBOro AasneHuns U ahpeKTUBHYIO TPAeKTOPUIo B NPOCTpaH-
CTBe HanpsbKeHW B Ntobo ToUKe Macchl FpyHTa).

A.10.4.3.2.2.2.3.3 MeTog npefenbHOro paBHOBECUS U aHANUTUYECKUA METOA Npegena NNacTUMHOCTH

Kak a10 06cyxaanock B [103], 3Tu Mogenu 6onee annpokCUMUpYIoLLKe, YeM MOAENU METOAA KOHEHYHbIX 3NEeMEHTOB,
HO B LiENOM H&MHOrO MpOLLe B UCMONL30BaHWK, 4eM obLLMe NporpaMmMbl METOAA KOHEYHBIX arieMeHToB. MeToabl BKMoYaloT
B cebs oLEeHKY KOHEYHON yaepXuBatoLLeil CnocobHOCTU NNACTUYHLIX CUCTEM C UCMONb30BAHUEM NPUHATBHIX MEXAHU3MOB
oTKasa. 3TN MeXaHU3Msbl, Kak NpaBuno, OCHOBLIBAKOTCH Ha COMETAHUN IKCMEPUMEHTanbHbIX HabnogeHuin, 6onee TOYHbIX
YUCNEHHBIX UNMU aHaNUTUYECKUX UCCREef0BaHUA U TEXHUYECKUX OLIeHOK. OTU MEeTOo/ bl MOTYT Takxe BKMoYaTh CNocoBHOCTL
cofepxaTb CMOXHY reoOMETPUIO U BapUaTUBHOCTb NPOYHOCTU FPYHTA, @ KPOME TOT0, UM HE HYXHa XapaKTepucTuka no-
BeeHUA Npun YaCcTUYHOM OTKase.

HegocTtaTkamu sTUX METOAOB SABMSIOTCH annpoKCUMUPYIOLLUIA XapakTep aHanusa u crioXHoCcTb 0606LWeHnA pesynb-
TaToB, T. €. HEOOXOAUMOCTb KanMBpoBKU MoAenel Ans aKCNEPUMEHTUPOBAHUA UNK NpoBeAeHNsA bonee CNOXHOro aHanu-
3a Ans cneynanbHbiX CTPYKTYPHBIX KOHUrypauuii U npoduneii rpyHTa. Hanpumep, nameHeHusi B Npocgune HanpsXxeHus
rpyHTa, reOMETPUM SKOPS, HAKNOHE Harpy3ku, TOYKe MPUIOXEHUS Harpy3kn WU TUNe Harpysku (T. €. ANUTENbHOCTb, Ya-
CTOTa, OTHOLUEHWE LIMKIUYECKOro K CpeAHEMY KOMMOHEHTY Harpysku U T. n.) MoryT notpeboBaTtb usMeHeHuit B 6a3oBow
reoMeTpUmn NPUHATOro MexaHn3Ma oTkasa.

B obuiem, uMeeTca ABa NoaxoAa, KOTOpble MOXHO MCMONb30BaTb Ha OCHOBE MPUHSITLIX MEXaHU3MOB: MeToj npe-
AEenbHOro paBHOBECUA W METOA Npeferna nnactTuyHocTU. B MeToae npefena nNacTMYHOCTU NPUHUMAETCS] MEXaHU3M OT-
Kasa, KOTOpbI 0BbLIYHO ONUCHIBAETCSA B TEPMUHAX OHOIO UMM HECKOMBLKUX reoMeTpudeckux napametpos [110], [111]. Oue-
HWBAaIOTCA pacnpegeneHne ruapoanHaMUYeCcKol CUnbl, rPaHUYHLIE YCIOBUS HanpsiXXeHWs U pacnpeieneHne HanpspKeHust
UNKU cUnbl Ha NOBEPXHOCTU CKONbXEHUN (pa3pyLueHusl), a Taioke MPOBOAUTCA U3YYeHMeE MO MOUCKY reOMETPUK, KoTopasi
6nuxe BCEro K paBHOBECHOMY COCTOSIHUIO. AHanuM3 npefiena nnacTUMHOCTU Takke UCMONb3YET NPUHATHIA MEXaHU3M pas-
pyweHuna c A06aBJ'IeHHbIM Tpe6OBaHI/IeM 0 TOM, 4YTO MEXaHU3M YA OBIIETBOPAET KWUHEMaTUHECKUM OrpaHU4eHnAM (T. €. He-
CXUMaeMOCTU ANA YUCTO BAXYLLEro Matepuaria, HepaspbiBHOCTU nepemelleHuid u T. n.) [112], [113].

Bo3MOXHbIA MexaHU3M OTKasa nokasaH Ha pucyHke A.19. [ipyrne npeanaraeMble MexaHU3mbl MOXHO HaiTu B [112],
[114] n [115]. B 3aBUCMMOCTH OT MexaHM3Ma OTKa3a SKOPb JOMMKEH CONPOTUBNATLCA Harpy3kaMm BepTUKaNbHOro nogbema
3a cJeT coBCTBEHHOW Macchl, NOBEPXHOCTHOTO TPEHUS, NPUXUMAIOLLEro YCUIUS, CO3LaBaeMoro BHELWHUM AaBNeHNEM,
BCNeACTBME OTKaYKN BO3AyXa U3 BepxHeil Kamepbl BaKyyMHOro AKOps, U (Mnun) casura, W (MNn) oTkasa oT BpaleHUs Ha
HaKOHEYHWKe cBau, NAaCCUBHOrO W aKTUBHOMO AaBNeHUs 3eMAW W BpaLleHWUs rpyHTa BOKPYr cBau.
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1— UeHTp BpalleHns; 2 — 30Ha aKTUBHOMO K/IMHOBUAHOrO OTKasa; 3 — rpaHuua nokasaHHoro ob6bema TPYHTa;
4 — npunoxeHHan Harpyska; 5 — 30Ha NaccMBHOrO K/IMHOBUAHOIO OTKa3a; 6 — MOTOK BOKPYT 30Hbl;
7 — cOnpoTMB/IEHVE HAaKOHEYHVKA BpaLLEeHNIo

PucyHok A. 19 — TpexmepHaa Npoekuma mMexaHnima BO3MOXHOro oTkasa

B HekoTopbiXx MeTodax MpeAenbHOro paBHOBecUs MNaowafb kpyra TpaHcopmupyeTcs B NPSAMOYrOfbHUK TOW xe
naowaamn c LWWPUHON, paBHOW AnameTpy, n adpdekTol 3D yunTbiBaoTCa 3a cyeT KoadpduuyneHTos 6okoBoro casura [110].

B uenom n metosd npefenbHOro paBHOBECUS, W pacyeT NO npefesibHOMY COCTOAHWIO falT BEPXHIOW rpaHuLy Ko-
HEeYHO CNOCOGHOCTU M TakMM 06pasoM MUHUMWU3MPYIOT KOHEYHYI0 CMOCOGHOCTb MO OTHOLIEHWI0 K reoMeTpuyYecknum na-
pameTpam, faBas «Haunyywuin» OTBET Ha KOHKPETHbI MexaHu3m. OfHaKo «Haunydlwuii» oTBeT He Bcerga 61M30K K «uc-
TUHHOMY» OTBETY B 3aBMCUMOCTN OT NPUHATOrO0 MexaHusma. B meTofe npefenbHOro paBHOBeCHs pe3ynbTaT He siB/sieTcA
WCTUHHOW BEpXHeW rpaHuuen, ecnm MexaHu3sM He yAoBNeTBOPSAeT KUHeMaTUyeCKMM orpaHnyeHuam. O6CyxAeHue 3Tux
MeToAoB faHo B [108].

B page cywecTByLUWMNX KOMNbIOTEPHbLIX NPOrpaMm BHepPeHbl 3TU MeTOoAbl, OAHAKO He cyliecTByeT OAHOW obuiei
NPUHATON B MOPCKO HedyTerasoBoii oTpacau nMporpammbl MU Npoueaypbl.

BbibopouHble MoAenu 6GbiNn nokasaHbl 415 MONOXKUTENbHOTO CpaBHEHUSA ¢ 60/ee TOYHbIMUW pe3ynbTaTaMu meToja
KOHEUYHbIX 31EMEHTOB ANA Npoduaein MArKol rMNHbI U AKOPeW C pa3/InYHON reomeTpuen M Touykamu kpenneHus [116].

ABTOMaTU3MPOBaHHbIE PELIeHWA Ha OCHOBE 3TWX NOAXOAO0B, Kak NpaBuao, TPebylT HAMHOIO MEHbLIEero onMcaHus
BXOAHbIX AaHHbIX, 1 UMW HAMHOTO MpoLie MOoNb30BaTbCHA, YeM O6W MMM NporpaMMamMu mMeTtoda KOHEYHbIX 31eMeHToB. B
pesynbTarte OHW MPUTOAHbI A4S NPOBEAEHNs napameTpuyeckux uccnefoBaHuii n pacyeTHbIX uTepaunin. OgHako, Kak yxe
6b1710 CKa3aHo Bbllle, 3T pelleHnn He 06a3aTeNbHO CXOAATCA C LEefbio KOPPeKLuUn OLEeHKN yaepxusatLeli cnoco6HOCTH,
[axe NpoBefeHHOW € 60/bLOA OCTOPOXHOCTBIO M C XOPOLWKWMMN aHANMTUYECKUMU HaBblkaMW, U pe3ynbTaTbl BblYMCAEHUA
C NMOMOLLbI pasfIMyHbIX HOPMYn MOTYT CyW,eCTBEHHO OoTnmyatbCsA. Takum o6pa3omM, NofyyvyeHwe TOUHbIX pe3ynbTaToB B
3HAYNTesNIbHOW CTeneHn 3aBUCUT OT MHXEHEPHON OLeHKW JKCmepTa-aHanuTuKa.

A.10.4.3.2.2.2.3.4 Monyamnupuyeckne MeTofbl: aHann3 cXaTtoUn30rHYyTbIX 3/IEMEHTOB

Kak ato ob6cyxpganock B [104], 3Tu mofenun ABNATCA Hanbosnee annpoKCUMUPYIOLWMUMKU, HO B LESIOM OHW camble
npocTble ANA UCNONb30BAHWA, €CNN HeT B HaJMyMm KOMMNbIOTEPHbIX NPOrpaMm C METOLOM KOHEUHbIX 3/IeMEeHTOB, MeTo-
AOM npejenbHOro paBHOBeCUMS WAW MeTOAOM npefena naacTUYHOCTU. OHWM Has3biBAlOTCA MNONY3IMMUPUYECKUMU, 4TOObI
NPOMH(OPMUPOBATb, YTO OHW BKIOYAIOT 6a30BbIi MexaHU3M BaKyyMHOrO SKOpsi C paspyliatol,eil Harpyskoil, Ho 3aBucAT
OT psfja aMNUPUYECKUX Npasua ANA nNpefcTaBneHUs CONPOTUBAEHUA TPyHTa. OTU npasBuia 06bIYHO UMET MeHee 0606-
WawWnin xapaktep, 4em mMeToAbl, KOTOpble npueedeHbl BA. 10.4.3.2.2.2.3.2 nA.10.4.3.2.2.2.3.3. Hanpumep, 3Tn npasuna
ABHbIM 06pa30M He BKMOYAT MeXaHW3Mbl OTKa3a rpyHTa, HO BMECTO 3TOro NpeAcTaBfsfioT CONPOTMBAEHNE TPYHTA B Kaye-
CTBe pacnpefeneHns Harpysku, Kotopas BapbupyeTcs BAO/Ib rpaHuubl pasfjena «csas—rpyHT». Ecnu TpygHo 0606wWunTh
Takoe pacnpegeneHue Harpyskum Ans WKUPOKOro AnanasoHa TMNoB Npoduneil rpyHTa, TO KOHKPETHOe pelleHne MOoXeT npu-
MEHATbCSA, HaNnpuMep, TONIbKO MO OTHOLIEHUID K HOPMasbHO KOHCONMMAMPOBAHHON NPOYHOCTHON XxapakTepucTuke. Mpasuna
ONA NOCTPOEHMs 3TUX pacnpegeneHuii 06bIYHO OCHOBBLIBAIOTCH Ha COYETaHWW IKCNEepPUMEHTANbHbIX WU aHaNUTUYECKUX
pe3ynbTaToB. B Tak Ha3blBaeMOW MOAENN CXKATOW30THYTbIX 3/1IEMEHTOB FPYHT NpeAcTaB/ieH HECBA3AHHbIMU, HENTMHENHBIMY
TPYHTOBLIMUW NPYXWHAMW BAONb FpaHuLbl cBan. MeTof CXaTOW3O0TrHYTbIX 31EMEHTOB MOXeT o6ecneynTb OLEeHKY Anarpam-
Mbl NepeMelleHna Harpysku, BkIoYas NOSHY CNOCOOGHOCTb CUCTEMbl KTPYHT-CBAA».

B mMofenu cxaTou3OrHyTbiX 3/IEMEHTOB CONMPOTUBAEHUE TPyHTa NpeAcTaBNeHO0 HeCBA3aHHbIMUW, HENWHEWHbIMKU Mpy-
XUHaMu rpyHTa (Kpusble p-y), KOTOpble ONuCbiBalOT NOBeAEeHNEe YACTUUYHOrO OTKasa /10Ka/lbHOro COMPOTUBEHUA TPYHTA,
a Takke MakcumanbHyl yAepXxuBawlylo cnocobHocTb [117] un [118]. B [8] dopmynbl p-y ANA cBail U KPUBble LEMOH-
CTPUPYIOT cMAryalieecs nosejeHne (YMeHblleHHOe CONMPOTUBAEHUE C NPOAOIXALWMUMCA NepeMelLeHnem) ana yyeTa
3 heKkTOB UMKINYECKOTO HarpyxeHusa [90]. MpogomkaeTtca 3ToT cnop B [119], ogHAKO 3TU OL,EHKU KOHEYHOI cCnoco6HOCTM
NPUMEHUTENBHO K CBasAM W, O4E€BUAHO, MO OTHOLWEHMNIO K BAKYYMHbIM SKOPAM A0/1)KHbl OCHOBbIBATbCA Ha HECMAryalLwmnuxca
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(cTaTu4ecknx) KpuBbIX p—Yy. B aToilt Mogenu onpeaensiiowmne ypasHeHus ansa 6anku Ha (HEMMHERHOM) YNpyromM 0CHOBaHWUM
peLuatoTCcsA UTepaLyoHHO, Noka He bygeT HailaeHO paBHOBECHOE peLleHne A1 yKa3aHHOTO 3Ha4YeHUS NMPUIOXKEHHON CUTbI.
Monb3oBaTenb MOXET MOCTEMNEHHO YBENUYMBATL CUIY B NOCNEAYIOLMX LIarax, noka pelueHne nepectaHeT CXOAUTLCA B
TouKe, KoTopas ByAeT MHTepnpeTUpPOBaTLCS KaK pa3pyLUeHUs.

Mogerb CXaToM30rHyThIX 3NIEMEHTOB MCNOMbL3YETCA reOTEXHUYECKUMU UHXEeHepaMu yxe nodtu 50 net Ana aHa-
Nnn3a cBaii, HarpyxeHHbIX cboky. MosToMy y MoAEenu ecTb pelaloLlee NPEeUMyLLIECTBO, KOTOPOE 3aKriovaeTcs B XOpOLUEH
OCBEAOMIEHHOCTH 0 Hell cneLManncToB. CyLuecTBYET MHOXECTBO NPOrpaMM CO CKaTOU3OrHYTON MOAENbIo, BKIoYas npo-
rpaMmel o6LLero HasHayeHusi, B KOTOPbIX CUMbl, @ TaKkke HENUHENHBIE NPYXWUHBI MOTYT ObiTb NPEAYCMOTPEHbI B Ni060iA
BUPTYarnbHON TOYKe CBau, a Takke cneynanbHble BEPCUK, FAe HeIMHENHas NpyXWHHas KOHCTPYKLMSA aBToMaTtuaMpoBaHa
Ha OCHOBE MUHUMalbHbIX BXOAHBIX AaHHBIX NO CBOMCTBAM rpyHTa. TakuM 0bpasoM, MOXET CyLecTBOBaTb NOHATHAas AN
WHXXEHepPOoB TeHAeHUMst Bbibopa aTux nporpaMM ANs aHanu3a BakyyMHbIX Skopei. TeM He MeHee nornb3oBaresib JOoIKeH
3HaTb, YTO 3TU NporpaMMbl UMEIOT CyLeCTBEHHbIe orpaHudeHunsa. Kak sto nogpo6Ho nanoxeHo B [100], cpeamn orpaHnye-
HWIA NPUCYTCTBYIOT CTaHAapTHbIE CXXaTOU3OrHyThle Mofienu:

a) VirHopupyeTcs hakT 0 TOM, YTO 3NEMEHTLI CONPOTUBNEHUS 3aBUCAT OT pexuma gedopMaLn, 1 UrHopupyeTca
CBA3b MEXAY AreMeHTaMu COMpOTUBMNEHUS. OTO MOXKET NPUBECTU K 3HAYUTENbHBIM OoLIMbKaMm, 0cOBEHHO B OTHOLLEHUN
[LOBOIMbHO KOPOTKUX CBail.

b) He BkntoyaeT He3aBMCUMBIX KOMMNOHEHTOB CONPOTUBNEHWUS BOKOBOMY CABMIY Ha aKTUBHOW M NaccUBHOIA CTOpoHe
pasnuyHbIX NepemeLLeHni OTHOCUTENBHOMO cABUra MoaeNu MexXay rpyHTOM U cBaell ¢ ABYX CTOPOH.

€) He BKMtoYatoT CBA3bL MEXAY FOPU3OHTaNbHBIMU U BEPTUKaNbHBIMU KOMIMOHEHTaMKU CONPOTUBIEHUS MPYHTa BAOMb
CTOPOH CBau W, TakuM 0bpa3oMm, He AEeMOHCTPUPYIOT 3 deKTa HaKIOHEHHbIX CUIl yAepXuBaHus skopeM. BoaMoxHo B
NpUHLUMNe cBA3aTh 3TU 3NEMEHTHI (KpUBLIE p-Y U {-Z), HO 3TO BBINOSTHANOCH JULLL B crieyuarnbHbix cnydasx [120].

d) TpebytoT BBOA AaHHbIX, KOTOpPbIE HE ABMSAIOTCA OCHOBHBIMU ANS OLEHKW yAepXKuBatoLLeid cnocobHOCTH, Takue Kak
XECTKOCTb NpK n3rnbe cBail, 1 peakuuto rpyHTa Npy YacTUMHOM OTKase, a TakKe BbIAaloT laHHbIe, KOTopble He NpeacTas-
NSIOT CYLECTBEHHOrO MHTEpeca ANSA aHanuaa, Takme Kak MOMEHT M NpoduIb cABUra U peakuus gecdopmayun Harpyski,
KoTopble, CKopel Bcero, He 04eHb ToYHbIe. MockonbKy 60NbWWHCTBO cBall NPpeACcTaBnAoT cO60i YCUNeHHbIe KOHCTPYKLMH,
TO ypaBHEHUS ANA CXKATOU3OTHYTHIX 3NEeMEHTOB UMEIOT COMHUTESBHYIO JOCTOBEPHOCTD, M B bonbLuUoii cTenenn Gecnones-
Hbl MPUMEHWUTENBHO K HanpshKeHUAM B cBae. Bonee yaaqHoi MoAenbio cBaun B 3TUX 06CTOATENbCTBAX ABNAETCA TBEPAOe
Terno, KOTopoe MOXHO annpoKCUMUPOBaTL 3@ CYET 33flaHNs cBae XeCcTKOCTU Ha u3rub (E/) B Buge nponssonbHoro 6onb-
woro 3Ha4deHus (cM. A.10.4.3.2.3.5 B OTHOLIEHUU pPEKOMEHAALMN NO CTPYKTYPHOMY MPOEKTUPOBaHUIO).

e) TpebyeTcsa BMelLaTeNbCTBO NONb30BaTENs ANA ONpeAeneHuns yaepxusarolleil cnocobHocTn ceaun. B 6onbLunH-
CTBE MpOrpamMM CXaTOW3OrHYThIX ANEeMEHTOB KOHeYHas yAepXuBartoljasi criocobHOCTb onpeaensieTca MeToaom npob un
OLIMBOK, 38 CHET MOCTENEHHOrO YBENUYEHUS UMW YMEHbLLIEHUS NPUKNaabiBaeMblxX cUn, Noka He ByaeT onpeaeneHa MUHKU-
MarbHas cuna, KoTopas co3faeT HeYCTOWUMBOCTb YNCIIEHHOMO peLleHnA (MHTepnpeTUpyeMYIo Kak npeaern oTkasa).

f) TpebyeT HanU4usa cneLnanbHbIX 3MIeMEeHTOB AN BpallaTensHoro, BEpTUKaNbHOro U FOpU3OHTaNbHOro CONpoTUB-
TNEeHUA HaKoOHEeYHWKa.

g) fIBHO He BKNtoYaeT adpdpeKThl, TaKUe Kak LWepoxoBaToCcTb rpaHnLbLl pasaena «rpyHT—cBasi» U NoTepsl KoHTaKTa ¢
rPYHTOM Ha o6paTHON CTOpOoHe CBau.

MoxHo chopMynupoBaTh U BHEPUTL NPOrpamMMy CXXaTOU3OrHYTLIX 3NEMEHTOB, KoTopas NpeogornesaeT 60MbLUNH-
CTBO M3 yKa3aHHbIX BbiLUE orpaHuyeHnid. TeM He MeHee co3faeTcs BnevaTneHne, YTo HeAO0CTaTOYHO CTUMYMOB 3TO fe-
naTb, HO NOCKONBKY €CTb METOALI, KOTOpPbIE NPOLLE BHEAPUTb, TO aHaNU3 BakyyMHbIX SIKOpei MOXET creLumarnbHo paspa-
6aTbiBaTHCS.

A.10.4.3.2.2.3 YBenuueHue 60KOBOro TpeHUSA €O BpeMeHeM

CornacHo A.10.4.3.2.2.2.1.2 60oKoBO€ TpeHUe Ha ykasaHHOW ryGUHe MOXET GbiTb BLIMUCIIEHO KaK g Sy, pss- 10
MPOLLECTBUN BPEMEHU MOCHe ycTaHOBKM BOKOBOE TpeHUe YBENUYMBAETCA 3@ CHET TUKCOTPONMUECKUX 3PEKTOB rpyHTa
1 nepepacnpefeneHnsa NopoBoro AasneHns Ha rpaHuLe pasjena «BakyyMHbIN AKOpb (cBasl) — rpyHT», T. €. KoHconuaa-
U1K rpyHTa. ShheKTbl KOHCONUAALMM YacTo PELaKTCA 3a CUET OLEHKU U3MEeHEHU KoaddULIMEeHTa CLENNeHNs o, CO
BpeMeHeM KOHCOonuWAaL s B OCHOBHOM BNUAET Ha BEPTUKarbHYIO YAepXUBaIOLLYO CNOCOBHOCTL U B MEHbLLLIEN CTENEHN Ha
rOpU30OHTasbHYI0 CNOCOBHOCTE BaKyyMHbIX sikopeit [121].

MpoLecc koHcoNUAaLMn MOXET pasnuYaTbCA B 4acTh AKOPS, NPOHUKaIOLWEro 3a c4eT cO6CTBEHHON Macchl, U YacTy,
MPOHMKAIOLLEA 3@ CHET MOHWKEHHOTO AaBneHnus. [Na BakyyMHbIX SKOPeW, HaXOASILMXCA B BbICOKOMNACTUYHBIX [IWHAX,
BpeMsi KOHCONMAaLMN MOXET BbiTb ANUTENbHBIM, U MOXET HabniogaTbCA NOCTOAHHASA NOTEPS HaNpsPKEHUsI CABUra; TeM
caMbIM KOHe4YHoe BOKOBOe TpeHWe Mocne NOMHON KoHconuaauuun ByaeT MeHblUe, YeM UCXOJHOEe HeHapyLLUEHHOe Hanpsi-
XeHue casura (T. e. KO3 PULIMEHT cLUenNeHna o, MeHblle, YeM 1,0 nocne NonHoi KoHconuaauumn), n B 4acTu SKops,
NMPOHUKaIOLLEN 3a cHeT COBCTBEHHOI MAcChl, U B 4acTU, NPOHUKaKOLWEW 3a CHET NOHWKEHHOrO AjaBMneHuns.

HekoTopble uccnepgosatenu [122] 3aasunu, YTo YacTb AKOPSA, NPOHUKLWAA 3a CYET MOHWKEHHOro AaBreHus!, Kak
npaBuno, BbICTpee KOHCONMANPYETCS U MeHbLUee KOHeYHoe 6okoBOe TpeHWe HabnoaaeTcs Nocre NosHoi KoHconuaauumn
MO CPaBHEHWIO C YacTbto, MPOHUKHOBEHNE KOTOPOI NPOU30LLITO 3a cHeT cobcTBeHHO Macchl. Ha pucyHke A.20 nokasaH
CTaHfapTHLIA rpado MK MPOrHO3MpOBaHUA KOHCONUAALNW FPYHTa NPUMEHUTENBHO K BaKyYMHOMY SIKOPHO 60MbLLOro AuaMeT-
pa B TUMUYHOM TPYHTE U NPOUIIOCTPUPOBaHA HEONPEAEeneHHOCTb TEYEHNA NPU onpefeneHnn KoOHconuaaLum rpyHTa.
MeToabl, npuBegeHHble B [121] u [123], AaHbl ¢ pasnuyHbIX YacTelt BAone 60KkoBoi YacTu sikops. KoHconuaauus rpyHTa
BAOMNb YaCTU AKOPS, NPOHUKAIOLLEN 3a CHET MOHWXEHHOro AaBNEHWUSA, MOXET BO3HUKHYTb HAaMHOrO BbICTpee, 0AHaKoO Mo-
CTOSIHHOE YMeHblUeHWe MOXeT ObiTb cunbHee. MeToa, npuBegeHHbli B [123], 6bin paspabotaH ansi 3abUBHLIX cBaii ¢
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OTHOLLEHMEM AMaMeTpa K TonWUHe CTEHOK MeHee 40. MeToj, ykasaHHbli B [121], 6bin NpeanoxeH Ans NPOHUKHOBEHUS
3a CYET MOHMXKEHHOoro AaeneHusi. Oba MeToaa cneayeT NPUMEHSATb C OCTOPOXKHOCTLIO BHE iMana3oHa AaHHbIX, UCNOMb30-
BaHHbIX Npu ux paspabotke. [ipyrue Mmetoasl, pa3paboTaHHble ANA 3a6UBHLIX CBaid, BKIOYalOT METO/, ONMUCaHHLINA B [124].
He cyujecTByeT eAnHOIo ANsi MOPCKOW HedpTerasoBoii oTpacnu MeToaa NOCTPOEHUS KpUBLIX KOHcoNuaaLuu.

Kak 1 B cny4ae ¢ Apyrumu cuctemamm ceanHbiX PyHAAMEHTOB, BbIMUCNEHHAA KOHeYHas yaepKusaroLasa cnocob-
HOCTb AIKOPS A0KHA GbiTh yMeHbLLEHa, €Ci KOHCoNUAaauns rpyHTa He GyaeT 3akoH4YeHa J0 TOro, Kak Ha cBaiiHble SKops
GyayT NPUNOXeEHbl 3HAaYUTENbHbIE CUBI.
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X — Bpemsi nocre ycTaHoBKU (gHel); Y — anbga = (6okoBoe TpeHWe B MOMEHT f)/(HeHapyLLeHHoe HanpsXeHWe caBura);
a — Bogard [123] — anameTp = 6 cyTOB; TONWKHA CTEHOK = 1,8 Alonma; cpeaHAa Kpusas; b — Andersen and Jostad [121] — anbda B
MOMEHT ycTaHoBKkU = 0,3; anba npu koHconuaauumn 90 % = 0,65

PucyHok A.20 — MNpuMep yBeNUYeHns KoshuLMeHTa CLUENNeHuss co BpeMeHeM

OdpeKT KoHcoNUAaLUU MOXET ObITb peLleH pasnu4HbIMU NYTAMU B X04e NPoeKTUpoBaHUa. KOHCTPYKTOp MOXET
obecne4nTb agekBaTHYIO YAEepXKUBaIOLLYtO COCOBHOCTL SKOPS, eCnu:

- BaKyyMHbIA SKopb CNPOEKTUpOBaH ¢ YaCTUYHOW KOHConuaaLuei rpyHTa,;

- BaKyyMHbIi SKOpb yCTaHOBIIEH 3a40Mro A0 NOLCOeANHEHUS NNaBy4ero cCoopyxeHus, YTobbl obecneunTb Tpebye-
MYIO KOHCOMUAaLMIO FPYHTa, KOrAa cucTema nosuLMOHUPOBAHWUS UCTbITEIBEET pacHeTHLIE Harpysky;

- ANs orpaHUYeHHOro nepuoga BpeMeHn Mexay YCTaHOBKOW cMCTEMbI MO3MLIMOHNMPOBaHNS U Ha4anom JobblYn CHU-
XEHHble KpUTEPUU SKCTpeMarnbHbIX BO3AENCTBUIA MOTyT GbITb MPUHATEI HA OCHOBE aHanunsa npuemMeMbiX PUCKOB.

A.10.4.3.2.2.4 B3anMoCBA3b MeXAy ropu3oHTanbHOW M BepTUKaNbHOW yaepKMBatoLLeit CrnocoBHOCTLIO

Koraa BakyyMHbI SIKOpb NMPOTUBOCTOUT pacyeTHLIM BO3LENCTBUAM, TO BepTUKarnbHble Y FOPU3OHTamnbHblE KOMMO-
HeHTbl yAepXuBatoLLelh cnocoBHOCTU SKOPSA He MOBWUNN3YIOTCA HezaBucuMo. CBA3N Mexay BepTuKarbHEIMWU U TOPU30OH-
TanbHbIMU KOMMOHEHTaMK yaepKuBatoLLeit cnocobHOCTU MoryT BbiTk BaXHbIMU B OnpeAeneHHbIx cuTyaumsx. Mccneposa-
HWUA MoKasanwu, YTo AnA YrroB AKOPHLIX NIMHUIA B MecTe NpoyLUUHbI Ha ypoBHe 15°—45° (Npu naMepeHun ot ropusoHTanm)
urHopupoBaHue aToit cesasn [110], [125] MoxeT ObITb HEKOPPEKTHLIM.

MpeacTaBneHHoe Huxe 06CyXAEeHNE MOXHO MPUMEHUTb TOMBKO K MOHTaXY, M NOSTOMY €ro Hefb3s UCMonb3oBaTb
ANS npoekTupoBaHus. MNpumep AuarpaMmel B3auMOLENCTBUA OTKA30B, NOKasaHHbIA Ha pucyHke A.21, ABNAeTCA TUNWY-
HbIM AN BaKyYMHbIX SKOPE C OTHOLUEHWEM ANWNHBI K AUaMeTPy Ha YpoBHE 5, C FPYHTOM C NTMHENHbLIM MOBbILLIAOLUMCS
HanpsKEeHWEM CABUra 1 HU3KUM HamnpskeHneMm cABura Ha MOpckoM AHe. LLiBapToBas npoyLunHa pacnonoxeHa Ha oboiime
cBau, NpMMepHO Ha 2/3 Huxe BepxHei YacTu cean. B aTom npumepe guarpamma nokasblBaeT, YTO €Cnu cuna nepBoHa-
YaribHO BepTUKarbHas, a LWBapToBas NpoylMHa Haxoautea nog yrnom 40° unu 45° n BnnoTb o 90°, To pexum paspy-
LUEHWUS KOHTPONWpYyeTCs BeEpTUKanbHbIM BhlgeprusaHuem un umeetcs 100 % BepTukanbHON cnocobHoCTU. AHamornyHelM
cnocoboMm, ecnu cuna B OCHOBHOM FOPU3OHTarbHas, a yron LIBapTOBOW NpoyLUuMHbl cocTaBnsaeT oT 0° o 15°, To pexumM
paspyLUEHWUSA KOHTPOMUPYETCSt FOPU3OHTamNbHbLIM BhlgepruBaHuem u uMeetcsi 100 % ropusoHTanbHoN cnocobHoCTH ceau.
B sTOM cny4yae MakcumarnsHasa ropusoHTansHas cnocobHOCTL coCcTaBnAET 1,8 pa3a OT BepTUKanbHoi cnocobHocTU. Ecnun
TeM He MeHee yrof LBapTOBOW MpoyLMHLI cocTaBnsieT 15°—40°, To uMetoTcs CNOCOBHOCTM MeHbLUE MaKCMMarbHbIX
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BepTUKamnbHbIX U FOPU3OHTanNbHLIX. B NokasaHHOM npumepe nmeetcs Tonbko 90 % BepTUKANBHOW CMOCOBHOCTU; U UMeto-
LascA ropusoHTanbHas cnocobHoCTb ymeHblieHa Ao 150 % oT BepTUkarnbHoi cnocobHOCTH, ¢ NnepBoHayarnbHeix 180 %.
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X—HIV o Y — VIV, oy V — BepTUKanbHbIA KOMMOHEHT HAarpy3ku; H — ropusoHTanbHbIi KOMIMOHEHT Harpy3ku,
Vinax — BepTUKanbHas KoHeuHas CrocoGHOCTb SIKOpS AMNs YUCTO BEPTUKArIbHBLIX Harpy3ok

MpumevyaHnsa

1 OTa gvarpaMma B3aMMOAEWCTBUSI AaHa TONbKO ANSl WAMOCTpaUUn U He MpefHas3HayeHa Ansi NPUMEHEHUS B
NPOEKTUPOBaHUM.

2 Yrnbl WBapPTOBOA MPOYLLUWHBI U3MEPSIIOT OT rOPU3OHTaNN.
PucyHok A.21 — lNpumMep Anarpammel B3auMoaeicTBUSA OTKA3oB

A.10.4.3.2.2.5 KoatppuumeHTl 6esonacHocTu

KoadhpuumeHTsl 6e3onacHoCTU yaepxuBatoLwweil cnocobHOCTU ONpeAensioTes Kak OTHOLLEeHWe HecyLleil cnocobHo-
CTU K MaKCMMarnbHO cune yfepxaHusi SKOpst Ha OCHOBE AUHAMWYECKOTO aHarnusa, U OHU NpeAcTaBneHsl B Tabnuue 7 (cm.
11.4.3) ansa oceBbIX U 6OKOBLIX cu. MHpOpMaLMA 0 B3auMOCBSA3N MEX/Y rOpU30oHTanbHON U BEPTUKarnbHOW yaepXusato-
el cnocoBHocThio NpegcTaeneHa B A.10.4.3.2.2.4. OceBoii koadmrumeHT He30MacHOCTU YUMTLIBAET, YTO cBasi cCHa4ana
Harpy»aeTcsi Npu HaTsXKEeHUM 1 NOSTOMY MX YAepXKuBatoLlas cnocobHOCTb BhILLE, YeM Y CBal, HarpyXeHHbIX Npu cxaTuu.

[opu30oHTanbHbIA XapakTep NOBPEXAEHWA CBail cHUTaEeTCA MeHee pa3pyLUMTENbHBIM, YeM BepTUKanbHblid. bonee
HU3Koe 3HadeHne koaddpumeHToB BesonacHocTh BbiNno pekomeHgoBaHo B Tabnuue 7 ana 60koBoi HecyLleil cnocobHo-
CTU cBail. Micnonb3oBaHne KoahhuLneHToB 6e30nacHOCTU OTAENBHO ANA BepTUKANbHON U ropM3oHTanNbHoON cnocobHoCTH
cBaii MOXeT BbITb MPSMO HanpaBlieHO Ha MPOCTOI aHanmM3 CXXaToW30rHYThIX SNEMEHTOB, HanpUMep MOBUMBLHBLIX CUCTEM
nosuyuoHupoBaHus (cMm. A.10.4.3.2.2.2.3.4), ogHako Gornee croxHble METOAUKN HE pasnuyaloT Mexay BepTUKanbHbIM 1
rOpU3OHTasbHEIM COMPOTMBIEHNEM CBal.

KoadbpumeHT 6e30nacHOCTM, UCTIONb3YeMbIA MPY NPOEKTUPOBaHUN, AOMXEH ObiTb OCHOBaH Ha MéXaHU3Me 0Tkasa,
KOHTpONUpYHoLLeM YaepXuBatoLLyto CnocoBHOCTb SKOPS, @ He TONMbKO Ha yrie weapToBHoro obyxa. HecmoTps Ha To, UTo
yron LBapToBHOro obyxa u MexaHW3M OTKasa CBsi3aHbl, Apyrue napaMeTpbl, Takue Kak npodusb rpyHTa, reoMeTpus sKops,
a TakKe TOUKM NPUNOXEHUST HAarpy3aKu, Takke BaxKHb!l 4115 onpefeneHns MexaHu3amMoB oTkasa. Ecnv oceBoe BbigepruBaHue
KOHTpONMUpyeTCs, MUHUManbHoe 3Ha4eHne KoadduuneHTa 6e30NacHOCTM HOMXHO COOTBETCTBOBaTL Tabnuue 7, BHe 3a-
BMCMMOCTM OT yria LWBapToBHOro 06yxa. ECru KOHTponupyeT cuTyaLmio 6o0KoBOe BhlfepruaHine, MUHUManbHoe 3Ha4YeHe
FOS pomxHo cooTBeTcTBOBaThL Tabnvue 7, BHe 3aBUCUMOCTM OT YrNna LBapToBOi npoylumHbl. B dopmyne (A.26) npea-
nNaraeTcsi ob6ecneqnTs 00beaMHEHHBI KO3 hULMeHT Ge3onacHoOCTW ANs CUTYaLnid, korfa Hu oceBas, HU 6okoBast cnocob-
HOCTb He KOHTPONMUPYET KOHCTPYKTUBHbIE peLleHns. Jns ykasaHHOW reoMeTpum, TOUKM KpenneHns npoyLLnHbl U npoduns
rpyHTa 06beAMHEHHbIR KOS DULUMEHT 6e30MacHOCTU MOXET ObITb BbIYUCIEH creaytoLLmM obpas3om:

Ecrn 6 < elateral' FOScombined = Foslateral
Ecnun 0 2 8,4, FOS = FOS
ECnU B340 S0 <0

combined axial

axial

9 —Biateral

axlal
lateral eaxial ~Y lateral

- FOS lateral )’ (A.26)
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rae FOS, ompined — 0BbeANHEHHBI FOS;
FOS|ytera — BoKoBOA FOS 13 Tabnuubl 7,

FOS, a1 — oceBoit FOS 13 Tabnuubl 7,
6 — yron AKOPHOMN TMHUM OT FOPU3OHTaNM B TOYKe KpenneHus ceau,
Blateral — YrON SIKOPHOM NMUHUUA, N3MEPEHHbINA OT FOPU3OHTANN, HIKE KOTOPOTO KOHEYHas CnocOBHOCTL KOHTPO-

nupyetcs 6oKoBOWA CrocoBHOCTEIO;

MpuMevaHne — BokoBast cocoBHOCTL onpeaensieTcst kak CocOGHOCTL B YCMOBUSIX TONBKO FOPU3OHTaNBHBIX
Harpysok.

Baxial — YoM SIKOPHOM TUHIW, M3MEPEHHBI OT FOPU3OHTANM, BhILLIE KOTOPOrO KOHEYHAS CNOCOGHOCTEL KOHTPO-
npyeTcs 0ceBoit CNOCOBHOCTbIO.
MpumMmevaHune — OceBasi CNOCOGHOCTL OMpeAensieTcs kak CnocOGHOCTL B YCIOBUAX YMCTO BepTUKAaNbHBIX

Harpysox.
PucyHok A.22 unnocTpupyeT AnanasoH NpUMeHeHNs pasnunyHbix anemMeHToB dopMynsl (A.26).

Y1i
1,2
1

; ZA NS
7 A\

0,6

\
ol A
0,2

0,0 LI LI L UL

Y24

o
ot

4 5 X2

X1 — H/V ax: X2 — yron Harpyaku (oT ropusoHTtanm), Y1 — VIV, ... Y2 — koadhpuymneHT 6esonacHoctn, FOS ,mpined:
17— FOScompined = FOSaxial 2 — FOScompined B cO0TBETCTBUM C hopmyniol (E.S); 3 — FOS ompined = FOSiaterals 4 — Oaxia
5 — Bjaterals 6 — FOSigteral; 7 — FOSgyia)

PncyHok A.22 — BbluncneHne Heobxogumoro koadduumeHTa 6esonacHocTy
KaK YHKLMU pexnma paspyLUeHus

A.10.4.3.2.2.6 JononHutencHele TpeboBaHWA

a) 3aKkpelTas U OTKpbITas BEpXHUE YacTU BaKyyMHbIX SiKkopeit

BepxHss YacTb BakyyMHbIX SKOpel AOMKHa 0cTaBaTbCs repMeTUHHON Ha NPOTAXEHUW BCEro cpoka sKcnnyaTauuu
MECTOPOXIEHWUS, €CIN NPUHLMN ee JeUCTBUS OCHOBaH Ha NpMXMmatoLLleM YCUrum, cosfaBaeMoM BHELWHUM AaBreHneM,
BCMNEACTBUE OTKa4Ku BO3jyXa U3 BepxHel kaMmepbl cBau. HeobxofMo NpMHUMaTE BO BHUMaHWe, YTO C POCTOM KOHCOSW-
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Aauuun rpyHTa n ygenudeHnem 60KoBOro TpEHUS O FPYHT CHWKAETCA HEOBXOANMOCTL B NMPUXUMaIOLLEM YCUnuK, cosasae-
MOM BHELUHWUM AaBMEeHNEM, U CHWKaeTcs TpeboBaHne K noajepXKaHuio B repMETUHHOM COCTOSIHUM BEPXHE Kamepbl cBau.
[Ina BakyyMHbIX AKOpeil, CNBITLIBAIOLLMX MaBHLIM 06pa3oM ropusoHTarnbHbLIe Harpysku, noaaepXaHue repMeTMyHoCTU B
BeEpXHel Kamepe He ABNSAETCS ONpeAensiowmM ANS yaepXuBatoLeil cnocobHocTu.

b) AHu3oTponua npegena NPO4HOCTH

BbluucneHus yaepxusalolleil cnocobHOCTH creayeT BbINOMNHATbL, UCMONb3ysi aHU30TPONUYECKOe cTaTu4eckoe Ha-
npsbxeHne casura, Bkntodasa apdekTbl 06beAUHEHHOW CTaTUYECKON U LIUKITMYECKOW UCTOPUMN HarpyXeHus.

¢) BHyTpeHHUe konbLeBble pebpa ecTKoCcTH

B oTHoWweHUN GonbLuMx AONMTOBPpEMEHHbIX Harpy3okK, a TakKe B OTHOLLUEHUW BaKyyMHbIX SKOpPeN, KoTopble HerepMe-
TWYHBI B BEPXHEW 4YacTy, NOBEPXHOCTHOE TPeHWe BAOMb BHYTPEHHE! 0BLUMBKY 0OKU SIBNSIeTCA BaXHOW COCTaBMnstoLLei
yaepxuBaiowein cnocobHocTu. TpeHWe 0 BHYTPeHHUE NOBEPXHOCTU CTEHOK BaKyyMHbIX SIKOPeid MOXeT ObiTb 3HauuTenNb-
HO HWXe NPOYHOCTW Ha CABUI BCMeACTBUE BO3AEACTBMIA, BOSHMKAIOLWMX B NEPUOS MOHTaXHbLIX paboT, B 0COGEHHOCTU B
criyyae, ecnu AKopb UMeeT BHyTpeHHUe pebpa xecTkocTu. MNpu norpyxeHnMn BaKyyMHbIX SKOpel ¢ KonbLieBbIMM pebpamn
XKECTKOCTU rMMHa U3 BEPXHEW YacTu reonormyeckoro paspesa u Bofa MoryT 3afiepXxusarbcs Mexay pebpamu XecTKocTH,
TeM caMblM CHUXas yAep>KUBaIoLLyto cnocobHOCTb Akopsi Ha bonblunx rmybuHax. B Takux criydasix nornoctu Mexay Korb-
LieBbIMU peBpamMun XXeCTKOCTW MOTYT BLICTYNaTb B Ka4ecTBe ApeHaXHbIX KaHaroB.

d) HennoTHoe conpukocHOBEHUE

MoxeT obpa3oBaTbcs 3a30p CHapyXKW Ha akTUBHOM CTOpoHe (T. . obpaTHol cTopoHe) sikopsi. MMetoTtcs Heonpefe-
JIEHHOCTM Mo MOBOAY TOro, KaK NporHo3upoBaTb 06pa3oBaHWe 3a30pa; €Cniu TOMNBKO MWHa He Msrkas U No CyLLEeCTBY He
MMeET HyIneBYI0 YacToTy NepeceyeHns, B 3TOM criydae 3a3op He obpasyetcs. MoaToMy HeobxoMMO AenaTb KOHcepBaTUB-
Hble JOoNyLIEeHUs No OTHOLLEHMIO K TOMY, ByAeT N cpopMUpoBaH 3a3op unu HeT. HeobxoaMMO KOHCEPBaTUBHO YYUTLIBATL
pa3MeLleHe TOYKN MPUIIOKEHUS Harpysku JOCTaTOMHO Aarieko, HWKe OnTMManbHOW rnyOuHbl NPpUNoXeHWs Harpysku K
BEpPXHEN YacTh BaKyyMHOro siKopsl, YTOObl CMECTUTb €ro BHU3 (T.€. OT HanpaBneHWa SKOPHOW NUHWUKM) NPU Harpy>XeHWun,
4YTOObI He JONYCTUTL CO3fjaHue 3a3opa.

e) donycku Ha ycTaHOBKY

Mprvemnemble AOMYCKU Ha YCTAHOBKY (HanpuMep, HAKMNoH W OpueHTaumMs) 4OMKHbI ObITb BKITIOYEHbI B BbIYMCIIEHUS
yAepxuBaroLeil cnocoBHOCTH, NOCKOMBbKY HAKMOH WU BHEMNMOCKOCTHOE HarpyXXeHWe MOryT YMeHbLUUTb YAepXUBaloLLyio
CMNocoBHOCTL cBaw.

f) UsmeHeHune HapyxHoro guameTtpa

N3MeHeHWs1 HapyXHoro gnamerpa ¢ rnybuHon MOTYT CHU3UTL NPOYHOCTL Ha rpaHuLEe pasgena «csas—rpyHT». Mpo-
€KTHble peLleHNs JOIMKHbI NCKITIoYaTb MPUMEHeHNe BaKyyMHbIX SKOpei, B KOHCTPYKLUW KOTOPbIX MCMOnb3yoTca obeqaitkn
€ NepeMeHHbIMU HapyXHeIMU AuameTpamu.

g) MecyaHble crioun

MecyaHble cnou, ecn UMerTCs, MOTYT OKasbiBaTb CYLLECTBEHHOE BIIUSIHNE Ha YA epXUBaloLLyto cnocobHocTb. He-
obxogumo obecneynTb, YTOBEI NecHaHkble Criou He Bbi3biBariv U3GHITOMHOMO APEHUPOBAHUA U NepepacnpeaeneHus aaene-
HWS, KOTOPOE MOXET OTpULiaTENBHO NOBNUATL Ha NpWXUMaroLLee ycunue, cosjaBaeme BHELLHUM JlaBrieHueM, BCneacTemne
OTKa4Kku Bo3gyxa U3 BepxHei Kamepbl BakyyMHOro AKops, ocobeHHO ecnu siIKopto NpUAETCA NPOTUBOCTOSATE [ ONTOBPEMEH-
HbIM Harpyskam.

h) PaccTosiHue Mexay MecTaMun yCTaHOBKU

Ecnn HyXHO M3BMeYb AKOPb U YCTaHOBUTL MOBTOPHO, TO ONpeAeneHne MUHUMAanbHOro pacCcToAHUA MeXAy NnepBbiM
MECTOMNONOXEHNEM U NMOCNEAYIOLUM MECTOM AOIMKHO 06ecneynTb, YTOOLI IPYHT, HapyLUEHHbIW NPY NepBOi YCTAHOBKE, He
66111 MOBUNU30BaH, Korga AKOpb NPOTUBOCTOUT PacyeTHLIM Harpy3kam B NMocriefyioLeM MeCTOMNONOXEHNN.

j) MponoHruposaHHoe Bo3gencTBUE

HomxHa BbITb ydTeHa NpojomKUTENbHOCTb AONTOBPEMEHHOTO BO34eiCTBUSA (HanpUMep, ornoraaHue B YCIOBUSIX
KOMbLEBOro Te4eHUs ), NepUoa LIUKIINYECKOro HarpyxeHus, u AomkHa 6bITb CKOppeKTUpoBaHa crnocobHOCTb SIKOps € yde-
TOM BCEX YKa3aHHbIX appekToB. [puMepbl yMeHbLUEHUS cnocoBHOCTH Kak pyHKLMM BpEMEHM YAEPXKaHUS BO3feiCcTBUS B
OTHOLLEHUW BEPTUKaNbHO HarpyxeHHbIX Akopei B mMuHe MekcnkaHcKoro 3anuea npeacrasneHs! B [126].

KomBWHaLMs yKkasaHHbIX acrneKToB MOXET WCMOoNb3oBaTbCs NMpU NPOEKTUPOBaHUK MPUEMNEMO KOHCTPYKLMK Ba-
KYYMHBIX siKopeid. M3-3a CnoXHOCTU aHanuaa BO3MOXHOCTEH KPYMHbIX CTaLMOHapHbIX BaKyyMHbIX SKOpei Heobxofnmo
NMPOKOHCYMETUPOBATLCA C FEOTEXHUHYECKAM CreLManicTom.

A.10.4.3.2.3 PacyeT npo4HOCTH

A.10.4.3.2.3.1 OcHoBHbIe thakTopsl

OTOT NoANYHKT NpeAHasHadeH, 4Tobbl AaTb yKazaHusi U NPEAOCTaBUTb KPUTEPUM ANS pacHeTa NPOYMHOCTU BaKyyM-
HbIX fIKopeil. HekoTopble U3 YKasaHWi 1 KpUTEpUeB Talkke NPUMEHUMBI B OTHOLLIEHUM 3abUBHbIX cBall. Pac4eT NpovHOCTH
NIUTOBUAHBIX AKOPEi He paccMaTpuBaEeTCs, NOCKOMbKY, Kak MpaBuIlo, BLIMOMHAETCA M3rOTOBUTENAMU SKOPEN.

A.10.4.3.2.3.2 AcneKTbl M3roToBneHus

KpuTepuu pacyeTa NpoYHOCTU AaHbl B credyoLmx pasgenax v AoNycKaloT, YTo BakyyMHble Skops (cBau) 6binum na-
roTOBMEHbI C OnpefeneHHbIMU pasmepamMin 1 gonyckamu. Kak MUHUMYM, criefyloliue pa3Mepbl U AONYCKN JOMKHbI BbITb
yKa3aHbl B cneludukaLum no U3roToBneHuno BakyyMHOro Skopsi TOMMMO AUaMeTpa cBau W NepeYHs TONLWMH CTEHOK:

a) ANvHa ceait

MonHasn anvHa cBau AonxHa ObITh YKaszaHa ¢ NpuemnemMelMu gonyckamu. MuHMManeHas gnuHa, ykasaHHas Takum
obpasoM, fomkHa BbiTe NPUEMIEMOii MO OTHOLLEHUIO K reOTEXHUYECKUM pELLIEHUAM,;
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b) oTkNOHeHWe OT KpyrnocTn

OTKINOHEHWE OT KpyrnocTu npeacraensieT coboil pasHOCTb MeXAY HapyXHbIM AUaMETPOM U BHYTPEHHUM Aname-
TpoM B nto6oii Touke BAONb ASIMHBI CBaN U HE AOIMKHO NpeBbiWwaTh 1 % OT HOMUHANBHOTO HapPYXXHOrO (UM BHYTPEHHErO)
Aunamertpa [14], [127]. OkpyrnocTb BenMunHoin 1 % ABRAETCA MaKCUMarnbHEIM OTKIIOHEHUEM OT KPYriloCTU, KOTopoe Npu-
HATO B hOopMynax BbiNy4nBaHus, npusefeHHbIx B [8], [82] u B [128].

[ns KaXkAoro cevyeHnss MMHUMarbHO JOIMKHO ObITh ABa HaGopa no Be Napbl AUAMETPOB, KaXabli U3 KOTOPbIX A0M-
XeH BbITb 0TO6paH (T. €. BOCEMb TOYEK N0 OKPYXHOCTU cBaun). Ha pucyHke A.23 atn BoceMb Todek 6yayTt A—E u G—C ansa
nepsoro komnnekta u F—B n D—H ansa BToporo komnnekTa. Ha pucyHke A.23 Taioke npueefeHa npoleaypa UsmepeHus
OTKIMOHEHWI OT KpYrnocTn Ha obeyvaiikax ¢ UX NpoAonbHLEIMU OCAMU B FOPU3OHTaNbLHOM NONOXeHUW. OTa MeToAuKa ycTpa-
HAET apdeKT, AeCTBYIOWMNIA HA BLIYUCNIEHUA OTKINOHEHUIA OT KPYrnoCTW No OBarbHOCTU 06e4aiikn us-3a Cunbl TSHKECTH.
AnbTepHaTMBHBEIM 06pa3soM U3MeEpPEHUs OTKIIOHEHMWIA OT KPYrnMOCTU MOXHO BLINOMHUTL, KOFA4a OCb MArb3bl pacronoxXeHa
BEpPTUKANLHO.

War 1 LWar 2
- Namepute AE 1 GC - MoBepHyTb Ha 90°;
- usmeputb GC v AE;
- ocpefHUTb 3HadYeHuA AE;

ocpefHUTb 3HadeHunsa GC;
- onpeaenuTb OTKNOHEHME OT KPYITocTu
Ha OCHOBE CpefiHUX 3HaYeHWi

LWar 3 Lar 4
- NoBepHyTb Ha 45°; - MoBepHyTL Ha 90°;

- nameputs FB n DH

n3ameputs FB 1 DH;

- ocpefHUTL 3HaueHUA FB;

ocpefHUTbL 3HayeHus DH;

- OMpeAEenUTb OTKNOHEHUA OT KPYrnocTu
Ha OCHOBe CpefHUX 3Ha4YeHU

PucyHok A.23 — lNpoueaypa U3MepeHuss OTKITOHEHWUIA OT KPYIIiocTU cBau

C) OTKINOHEHMWE OT LMIUHAPUYHOCTU

OTKIOHEHWe OT LMNWHAPWYHOCTM MpeAcTaBnser coboil Mepy Ans NOKarnbHbLIX OTKNOHEHWIA CTEHOK cBan OT WX
TeopeTnyeckoin opMbl, @ B 3TOM criydae oT Iy aHanorn4Horo co ceaei paguyca. OKpyrnocTb U3MEPAETCA C NOMOLLbIO
nekansHoro WwabnoHa, KOTOpbIiA UMeeT OHY KPOMKY, CKOLLIEHHYIO B CTOPOHY TEOPETUYECKOrO BHYTPEHHErO UM HapYXXHOro
paauyca (B 3aBMCUMOCTU OT cUTyaLuun). PekomeHayemas AnvHa Ayrv nekanbHoro wabnoHa coctaensaeT 1/10 oT okpyx-
HocTu cBau. MamepeHune oKpyrnoctu obecneynBaeT, YTO BMATUHLI, NATHA KOHTaKTa Unu Apyrue reoMeTpudeckne nsbaHbl
He GyayT oTpuLaTenbHO BO3AeiCTBOBaTbL Ha COMPOTUBIIEHWE BbiMyYMBaHUIO CTEHOK LIUITMHAPUYECKON CBau MpU 3acackl-
BatoLLeM MPOHUKHOBEHUN.
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Mo mMepe TOro Kak NPOTAXHON LWAGMOH NepeMeLLaeTca BOKPYr OKPY>XXHOCTU cBaun B NNIOCKOCTU, NEPNEHANKYNAPHOW
K OCM cBau, 3a30p MeXay fekanbHbIM WabnoHoM u cBaei usmepstoT. MpuemneMelit gonyck MoxeT 6biTb onpeaeneH Ha
OCHOBE HeNMMHERHOro aHanua ycToumBoCTU CTEHKU cBanu. KonNn4ecTBo OKPYXHOCTEN, NPOBEPEHHLIX BAOMb ANWUHBLI CBaMu,
[OIMKHO BbIThb JOCTAaTOMHBIM ANA YNaBMMBaHUS BCeX NOTEHUUaNbHbIX BMATUH UK NATEH KOHTaKTa Ha cBae. MoBepoYHyto
NUHENKyY, yaepXusaemyto napannenbHo NPoAofbHOW OCKU cBau, cneayer UCNoNb3oBaTb ANSA UCCNeAO0BaHUA NPOTKEH-
HOCTHU NOBLIX BMATUH, KOTOpble 0GHapy»KeHbI C MOMOLLBIO NeKanbHOro wabnoxa, cM. [82] n [130] B OTHOLWEHUM yKa3aHWi
Nno TakMM U3MEPEHUAM.

PekoMeHpyeTcs, 4To6bl NporpamMMa KOHTPOIS pasMepoB BKNoYana NpoBepKy OTKNOHEHWIA OT KpYrnocTU U UMNUHA-
PWYHOCTU Kak 4acTh npouecca ¢popMUpoBaHus rrnb3bl. OTAenbHbIE MMNb3bl HE AOMKHBI BKNHOYMATLCA B KOMMOHOBKY CBal,
noka He 6yAyT yA0BNeTBOPATL TpeboBaHNAM [JONYCKOB NO OTKNOHEHUSAM OT KPYFMOCTU U LIMNUHAPUYHOCTU. KoMnnekTHas
cBasi TaloKe MOANEXUT OKOHYaTEeNbHbIM NMPOBEPKaM OTKMOHEHWUI OT KPYrAoCTh N LUAUHAPUYHOCTM NOMUMO UCCNEeAoBaHUS
NpPSAMOSTMHERHOCTU U NPOBEPKN ANUHBI;

d) npsAMonuHeiHoCTb

B uenom obuwaa npaMonMHeWHOCTL loMKkHa BbITh cornacosaHa ¢ TpebosaHuamu [8]. Mo npudnHe aoBonbHO 6onb-
LLIOro OTHOLUEHUSA AWaMeTpa K ANMHE BaKyyMHbIX siKopei Takue cBau o6blMHO He NOABEPraloTCA peXumy oTkasa npu no-
Tepe YCTOWYMBOCTU KOMOHHBI, KOTOPLIA OyAeT NUllb YCUNUBaTLCA HEAOCTAaTKOM NPAMONUHEAHOCTU. TemM He MeHee no-
KanbHas noTepsl yCTONYMBOCTU BO3MOXHA, NOSTOMY PEKOMEHAYETCA BLINOMNHUTL U3MEPEHUA NOBEPOYHON NUHEWKON B
nepeYncrieHnu c).

A.10.4.3.2.3.3 Morpy304HO-pasrpy3odHble paboTkl U TpaHCNOpPTUPOBaHNE

UTo6bl KOHTPONMPOBaTL 3aTpaThl M BEC U3LENUN, Y BaKYYMHbIX Sikopeil 6onblune CeKkUuun MHOrga M3roTasnvuBalor
13 TOHKOCTEHHOW cTanun. Takne TOHKME CTEHKM CBail 0YeHb YyBCTBUTENbHBI K NOBPEXAESHUAM 3@ CYET UCMONb3OBaHUA
HEeCOOTBETCTBYIOLLIUX BPEMEHHBIX ONOP B XOfE MOrPy304HO-pasrpy3oqHbix paboT Ha 3aBoackoM asope. PekomeHpyetcs
U3roTaBnuBaTh BpeMeHHble NOANOPKN Nepef Morpyskoin/pasrpy3kon U MHCTPYKTUPOBATL TaKENaXHUKOB NO HaANeXalmm
npoLeaypam ¢ BaKyyMHbIMU SKOPAMU.

MoBpexaeHne cBau MOXET NPOU3OATM M B XOAe BLIPY3KU, U B XoAe TpaHcnopTuposaHua. Heobxogumo cobnio-
flaTb OCTOPOXHOCTb MPW MOTPy3Ke U pasrpyske BaKyyMHbIX SKOPel W UX CEKUUi C Lenbio MUHUMKU3aUMn 6oKoBoro unu
BepTUKanbHOro Bo3geicTens. KOHCTPYKUMS CeKLMK U NOATOHKA CBaW B CEKUUSAX He AOSKHA aHHYNWpoBaTb AONYLEHUN
no TpaHcnopTupoBaHuto. Hanpumep, ecnu HeobxoaMM NOYTH NONHBIA KOHTAKT C CeKUMeln ANA XpaHEeHWs cBai, TO Hanps-
XKeHUs, cosfaBaeMble B XOAe TPaHCNOPTUPOBaHWUS, AOMKHbI ObiTb MEHbLUE AONYCTUMBIX PacHETHBLIX 3HAYeHW, n dak-
ThYeckas NoAroHKka cBau AOSHKHa COOTBETCTBOBaTb AONYLUEHUAM, NGO KOHCTPYKUMA CeKUUU AOMXKHa GbiTb nogorHaHa
COOTBETCTBYHOLLMM 06pasom.

A.10.4.3.2.3.4 Pac4eTHble cuTyauum

A.10.4.3.2.3.4.1 Ob6Lmne cBeaeHua

KOHCTpYyKLMA BaKyyMHbIX Skopei AomkHa ObITb cnocobHa NpoTMBOCTOATL MakcUMarsHOMY BO3JieACTBUIO, MPUNo-
XEHHOMY SKOPHBLIMM JIMHUSMU, MakcMMarbHOMY OTpULaTENbHOMY JaBlieHUIo, KOTOpoe HeobXxoANMO ANs Bpe3aHUs SKops
B FPYHT, MakcuManbHOMY BHYTPEHHEMY AaBrneHunto, Heo6XoAMMOMY AN U3BMEeYEeHUs SKOopS, a Takke MakcuMarnsHOMy BO3-
LeACTBUIO Ha AKOpb B Xofe NoAbeMa, Morpy3ku/pasrpy3ku, CKONBXKEHUS, Crycka U U3BIieYeHUs. YcTanocTHasi CTOMKOCTb
KPUTUHECKNX KOMMOHEHTOB W 30H HaWBLICLLEro HanpsKeHUs sSKopsa AoMmkHa O6bITb onpeaeneHa U npoBepeHa Ha npegMeT
Heo6X04 MO MUHUMANBHOW YCTanoOCTHOW NPOYHOCTM.

A.10.4.3.2.3.4.2 Bo3gelcTBMA NO3ULMOHMPOBAHUSA Ha SKOPSA

PacyetHan cuTyauus, kotopas obecrnedmBaeT MakcuMmasbHble rOpU3OHTarnbHbIe U BepTUKanbHblE BO3AEHCTBUA B
MeCTe YCTaHOBKW LUBApPTOBOI NPOYLUMHBI, fOIPKHA MCMOMb3oBaThCs AN rmobanbHoro pacyeta NnpodHocTH sikops. Peakuyun
rpyHTa, KoTopble Obinn onpeAeneHsl B pe3ynsrare reoTEXHUYECKOro aHanuaa, AoMmKHbLI UCMONb30BaTLCA B 3TUX pacyeTax.
[MpoBepky HYyBCTBUTENBHOCTU [OSKHbI BBIMOMHATECS A8 0becrneyeHns Toro, YTo pacyeTHasi CUTyaLusi, KoTopas Bbi3blBa-
€T BO3eNCTBNE CUIMOA, MeHbLLIEe MakcuMarnbHOW, HO, NpuknagsiBaeMasi noj 6onee HeGNaronpuATHLIM YITIOM, onpeaenseT
KOHCTPYKTMBHOE peLLeHue.

A.10.4.3.2.3.4.3 Bo3gelcTBMSA NO3ULMOHUMPOBAHMSA Ha y3nbl NOACOeANHEHNUS BaKyyMHbIX SSKOpein

OB6yxu NoacoeANHEHWUS AKOPHOR NIMHWM UMK COeANHUTENBbHAsA MaHKa ABNSIOTCA BaXHBIMU KOHCTPYKTUBHBLIMU 311e-
MeHTamn. YTobbl COOTBETCTBOBATL KPUTEPUSM YCTaNOCTHOrO COMPOTMBIIEHUS, MPOYLUWHA YacTo SBMSETCA COCTaBHbLIM
TUTBIM HaKOHEeYHWKOM 1 6a30BOI KOHCTpYKLMel. 3To no3BonseT u3bexarb MCNONb3OBaHUSA TSXKENLIX CBapHLIX AeTane,
KOTOpOe MOXET B pe3yfsTaTe CoKpaTWUTb YCTaNoCTHYH CTOWKOCTb. [poylumMHa fomKHa KOHCTpyupoBarthbes, YTobbl yAoB-
NeTBOpUTL TpeboBaHWAM K MPOYHOCTW W ycTanocTu. MNpoylinHa JoMKHa KOHCTPYMPOBATLCA ANA KOHTPOMS pacqETHbIX
BO3/€ACTBUI C COOTBETCTBYHOLLMMU ko3 uLmeHTamm 6esonacHocTh. KoHCTpyupoBaHMe NpoyLUKUHbI AN MAKCUManbHOTO
BO3/ENCTBUA, paBHOe KO3MDULUEHTY 6€30NacHOCTH, YMHOXKEHHOMY Ha MPOYHOCTb HA MUHUManbHOE pa3spbiBHOE ycunue
AKOPHOW NTMHUN, MOXET NPUBECTN K 3HAYUTENIBHOMY 3aBLILLEHMIO 3anaca NPOYHOCTM MPOYLUMHBI, KOTOpYlo ByaeT TpyaHO
CKOMMOHOBaTL ¢ 060104KON AKOpA U JYBNMPYIOLLUMU KOHCTPYKLUAMU.

OO6yx AKOPHOI NMMHWUU BOMKEH 0BecnevnBaTh KOHTPOMb pacYETHOW CUTyaLUK, a NPOBEPKa peakLun y3rioB Nogcoean-
HeHWs1 Akopel JormkHa BbINOMHATLCS ANA o6ecnedeHns Toro, YTO pacyeTHas CUTyaLus, KOTopas Bbl3biBaeT Bo3jeicTeune
CUMbl MeHbLUER, YeM MakcuManeHas, HO UCMonb3yeTca NoA 6onee HeGnaronpuUATHLIM YoM B 0byxe, He KOHTponupyeT
KOHCTpyKumto. OpueHTaums NPUnoXeHHoW K 0ByXy Harpy3ku nojgBepraeTcs Bo3felCTBUIO B3auMooGpaTHOro nposucaHus
AKOPHOW NHWK, BEPTUKANBHOIO HeCoBMnajeHnsa oceill 13-3a HakmoHa SAKOpS U BpallaTenbHOro HeCornacoBaHua n3-3a oT-
KIMOHeHUs OT LieneBoil opueHTaumn. 3Tu dakTopbl HeobxoAMMO Hagnexawum obpa3oM yuuTbIBaTb.
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A.10.4.3.2.3.4.4 BoageWcTBUA NpM 3arnybneHnn BakyyMHbIX SKOPei B rpyHT

[ns BpesaHna SKOps B TPYHT pacdeTHas BEPXHAS rpaHuLa faBneHus BcacbiBaHWA, KOTOPOE HYXXHO A58 Bpe3aHus
AKOPSA B FPYHT A5 pacHETHOro BHEAPEHNS, AOMKHO UCNOMNb30BaTLCA ANSA NPOEKTUPOBaHWNA CTEHOK AKOPA U KOHCTPYKLUK
HaKoHe4HUMKa sikopsi. TeM He MeHee MaKcuMmarbHoe AaBneHue BcackiBaHUS AOMKHO ObITh Bbille, YeM BcachbiBaHue, Mpu
KOTOPOM BO3HUKAET NOALEM BHYTPEHHER NpobKu.

A.10.4.3.2.3.4.5 Bo3geiCTBUA NpU U3BNEYEHUN BaAKYYMHbLIX SIKOPEIA U3 rpyHTa

B OTHOLLEHNM U3BMIEYEHUSA BaKyYMHEIX AKOPe U3 rpyHTa UMEeKTCA Ba YCrOBUS, KOTOpble HEOBXOANMO OLEHUTL:

a) BpEMEHHOe yCroBWe — U3BMeYeHNe BakyyMHBIX SKopei MoXeT noTpeboBaThes 4N CTalUMOHapHBIX CUCTEM Mo-
3MLMOHNPOBaHKSA. Hanpumep, nocne Toro, Kak Bce BakKyyMHble sikopsi ObliM NpefBapuUTenbHO YCTaHOBMEHbl BMeCTe ¢
AKOPHLIMU NIMHUSIMUW, OfHa U3 AKOPHBIX NUHWIA cry4aitHo ynana B MOpe Ha AHO v Bbina nospexgeHa Npu coefuHEeHUM
C cyfHOM. B 910 BpeMs MoxeT 6bITb NMPUHSATO pelUeHWe U3BneYb BakyyMHbIe SKOpS U WBapToByto onopy. Kak npasuno,
nogobHble cUTyaLuu MOryT Bo3HUKaTL Yepe3 30—60 AHeil nocne Toro, Kak 6bin yCTaHOBMEH NepBhIii BaKyyMHBLIW AKOPb.

[nsA MOBMNBHBLIX CUCTEM MO3ULMOHNPOBaHUS BaKyyMHbIE SKOPsi YacTo W3BMeKakoT B KOHLE TEKyLUUX onepayuit 6y-
PEHWSA UK UCMNbITaHWA U NOBTOPHO UCMOMBL3YIOT B APYrUX MECTaX;

b) kOHeuHbIE yCcrioBUSt — BaKyyMHbI€ AKOPS ANSA CTALMOHAPHLIX CUCTEM MO3ULMOHUPOBaAHNSA MOTYT U3BNEKaTLCA B
KOHLIe cpoka UX Crnyxobi.

PacuyeTHOe MakcuMaribHoe BHYTpEHHee AaBneHne, Heobxogumoe Ans U3BMeYeHUs SKOPS ANA 9TUX 4BYX CUTYaLUR,
ZOIMKHO UCnonb3oBaThLCs ANSA MPOEKTUPOBaHUS AKOPHBLIX CTEHOK U 3armyLUKU SKOpsi.

A.10.4.3.2.3.4.6 TpaHcnopTupoBaHue n 06paboTka BakyyMHbIX sIKOpeit

BakyymHble sikopsi 1 npucnocobneHuna Ana UX MOHTaXa AOoMmKHbl NPOEKTUPOBAaTLCA ANS MaKcUMarbHbIX BO3Aen-
CTBWIA, BbI3bIBAaE€MbLIX MOrpy3KO/pa3rpy3koi, TpaHCNopTUPOBaHUEM, NOLABLEMOM, YCTAHOBKOW B BEPTUKaNbHOE NONOXEHNUe,
CMYyCKOM U W3BneveHueM csail. [poeKkTaHT BaKyyMHbIX SKOpe# JomKeH B3auMOAENCTBOBATE C MOAPSAYMKOM Ha npose-
JeHve onepauunil yCTaHOBKW AKOpel Ha aTanax onpefeneHns COOTBETCTBYIOLLMX pacqeTHbIX cuTyaluui. [poekTuposaHue
BCroMoraTesbHbIX YCTPOUCTB AN STUX pacHETHBIX CUTyaLUWil JOMKHO OTBeYaTe MUHUManbHEIM TpeboBaHusm [8].

A.10.4.3.2.3.5 KOHCTPYKTUBHLIN aHanus

A.10.4.3.2.3.5.1 ObLyne nonoxeHus

KOHCTPYKTMBHbI aHanu3s cBail B COOTBETCTBUU € TpeboBaHWsAMK [8] NoaXxoguT ANA cBail ¢ OTHOLLEHWeM AuameTpa
K TonwwHe (D/t) meHee Yem npubnuautensHo 100 k 120. Ans ceaii uunuHapudeckoi popMel ¢ OTHOLLEHWeM D/t, npeBebi-
watowmm 100 K 120, pekomeHayeTcs pa3pabaTbiBaTh NogpobHY0 CTPYKTYPHYIO MOfeSlb METOLOM KOHEYHBLIX 3NeMEHTOB
ANs rnoGanbHOro CTPYKTYPHOro aHanusa skopsi, YTobbl 06ecneqmnTs, YTo SKOPHAA CTEHKa U NPUHAATIEXHOCTU UMELOT afeK-
BaTHYIO MPOYHOCTL B CaMblX HarpyXeHHbIX MecTax.

A.10.4.3.2.3.5.2 Mogenb NpocTpaHCTBEHHOW KOHCTPYKLWUK

Mogenb NpocTpaHCTBEHHOW KOHCTPYKLMU, Kak NpaBuio, COCTOUT U3 BanoyvHbIX 311EMEHTOB NIKOC ApYrme arieMeHTHhl,
KOTOpLIE HYXXHbI AN MOZENUPOBaHUSA cneLmanbHbIX MPOYHOCTHBIX XapaKTepucTuK. STo BMOSHe NOAXOAUT AN cBail € OT-
HoleHnem DAt MeHee Yem mpubnusutensHo 100—120 v NpefBapUTENBHOrO KOHCTPYUPOBAHUSA BEPXHEN 3armnyLuku Unu
LyGnupyoLmnx KOHCTPYKLUMIA NPOYLLUMHEI Ha cBasx Bonbluoro guametpa (T. . D/t > 120).

A.10.4.3.2.3.5.3 Mogenb KOHEYHbLIX 3r1eMEHTOB

MeToz KOHEYHbIX 3reMEHTOB peKkoMeHAyeTcs ANs rnobanbHoi rMnb30oBON CTPYKTYpLl, NNacTUHLI C BepxHeii 3a-
MYLUKOW W OMOPHBIX 3MEMEHTOB, a Takke Aybnvpytoleil KOHCTPYKUMUM NPOYLIWMHEI ANS CBal, Y KOTOpbIX OTHoweHue D/t
Gonblue, Yem npubnuantensHo 100—120. CnoxHeble opMbl, Takue Kak nuTble NPoYLUMHbLI WU CBapHbIe, Takke Heobxo-
AVMMO aHanM3npoBaTh C MOMOLLLIO METOA@ KOHEHYHBIX 3NIEMEHTOB.

A.10.4.3.2.3.5.4 Py4Hble BblMMCIIEHUS

Py4YHble BLIMUCNEHNUS C UCMONB3OBAHUEM SMMUPUYECKUX hopMyNn M 6a30BbLIX UHKEHEPHBIX NPUHLMIOB MOTYT Bbl-
NOSHATBECA TaM, F4e He HyXeH KOHeYHO-3NEMEHTHbIA aHanma.

A.10.4.3.2.3.5.5 ®akTopbl KOHLUEHTPaLUN HanpsXeHus

dakTopbl KOHLUEHTpaUMKU HanpsikeHWid MOXHO onpeaensTe C NOMOLLbIO NMOAPOBHOr0 KOHEYHO-3NEMEHTHOMO aHanu-
3a, PU3NYEecKUxX MoZenei n Apyrux MelCIIUTENBHBLIX METOA0B UK ony6nnkosaHHbIX oOpMyI.

A.10.4.3.2.3.5.6 AHanus ycToi4nBoCTH

DopMynbl AN BEIMUCIIEHNUS YCTOWYMBOCTU CTPYKTYPHBIX 3NEMEHTOB NpY NPOAONLHOM U3rnbe npeacTasneHs! B [14],
[82], [132] n [128]. B KayecTBe anbTepHaTUBHOrO BapuaHTa aHanu3 ycTOWYMBOCTU MpU NpOAOrLHOM u3rnbe u aHanus
YCTOWYMBOCTY Mocrie NpoAonsHOro narnba nubo MoaenbHble UCNBITAHWA cneumarnbHO 060M0YKM UMK MAUTLI MOTYT 6bITh
BbIMOMHEHE! AN ONpefeneHns yCTORYMBOCTW NPU NPOAONBHOM U3rnbe n KOHEYHOIN MPOYHOCTU.

A.10.4.3.2.3.5.7 QuHamu4eckasa peakyums

3HauuTenbHasa JMHaMUYecKkasa peakuma He OXXUAAETCA ANA AKOPSA, KOraa OH HAXoAMTCA NO MECTY, NO3TOMY SKOPHbIe
KOHCTPYKLMU aHanM3NpYoTCs CTaTuyeckn. AHanm3 TpaHCNOpTUPOBaHWUA TEM He MeHee, Kak NpaBuIio, BKIOYaeT AUHaAMU-
Yeckoe BO3JelicTBUe, co3faBaeMoe 3a cHET NepeMeLLeHUn TPaHCNOPTHOro cyaHa.

A.10.4.3.2.3.6 KpuTepun pacveta NpovHOCTU

A.10.4.3.2.3.6.1 HopMbl NpoeKkTUpoBaHUA

B uenom uunuHgpuyeckue areMeHTsl 060N04KU CneayeT NPoeKTUPOBaTh B COOTBETCTBUM ¢ [8] Ans oTHoweHus DIt
meHee 120, unu [128], nubo [133] (Takke MOXHO Ucnonb3osaTb [82]), koraa oTHoweHue D/t npesbiwaeT 120, aneMeHTh
NSOCKOI MIUTHI MPOEKTUPYIOTCS B COOTBETCTBUU € [132] unu [82], a Bce ApYyrue CTPYKTYPHbLIE SNeMEHThLI KOHCTPYMPYIOTCA B
COOTBETCTBMM C [8], HACKOSLKO 3TO NpUMEHMMO. Ecnn KoHUrypaLmmn KOHCTPYKLMIA U YCITOBUS Harpy>KeHUs crneyumarnbHO
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He OTHOCATCS K 3TUM KogaMm, MOryT GbITb UCMONb30BaHbl ApYrMe NPUHATLIE HOPMbI U MpaBuna. B 8TOM criy4dae KOHCTPYKTop
JomkeH obecneunTb cuTyaLuto, Korga ypoBHU 6e30MacHoCTM 1 NPUHLMIEI NPOEKTUPOBaHWS, NofpasyMeBaemele B HacTo-
AilleM cTaHAapTe, afeKBaTHO BhIMNOMHSAOTCS.

A.10.4.3.2.3.6.2 Kateropuu 6e3onacHoctu

[ns pacyeta no AonycTUMbBIM HarnpsXeHWsaM MoryT 6biTb BblieneHbl Be KaTeropun 6e3onacHocTu: kateropus Ges-
OMacHOCTN A OTHOCUTCA K HOPMalibHEIM PacHETHEIM CUTyaUUsM, a kateropus 6e3onacHocT B 0THOCUTCA K pefiko BO3HU-
KaloLMM pacyeTHLIM CUTYaLMsM, Kak nokasaHo B Tabnuue A.9.

Tabnuya A9 — Kputepun 6e3onacHoCTU BaKyyMHbIX ikOpeit

PacueTHag cutyauua Kputepun 6esonacHocTv

MakcumansHo HenoBpexageHHoe COCTosAHne A

MakcuMyM rnoBpexzgeHa ofHa AKopHas fIMHUA

3arnybneHue sKopsi B rpyHT

MoapbiB siKOps (BpeMeHHast)

MoapbiB siKops (KOHe4YHas)

ObpaboTka/nogbem/cnyck /uasneyeHue

V| P>|ITD|(>|>|T

TpaHcnopTupoBaHue

A.10.4.3.2.3.6.3 JonycTUMble HanpspkeHns

NS cTpyKTYPHBIX 31IEMEHTOB, CNPOEKTUPOBaHHbIX B COOTBETCTBMU CO CTaHAapTamu npoektupoBaHua WSD (Hanpu-
Mep, [134]), [onyCcTUMbIE 3HAYEHUS HAaMpPsXKEHUs, peKOMeHA0BaHHbIe B 3TUX JOKYMEHTaX, cneayeT NPpUMEeHATb ANA Hop-
ManbHbIX YCNOBUIA NPOEKTUPOBaHUS, CBA3aHHBIX C KpuTepueM 6esonacHoCcTn A. [Ina aKkcTpeManbHbIX KpUTEPUEB Npoek-
TUPOBaHUS, CBA3AHHLIX C KpUTepueM HGesonacHocTu B, fonycTMMbIe HanpsXXeHUs MoryT BbiTb YBENUYEHb Ha OAHY TPETb.

NS KOHCTPYKLMiA ¢ oBonoykaMu, CNpoeKTUPOBaHHLIMU B COOTBETCTBUM ¢ [128], koacbcuumeHT GesonacHocTH, pas-
Hbll 1,67 ¥, pekOMeHAYeTCA ANs peXuma noTepy YCTOWYMBOCTU ANs KpuTepusi BesonacHocTu A. [Ans kputepusa 6esonac-
HocTu B cooTBeTCTBYtOWMIA hakTOp BesonacHocTh paeeH 1,25 W. MapameTp W BapbUpyeTca ¢ KpUTUHMECKUM HaNPSXKEHU-
€M npm nNpofonsHOM uarnbe u onpegeneH B [128). OH paBeH 1,2 AnNA ynpyrux Hanps>keHWin Npu NpoaonsHOM u3rnbe npu
NponopLUoHabHOM Npeaene U NMOHWKaETCeA IMHERHO AN HEANACTUYHOrO NPOAONLHOroO uarnba ao 1,0, Koraa Hanpsixe-
HWe nNpu NpojorikHOM M3rnbe paBHO Npeaeny nnactTuyeckoi gedopmauu.

[nsi KOHCTPYKUMIA ¢ NNOCKOW NIAWTOMN, CMPOeKTMPOBaHHbLIX B COOTBETCTBUM ¢ [132], AONyCTUMOE HanpsbKeHue no-
nyyaeTcs nyTem AefieHUsi NpefenbHoro COCTOSHWSA Mo NPOYHOCTU Ha COOTBETCTBYIOWMNIA KoaddpuumneHT 6esonacHocTy,
KoTopblil paBeH 2,0 ANs KpuTepusa 6ezonacHocTm A, 1 1,5 aAnsa kputepus 6eaonacHocTu B.

[ns umnuHapuYecknx anNemMeHToB ¢ oTHoweHneM D/ft, npeBblwatowux npumepHo 100—120, pekoMeHgyeTcs npo-
aHanuanposaTb rnobarnbHy NMPOYHOCTE € UCNONbL3oBaHMEM METOAA KOHEYHBIX anemMeHToB. PopMynbl foKansHoro npo-
JornbHoro usrnba Ans 0ceBoro CXartus, MarnbaHusa u rmapocTaTuYeckoro AaeneHus, ykasaHHoro B [8] (ana r D/t < 120) n
[128], [135] (ana D/t =2 120), cuuTaloTCA AeACTBUTENBHBIMA, €CNU HaAMexXalluid aHanus BbINONHEH B OTHOLLUEHWU Bapbu-
pyeMOi TOMLLUMHBI CTEHOK U ANWHBI NMPOAONLHOMO Narnba (KoTopas MOXET NPOCTUPATBECA HUXKE YPOBHA MOPCKOro fHa npu
BbIMOMHEHWWN aHann3a Bpe3aHWs B MPYHT 3a CYeT 3acacbiBaHus).

HomuHaneHoe HanpsikeHne no MeHku-Musecy (sKBMBaneHTHoe) KpaiHero BONMOKHa KOMMOHeHTa He AOMKHO NPeBbl-
LwaTb MakcuMarbsHO AOMYCTUMOrO HanpsixeHus, kak ykasaHo B oopmyne (A.27):

Op <1 Oy, (A.27)

rAie op — HOMUHamnbHoe HanpshkeHue no MeHku-Musecy;,
1; — PaCYETHbIA KOS PULMEHT 45 ONPeAeNeHHON pacHeTHON cuTyauuy;
Oy — YKasaHHbiit MUHUManbHLIA Npefen Teky4ecTu ANs MaTepuana akops.

3HauveHUs1 pacHeTHLIX KOSPULMEHTOB AMNA PasNUYHBIX PacHeTHBIX CUTyaLuii, KoTopble onpeferneHsl Ha OcHOBe
MeToZla KOHEYHLIX 3NIeMEHTOB, NpuUBeAeHsl B Tabnuue A.10.

119



FOCT P 58773—2019

Tabnuya A 10 — PacyeTHble KOS DULMEHTHI ANA aHann3a METOLOM KOHEUHbIX aeMeHTOB

PacyeTHasa cuTyaums PacyeTHbIl k03P PULIMEHT 1;
MakcmuMarnbHO HenoBpexgeHHoe CoCToAHNe 0,67
MakeuMyM noBpexeHHoe CoCTosIHNe 0,90
BarnybneHue sKopsa B rPyHT 0,67
MogpbiB sKOPS (BpeMeHHas) 0,67
MogpbiB sAKOPSA (KOHEYHas) 0,90
O6paboTka/nogvem/cnyck/nspreveHume 0,67
TpaHcnopTupoBaHue 0,90

PacyeTHble koadhdULMEHTHI, NpeacTaBneHHble B Tabnuue A.10, HaknaabiBaloT OrpaHMYeHUs Ha NepBUYHbIE Ha-
NPSHKEHUA KOHCTPYKLMIA, KOTOpbIe BO3HMKAKT B pesynsrate BosfencTBuin. HeobxoauMo npuHUMaTL BO BHUMAaHUE, YTO
nepBUYHbIE HAMPSXEHUS HE SBNAIOTCA CaMOOrpaHUYNBaIOLLMMUCS; T. €. NMepBUYHbIE HaNPsSXKEHWS], KOTOpble NpeBbILLAT
npeaen Teky4ecTn paccmaTpuBaemMoro marepuana, MoryT NpMBECTU K ero paspyLUEeHuIo.

BTropuyHble HamnpsKeHWs, ¢ Apyroid CTOPOHbLI, MOTYT (hOPMUPOBATBLCA NOKaNbHLIMA CTPYKTYPHLIMU JIMHUSIMUA pas-
pblBa UNW OrpaHUYEHNAMU COCELHUX YacTel. Takne HanpspKeHWsa SABNSATCA camoorpaHudMBaloMMncs. B HeKkoTopbixX
cryvasix [onyckaeTcs NpeBbILLEHNE MpeAena TEKYYECTW Ha CABUM MaTepuarna ANns BTOPUYHBLIX HaNpsXXeHUiA Npyu pacyeTe
no AOMNYyCTUMBIM HanpsbkeHuaM. Korfa nokanbHasa TekyyYecTb NpeBblllaeTcs, To MaTepuan JOMmKeH UMETb 40CTaTOMHYIO
AedopMUpyeMocTb, 4Tobbl 06ecneunTb afekBaTHOe nepepacnpeferneHne Ha CoceHUe Y4acTKU KOHCTPYKLMM.

A.10.4.3.2.3.7 PacyeT yCcTanocTHOon Npo4HOCTH

A.10.4.3.2.3.7.1 YcTanocCTHLIA aHanus

YcTanocTb KOHCTPYKLMK SKOPS MO MECTY BbI3bIBAETCS LIMKINYECKUM Harpy>KeHUeM Tuna «HaTshKeHUue—HaTshkeHne »
AKOPHOWN NUHWUKN, NPUKPENNEHHON K AKOPIO. YCTANOCTHLIN aHanus Ans BaKyyMHbIX SAKOpeil TUNa aHanorudeH aHanuay cu-
CTeMbl MO3MLIMOHUPOBaHMWS, NpeAcTaBneHHoMy B pasaene 10. OCHOBHOe pasnuyne 3akriovaeTcs B CrieayioLem:

a) «S-N noaxoa» (AnanasoH HanpsXXeHWit B 3aBUCUMOCTU OT Kofnu4ecTBa LUKIOB [0 OTKa3a) pekoMeHayeTca ana
YCTanoCcTHOro aHanusa BakyyMHbIX skopeil BMecTo nogxofa T-N (CTaHAapTHLIA Anana3oH HaTsSHKEHUS B 3aBUCUMOCTM OT
KonuyecTBa LIMKMOB A0 OTKasa), MCMosb3yeMoro Ans CUCTeMbl NO3NLMOHUPOBAHUA. [ormkHbl ObiTb MCNONL30BaHLI COOT-
BETCTBYIOLLME hopMynbl AN KpuBoOW ycTanocTu S-N, KoTopble BKIoYatoT apdeKT TONWMHbBI AeTany,

b) cTaHfapTHble AuanasoHbl HaTSKEeHUS M3 YCTarloCTHOMO aHanusa cucTeMbl NO3ULMOHUPOBaHWUA Npeobpa3syloTcs B
AnanasoHbl HaNPsXKeHNA ANS BaKyyMHbIX SSKOpei Ha 0CHOBE YTOMHEHHOMO METOAa KOHEYHBIX 3MEeMEHTOB.

YcTanocTb HeoBX0AUMO NPOBEPSATL HE TOMbLKO Ha CThIKaX, HO Takke B NoBbIX AeTansax ¢ BbICOKUM KO3 DULMeHTOM
KOHLIEHTpaLMK HanpspKeHWn, Hanpumep NUTas NpoyLUnHa Y OCHOBaHUS COeAMHUTENBHOM MITaHKU U B pbiMe.

A.10.4.3.2.3.7.2 TpeboBaHWe No ycTanocTHON CTONKOCTH

KoadppuuneHT 6€30nacHOCTU yCTaroCTHON NPOYHOCTU ANS CBalHLIX SIKOPei AOMKeH COOTBETCTBOBATL TpeboBa-
Huam 10.5.

A.10.4.3.2.4 YcTraHoBKa

Yto6bl BEpUdMLMPOBATL YCMELLHYH YCTaHOBKY BaKyyMHbIX SIKOPEN U ee CornacoBaHHOCTb C NPOEKTHLIMU AOMyLLe-
HWAMU ANS CTauMOHapHBLIX U MOBUIBHBLIX CUCTEM MO3ULIMOHUPOBAHWS, AOMKHbLI NPOBOAUTLCA MOHUTOPUHT U perucTpaums
crneayroWwux JaHHbIX B X0Ae YCTaHOBKN BaKyyMHOrO SAKOPS:

- paccTosiHWe OT 3ajaHHOro MecTa Ha MOPCKOM JHe,

- MOHWXeHHOe fiaBneHue;

- rny6uHa NPOHUKHOBEHUS;

- CKOPOCTb MPOHUKHOBEHUS,

- BEPTUKANbHOCT;

- opueHTaums.

[nsA cTauuoHapHbBIX cMcTeM MO3ULUMOHWPOBaHMA Apyrie napaMeTphbl, Kak NpaBuro, OTCIIEXMBAIOTCA W BKIHOYaOT
YCTOWYMBOCTb FyxXoi Npobku Ha Beex rmybuHax, a Takke nogbem Npobku B TOYKE KOHEYHOIO NPOHUKHOBEHHUS.

A.10.4.4 [pyrue Tvnbl AKopen

A.10.4.4.1 MpaBUTaLMOHHbIE AKOPSA

JononHuTenbHas HPOpMaLMs U peKOMEHAaLMN OTCYTCTBYHOT.

A.10.4.4.2 NnutoBUgHLIE AKOPA

A.10.4.4.2.1 TeoTexHNYECKNE KOHCTPYKTUBHbIE peLleHUs

A.10.4.4.2.1.1 OcHOBHble hakTopsl

[nsa nnuToBUAHLIX SKOpei KOHeYHas yaepXuBatoLas cnocobHOCTL YacTo onpefenaeTca Kak npefensHas Hecyllas
cnoco6HOCTL Npy BbIAEPrMBaHUK, KOTopas npegcTaBnseT coboii cumny B AKOPHON NMHUN, B KOTOPOW 06pyLLMBAETCHA MPYHT
BOKpYT skopsi. Mpn HacTynneHWn npegensHon HecyLlel cnocobHOCTU NP BbIAEPrMBaHUN NAMTOBUAHLIA AKOPL Ha4YMHaeT
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LBUraTbCs Yepes rpyHT B O6LEeM HanpaBneHUn SKOPHOW MUHUK, U cOnpoTUBMeHne Bonblue He BO3pacTaeT, Unu nocrte-
NMeHHO OHO AaXe yMeHbluaeTcs. TeM He MeHee ANA HEKOTOPbIX KOHCTPYKLMIA NIUTOBUAHBIA SKOPb Ha4MHaET Norpy»KaTbcs
rny6xe npu neperpyske (T. €. cuna SKOPHOW NUHWM Ha sKope Bonblue, YeM NpeaenbHas Hecylas cnocoBHOCTL NpU Bbl-
flepruBaHnm, noka skopb He JocTuraeT Gonee NPOYHOrO CMOSA MPYHTA, FAE Neperpy3ke MOXHO MPOTUBOCTOATh).

MpefensHas Hecylwaa cnocobHOCTL CBaun Mpu BblAepruBaHum SBNAETCA YHKUUEN:

- HeApPEHUPOBaAHHOIO HanNpsKEHWA CABWra rpyHTa Ha fane sKops,
pacyeTHOW nnoLaan nanel,

- opMbl Nankl,
KoadpbcpuLmeHTa HecyLLel cnocobHocTy,

- rMyGuHBl NPOHWKHOBEHUS.

Mpw onpepeneHWn npegenbHON Hecylleil cnocobGHOCTU Npu BbiAepriBaHMM HeOOXOAUMO y4UTHIBaATL HapyLueHue
rpyHTa n3s-3a obpyLleHns. 3To HapyLUEHWUe B LienoM y4UTeIBaeTCcs B hopMe SMNUPUYECKOro KO duLMeHTa yMeHbLLEHUS.
OTOT KO3(PPULMEHT OCHOBBIBAETCH Ha HafEXHbIX UCTbITaTENbHBLIX AaHHBIX U faHHLIX COOTBETCTBYIOLLUX UCCIIE[0BaHMIA
[83]. OBbI4HO, 4TOBEI CreHeprpoBaTh pexum rmybokoro obpyLweHuns, rnybuHa NPOHMKHOBEHUS MNIIUTOBUAHOIO SKOPS B MMK-
Hy JormxHa ObITb NpUMepHo B 4,5 pasa Gonblue WpUHLI Nansl. Ecnn okonvaTenbHas mybuHa He co3paeT pexxuM rnyboko-
ro o6pyLUeHus:, To KO PULMEHT HecyLLeid cnocoBHOCTU AoMKeH GbITb YMEHbLLEH COOTBETCTBEHHO (CM., HanpumMep, [83]).

MnnMToBUAHBLIE AKOPS MONyYaroT CBOKO BLICOKYIO YAEPXKMBAIOLLYO CNOCOBHOCTL 3a CHET MPOHUKHOBEHUS B Bonee
MPOYHBIA rPYHT. [osToMy BaxHO, YTOOLI IIy6UHa NPOHUKHOBEHUA AKopA Gbina onpeferneHa B XoAe YCTaHOBKM.

MeTon npoekTUpoBaHUs, KOTOPLIA MOXET NPUMEHATLCA KO BCEM TUNaM MIUTOBUAHLIX SKOPEi B IMUHe, OnucaH B
[78]. PaznuyHble TUNbI iKOpeii pa3nuyaroTcs Mo MeToAY YCTAHOBKU, HO B KOHEYHOM UTOMe BCE OHU OKa3blBaloTCS B TOM Xe
MecTe, Y4TO U NNUTOBUAHLIE SKOPSA NOcHe BpalleHUs/ 3akpenneHUa/TOpMOXKEHNS.

Ba>xHo BepuduLmpoBaTh NyTEM U3MEPEHMIA INyBUHY YCTaHOBKM BCEX TUIMOB MITMTOBUAHBIX AKOPEN, T. €. YTO 3Ta My-
OUHa COOTBETCTBYET NPOEKTHON My6buHe ycTaHOBKU AKopA. B xoge nocneaytoLlero BpalleHusi/aakpenneHus, Kak npasu-
no, HabntogaeTcs noTeps ry6MHBI MOrpyXeHusi, KOTOPYIo HEOBXOAUMO YYNUTEIBATL NPK ONpefeneHnn NPoeKTHOR rMy6uHBbI
norpy>eHus.

MnuToBMAHLIE AKOPS AOCTUraloT CBOEW NpeAenbHOl HecyLwwel cnocobHOCTH NpU BhiAEPrMBaHUN 3@ CYET OPUEHTa-
LUK cBOel nanbl NoYTU NeprneH[UKYNApHO HanpaBneHUto NPUNOXEeHHON Harpy3kn. Ytobbl obecneunTs BpalyeHue nanbl
NS BOCTUXEHNA MakcUMarnbHOW 3anpoeKTUPOBaHHOW HecyLleidl NOBEPXHOCTHU (NpoLiecc HasblBaeTcs 3aKkpenneHue/Top-
MOXeEHWE), KOHCTPYKLMS NNUTOBUAHOrO IKOPS M NpoLiegypa YCTaHOBKW 4OMKHbI:

a) Kak 4yacTb NpoLeaypbl YCTAHOBKW rapaHTMpOBaTh BpalleHWe nanbl A0 MONoKeHUs, KoTopoe obecneuynBaet, YTo,
Koraa sikopb nogeepraeTcs 6ornee BLICOKOMY HaTSPKEHUIO B XOA€ NPOEKTHOIO cobbiTUsA, TO flana npoforkaeT Bpallarbcs
B NONOXEHWUMW, NepneHAUKYNAPHOM HanpaBNeHno NPUNOXEHHOTO HaTKEHUS,

b) obecneynTb OTCYTCTBUE CYLLECTBEHHBIX NOTEPb NPOHMKHOBEHUSI NPU BPAaLLEHUN SKOPA, KOTOPLIN MOXET nepe-
MECTUTb Nnarny B MeHee NpoYHblii rpyHT. CNocoBHOCTL BblAEPruBaHns NIMTOBUAHOIO AKOPS, KOTOPbLIA YaCTUYHO NPOHUK
B Gonee NMNOTHLIA/TBEPALIA NOACTUNAIOLLMIA CROIA, PACNOMOXEHHLIA HUXE MSTKOro, AOMKHA y4uTbIBaTL BNUAHUE Gonee
MSIFKOTO MepeKpbIBaloLLEro cros Ha AoNroBpeMeHHyr cnocobHocTb. Ocoboe BHUMaHUe Haao obpallaTb Ha NOTepo Npo-
HWKHOBEHWSA B NpoLecce BpalleHUs/ 3aKpenneHUa/TOPMOXEHNUS B TaKUX CUTYaLUAX;

C) UMETb CTPYKTYPHYIO LIENOCTHOCTb ANA AMUTENbHOrO BOCNPUATUAA BpalleHWAa nanbl BOKPYr FOPU3OHTaNbHON w
BEPTUKANbLHON OCK B 3@BUCUMOCTMW OT TNa NIUTOBUAHOMO SKOPSA U ero opueHTauun Npyu ycTaHoBKe.

KoadhpuupmeHTsl 3anaca npovHOCTW NPUMEHUTENBHO K yaepxuBatoLleit cnocobHocTu aaHbl B Tabnuue 8, 11.4.4.

A.10.4.4.2.1.2 MeTog NporHo3npoBaHusa A5 NIMTOBUAHOIO sKops, 3arnybrnsemMoro npotackuBaHuem

A.10.4.4.2.1.2.1 Obwme cBeaeHuna

JonxHe! 6bITb onpefeneHsl cneayroLLne acnekTsl 3arnybneHna AKOpHOR NNKTLI NpoTackuBaHUeM:

- paboTta SKOPHON NWHUK,

- napameTpbl yCTaHOBKY,

- napameTpbl yaepxuBatoLLlei cnocobHocTw.

Bce Tpu acnekTa TeCHO CBA3aHbI U BUAKOT APYr Ha Apyra, Kak onuceIiBAETCS B nocnefyoLmnx pasgenax.

A.10.4.4.2.1.2.2 PaboTa SIKOpPHOW TMHWK

Kak obcyxganock B [83], [136] 1 [137], MexaHWKa SAKOPHON MUHWUN CUIMBHO BIUSAET Ha KOHEYHYI0 OpMeHTaLuio 3a-
rnybnsemoro npoTackuBaHueM NIUTOBULHOMO SKOPS, FNy6WuHa 3arny6neHust KOTOporo B rpyHT MOPCKOro AHa orpefenser
flepXaLllyto cuiy cucTemsl NosnumMoHnpoBaHus. Ha pucyHke A.24 naHa cxema KoHUrypaumu SKOpHOWA NHWKM, nokasbl-
BatoLLiasd B3aumoobparHoe NpoBucaHne MMHUKA No Mepe ee NPOXoXaeHUs Yepes rpyHT. Mo Mepe yBenn4eHns HaTsXeHna
JIMHUK AKOPb NPOACIIXAET NPOHUKATb B MPYHT, ¥ B3aumMoobpaTHoe NpoBUCaHWE Bpe3aBLUeiics B IPYHT NUHWUK yBenM4nBaeT
TNIVHENHLIA yron B Touke kpenneHusa akops. C yBenuyeHnem rmyGuHesl NorpyxXeHus SKops B rpyHT MOPCKOro fiHa yBenu4u-
BaETCS Yron B TOUKE NOACOSANHEHNS SKOPS K SKOPHOR NIUHWK, YTO B JanbHelLleM NpUBOAUT K NpoTackuBaHuto sikops 6e3
3arnybneHnsa n HaTsSXeHUA AKOPHON NMHUM.
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1— NOBEPXHOCTb MOPCKOTo AHa; 2— ropusoHTanbHaA cuna npotacknBaHUA AKOPSA, ,D,eI7ICTBy}OLL|aFI Ha ypoBHe MOPCKOro gHa
PucyHok A.24 — Cxema KoHpUrypaLum AKOpHOR TMHUK Npu 3arnyBrneHnun B rpyHT

PelLeHune faHHOro Bornpoca HeobxoANMO BhINONHATL B COOTBETCTBUU C METOAOM, @HanorM4HbIM NPOrHO3UPOBaHWIO
nepeMeLLeHns 3aKpeneHHol ¢ 06oMX KOHLIOB LIEMHON SKOPHOW NINHWK, U3MeHSIoLeld cBolo hopMy nog cobcTBeHHOW
Maccoii, BepTUKanbHLIM faBneHneM rpyHTa, a Takke noj AeicTBUEeM CABUIOBbLIX YCUIUIA, NPUMNOXKEHHLIX NO KacaTenbHoM
K AKOPHOW NuHUK. Onpeaensatolmne guddepeHumantHble ypaBHeHNA AN STOW CUCTEMbI CUM ABMATCA HENMUHENRHBIMU, U
TpebyeTcsa uTepaTBHOE YMCMEHHOE peLleHue.

A.10.4.4.2.1.2.3 MNapaMeTpbl yCTaHOBKU

Kak ato o6eyxaanock B [83], [136] u [137], cnocobHoCTb 3arnybnsemMoil npoTackuBaHneMm MiuThbl CUITbHO 3aBUCHT
OT €€ KOHEYHON opuUeHTaLMKn 1 rMyBUHbEI HUXE MOPCKOro fiHa, MOSTOMY NPOrHO3MpoBaHUe TpaeKTopUM AKOPSA B Xo4e ycTa-
HOBKW SBNSIETCS OYeHb BaXXHbIM acnektoM. Ha pucyHke A.25 faHa gnarpamma, nokasbiBatoLlas TUMMYHYIO TPaeKTopuio
AKOPS, @ TaKke nocrefoBaTensHOCTb U OpUeHTaLMIo AKOPS N0 Mepe NPoTackuBaHUA SKOPHOW NIMHUK BLOME MOPCKOro AHa.

| 2o

YY

X — paccTosaHue npotackueaHus; Y — rmybuHa akops
PucyHok A.25 — TpaekTopus AKOps U opueHTaLmMA nanbl B Xofe YCTaHOBKU

MeTogbl NporHo3npoBaHus 3Ton TpaekTopun NoanafatoT nof OAHY U3 cneayroLux YeTblipex rpynm:

a) aMnupuyeckne MeTofbl: ST MeTOAbl B OCHOBHOM 0a3npyoTcs Ha Koppensauusx ¢ HabniogaemelMn pabodnumm
napameTpamMu SKopsi U 3aBUCHT OT XapakTepPUCTUK SKOPS (BEC) U COOTBETCTBYIOLLIE Mepkbl COMPOTUBIIEHNS rPyHTa. TeM He
MeHee MHOr1e 13 3TUX HaTypHbLIX U3MEPEHUIA OTCYTCTBYIOT B OTKPbITHIX UCTOMHUKAX;

b) MeToabl Ha OCHOBe MpefenbHOro paBHOBECUS: 8TU METOALI y4WUTbIBatoT Gornee nogpobHOe onucaHue rpyHTa
u reoMmeTputo/maccy Akops. MeTofbl 0CHOBaHbl Ha pacyYeTHOM pacnpefeneHnn peakuun rpyHTa Ha sikopb nNpu oTkKase.
MHpopMaLus no rpyHTy, cneumuyHoOMy AN KOHKPETHOR NNoLagky, a Takke nogpobHas uHdopmaums no sKopo MoryT
ObITb BKIHOYEHbLI B pacuyeThl. 3ToT noaxon Hanbonee 4acTo ncnonb3yeTeca, a Takke UMeeTcAa KoMMep4YeCcKoe nporpaMmMHoe
obecnedeHne Ha ocHoBe 3Toro noaxoga (cM. [33]);

C) aHanui3 Ha oCHOBe npefjeria NnacTtU4HOCTU: 3TOT METO4 CXOoAeH C MeTogaMu Ha OCHOBe NnpeferylbHOro paBHO-
Becusl. BupTyanbHble NPUHUMMLI paboThl MCNONL3YOT AN MUHUMU3aLUUKU paccyuMTaHHbIX CNocoBHOCTe 0TKa3a No OTHO-
LUEHUIO K FEOMETPUYECKMM MapameTpaM, onpedenstoliuM MeXaHu3m oTkasa rnpu noboii rmybuHe 3anoxeHUs SKOps, ero
OPUWEHTALMU 1 NONOXEHUN SKOPHOW NUHWMK;
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d) nepeaoBLle YUCNEHHBIE METOALI, BKMIOYAs METOA KOHEYHBIX areMeHToB. 3TU MeToabl obnajaloT noTeHuuanoM
AN NONYYEHUs1 YETKOTO PELLEHUS MO BCEM acrnekTam nosegeHuna akopsa. Ha npaktuke, 0gHaKo, OHU UMEIOT CyLLleCTBEHHbIE
orpaHudeHus. MNonHoe pelleHne ByaeT npeaycMaTpusaTh onpeaeneHne Ha OCHOBE METOAA KOHEYHBIX SMIEMEHTOB Hemnu-
HeilHOro noBefileHUst MaTepuarna, HenuHeWHbIX rPaHUYHbBIX YCNOBUI, TEOPUM CUNBHOTO HAMPSXKEHUS U MNacTUYEeCcKon fie-
chopmauum. Moatomy Aaxe NpocToil NMPOrHO3 TPAeKTOPUK AKopA TpebyeT CyLLIeCTBEHHbIX YCUNui Ans opMynnpoBaHmsi,
NOCTPOEHUS U peLleHUst. TeM He MeHee MeTog KOHEYHbIX 3NEMEHTOB MOXET MCMOoNb3oBaTbCA ANA NPOBEPKU BbIMUCEHNA
UNW ynydllieHns ApYrux METOA0B NMPOrHO3MPOBaHUSA.

A.10.4.4.2.1.2.4 MNapameTpbl yaepxuBatoLLei cnocobHocTm

Kak o6cyxaanocs B [83], [136] u [137], yaepxuBatoLlas cnocobHOCTb AKOpA ABASieTCs MULLb cneunanbHbIM criyya-
€M NoCreaoBaTeNnbHOCTU YCTaHOBKW, U NO3ITOMY METOALI, Nexalyue B 0OCHOBE NPOrHO3UMPOBaHWUA MOHTaxa, OMUCaHHOro
BblLWe, MOXHO NPsIMO Mcnosib3oBaThk. [1pyn ycrnoBum, 4To rny6uHa NPOHUKHOBEHUS SIKOPHOIA MANTLI U3BECTHA, a rfiuHa OfiHO-
poaHas (He nepecnausaroLLasics), KOHeYHas yaepxuBatowas cnocobHOCTL MOXKET ObITb BbipaXeHa Ha OCHOBe cTaHaapT-
HOI TEOPUK Hecyllel CMOCOBHOCTM BMECTe C peLleHNeM SKOPHOW NIUHUMK:

Fmax = Ne Aetin S (A.28)

u,ave’

TAe Fax — KOHeYHas yaepxusatoLjas cnocobHOCT;
At — 3tbeKTUBHAR NoLazbL AKOPS, yuuTHIBaloLas (GOPMY U NPOEKTUPYeMYto MIToLasb;

N, — onpefieneHHbIil KO3 dULMEHT Hecylleid cnocoBHOCTU, HanNpUMep Ha OCHOBE MeToAa XapaKTepuUCTUK Mnu
MeTofja KOHEUHbIX 3MIeMEHTOB;

1 — 3MNMpHYECKUid KO3PPULUNEHT YMEHBLLIEHUS, YHUTBIBAIOWWIA NporpeccuBHoe obpyLweHne (fecdopmaLmoHHoe
pasmsirdeHue) NpuW HarpyxeHWK B HanpaeneHun obpylweHus; cM. obeyxaerne atoro kosdduynenta B [83];

Suave — Mepa nokanbHoi ycpeiHEeHHOI HeIPEHMPOBaHHOMO HaNPSKEHUS CABUra B 30He 0OPYLIEHNA Ha pacHeTHO
rmy6uHe NPOHMKHOBEHUS, CKOPPEKTUpOBaHHas Ha 3 EKT LUKINYECKOro HarpyxeHus, cm. [83].

[nA nepecnavBaloLLeics MUHblI KOHEYHas yAepXuBaroLas cnocobHOCTb ByaeT 3aBUCETL OT NOMOXEHUA AKOPS NO
OTHOLLIEHMIO K rpaHuLe cnos, cm. [83].

B Lienom HyXHbl cepbe3Hblifl aHanM3 1 onbIT 411 OLEHKU BXOAHBIX NapamMeTpoB No6oro Metoga NporHo3MpoBaHus.

Mpumep aHanu3a akopsa cM. B [29] n [138].

A.10.4.4.2.1.3 MeTog nporHo3nposaHus A npsMosarnybnsembix NAMTOBUAHLIX AKOpen

Onpegernexne yaepxusatowei cnocobHOCTU SKOPA ANS IKOPHBIX MIWT, NPAMO BPE3atoLLMXCS B IPYHT, @HanormyHo
TOMY, 4TO BbINO NOKa3aHo LA AKOpeil, Bpe3atoWwnXCa B FPYHT, 3a UCKNIOYEHUEM CNeayoLLero:

- KOHeYHas rmybuHa NPOHWKHOBEHUS TOYHO U3BECTHA;

- HOMWHarnbHas noTepsi NPOHUKHOBEHUS B X0 € 3aKpenneHus fomkHa bbb BknoveHa (0bblivHo BepeTes kak 0,25,
yMHOXeHHas Ha 1,0 BepTukanbHoro pasMmepa nansl, Unu B Ha pucyHke A.26, B 3aBUCUMOCTU OT KOHUrypauum BepeTeHa
N MaHXeTbl LLMNOHKK);

- B BblMUCMEHUN 3hPeKTMBHON Mnowjanu nansl JOMKeH UCMonbs30BaTbCA COOTBETCTBYHOLIUIN hakTop hopmbl U
NPOEKTMPYEMOiA NnoLagn nankl ¢ MaHXeTOW LUNOHKWA B pabo4eM MonoXeHWH.

B — wupwuHa; L — anuHa

PucyHok A.26 — OnpegenexHne pasMepoB naribl sKopsi
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A.10.4.4.2.1.4 KoacppuumeHTsl 6e30nacHoCTU Ans NAMTOBUAHBIX SKOpeW, 3arnybnaemMblX npoTackuBaHWem

KoadbdpuuneHTsl GesonacHoOCTU ANs NAWTOBWAHLIX SKOPEN, 3arnybnsemblX NpoTackuBaHWeM, BhILLE, YEM Y 0ObIY-
HbIX SKOPEN, Takke 3arnybrnaeMblX NpoTackuBaHWeM, MOCKOMbLKY Neperpyaka niMToBUAHLIX AKOPEW B UTOre NPUBOAUT K NX
BblJepruBaHunio, B To BpeMs Kak obblvHble SKOps rNyBoKo NMPOHMKaLOT B MAMKWE W TBEpAble MMUMHUCTLIE FPYHThI, Bpe3asach
rOpU3OHTaNBHO UMK 3apbiBasich elle rnybxe, cosfaBas STUM NOCTOSHHbIE UMW NOBLILLEHHYIO YAepXUBatoLWyo cnocob-
HOCTb (CM. Tabnuyy 8). [Ans NAWTOBUAHLIX SKOPei, KoTopble Hapsay ¢ 0BbIYHBIMU SKOPAMM, 3arnybnsaeMbsiMu NpoTacku-
BaHWEM, LEMOHCTPUPYIOT CXOXee MOBEAEHWe NpPWU neperpyske, HeoGXoAMMO yuuTLIBaTb KoadduLneHTsl esonacHocTy
AKkopen, 3armyBnaeMblx nNpoTackuBaHUeM, AOMYCKas, YTO pPexuM ux paboTbl MOXET BbiTb BepUdULMpOBaH Ha OCHOBE
Mog enbHbIX UCMbITaHWI U Ha OCHOBE WMEIOLLIErocst NPaKkTU4eCcKoro onbiTa.

A.10.4.4.2.2 YcTaHoBKa

A.10.4.4.2.2.1 Mpsamozarnybnaemsie NIMTOBUAHbIE AKOPSA

MpAMoe Bpe3aHne SAKOPHBIX NIUT MOXET OblTk AOCTUrHYTO 3acackiBaHUeM, yAapHbIM Ui BUOPaLMOHHLIM MOSO-
TOM, B3pbIBYaTLIM BELLECTBOM, FMAPaABANYECKUM JOMKpaTOM Unu rpasutauueit (cm. A.11.1.6.5.2).

MpoLeaypbl ycTaHOBKU AOMKHLI padpabaTeiBaTeCs, U AOMKHLI MPOBOAUTLECS @aHamnusbl No ycTaHoBKe AN NpsMo-
3arnybnsemblx AKOPHBIX NSMT C Lenbio BepuduKayum, YTo AKOpS MOryT Bpes3aTbCs Ha pacyeTHyto rmy6uHy. B aHanuse
YCTaHOBKM TakKe AOMKHbI YYUTLIBATLCA acrekThl U3BIEHEHUS AKOPHBIX MIANT, €CN 3TO NPUMEHNMO.

B OTHOWeEHWN aHanusa Bpe3aHWs B FPyHT HEOBXOAMMO Y4MThIBaTb PUCK NOABEMA FPYHTOBOW NpobKu BHYTPU 3a-
cacblBaloLero MHCTpymeHTa. JonycTuMoe NOHUXEHHOe AaBreHue, YToObl He JOMnyCTUTE NogbeM, AOMKHO MpeBbilaTh
Heobxo4WMOe AiaBneHue BpesaHns B rpyHT Ha KospduumeHT 1,5 (cm. A.10.4.3.2.2.2.1.4).

[onycku ycTaHOBKU SIKOPHOW MNUTLI JOMKHBI ObITh ONpeAeneHbl U YYUTLIBaTbCA B re0TEXHUYECKUX, MPOYHOCTHBIX U
MOHTaXHBIX MPOEKTHLIX pelueHWsX. CTaHaapTHbIe AONYCKW JOMKHBI BbITh crnegyoWwumu:

- BOMYyCTUMOE OTKITOHEHWE OT NMPOEKTHOro Kypca KpemnseHWs AKOPHOW JNIMHWM C Uernblo orpaHnyeHns 60KoBbIX Ha-
rpy3oK u BpalyaTenbHbIX MOMEHTOB Ha NpOoYLUUHE SKopS;

- MWUHUMarnbLHoe NPOHUKHOBEHME, KOoTopoe TpebyeTcs Nepes 3akpenieHneM Unn Harpy>XeHWeM UcnblTaTenbHoR Ha-
rpy3Koi Ana AOCTKeHUss HeoBXo4UMOW yaepxuBatoLLei cnocobHoCTH;

- JorycTumas noteps MPOHWKHOBEHMS AKOPSA B NPOLIECCe 3aKpenneHnst UK HarpyxeHust UCMbITaTeNlbHOW Harpys-
KOW.

UTtob6bl BepudMLMpOBATL, YTO YCTaHOBKa NMUTLI NPOLUMa YCMeLHO U COrnacyeTcs ¢ NPOeKTHLIMUA AONYLLEHUAMM,
napameTpbl, nepevncrieHHble B A.10.4.3.2.4, Takxke JorxHbl ObITe 3anMcaHsl.

A.10.4.4.2.2.2 3arnybnsieMble NpOTackMBaHWeM NMTOBUAHbIE AKOPS

[ns BpesatoLuxcs B rpyHT NIWTOBUAHBIX AKOPEN, UCTONb3YeMbIX B CTaLMOHaPHBIX CUCTEMaX NO3ULMOHUPOBaHUS,
KOHCTPYKLMS AKOpPeN AOMKHa NpeaycMaTpuBaTh afekBaTHYo MHPOPMaLMIO MO yCTaHOBKe, 4ToObI 06ecneunTs, YTo AKopb
[OCTUraeT NPOEeKTHOM! rMyBuHLI NorpyKeHUs, Takum obpa3om BbINonHsas TpeboBaHusi 6e3onacHoOCTH, NpegbsBNSeMble K
cucTeMe NO3ULMOHUPOBAHUA ANS pealibHbIX FPYHTOB M pacHeTHbIX CUTyaumid. TUNUYHAa MHAPOPMaUms, KOTOpYIo HeobXxo-
AVMO BepuULMpOBaTE W OTCMEXMBaTh, BKITIOYAET CrieaytoLlee:

a) HaTsXKEeHWe NMUHWIA Npu yCcTaHoBKe AKOops, 3arnybnseMoro npotackuBaHWeEM B 3aBUCUMOCTU OT BPEMEHM,

b) bopma KpuBOii NpoBeca yCTaHOBOYHOIO KaHaTa Ha OCHOBE HAaTSPKEHUS NIUHUK U ANUHBI NIUHUK ANA BepuduKaumm
TOro, YTO NOABLEM Ha MOPCKOM AHe B npoLiecce Norpy>KeHus B rpyHT HaxoAMTCA B JONYCTUMbBIX Npeaenax, a Takke sepu-
du1LmMpoBaTh NONOXKEHNE SKOPS;

C) HanpaBneHue MorpyxeHus AKops,

d) koHevHas rny6uHa NPOHUMKHOBEHUSA AKopsl (He obycnaBnuBaeTcs MONOMKOW NPeAoXPaHUTENLHON YeKN).

B oTHoLWeHUW AononHUTeNbHBbIX YKazaHui cM. [83].

A.10.4.5 YgepxuBatouwasa cnocobHOCTL Lienen U cTanbHbIX KaHaToB

KoadbpuumeHTbl TpeHns 0 MopcKoe AHO 3aBUCAT OT NapaMeTPOB MOPCKOIO iHa B MECTe YCTaHOBKW SIKOPS, a Takke
TUNa AKOPHOW NuHUK. OBo6LEHHbIE KO3 DULMEHTEI TPEHUA AKOPHBLIX STMHWIA U3 Lienei N CTanbHbIX KaHaToB npefcraBne-
Hbl B Tabnuue A.7 (cm. 10.4.2.12). KoadpuLmMeHTH Ha4arnbHOro TPEHUSI B HOPMaribHBIX YCNOBUAX UCNONB3YIOTCA 1151 Bbl-
YUCNEHUS yaepxuBatowwein cnocOBHOCTU AKOPHOI IMHUKA U CUM Ha NIMHUK NPU pa3BepTbiBaHUK. Mpu OTCYTCTBUU AaHHbIX
nyyLuero kavyecTBa Ko PUUMEHTH U3 TabnuLbl A.7 MOMYT UCMONBL30BaTLCA ANS PasANYHbIX AOHHBLIX YCIOBUIA, TAKUX Kak
UNUCTLIE, NecYaHbIe U MUHUCTBIE IPYHTHI.

A.10.4.6 OBTSKKA AKOPHBIX JIMHWIA

A.10.4.6.1 O6wue ceegeHnn

A.10.4.6.1.1 Akopsa, samybnseMble NpoTackBaHMeM

B [79] npuBeAeHbl ansTepHATMBHbLIE pEKOMEHAALMUM Mo onpefeneHuto Harpy3sku Ans o6TSKKU SKOPHBIX JIMHWIA.

A.10.4.6.1.2 BakyyMHble 1 NIMTOBUAHBIE AKOPS

MpUMeHUTENBHO K BaKyyMHbLIM U MAMTOBUAHBLIM SKOPSIM JOKYMEHTUPOBaHWE YCTaHOBKMN JOMXHO A€MOHCTPUPOBATb,
YTO NOrpyXeHue AKOpA HaxoAUTCH B AUanasoHe NPOrHO3MPYEMO BEPXHEN U HDKHEN rpaHuL 3arny6neHus, onpeaeneH-
HbIX B XOfi€ re0TEXHUYECKOro NPOeKTUpoBaHus sikopsi. Kpome Toro, 3anucy no MoHTaxy AOMKHLI NOATBEPAUTL NOBEAEeHUe
npyu MOHTaxe, T. €. NPOHUKHOBEHWE MOA AeiAcTBUEM COBCTBEHHOW Macchl, BENUYUHbI AaBNEeHUA NPOHNKHOBEHUS, CUIbl
MPOHWUKHOBEHWSA B FPYHT, @ TakXe To, YTO OpUEHTaLMUS SIKOPS COMMacyeTcs C KOHCTPYKLeh akops. B aTUX ycnoBusx Harpys-
Ka Ans o6TaXKN AKOpHON NUHUK B cooTBeTCTBMU € 11.4.6.1 He Tpebyetca. TeM He MeHee KOHCTPYKLUA CUCTEMBI MO3ULIU-
OHWPOBaHUA U KOHCTPYKUUSA AKOPS AOIKHBI ONPeAensiTe MUHUMAIbHO NPUeMIeMbIid YPOBEHb UCTIbITATENbHOR HarpysKu.
OTa ucnbiTaTenbHaa Harpyska AorpkHa obecrneunTb, YTo6bl B3auMoobpaTHasa KpuBasi NPOBUCAHUS NTMHUKM cPOpMUPOBa-

124



FOCT P 58773—2019

nacb JOCTaTo4HO, YTo6bl HE AONYCTUTL HENPUEMNEMOro ocrabneHnsa AKOPHOW NUHWUA U3-3a ONONHUTENBHBLIX U3SMEHEHWUN
hOopMbl MOTPYKEHHOI HYacTW AMHUM U (UNKU) B3aMMooBpaTHON KPUBOIA MPOBUCAHUSA B LITOPMOBLIX YCNOBUSIX.

MnuToBUAHLIE AKOPSA AOMKHBI NOABEPraTbCA COOTBETCTBYIOLMM Harpy3skam nNpu WX ycTaHoBKe, 4ToObl o6ecneunTs
HanuWuue BpalleHUs nan SKopei, a Takke To, YTO COMyTCTBYIOLWAsi nNoTeps rMyBuHbI NPOHUKHOBEHNA HaXOAUTCA B Npe-
fAenax, KoTopble MpPOorHo3MpoBasiuch W y4UTHIBAIUCh B TEXHUYECKMX YCIIOBUAX NO NPOEKTHOW rMyOuHe NPOHUKHOBEHWS.
HeobxoanMMoe yCTaHOBOYHOE HaTsXKeHWe, a TakKe BeMUMYMHA pacyeTHOro BpalLeHUA nanbl AOMKHbI OCHOBLIBATLCA Ha
L OCTOBEPHOM Fre0TEXHUHYECKOM aHanuse n AormkHbl 6bITb BepudMLMpoBaHbl ¢ NOMOLLBIO NPOTOTUNA UK UCMILITaHWI Mac-
wrabHoW Mogenu. AHanu3 cLUenneHus, UCnosnbayeMblil ANs onpefeneHunss HaTHXKEHUA 3aUenneHns, AOMKEH Talkke BKNIO-
4yaTb B cebsi aHanus BpaleHUs AKOPSA, Korda OH MOABEPraeTcs HaTsKEHWI0 B PACHETHBLIX CUTYaUMSaX ANA NpefenbHoro
cocTosiHUA ULS B HeNoBpeXAEHHOM COCTOSIHUM U COCTOSIHUM pe3epBHOro (hyHKLMOHNPpOBaHUA. Ecnun BeluUcnNeHHoe Bpa-
LeHWe SIKOps1 B XOfe 3aLenneHnsa OTNUYaeTCs OT BpalleHUs! SKOpsl B XOfe KOHTPONS N0 U3BLITOYHOCTU, TO KOHCTPYKLUA
Akops AormkHa 6bITe Npucnocobnera ans nioboro HeCOOTBETCTBYIOLLENO PE3yNBTUPYIOWEro HarpyxeHus, YTobel obGecne-
YWUTb, YTO KOHCTPYKTUBHASA LENOCTHOCTb AKOPS HE HapyLlieHa.

Ecnu B 3anucsx No MOHTaXy perncTpupyeTcesl CyLLIECTBEHHOE OTKMOHEHWE OT NPOrHO3HbIX 3HAYEHUIA U 3TN OTKNOHe-
HWA NOKa3bLIBaIoT, YTO yAepXKuBatoLwaa cnocoBHOCTL SIKOPs HapyLLAETCs, MOXET NoTpeboBaTbCA UCNbITaTENbHOE HarpyXxe-
Hue AKopsi B cooTBeTCTBUU € 11.4.6.1. 3TO MOXET ObITb NPpUEMNEMbIM BapuaHTOM ANA NOATBEPXASHUA yaepXuBalowwen
CcNOCcoBHOCTU AN MOBUANBHBLIX CUCTEM NO3ULMOHMPOBAHUSA. TeM HE MEHee UCNBITaHNE AKOPEN Ha HaTXXeHUe, UCNONb3y-
emoe B NpoBepKe Ha npeaenbHoe cocTosHne ULS B HenmoBpeXAeHHOM COCTOSHUM, He 06asaTenbHo NoATBEpxXAaeT To,
YTO HeobXxoMMble (haKTOPLI HAAEXKHOCTU ANS yAepXaHUs sikops cobrniofeHbl, U 3To NpeAcTaBNAeT ocobyto npobnemy Ans
CTaLMOHapHbIX CUCTEM NO3NMLMOHUPOBaHUA. [103TOMY, ecrin 3anucu Mo MOHTaXy MOKa3sbIBaloT, YTO yAepXuBaloLWwas cno-
COBHOCTb SIKOps1 3HAYUTENBHO MEHbLUE, YEM BbIUUCIIEHHAS, N KO3 dULIMEHT 6€30NacHOCTU He COOTBETCTBYET, TO HYXHO
NPUHATL cneaylolue Mepbl ANA oGecneveHns afeKkBaTHBIX 3HaYeHUit kKoadbuLMeHToB 6e30nacHoOCTu:

- [OMOSHUTENLHBIE UCCNEAOBaHNUA FPYHTa B MECTE YCTAHOBKU SIKOPS ANA YCTAHOBMNEHUA U (UNKU) NOATBEPXAEHUA
CBOICTB IpyHTa B MeCTe YCTaHOBKN IKOPS,;

- U3BrieYEHUE U NOBTOPHYIO YCTAHOBKY SIKOPSl B HOBOM HEHapyLUeHHOM MeCTe;

- M3BMeYeHue AKOPSA U U3MEHEHWEe KOHCTPYKLUU sIKopsl, UToBbl OH COOTBETCTBOBAN NPOEKTHBIM TpeGoBaHuAM, a
TakKke NOBTOPHYIO YCTAHOBKY SIKOPS B HEHaAPYLLUEHHOM MecCTe;

- OTNIOXWTb NPUCOEAUHEHWe cyaHa/NnaByyero CoopyXeHusl, UTobbl obecneunTb AONONHUTENbHOE YNNOTHEHWUe
rpyHTa.

3arnybnsiemMele NpoTackMBaHWEM NAMTOBUAHBIE SKOPS AOIMKHEI ObITb NPOBEPEHb! UCNBITATENBHBEIM HarpyXXeHuem B
cooTBeTcTBMM ¢ A.10.4.6.1, €Ccrin ToNbKO He BEIMOMHEHO XOTS 6bl 04HO U3 criefyoLWnX YCNOBUN:

a) HaTshKeHMe NpK yCTaHOBKe SIKOPS (HaTsXKeHNe BPEe3KW B rPYHT) paBHO MK GoMbllie UCTbITAaTENbHOMO HaTsHKeHMUs
ans sikops (cM. 11.4.6) u aKopb He 3axBadeH B MPOTUBONONOXHOM HanpasneHuu;

b) cBoiicTBa rpyHTa B MecTe yCTaHOBKW skopsi BbINW onpeaeneHbl B cOOTBETCTBUU ¢ A.7.2.3 n rnybuHa 3arnybnexus
AKOPSA NOCNE ero YCTaHOBKW U3BECTHa C NPUEMMeMOii TOMHOCTLIO U paBHa unu Gonblue MUHUManbHOW FYBMHLI, UCToNb-
30BaHHOW NPU NPOEKTUPOBAHNMN AKOPS.

LononHuTenkeHble ykasaHusi oTHOCUTENBHO SPdEKTOB MOHTaXKa Ha rMy6GuHY MPOHMKHOBEHUS NNMUTOBUAHBIX SKOPEi,
3axBaTblBaHWA SKOPSA U BpPaLLEHWs, a Takxe METOA0B BepUdUKaLMm rnybuHbl NPOHMKHOBEHWUS HA MOMEHT MOHTaxa npeg-
cTaBneHsl B [38].

A.10.4.6.2 CTaumoHapHble cucTeMbl MO3NLMOHUPOBaHUSA

OCHOBHOI1 byHKLMEN AKOPSA B CTaLMOHaPHOWK CUCTEME NO3ULIMOHUPOBaHUS SBMNSAETCA yAepXaHne SKOPHOro KoHLU@a
AKOPHOW NMMHUU Ha MecTe BO BCEX pacqeTHbIX cuTyauusiX. Ecnu cnonsaHue AKops ABMAETCA HeJonyCTUMbIM, a 3KCTpe-
ManbHble 3Ha4YEHWS HaTsKEeHUS AKOPHON NNHWK SBNSAIOTCA MPUYUHONR CNON3aHUA AKOPSA, CYUTAETCS, YTO AKOpb He obecne-
YMBaET BLINOMHEHWE cBOeit PyHKUMKU. OfHaKo orpaHUYEHHOe cronsaHue sKops He obsi3aTensHO NPUBOAUT K NOMHOMY OT-
Kasy cMcTeMbl NO3ULMOHMPOBAHUS, XOTA A1 CTALMOHAPHBLIX CUCTEM NMO3ULIMOHNPOBaHUS pabodne XapakTepUCTUKU SIKOps!
npW neperpyske crneayet oLeHnBaThb.

MapaMeTpbl HaTSXKEHWUSA AKOpPel B NEPUOA UX YCTAHOBKW Haubonee BaxHbl, KOrAa He npegycMaTpuBaeTcs 3Hauu-
TenbHoe 3arnybreHune sKopei B rpyHT MopcKoro AHa. B AaHHbIX cnyyasx He cnefyeT y4uTbiBaTb MOCNEYCTaHOBOYHbIE
3 eKThI, TaKMe Kak KOHCONUAaLums rpyHTa co BpeMeHeM, Npusofsiias K yBeMUYEHUIO HaTsKeHUA SKOPHbIX NUHUA. [nA
CTaLMOHaPHBIX CUCTEM NMO3ULMOHMPOBAHNS LienecoobpasHo paccMOoTpeTb NPUMEHEHWE NpeaBapUTENbHO ycTaHaBnMBae-
MBIX AKOpei (Hanpumep, cBaliHbIX AKOpeN), ecrin NPOEKTHOE HaTshKeHWe Npu MOHTaXe Henb3s o6ecnednTb Npyu NoOMoLLN
AKOPHLIX N1eBeA 0K NNaBy4ero CoopyKeHus.

Harpyaky Ans oBTAXKM SKOPHLIX NIWHUIA criegyeT U3MepATb MNpW NOMOLLW HagexHol kannbpoBaHHOW cUCTEMbI W
LOKYMeHTansHo oopMnAThb. JononHutensHaa MHpopMaLnsa B OTHOLLEHUN YKa3aHWid No NNaHupoBaHuio W BeIMOMHEHUIO
MOHTaXa siKopeil, 3arnybnsemMbix NpoTackuBaHneMm, NpeacTasneHa B [79].

A.10.4.6.3 MobunkeHble cucTeMbl NO3ULMOHNPOBAHUSA

JononHutensHas MHGoOpMaLmMs U peKoMeH4aLun OTCYTCTBYIOT.

A.10.5 KoadpcpmumeHT 6€30MacHOCTH YCTanocTHON NPOYHOCTU

MUHUManbHBIA KO3 ULMEHT 3anaca ycTanocTHOW NMPOYHOCTU YYUTLIBAET HEONPEAENEHHOCTU B NPOrHO3UpPOBaHUM
LONrOBEYHOCTY HaTsKeHWSA, pasbpoc faHHbIX No kpueoi T-N, annpokeumMauuy Teopun NIMHEAHbLIX NOBPEXAeHU N ahdexT
MHOTOYMCIEHHBIX KOMMOHEHTOB CUCTEMbI MO3ULIMOHUPOBAHUSA, KOTOPbIE MOACOEAUHEHBI MOCNeAoBaTeNbHO. OTOT Koad-
du1UMeHT cornacyeTcs ¢ TpUMeHeHneM TUNoBeIX kpuBbIX T-N, NpeacTaBneHHbIX B pasgene 10.
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Ans AMHaMWUKW pas3BWTWUSA YCTamnocTW, KoTopas npefcraBnser coboil cpok cnyxObbl, BblYMCEHHas ycTanocTHas
CTOMKOCTb (MHBEpCUs rofoBEIX NMOBPEXAEHWIA, KoTopas onpeferieHa B COOTBETCTBUM ¢ pasaenom 10) moboro komnoHeHTa
CUCTEMbI JOMKHa NPeBbIWaTh pacHeTHBIA CPoK crnyxObl, YMHOXKEHHbIR Ha KOS ULIMEHT 3anaca ycTanocTHON NPOYHOCTH.

dopmyna Ans onpegeneHns kosdpduumerTa 6e30NacHOCTH YCTanoCcTHOR MPOYHOCTU AR UCMONB30BaAHUS METOAOM
KpuBbIx ycTanoctt S-N, onucaHHeiM B A.9.1, npefcTaeneHa B Bue ypasHeHunid (A.15) n (A.16) [71]. JdononHuTenbHas
MHbopMaLMa no koaduLmeHTam 6e30NacHOCTU YCTaNoCTHOW NPOYHOCTU W HaZeXHOCTU ANS paga CUCTEM NO3ULIMOHM-
poBaHus npeacTtasneHa B [9], [11] 1 [139].

WMcenepoBaHne HafeXXHOCTU MokasblBaeT, YTo Kpusble T-N, o6befUHEHHbIe ¢ pacHeTHbIM koadduLeHToM Be3s-
ornacHocTu 3 U ¢ Ucnornb3oBaHUeM MeTofa npoctoro cyMMuposaHusa (10.3.3.3.2), No3BONAT MOMY4YUTbL pacyeT ycTanocT-
HO NPOYHOCTU C NPUEMIEMOI BEPOSTHOCTLIO OTKasa (Moapo6HOCTM cM. B [74]). MockonbKy YKNoH kpusoid T-N ans uenei
c/6e3 pacnopok nexuT BHe 95 % AoBepUTENBHOrO UHTEPBaa Ha OCHOBE PerpeccuoHHOro aHanuaa Ha OCHOBE UMEIOLLMX-
CA UcnbITaTenbHbIX AaHHbIX, TO KpuBble T-N Ha OCHOBE PerpeccMoHHOro aHanuaa UcnblTaTerbHbIX AaHHbIX, NPeACcTaBneH-
Hble B [62] 1 [140], Taoke MOryT yunThiBaThCA, cM. [147].

A.10.6 Koppo3us un usHoc

JononHuTenbHas uHgopMaums no onyckam Ha KOppo3uio ANS LUeneid, cTanbHbIX KaHaToB W 4pYrux KOMAOHEHTOB
SAKOPHBLIX NUHKIA NpeacTaBneHa B [157]. MpoTekTopHas 3aluTa SKOpHbIX Lenei aHogamu Gbina paspaboTaHa, HO He no-
flyyuna LUMPOKOro pacrpocTpaHeHUs 13-3a CpaBHWUTENbHO HeboMbLIOro cpoka cryx6bl (OKONo MSATW NET), CHOXHOCTM U
BbICOKOW CTOMMOCTH.

Kopposus cTansHoro KaHata B MECTax 3afenku B NaTpoHbl (MydThl) MOXET YCUIMBATLCA 3@ CYET feiicTBUA ranb-
BaHU3MPOBaHHOW MPOBOMOKW B Ka4ecTBe aHofa Ha COCeAHMe KOMMOHEHTbl SKOPHOW NIMHUW. NS cTauuoHapHbIX CUCTeM
MO3ULMOHUPOBAHUA PEKOMEHAYETCA NEKTPUYECKU U30NUPOBaTL NPOBOMNOKY KaHaTa oT naTtpoHa (MydThl) nin usonupo-
BaTb MaTPOH OT COCELHUX KOMMOHEHTOB SKOPHbIX MUHWA. [JONONHUTENBHYIO 3alUTy OT KOPPO3UU MOXHO obecneunTb,
yCTaHOBUB NPOTEKTOPHbIE @HOAbI Ha 3TOM y4acTKe (CM. B KavecTBe npumepa [141] n [142]).

A.10.7 3a3opbl 6e3onacHoOCTH

HononHuTensHan uHgopMaLmsa u pekomeHaaLnn OTCYTCTBYHOT.

A.10.8 BcnomoraTtenbHble KOHCTPYKLMU

JononHuTeneHas uHpopmaLms n peKoMeHaLnn oTCyTCTBYIOT.

A.11 O6opynoBaHue CUCTEM NO3NLUMOHUPOBaAHUSA

A.11.1 KoMNOHEeHTbI AKOPHbIX NMUHUIA

A.11.1.1 Obwwe cBeaeHns

JononHuTensHas uHgopMaLuus U pekoMmeHZaLuu oTCyTCTBYIOT.

A.11.1.2 CTanbHble KaHaTbl

YyacTku AKOPHbIX FIMHUA, U3rOTOBMEHHbIE U3 CTanbHBIX KAHATOB, MOMYT ObITb pa3NMYHbIX KOHCTPYKLMIA, Kak NokazaHo
Ha pucyHke A.27. KOHCTPYKUMA CTanbHOro KaHaTa BKNIOYaET psaj npsigen, CBUTLIX B O4HOM U TOM e KpyroBOM Hanpasene-
HWMW BOKpYr LieHTpanbHoro cepaedHunka Ana ¢oopMmpoBaHus kaHaTta. B oTnuume oT wWecTunpsaHbIX KaHaToB cnupansHble
(HeKpyTALMecs) U MHOronpsiAHble (MaroKpyTALLMECcs) KOHCTPYKLMKN SBNAKOTCA NpUBNeKaTenbHBIMU AN UCoNb3oBaHUSA
B CTaLMOHapHbIX cMCTeMax NMo3MLMOHUPOBaHUS, MOCKONBbKY OHWU He CO3AaloT 3HAYUTENBHOIO KpYTSLLEro MOMEHTa MpU U3-
MEHEHUSAX HaTAXeHUA. B 06enx aTUX KOHCTPYKLIMSX MCNONBL3YIOTCA CrOU NPOBONOK (MW MYYKOB MPOBOIOK), HAMOTaHHbIX
B NPOTUBOMOSOXKHBIX HarnpaBreHusX, A1 NONyYeHUs XapaKTepucTUK CONPOTUBIIEHUST CKpyuMBaHuto. KonuuectBo npsigei
¥ MPOBOMOKMN B KaXA oW Npagn obycroBneHo HECKONMbKUMU DU3UIECKUMU acrieKTaMu, BKIoYas AnaMeTp npsau, pasMep
MPOBOSIOKM U T. 4., @ TakKe pe3ynsTUPYIOLMA adeKT Ha NPOYHOCTb, XKECTKOCTb M YCTaNOCTHYHO MPOYHOCTL KaHaTa. OTa
KOHCTPYKLUMS co38aeT KpYTALYMIA MOMEHT Mo Mepe YBENUYEHUs HaTsHKEHUS.

[ns 3aWwuTel OT KOPPO3WUM B CTaLMOHAPHBLIX CUCTEMaX NMO3ULMOHNPOBAHUS, KaK NPaBUIlo, UCMONbL3yOTCA MaTtepua-
nbl 4nAa 060NOYKN U3 NONUSTUNEHA UNn nonuypeTtaHa Ha KaHaTte U3 cnnpanbHbIX npﬂneﬁ, KOTOprI7I AOIMPKEH UMETb BbICO-
KYI0 NMOTHOCTb. Bea nposonoka AomkHa GbiTk ranbBaHW3upoBaHHOi. NHorAa B cTanbHble KaHaThl BKIOYAIOT LIMHKOBLIE
HanonHuTenu agnAa obecneyeHust AOI‘IOJ'IHMTeJ'IbHOﬁ 3aljuTbl OT KOPpPO3UW. MaTepMan HanoJrmHUTenA Ncnonb3yeTca Ana 3a-
MOSIHEHUA BHYTPEHHMX NPOCTPaAHCTB MEXAY NPoBosiokaMu, YToObl CBECTU K MUHUMYMY pacrnpoCcTpaHEeHWE KOppo3un Mpu
NPOHUKHOBEHUW COMEeHol BoAbl. He ABNAETCA pacnpocTpaHEHHOW MPaKTUKOW yBernuuyeHue AuaMmeTpa KaHata SKOPHbIX
TIMHWIA ONS CHWKEHNUA KOPPO3WUN N U3HOCA. TEM HE MeHee B HECKONbKUX CTaLMOHapHLIX CUCTEMax MO3ULMOHUPOBaHUS C
AKOPHLIMU NIMHUSAMU € KaHaTamn 6e3 obonoyku uaMeTp NPOBOMOKM, Kak NpaBuno, yBenudeH Ha 0,1—0,2 MM 3a rof sKc-
nnyarauuu ¢ Lenblto 3aLlUTbl OT KOPPO3UK U U3Hoca.

KoHLbI Kaxaoro y4acTka SKOpHOW NUHUKA AONMXKHBI BbITh 3aenaHbl B NATPoHbl (MydThl). MaTpoHbl (MydThl) JOMKHBI
ObITb 3aNWThl MOMMMEPHLIMA MaTepuanamun. [iNa cTayuoHapHbIX CUCTEM NO3ULMOHUPOBaHUS NaTPOHbI (MydThl) AOMMKHbI
ObITb OCHAaLLEHbl TMOKUMKU Pa3srpy30HHLIMK KONOAKaMU (YCTpOWCTBaMM, OrpaHUYMBaloOLMMK U3rMb KaHaTa), coeMHeHne
KOTOPLIX C MAaTPOHOM (MydTOIR) UCKMIOYaeT NonagaHne BoAbI U OrpaHUYMBAET NOABWKHOCTL KaHaTa, NMpUBOZASILLYIO K yCTa-
NOCTHBIM SABMEHUAM MpKU u3rube. TuaTtenbHbIA KOHTPONb KavyecTBa U UCMBbITAHUA CrEAYET NPOBOAUTL Nepes U B Xope
WU3roToBrNeHnA KaHarta, YyTobbl 06ecneynTb BhINONHEHUe TpeGOBaHMﬁ NPOEKTHbLIX CI'IeLlI/Id)I/IKaLWIVI U COOTBETCTBUE MUHU-
MarnbHOMY pa3pbIBHOMY YCUNUIO KOHEYHOIO NPOAYKTa.

HononHuTtenbHasa uHdopmaLms npusefeHa B [143] n [144].
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C) LWECTUNPSAHBIN CO CTanbHbIM CEPAEYHUKOM d) MHOronpsigHbIN

PucyHok A.27 — PasnuyHble KOHCTPYKLMK CTanbHbIX KAHATOB

A.11.1.3 Uenu

Mpun npoekTupoBaHun HeobxoaMMO yaenaTb 0cob6oe BHUMaHWe BOmnpocam Bblibopa maTepuanos U U3roTOBMEHUS
Lener KpynHoro kanubpa Ans cucTem NO3MLMOHUPOBAHUS NIaBYUYNX COOPYXEHUN. SKOPHbIE Lenu Ansi CUCTEM NO3ULMO-
HUPOBAHUSA CreayeT N3roTaBnuBaTh HENPEPbIBHOW AMNWHbL. Takum 06pa3oM ycTpaHsieTcst Heo6X0AMMOCTb B COEANHUTENb-
HbIX 3BEHbSAX AN Lienn 1 peluaeTcs npobnema ¢ ycTanocTbio Matepuana uenu. B npoTueBHOM criyyae cneayeT UCnonb3o-
BaTb COeAMHUTENbHbIE 3BEHbSI C HEOOXOAMMOW YCTanOCTHOW NPOYHOCTLIO.

[JononHuTenbHble pekomeHaauun npeacrasneHsl B npasunax MKO [10], [87], [131], [147], [148], [149], [150], [151].

A.11.1.4 CoeguHuUTENbHbIE 3BEHBSA

B oTHOLWEHMU NUTBIX U LUTaMNOBaHHbLIX KOMMNOHEHTOB SIKOPHbIX NMHMIA CM. [49] n [152].

CoeavHnTenbHbIE 3BEHbS, Takue Kak CKoObl, BEPTIOrM, CTbIKOBbIE HAKNaAKN U COEANHUTENbHbIE 3BEHbS1, UCMONb3Y-
10T AN COeANHEHUSI OCHOBHbIX KOMMNOHEHTOB SIKOPHbIX NHUIA. CoeamHuTEnbHbIE 3BEHbS, Kak 3BeHbs KeHTepa u bonara,
4acTO MPUMEHSIIOT B MOBUIBHBLIX CUCTEMAaX MO3NLMOHMPOBaHMS. OHU MOTYT NPOXOAUTb Yepes LenHble Hanpaensowme
6noku 1 nedeaku, N X MOXHO NEPUOANYECKN OCMATPUBATL U MEHSITh.

A.11.1.5 AmopTusupytowme Gyu

[MpusHaHHble cTaHaapThl AN paspaboTky aMopTU3UPYIOLLUX CTanbHbIX OyeB, NpeaHasHaYeHHbIX Ansi Hapy>XHOro
pasrneHus, cMm. [153], [154].

PacueTHbin k0achhrLUMEHT HagexHOCTM Ha ypoBHe 1,5—2,0 pekoMeHaoBaH Ansi ByeB CUINbHO HarpyXeHHbIX cTaum-
OHapHbIX CUCTEM NO3ULMOHUPOBAHMUS C BLICOKMMM 3KCTITyaTaLMOHHBIMU XapaKTePUCTUKaMK; @ KOSPMDULIMEHT Ha YPOBHE
1,2—1,5 pekomeHpyeTca ans GyeB obLLEro Ha3HaYeHUs B YMEPEHHbIX 3KCMIyaTauMOHHbIX YCNOBUSX (Hanpumep, Ans
BPEMEHHON CUCTEMbI MO3ULMOHUPOBAHUS B YMEPEHHbIX YCIOBUSIX OKpYKaloLLEn cpeabl).

AmopTusupytowne 6yn, NpUMeHsieMble B CTaLUMOHaPHbIX CUCTEMAaX MO3ULIMOHNPOBaHUSA, MOTYT ObITb U3TOTOBNEHbI
M3 cTanu UM CUHTETUYECKMX MaTepuarnoB, OKPYXXatoLMX CTarnbHYyl0 KOHCTPYKUMIO. BeneHeHHbIn nonuesnHunxnopug (cre-
KNnsiHHblE cdpepbl B KOpNyce NEHHOro Matepuana BbICOKOW MIOTHOCTU) Obin yCMNEeLWHO NPUMEHEH C Lienbio obecnevyeHus
nnaesyyYecTn Ans rmy6okoBoAHbIX OYpOBbLIX U 3KCMyaTaUMOHHbBIX parki3epoB M MOMNMaBkoB Ans rmbkux pandepos. Bbino
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NPU3HAHO, YTO CTalbHbIE BYW ABNSOTCA ONTUMANbHLIMU MO COOTHOLLEHUIO «LieHa—KavyecTBOY. By MOryT n3rotaBnuBaTb-
¢ cpepuyeckoii popmbl (06b1MHO), He 0BnagaloLMMmN BLICOKOIA XKECTKOCTHIO UMK B BUAE LMNUHAPUYEcKol 060mnouku, ¢
KOnbLeBbIMU peBpamMm XKEeCTKOCTU O CPepPUYECKUMU HaKOHEYHUKaMK. Byn MoryT 6biTb BCTPOEHbI B AKOPHYIO JIMHUIO (C
MCNoNb30BaHUEM HECYLLIEro aNeMeHTa, NPOXOAALLEro ckBo3b Byii) MK 3akpenneHbl Ha SKOPHON JIMHAU € NOMOLLILIO TPeY-
rofibHOW NNaHKK, kak NpeacTasneHo Ha pucyHke A.28. Korga ucnonbsyetca BapuaHT 6ys, BCTPOEHHOIO B AKOPHYIO NUHNUIO,
To Heobxoanmo cobniogaTe OCTOPOXKHOCTL M AONYCKaTh BpalleHWe Ha KOHLEeBbIX coefguHUTENsIX. [lononHUTenbHLIe peko-
MeHZAaLuu nNo npoekTupoBaHuto byes cM. B [155].

Byn ponxHbl GbITb CNPOEKTUPOBaHLI TaK, YTO6LI UMETb JOCTAaTOYHYIO MPOYHOCTL ANA MaKCUMarbHOW FyGUHLI SKc-
nnyatauuu. Mpu usrotosneHun 6yeB Bce cBapoYHble onepauun cnegyeT UCNbITbIBaTb C MCMOSIb30BaHMEM COOTBETCTBYIO-
WMX Mep HepaspylwatoLlero KoHTpons. Takke omkHa 6biTb obecnevyeHa Heobxoaumas 3aluTa oT KOpPO3UK.

a) By, 3akpenneHHblii Ha SKOPHOI JIMHUM

b) Byii, BCTPOEHHbI B AKOPHYIO NIMHUIO

PucyHok A.28 — KoHdurypauuu amopTusupytowmx 6yes
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A.11.1.6 Axops

A.11.1.6.1 fAkops, 3arnybnsemMble NpoTackMBaHUEM

Knaccuueckue skops, 3arnybnsembie npotackuBaHmeM (PUCyHOK A.29), nepBoHayanbHO MPUMEHSNUCL AN MO-
OGUNBHBIX CUCTEM MO3ULIMOHUPOBAHUS. TEXHONOMUS YCTAHOBKU SIKOPEN, 3arnybnsiembix NpoTackuBaHWeM, CyLLUECTBEHHO
npoABuUHynach Bnepes 3a nocnegHue rogbl. [poekTupoBaHme 1 UCNbITaHUs MOKa3bIBAIOT, YTO HOBOE MOKONEHUE SAKOpen C
HEenoABWXHON Nanown CO3AaeT BbICOKYIO YAESPXKMBAIOLLYIO CUMY Aaxe B YCNOBUSIX MSIFKOro rpyHTa. BeicokoaddpekTuBHble,
3arnybnsiemMble NpoTackMBaHMEM SIKOPSi CYMTAIOTCA NpUBIEKaTeNnbHbIM BapUaHTOM AN AKOPHBLIX Onepauui, NOCKOMNbKY
3TU AIKOPS NErko yCTaHaBnMBaTb U OHW NOATBEPAUNU CBOIO 3(PEeKTUBHOCTL. BO MHOMMX CyLLECTBYIOLLUX CTALIMOHAPHbIX U
MOGUIbHBIX CUCTEMAaX NMO3MLIMOHNPOBAHUSA UCNONb3YIOT AKOPS, 3arnybnsemMble NnpoTackuBaHneM. HkHAS cekumsa SKopHON
NHUM MOXET BbITb yCTaHOBMNEHa NpeABapuTENbHO U UCTIbITaHa Harpy3komn nepes NOCTaHOBKOW NiaByyYero COOPYXeHUs.

500

a) JetanbHbii BUA — yron passopoTa nan 50° b) OetanbHbii BUA — yron passopota nan 30° ans
AN MSATKMX UNUCTBIX TPYHTOB nec4yaHbiX rpyHTOB

c) O6wwi Bug,

1 — nepexoaHuK; 2 — npunus ANS pasBopoTa nan; 3 — obyx naTku; 4 — naTka;
5 — wrok; 6 — BepeTeHo; 7 — siIkopHas ckoba; 8 — nana

PucyHok A.29 — Knaccuyeckuii skopb, 3arnybnsiemblii npoTackuBaHnem

A.11.1.6.2 3abuBHble CBaliHble AKOPS

ConpoTtueneHne 3abuBHbIX CBaliHbIX SKOpen nogbemy U GOKOBOMY Harpy>XeHuto B OCHOBHOM OOYCHOBMEHO pas-
MepaMu CBali, XapaKTEPOM YCTAHOBKM W HAarpyxeHusi CBaM, a Takke TUMOM, KECTKOCTbIO U NMPOYHOCTLIO FPyHTa, pacno-
TNOXEHHOro psiioM CO cBael. FopusoHTanbHas yaepxuBaroLas cnocobHOCTb CBAMHOMO SIKOPS MOXET ObITb CyLLEECTBEHHO
yBenuyeHa 3a cyet ob6aBneHuns cneumarnbHbIX 3NEMEHTOB, TaKuX Kak F0OKM 1 Kpbifibsi, HA BEPXHIO YacTb cBan. 3abuBHble
cBaliHble IKOpsi MOryT ObITb NpeAHasHa4YeHbl Ans ycuneHus 6GOKOBOro 1 BEPTMKaNbHOrO CONPOTUBIIEHUSI U CO BPEMEHEM
CTaHOBATCS OYEHb YCTOMYMBBLIMU. 3aOMBHbIE CBaliHble SKOPS YCTaHaBMMBAIOT C NMOMOLLbIO MOIOTOB s 3abuBaHusi Mop-
CKuX cBaMn.

MapoMoHUTOpPHYIO Npoknaaky, GypeHne n ueMeHTaumio UCNONb3yHT ANst APYTUX TUMOB 3a0MBHbBIX CBalHbIX AKOPEN.
YcTraHoBKa cBall rMApOMOHUTOPHON NPOKNaAKoW, GypeHnem unu uemeHTaumel MoXeT BbINOMHATLCSA cTaHAapTHoW Bypo-
BOW yCcTaHOBKOW 6e3 cepbe3Hbix Moaudukaumin. Tem He MeHee HapyLleHWe rpyHTa B X0A€e MAPOMOHUTOPHbLIX U BypoBbIX
onepauuii crneayeT YeTKo OLEHNBATb.
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A.11.1.6.3 BakyymHble sikopsi

BakyyMHble AKOps MOXHO UCNOMNb30BaThb AN KPYMHbIX My60KOBOAHBIX CUCTEM MO3ULIMOHUPOBaHUS U KOHCTPYMPO-
BaTb 151 O4E€Hb BbICOKOIO HaTSKEHUS AKOPHBIX NMUHWIA. Kak npaBumno, oHn NpeacTaBnsioT BbICOKUE CTanbHbIe LUNUHAPU-
Yyeckne KOHCTPYKLMKN C/6e3 BHYTPEHHNX ANEMEHTOB XECTKOCTU. LiunuHapuyeckuii y3en oTKpbIT B HUXKHEN YacTu U 3aKpbIT
B BepxHeWn (cM. pucyHok A.30). BakyyMHbIN SiIKOpb YCTaHaBNMBAETCA CHaYarna nyTeM crnycka B FpyHT Ha rmybrHy camocTo-
ATENbHOIO NOrpyXeHus (T. €. MPOHUKHOBEHNE 3a cHeT COBCTBEHHOI Macchl NorpyxeHHon cean). OcTaBLuasics YacTb Heoo-
XOAVWMOrO BHEAPEHUS JOCTUraeTcs NyTeM OTKaYKuU 3axBaYE€HHON BOAbI M3 BHYTPEHHEN YacTu BakyymHoro sikopsi. [Nepenag
JAaBneHnsa Takum o6pa3om co3aaeT AONONHUTENBHYIO ABUXKYLLYIO CUMY Ha BEPXHIOK YaCTb SIKOPS, KOTOpasi ABUraeT CBato
B rpyHT. [0 Mepe yBenuyeHus npoHNKHOBEHUA HeoBxoaMmas ABMKyLLAs cuna obbluHO yBEnuUMBaeTcs, U TpebyeTcs no-
CTeneHHO yBenuunBaTb nepenag, AaBreHns.

1 — obyx

Pucyrok A.30 — BakyymHbIn sikopb (cBasi)

Mocne AOCTKEHNS pacyETHOM ryBUHbI MPOHUKHOBEHMS BbIMYCKHOE OTBEPCTME AN BOAbI 3aKPLIBAETCS U NO3BONS-
€T BaKyyMHOMY SIKOPIO MOSTy4YnTb AOCTATOUYHYH CMOCOOHOCTb MPOTUBOCTOATL BEPTUKANbHLIM, HAMNPaBMNeHHbIM BHU3 CAnam,
rOPU3OHTarbHbIM CUMaM, BEPTUKASIbHBIM NOABEMHbBIM CUSlaM, MOMEHTY U COYETAHUAM yKkasaHHbIX (haKTOPOB.
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[nsi BaKyyMHbIX SIKOPEWN, BHEAPEHHBIX B MMUHY M C 3aKPbITbIM BbIMYCKHbIM OTBEPCTUEM, CNOCOBHOCTL NPOTUBOCTO-
ATb HATSKEHUIO SAKOPHBIX NHUIA 0BYCroOBnNeHa HeAPEHMPOBAHHBIM HaMPSDKEHUEM CABWIa rpyHTa BOKPYr M HUXKE SIKOPSI.
Cnoco6bHOCTb 3aBUCUT OT FNyOWHbI MPOHUKHOBEHWS, AUameTpa SKOPSi, HaNpsXXeHUs CABUra IMWHbI, HaNpsKeHWs caBura
Ha rpaHuLe pasgena «AKopb—TnuHa», HaKkroHa IKOPHOM NIUHUK Y MECTOMOMOXEHUS TOMKU coeanHeHnsl. Ecnu BepxHss
YacTb OCTAETCs OTKPLITON UNn M3BNeKkaeTcsl, MMBo NPUMEHNTENBHO K NOABEMHBIM KOMMOHEHTaM ANUTENbLHOIO AENCTBUS
BblAEPrrBaHne SKops Takke MOXET ObiTb BO3MOXHbLIM MEXaHU3MOM OTKasa.

YaepxuBatoLasi cnoco6HOCTb 06bIYHO BhILLE, KOrAa yaaeTca n3bexarb HaknoHa sikops. YTobbl n3bexarb HakmoHa,
TOYKa KPEMNEHNUS MUHUM MOXET GbITb MOHMXKXEHA C BEPXHEW YaCcTN AKOPSA A0 TOYKM Ha CTEHKE AKOPS HA ONTUMAarbHON rmy-
OUHEe HUXKe MOpCKOro AHa. MecTononoXeHne oNnTMManbHOW TOUKWU KPEMMEHUS NUHUW 3aBUCUT OT Npodunsl HanpshkeHns
cABWra, HanpskKeHUs CABUra Ha rpaHuLe pasgena «siKopb—rnuHaY, HakKNoOHEHUS IMHUK, Beca NOrpy>XeHHOW YacTu SIKops,
a Takke OTHOLLEHUS rMyOuHbI K AnameTpy skopsl. OnTumanbHOoe MeCTOMNONOXEHME, KaK NPaBUIo, pacrnonaraercs B TOUKe,
COOTBETCTBYIOLLEN ABYM TPETAM AJIMHbLI AKOPS MO HanpaBneHNIo BHWU3 OT BEPXHEW YacTu SIKOpPS.

MockonbKy BakyyMHblE SIKOPSI MCMONb3YIOTCSA Ha MENKOBOAbE MO aHanorum ¢ 3abUBHbIMKU CBalHbLIMK SKOPSIMU, TO
rnyGoKne NHXEHEPHO-TEONOMMYECKNE CKBAXWHbBI HE HYXHbI, OAHaKO Ha MeNKoBoAbe, MO CPaBHEHWIO C FMy6OKOBOAHLIMM
yyactkamu, rae 3abvatotcs cBau, TpedytoTcst 6onee noapobHble AaHHbIE MO FPyHTY. BakyyMHbIe Sikopsi B OCHOBHOM Mpu-
MEHSIIOTCS B CBA3HbIX IPYHTaxX FMUHUCTOrO Tuna. BHeapeHve nyTem 3acacbiBaHUsi Yepe3 TOHKWI NECOK UIW FpaHynMpoBaH-
Hble CroW BMOMHE OCYLLECTBMMO NPU YCIIOBUK, YTO KOHCTPYKLMS| BAKYYMHOTO SKOPS yYMTLIBAET 3TW acnekTbl. BHeapeHue B
HeBsI3KME rPYHTbI FpaHyNMPOBaHHOrO TUna TpebyeT cneunanbHOro aHanusa, KoTopbi He paccMaTpUBaEeTCs B HACTOSILLEM
cTaHgapTe.

OTHOLLEHME AMNVHBI BAKYYMHOTO SIKOPS K AMaMETPy MOXET BapbupoBaTbcsi OT 2:1 Ans TBepAoW MuHbl Ao 7:1 ans
O4YEHb MSIrKMX ITIMHUCTBIX FPYHTOB. BakyyMmHbIe SIKOpSi, Kak NpaBumo, MPOEKTUPYIOT C GONbLUMMU OTHOLLEHUSIMU T1yOUHbI
K AMamMeTpy B MSIFKUX FNNMHAX, MOCKOMbKY BEPXHAS YacTb OTIIOXKEHWUIA MSATKOMN IMWMHbI UMEET OrPaHNYEHHYHO HECYLLYIO CMO-
COBHOCTb U NOBEPXHOCTHOE TPeHue. BakyyMHbIN SIKOpb MOXET COCTOSITb U3 ABYX CEKLMWN, BEpXHEN 3abMBHOW Cekuun un
HWXXHEN SIKOPHOWM CeKLMK, KOTOpbIE COEAUHSIIOTCA B XOA4e MOHTaxa. [locne [OCTMXKEHUsI MPOEKTHOro 3arnybneHus skops
BEPXHSIS CEKLMS pPa3beaMHSIETCS U U3BINEKAETCS, OCTABMSA HUXKHIO CEKLMIO B rpyHTE. BepxHsAsi cekumsi 3aTem Mcnonbay-
€TCS1 MOBTOPHO NS MOTPYXXEHMS APYrMX BaKyyMHbIX SIKOPEN.

BakyyMHbIi SkOpb KECCOHHOWM KOHCTPYKLMM NpeacTaBnsieT cobo MHOTOSHEUCTbI GETOHHbIN KECCOH Manomn BbICO-
Tbl C GONMbLUON NMoLaAb0 OCHOBaHUS, 3arnybnsembin Ha HebonbLuyio ryouHy (cMm. pucyHok A.31). Macca 3arnybneHHomn
4YacTM BaKyyMHOrO sIKOPsi KECCOHHOW KOHCTPYKLMM CO3AAET 3HAaUYMTENbHYI0 YacTb BEPTUKaNbHON yaepXXuBatoLen cnocob-
HOCTM sikopsi. BepTukanbHas yaepxusatoLias cnocobHOCTb (hOPMUMPYETCS B OCHOBHOM 3@ CHET COBCTBEHHOW MacChl AKOPs
1 NOBEPXHOCTHOTO TPEHNS U BHYTPEHHETO NPVXUMALOLLEro ycunus. FopusoHTanbHas yaepxveaioLwasi cCnocobHOCTb CO3-
[aeTcs 3a CYET NPOHNKHOBEHNS KOOKM U TPEHNSI MEXAY CIOSIMU FPyHTa M3-3a CABUra.
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1 — MOpCKO€e AHO; 2 — enesHas pyAa; 3 — MECTO KpENNEHUs HaTsKHbIX CBSI3eii; 4 — HaTshKHAsA CBA3b; 5 — napaneTHas CTeHKa,;
6 — pebpa xectkocTn (6anku); 7 — 0bka sikops; 8 — ByKCMpOBOYHas NPOYyLUNHA

PucyHok A.31 — BakyymHbIli SKOpb KECCOHHON KOHCTPYKLMK

A.11.1.6.4 paBUTaLMOHHbIE SIKOPSI

[paBuTaLMOHHbLIE AKOPSA MpeAcTaBnAloT coboW SiKops, yAepXusalowwmecs 3a cyeT coOCTBEHHOro Beca, KoTopble
06bIYHO COCTOAT M3 BETOHHBIX UMK CTarnbHbIX BNOKOB, MeTanmnonomMa unu Apyrux MaTtepuarnoB C BbICOKON MIOTHOCTbLIO.
lMpoHukHOBEHME AKOps B rPyHT obecnednBaeTcs 3a cHeT COOCTBEHHOO BeCa, a yAepXKuBatoLLas cuna skopsi onpeaenseT-
€1 BECOM MOrpY>XEHHOM YacTu sikops. Fopu3oHTanbHas yaepxXusalroLLasi CnocobHOCTb SBNAETCH PyHKLMEN TPEHUS Mexay
SIKOPEM U FPYHTOM, a TakKe NPOYHOCTLIO HA CABUT rPYHTa NoZ sikopeM. [paBUTaUMOHHbIE AKOPSt OObIYHO HE UCTONb3YHOTCA
Ans 6onblumx rny6oKOBOAHbLIX CUCTEM MO3ULIMOHMPOBAHWSA, MX UCTIONb3YIOT AN HEBOMbLUNX CUCTEM NO3ULIMOHMPOBaHNUS.
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A.11.1.6.5 NnuTtoBMAHLIE AKOPSA

A.11.1.6.5.1 O0wme ceeaeHus

MnuToBMAaHbIE SIKOPS yCTaHaBNMBAIOTCA C rMy60KUM NPOHUKHOBEHNEM B MOPCKOE AHO, rAe, Kak npasuino, 6onee Bbl-
COKasi MPOYHOCTb FPyHTa NO3BOMSET UCMONb30BaTh CPABHUTENBHO HEGOMNbLUVE AKOPHbIE MANTHLI AN BOCNPUSTUAS 6OnbLUKNX
Harpy3ok. [nuToBuaHble fikopsi 0ObIMHO 06rafaloT 3HaAYUTENBHOM BEPTMKANbHOW yAEepXMBaOLEN CNOCOBHOCTBIO. JTO
NO3BONSET UCMOMNb30BaTb CUCTEMbI NMO3ULIMOHUPOBAHUS C HATSIHYTbIMW SIKOPHBIMU NIUHUSIMK, TAe SIKOPHbIE NIMHUW MOTYT
nepecekaTb MOpCcKoe AHO nog 60nbLINM YKIOHOM. [NMTOBUAHBIE SKOPS NOAPA3AENSAIOTCS Ha 3arnybnsemMble NpoTackmea-
HMeM u npsiMosarnybnsiemble.

A.11.1.6.5.2 MNnutoBMaHbIE SIKOPS, 3arnybnsieMble NpoTackuBaHMEM

lMnuToBMAaHbIE AKOPS, 3arnybnsieMble NpoTackuBaHUEM, BPE3aOTCA C rmMyBoKMM NMPOHUKHOBEHWEM B FPyHT aHano-
TMYHO OBbIYHLIM SIKOPSAM, 3arnybnsemMbIM NnpoTackuBaHMeM. B xoae ycTtaHOBKM sSikOpb CHayana NnoMeLLaeTcsi Ha MopcKoe
[AHO 1 MO Mepe NpoTackuBaHUSA MO MOPCKOMY AHY OH BHeApPSiETCs B rpyHT. CHayana sikopb norpyxaetcsi 6onee nnm meHee
napannenbsHo nane, 3aTem, NOBOPaYMBasiCb, JOCTUraeT B pesynsTate HE0OXOANMOro NPOHMKHOBEHUS B rPyHT. Mocne no-
rPY>XEHUS SIKOPb CYMTAETCS «YCTAaHOBMEHHBLIM» UMK «3aKPENMEHHbIM», T. €. ana skopsi OPUEHTMPOBaHa Takum ob6pasom,
YTO OHa CTaHOBUTCH MOYTW NEPNEHAUKYIISIPHO K SKOPHOW NHWUKM, oBecnevmBasi BbICOKYIO FOPU3OHTanbHyo U (Unu) Bep-
TUKarbHYIO YAEPXUBAIOLLYIO CMOCOBHOCTb B 3aBUCHMOCTM OT OPUEHTaUMN NMHWUK. 3TW SKops, 3arnybnsembie npoTacku-
BaHWEM, YacTO Ha3bIBAIOT BEPTUKAmNbHO HarpyxaemMbiMu skopsimu. [1Ba Tuna BepTMKanbHO Harpyxaembix skoper 06bl4HO
ncnonb3yloT B MOPCKkuUx onepauumsx: Stevmanta u Dennla. flkope Stevmanta ncnonesyet cuctemy 6puaenen ans npeobpa-
30BaHUS U3 KOHMUrypaumm Ans yCTaHOBKM B 3KCNyaTaUMOHHY0 OPUEHTALMIO SKOPHOW NnuUTbI, MOCKONbKY B skope Dennla
MCMOMnb3YyeTcs LWapHUPHOE BEPETEHO (PUCYHOK A.32).

a) Bruce Dennla Mk4 b) Stevmanta
1— PEXNM HOPManbHOro Harpy>eHus; 2— PEXNUM YyCTaHOBKN
PucyHok A.32 — MNnutoBuaHbIe Skops, 3arnybnsemble npotackuBaHUeM

A.11.1.6.5.3 MNpamosarnybnsemble NAUTOBUAHbIE AKOPS

MpsimosarnybnsiemMble NNMTOBUAHbBIE AKOPS MOTYT 3arnybnaTbCA Npy MOMOLLM BaKyyMHbIX TOfKatenen, ¢ UCnosb3o-
BaHMEM yAapHbIX Unu BUGPaLIMOHHBLIX MONOTOB, B3PbIBYATLIX BELLECTB UMW MMAPaBNNYECckUX AoMKpaTos. B GonblunHcTee
MOPCKUX orfepauuii No yCTaHOBKe MpsiMo3arflybnsemMbiX NAUTOBUAHBLIX SKOPEW WCMONb3yeTCsl TEXHONOrNSt BaKyyMHOrO
3arnybnenus. Hanpumep, ans 3arnybnenus nnutoBuaHbix sikopern SEPLA ucnonb3yetca BaKyyMHbIN TonkaTenb, npea-
CTaBnsoWuii cobol BakyyMHbIA SSKOPb, OFONIOBOK KOTOPOro MMEET OTBEPCTUE ANA BCTABKM NAMTOBUAHOIO sikopsl. [nuTo-
BUAHbIN sikopb SEPLA, 3arnybnsiemblii BakyyMHbIM TOnKaTenem, npeacraeneH Ha pucyHke A.33. M3BneveHne BakyyMHOro
TonkaTtens obecneymBaeTcs 3a CHET peBEPCMPOBaHMS paboTbl BaKyyMHOro Hacoca Nocne 3aBepLUeHns 3arnybnexduns nnu-
TOBUAHOTO AKOPS A0 PacYETHOro NnonoxeHus. MNocne aToro BakyyMHbIV TONKaTerb MOXET UCMOMb30BaTbCA AN YCTAHOBKN
Apyrix npsimosarnybnsiembix NAMTOBUAHBIX Skopel. MoBOPOT nankl NATOBUAHOMO SIKOps B Tpebyemoe nonoxexue obe-
CMEeYMBAETCA HAaTAXKEHNEM SKOPHOW NUHWW.
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a) BakyywmHblli TofkaTeNb U NMTOBUAHBIN AKOPb

b) MoHTax

7 — sIKOpHasa NuHUA; 2 — npobHas Harpyska, npunoxeHHas kK Mmoo6unsHomy MHIC, MHK nnn cygHy o6cnyxuBaHus sikopeid; 3 — nsBne-

Kaemblii noABecHoi kaHaT SEPLA; 4 — n3Bnekaemblii MOABECHON 6yii; 5 — Tonkatenb u3BfevyeH; 6 — ypoBeHb MOPCKOTO AHA; 7 — ABYX-

KOMMOHEHTHbIN cTonop SEPLA; 8 — SEPLA nocne u3BfeyeHus 3acacbiBatwouierocsi Tonkatens; 9 — SEPLA B NonoXxeHnn, nepneHaunky-
NAPHOM K AKOPHOI NIUHUK, HarpyXeHHO nocne Npo6HOl Harpy3ku; 10 — aKkopHas NMHUA

PucyHok A.33 — MantoBunaHbIn Skopb SEPLA, 3arnybnsaemblii BakyyMHbIM TO/IKaTenem

A.11.2 Nebeakn

A.11.2.1 O6bwue ceBepeHns

PekomeHayeTca o6paTuTb BHUMaHWE Ha KpuTepuun, npusegeHHble B [129] un [156].

Tun 1 KOHCTPYKUUS nebenok, KOTopble He0GXO0AMMbl B KOHKPETHOW cucTemMe NO3ULMOHMPOBAHWS, 3aBUCAT OT Tuna
AKOPHOM NUHMK, C KOTOPOW OyneT paboTatb nebepka, a Takke OGyAeT M NPOM3BOAUTLCS NpeABapuUTeslbHOE HaTsXeHue
AKOPHBIX NIMHUIA W UCNbITaTe/IbHOE HarpyXeHue sikopeil ¢ niaBy4vyero coopyxeHusi. MnaByyne COOPYXEHUs C MPOCTpaH-
CTBEHHbIMW CUCTEMaMV MO3ULMOHMPOBAHUSA, KakK NpaBuio, MMEKT YCTPOWCTBaA HATSXEHUS AKOPHbIX JIMHUIA, npeaBapu-
TeNIbHOrO HaTAXEeHWA nocne NpoTackMBaHMA AKOPS, a Takke OTCOeAUHEHUS OTAefIbHbIX AKOPHbIX NUHWA. Ecnn nnasy4vee
COOpYXeHne npumeHseTcs u Ans 6ypexus, n ana gobbiun, TO MOXeT NoTpeb6oBaTbCcA CMOCO6HOCTL YyCTaHaBNMBaTh MaBy-
yee COOPYXEHUSA Ha MecTa OTAEe/IbHbIX CKBaXMWH. Takoe No3nUMOHMPOBaHME MOXeT 6biTb 4OCTUTHYTO 3a cyeT ocnabneHus
1 BbIGUPaHNS AKOPHbIX KaHaTOB.
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A.11.2.2 Bpawnunu

MogbeM, oThaqa 1 HaTsHKeHWe LEemnHbIX SKOPHbIX MMHWUIA OCYLLECTBATCS Npu nomolyu 6palinuneit. Pabounm ane-
MeHTOM Bpallnuns SBNSAETCS LenHaa aBesfoqka, KoTopas NpuBoAMTCA B JecTBUE Yepes 3yBuaThlil pegykTop. Mo Mepe
BpalleHWs LenHo 3Be3fi0MKMN 3BEHBS LiEMNW 3axBaThIBalOTCA U NEpEMELLAloTCs No 3BE3[04Ke, a 3aTeM OrMycKatoTes B Lien-
HOW ALMK. Kak TonbKo Lenk BTArMBAETCA U HaTArMBaeTcs, CTONOPHOE YCTPONCTBO Lienu BXOAWT B 3aLienneHne U yaepxu-
BaeT Lenb. Bpawnunb SBnseTcs HageXHbIM U ObICTPOAEACTBYIOLLMM YCTPOUCTBOM AN NMOABEMA, OTAAYU U HaTAXKeHUs
LienHbIX SSKOPHbIX JIMHUA.

A.11.2.3 LlenHble NoAbeMHUKN

LlenHoi nogbeMHMK nNpegcTaBnseT coboi YyCTPOWCTBO, KOTOpoe Npu NoMoLy paboTkl Of4HOrO UK HECKONBKUX M-
ZApaBnu4eckuX LMNVHAPOB COBEPLUAET BO3BPATHO-MOCTYNATENbHLIE ABWKEHUA ANA NPOTArVBaHNA U HaTSKeHUA LienHbIX
AKOPHBIX IMHKMIA. MpUHUMN feiCcTBUS YCTPONCTBa OCHOBaH Ha 3axBaTe M MPOTArMBaHUW y4acTka SKOPHOW Lenu ¢ nocne-
ZYIOLLMM 3aKpLITUEM CTOMOPHOro YCTPOWCTBa AN BLINOMHEHUS NEPeCcTaHOBKU LIENHOro 3axeaTa W NoBTOPeHUs npoLecca
NpoTSArMBaHWsA HOBOFO yvacTka Lenu. LienHol nogbeMHUK ABNAETCA MOLLHBIM YCTPONCTBOM MOABEMA, OTAAYN U HaTAXe-
HWSA LeMHBIX AKOPHBIX IMHUIA, XapaKTepusyoLwuMesa MeaneHHon paboTol, 4To npegnonaraeT ero NPUMeHeHe B YCroBUAX
HeperynspHbIX onepauuii ¢ AKOPHBEIMW FUHUAMM.

A.11.2.4 bapabaHHble nebefku

MoagbeM, oTaaqa M HaTsKeHWe KaHaTHbLIX SKOPHBIX JIMHWA OCyLLecTBRSATCA Npu noMoLm HapabaHHblx nebenok.
BapabaHHas nebegka coctouT U3 GonbLioro 6apabara, Ha KOTOPOM HamoTaH cTanbHON kaHaT. OcHoBa GapabaHa YacTo
CHabxeHa crneuuanbHbIMU KaHaBKaMu Mo pasmMep UCNonb3yeMoro cranbHoro kaHata. KaHaBKu KOHTPONUPYIOT MOnoxXe-
HWEe HWXHEro cros cTanbHoro kaHarta Ha GapabaHe. [Jns nocneayoWmMx CNoeB kaHaTta WCNonb3yeTcst BHELLHUA Hanpas-
NAKLWNA MexaHW3M, Takoi Kak KaHaToyknaguuk, YToObl KOHTPONMpOoBaTL MOSIOXKEHWE CTanbHOro kaHata Ha GapabaHe.
Pabota nebepkn bapabaHHoro Tuna GeicTpas v nNnasHas.

MpumeHeHWe GapabaHHbIx Nebefok Ha rMyBOKOBOAHBIX cMCTEMAaxX MO3ULMOHUPOBaHWUSA SABASETCA HeNpakTU4HLIM
BCMEACTBUE 3HaUYUTENBHbLIX MaccorabapuTHEIX pasMepoB nebefku, CBA3aHHBIX C AUAMETPOM U ATTMHOW SKOPHBIX KaHATOB.
Kpome Toro, BHELLHUE BUTKW CTaNbHOrO KaHaTa, Haxof4AaLeroca Noj HaTsxeHneM, aedopMupytot npefbiayLume crnouw Ha-
MOTKM, BbI3blBas UX OBarM3aLuio U NOBPEXAEHUS.

A.11.2.5 INnHeliHble nebenku

JInHeliHbIe Nebepkv NMOXoXKM Ha LEnHOW NogbeMHUK. [1Ba cTonopa — cTauuoHapHbIA U NepeMeLLaloLMincsl NocTy-
naTensHO — MCMonb3yTCH AN BTAMMBaAHWSA M HaTAXEHWs CTanbHOro KaHarta. MMetotcs nuHeliHble nebefku npocToro
LeiCTBMSA, Korga cTanbHOW KaHaT ABUraeTca NPepLIBUCTO MO Mepe TOro, Kak CTonop BbiBUraeTcsa Ans Havyana HoBOro
TaKTa, a Takke B HenpepbIBHOM ABYyXTakTHOM BapuaHTe, 1 B 3TOM Cllyyae AiBa NnocTynarefibHO NepeMeLlaloLLmxcs cronopa
MCMOMb3YIOTCH MONepPeMeHHO AN HeMpepLIBHOMO N1aBHOro ABUXEHWUA CTanbHOro KaHata. JiuHelHble nebefku Haunbonee
pacnpocTpaHeHb!l B CTaLMOHaPHbLIX CUCTEMax No3MLMOHUPOBaHMSA, KOFAa HYXHO CUNbHOE HaTsAXeHNe n uMeeTcs GonbLuoii
AnaMeTp kaHaTa. B aTom cny4ae Heo6x0AMM HaMOTOYHLIN BapabaH, YTobbl cBepTLIBaTL B ByXTY KaHaT nocne Npoxoxae-
HWUS1 NWHeRHON Nnebeaku.

A.11.2.6 TaroBble nebeakun

TaroBble nebeakun paspaboTaHel 451 IPUMEHEHUS B cUCTEMAX NO3SULMOHUPOBAHNUS C CUNBHBIM HAaTSXKEHUEM, a Tak-
Xe ANA UCMoNb3oBaHUs B KOMBUHWPOBaHHBLIX CMCTEMaX MO3ULMOHUPOBAHUA. OHWU COCTOAT U3 ABYX LUKMBOB, OCHALLEHHBIX
MPUBOAOM, Ha KOTOpPbLIE BLIMOMHAETCA HAMOTKA HECKOMNBbKUX BUTKOB CTaSIbHOrO KaHaTa (kKak npaBuno, cemu) ¢ nocneay-
fOLLEe NepeMOTKON yxe HaTAHYTOro kaHaTta Ha NpueMHblii 6apabaH. MNNoTHas HamMoTKa KaHaTa Ha LWKUBLI obecreunBaeT
TPeHMWe N HeoOXOAUMEII YPOBEHb HAaTSXKEHUS KaHaTa (06bIuHO OT 3 % A0 5 % oT pabouero HaTsxeHus). JaHHbli Bug nebe-
JOK UMeET NpeUMyLLECTBO BCIIEACTBUE CBOMX KOMMaKTHBIX rabapuTHbLIX pasmMepos, cnocobHocTh obecneunBaTh NOCTOSIH-
HbIA KPYTSALLMIA MOMEHT M BO3MOXHOCTW paboTaTb C kaHaTaMu 60MbLUIOKA MPOTHKEHHOCTU 6e3 CHUKEHWUS TAMOBOTO YCUIUA.

A.11.2.7 Hanpagnsitowue 6roku 1 cTonopHele YyCTPOUCTBa

Mpw aKcnnyaTaLumm cMcTeM NO3ULMOHUPOBAaHUSA AN CHATUA ¢ Nebefok NPAMBIX HArpy3oK, BO3HWUKaIOLLUX MpU yaep-
KaHWW NnaBy4YnX COOPYXEHUA, HEOOXOAUMO BHIMOMHATE KperiieHne LEMHbIX U KaHaTHBIX SKOPHBLIX JTMHUIA. KOHCTpyKLuK
CTOMOPHBLIX YCTPOWCTB ANA Lienei U cTarnbHbIX KaHaToB, NPUMEHAEMbIX B CTaLMOHaPHbLIX cUCTEMax MO3ULIMOHMPOBaHWUS,
JOMKHbI 06ecnevnBaTb COXpaHeHUe HaTSXKEHUS SKOPHbIX JIMHWIA U NpefoXpaHeHne Ux oT M3Hoca.

Hanpasnstowue 6noku aormkHbl obecnedmsaTh JOCTaTOMHOE OTHOLLUEHME AUaMeTpa CTarbHOro KaHata K NpoAonb-
HOMY M3ruby AnNs MUHAMU3ALMM YCTaNIOCTHOIO NOBPEXAEHUS B pesyrnsrate «uarnba—HatsxeHus». Kak npaBuno, ans ue-
neii ucrnonb3aytotcs UenHele 6apabaHbl — LienHble 3Be3[04KN C CeMblo kapMaHaMu (HUuwamu). Hanpaensiowue 6rnoku ans
CTaNnbHbIX KaHaTOB AOMKHbLI MPeAycMaTpuBaTbcsl C OTHOLLEHMEM NpOoAosibHOrO U3rba k AuameTpy kaHarta (16—25 gns
MOGUIBHBIX CUCTEM NO3ULMOHUpoBaHMA U 40—60 Ans cTalMoHapHbLIX CUCTEM MO3ULIMOHUPOBaHUSA).

Jpyrum ycTpoilcTBOM SIBNSAETCA NOABOAHLIA MOBOPOTHLIA OTBOAHOA 6MOK, KOTOPLIN BKMOYAET GMOK C OTHOLIEHUEM
narnba Kk guaMeTpy KaHaTa, npeBbiwatolemy 70, a Takke creyuanbHbIl HEWNOHOBLIA HeCyLMiA MaTepuan ¢ BbICOKOW
NNOTHOCTLIO, 3aKpPeNNeHHbIA Ha HecyLlel MOBEPXHOCTU OTBOAHOrO 6roka. 3ameHa maTepuana Bo3MOXHa NyTeM ochna-
OneHns1 AKOPHOW NUHUKM W BBIHUMaHWA HECYLLEro Marepuana, KoTopbliA MPUKPyYeH 6onTamu K Hecylleid NOBEPXHOCTU
cekLuaMu.

A.11.3 O6opyaoBaHMe MOHUTOPUHIA CUCTEM NMO3ULIUOHUPOBaAHUA

B wacTu skcnnyatupyoLmxcs Ha nnasy MobunbHeix MHITC cm. [10], [157], [158] n [159].
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A2 MOHVITOpMHF TeXHU4YeCKOro CoOCToAHUA, UHCNEeKTuUpoBaHUe U TexHun4yeckoe OﬁCHY)KMBaHVIe

A.12.1 O6wume cBeaeHus
[ononHutenbHasi iHpoOpMaLWs ¥ peKOMeHAaLMU OTCYTCTBYIOT.
A.12.2 MoGunbHble cucTeMbl NO3ULUOHUPOBAHUA
MHenekTUpoBaHUe KOMMOHEHTOB SIKOPHBIX NUHMIA B Mpolecce aKcniyaTaumu B LienoM obcyxpaetcs B [61], [87],
[1486], [148], [149], [150], [160] 1 [161], @ KOHKPETHOE MNaHUpPOBaHWE TEXHUYECKOrO KOHTPONSA NpedcTaBneHo B [57].
MpoLenypsl TEXHUHECKOTO KOHTPOMSA W KpMTepUn oTOPaKoBKW ANA Lenei, cTanbHbIX KaHaToB, a Takke o6opyaosa-
HWe Ans cofepXaHus sikopel npegcTaBneHsl B [162].
A.12.3 CtauMoHapHble cucTeMbl NO3MLUOHUPOBaHUS
A.12.3.1 O6Lue cBeaeHus
A.12.3.1.1 BeefieHune
Mpwn NpoeKkTUpoBaHWM CTaLMOHaAPHBIX CUCTEM MO3ULMOHUPOBAHNUS HEOBX0AUMO NPUHUMATE Mepbl NO COKpaLLeHuWto
TpeboBaHNA K UHCNEKTUPOBaHUIO NMyTeM BBINOSTHEHUS!:
@) COOTBETCTBYIOLLMX MepPONPUATWIA MO NPEAOTBPALLEHUIO UM MUHUMU3ALMU KOPPO3UU:
1) KaToAHas 3aLyMTa OCHOBHbIX KOMMOHEHTOB (HanpuMep, Lenei, cTanbHbIX KaHaToB, COEAUHUTENBHOTO 060py-
[I0BaHUs, aMOPTU3MPYIOLLMX ByeB 1 aKopeit),
2) HaHeceHWe 3aLUMTHbIX MOKPLITUA Ha CTanbHble KaHaTbl, 0OLIYHO 3TO NOMN3TUNEH BLICOKOW MNOTHOCTW UMK
nofimypeTaHoBele 060Mo4KM,
3) ranbBaHM3aLmWsa areMeHTOB (CTanbHbIX KaHaToB) UK rmbkas BogoHenpoHulyaemas sawuta flex-boot u (unu)
repMeTUYHbLIE HaKOHEYHWUKN MeXY KOHLiaMW KaHaToB U 3aMKOBbLIM 060py0BaHNeEM.

MpumeyaHune — MpUMEHEHUE KATOAHOMN 3aLUMTHI UNKU 0GOMOYEK HA ONPEAENEHHBIX 3NEeMEHTaxX CUCTEMBI Mo-
3ULMOHUPOBaHUS (TaKUX, Kak Lienu) He Bcerga senseTcs LenecoobpasHeiM. Hanbonee LenecoobpasHbIM SBNSETCS yBe-
NUYEHNe pPasMepoB 3MIEMEHTOB B LIENSX 3allyuThl OT KOPPO3un U abpasnBHOro UcTupaHus. Kpome Toro, LenecoobpasHo
1 3KOHOMMYHO 3aMEHSITb SNEMEHThI MOCTe YKasaHHOro nepuoga cnyx6bl, a HEKOTOPLIE U3 YKa3aHHBIX BbILLE MEep MOX-
HO WCKIIOYUTL UM CMAMMUTL. B 3TOM criyyae MOXeT NoTpe6GoBaTbLCA NPOBECTU AETaNbHYI 3KCMNEPTU3Y INEMEHTOB Ha
NOBEPXHOCTY;

b) cooTBeTCTBYIOLLMX MEPONPUATUIA MO CHMKEHUIO U3rnbatowmnx HanpsXXeHUn B AKOPHBIX NIMHUSAX:
1) nog6op oTBOAHLIX BrOKOB;
2) noa6op HanpaensoLWmX GroKoB.

A.12.3.1.2 HagBoaHble y4acTku SIKOPHbIX NMHWUNA

Bce anemMeHTbl cMCTEMBI NO3ULIMOHUPOBaHUS, pacnonararolmecs Hag, Bofoi, JOMKHbI NoABepraTbes BU3yanbHOMY
UHcnekTupoBanuto. Ocoboe BHUMaHNE HeobXoANMO YAENsTb MHCMIEKTUPOBAHUIO CTanbHbIX KAHATOB Ha NpegMeT Hanu-
4YuA pa3opBaHHOW NPOBONOKU UNKU pacnyLIEHHbLIX NPAAESiA B pailoHe Hanpaenstolwmx 6rokos u 6apabaHoB nebegok. Ans
LieMHbIX Y4aCTKOB SIKOPHbIX NIMHWI BHUMAHWUE AOMKHO YAENSATHCA U3HOCY 3BEHbEB, OcnabneHuio pacnopok 3BeHbEB, BO3-
MOXHOMY YCTafnOCTHOMY pacTpeCcKUBaHUIO BOKPYN FHE3A ANsi 3BEHLEB B HaNpaBnswoLWmMx Grnokax U LEMHbIX 3Be3404Kax.
MoapoBHble ykasaHUA MO OCMOTPY Lenei, cTanbHbIX KaHaToB M COeAMHUTENbHOrO obopyaoBaHUA NpuBefeHbl B [162]
(xoTs paspaboTaHbl AN CUCTEM MO3ULUOHUPOBAHWUSA SKCMNyaTUPYIOLMXCS Ha nnaBy MobunbHbix MHITC, HO HekoTopble
13 yKa3aHuii N KpuTepun oTOpPaKkoBKW MOTYT MCNOMb3OBaTLCSH B OTHOLUEHWM HAZBOZHON MHCNEKLWUU SNIEMEHTOB CUCTEM
MO3ULMOHNPOBAHUS).

Ecnu ncnonbaytotcs ctonopbl NHeRHbIX Nebefok, To CTanbHble KaHaTbl UK NPSAU B paioHe CTONOPHBIX YCTPORCTB
LOMKHbI ObITb NepecTaBneHbl B APYroe MECTO Ha HECKONMbLKO CAaHTUMETPOB OT MpPEXHEro MecTa Ha perynsipHoi ocHoBe.
3TN Mepbl AOMKHbI BbITh YUTEHBI B KOHCTPYKLUK.

A.12.3.1.3 MNoaBoaHble Hanpaensawwme 6noku

Mpy NpUMEHeHUM OTBOAHLIX BNIOKOB ANA CTanbHBIX KaHaToB BonbLuoro AnameTpa HeobXxoaUMO exXerogHo NpoBo-
LOWTb UHCMEKTUpOBaHMe NOAKNaA0MHOrO MaTepuana Ha npegmer ero u3Hoca. B criyvae BbISBNeHUA Ype3MepHOro u3Hoca
NoAKIaj04HOro MaTepuana oTBOAHLIX 6NOKOB HEOGXOAMMO BLIMOITHUTL 3aMeHY OTAENbHBIX U3HOLUEHHBIX Y4acTKoB MaTe-
pwana. Ecnv YactmyHas 3amMeHa HeBO3MOXHa, He0BX0o[MMO MOSNHOCTLIO 3aMEeHUTL NOAKNAA04HbIH MaTepuan.

Mpy NpUMEHEHUN PONMKOBLIX HanpaBNAOLWMX GrOKoB HeO6X0AUMO €XEerogHO NPOBOAUTL MHCNEKTUPOBaHUE pa-
60Thbl LeHTparnbHoro nogumnHuka. OH, Kak NpaBuno, cMasbiBaeTcsl MacfioM WKW KOHCUCTEHTHOW CMa3Kol (Kak 3To noa-
flepXuBaeTca ¢ MOMOLLbIO yAaneHHON CUCTEMbI CMa3Kun), UMK OH MOXET UMETb CaMOCMa3bIBaOLWUECA NOALWUNHUKA, UNK
OHW MOTYT CMas3sbiBaTbCH BOAOA. B 3aBMCUMOCTU OT KOHKPETHOTO BapuaHTa peKoMeHAyeTcsl, YToObl SKOpHas NIMHUS Bbl-
6upanack UnNu pasMarsiBanach, YTo6bl MOXHO 6bINO onpeaennTb, YTO CUCTEMa CMa3Ku HaxoauTcA B paboyem cocToaHUM
¥ NOALLMMHUK ucnpaseH. MNpu Hanuuum otBogHOro 6rioka UNKU porUKOBOro Hanpaensatowero 6noka, koTopble NpegHasHa-
YeHbl 419 BpaLLeHUs BOKPYr BepTUKanbHOW 0CU, UCNONB3YIOTCA Te Xe camble Mepbl.

Mp¥ NPUMEHEHUN POITMKOBBIX CTONOPHLIX YCTPOCTB AN KpEeNEHUS LENHBIX AKOPHBIX NMHUIA HEO6X0AUMO eXeroa-
HO MpOBOAUTHL UHCMIEKTUPOBaHNE POSIUKOB Ha NpeAMeT ux cBoboHOro BpaLleHUsa BOKpYr cBoux oceit. Mpu npumepsaHun
UX Hago ocsoboxaaTe oTo NbAa. M3Hoc 3BeHbEeB Lienu BONU3M CTONOPHLIX YCTPOWCTB CneayeT U3MepsTb, @ NOKasaHus —
uKcupoBsarhb.

A.12.3.1.4 ToaBOAHbLIN y4acTOK AKOPHON NUHUK

Y4yacTok AKOPHOI JIMHUMK, KOTOPbIA pacrnonaraeTcs nog BoAoW, B Npeaenax 4oNycTUMOiA ry6GuHel BogonasHoro cny-
cKka, He06X0AUMO MHCNEKTMPOBaTL NpY NomoLy Bogonasos Unu HMA ¢ npuMeHeHneM NOABOAHOW Buaeokamepbl. Obcne-
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JOBaHWe JOMKHO 3anucelBaTbes Ha LM poBble HocuTeNu Ans aHanuaa B nocnegytoweM. Ocoboe BHUMaHUe Heobxoammo
YAENATb UHCMEKTUPOBAaHUIO SKOPHBIX JIMHWIA U3 CTarnbHbIX KAaHaTOB Ha NpegMeT Hanu4us pa3opBaHHOW MPOBOIOKK WUIU
pacnyLleHHbIX npagei. TaMm, e 3T yvacTKu npefcTaBneHbl Lenbio, JOMKHEl NPOBOANTLCA aHanorvHble 0CMOTPbI, U
3BeHbS Lienu AOIMKHbI MCCrefoBaThCa Ha NPEeLMET U3HOca, KOppo3nK, a Takke OTCYTCTBYHOLLMX MU NepeMeLLeHHbIX pac-
MopoK.

Y4acTku SSKOPHOW NUHWK, pacronaratolmMecs Huxe JOonycTUMON rmyOuHbl BOZOMa3HOro cnycka, AomkHbl obcnego-
BaTbcA ¢ nomouybto HIMA ¢ Buaeokamepoid. Ecnu yctaHoBNeHbl AKOPHbIE NIMHUM ¢ 060ro4KaMu, TO He NnpefcTaBnsaeTcs
BO3MOXHBIM OMpefennTb COCTOSHWE MaTepuana noj obonouvkoi. Llenb storo ocmoTpa Toraa byaer 3akniodarscs B Be-
pudukaummn LenocTHocTn obonodku, YTobel yoe[nTbCs, YTO OTCYTCTBYIOT TPELUMHbI, NOPBaHHbIE YY4acTKN UKW CUMbHOE
ucTupaHue.

Ecnn yctaHoBneHa cucteMa Mo3vMLMOHUPOBAHUS C LiENbIO, TO aHanorn4Hblii OCMOTP AOMMKeH ObITb NMpPOBEAEH Ha
BCIO ASIUHY, Fe 3TO BO3MOXHO. Lienb — 0CMOTpETL 3BeHbA Lienun Ha NpeaMeT abpa3nBHOro M3Hoca, MUTTUHIOBOW KOPPO3UK
UMM OTCYTCTBYHOLLUX Pacropok.

Ocob0oe BHUMaHWe Npu NPoBEEHNN UHCNEKTUPOBAHNSA HEOOX0AUMO YAENATb NpoBUCcaloLLeMy YHacTKy SSKOPHON
Lienu, pacrosioxXeHHOMY ropu3oHTanbHO K MOPCKOMY AHY (30Ha GMeHMiA 0 NOBEPXHOCTbL MOPCKOro AHa). OTOT y4acToK
MOXET ObITb NOABEPXKEH 3HAYUTENBHOMY U3HOCY UM UCTUPaHUIO BCIEACTBUE KOHTaKTa ¢ MOpCKUM AHOM. Heobxoam-
MO YYMTbIBaTb TaKyto BEPOATHOCTb U yBENWYNTL kanubp aToro yvacTka Lenu. Heobxogumo npoBectu obcriegoBaHue
¢ nomouybkto HIMA 1 cHATE Ha BUAEOoKamMepy COCTOSIHWE M3HOCca Lienu, NONOXeHWs pacnopok Lenu unm nx nosiHoe oT-
cyTCTBMUE.

YUTto6bl NO3BOMNUTE «MOrPYKEHHOMY» YHaCTKy NOMHOCTLIO OTOPBATLCS OT MOPCKOrO AiHa AN NPOBEAEHUSI UHCTIEKLUM,
MOXET NoHaf06UTECA YCUNUTL HATKEHWNE AKOPHBLIX NIMHWIA NO CPaBHEHUIO C HOPMaIbHLIM HATHKEHUEM B NEPUO SKCTIY-
atayun. OcMOTpEI CreayeT NPOBOAUTL B CMOKOIHBIA A€Hb C MUHUMAINbHBEIMU NepeMeLLEHNAMM NITaByqero COOPYXEHUSI.

A.12.3.1.5 3agenka KOHLOB SKOPHbLIX NIMHUIA N COeAUHUTENbHbIE SNEMEHTbI

KoHLbl CTanbHbBIX SKOPHBIX KaHaTOB AOMKHLI ObITh 3aenaHel B OTKPbIThIE UIW 3aKPbIThIe MAaTPoHbl (MydThl). Oco-
60e BHMUMaHWe MNpu NPoBEAEHUN UHCMEKTUPOBaHNA HEOOXOAUMO YAENATL COCTOAHMUIO NPsiAei KaHaTa Ha BXOAE B NaTpoH
(MydTY) Ha NpegMeT HanW4ust KOppOo3uKM U pasopBaHHOW NMpPoBOSokW. MHcnekTupoBaHue maTtpoHoB (MydT) Heobxoau-
MO BLINOSIHATE Ha NPegMEeT KOppo3uu, gedopMmaLym, UsHoca OTBEPCTUS B NaTPOHe, HaKNagHbLIX yCUnuearoLmx Konew u
wrnTa. OcMOTp HeoBX0LMMO BEINOMHATL Npu noMoLu HIMA ¢ nogBoAHO BUAEOKaMeEpPOM.

MpoBepKy raribBaHN4YecKoro noTeHUMana creayeT nnaHMpoBaTh Ha Tex naTpoHax (MydTax), KOTopble OCHaLLEeHbI
aHogamu. OcMOTpbl MOryT NpoBoAWUTLCA HIMTA ¢ MOMOLLBIO NOPTATUBHLIX 3TANOHHBLIX 3NEeKTPOAOB.

CoeAvHWTENbHBIE 3NEMEHTEI COCTOAT U3 COEAUMHUTENBHBIX MIIAaHOK, TPEYroflbHbIX NIaHOoK WU COeANHUTENbHBIX
3BeHbeB. OTU coefMHUTENbHbIE areMeHThl Heobxoaumo obcnepoBath Npu nomowy HIA Ha Hanu4ue NpU3HaKOB KOp-
po3uun, usHoca unu gecdopmMaLym LUNOHOK, 3BEHLEB UK dukcaTopoB. Heo6xoanMo Takke NPOBOAUTL JOMONHUTENbHBIE
MHCMEKUMM C 1cnonb3oBaHneM 0O0pyA0BaHUA MarHWTHO-NOPOLLKOBOrO KOHTPONSA UMW YNbTPa3ByKoBOro KOHTpons. Oba
BnAa obopyfoBaHUs MOXHO ynakoBaTb TakiuM oOpa3oMm, YTO UMM MOXHO YNpaBnAaTh ¢ nomoLsto HIMA, koTopeil uMeeT
MaHUNynaTop ANA yAepxXuBaHus 3oHAa. UTobbl NnpoBoAUTs NofobHble ocMoTpel, HIMA f0MXKEeH ouuLaTh y4acTkn CooT-
BETCTBYIOLLMX 3MIEMEHTOB, KOTopble ByAyT ocMaTpMBaThCS.

A.12.3.1.6 AmopTusupytoiyue byu

Mpy NpUMeHeHUn amopTuaupylowwux 6yeB B cucteme nosuyuoHuposanuns NMHK HeobxoauMo exXerogHo UHCMEKTU-
poBaTb kaxablil 6yl npu nomowym HIMA ¢ Bugeokamepoit. Ocob6oe BHUMaHUE Npu NPOBEAEHUN UHCMIEKTUPOBaHUSA aMop-
TUsMpytoux ByeB HeobXxoAMMO yAenaTb CBapHbLIM LUBaM, 3fieMeHTaM 6ys, WBapToBHEIM 06yxaMm, a TakkKe COCTOSHUIO
NPOTMBOKOPPO3NOHHBIX AHOZ 0B, ECINU OHU ycTaHoBMeHbl. Kpome Toro, ucnonbsya HMA, Heobxogumo NnpoBoaUTL NpoBEpKY
ranbBaHW4eCcKUX NOTEHUMANoB ¢ MOMOLLbLIO MOPTATUBHLIX 3TANOHHBLIX AMEeKTPOAOB ANA 3aMepa CUCTEMbl KaTOfHON 3a-
LWKNTBI.

A.12.3.2 OcHOBHble NPUHLMIMBI CUCTEMBI YNpaBNeHNs KOHCTPYKTUBHON LIENOCTHOCTLIO

HononHuTteneHas nHgopmalmsi U peKoMeHAaLUn OTCYTCTBYIOT.

A.13 CucreMbl ANHAMNUYECKOro NO3ULIMOHMPOBaHUA

A.13.1 BBeaeHue

A.13.1.1 O6wue cBepeHuA

[vuHamMnveckoe NO3MLMOHUPOBaHWUE UMEET MHOTO cpep NPUMEHEHUS C MOMEHTa pa3paboTku TexHONorMmn B Havyane
1960-x. CamMbiMK NepPBLIMWU COOPYXEHNAMU, KOTOpblE OCHaLLlariMcb cUCTeMamMn JUHAMUYECKOro MOo3ULIMOHUPOBaHUA Kak
CpefCcTBOM yAepxaHus, 6binn GypoBble cyaa, OfHaKo ceityac MHoro ccep NPUMEHeHUs, Ha4yuHasa oT BypeHus u peMoHT-
HbIX paboT B ckBaxuHax npu nomoym mobuneHeix MHIC Ao nnaByunx rocTUHWL, BOAOMNA3HLIX CYAOB, CyA0B-Tpyboyknaa-
ynkoB, Gonbluerpy3sHbix Gapx U 3akaH4MBas [OOLIMHEIMN COOPYXEHNAMM.

A.13.1.2 O6opyaoBaHue AMHAMWUYECKOrO NMO3MLIMOHMPOBaHUS

Mpu onpefeneHUn HageXHOCTN CUCTEMBI HEOBXOAUMO YYUTLIBaTL TPU NOACUCTEMBI MO OTAENBHOCTU U BMECTE.
Hawu6onee pacnpoctpaHeHHbIM MeToaoM sBnseTca FMEA, kak onucaHo B 14.2.1. Yka3zaHWSl N0 NPOEKTUPOBaHMIO U 3KC-
nnyartayun CyaoB C CUCTEMOI ANHAMUYECKOro NO3MLIMOHUPOBaHUA AaHsl B [10].

A.13.2 NNpoekTupoBaHue U aHanu3

A.13.2.1 AHanu3 BuaoB U NOCNeACTBUI OTKA30B

HononHuTtenbHasa MHopMaLumnsa U pekoMeHAaLn OTCYTCTBYIOT.
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A.13.2.2 Knaccbl cucteM AMHAMUYECKOTO MO3ULIMOHUPOBaHUSA

PykoBogcTBo no o6GopyaoBaHuto Knacca JWHaMU4ecKoro no3munoHnpoBaHus 6eino coctasneHo MMO, yTobel 06-
NeryuTs UHTepnpeTauuio u fo6aButb pesynsratel FMEA. Heckonbko NpU3HaHHbLIX KnaccuduKkaLnoHHbIX obLiecTs fatoT
ycroBHele 0603Ha4YeHUs No kKnaccaM AMHaMUYECKOro MO3ULMOHUPOBAHWUA OYEHb CXOfHble C kriaccamu oBopyAoBaHus
MMO. UMO paspaboTano uupkynsap KomuTeta no 6ezonacHocTy Ha Mope [163] ¢ Lenbto npefcTaBreHns KoHLenumm Bel-
6opa cucTeMbl AUHAMUYECKOrO MO3ULMOHUPOBAHKS (C ee pasdenbHEIM pe3epBUPOBaHUEM) ANS NNaBy4ero COOPYXeHNs
C COMOCTaBUMbIMW PUCKaMMN ANA KOHKPETHbLIX NiaBy4YMx COOPYXeHUI ¢ cucTeMaMu JUHaMUYECKOro No3MLMOHUPOBaHUS.
3TN yKasaHusa BKMOYeHbl B [156], HO OHUM B paBHOI cTeneHn npuMeHuMbl K FMEA nnaBydmMx cOOpyXeHUn ¢ cuctemMamu
OWHaMUYECKOro No3uLMOHNPOBaHUSA W AN APYrUX TUMOB NiaByYUX COOPYKEHMNNA.

B yacTHoCTH, B UMpPKYNApe 3aaBeHo, YTo Knacc obopyaoBaHus CyAHa, KOTOPbIi HEeOBXOAUM A5 KOHKPETHOW one-
pauuu, gomkeH BbiTb cornacoBaH Mexay opraHu3auuveid, SKCnnyaTupytoLen CyaHo, W 3aka34MKoOM Ha OCHOBe aHanusa
pVCKOB NOCNEACTBUIA YTpaThl NOMOXEHNS.

AHanua puckoB, Tpebyemslii B cooTBeTCTBUM C [163], U3 koToporo aHanua FMEA, onucaHHbli B 14.2.1, 3aumcTByeT
YacTb, Y4UTBIBAET PUCKW NO creuuanbHeIM onepauusaM, Takum Kak 6ypeHue n BHYTPUCKBaXUHHbIe paboThl, BOfOMNasHble
paboTbl, ycryri nnaey4mx rocTMHUL, NOALEM KPYMHLIX FPY30B, YKnaaka Tpy6, Aobblva nnasy4nMu cpegcTBamu, sarpyaka
YeHOYHbIX TaHKEPOB 1 T.M.

AHanna puckoB MOXeT HOCWUTb OBLLWIA xapakTep U oxBaTblBaTb pasnuyHele paboune cuTyauum u Tunel pabot. Tem
He MeHee 0000LEHHbIe AOMYLUEHUA U NPUHLMMLI CreAYeT YYUTbIBaTE AN KaXA0ro NpoeKTa, MEeCTOMNONOXEHUS U Npo-
Leayp, 4Tobbl 06ecne4unTb LOCTOBEPHOCTL aHanusa U(Unn) BHECEHHbBIX U3MEHeHUI AN BanugaLun U NPUMEHUMOCTMU.

B KOHKpETHOM aHanu3se puUcKoB ckopei Bcero ByAYT yUYTeHbl HEKOTOpble acneKTbl, NPUBESeHHbIe HUXeE:

a) Bpems ANgA AOCTMKEHUs GesonacHow cuTyauun (Mnn n3baBMTECA OT rPo3siLleil OnacHoOCTH)

[nsa Bogona3sHeix paboT 3To MOXET KacaTbes BpeMeHU, Heobxogumoro Ans obecnedeHns oTHocuTeneHoi 6esonac-
HOCTW BOJ,0/1a30B C MOMOLLbIO criacaTenbHOro Kornokona; Ans 6onsLuerpysHbix Cy0BbIX KpaHOB 3TO MOXET ObITh OTPE3KOM
BpEeMeHUW NS crycka TAXenoro rpysa, a gns 6ypoBoi yCTaHOBKM — BpeMeHeM, HeoOXoguMbIM ASA OTCOeAWNHEHWS OT
KOMMOHOBKN MOPCKOro paiisepa;

b) ckopocTb NoTepu NoNoXeHUs (CHOcC, yBOA UK BomnbLUoe OTKIOHEHMWE)

MoTeHunanbHas cKopoCTb, C KaKoW MOMOXEHWe yTpaduBaETCH, 3aBUCUT OT peXxuMa oTKasa, KOTopbiM MOXET BbiTb
CHOC, ecnu npekpaLleHa nogada NUTaHWsA Ha cpecTBa aKTUBHOrO YNpaBneHus, NonoXxeHne yeoga, ecrnv CpeacTsa akTue-
HOro ynpaBfeHWs He pearmpytoT Ha nogaBaemble CUrHarbl, Unn NPOCTO OTKMNOHEHNe GoMbLUIOro NraBy4ero COOpyXeHUs oT
HYXXHOrO MOMOXEHNS, KOTOPOE CO3AacT ONAacHOCTL ANA KOHKPETHON onepaumu;

C) orpaHuyeHne no ycrioBMsAM OKpy»KatoLwel cpeabl

BoaaeicTBuA oKpyxatoLLeid cpefibl U UX HanpasneHWsa HENOCPeCTBEHHO Nepes] 0TKa3oM CUCTEMBI BIIMAIOT Ha CKO-
pOCTb, C KOTOPOI NOTEpPAHO NnonoxeHwe. MNnasyyee coopyxeHue, ucrnoneaytowee obopyaoBaHue krnacca 2 unu 3, OIKHO
paboTaTb TOMLKO A0 €ro MakcMMarbHOK CNOCOBHOCTU yaepXaHWs nocrne efUHUYHOIO OTKasa Mo HamxyzLlemy cLeHapuio.
B aToM cnydae, fgaxe nocrne BO3HUKHOBEHUS CUTYauUW MO HauxydlueMy CLieHapuio, Kak NpaBuro, Mpu yTpare OfHOro
MaLLUWHHOro OTCeKa UMW pacnpefenuTensHoro WuTa, nnaeyvee CoopyXeHue MOXET YAepXKuBaTh NoNoXeHUe ¢ NOMOLLbIO
OCTaBLUMXCH MaLUMHHBIX OTCEKOB, paboTatowux Ha NoMHY0 MOLLHOCTb;

d) onepauunoHHble npoueaypsbl

OnepayuoHHble Npoueaypbl U roTOBHOCTb ONEPaTOpOB NIIaBYy4Yero COOPYXKEHUs1 NMPeANPUHATE KOPPeKTUpYyloLme
AeNCTBUA TaloKe BNNAIOT Ha aHanu3 pucKos,

€) yenoseveckue dakTopbl

Ba3a faHHbBIX NO HEWTaTHLIM CUTYaLMAM ¢ CUCTEMaMN ANHAMWYECKOro NO3ULIMOHUPOBaHWUSA NOKa3bIBaET, YTO Yero-
BeYeckas owmnbka ABNAETCA OCHOBHOW NPUHUHOK NOTEPU NONOXEHWUSA NNABYYUM COOPYXXEHWUEM, @ HEBLIMONTHEHUE KOPpPeK-
TUPYIOLLMX AEACTBUIN MOXET NPUBECTU K YCUNEHUIO CPAaBHUTENBHO HE3HAUUTENBHOMN HeLLTaTHON cUTyaLum.

A.13.3 NpoekTnpoBaHue, UCMbITAHNA U TEXHUYECKOoe oBcnyXuBaHne

PekomeHayeTCs BLIMONMHATL €XErofHO UCCNEA0BaHUE C LENblo NOATBEPXKAEHUS, YTO cUCTEMA JUHAMUYECKOro Mo-
3MUNOHUPOBaHNA NOAJEPXMBAETCA B UCNPaBHOM pabo4veM COCTOAHUW B COOTBETCTBUM ¢ TpeboBaHusimu [163].

A.13.4 kcnnyarauMOHHbIN NepcoHan

O6y4eHne aKcnyaTaLMOHHOro NepcoHasna AOMKHO Y4UTbIBaTb peKoMeHAaLmn, NpeacTaBneHHble B [157] n [164].

A.13.5 OnpepeneHune yaepxuBalowie CnoCOGHOCTH

A.13.5.1 O6wume cBeaeHus

AHanu3 yaepxusatoLeid cnocobHOCTU CUCTEMbI UHAMUHECKOrO NO3MLIMOHUPOBAHUSA AOMKEH BLIMOINHATLCA B LIENsX
onpegeneHus napaMeTpoB OKpy»KaloLleil cpefibl, NMpU KOTOPbLIX CUCTEMA CMOXET 0becnevnTb HenpepbiBHOE yaepXKaHue
nnaBy4ero COOpy>XeHWUs1 OTHOCUTENBLHO 3aflaHHON TOUKU. STOT aHanu3 A0SMKEH BLIMOMHATHCA KakK YacTb NPOEKTUPOBaHUS
HOBbIX KOHCTPYKLMIA, a Taloke AN OTAenbHbIX onepauuid. [Jea Mmetoga MOryT UCNosb30BaTbCA ANl aHanu3a yaepxusato-
Wwew cnocobHocTu cuctembl AN, [IMHaMU4eckuidi aHanus cucTeMbl BO BpEMeHHoW obnacTu, Kak npaBuio, BhINMOMHAETCS
ANA HOBBIX KOHCTPYKLMIA CUCTEMBI KPUTUYECKUX onepaLuil, ocobeHHO Ha MernkoBoabe. [N cTaHAapTHLIX onepauuit Ha
rny6oKoBOAHBLIX y4acTkax MOXET MCMOoNb30BaTbCA YMNPOLUEHHBI MeToA, paccMmaTpuBalowuil TONbKO cpefjHue Bo3aei-
CTBUA OKPYXaloLLEei cpefibl C AOMYCKOM Ha OTKITOHEHUS OT NONOXEHUS.

A.13.5.2 BHelLlHWe BO31€ACTBUA OKpYXKaloLLel cpefibl U NepeMeLLeHUs NaBy4ero CoopyXeHus

Mnasy4ee coopyxeHue NOABEPKEHO CNEAYIOLLMM BO3AENCTBUAM U NEPEMELLEHUSAM:

- YCTaHOBMBLUMECS BO3AeWCTBUA BeTpa, BOJH U TEYEHUS,
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- konebaHWsa Ha YacToTe BOIH,

- HU3KOYaCTOTHLIe konebaHus.

CucreMa AUHAMWYECKOrO NO3ULMOHUPOBAHUA YHUTLIBAET YCTAHOBUBLUMECS BO3AEWCTBUSA U raCUT HU3KOYACTOTHbIE
konebaHus. KonebaHns Ha YacToTe BOSH He BAUAIOT Ha CUCTEMY AUHAMUYECKOrO NO3ULUOHNPOBAHNS, NO3ITOMY UX MOXHO
UCKNIOHUTL U3 aHann3a yaepXusaroLleid cnocobHOCTU. TeM He MeHee OHWU AOMKHbI BbiTb BKIOYEHbI B ONpeaeneHne aKe-
TpeManbHbIX 3HaYeHUIH NepeMeLLieHns.

A.13.5.3 YnpoleHHbIn MeTof,

B aToM noaxoae yaepxuBaroLlas cnocobHOCTb AUHAMUYECKOA CUCTEMbI JMHAMUYECKOTO NO3ULIMOHNPOBAHUSA CHM-
TaeTcs yaoBNETBOPUTENLHOM, €CINN ee CNOCOBHOCTD BhiLLE CPEAHEro BO3AEACTBUS OKPYXaloLWei cpeabl NS paccMaTpu-
BaeMoW pacqeTHoW cuTyauum. Mpoueaypa npeacrasnaeT coboit cnegyiolme felcTBUS:

- onpeaennTb aKCnnyaTauMoHHbIE MapaMeTpbl OKPYXatoLe cpefbl U COOTBETCTBYIOLLMIA UM KYPC NOCTAHOBKN NNa-
BYHYEro COOpYXeHUS,

- onpeaennTb cpefHee NPOAONbHOE U MoNepevyHoe BO3AEACTBUSA, a TakKe MOMEHT PbICKaHWA U3-3a BETPa, BOSH U
TeveHui;

- onpeaennTb Heo6xoAUMbIE BEIXOAHbBIE NapaMeTpbl KaXA0ro OTAEMNbHOro CpefcTBa aKTUBHOMO yNpaBneHns Ha oc-
HOBE anropuTMa cUCTEMbl AMHAMUYECKOTO NMO3ULMOHUPOBaHUSA AN pa3MeLLieHNS CPeACTB aKTUBHOMO ynpaBneHus,

- onpeaennTb UMeIOLLYIOCS TAMY AN KaXA0ro cpefcTsa akTMBHOMO ynpaeneHus, cMm. A.8.9.3,

- BbIMUCNUTL CNOCOBHOCTL CUCTEMBI AUHAaMUYECKOTO NMO3ULMOHUPOBaHNUA B COOTBETCTBUM € [155];

- NOBTOPUTL NpeAbIgYyLLMe LWark AN pasfnMyHbIX KypcoB, pabovux yCcrioBuiA M BapuaHTOB OTKa3a CPeACTB aKTMBHO-
ro ynpasneHus.

A.14 Cucrembl NO3MLUOHUPOBAHUA C AKOPHLIMU NTUHUAMU U3 BONTOKOHHbBIX CUHTETUYECKUX KaHaToB

A.14.1 O6wue cBeaeHus

OcHoBHble TpeboBaHUs K NPOEKTUPOBaHUIO AKOPHBLIX JIMHAA U3 BONIOKOHHBIX CUHTETUYECKUX KaHaToB npejcTaerne-
Hbl B pasgene 15. MogpobHas nHdopmaLmsa No NPOEKTUPOBaHWUIO CUCTEM MO3ULIMOHMPOBAHUA HA OCHOBE KAHATOB M3 CUH-
TETNYECKUX BOMOKOH, UCNbITAaHUSA/M3roToBneHne u ceptudukalnsa KaHaToB npueegeHsl B [6], [27], [62], [148], [166] n [147].

B HacTosilee BpemsA B [1y6OKOBOAHLIX CTALMOHAPHBIX U MOBUMBHBIX cMCTeMax No3ULMOHUPOBAHUS HAaXOAAT Npu-
MEHEHWE BOMOKOHHbIE KaHaTbl, BLINOMIHEHHbIE U3 NCKYCCTBEHHBIX NONMM3MUPHBIX U NOTMaMWAHBLIX BONOKOH, BbICOKOMOre-
KYNAPHBIX MOSTUSTUNEHOB U XUAKOKPUCTANITMYECKUX NOSIMMEPOB.

HacToawwmii nogpasaen pa3paboraH Ha OCHOBE UCTbITATENbHbBIX faHHbLIX M UMEIOLLMXCA 3HAHWIA NO KaHaTam U3 no-
nnascTepa (B NEpBYIO odepefb), a TakKe KaHaToB U3 BbICOKOMOMEKYNSAPHbIX NMonuaTuneHoB. Korga paccMarpusaeTcs Uc-
nonb3oBaHue Apyrux MaTepuanos ANSA U3rOTOBMEHUS KaHaToB, TO HEOOXOAUMO NMPOKOHCYNETUPOBATLCS C U3rOTOBUTENAMU
KaHaToB, a PEKOMEeHAaLlWK, U3NoXeHHbIe 38ech, AOMKHbI GbiTb OLEHEHBI NOBTOPHO ¢ YHETOM CBOICTB U XapaKTepUCTUK
paccmaTpuBaeMbIX NPoayKToB.

AcneKTbl NPOEKTUPOBAHUSA, KOTOPbIE NPUCYLUM TOMBKO CUCTEMaM NO3ULWOHMPOBAHUS U3 BOMOKOHHBLIX CUHTETUYE-
CKMX KaHaToB, npeacTaBneHbl B 15.2—15.5. 311 npobnemsl BKtoYatoT B cebs:

- CBOWCTBA HaTSXEHUA—YAIMHEHUS,

- MOMNOXEHWS O 3a30pe OT HanpaBAOLLMX BrOKOB U BOLHOW NOBEPXHOCTU MOPS,

- MOMOXEHWA 0 MUHUMAaNbHOM HaTFXEHWU U 3a30pe MO OTHOLUEHUIO K MOPCKOMY AHY B MOABETPEHHbIX SKOPHBIX
NMHUSAX,

- YCTanocTb, € Y4ETOM TOro, UTO pacqeTHbIE KpUBLIE ycTanocTu T-T OTNUYaKTCA OT TaKOBbIX ANSA CTanbHLIX KOMNO-
HEHTOB CUCTEMbI NO3ULIMOHUPOBAHMS,

- HapylUeHWe 0CeBOoro cxaTtus (459 HEeKOTOPLIX KaHaToB),

- pa3spblB NpU NON3YYECTH (4718 HEKOTOPLIX BOMTOKOHHLIX KaHaToB).

YkasaHUa no 0CTOPOXHOMY 0OpaLleHuto ¢ kaHaTaMu, OLeHKE COCTOSHUA U PEMOHTY KaHaToB cM. B [6].

YcTaHoBKa 3alUMThl OT NMPOHWKHOBEHUS YacTuL B BONMOKOHHbIE KaHaTbl MO3BONSAET He AOMNYCTUTb UMK OrpaHUYUTL
NMPOHUKHOBEHMWE NbINKN UMW YacTWL TpyHTa UK LPYrUX YacTul B CepAeYvHuK KaHaTa. OTo NoTeHLUManbHO MOXET BUATb Ha
TpeboBaHUsA, OTHOCALUMECH K KOHTaKTy C MOPCKUM LHOM (cM. A.14.2.2).

Korga BOMOKOHHLIE KaHaThl UCMOMb3yIOTCA NOCreoBaTeNlbHO coeAnHEHHBIMIU ¢ HecBanaHcupoBaHHBIMU MO KPYTA-
LLleMy MOMEHTY CTanbHbIMU KaHaTamMu (Hanpumep, Co CTalbHbIMU LUECTUNPAAHBIMU KaHaTaMu), TO CTarnbHON KaHaT MOXeT
NOBPeAuTbCH U3-3a LIMKIUYECKOrO KPYYeHUS KPYTALLMM MOMEHTOM, Bbi3BaHHBIM LIMKITMYECKUMU U3MEHEHWUAMMN HaTaxXe-
HWS, N M3-3a BEPTIIOXKHOMO 3hheKkTa NoOBOPOTa KPYTALUMM MOMEHTOM, NPUCYLLEro BOMOKOHHBLIM KaHaraM, HelTpanbHbIM
K KpydeHuWto (M nogatnueblX KpydeHuto). CornacoBaHHble MO MOMEHTY KaHaTkl U3 BOFIOKOH, T. €. KaHaTkl, COBMECTUMbIE C
yKa3aHHbIM MOMEHTOM, NpefHasHa4eHbl AN UCMOMb30BaHUSA NOCMe[0BaTENbLHO CO CTaNnbHBIMU KaHaTamu.

A.14.2 AHanu3 NO3MLUOHNPOBAHUSA C AKOPHBLIMU JIMHUAMU U3 BONTOKOHHbIX CUHTETUYECKMX KaHaToB

A.14.2.1 AHann3s cBOCTB HaTHKEHNA—YATMHEHNSA BONTOKOHHBIX CUHTETUMECKUX KaHaToB

CeoWcTBa HaTAXEHUS—YANUHEHNS BOMOKOHHBIX CUHTETUYECKMX KaHATOB pasfnnyHble U Bonee cnoxHele, Yem Te,
KOTOpbI€ COCTOAT 13 SKBUBANEHTHLIX CTallbHbIX KOMMNOHEHTOB. B HacTosiWee BpeMs He CyLeCTBYEeT Mogenu, KoTopas Mo-
XeT NpefoCcTaBUTb JO0CTOBEPHbI BpeMeHHOW rpadmk XapakTepUCTUK HaTsKeHUA—YTMHEHNS BOMOKOHHbBIX KaHaToB. Tem
He MeHee HeKoTopble MpaKTUYeckne anmnpokcuMaLunn MoryT BblTe caenaHbl B KOHTEKCTE aHanusa No3uLUMOHUPOBaHUS.

MogenupoBaHue ¢ UCMONb30BaHUEM BEPXHEN rPaHMLbI M HUKHER rpaHuLbl MTUHERHOW XeCTKOCTH BbINo npenoxe-
Ho B [62] KaK npocTas annpokcumauus. >KecTKoCTb B LUTOPMOBLIX YCIOBUAX SBMAETCA TUMWYHOW B OTHOLLEHUW BEPXHEi
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rpaHu1Lbl XXeCTKOCTU NPW NPOBEAEHUM LKA OT NPOrHO3UPYEMOro CPEAHEro HaTsXKEeHUs B X0 e pacyeTHON cutyaumm Ao
MaKCUMarbHOro HaTsKEHWS, CMPOrHO3MPOBAHHOIO B PacHeTHOW cuTyauuu. XKecTKocTb Nocfe YCTaHOBKW ABnaeTcs Tu-
MUYHOW B MHTEPECYIoLLeM Anana3oHe HaTsSXKEeHUS UMW HanpsKEHWS 4NS KBa3MCTaTUYECKOro BO3AENCTBUA cpasy nocne
YCTaHOBKU. YKeCTKOCTb yBENMYMBAETCS, ECMU NPUMEHSIETCS Bonee CTPOruii peXxuM HaTsXKeHUs NOCNe MUHUMAanbHOro Ha-
TAXKEHWUS NPU YCTAHOBKE UMK NOCIe NEPUOAOB LIMKITUYECKOro BO3LENCTBUS.

WNmetoTca gpyrue annpoKCUMUPYLOLLMe MOAENM, KOTOPLIE YYUTHIBAIOT BapuaLum JUHaMUYECKOI EeCTKOCTU Co cpea-
HUM HaTsKeHUeM, cM. Hanpumep, [28].

A.14.2.2 [InnHa AKOPHLIX TMHUA U3 BOFMTOKOHHLIX CUHTETUYECKUX KaHaToB

A.14.2.2.1 OBwme ceegeHuns

Ha paHHeM 3Tane akcnnyaTtauuu HOBLIA BONMOKOHHLIA KaHaT, Kak npaBuno, NoABepXeH BO3AEeWCTBUIO Npouecca,
Ha3blBaeMoro npupaboTKONi, KOTOPLIA MPUBOAUT K HAKONNEHWIO MOCTOSAHHOIO (He BOCCTaHaBNUBaKOLLErocs) yANUHEeHUs.

Bonbluasa YacTe NpupaboTkn U pesynsTupylolee yANMHEHWE NPOUCXOAAT B XOAe HayansHOro passepTbiBaHUA U
HaTSHKEHUS NUHUK U cpa3y nocne aToro. OueHKa ANWHLI KaHaTa «KakK OH YCTaHOBMeH» (B OTIUYMe OT ASIUHBI NOCe U3ro-
TOBMNEHUS) MOXET ObITb NornydeHa, HanpuMep, 3a CHET UCNbITAHWI NUHENHON NNOTHOCTK [6]. OTcpoyeHHas Aanee npupa-
60TKa (NOCTOAHHOE YANMHEHUWE) U BA3KOYNPYroe (BOCCTaHaBNMBaeMoe) yANUHEHNE BO3HMKALOT, €Cri KaHaT HaxoAuTcs B
MOCTOSIHHO HaTSHYTOM COCTOSIHUM UIKN KOTfa HaTsAXeHWe B KaHaTe NpeBbIaeT MakcUMarnbHOe HaTskeHue, koTopoe 6bino
JOCTUrHYTO 0 3TOro0. Y KaHaToB, U3rOTOBMEHHLIX U3 BLICOKOMONEKYNAPHBLIX NOAUITUEHOB, NON3YyYeCTb NPUBOAMT K Jarib-
HelilleMy yBENWYEHWIO ANWHBLI KaHata co BpeMeHeM. Takum o6pasoM, NOBTOPHOE HaTSXEHUe 3a CYET perynupoBaHus
ANWHBI NMMHUKM 0BBIYHO TPeByeT 3aTpaT HEKOTOPOro BpeMEHW NOCe HavanbHOW YCTaHOBKW UNWU NO Mepe HeobXxoaMMocCTH,
HanpuMep Mnocsie CUMbHOTO LUTOpMa.

AnuHa NUHWIA, ucnonb3ayemas B aHanuse NO3UUMOHUPOBaHUS, AOMKHA COrNacoBLIBaTLCA ¢ NpeanaraeMeiMu NpoLie-
Aypamu ynpasneHus AnvHoi. Moxet notpeboBatbea yuecTb 6onee ogHoro Habopa ANUH NUHUIA ANS YKa3aHHbIX YCIOBUIA
oKpyxatoLLeil cpeabl.

A.14.2.2.2 MeaneHHble U3MEHEHUSA CPEeAHEro HaTKeHUN

Mpn MeaneHHbIX U3MEHEHUSIX CPefHEro HaTSXXEHUS, BO3HUKAIOLLEro NpY USMEHEHUW NOTOA bl B TEYEHWUE HECKONbKNX
YacoB WNW AHeR, KaHaT NoKasbiBaeT BA3KOYNPYryo peakuuio, KoTopas Bbi3bliBaeT Honbluee NnepeMeLleHne nnasy4ero co-
OpYXeHuWs, YeM AUHaMnYecKasl XKeCcTKOCTb, ONUCaHUe KOTOpon nNpeacTaBneHo B A.14.2.2.3.

Bbina paspaboTtana npoueaypa BLIMUCNEHUA 3HAYEHUIA KBA3UCTATUYECKOI ECTKOCTU Ha OCHOBE COOTBETCTBYIOLLEH
nocrefoBaTeNlsHOCTU UCTbITAHUI C Y4ETOM 3aBUCUMOIA peakuun OT cunbl n BpemeHu (cMm. [6] n [148]).

A.14.2.2.3 nHamMu4eckas xecTKOCTb

[AnHamunyeckas XeCTKOCTb XapaKTepusyeT peakuuio Ha LUKNUYeckoe HarpyxeHue/nepeMeLweHns Bo BpeMeHHbIe
OTpe3kn B MacluTabe OT cekyHh (Hanpumep, NepeMeLleHNs, Bhi3biBaeMble BOSIHAaMK) 10 JeCATKOB MUHYT (Hanpumep,
MeAneHHbIA ApeiAd unu nepemelleHuns, BoldbiBaeMble BUXpeobpa3oBaHMeM, Ha YacToTe COBCTBEHHbIX KonebaHui cu-
CTEMbI).

JononHuTensbHy MHMOpMaLUIO N0 HATSXKEHUIO—YANWHEHNIO KaHATOB M3 BOMIOKHA WU 3HaYeHWUs NO KBasucTaTude-
CKOI N AMHaMUYecKow xecTkocTu cM. B [6], [148] n [165].

A.14.2.2.4 [InvHa BONOKOHHOI0 CUHTETUYECKOIO KaHaTa

JononHuTenbHas nHgpopMaLmsa u peKoMeHaaLUumn OTCyTCTBYIOT.

A.14.3 AHanu3 ycTanoCTHOW NPOYHOCTU BONOKOHHbIX CUHTETUUYECKUX KaHaTOB

A.14.3.1 YcTanocTHasa NPOYHOCTb «HaTsMKEHUEe—HaTSKEHNEY

BonbLlUWHCTBO UMEIOLUXCA AaHHBIX YCTANOCTHBIX UCNBITAHUIA OTHOCATCA K KaHaTaM, BbINOSIHEHHBIM U3 UCKYCCTBEH-
HbIX MOMN3UPHBIX U MONUaMUAHBIX BOMTOKOH. CpaBHeHWe AaHHbIX UCNbITaHWIA KaHATOB M3 NOAUAUPHBIX U NONUAMUAHBIX
BOSIOKOH, BbICOKOMOSEKYNAPHBLIX MONWITUIIEHOB, @ TakKe CTanbHbIX KaHAaTOB NOKAa3bIBAET, YTO KaHaTbl U3 NONNIPUPHBIX U
nofMaMuniHbIX BOMTOKOH W BEICOKOMOMEKYNSAPHbLIX NONUSTUNEHOB UMELIOT 3HaYNUTENBLHO 6onee BLICOKYIO YCTaNOoCTHYIO NPOY-
HOCTb, YeM CTanbHble KaHaTbl. OfHaKo ycTanocTHas NPOYHOCTb KAHATOB U3 HEWMOHOBLIX BOMIOKOH HUXE, YEM Y CTarbHbIX
KaHaToB, 0COBEHHO B YCMOBUSIX BNaXHOCTU.

[ns nonuacTepa 1 BLICOKOMOMEKYNAPHOro nonunatuneHa kpusas T-N B 14.3, nony4eHHasi Ha OCHOBE pe3ynLTaToB
[48], naeT KOHCEpBAaTUBHYIO OLIEHKY U3HOCOCTOMKOCTM KaHaTa.

[nA KaHaToB, W3roTOBMEHHbIX U3 APYrX BOSIOKOH, B OTKPLITOM JOCTYMNE HE UMEETCH JOCTaTOMHO JaHHbIX ycTa-
NOCTHbBIX UCMbITAHUIA, YTOBLI NOCTPOUTL YCTANOCTHLIE pac4eTHbIE KpUBLIE. [pu OTCYTCTBUM Gonee kadeCTBEHHbIX JJaHHbIX
MOXET UCMOoMNb30BaTbCA KpuBas cnmparnbHbIX Npagen (cMm. Tabnuuy 3). CBOMCTBa KaHaTa nognexat BepugpukaLuu.

YcTanocTHbIe KpuBble, UCMOMb30BaHHLIE NMPU NPOEKTUPOBaHWUU, JOMKHEI ObITh NOATBEPKAEHLI HA OCHOBE AaHHbIX
UCMbITAHUA.

A.14.3.2 YcTanocTb Npu 0CEBOM CXaTuu

CM.A1452.

A.14.4 AHanu3s nonsyyecTn BONOKOHHbIX CUHTETUUYECKMX KaHaTOB

AHanun3a nonay4yecT MOXHO NPUMEHUTL B OTHOLLEHWUU KaHaTOB, U3rOTOBMEHHbIX U3 BEICOKOMOMEKYNSPHOrO NOMMaTy-
neHa 1 aHanoryHbIX Matepnanos. OTU KaHaTbl NOABEPXKEHbLI MON3YYeCTy, NPU STOM YANMHEHUE YBENUYMBAETCS JIMHENHO
CO BpeMeHeM noj AeNCTBMEM MPUNOXEHHOrO HaTSKEHUS, YTO NPUBOLUT K CHUXEHWIO NPOYHOCTM KaHaTa Yepes onpeje-
rneHHoe BpeMs U B KOHEYHOM UTOre K pa3pyLUEHHIo.

KaHaTbl M3 nonunacTepa n apamMuia He NoABEPXKEHbI MON3y4ecTH, ECNU TONBKO KaHaTbl He NogBepXKeHbl HeoBbl4HO-
My Bo3feicTBuIo.

139



FOCT P 58773—2019

B oTnnuune oT ycTanocTHoro NoBpexaeHuns, KoTopoe B OCHOBHOM BbI3bIBAETCH LIUKNUYECKUM BO3AEACTBUEM BOMH,
Ha Non3y4ecTb MOTyT CyLLECTBEHHO BNUATL BCe MapaMeTphl OKpy»KatoLLieil cpefbl, BKITloYas BeTep, BOMHLI U TedeHue. Oco-
60e BHUMaHWe HyXHO 0OpaTUTL Ha COOLITUSA, CBA3aHHbBIE C CUMNbHBIM TEYEHUEM, TaKUM KaK KoMbLieBOe TeHeHue, KoTopbie
MOTYT BbI3blBaTb YCTAHOBMBLUMECS BO3LEACTBUSA BOMbLLOK NPOAOIMKUTENBHOCTU Ha NiaBy4ue COOpyXeHUsa. SToT TUN co-
ObITUI LOMKeH BKITOMATECA B pacyeTHbIE CUTYaLuu AMst aHanuaa nonsy4ecTy.

lMockornbKy TemnepaTypa CUIbHO BAMSET Ha CKOPOCTL MOMN3y4ecTy, To NNoLafb kKaHaTa, KoTopas UCNbITLIBAET BO3-
JelcTBUe HaumBbICLLIE OKpYKatoLLeit TemnepaTypsbl, B LIENOM e MOHCTPUPYET Bonee BbICOKYIO NON3y4ecTb, U foMycTuMas
oLeHKa YAMMHEHUS NpK NON3y4eCcTU AOSKHA BEINOMHATLCS A5 STOro y4acTKa.

AHanornyHblit aHanm3 MoxeT GbITb BBIMOMHEH ANA BCEA NUHWUK, YTOBLI NONMy4YUTb OLEHKY NONHOrO YANWHEHUS NpU
NON3y4ecTy NIMHAK, €CIN HYXKHO.

MofoBoe COBOKYNHOE YANUHEHNE NPW NON3y4ecTy &, MOXHO BLIMUCTIUTL MO creaytoLyeit popmyne:

e1=2 C(F:0)1,; (A29)

rae &q — rofoBOe COBOKYNHOe YANMHEHNe Npu nonayyectu, % B rog;
t; — NPOLOMKNTENLHOCTL B TeUEHWE rofla HaTsKeHUs F; B HTepBane i, Hei B rog;

C(F,-,e) — CKOPOCTE nons3y4YecTn, B NpoLUeHTax B CYTKW, rae Fi ABNAETCA HaTAKeHUeM Npu TeMnepatype 0pr>Karou4e|7|
cpegbl 0, Kak onpegeneHo UCNbITaHUAMU NOM3y4ecTu.

CKopoCTb NON3y4ecTu ANs KaHaTa kak (PYHKUMA HaTsHXKeHUS U TeMnepaTypbl MOXET ObITb NonyyeHa Ha OCHOBE JiaH-
HbIX MO BOMOKHY nocre KanubpoBku ¢ faHHBIMU Ha OCHOBE WUCTbITAHUIA KaHaToB.

Mpoueaypa aHanmaa NOBpEXAEHUS MPW NOM3y4YecTy OnncaHa HUXe:

a) AnuTenkHbIe OKpYXKatoLLue yCrioBuUsa npefcTaBnerbl pAaoM AUCKPETHBIX pacyeTHbIX COCTOSHUIA NO3ULUMOHNpOBa-
HUsA (MDS). Kaxxgoe cocTosiHne MDS xapakTepusyeTcsl 3Ha4MTeNbHON BbICOTOW BOSHbI, MMKOBOIO CNEKTparbHOro nepuoga
(vnv skBUBaneHToMm), hopMoii cnekTpa, NpodueM CKOPOCTU TEHYEHUS], CKOPOCTbIO BETPa (C COOTBETCTBYIOLLMMMN Hanpas-
TNeHWAMM), a TakKe BEPOATHOCTLIO BOSHUKHOBEHUS,

b) ansa kaxgoro MDS onpefenuTb HaTsHXKeHWe BCeX AKOPHbLIX JIMHUIA;

C) BbIYUCNUTL rogoBoe YANUHEeHWe Mpu Non3y4ecTy No KaxAoi sSIKOpHOA NuHUM Ansa ofHoro coctosHua MDS Ha
ocHoBe opMynbl (A.29), yuuTbiBas TeMnepaTypy W HaTshkeHWe NMHUKW. [Ans sToro HeobxoAUMO onpeAenuTb pa3fnyHble
WHTepBansl HaTskeHua ans MDS, onpefennTb CONYTCTBYIOLLYIO NMPOAOIKUTENBHOCTL ANA KaX[0ro WHTepBana v nony-
YWUTb YANIMHEHWE NPU NON3YYeCcTH NyTeM CYMMUPOBaHUA BCEX YANMHEHWIA MO KaXAOMY UHTEPBany HaTsHXeHWUs. AnsTepHa-
TUBHbLIM 06pa3oM MOXET UCMONb30BaTLCS IKBUBANEHTHOE CPeAHEE HATAXEHWe NUHWIA, BBIYMMCNEHHOE HA OCHOBE NPOU3-
BOJBLHOO NpOTeKaHUsA NpoLecca HaTsHKeHUs;

d) noBTOPUTE Warn oT a) Ao ¢) Ana Bcex MDS 1 BLIMCAUTL COBOKYNMHOE roaoBoe YANUHEHNE NpU NON3Y4ecTU &4 B
KadecTBe CYMMUPOBaHUSA YANMHEHUS NpU NON3y4ecTu Ha ocHose Beex MDS;

€) NPOrHo3upyeMoe yANMHeHNe Npy NON3y4ecTn ANA NNOWAAN KaHaTa, Ha NPOTSKEHUN PacHETHOro cpoka Cnyxobl
L (B ropgax), bynet paBHO:

gL = €q- L. (A30)

MporHoaupyemblii XU3HEHHbIA LWKn ¢, (B ropax) AN AOCTUXEHUS AONYCTUMOTO YANUHEHUS NPU NON3YHECTH &, (B
npoueHTax) OyaeT paBeH:

t,=eal €. (A31)

A.14.5 PacuetHble KpuTtepumu

A.14.5.1 MakcumarnbHoe HaTskeHne SIKOPHBIX NUHUN

PacueTHble koadduUMeHTE 6e3onacHoOCTH, yKasaHHble B Tabnuue 5, ABNSIOTCA MUHMMANbHO AONYCTUMBIMU 3HA-
YeHusIMU. Heckornbko Goree BbiCOKME pacueTHble koadduuneHTsl 6e3onacHocTu Gbinu UCNoNb3oBaHbl B pAge crydYaes
NpUMEHEHNS AKOPHLIX JIMHWUIA U3 NonuacTepa.

A.14.5.2 MUHUMarnbHOe HaTsDKEHUE SIKOPHbIX NUHWIA

HononHuTensHas uHgopmaymsi U pekoMeHaaUun oTCyTCTBYIOT.

A.14.5.3 Yctanoctb

HononHuTensHas uHgopmaumsi U pekoMeHaaLumn oTCyTCTBYIOT.

A.14.5.4 YanuHeHue AKOPHLIX SIMHWIA MpU NON3YYECTU KaHaToB

JocTiwkeHne KaHaToM SIKOPHOM SIMHUW YANTMHEHUS, 3Ha4eHNe KOTOPOro PaBHO €0 MakcMMarbHO JONYCTUMOMY NoKasa-
Tento, ABNAETCA Of4HUM M3 KpUTEPUEB HEOBXOAUMOCTU 3aMeHbI KaHaTa. 3sMeHeHne ANNHLI KaHaToB SIKOPHOW NTUHWUK (YANWUHe-
HWE Npu NON3y4ecTn) HeOOXOAMMO PENYNSIPHO OTCREXMBATL NPU AKkcnnyaTauvn. JaHHyto npoLiefypy HeobxoAUMOo BLINONHATb
npu1 NMoMOLYM HaHeCEeHU MapKepoB Ha 0bornouke kaHaTta, Npu yCNoBuKW, YTO OHa Hajnexalimm obpasom 3akpennexa. Ans
CTaLMOHapHBIX CUCTEM NO3ULIMOHMPOBAHUS yKadaHHble Npoueaypbl AOMKHbLI GbiTh BKIOYEHE! B PYKOBOACTBO MO SKCnsyaTa-
LMK NnaBy4ero COOPYXeHUs, a Takoke B CUCTEMY YNPaBMNEHUA KOHCTPYKTUBHON LI@NOCTHOCTLIO B COOTBETCTBUM C pasaenom 13.

A.14.6 MoaenbHble UCNbITaHUA AKOPHbLIX IMHWUI U3 BONOKOHHbLIX KAaHaTOB

HononHuTteneHas nHgopmayms 1 pekomeHaaUun oTCyTCTBYIOT.
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MpunoxeHue A
(cnpaBouHoe)

CBeaeHns 0 COOTBETCTBUM CChIIOYHbIX HALMOHASIbHbIX CTAHAAPTOB
MeXAyHapoAHbIM CTaHAAPTaM, UCNOSIb30BAHHbIM B Ka4eCTBe CCbINTOYHbIX
B NPUMEHEHHOM MeXAyHapoOOAHOM cTaHaapTe

Tabnuya OAA1
O60o3HaYeHne CCbINOYHOro CreneHb O603HaueHne N HaMMEeHOBaHNe CCbINIOYHOTO
HaLMOHanLHOTo cTaHAapTa COOTBETCTBUA MeXAyHapojHOTo cTaHAapTa
MOCT P 54483—2011 MOD ISO 19900:2002 «HedTaHaa U rasosas npombiwneHHocTb. O6-
(MCO 19900:2002) wue TpeboBaHNUA K MOPCKUM COOPYXEHUAM»
MOCT P 57148—2016 MOD I1ISO 19901-1:2015 «HedTaHaa U rasoBasi NPOMbLILLNIEHHOCTb. Che-
(MCO 19901-1:2015) UuanbHble Tpe6OBaHMFI K MOpCKUM coopyxeHusam. Yacte 1. Mpo-
eKTUpoBaHWe 1 aKcnnyaTauust ¢ y4eToM rmgpomMeTeoposiornyecknx
ycnosuiny
MOCT P 575556—2017 MOD ISO 19901-3:2014 «HedTaHan 1 rasoBas NPOMbILLNIEHHOCTb. Cne-
(UCO 19901-3:2014) umManeHble Tpe6oBaHNA K MOPCKUM COOpyxXeHusM. YacTb 3. Bepx-
HWe cTpoeHuA nNnaTgopm»
MpuMmevyaHne — B HacTosehd Tabnuue ucnonb3oBaHo cregyiolee ycrnoBHoe o603HauyeHUe CTeneHu
COOTBETCTBUS CTaHAapTOB!
- MOD — moauncduumpoBaHHbie cTaHAapThI.
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Mpunoxexnue Ab
(cnpaBouHoe)

ConocTaBerneHne CTPYKTYPbl HACTOSALErO CTAHAAPTA CO CTPYKTYPOM NPUMEHEHHOro
B HEM MeXAyHapOoAHOro craHaapTa

Tabnuya OB.1

CTpYKTypa HacTosLLero cTaHaapTa

CTpykTypa MexayHapoaHoro ctaHaapta 1ISO 19901-7:2013

1 O6nacTb NPUMEHEHUA

1 OBnacTb NPUMEHEHNS

2 HopmaTuBHbIE CChINKK

2 HopmaTuBHble CCbINKM

3 TepMuHBI 1 onpegeneHna

3 TepmuHbl U onpeaeneHunsi

4 O6o3HayeHuna (4.1)
5 CokpalleHus (4.2)

4 O603HaYeHna n abbpesuartypbl
4.1 O60o3HaveHns
4.2 CokpalleHus

6 O6Lme nonoxeHus (pasgen 5)

6.1 ®yHKUMoHanbHble TpeboBaHuA (5.1)
6.2 TpeboBaHuA k 6esonacHocTH (5.2)
6.3 TpeboBaHuA k MHXUHMPUHTY (5.3)

6.4 TpeboBaHMA Kk MHCNEKTUPOBAHUIO U TEXHUYECKOMY
obenyxueaHuio (5.4)

6.5 NHCTpyMeHTLl aHanuaa (5.5)

5 O6wue dakropbl

5.1 OyHKUnoHankeHLIe TpeboBaHus
5.2 Tpe6oBaHuA k 6e3onacHoOCTM
5.3 Tpe6oBaHWA K NNaHMpoBaHUIO

5.4 TpeboBaHWA K MHCMEKTUPOBAHUIO U TexobcnyxXu-
BaHUIO

5.5 AHanuTU4eCKNiA UHCTpYMEHTapui

7 ObLwme TpeboBaHWsA K NpoeKkTUpoBaHuto (pasgaen 6)

7.1 Knacckl coopyxeHuit no TpeboBaHUAM CTONKOCTH K BHELL-
HUM Bo3feiicTBUAM (6.1)

7.2 MNMpepeneHble cocToaHMA (6.2)
7.3 OnpegeneHune pac4eTHbIX cuTyauuii (6.3)
7.4 PacyeTHble cuTyauum (6.4)

6 Tpe6oBaHWA K NPOEKTUPOBaHUIO

6.1 YpoBHU Bo3geicTBMA

6.2 lNpeperbHble COCTOAHUA

6.3 OnpegeneHune pacHeTHbIX CUTyauUui
6.4 PacyeTHble cUTyaLuu

8 BospeiictBusa (pasgen 7)
8.1 Obwume ceepeHund (7.1)

8.2 TpeboBaHUs K MMAPOMETEOPONIOrMYECKUM U reonoruye-
CKWM JaHHbIM MIoLWaAok ycTaHoBku (7.2)

8.3 BHelUHWe BO3LeCTBMA OKpyXatoLLeih cpebl Ha AKOpHbIE
nuHuu (7.3)

8.4 KocBeHHble Bo3geiicTsus (7.4)

7 Bosgeincteus
7.1 OcHoBHbIe haKTophl

7.2 TpeboBaHWUA K AaHHBEIM MO KOHKPETHbLIM MnroLlag-
KaMm

7.3 BosgeicTBUE NPUPOAHEIX PaKTOPOB Ha SKOPHbIe
OTTAXKN

7.4 KocBeHHbIe BO3fencTBUA
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CTpyKTypa HacToALero cTaHaapTa

CTpykTypa MexayHapoaHoro ctaHaapTta I1SO 19901-7:2013

9 AHanu3 cucTem NO3ULMOHUPOBaHUA (pasaen 8)
9.1 O6wue ceeaeHmns (8.1)

9.2 MNepeMeLleHUs NnaBy4unx cOOpYXeHuii (8.2)
9.3 Peakyuu nnaBy4ux coopyxeHuit (8.3)

9.4 PeaKLum SKOPHbIX SIMHWIA (8.4)

9.5 HaTaxeHue AKopHbIX NUHWIA (8.5)

9.6 OrpaHu4eHua No ANIMHE U FreOMETPUN AKOPHLIX
nuHuk (8.6)

9.7 Yennusa Ha axkopsx (8.7)

9.8 AHanus cucTem NO3ULMOHUPOBAHWUA CTaHAapTHOR KOHU-
rypauum (8.8)

9.9 AHanus KOMGMHUPOBaHHLIX CUCTEM MO3ULIMOHUPOBAHUSA
(8.9)

9.10 AHanua nepeMeLLeHUn NNaBy4nx COOPYXeHUi B nepe-
X0fHbIX cocToAHUAX (8.10)

8 AHanus LIBapTOBKK

8.1 OcHoBHble hakTOophI

8.2 CMelleHMe NNasy4ero coopyxeHuns

8.3 OTKNUK nnaBy4ero cCoOopyxeHus

8.4 OTKIUK SKOPHOW OTTAXKW

8.5 HatsbkeHune oTTaXKU

8.6 OrpaHuyeHune no AnuHe ¥ reoMeTPUN OTTAXKKU
8.7 Yeununa sasikopusaHus

8.8 AHanu3 1 oleHKa cTaHhapTHOW KoHUrypauum cu-
CTEMbI LUBAPTOBKU

8.9 CucTeMbl LWBAPTOBKM C MO PYrMBatoLLUMKN YCTPOR-
cTBamu

8.10 AHanua nepexofHbIX NPOLECCOB ABWXEHMI Nnna-
By4Y€ero coopyxeHus

10 YcTanocTHbI aHanua cMcTeM No3uLMoOHUPOBaHUS
(paspen 9)

10.1 Ob6wme cBegeHus (9.1)
10.2 YcranocTHas npodHocTb (9.2)
10.3 Mpouenypa ycranocTHoro aHanusa (9.3)

9 YcTanocTHeli aHanus

9.1 OcHoBHbIe dakTophl

9.2 YcranoctHas Nnpo4HOCTb

9.3 lNMpouenypa ycTtanocTHoro aHanusa

11 Pac4eTHble kpuTepuu (pasgen 10)
11.1 MNepemMeLyeHns nnaBy4mx coopyxeHuii (10.1)
11.2 JonycTUMBble HaTSXXEHNSt AKOPHBIX JIMHWIA (10.2)

11.3 AnnHa y4acTKoB SAKOPHbLIX IMHWIA, YKNaablBaeMbixX
Ha Mopckoe AHo (10.3)

11.4 CucteMbl NO3ULUOHUPOBAHUSA C AKOPHBIMU NUHUAMA
(10.4)

11.5 KoahpuuueHT 6e30nacHOCTU YCTaNOCTHOM
npoyvHocTu (10.5)

11.6 Koppo3usa n usHoc (10.6)
11.7 3asopbl 6esonacHocTu (10.7)
11.8 BcnomoraTtenbHble KOHCTpyKLmnu (10.8)

10 PacueTHble Kputepum

10.1 CMelleHWe nnaBy4ero CoopyXeHuna

10.2 OrpaHuyeHne HaTHKEHNSA OTTKKN

10.3 QinnHa oTTAXKW, HaxoadALeica Ha fHe

10.4 Cuctema 3ankopuBaHus

10.5 KoadppuuneHT 3anaca ycTanocTHON NPOYHOCTH
10.6 Koppo3us un usHoc

10.7 3a3opbl

10.8 MNoaaepxusatoLLme KOHCTPYKLUK

12 O6opyaoBaHue cUCTeM MO3ULIMOHUpoBaHus (pasaen 11)
12.1 KOMNOHEHTEI AKOPHbIX NuHUIA (11.1)
12.2 Nebepku (11.2)

12.3 O6opygoBaHue MOHUTOPUHIa CUCTEM MNO3ULUMOHUPOBA-
HUA (11.3)

11 O6opyaoBaHWe cUCTEMBI LLIBAPTOBKU
11.1 KOMNOHEHTLI AKOPHbIX OTTSKEK
11.2 NeGegkun

11.3 O6opyaoBaHWe MOHUTOPUHIa

13 MOHUTOPUHI TEXHNYECKOTO COCTOSIHUSA, UHCNEKTUPOBaHNE
U TexHU4eckoe obcnyxusanue (pasaen 12)

13.1 O6wue ceeaenusa (12.1)
13.2 MobunkbHble cucTeMbl No3uyuoHuposaHuns (12.2)
13.3 CTaynoHapHble cucTeMbl NO3ULMOHUpoBaHUA (12.3)

12 TexHU4YECKUIn KOHTPOMb B NpoLecce akcnnyaTayuu,
MOHUTOPUHT U TexobcnyxusaHme

12.1 OcHOBHble pakTOpbI
12.2 MNepeaBuxXHbIE CUCTEMDI LLIBAPTOBKU
12.3 CtaynoHapHble CUCTEMBI LUBAPTOBKU
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OkoHYaHue mabnuups 6.1

CTpykTypa HacToALero cTaHAapTa

CTpykTypa MexayHapogHoro ctaHaapta ISO 19901-7:2013

14 CucteMbl AMHaMUYECKOro NosunLMoHnpoBaHus (pasaen 13)
14.1 BeegeHue (13.1)
14.2 MpoekTupoBaHue n aHanuma (13.2)

14.3 MNpoeKTUpOBaHWE, UCNBITAHWUSA N TEXHUYECKoe 0BCIyKK-
BaHue (13.3)

14.4 SkennyaTaluoHHbIA nepcoHan (13.4)
14.5 OnpegeneHnue yaepxusatoLeit cnocobHocTu (13.5)

13 Cuctema guHaMn4ecKoro nosnLMoHNMpoBaHus
13.1 OcHoBHbIE haKTophl
13.2 MNpoekTupoBaHne u aHanus

13.3 lMpoekTupoBaHue, ucnbiTaHne u Texobenyxusa-
Hue

13.4 BkcnnyatalUoHHbIW NepcoHan
13.5 OnpepeneHue cnocobHOCTU yaepxaHus

15 Cuctembl NO3MLMOHUPOBAHUA C SKOPHLIMA NUHUAMN
M3 BONMOKOHHBIX CUHTETUYECKUX KaHaToB (pa3aen 14)

15.1 O6wue ceeaeHuna (14.1)

15.2 AHanu3 cucTem NO3MLMOHUPOBaHUS C AKOPHBIMU NINHNSA-
MW 13 BONMOKOHHBIX CUHTETUYECKMX KaHaToB (14.2)

15.3 AHanus ycTanocTHON NPOYHOCTU BOMOKOHHBIX CUHTETU-
yeckux KaHatoB (14.3)

15.4 AHanua nonay4ecTi BOMOKOHHbLIX CUHTETUYECKUX
kaHatoB (14.4)

15.5 PacueTHble kputepuu (14.5)

15.6 MogernbHble UCNbITaHUA AKOPHBLIX TMHWUIA N3 BONOKOHHbIX
KaHaToB (14.6)

14 CucTtema LUBApTOBKWA C UCMONBL3OBaAHWEM KaHaTOB
W3 CUHTETUYECKUX BOMOKOH

14.1 OcHOBHble pakTopbl

14.2 AHanu3 cucTeMbl LLBAPTOBKU C UCMONb3OBaHUEM
KaHaToB U3 CUHTETUHECKUX BOMIOKOH

14.3 YcTanocTHbIA aHanus

14.4 ViccnegoBaHue nonsyyectu
14.5 Pac4eTHble kKpuTepuu

14.6 MogenbHble UcnbITaHUA

MpunoxeHue A (cnpaBodHoe) JononHutenbHas WHpopma-
LMsa 1 pekoMeHaaumm

MpunoxeHne A (MHDopMaTMBHOE) [ononHuTenbHas
UHbopMaLma 1 ykazaHus

MpunoxeHune B (MHdopmaTUBHOE) PernoHarnbsHas uH-
dopmauus

Mpunoxenne OA (cnpaBoyHoe) CBeaeHUA O COOTBETCTBUM
CCbINIOYHBIX HaLUWUOHanbHbLIX CTaHAapToOB MEXAYHapOAHLIM
CTaHgapTaMm, MCMONb30BaHHBIM B Ka4ecTBE CChINTIOMHLIX B
NpUMEHEHHOM MeXAYHapoAHOM cTaHaapTe

Mpunoxenne B (cnpasouHoe) ComnocTaBneHne CTPYKTypbl
HacToALLero cTaHfapTa co CTPYKTYpOil MPUMEHEHHOro MeX-
AyHapojHoro ctaHaapTa

* [aHHbIi pasaen UCKIIoHeH, T. K. €ro MOSIoKEHNs pasMelleHbl B ApYruX pasfernax HacTosiLLero craHgapTa.

MpumedvaHune — lNocne 3arofnloBKOB paszenos (NOAPa3AesrioB) HAaCTOALLENo cTaHaapTa NpuBefeHbl B CKoGKax
HOMepa aHanorMYHbLIX M pasaenos (MoApa3saenos, NYHKTOB) MeXAyHapoAgHOro cTaHaapTa.
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