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Mpepgncnosue

1 PA3PABOTAH OTKPbITbIM  aKUWOHEPHbIM 06WEeCTBOM «ABMATEXMPUEMKA» COBMECTHO C
depepanbHbIM rocyfapcTBeHHbIM GlOAKETHBIM o6pa3oBaTtesibHbIM yupexaeHnem BblCLIErO
npocgpeccrmoHanbHoro o6pasoBaHusi CaHKT-MeTepOyprckuii rocyfapcTBeHHbIi YHUBEPCUTET rpaxpaHckol
aBnauun (Preoy BMoO CNe6ry rA)

2 BHECEH TexHW4YecKkuM KOMUTETOM Mo cTaHgapTusaunm TK 034 «Bo3gyliHblili TpaHCNopT»

3 YTBEPX[OEH W BBELEH B AEWCTBUE MMpukazom ®egepanbHOro areHTCTBa MO TEXHUYECKOMY
perysimpoBaHunto U MeTposiornm oT 22 Hoabps 2013 r. N° 1938-cT

4 BBEAEH BIEPBbIE

MpaBuna NpMMeHeHUs HacToALWero craHgapTa ycTaHoBneHsl B FOCT P 1.0—2012 (pa3gen 8). MHdopmauusa
006 U3MeHEeHUsIX K HACTOsALLEMY CTaHAap Ty Ny6AVKyeTCsi B @XeroAHoM (Mo COCTOSIHMIO Ha 1 siHBapsi T eKyLLero roaa)
MH(popMaLMOHHOM yKasaTene «HaunoHanbHble cTaHAapThi». a ouunanbHblli TeKCT unslneHeHWn n NnonpaBok — B
exeMecsiYHOM (hOpMaLMOHHOM yKas3aTene «HauuoHanbHble cTaHAapThi». B cnyvae nepecMoTpa (3aMeHbl) wam
OTMeHbl HACTOSALEro cTaHAapTa cooTBeTCTBYloLee yBeJoM/eHne GyaeT ony6ankoBaHo B Gnvkaiiliem Bbinycke
€XEMeCSAYHOro MH(OPMALUOHHOTO yKasaTens «HauuoHanbHble cTaHfapTbik. COOTBeTCTBYOLWAas MHDopMaLus,
yBejoM/IeHne W TeKCcThbl pasMellaloTCA Takxke B WH(POPMaLMOHHOW cucTeme 06WEro nonb3oBaHWA — Ha
ohuumnanbHoM caiiTe ®PefepasnbHOro areHTCTBa MO TEXHUYECKOMY PerympoBaHui0 W /MeTponorum B ceTw
NHTepHeT (gost.ru)
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BBepeHne

K nokasatenssm 6e30nacHOCTM TMOJIETOB OTHOCATCA MNoOKa3aTeNnun, pekomeHgosBaHHble WKAO B
MpunoxeHnn 19 kK KOHBEHLMM O MeXAYyHapoAHOW rpaxgaHckoi aBmaumn [1] n PykoBoacTBe No ynpaB/ieHUto
6e3onacHocTbio nonétoB (Doc. 9859-AN/460) [2). Ons pocTuxeHus ueneir B cdepe 6GesonacHocTU
Heo6Xxo4NMMO NPUMEHATb MEeHeAXMEHT pUucka, KOTopbli cnocob6CTByeT AOCTMXKEHUIO Lenel 3akasuvuka.
MeHeg)KMeHT pucka f[O/KeH ObiTb BK/IOYEH B 0OWYHO CUCTEMY MeHef)XMeHTa opraHusauum u
npefHasHayeH A8 KoopAuHauuu  AeictBuii B o6nactu  6e30MacHOCTU  MOJIETOB UM MOMyYeHus
NOMOXMNTE/IbHbIX (PUHAHCOBbLIX pe3ynbTaToB. [1A 3TOro0 MCNOMb3YHTCA COOTBETCTBYlOWME 6asbl AaHHbIX,
BK/IIOUYEHHbIE B COCTaB CUCTEM MeHe[)XMeHTa 6e30MacHOCTU aBWaLUOHHOW paeaTenbHocTn (CMB ApL),
yunTbiBalolWmne 0CO6EHHOCTN MPOEKTUPOBAaHUA, W3rOTOB/EHWSA aBWaLMOHHONW TeXHWKM (camoneThbl,
BepTosieTbl, BUHTbI, ABUratenn u np.), a Takxke akcnayatauyumio BC un npoueccbl nogaepxaHusa neTHON
rogHocCTW.

HacToauwwni cTaHAapT COAepXUT peKoMeHaunun o MeHeAXXMeHTY pucka npu npoussoAcTBe MONETOB
c ydyetoMm MonpaBkm Nv 101 MKAO, a Takxe [AOMNOJSIHAET OCHOBoOMosiaralWwmuii crtaHgapt no cucrtemam
MeHegXmeHTa pucka FOCT P 51897-2002. «MeHeXMeHT pucka. TepMUHbI 1 onpepenieHns».

YcTaHOB/IeHHble B cTaHpapTe Tpeb6oBaHma k CMB A/[l pacnosioxeHbl B CUCTEMATU3NPOBAHHOM
nopsiake, ¢ y4eToM NOHATUI B 06n1acTM MeHeA)XMeHTa pucka no acrnekram 6e3onacHOCTU Npu NPou3BoACTBe
NoNETOB B rpaxgaHckor aBuauumm Poccuiickoi ®epepaunn (FTA P®P) Ha OCHOBe MeTOAOB BbINOJHEHUSA
Tpe6oBaHuit MonpaBku Ne 101 MKAO C y4eTOM YPOBHSI OCTAaTOYHOIO pUCKa U HOPM NPUEM/IEMOTO puCKa.

Mpn aTOM yuTeHbl 3aMeyvYaHUs 3KCM/yaTaHTOB aBMaLMOHHOW TEXHUKU U NOCTaBLIMKOB 06CNYXMBaHUA,
OCHOBaHHbI€ Ha onbiTe nNpumeHeHns B A P® opurnHanoB PykoBOoACTBa MO ynpaB/ieHUIO 6e30NacHOCTbIO
nonetoB (Doc. 9859-AN/460) (2) n paga pPycCKMX MNepeBOAOB YKa3aHHOro AOKyMeHTa. Vcnonb3oBaHbl
M3BeCTHble MexAyHapodHble [OKyMeHTbl B paccmaTtpuBaemoli o6nactm Tuna PykosogctBa WCO
31000:2009 «MeHepXMeHT puckoB. MpuHUUNbI KU pykoBoAasuwme ykazaHusa» [3]. PykoBogctBa MCO/M3K
73:2009 «YnpaBneHue puckom. CrnoBapb» [4] u gpyrue [5), [6]. [7], yka3aHHble B 6ubaunorpadunm.
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HAUWOHANBbHBN CTAHOAPT POCCUNMCKOMN PEOLEPALMUMN

Bo3aywHblii TpaHCcnopT

CUCTEMA MEHEAXMEHTA BE3OMNACHOCTUN ABUALNOHHON LEATENBHOCTW.
CTPYKTYPA NPOLUEAYP N METOAbl CBOPA NWOBPABOTKU JAHHbBIX CCMNA N
QKCMNNYATAUMOHHOIO MOHUTOPWHIA

Air transport. System of management safety of aviation activity. The structure of procedures and methods of collecting
and processing data igts
and monitoring during exploitation

fNata BBegeHuna - 2015-01-01
106nacTb NpUMeHeHMUS

HacTtosAwunii cTtaHgapT ycTaHaBnuBaeT obwwue NPUHUMNBLI NOCTPOEHUSA npoueayp o06paboTkn
nHopmayun, nonyyaemoin oT cpeacTs cbopa nNoneTHOW MHopmaumm BO3AYLWHbBIX CYAOB, N0 BBeAEHHOMY
MexayHapogHol opraHu3saumnein rpaxgaHckoli asuaunm (MKAO) kpuTeputo 6e30MacHOCTU aBUaLMOHHOW
AeATeNbHOCTN.

CTaHAapT MOXeT MPUMEHATbLCSA OpraHamMu rocyAapCTBEHHOro peryiMpoBaHus W opraHusayuamu,
OTBETCTBEHHbIMW 332 MEHEIXXMEHT 6e30MacHOCTN aBUALMOHHOW AeATeNbHOCTH.

2 HopmaTuBHbIE CCbIJIKK

B HacTosllemM cTaHAapTe MCMNOSb30BaHa CCbhlsiKa Ha crieAyloLWmnii cTaHgapT:

FOCT P 55860-2013 Bo3ayuwHbIlii TpaHcnopT. Cuctema MeHegXMeHTa 6e30nacHOCTVM aBUaLMOHHOW
AeatenbHocTU. O6GWMe NpUHUUNBLI nocTpoeHnss CMB Ha Bcex 3Tanax >XWU3HEHHOro uukna asualMOHHOW
TexHukn. CTpPyKTypHasa cxema un pyHKumn mogynei tunosoii CMB. O6ume nosoxeHns

MpumeduyaHWe- Tpyn NONb30BAHNM HACTOSLWMM CTaHAAPTOM Lesiecoo6pasHoO MpoBepuUTb AelicTBue
CCbITOYHbIX CTaHAAPTOB B MHDOPMALIMOHHONM crcTemMe O6LLEro Nosb30BaHUA - Ha ouLmasibHOM caiTe defepasibHOro
areHTcTBa No TeXHWYECKOMY PEryMpoBaHUIO U METPOsIOrMM MNo cTaHgapTu3aumm B CeTu VIHTepHEeT Wan Mo exerogHo
n3gasaeMomy MHOPMaLMOHHOMY yKasaTesilo «HaunoHaslbHble CTaHAapThl», KOTOPbI OMy6AnKoBaH MO COCTOSIHUIO Ha
1 AHBaps TekyLlero roga, U No BbIMyCKamM eXeMeCAYHOro MHMOPMaLMOHHOIO yKa3arens «HauuoHabHble cTaHAapTbI»
3a Tekywuii rog, Ec/iv 3aMeHeH CCbITOYHbIV CTaHAapT, Ha KOTOPbI AaHa HeAaTUpOoBaHHas CCblIKa, TO PEKOMeHAyeTCs
MCNonb30BaTh AeliCTBYIOLLYIO BEPCUIO 9TOro cTaHAapTa C YH4eTOM BCeX BHECEHHbIX B JaHHYH0 BEPCUIO U3MeHeHWA. Ecnn
3aMeHeH CCbITOYHbIA CTaHA4APT, Ha KOTOPbIA AaHa AaTMpoBaHHasA CCblIKa, TO PeKOMeHAYeTCs MCMOoNb30BaTb BEPCUIO
3TOr0 CTaHgapTa C YKa3aHHbIM Bbllle FOAOM YTBepXAeHus (NpuHATWA). Ecnn nocne yTBepXAeHUs HacTOsILEero
cTaHfapTa B CCbUIOYHbIA CTaHAAPT, Ha KOTOPbIi JaHa AaTMpoBaHHAas CCblIKa, BHECEHO M3MeHeHue, 3aTparmsaioliee
nosioXeHve, Ha KOTOpOe faHa CCblIKa, TO 3TO MOJIOKEeHNEe PEKOMEHAYETCS MPUMeHsTbL 6e3 yyeTa AaHHOro U3MeHeHUs.
ECnn cCbINMOYHbIA CTaHAAPT OTMeHeH 6e3 3aMeHbl, TO NOJIoKeHVe, B KOTOPOM fAaHa CCblUIKa Ha Hero, pekomeHAayeTcs
NPUMEHSATb B 4acTW, He 3aTparnBaloLLeil 3Ty CCbUIKy.

3 TepMuHbI, ONpefeneHns U cokpaueHus

3.1 B HacTosfwWweM cTaHpapTe npumeHarTca TepMuHbl no FTOCT P 55860-2013. TOCT 13699-80 u
FOCT 19919-74. B TOM yncne cregyowme TEPMUHbI C COOTBETCTBYOWUMIN onpefenieHNAMNn:

3.1.1 aBTOMaTm3nmpoBaHHas ob6paboTka: O6paboTka KOAOBbIX 3HAYEHUI NapamMeTpoB C LENbIO
NoNyyYeHUs nx pusnyecxnx sHavyeHnin B PyHKLUUN BPeMeHU C rpadpuyeckum uam undpoBbiM OTOGPaXeHneMm.

3.1.2 6naHK akcnpecc-aHanusa: [JoOKyMeHT, cogepxaluii pesynbTaTbl 3KCMpecc-aHanu3a B Buge
HOMEpPOB COGbLITUIA, OTK/OHEHWI W HapylweHulii 3afaHHbIX PEXWMOB, WHTEPBasioB BPeMeHW, B TeyeHune
KOTOPbIX OHN MMEeNI MecTO, U ONo3HaBaTe /IbHbIX JaHHbIX.

3.1.3 60pTOBOE YCTPOWCTBO perncrpauyunun: Msgenve wunm COBOKYMHOCTb WU3LeNunii, BXOASAWMX B
coctaB 6opToBOro ob6opyAoBaHWA  JieTaTeslIbHOro  annapara W obecneyMBalwWmUX U3MepeHwue,
npeo6pasoBaHMe N aBTOMaTUYeCKyl0 perncTpaumnio 3Ha4eHunini napameTpos

3.1.4 6opToBOIli HakonuTesnb: YacTb 60PTOBOro YycCTpoiicTBa 3anncu peunm wam perucrtpayum
napameTpoB, coAepxaulias curHanorpammy

MN3paHne odnymnanbHoe
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3.1.5 gekogupoBaHue: Ob6bpaboTka MHpoOpMaLUn € rpacpuyeckum UM UNGPPOBbLIM MpeacTaBeHNEM
KOAOBbIX 3HAYEHUI NapamMeTpOB B OTHOCUTENIbHbIX eAnHNLax.

3.1.6 3alWunULeHHbIA 60pTOBO HakonNuTenb: BopToBOli HakoNUTeNb, 0o6GecneynBaloLLLMn COXpaHeHne
CuUrHasnorpaMmmbl B calydyae /IeTHOIo NpPoUCLIeCcTBUA

3.1.7 HocuTenb 3anucu: Pn3nyeckoe Tesio, UCNOsIb3yemMmoe MNpu 3anucu 19 COXPaHeHUs B HEM WU
Ha ero NoOBEepPXHOCTU CUTHa/I0B UHG OpMaLnmn

3.1.8 okcnpocc-aHanun3: Jlornyeckaas o6paboTka KOAOBbIX 3HA4YeHWli napamMeTpoB C LUeblo
ob6HapyxeHNa 0Tka3oB 60PTOBOro 060pPyAO0BaHUA N CUMOBbLIX YCTAHOBOK, & TakXe OTK/IOHEHUI OT 3afaHHbIX
pexnmMoB nosieTa c BbIBOAOM pe3y/ibTaToB Ha 6/1aHK 3KCnpecc -aHanmnsa.

3.2 B HacTosiWeM cTaHfapTe NPUMeHEHbI ClieAyiole CoKpalleHus:

All - aBMaLMoOHHOe rnpouncLlecTeue;

AT - aBnaLNoHHan TeXHUKa;

B - 6e30nacHOCTb MNOJIETOB,;

BC - BO3/yLIHOE CY/HO;

BT - BO3AYLHbIA TPAHCMOPT;

rA - rpaxzaHckasa aBsnauus;

EC - EBponelickuii cotos;

MKAO - MexayHapoaHas opraHusaumnsa rpaxaaHckon aBmauuu;

OpB/A - opraHusaumsa BO3AYLWHOrO ABUKEHNS;

nn - noneTHas MHgopmayus;

PYBN - PykoBOACTBO MO ynpaB/ieHnto 6e30MacHOCTA NOJIeTOB;

P® - Poccuiickan depepauyuns;

CMBA/[ - cuctema MeHegXXMeHTa 6e30NacHOCTN aBUALMOHHOM AeATeNbHOCTY;
Cybn - cucTemMa ynpassieHUs 6e30NacHOCTbIO MOJIeTOB;

ccnu - cpefacTBa cbopa noneTHow nHopmaynm;

FOR - (flight data recorder, aHrn.) - camonucewy NONeTHbIX JAaHHbIX;

EASA — (European Aviation Safety Agency) - EBponeiickoe areHtcn

aBUaLMNOHHOW 6e30MacHOCTY;

4 OﬁLl.\I/Ie cBeaeHna o noagxogax KNOCTPOEHUK npoueanyp 06p6160TKI/I NONeTHO
MHopMaLunn
4.1 Mpo6nembl cbopa m obpaboTkm MU paccmatpuBatoTca B FTA PP B TeueHue yxe [OCTAaTOYHO

ONUTENBHOTO nepuoja, HO MHOMMe U3 HUX [0 HacTOosAWEero BpeMeHW He pelleHbl OAHO3HA4YHO BC/eACTBUe
ocoboit cneundukn akcnayaTtauum BC  kak HekoTOporo BuAa TpaHcnopTa, KOTOpbI  MOXeT
KnaccuguumpoBaTbCs Kak nonvapratuyeckas cuctema. Ha nepBom mecTe B 3Toli cdhepe CTOSIT BONPOCHI
oueHuBaHWsA YypoBHA BIM. HO C y4eTOM COBPEMEHHbIX TeHAeHUWl, T.e. MNyTeM MWCYUCNEHUA PUCKOB.
MocnepHee 06CTOATENBCTBO Kak B 06LWEeMUPOBOI NpakTuke, Tak n ana FA P® aBnseTca 4OCTaTOYHO HOBbIM
N HaxoAuTCcA B CTaAun HenpepbIBHOIo coseplieHcTBOBaHUA. MKAO npegnoxunno Bcem akcnsiyataHtam BC un
npoussogntenam AT  pyKOBOACTBOBATbCHA, COMTaCHO W3BECTHbIM  COrlalleHnAM, MeTOANYECKUMU
yKaszaHusamun Tuna LnupkynsapoB 1 AOKYMEHTOB, Takumun kak PYBTI [2].

Bo Bcex aTUX fOKyMeHTax Hay4Hast U MeTognyeckas CTOPOHbl NOCTPOEHUSA Mogeneli PUCKOB U OLEeHKN
MX 3HaYMMOCTM npopaboTaHbl HegocTaTO4HO. OCOGEHHO akTyallbHbIM SB/SeTCA npob6riemMa Wn3B/evYeHUs
nHdopmaunm n3 M 0 TeEXHNYECKOM COCTOSIHUW B NnoJsieTe cuctembl «BC - 3kunax - BHELWHASA cpega», 4vTo
CBA3aHO C HEA0CTaTOYHOCTbIO CTATUCTUKM O PeAKUX U OAUNHOYHbIX COBbLITUAX TUNa Cepbe3HbIX MHLUNAEHTOB,
aBapuii u katacTpod.

B MpunoxeHun 19 [1] NKAO 6b1/10 06BABIEHO, YTO HYXHbl MHCTPYKLWUM U PYKOBOACTBA MO CO34aHUI0
CYBI. ctaHgaptoB Ha CYBI wun anropuTMoB npoueayp HaseMHoWn ob6paboTku MU. Mpoueaypbl NO3BONAT
pewaTtb NpobnemMbl MOHUTOPUHra nosieta BC. NMporpamma moHnTopuHra M B HacToslee BpeMsa cymMTaeTcs
ob6A3aTenbHOW [ANs  BCeX aBuakoOMnaHwWii, OcCOob6eHHO B CBeTe nepexoja CUCTeM alspoHaBuraumm
«EBPOKOHTPO/Ib» K CNYTHUKOBbIM cnuctemam CNS ATM.

Ba3bl AOKYMeHTOB pAna npegnaraemMoro noaxoga (HazeMHoW) o6paboTkm T cocTaBnser Ha6op
pasNNyYHbIX CTaHAapPTOB, KOTOPbIA nepeuncned B MpunoxeHun 19 (1). Mpoueaypbl 1 anroputMbl 06paboTKn
MW BbiTekatoT 13 Mpunoxenunn 19 [1J n BKAOYAKOT B CEOSA.

- ynpexgawouwunii nogxoa kK ynpasneHuto BI:

* npaBuna cepTudurkayMn aBuakoMnaHuii 1 NocTaBLNKOB YCNYT;
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- obecnevyeHne pekomeHgaumnii no pesynbTatam aHanusa All. npoucwegwnx B OTKPbITOM MOpe UAn B
He[OoCTYNHbIX paioHax;

- BOCCTAHOBJ/IEHME JaHHbIX O NPOUCLIECTBUSAX;

- KOH(urypauyuun BC;

- NepeyeHb onepayunii B kabnHe NETHOro aKMNaxa;

- 0606wWeHnto onbiTa B A 3a nocnegHue rofbl No peryinposaHuio Bonpocos 6e30nacHOCTV NOMeToB.

N3noxeHne Hay4yHbIX OCHOB HauMOHanbHbIX cTaHgapToB no CYBM (CMB AJl) ¢ yyeTom cTaHAapToB U
pekoMeHA0BaHHOW npakTukn MKAO npeactasneHo B FTOCT P 55860-2013.

5 HaszemHas o6paboTka nNoneTHON MHMoOpmMauum Ha OCHOBE peKoMeHAaLui
MpunoxeHna 19 kK KoHBeHUUN 0 MeXAYyHapOAHOW rpaXgaHCcKon aBmaLmm

5.1 B ocHoBe Bcex npoueayp o6pa6oTku M nexunTt HoBoe onpejesieHne pucka;

«Pnck - 9aTO Mepa Ko/nM4yecTBa OMACHOCTM TO/IbKO B MPOrHO3MPYEMOM OMACHOM COCTOSHUM C
NPOrHO3MpyembiM COGbITUEMY.

C yyeTOM TMNPUHATON TPaKTOBKM MPeBEHTMBHOE (MPOakTUBHOE) MPOrHO3MpoBaHMe OMNacHoOCTU
npon3BoAAT C y4eTOM ABYX TUNOB yrpos;

- yrpo3bl TMna 1A - UCTOYHUKM OMACHOCTU (MHUWAEHTbI, BbISiB/IeHHblE U 3aHeCeHHble B 6a3y AaHHbIX
aBnakomMmmnaHumn).

- yrposbl Tuna 1B - nNpoakTUBHble WUCTOYHMKW OMACHOCTW B BuUAe nNpuaaraemMblX BO3MOXHbIX
MHUNAOEHTOB, OWnBOK NUIOTOB, npodaBIeHNA NPU3HakKoB cpeabl, 3aBUCUMOCTU OT BblAe/IeEHHbIX (baKTOpOB.
OnacHoOCTM - BO3MOXHble MNPOaKTUBHblIE MPOrHO3NUPYeEMble COCTOSHWA, BO3MOXHble BC/ieACTBUe

BO3HWKHOBEHWSA NpejnosiaraeMblX ONacHbIX CO6bITUIM MO hakTopam naeHTMdULMPYEMbIX YIpo3.

MoXHO cpenaTb BbIBOA, YTO 6e3onacHas cuctema - 3TO OnacHas cucTema, B KOTOPOW BO3MOXHO
BO3HWKHOBEHME OnacHoro cobbiTusa, BAekywero yuep6 wnu BpeA, HO MNPU KOTOPOM PUCK HaHeceHUs
oTpuuaTesibHbIX HEFraTUBHbIX BO3A4eACTBUIA Masl.

NaeHTUUKaLuMa yrpo3 n nx oueHMBaHue - 3TO O6HapyXeHWe MCTOYHMKOB BO3MOXHOW ONacHoCcTU wu
COOTBETCTBYIOLWMNX (PaKTOPOB B LENAX MPOrHO3MPOBaHUA BO3MOXHOCTW OMACHOrO PUCKOBOrO COObLITUA C
onpeneneHHol mepoii pucka.

MeToabl 06paboTkm MU AO0MKHbI 06ecnevYnTb BO3MOXHOCTb U3BMeYeHUs u3 6a3 gaHHbIX B cucTemax
CCNW (B yacTtHocTn. FDR) Heo6xoanMoli MHdopMauMn 06 onacHOCTM Ha OCHOBE KpuUTepueB OMacHOCTU
(6e3onacHOCTN), N3NOXEHHbIX B HACTOSALLEM cTaHAapTe.

5.2 MeToamn4yeckne nonoxXeHNsa NO NOCTPOEHMIO Npoueayp n3BsedyeHnsas mHpopmaymm

5.2.1 MeToan4yeckne NOJIOXEHNS MO ONpeAeseHNt0 ONacHOCTel M PUCKOBBIX CUTyaunin (rpynna
thakTtopoB N8 1)

5.2.1.1 Yrpo3a - WCTOYHMK OMACHOCTW C onpegenieHHbIMU dakTopamMu BO3gelcTBUA Ha BC n
COCTOAAHUA NOJIeTHOW cuTyauuu.
5.2.1.2 OnacHoOCTb - COCTOSIHMEe CUCTeMbl, BO3HMKalolee nNpu nposB/ieHUn (BO3HUKHOBEHUN)

hakTOpOB OMacHOCTU, KOTOPble MOTYT NPUBECTU K HEFaTUBHbIM (HeXenaTesibHbIM) NOCNEACTBUAM.

5.2.1.3 YpoBeHb 6e30MacHOCTU - YpPOBEHb KOTOpbI/i onpeAenseTcs MyTeM CpaBHEHWS 3HauvYeHwui
BO3MOXHOrFO pUCKa BO3HUKHOBEHUSI HeXxeslaTeNbHbiX MOCNeACTBUIA C YypPOBHEM MNPUMEM/IEMOro pucka npu
KOHKPETHOM BMAE OonacHOCTU (1 dpakTope) Npu 3afaHHOl (BbISIBIEHHOI) yrpose.

5.2.1.4 3HaYMMOCTb YPOBHSA pacyeTHOro pucka onpegensercsa aKCNepTHbIM NyTeM C NOMOLLbIO MaTpuL,
aHanumsa (ouOHMBaHUS) pUCKoB B (hopme, pekoMeHAoBaHHOlU MKAO B PYBIM (2) 1 NpUHATON 3a OCHOBY B
CYBIN gna aBMakoMmnaHuii.

5.2.2 MeToan4yeckme NoJsIOXKEHNA NO ynpaB/eHNO puckamn (rpynna aktopos N8 2)

CylwecTBYIOT creayloume TeopeTuyeckre MPUHUMNbLI NoBbliweHuss BM Ha ocHOBe ynpasfeHus
puckamu;

1) Puck unv BenMunHa puUcKa siBASIETCA MEPOi KOMIMYecTBa ONacHOCTM (UM 3HAYMMOCTU OMAcHOCTH),
3aBuCsLLEl OT YaCcTOTbl BO3HUKHOBEHMSI KOHKPETHbIX (BbIsIB/IEHHbIX) yrpo3 nonety BC no onpegeneHHomy
hakTopy ¥ MO ONpeAeeHHOW ONAacHOCTU C YYeTOM TSXKECTU BO3MOXHbIX NOC/eACTBUIA.

2) OueHKa 3HAYMMOCTM pUCKa HexesnaTesibHbIX MNOCNeACTBUI NPOrHO3UPYEMbIX Pe3ybTaToB NOMEeToB
onpeaenseTcs Ha OCHOBe MPOaKTMBHOIO MeTofa C MOMOLbI MaTpulibl PUCKOB B BUAE €AUHCTBEHHOTO
onpeAenéHHOro 4YMcia WM WHAEKCA, OTPAXaloWero 3KCMepTHOe 3HavyeHue KOMOGUHALMKM UM coveTaHus
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yncesn, [A[awWMX YacTOoTbl MOBTOPEHUA U TAXECTW MocnefcTBUii mAn ywep6GoB O MNPOrHO3UPyembiX
pesynbTatax Ans 3afgaHHbliX (DaKTOPOB U BbISIB/IEHHbIX Yrpo3.

3) NpUemMNEMOCTb PacYEeTHOIO NPOAKTUBHOIO PUCKA HAXOAMTCSH NYTEM CPaBHEHUS €ro C AONYCTUMbIM
(cTaHAapTHBIM) YPOBHEM MpWEMSIEMOro pucka. lonydyaemas BenMYMHA HaXOXAEHWUS [ABYX YPOBHeW -
pacyeTHOro WAM MNPOTrHO3MPYEeMOro W AOMYyCTMMOro MPUEM/IEMOro UWCMOMb3yeTcs AN BblpaboTku
ynpasnswowmx BoO3AelicTBUIA Ha CUCTEMY C LENb CHUXEHUS pacyeTHOro MPOrHO3MPYeMoro pucka wu
ob6ecneyeHnsi NOBbIWEHUSA YPOBHA BN B aBMakoMnaHusx.

4) YnpaBfieHve pUCKOM U ynpaBfieHWe 6e30MacHOCTbIO OCYLeCcTBsieTCA NyTEM BO3AelCTBUA Ha
cuctemy 4yepes hakTopbl, BAUSAIOLWME HA COCTOSIHWE CUCTEMbI U YCIOBUS BO3HUKHOBEHUSA OMNACHbIX COObLITUNA
B CuUcTeMe, MO3BOMSAKOWMNX CHU3UTb MNPOrHO3MpPyeMble 3HAYeHWs PUCKOB, MpPeBbIWAWMX CTaHAapTHble
YPOBHM C MOMOLbl npoueayp ynpasneHus BC 1 npousBoACTBa NOMETOB, MOBbIWEHUS KBanudukauum
akunaxeli BC (onepaTtopoB aBuaLMOHHOI CUCTEMbI), MOBbIWEHUA HageXHocTu AT, arperatoB W Y3/0B,
ynydlleHusn ynpasrieHus cuctemoii OpB/Jl Npyu KOHKPETHbIX BUAAX OMacHOCTU U (DaKTOPOB OMNAacHOCTU U Npu
BbISIB/IEHHbIX (MPOAKTMBHO OGHAapYXeHHbIX) yrpo3ax (MCTOYHUKaxX ONacHOCTH).

5) MyTW CHWXEHUS PUCKOB, OCHOBAHHbIX Ha YNpPaB/IEHUW COCTOSIHWEM aBUALMOHHON CUCTEMbI
CNoco60M YK/TOHEHUS OT (haKTOPOB ONACHOCTU (MCTOYHUKOB OMACHOCTU ) UM UX UCKITIOYEHUS.

5.2.3 MeToanyeckue MoOJIOXEHNA O B3aMMOCBA3N XapaKTeEPUCTUK NMPOAKTUBHOIO N akTUBHOTO
meTopoB (rpynna daktopos N2 3)

5.2.3.1 MNpoaKkTuUBHbI/ MeToA ynpasBsieHNs 6e30MNacHOCTbI0 Ha OCHOBEe ynpaB/leHUs puckaMu fiBasieTcs
OCHOBHbIM [/ MNOBbIWEHNS YPOBHA 6e30MacHOCTM B aBMaKOMMNaHWAX Ha OCHOBe npeaynpexaeHus
BO3MOXHbIX Al 1 Cepbé3HbIX MHUWAEHTOB MNyTeM MPOTrHO3NMpPOBaHWS 3apaHee - anpuopHo (NPOaKTUBHO)
BO3MOXHbIX HeratMBHbIX MNOCMeACTBUIA OT KaXAOro BbISAB/IEHHOrO (MPOAKTUBHO WAW aKTUBHO) OMacHOro
hakTOpa U COOTBETCTBYHOLLETO NCTOYHUKA OMACHOCTU (Yrpo3bl).

5.2.3.2 AKTMBHbI/i MeToh ynpaBfeHWs puckamm un 6e30NacHOCTbO MOMIETOB MNpUMeHseTca npu
paccnegoBaHnn Al ANA BbISABAEHUA CKPbITbIX WUIN HEN3BECTHbIX U HEOOHapyXeHHbIX Yyrpo3 (MCTOYHUKOB
OMacHocTU) W AN NOATBEPXAEHUS U MNPOBEPKM IKCMEPTHbIX MPeAnosioXeHNA NpUHUMaeMbIX Npu
NPOakTUBHbIX MeToAax NaeHTUnkauum puckos.

Llenb ynpaBneHus 6e30MacHOCTbO MNONETOB nyTém ynpaB/ieHUs puckamu npegcTaB/ieHa Ha
pucyHke 1.

5.3 Knaccudwukauusi yrpos u mnepeyHss onacHocTel, onpegensieMblX Ha OCHOBe aHanusa
nonetHoit uWHgopmaumn. KoHuenuuss ynpaBreHUss 6e30MacHOCTbIO MOJIETOB Ha oOcHoBe
MaTemMaTu4yeckux mopgesieii puckos

BO3MOXHbI MHTepnpeTaunnM MNPOLECCOB YMpaB/ieHWA pUCKaMn B pamkax MOHATUIA KacCuyeckom
Teopun ynpasfieHMs npoueccamMnm K cuctemamu. YnpasneHue Bl 1 YnpaBneHue pUCKOM  N1IOTUYeckun
B3aMMHO CBfi3aHbl, T.K. 6e3 MNOHATUA pucka ynpassieHne 6e30NacHOCTbIO TPyAHO corjnacoBatb C
NOSIOXKEHUAMUN TEOPUN yNpaB/ieHNs NpoLeccamMmum U cMcTeMamu.

OcHOBY KOHUenuuwn ynpaBneHus Bl cocTaBnseT meToAuKka ynpaB/ieHUSs puckamu Mo
nporpammam WKAO, B KOTOpPOW npepycmatpuBalTCca cnejgywuwme atanbl:

a) npoakTuBHoe no PYBM (no WMKAO) nnm anpnopHoe oLeHUBaHWe BefIMYMHbI pUCKa
no nokasaTesil0 CTeNeHN pucka C NOCTOAHHbIM yuepbom (A8 cnyvyaeB KatacTpod):

6) aKTUBHOE UM anocTepUOpPHOEe OUEeHMBaHWE NpU NOUCKEe NCTOYHUKOB onacHocTu ( yrpos).

CnepyeT npusHaTb, 4YTO ynpaBfieHWe pucKamMu - 3TO WHCTPYMEHT MepBOro npouecca Ha aTane
NPoOakTUBHOIO BO3AENCTBNA HA BO3MOXHOE COCTOSIHME cucTeMbl o6ecneveHnsn BI.

B cBfA3W C 3TUM Ha OcHOBaHuu mogenei puckoB (1), (2) n onpegeneHuss 6esonacHocTu no MKAO
BBOAMTCA MNOHATME npuemsiemoro pucka R* ( Mepbl no wkane matpuubl PUCKOB), Takke OLEHWBAaeTCs U
pacueTHbIn puck R*** nna paccmaTpuBaemoil onacHOCTM MOMIETOB NPU KOHKPETHOW U O6HApYXEeHHOW
Yyrpo3e no BblAeNeHHbIM, Hanpumep, dakropam ®1.0P2. flanee, Kak M B Teopuu ynpasfeHus,
COCTaB/NIsieTCH HeBA3KA PUCKOB «AenbTa R*, R**» 3aBucsuwasn ot paktopos ®1.2P2:

«gensTa R*. /2% = (9% B***)yp(d1,202..

Ha oOcCHOBe HEBA3KM MOXHO Ha3HauYMTb MNPOAKTMBHO ynpaBsAlolWMe BO3AeNCTBUS Ha CUCTEMY W
CHM3NUTb MPOaKTMBHO PUCK. Ha akTMBHOW (ha3e 3TO MO3BONAET YK/NOHATLCA OT OMacHbiX (PaKkTopoB (He
NPUHMMaTb PUCKOB WM CHMXATb TAXECTb MOCNeACTBUS OT NPOSABAEHNA onacHoro akrTopa):

U (TR*. - (T1,T2<R¥).

YnpaBneHue puckamum o603HayaeT ynpaB/eHWe npoueccamy WM COBbITUAMU MNPU BO3HUKHOBEHUU
cuTyaumini nnmM cueHapueB cOObITUI, BeAyWUX K BO3HUKHOBEHMUIO katacTpod. All. npegnocbiiok K Al u
VHUMAEHTaMm.
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5.4 Lvarpamma onpefeneHus yrpo3 M PUCKOB Ha OCHOBe npoueayp o6paboTKM MoMeTHOM

NHopmaummn
5.4.1 Ba3a faHHbIX NOMETHOW MHGOPMaLNUKN ANA guarpamm bl

MpuHMMaeTcsa, 4To 6a3a AaHHbIX O puckax hopmMupyeTcss Ha ocHoBe MM u pe3ynbLTaTOB NpoOrHosa
yepe3 UENno4YkM Cco6bITUIA HA OCHOBE pAuarpamMmbl, MPeanoxXeHHoW Huxe. CueHapuu, Kak Haubonee
[OCTOBEPHbIE XapaKTepUCTUKM CTPYKTYPbl OMACHbIX CUTyaluu, U3BJieKalT NPOrHO3HO, B YacTHOCTU U3 MU.

MpumeyaHne - CregyeT NpPVHATL BO BHUMaHue pekomeHgauuu Tpunoxenuss 19 [1]) B uacTu
HEo6X0ANMOCTU  CO3f4aHus U BefeHus 6a3 [aHHbIX O CLEHapuax OMacHbIX CO6bITUIA, 4TO ABAAETCS

rnmaBHbIM B TEOPUUN PUCKOB.

OLEHKA COCTABJIEHVNE
YIFPO3A OMACHOCTHU PNCKOB BA3bI
(NpOrHo3) (oueHvBaHue) O
(HakonneHune
O6WKNiA  NCTOUHMK MporHosnpyemblie MokazaTtenu. [aHHbIX B 6a3e)
(ownbkn, OTKasbl (puckoBble) cob6bITUSA MHAEKCbI PUCKOB MO
c dakTopamu AN KaxAoW yrposbi: MaTpuLe pUckos
yrpos - Mo dpakTopam yrposbl AN onacHocTen u
do o; akTopoB
no takTopam onacHocTu (dakTuny.
cuctembl @, puCKOB)

PucyHok 1 - ®aza 1. UgeHTUdUKaLMA yrpo3 u puckos

Basbl Peanusauunsa
Puno 3HayMmocTb YnpasneHune P peweHni
OTyUeThI.
MOHUTOPWUHI
0 -~ O 1o} — 0 - pesynbLTaToB
Mcnonb3oBaHue Mowuck n npvMeHeHne 1 KoppeKkTupoBska
MaTpuLbl puUcka, NPOrHO3MPyeMbIX AOKYMEHTOB
cpaBHeHwue C cnoco6o0s ynpaBneHus pernameHToB.
npuemseMbim COCTOSIHUEM CUCTEMBbI: 2 AonosiHnTeNnbHOe
pvckom - YK/IOHEeHWe OT PUCKOB. o6yueHne kajpos..
akTopoB. ycTpaHeHue 3
Yrpo3bi: CoBeplieHCTBOBaHue
- CHUXeHMWe nocneacTsBuii TEXHUKN, MOBbIWeHNEe
OT (hakTopoB HafeXHOCTH.

PucyHok 2 - ®asa 2. YnpaBneHve 6€30MNacHOCTbIO NOMETOB NyTEM ynpaB/ieHus puckamu

5.4.2 O6wue pekomeHgaunm no npoueaypam obpaboTkn MU

CyLL[HOCTb noaxoga B TOM. 4YTO NpoOrHosnpoBaHune BO3MOXHOCTWM BO3HMKHOBEHUA OMNaCHOCTU npwu

nonete BC npov3BoaAT 3apaHee - A0 Hayasna noJjieTa Ha OCHOBe Npejrnosiaraembix yrpos, kotopble nn6o
COCTaB/IAOT anpuopHyto 6a3y 3HaHWiA, NGO ycTaHaBAMBaKTCS Ha ocHoBe MW npu 61aronpusiTHbIX noneTtax.
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KntoyeBbiMM BoMpocamu npouegyp o6paboTkm MU ABAsAlTCA cucTematmsaumss U ycTaHOB/IeHUe
B3aMMOCBS3M W CYWHOCTU MNPUPOAbl SBAEHUI B MOHATUAX: BbI30B, Yrpo3a, OMacHOCTb, 6e30MacHOCTb,
cocTosiHMe, hakTopbl, PUCKW, YpoBeHb 6e3onacHOCTW, nNpuemsaemble U LeneBble YPOBHM 6e3onacHoOCTU u
pvcKoB, ynpaB/iieHVe 6e30MacHOCTbIO, ynpaB/ieHne puckamu, akTopbl OMNacHOCTW, hakTopbl PUCKOB, Lenu
CNyYaHbIX COGbITUNA.

Mpun o6paboTke M B FTA P® B CMB A[, cnegyeTt Takxe yunTbiBaTb nonoxeHmss FOCT P 55860-2013,
a TakXe pyKoBOACTBOBaTbCA TpeboBaHUAMU, U3N0XeHHbIM B [8]. [9]. [10].

5.4.3 MpuHUuMnN pa3bueHns obnacteih TeOPUM HAAEXHOCTU U TEOPUU CUCTEMHON 6e3onacHOCTU

npv aHasnnse NoOJIeTHON UHopMaLum

B o6uwem cnydyae MOJIOKEHUS TEOPWUU HALEeXHOCTUM He MNO3BOJSIOT HEMoCpeACTBEHHO OLEeHMBaTb
YPOBHM CUCTEMHOI 6€30MacHOCTU, TOCKO/IbKY B TEOPUM HAAEXHOCTU T[/IaBHbIM SIBJISIETCA MPUHLAN
«CABUraHusa» MO BPEMEHW MOMEHTa HaCTymnjeHusi katacTpodobl. [naBHOl 3ajauveil Teopuu CUCTEMHOM
6€e30MacHOCTU siB/IsieTCA MPOTHO3UPOBaHUE KaTacTpod), BO3HUKAMOLWMX B CTPYKTYPHO-CMIOXHBIX CMCTEMax C
BEPOSATHOCTLIO «MOYTU HYJIb» U MPEBEHTUBHOE U3MEHEHUEe CTPYKTYpbl CUCTEMblI U COOTBETCTBEHHO TUMOB
NPOrHo3MpyembiX Lenei cobbiThii, BeAYLWMX K KATACTPOMe WU B KPUTUYECKME COCTOSHUS.

OTOXAECTBMIEHNE MOHATUA «PUCK» C OMpefesieHNeM «BEPOSATHOCTb» HEKOTOPOro CO6bITWS, KakK 3TO
NPUHATO B TEOPUMN HAAEXHOCTU HEKOHCTPYKTUBHO, OCOGEHHO B Cly4yasix U3yuyeHUsi «ynpaBisieMblX PUCKOB»
U MasoBeposiTHbIX pefKnx co6biTuii. Mpu OLEHKe puUcKa KaK MPOrHO3MpyeMoil  «Mepbl KOJMYyecTBa
0NacHoCTU» Heo6XOAUMO YUUTbIBATh C/y4YaliHOCTb WM BO3MOXHOCTb MOSIB/IEHUS PUCKOBOIO COGLITUS U
cTeneHb OMNacHOCTU COCTOSIHUSA UM NpoLecca C y4eTOM BO3MOXHbIX MPOrHO3UPYeMbIX Yl ep6oB.

6 Tpe6oBaHNA K aBTOMATU3MPOBAHHOMY aHannM3y NOAETHON MHdopmMaunu
ONTUMM3aLUKN CTPYKTYpPbl CUCTEMbl OnpefeneHns kputepues 6esonacHocTu (Ha
ocHoBe cTaHfapToB MKAO n EBpOKOHTpONA)

6.1 ABTOMaTmMsauusa npoueayp aHanusa NPOSAB/AEHUN YesnoOBeyecKOro akropa B noseTte Ha
ocHoBe 06paboTkn noneTtHoW uHopmaumum no ngeonorun SHEL

6.1.1 O6wure nonoxeHns. 3aecb AaeTcs HOBbIV NPUHLUN BblAesieHUs 6a10Ka knacTepa aktoB Ud no
meToay SHEL (MKAO), BnepBble pa3paboTaHHbili B TA P® ©n npubnunxeHHblA [NA BKAOYEHUS B
MpunoxeHnn-19 [1] (yvenoBeyvecknii hakTop) paccMmaTpuBaeTcs B Ka4yecTBe nNpumepa.

6.1.2 Pa3bueHne GYHKUMOHANBLHOIO MPOCTPaHCTBa [AUCKPETHbIX COCTOAHMIA B knactepax MU
BK/lOYalOWMX B cebs knacTep YenoBeveckoro gakropa.

[Ans wccnepoBaHMA 4YesioBeuveckoro aktopa WCMO/b3YOTCA ABe MOAENN, LWWPOKO MpUMEHseMblie B
MKAO: mogenn SHEL n PU3OHA. TpaguumnoHHasa mogesnb «SHEL» n ee 6/10ku npeactaBfeHbl Ha PUCYHKe 3.

S Software (nporpammbl, pyKOBOACTBa, TEXHO/IOTUN, aNroOpUTMbl, HOpMaTUBHbIe AOKYMeHTbI); H
Hardware (06bekT - BC); E Environment (cpega BHewHune ycnosus); L Liveware (Cy6bekT 4enoBek)
PucyHok 3 - Mogenb «SHEL»

ans
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TexHuKa

%ﬂﬁ?gﬁ%‘;‘.’" "YenoBeyeckuii
\' (hakTop

SHEL

OkpyxatoLLas
cpeaa

PucyHok 4a -flnarpamma mogenu «SHEL»

PucyHok 4b - ABrauuoHHas cuctema ageksatHas mogenun «SHEL»
PucyHok 4 - WHTepnpeTauusa nHtepdeiica (koHuenumsa SHEL)

qi = {al(i), a2(i). a3(i), a4(i)> 1=1,16; j=1,4;aij=(0wnnam 1) 0-Normal; 1- Failure
al - ynpaBfieHue. a2 - TexHUKa a3 - yesnloBeyeckuin pakTop. a4 - cpepa (MeTeo)

PUcyHok 5 - ®yHKLMOHa/IbHasA cXxeMa HeCTOXaCTUYeCKMX NpoLeccoB, NPUBOAALLMX
K KaTacTpode Npu M3MeHeHUN cCoCTOosIHUIA g(cuctembl SHEL

a) Kogbl gna SHEL
Ta6nuua 1- Onpepgenenne EnckpetHbix cocTosiHMi s Mogenn SHEL

(i Homep ot - g3 qé a5 q 16
YesnoBeueckuii haktop 0 0 0 0 1 1

a,
2 YnpaBneHue a2 0 0 0 1 0 1
3 TexHuka a3 0 0 1 0 0 1
4 Cpepa (MeTeo) 0 1 0 0 0 1

a.
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b) Kogbl B B[] ona yenoseyeckoro pakrtopa ux seca (0 unm 1) u BnnaHus Ha b

Tab6nuua 2 - SHEL-uHAeKcbl NONETHbLIX CUTyaunii B klacce cobbITUI

NHpekcbl O603HauYeHne cutyayun Kopg,
SHEL NHAeKca
1 2 3 4
1 (o) Yenoseueckuii haktop
2 (T) TexHuKa
3 ) YnpasnieHne
4 (C) Cpepa (MeTeo)
5 Hop. T) Yo - TexHuKa
6 (Uo. C) Yo - cpepga
7 (Y. Y) Yd - ynpasneHune
8 Ho. 3) Yo - skmnax
9 (T.C) TexHuka - cpega
10 (T.Y) TexHuKa - ynpaB/neHue
11 (Y. C) YnpaBneHue - cpega
12 . T.Y) Yo - TexHuka - cpefa
13 U, Yy, C) Yo - ynpaBnieHne - cpega
14 (Hep. 3. C) Yd - skmnax - cpega
15 . 3. T) Yd - sknnax - TexHuka
16 (. 3.Y) Ud - sknnax - ynpassieHue

6.1.3 MpumeHeHue uyeneii . PusoHa B nHTepdelice «SHEL»

Mopgenb Pu3oHa NOSICHAET, KakuM 06pa3om YesioBek «CoAelicTByeT» HapyleHnto paboTocnoco6HOCTH
XOpOLO OpraHW30BaHHOW cuUCTeMbl, UMeloOlW e, OoAHako, Uenbliii psaa HeAoCTaTKOB W MNOABEPXEHHO
pa3InyHbIM HebNaronpuATHbIM hakTopam, He 3aBUCALMM OT NepcoHana. B cBsA3W ¢ 3TUM OoTKasbl MOTyT HO-
CUTb aKkTUBHbI xapakTep [NPOSABASAIOTCA He3aMeA/IUTeNbHO MO MPUYNHE, CBSI3aHHOW C HapylleHuem
(oWwn6KOI) NCNONHUTENSA); CKPbITbI XapakTep, ecNy HapyleHue AONyLWEeHO 3a40/ro 40 npouclecTsmsa (Npun
NPUHSATAN PeLeHnn NN Ha YPOBHE NIMHENHOIO PYKOBOACTBA).

MpoBegeHHbIli aHann3 3apy6exHOW N oTe4eCTBEHHOWN NpakTUKK akcnayaTaumm BC no3Bonun BbiISABUTb
Hanbonee xapakTepHble HeAOCTaTKNM TeXHWYeCKOro o6CayXuBaHWUsA, K KOTOPbIM OTHOCATCS; HenpaBW/bHas
c6opka KOMMOHEHTOB, COefiMHEHWEe He TeX 3J/IeMeHTOB; HernpaBW/IbHOE COeAWHEHWE 3/1EKTPOMNPOBOAKN;
ocTaBfieHHble Ha BC npegmeTbl (MHCTPYMEHT U T.M.); HENPaBU/IbHO BbINO/IHEHHAsA CMa3Ka; He3akKpensieHHble
KOXYXW, KPbILKA CMOTPOBbIX JIIOKOB, 06TeKaTeNn; HeCHATble nepes BbIJIETOM Yeku, 3arnywku, dukcaTopsbl,
CTPYOUMHBbI 1 T.M.
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