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YTBEPXKOEH
MocTtaHoeneHnem NoccranHgapta CCCP
oT 14 mioHs 1991 . N 875

MEXTOCYAAPCTBEHHbIA CTAHOAPT
CUCTEMA CTAHOAPTOB BE3ONACHOCTU TPYOA
NOXAPHAA BE3ONACHOCTb
OBLUME TPEBOBAHUA

Occupational safety standards system.
Fire safety. General requirements

rOCT 12.1.004-91

Cn1CoK N3MEHSAIOLWNX AOKYMEHTOB
(B pea. NiameHenust N 1, yTB. B okTA6pe 1993 r.)

Npynna T58
MKC 13.220.01
OKCTY 0012

[aTta BBegeHus
1 niona 1992 roga

NHOOPMALIMOHHBIE JAHHbIE

1. PaspabotaH MuHuctepctBom BHyTpeHHUXx aen CCCP, MUHWCTEPCTBOM XMMWUYECKOW MPOMBbILLNIEHHOCTH
CCCP.

2. YTBepxaeH u BBeaeH B gencrtaue MNMocraHoeneHnem NocyaapcteeHHoro kommuteta CCCP no ynpasneHuto
KayeCcTBOM npoaykuuu u ctaHgaptam ot 14.06.1991 N 875.

3. BsameHn TOCT 12.1.004-85.

4. CCbINOYHbIE HOPMATUBHO-TEXHUYECKME LOKYMEHTbI

ObosHaueHmue HTI, Homep nyHkTa, OOONYHKTA,

Ha KOTOPHIM IaHa CChUJIKA paszmena, OPUIIOXEHUS
T'OCT 2.106-96 Ipunoxenue 3 (m. 1.3)
I'OCT 2.118-73 Mpwunoxenue 3 (m. 1.3)
I'OCT 2.119-73 Mpwunoxenve 3 (m. 1.3)
T'OCT 2.120-73 Mpwunoxenve 3 (m. 1.3)
TOCT 12.0.003-74 1.3
TOCT 12.1.010-76 1.5
T'OCT 12.1.011-78 2.3
T'OCT 12.1.018-93 2.3
TOCT 12.1.033-81 [punoxenme 1
T'OCT 12.1.044-89 Ipunoxenue 8 (mm. 5.1, 5.2)
TOCT 12.4.009-83 Pazn. 4
T'OCT 15.001-88 Mpwunoxenve 3 (m. 1.3)
T'OCT 19433-88 Mpwunoxenve 7 (no. 1.6, 1.8, 1.9)
CT C35B 383-87 [punoxenme 1
CH-305-77 3.1.4
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5. MspaHune (ceHTabpb 2006 r.) ¢ NameHeHnem N 1, yTBepxxaeHHbIM B okTabpe 1993 r. (MYC 1-95).

Hactoswun ctaHgapt yctaHaBnuBaeT obuime TpeboBaHusA noxapHon 6e3onacHOCTM K obbekTam 3aluThbl
PasnMYHOro Ha3Ha4YeHust Ha BCeX CTaauMsxX WX >XM3HEHHOro LUuKna: uccrnegoBaHue, pas3paboTka HOpMaTMBHbLIX
OOKYMEHTOB, KOHCTpyMpOBaHMe, NPOEKTUPOBaHWE, WM3roTOBMEHME, CTPOMTENBCTBO, BbINOMHEHUe ycnyr (paboT),
ucnblTaHWe, 3aKymnka MNpoAyKUUM MO MMMOPTY, NpoAdaxa npoaykuum (B TOM 4YMCIE Ha 3KCMOPT), XpaHeHue,
TPaHCMOPTUPOBaAHME, YCTAHOBKA, MOHTaX, Hanagka, TeXHU4eckoe OOCnyXuBaHWe, PEMOHT (PEKOHCTPYKUMS),
akcnnyatauma (MpumeHeHne) u ytunusauus. Ona obbekToB, HE COOTBETCTBYHOLLUMX AEWCTBYIOLLMM HOpMam,
CTaH4apT ycTaHaBnmBaeT TpeboBaHMs K pa3paboTKe NPOEKTOB KOMMEHCUPYIOLLMX CPeACTB 1 CUCTEM obecneYveHnst
noxapHou 6e30nacHOCTW Ha CTaansaX CTPOUTENBCTBA, PEKOHCTPYKLMM U 3KCyaTaumm o6 bekToB.

TpeboBaHusa cTaHgapTa sBnsoTCA 06a3aTenbHbIMN.

TepMuHbI, NPUMEHSIEMbIE B CTaHAapTe, U UX NOSICHEHUS NpuBeaeHsbl B [NpunoxeHun 1.

(N3meHeHHas pegakuus, Mam. N 1.)

1. OBLUME MONOXXEHWUA

1.1. NoxapHasa 6e3onacHOCTb 0ObeKTa AOMmMKkHA obecneynBaTbCs CUCTEMaMK NPenoTBpaLLEeHNss noxapa u
NPOTUBOMOXapHOW 3aLLMThl, B TOM YNCIE OpraHM3aunoHHO-TEXHUYECKMMI MEPONPUATUSMMU.

CuctemMbl noxapHon 0e30MacHOCTU [OJPKHbI  XapaKTepu3oBaTbCA YPOBHEM obecrneyeHusi MnoxapHOn
Ge3onacHoOCTM nogen N MatepuanbHbIX LEHHOCTEN, @ TaKkKe 3KOHOMUYECKUMN KpUTEPUAMM 3PEEKTUBHOCTU ITUX
cucTeM [Ons martepuarnbHbiX LIEHHOCTEW, C Y4YETOM BCEX CTagun (HaydyHad paspaboTka, MpOeKTMpOBaHWE,
CTPOUTENBLCTBO, 3KCMMyaTauus) XXM3HEHHOTO LMKIa OOBEKTOB, U BbIMOMHATL OAHY U3 CrieayoLwux 3agav:

UCKIOYaTh BO3HMKHOBEHMWE NoXapa;

obecneynBaTb NOXapHy 6e30nNacHOCTb Noaen;

obecneynBaTb NOXapHy 6e30NacHOCTb MaTepuanbHbIX LEHHOCTEN;

obecneynBaTb NOXapHy 6e30NacHOCTb Nogen n maTepmanbHbIX LEHHOCTEN OOHOBPEMEHHO.

1.2. OB6beKTbl OOMKHbI MMETb CUCTEMbI MOXapHOW 0e30MacHOCTU, HanpaBfieHHble Ha NpedoTBpalleHue
BO30ENCTBUSA Ha Nofeln onacHbIXx (DaKTOpPOB MoXapa, B TOM YMCME UX BTOPUYHBIX NMPOSIBNEHUNA, HA Tpebyemom
YPOBHE.

TpebyeMbii ypoBeEHb 0OecneveHnsi NokapHowm 6e30nacHOCTU MAEN C MOMOLLBIO YKa3aHHbIX CUCTEM [OMKEH
OblTb He MeHee 0,999999 npegoTBpalleHNss BO3OENCTBUS OMacHbIX (DAKTOPOB B rof B pacdeTe Ha Kaxaoro

Yyenoseka, a AONYCTUMbI YPOBEHb MOXapPHOM ONACHOCTU ANs NoAen JomkeH bbiTb He Gonee 10°° BO30eNCTBUS
ornacHbIX )akTopoB MoXapa, MpesbilaloWmnX npegenbHo oNYyCTUMbIE 3HaYeHWd, B rog B pacyeTe Ha Kaxgoro
yeroseka.

MeToa onpefneneHns ypoBHs obecnedeHnst nokapHon 6e3onacHoCTM nogen npuseaeH B MNMpunoxeHumn 2 <*>,

<*> [MpuBegeHHbie B lMpunoxeHuax 2, 3 1 5 ctaHgapTa MeToAbl MOTYT U3MEHSATBCS C COrnacusi rofioBHON
opraHusauum B obnactu noxapHown 6e3zonacHoctn - BHANIMO MB[ CCCP.

1.3. O6beKTbI, NoXapbl HA KOTOPLIX MOTYT MPUBECTM K MACCOBOMY MOPAXXEHWIO MIOAEN, HAXOAALLUMXCS HA ATUX
obbekTax, M OKpyXXatoLen Tepputopun OMacHbIMA M BpeaHbIMU MPOM3BOACTBEHHbIMK bakTopamun (no MOCT
12.0.003), a Takke onacHbiMM hakTopamu noxapa U UX BTOPUYHBIMU MPOSABMAEHUAMU, OOIDKHbI UMETb CUCTEMbI
noxapHoun ©Oe3onacHocTu, obecneuymBaloine MUHMMArbHO BO3MOXHYK BEPOSITHOCTb BO3HWKHOBEHWSI MoXapa.
KOHKpETHble 3Ha4YeHWss MUHMMAIbHO BO3MOXHOW BEPOSITHOCTM BO3HWKHOBEHMSI MNOXapa OnpeaensTcs
NPOEKTUPOBLUUKAMWN N TEXHOMOraMm Mpu nacnopTmnsaumm 3Tux 06bEeKToB B YCTAHOBIIEHHOM MOPSAKE.

MepeyeHb Takmx 06BbEKTOB paspabaTbiBaeTCA COOTBETCTBYHOLLMMU MUHUCTEPCTBaMK (B€AOMCTBaMM U T.M.) B
YyCTaHOBMEHHOM MOPSAKE.

MeTog onpeaeneHnsi BepOSITHOCTU BO3HVMKHOBEHMS NoXapa (B3pbiBa) B NOXapoonacHOM 06bekTe NnpMBedeH B
MpunoxeHnn 3.

1.4. OOBbEKTbI, OTHECEHHbIE K COOTBETCTBYIOLLMM KaTErOpUsSM MO MOXXapHOW OMacHOCTU COrfacHO HopMam
TEXHOMNOrMYEeCKOro MNPOEKTUPOBAHUSA ANsi OnpefeneHus KaTteropMm MOMELEeHMn U 30aHuiA MO MOXapHOW U
B3PbIBOMOXXAPHOW ONACHOCTU, AOMMKHbI UMETb 3KOHOMUYECKU 3 EKTUBHBIE CUCTEMBI NOXKapPHOWM 6e30MacHOCTU.

MeToa oueHKkM 3KoHOMUYeckon 3dEEKTUBHOCTU CUCTEM NOXapHOW 6e3onacHoCTM npueeneH B MpunoxeHuu
4,
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1.5. OnacHbIMK hakTOpamMu, BO3AENCTBYIOLLMMN Ha MNoden N MaTepuanbHble LLEHHOCTU, ABMSIOTCS:

nnamsi N UCKpbI;

noBbILLEHHAsA TemnepaTypa OKpyXaroLen cpeabl;

TOKCWYHbIE NPOAYKTHI TOPEHUSA U TEPMUYECKOTO PasfoXeHus:;

AbIM;

MOHWMXEHHas KOHLEHTpaLmns Kucrnopoaa.

K BTOpPWYHBIM NPOSBNEHWAM OnacHbIX (PaKTOPOB MoXapa, BO3AENCTBYIOLMM Ha Mogev u maTtepuarbHble
LlEHHOCTW, OTHOCHATCS:

OCKOJKM, YacTy paspyLUUBLUMXCA annapaTtoB, arperaToB, YCTAHOBOK, KOHCTPYKLNIA;

pagMoaKkTMBHbIE W TOKCMYHbIE BellecTBa M MaTepuansbl, BbllleAlne w3 paspyLleHHbIX annapaToB U
YCTaHOBOK;

SMNEeKTPUYECKMI TOK, BO3HMKLLUMI B pe3ynbTaTe BblHOCA BbICOKOrO HaMpsbKeHWs Ha TOKOMPOBOASLLME YacTu
KOHCTPYKUMI, annapaTtos, arperaTos;

onacHble cakTopbl B3pbiBa no NOCT 12.1.010, npouclealwero BcrneacTsme noxapa;

OrHeTyLlalue BeLlecTsa.

1.6. Knaccndukauns obbeKkToB NO MOXapHOW M B3PbIBOMOXapPHOW OMAacHOCTW AOSMPKHA MPOM3BOAMTBECA C
y4yeToM [JOMyCTMMOrO YPOBHHA WX MOXapHOM onacHoctTn (Tpebyemoro ypoBHs obecneyeHus noxapHow
Ge3onacHoCcTK), a pac4eTbl KpUTEPMEB M MOKa3aTeneln ee OLEHKM, B T.4. BEPOATHOCTM noxapa (B3pbiBa), - C y4eTOM
MaccCbl roprYMX U TPYOHOTOPIOYMX BELLECTB U MaTepuanoB, HaXOAAWMUXCA Ha 0ObekTe, B3PbliBONOXapOONacHbIX
30H, 0Opa3syoLMXCs B aBapUnHbIX CUTYaUMsiX, U BO3MOXHOTO yllepba Ansa nogen n matepyanbHbiX LEHHOCTEN.

1.7. BeposiTHOCTb BO3HUKHOBEHMSA NOXapa OT (B) 3M1eKTPUYECKOro Uim Apyroro e4nMHUYHOro TEXHOOrM4eCcKoro

nsgenusa unm obopyanoBaHust npu Ux pa3paboTke N M3roTOBMEHUN HE OOSPKHA NPeBbIaTh 3HaYEHUSs 10° 8 rog.
3HayeHne BENUYMHbLI AOMYCTUMOW BEPOATHOCTM MnoXapa Npu MPUMEHEHUU U3genui Ha OObeKkTax [OOIDKHO
yCTaHaBnMBaTbCS pacyeToM, mcxoga u3 TpebosaHwn n. 1.2 HacTosiwero crtaHgapta. Metoan onpegeneHus
BEPOSATHOCTUN BO3HUKHOBEHUA NMOXapa oT (B) aNEKTpMYeCKNX nsgenun npmeeneH B MNpunoxexHmm 5.

1.8. MeToauku, copepxawmeca B CcTaHgapTtax W OpyrMx HOPMATUBHO-TEXHUYECKMX LOKYMEHTaX W
npefHasHadeHHble Ons onpefeneHnsa nokasaTtene MnoXapHoMW OMacHOCTU CTPOUTENbHbIX KOHCTPYKUUKN, WX
06nMUOBOK M OTAENOK, BEeLecTB, MaTepuarnoB W M3genuin (B T.4. He3aBepLUEHHOrO MPOW3BOACTBA), OOSKHbI
afleKkBaTHO OoTpaxaTb peanbHble YCroBus noxapa.

1.9. MNepeyeHb n TpeboBaHUA K 3PPEKTUBHOCTM 3NIEMEHTOB KOHKPETHLIX CUCTEM MoXapHoW 6e3onacHocTuy
OOIMKHbI YCTaHaBNMBaTbLCA HOPMATUBHLIMU W HOPMAaTUBHO-TEXHUYECKMMW [OKYMEHTaMU Ha COOTBETCTBYOLLME
BUObl OOBEKTOB.

Mpumepsbl pacyeTa nokasarernen apdekTnsHocTn no nn. 1.2, 1.3, 1.7 npuBeaeHs! B [NpunoxeHun 6.

_2. TPEBOBAHWA K CNOCOBAM OBECMNEYEHWA
MOXAPHOW BE3OIMNMACHOCTW CUCTEMbI MPEAOTBPALLEHVA NOXAPA

2.1. lNpepoTBpalleHne noxapa OOJMKHO JOCTUraTbCsa npegoTspalleHvem obpasoBaHus roproden cpegbl u
(vnn) npepoTBpalleHemM obpa3oBaHUA B roptodert cpefe (MNn BHECEHUS B HEE) UCTOYHMKOB 3aXKUraHusl.

2.2. MNpepoTBpalleHne obpas3oBaHWs roproyven cpedbl OOMKHO obecnevmBaTbCA OOHMM W3 CReayroLmx
Ccnoco60B NN UxX KOMOUHAaLWIA:

MaKCUMaribHO BO3MOXHbIM MPUMEHEHNEM HETOPIOYNX N TPYLHOTOPHYMX BELLECTB M MaTepUaros;

MaKCMMaribHO BO3MOXHbLIM MO YCITOBUSIM TEXHOSOMMM U CTPOMTENBCTBA OrpaHNYeHneM macchl U (Mnm) oobema
ropro4mx BeLLecTs, MaTepuanoB 1 Hanbonee 6e3onacHbIM CNocobOM NX pa3mMeLLEHUS;

nsonsumen roptoden cpeapl (NPUMEHEHNEM N30NMPOBAHHBIX OTCEKOB, KaMep, KabuH u T.1.);

nognepXxaHnem Ge3onacHoOV KOHLUEHTpauMuM cpedbl B COOTBETCTBUM C HOpMaMU U MpaBunamuv M Opyrumm
HOPMAaTUBHO-TEXHUYECKUMM, HOPMATUBHbIMW LOKYMEHTaMM 1 npaBunamm 6e30nacHOCTY;

OOCTaTOYHOW KOHLeHTpaunen cdonermatmsaTopa B BO3ayxe 3aluiiaemoro obbema (ero CoOCTaBHOM 4actu);

nognep)XaHnem Temnepartypbl U 4aBneHnsa cpeabl, NPU KOTOPbIX pacnpocTpaHeHMe NiTlaMeHn UCKITHYaeTCs;

MaKcMMaribHOM MexaHu3aunen n aBTomaTnaaumne TEXHONOMMYECKMX MPOLLECCOB, CBSA3aHHbIX C obpalleHnem
rOpHYMX BELLECTB;

YCTaHOBKOW MoXapoonacHoro obopynoBaHMs MO BO3MOXHOCTU B M30NIMPOBAHHLIX MOMELLEHMSAX UNN Ha
OTKPbITbIX NSOWaaKax;

NPMMEHEHNEM YCTPOWCTB 3aluTbl NPOM3BOACTBEHHOrO 0OOpPYAOBaHMA C TFOpPHOYMMM BellecTBamu OT
NOBPEXAEHUA 1 aBapUN, yCTAHOBKOWM OTKIIOYAKOLLMX, OTCEKAIOLLMX U APYTUX YCTPOWCTB.
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2.3. lNpepoTBpalieHne obGpas3oBaHUA B roploydert cpefe MCTOYHUKOB 3aXWMraHusa [OIDKHO A0CTUraTbes
NpUMEHEHNEM OHOrO 13 crneayLmMx cnocoboB nnu nx KOMGMHaumen:

npUMeHeHNeM MallMH, MeXaHU3MOoB, 06opyaoBaHNs, YCTPOUCTB, NP SKCMnyaTaLmm KOTOpblX He 06pasyroTcs
WUCTOYHMKWN 3aXuUraHus;

npUMeHeHneM anekTpoobopyaoBaHNs, COOTBETCTBYIOLLENO NOXapoonacHOW 1 B3pbIBOOMACHOM 30HaM, rpynne
N KaTeropmm B3pbiBOOMNACHOM cmecu B cootBeTcTBUM ¢ TpeboBaHuamu FTOCT 12.1.011 <*> u lNpaBun ycTpoKncTea
3NEKTPOYCTaHOBOK;

<*> B Poccuiickon ®epepauun gencteytotr FOCT P 51330.2-99, TOCT P 51330.5-99, TOCT P 51330.11-99,
FOCT P 51330.19-99.

NPMMEHEHNEM B KOHCTPYKUMM ObICTPOAENCTBYIOWMNX CPEACTB  3aLUMTHOrO OTKMYEHUS BO3MOXHbIX
NCTOYHWKOB 3aXKUraHUs;

NpMMEHEHWeM  TEeXHONOrM4Yyeckoro npouecca U obopydoBaHus, yAOBNeTBOpSOWMX TpeboBaHMAM
anekTpocTatmyeckon nckpobesonacHoctn no NOCT 12.1.018;

YyCTPOMCTBOM MOJSTHME3ALUNTLI 34aHUIN, COOPY>KEHWU N 060pYyAOBaHMS;

noagepXxaHneMm TemnepaTypbl HarpeBa MOBEPXHOCTM MalUWH, MexaHu3moB, obopyaoBaHuWs, YCTPOWCTB,
BELLeCTB M MaTepuarnos, KOTOpble MOryT BOWTU B KOHTaKT C roprtoden cpefon, Huxe npeferibHO OONYyCTUMOW,
coctasnsatoLlen 80% HamMmeHbLUEN TemMnepaTypbl CAMOBOCNITAMEHEHUS TOPHOYETO;

UCKIIOYEHUEM BO3MOXHOCTU NOSIBNEHUS NCKPOBOIO pa3psia B roptoyen cpefe ¢ aHepruein, paBHom v Bbllle
MWUHUMAaNbHOW 3HEPIUU 3aXKUraHNS;

NPYMEHEHNEM HEWCKPALLEro MHCTPyMEHTa npu paboTe C NerkoBOCNIamMeHSWMMUCA XKUOKOCTAMA 1
roproyMmMm rasamu;

nvKBMaaunen ycrioBMrM ANs TenroBOro, XMMUYECKOro W (Mnu) MMUKPOBMONOrmyeckoro camoBO3ropaHus
obpalLarlmxcs BewecTs, MaTepmanoB, U3genMn n KOHCTPYKUUA. [opsagok COBMECTHOrO XpaHeHusi BELLECTB U
MaTepuanos OCYLLECTBNAIOT B COOTBETCTBUM C [1punoxeHunem 7;

yCTpaHeHMeM KOHTaKTa ¢ BO34yXOM NMpOdOPHbIX BELLECTB;

YMeHbLUEHEM OMNpeaensoLwWero pasmepa roptoyen cpepl Hke npegensHo 4onyCTMMOro Mo roproyecTy;

BbINONTHEHNEM OEeNCTBYIOLLUNX CTPOUTENBHBLIX HOPM, NPaBWM N CTaHAAPTOB.

2.4, OrpaHunyeHne macchl 1 (unun) obbema roproymx BeLLEeCTB 1 MaTepraros, a Takke Hambonee 6e3onacHbIn
cnocob ux pasmeLleHuUs OOIMKHbl JOCTUraTbCs MNPUMMEHEHWEM OAHOIO W3 Crnegylwmx crnocoboB wnmM umx
KOMOWHaLMen:

YMEHbLUEHNEM Macchl U (M) obbemMa roptoynx BeELLECTB U MaTepuarioB, HaXOOALWMXCA OAHOBPEMEHHO B
NOMeLLIEHMM UMK Ha OTKPbITbIX Nrowaakax;

YCTPOMNCTBOM aBapUNHOIO CriMBa NoXXapoonacHbIX XUOKOCTEN U aBapUNHOIO CTPaBIMBaHUS rOpOYnNX ra3oB U3
annaparypbl;

YCTPOMCTBOM Ha TEXHOMOrmM4eckom obopyaoBaHnm CUCTEM MPOTUBOB3PbLIBHOMW 3aLLMTLI, METOA ONpeaeneHns
©e3onacHom nnowaamn pasrepmeTnsaumm obopyaoBaHus npmeeneH B MNpunoxeHum 8;

NepMoaNYECKON OYUCTKON TEPPUTOPMM, HA KOTOPOM pacnonaraetcad OObekT, MOMELLEHUN, KOMMYHUKaLWUN,
annapartypbl OT rOpOYNX OTXOAOB, OTIIOXKEHWI MbINK, Nyxa 1 T.0.;

yAaneHnem noxapoonacHbIX 0TXO40B NPOU3BOACTBA;

3ameHou nerkosocnnameHstowmxcs (JIBXK) n roptounx (IMK) xugkocten Ha noxapobesonacHble TEXHUYECKNe
MoloLLme cpeacTaa.

(M3meHeHHas pepgakums, M3m. N 1.)

3. TPEBOBAHNA K CITOCOBAM OBECMNEYEHNA
MO>XAPHOW BE3OMACHOCTU CUCTEMbI MPOTVBOMOXAPHOW 3ALLNTbI

3.1. lMpoTuBonoXapHas 3almuTa JOMmKHa JOCTUraTbCsa NPUMEHEHNEM OAHOI0 13 CneayrLux cnocoboB nnm nx
KomOuHauuen:

npUMeEHeHNeM CpeacTB NOXapOTYLIEHNS N COOTBETCTBYIOLLNX BUAOB NOXaPHOW TEXHUKY;

npuMeHeHneM aBToMaTU4ECKMX YCTAaHOBOK NOXapHOW CUrHanM3aLmm u noxapoTyLUeHus;

NPUMEHEHNEM OCHOBHbIX CTPOUTENbHbLIX KOHCTPYKUWA U MaTepuaros, B TOM YuUCNe WUCMNONb3yemblx ANns
06nMUOBOK KOHCTPYKLUUIA, C HOPMUPOBAHHBLIMU NOKa3aTeNnsiMy NoXXapHoOW ONacHOCTY;

NPYMEHEHNEM TMPOMUTKN KOHCTPYKUMIA OOBLEKTOB aHTUMMpEHaMuM M HaHECEHMEM Ha WX MOBEPXHOCTU
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OrHe3alUNTHbIX KPacoK (COCTaBoB);

ycTponcTsamm, obecnevmsaloumMmn orpaHuyeHme pacnpocTpaHeHms noxapa;

opraHusaumen ¢ NOMOLLbI TEXHUYECKUX CPEACTB, BKNoYas aBTOMaTu4eckne, CBOEBPEMEHHOMO ONOBELLEHUS
W 9BaKyauun nogen;

NPUMEHeHeM CpeacTB KONNEKTUBHON U MHOUBMAYArNbHOM 3awnThl SIIo4en OT OnacHbIX hakTOpOB NoXxapa;

NpYMEHEeHeM CpeacTB NPOTUBOABIMHOW 3aLUNTbI.

3.2. OrpaHnyeHne pacnpocTpaHeHuUsi NoXapa 3a npeaenbl oyara OPKHO A0CTMraTbCs MPUMEHEHNEM OOHOrO
13 cneayowmnx cnocoboB nnm nx KombnHauunen:

YCTPOWCTBOM NPOTMBOMNOXapPHbIX Nperpag,;

YCTaHOBMEHMEM  MpederibHO  OJONYCTUMbIX MO  TEXHMKO-3KOHOMWYECKMM  pacyeTaMm  Nrollagen
NMPOTUBOMOXapPHbIX OTCEKOB W CEKLMIN, a TakKe 3TaXKHOCTU 34aHWN U COOPYKEHWUW, HO He Bornee onpeaerneHHbIX
HopMamu;

YCTPONCTBOM aBapUMHOIO OTKIMIOYEHUS N MEPEKITIOYEHUSA YCTAHOBOK Y KOMMYHUKaLWIA;

NpMMeHeHWeM CpPeacTB, NPeaoTBpaLlaloWwmnx UM OrpaHNYmMBaloLWLMX Pas3nuB U pacTekaHne XUAKOCTen npu
noxape;

NpMMEHeHeM OrHenperpaxagarLwmnx yCTpoucTs B 060pyaoBaHum.

3.3. Kaxgbii 06bEKT JOMKEH MMETb Takoe OH6BbEMHO-NMaHUPOBOYHOE M TEXHUYECKOE UCMOMNHEHWE, YTOObI
3BaKyauus nwgen v3 Hero Obina 3aBeplleHa OO HACTYNNeHus npedenbHO [OMYCTMMbIX 3HAYEeHWA OMacHbIX
cdhakTopoB noxapa, a Npu HewLenecoobpasHOCTN 3BaKyaLuun Obina obecnevyeHa 3awmTa nogen B obbekte. Ons
obecneyeHunsa aBakyauum Heobxoamnmo:

YyCTaHOBMWTb KOMNNYECTBO, pa3Mepbl U COOTBETCTBYHOLLLEE KOHCTPYKTUBHOE UCMOSTHEHME 3BaKyaLMOHHbIX MyTEN
N BbIXOAOB;

obecneynTb BO3MOXHOCTb BecrnpensaTCTBEHHOIo ABWKEHUS NIOAEN MO 3BaKyaLVNOHHbIM MyTAM;

opraHu3oBaTtb Npyv HEOBXOOUMOCTW ynpaBrneHne ABWXEHUEM NoAen MO 3BaKyauMOHHbIM NyTAM (CBETOBble
ykasaTtenu, 3ByKOBO€E 1 pe4yeBOe OMNoBELLEHNE 1 T.M.).

3.4. CpencTtBa KONMMEKTUBHOW U MHAMBMAYANbHOW 3almThl AOMKHbI obecneynBatb 6e30MacHOCTb nogen B
TeyeHVe BCero BpeMeHu AenCTBMSA onacHbIX oakTopoB noxapa.

KonnektusBHyto 3awmty cregyeT obecneymBaTb C MOMOLLbIO MNoxapobes3onacHblX 30H W OPYrux
KOHCTPYKTMBHbIX pelleHnin. CpeacteBa WMHAMBMAYaANbHOW 3alUMThl CledyeT MPUMEHATb Takke ANA MNOXapHbIX,
y4acTBYHOLUUX B TYLLEHUW NOXapa.

3.5. CnctemMa npoTMBOABIMHOWM 3alMTbl OOBLEKTOB [JOSMKHa obecneyvBaTb He3afbIMIIEHWE, CHWDKEHWE
TemnepaTypbl M yganeHne npoayKTOB FOPEHMS U TEPMUYECKOTO PasfOXeHWs Ha MyTAX 3Bakyauum B TeyeHue
BPEMEHW, [OCTAaTOMHOro Afsi 3Bakyauun mnopen, v (Mnu) KONMekTUBHYI 3alluTy iogen B COOTBETCTBUM C
TpeboBaHuaMM N. 3.6 1 (UNn) 3aWwmUTy MaTepuanbHbIX LLEHHOCTEN.

3.6. Ha kaxxgom obbekTe HapogHOro xo3ancrTea AOMKHO BbiTb obecnedeHO CBOEBpPEMEHHOE OMoBeLLeHue
nogen v (UnNu) curHanu3aums O noxape B €ero HayanbHOW cTagun TEeXHWYECKMMU WU OpraHn3auvuoHHbIMK
cpencrTeamu.

lMepeyeHb M 0BGOCHOBaHWE AOCTATOMHOCTW ANS UeneBon 3PEKTMBHOCTU CpPeacTB OnoBeLleHus u (Mnum)
CUrHanusauum Ha obbeKkTax CornacoBbIBaeTCH B YCTAHOBIEHHOM NoOpsigKe.

3.7. B 3gaHnsx 1 coopyxXeHusax Heobxoaumo npegycMoTpeTb TEXHUYECKMe CpeacTBa (NeCTHUYHbIE KIETKM,
NMPOTUBOMOXapHbIE CTEHbI, NUMTbI, HapPYXHble MOXapHble NEeCTHUUbI, aBapwuiiHble JIOKA W T.M.), UMewLme
YCTOMYMBOCTL MPU NOXape Y OTHECTONKOCTb KOHCTPYKLUA HE MEHEE BPEMEHU, HEOOXOAMMOrO Ansi crnaceHus nogen
npuv Nnoxape, U pac4eTHOro BPEMEHN TYLLEHMS MOXapa.

3.8. [N noxapHOW TeXHMUKN OOIMKHbI ObITb ONpeaeneHbi:

ObICTpOAENCTBME U MHTEHCUBHOCTL NOAAYM OrHETYLIALLUX BELLECTB;

AONyCTUMble OrHeTyllalme BelwecTsa (B TOM ynicne ¢ no3uunvi TpeboBaHui 9KONOrMm n COBMECTUMOCTH C
ropsilLMMM BelwecTBaMm U matepuanamm);

WCTOYHWKN N CPEACTBA NOSAYM OrHETYLIALLUNX BELLECTB AN NOXapOoTYLIEHUS;

HOPMaTUBHbIV (pacyeTHbIN) 3anac crneumanbHbIX OrHeTyLawmnx BewecTs (MOPOLUKOBbIX, Fa30BblX, MEHHbIX,
KOMOVHUPOBAHHbIX);

HeobxoavMasi CKOPOCTb HapalMBaHUS NO4aqM OrHeTyLWallMX BeWwecTB C MOMOLLBbI TPAHCMOPTHBLIX CPEACTB
onepaTUBHbLIX NOXaPHbIX CMYXO;

TpeboBaHMsA K YCTOMYMBOCTU OT BO3AENCTBUSA ONacHbIX (DaKTOPOB NoXapa U UX BTOPUYHbBIX MPOSIBIEHNIA;

TpeboBaHus TeXHUKU Be3onacHoCTK.

KOHCYH bTaHTIIOC www.consultant.ru CrpaHuua 6 u3 96

HafiéXXHasa npaBoBasA noaoAepXXKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB [okyMeHT npegocTaBneH KoHcynbTaHTIoC
6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb... [ata coxpaHeHus: 30.11.2015

4. OPrAHUSALIMOHHO-TEXHUYECKWUE MEPOMNPUATUA
MO OBECMEYEHMIO MOXAPHOW BE3OMNACHOCTH

OpraHn3aunoHHO-TEXHUYECKME MEPONPUSATUS OOIDKHbI BKITOYATh!

OopraHm3aumio MNoXapHOW OXpaHbl, OpraHM3auuil BeAOMCTBEHHbIX CryXk6 noxapHon 6GesonacHocTn B
COOTBETCTBMU C 3aKkoHogaTenscTBoM Coto3a CCP, cotosHbix pecnybnuk u pelieHnem mectHbix CoBETOB AenyTaToB
TPYOALLMXCS;

nacrnopTu3auuilo BeLLeCTB, Matepuarnos, U3Aenuin, TEXHONMOMMYECKMX MpOLEeCcCOoB, 30aHWA U COOPYXEHUN
006BEKTOB B YacTu obecneyeHns noxapHon 6e3onacHoCTy;

npvBneyeHve obLLECTBEHHOCTU K BONpocam obecnevyeHnsi noxapHowm 6esonacHocTy;

opraHusaumto obydeHus paboTarLWwmx NnpaBunamM noxapHon 6e3onacHOCTM Ha MPoOu3BOACTBE, a HaceneHus -
B Nnopsdke, YCTaHOBIIEHHOM MpaBuriaMy MnoXapHonW 0Ge30MacHOCTU COOTBETCTBYHOLWNX OOBLEKTOB npebbiBaHWs
nogewn;

pa3paboTky u peanusaLumio HOpM 1 NpaBun NoxapHon 6e30MacHOCTU, MHCTPYKUMI O nopsaake obpalleHms ¢
noXkapoonacHbiMu1 BellecTBaMm 1 maTepuanamu, o cobniogeHnn NpoTMBOMNOXAPHOIo pexuMa n OeNCTBUSX noaen
npy BO3HUKHOBEHWM NOXapa;

W3roTOBMEHNE U NPUMEHEHNEe CPeaCTB Harns4HON arTaumm no obecnevyeHnto noxapHon 6esonacHoCTy;

NopsigoK XpaHeHWs BELLLECTB U MaTepMaroB, TyLLEHME KOTOPbIX HEAOMYCTMMO OAHUMU U TEMMU XXe CPpeacTBaMMu,
B 3aBMCMMOCTU OT MX (ON3MNKO-XMMMUYECKUX U MOXKapOOnacHbIX CBOWCTB;

HOPMMPOBaHNE YNCIIEHHOCTU Ntoder Ha OObEKTE MO YCNoBMUsiM 6€30MacHOCTU UX MpU NOXape;

pa3paboTKky MeponpuATMi Mo AENCTBMAM agMUHMCTpaumn, paboumx, Criyxalmx U HaceneHus Ha cry4van
BO3HWKHOBEHWSI MOXapa 1 opraH13auuio 9BakyaLluun niogen;

OCHOBHble BWAbl, KONMMYECTBO, pasmelleHne K obcnyxuBaHuve noxapHoh TexHukn no FTOCT 12.4.009.
MpumeHsiemasa noxapHasi TexHuka OormkHa obecnedmBaTb 3(PEKTUBHOE TyLIEHUe noxapa (3aropaHus), bbiTb
6esonacHov Ana npupoabl 1 NI0Aen.

Mpunoxexune 1
Ob6sa3aTenbHoe

TEPMWHbLI, MPUMEHAEMBIE B HACTOALWLEM CTAHOAPTE, N UX NMOACHEHUA

Tabnuua 1

TepMuH [ToacHeHUe

[Toxap IIo CT C3B 383

[MpmMeuaHre. OOHOBPEMEHHO B HAaCTOALlEM
CTaHDApTe IOX I10XapoM IIOHMMAaeTCs IIpolecc,
XapaKTEePU3YRINUACI COLUMAJIbHEM /MU 3KOHOMM—
yeCcKkuM yuepboM B pes3yJjibTaTe BO3IEMCTBMSA Ha
Joner u/uiay MaTepualibHBIE LIeHHOCTM GbaKkTOpOoB
TEePMUUECKOTO Pas3JIOKEeHUS /UM TOpeHud,
pas3BUBAIMIICS BHE CIeLuMajlbHOT'O odara,
a TakxXe IMNPMMEHSEMHIX OTHeTYyIAallMX BelleCTB

CucTema MNOXapHOM KoMmyiekCc opIr'aHM3alMOHHBIX MePOIIpUAaTUN
De30MaCHOCTH ¥ TeXHUYECKMX CpelCTB, HalpaBJIEHHBIX Ha
npenoTBpalleHMe noxapa M ymepda OT Hero

YPOBEHbL IIOXapHOM KonmnuecTBeHHas OLleHKa BO3MOXHOTO yumepba
ONaCHOCTHU OT moxapa

YpoBeHb oODecrnedeHud KonmuecTBeHHasa OLEHKa NpeloTBPalleHHOT'O
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noXapHoy Oe30IaCHOCTU
OTKas CHUCTEME

(PJIEeMEHTOB) IIOXapPHOM

Be3zonacHoOCTHU

[IoxapOOMIaCHEM OTKAa3
KOMIIJIEKTYIWETO
n3nennsa

OOBEeKT BalMTE

YCTOMUMBOCTE
oOBeKTa HNpM IoXape

VICTOYHMK BaXUIaHUsd
T'opouasa cpena

[ToxapHas OIAaCHOCTb
obbeKkTa

[IoxapHada Oesomnac-
HOCTb

Cucrema npemorBpa-
WEeHMI noxapa

OnacHem QakKTop
noxapa

Cucrema NpoOTUBO-—
IOXAaPHOV 3BallMTEL

[IpOoTMBOOBIMHA A
3ammMTa

T'oprouecTs

[lpeneslbHO OONYyCTU—
MOe 3HaudeHMe OIIaCHOTIO
baxTOpa noxapa

Kpurnueckada MnpomoJi—
XUTEJILHOCTE IOXapa

[ponyxumsa

yiuepba Opu BO3MOXHOM IIOXape

OTxaz3, KOTOPEM MOXET IPMBECTM K BO3HUK-—
HOBEHUI NpPelejIbHO IOOIYyCTMMOI'O SBHAaUYEHUS
omnacHoro ¢akxkTopa noxapa B 3allMlaeMoOM OOBbeMe
obBekTa

OTKas KOMIJIEKTYOIWETO M3IOEeJMsa, KOTOPHIM
MOXET NPMBECTM K BOB3HMKHOBEHMIO OIIaCHEIX
baxTOpPOR MnoOXapa

3n0aHMe, COOpyXeHMe, I[OMelleHMKe, IpOoLecc,
TEeXHOJIOTMYUeCKasad YyCTaHOBKAa, BeUECTBO,
MaTepMall, TPAaHCIOPTHOE CPpelCTBO, WU3IENUSd,
a TakKXe MX BJIEMEHTH M COBOKYIIHOCTH.
B cocTar oOBEKTa BallMTH BXOIOUT UM YEJIOBEK

CeoMcTBO OOBEKTa NpeloTBpallaTh BO3OEMCTBUE
Ha JIOOEeV M MaTepMuaJibHBE LIE€HHOCTM OIlaCHEIX
bakTOpPOBR HoOXapa M MX BTOPMUHEIX [IPOABJICHUM

CpenCcTBO DHEPreTUMUeCcKOI'0 BO3NEMCTBUHA,
VHULMMpPYIlee BO3HUKHOBEHME I'OPEHUS

Cpema, cnocobHasd CaMOCTOSATEJIbBHO I'OPETh
IocJjie ynaJjieHMs MCTOUHMKA BaXUI'aHUSA

IIo T'OCT 12.1.033

IpuMmeuanre. OOHOBPEMEHHO B HACTOSAUIEM
CTaHIDapTe IIOX MNOXapHOM OIIaCHOCTBLI IIOHMMAaeTCs
BOBMOXHOCTb IIPUUMHEHMS yllepba ONIacHBMU Qak-—
TOopaMM Iioxapa, B TOM UYMCIIE MX BTOPUYHBIMNM
IIPOABJIEHMAMUA

IIo T'OCT 12.1.033
IIo T'OCT 12.1.033
IIo T'OCT 12.1.033
IIo T'OCT 12.1.033
IIo T'OCT 12.1.033

IIo CT C3B 383

3HauyeHMe OllaCHOTO dakTopa, BO3IENMCTBUE
KOTOPOT'O Ha dYeJiIoBeka B TeueHMEe KPUTUIECKOMU
IPONOJIXUTEJIEHOCTHY IoXapa He MNPMBOOUT K
TpaBMe, 3abojleBaHMI0 UJIM OTKJIOHEHMIO B
COCTOSHMM 3HOOPOBbA B TeUEHME HOPMAaTUBHO
YCTAHOBJIEHHOT'O BPEMEHM, a BO3IeMCTBME Ha
MaTepMaJIbHEIE LIEHHOCTM HEe IIPMBOIUT K IIOTEpEe
YCTOMUMBOCTM ODBEKTA NIPU IOXape

BpeMs, B TedeHME KOTOPOTO IOOCTMIAeTCH
NpenejyibHO OONYyCTMMOE 3HadeHMe OIIaCHOIT'O
baxTopa mnoxapa B YCTAHOBJIEHHOM pPEXMME €erIo
VBMEHEHUA

CorslacHO 3akoHyYy CCCP "O kaduecTBe NPOOYKLUM
M 3auMTe npak norpeburesna"

(M3meHeHHas pegakums, M3m. N 1.)
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lMpumeHeHne Ha pobGpoBonbHOM ocHoBe [lpunoxeHus 2 obecneumBaeT cobnogeHne TpeboBaHMN
depepanbHoro 3akoHa oT 22.07.2008 N 123-d3 "TexHuyeckunm pernameHT O TpeboBaHMAX MOXapHOM
6esonacHocTn" (Mpukas PoctexperynupoBanus ot 30.04.2009 N 1573).

MpunoxeHune 2
Obsa3aTenbHoe

lMpumeHeHne Ha pobpoBonbHOM ocHoBe [lpunoxeHua 2 obecneuvBaeT cobniogeHne TpeboBaHui
®epepanbHoro 3akoHa o1 22.07.2008 N 123-®3 "TexHuyeckum pernameHT O TpeboBaHMAX NoXapHOW
6esonacHocTn" (Mpukas PocctaHgapTa ot 16.04.2014 N 474).

METO[ OMPEAEJIEHNA YPOBHA OBECIMNEYEHNA
NMO>XAPHOW BE3OIMNACHOCTW JTIOOEN

HacTtoswun meTtoq ycTaHaBnMBaeT NOPSAOK pacyeTa ypoBHS obecneveHns noxapHon 6e3onacHoCTy nogemn
N BEPOSATHOCTM BO3AENCTBMSA OMacHbiX (hpakTopoB MnoXapa Ha nwgen, a Takke 000CHOBaHuA TpeboBaHMM K
adpbekTnBHOCTM cuctem obecneveHus noxapHom 6e3onacHOCTU Noaen.

1. CywHocTb MeToda

1.1. MNokasaTenem oueHKM YPOBHA obecrneyeHnst noxapHon Ge3onacHoCTU ngen Ha obbekTax ABNAeTCH

BEPOSTHOCTb MpepoTBpalleHus BosaencTeus ( P, ) onacHbix daktopoB noxapa (O®IT), nepeyeHb KOTOPbIX

onpenenseTcs HacTosALWUM CTaHAapTOM.
1.2. BepogartHocTb npefoTepalleHusa sosgencteus OPI1 onpenensaioT AnNg noxapoonacHoW cuTyauuu, npu
KOTOPOW MECTO BO3HUKHOBEHUS NOXapa HaxoauTCs Ha NEPBOM aTaxe BOMM3N OOHOro 13 3BakyauMOHHbIX BbIXOO0B
13 3a0aHns (CoopyXeHus).
2. OCHOBHble pacyeTHble 3aBUCUMOCTM

2.1. BeposiTHoCTb npegoTBpalleHusi Bosaeiictaust O®I ( P, ) Ha niogeit B 06bekTe BbIUUCASIOT MO dhopmyrie

P=1-Q,, @)

roe Q, - pacueTHas BeposiTHOCTb Bo3gencTeust OPIN Ha OTAENbHOMO YernoBeka B rog,.
YpoBeHb obecneyeHmnsa 6e3onacHOCTU Nogen nNpy noxapax oTsevaeT TpebyeMomy, ecnm

Q,<Q. (2

roe Q! - ponyctumas BeposiTHoCTb Bo3geicTBust OPI Ha OTAEMNLHOrO YenoBeka B rop.

Lonyctumyto BepositHocTb Q! NpUHMMAIOT B COOTBETCTBUM C HACTOALLMM CTAHAAPTOM.

2.2. BeposiTHocTb ( Q, ) BbIMMCIISIOT ANst MoAEN B KaXA0M 3a4aHUM (MOMeLLeHM) no dopmyrie

Q,=Q,e-P)A-PF,,). ()

roe Q. - BEPOSTHOCTb NoXapa B 34aHWK B rog;
P, - BeposTHOCTb 9BakyaLuu nioaeit;

P_ .- BepoATHOCTb 3thheKTUBHOM paboThbl TEXHUHECKVX PELLIEHUI MPOTUBOMNOXaPHOW 3aLLMTI.
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2.3. BeposiTHoCTb 3Bakyauum ( P, ) BblumcnsioT no dopmyne
P=1-(1-P )1-P). 4

roe Pa_n - BEPOATHOCTb 3BaKyauunn no aBakyauMOHHbIM NYTAM;

P, - BEPOATHOCTb 3BaKyaLMn MO HapYXHbLIM 3BaKyaLMOHHbIM NECTHNLAM, Nepexoaam B CMEeXHble CeKLMM
30aHus.
2.4. BeposiTHOCTb (P, ) BBIMUCTISIOT MO 3aBUCUMOCTH

L
T

H.D

P, =40,999, ecmm (¢, +7,,)<7,; (5)

3.11

, ecma b <7, <(t, +7,,);

0, ecmn 1 >7,,

roe 7, - BpemMs OT Hayana noxapa [O0 O6noKMpOBaHMS 3BaKyaLMOHHbIX MyTei B pesynbTare
pacnpocTpaHeHms Ha Hux OPl1, nmetowmx NnpegeneHO JONYCTMMbIE NS MOAEN 3HAYEHMWS, MUH;
tp - pacyeTHoe BpeMsi 3BaKyaLuu NIOAeN, MUH;

7., WHTepBan BpeMeHN OT BO3HMKHOBEHWNSA NoXapa A0 HaYana aBakyauun nogen, MUH.

PacyeTHoe Bpemsi aBakyauuu nogen M3 rnoMeLweHUn U 30aHui ycTaHasBnvMBaeTCs Mo pacyeTy BpeMeEHU
OBWKEHNUS OAHOMO UNN HECKOMbKMX FHOACKMX MOTOKOB Yepes3 3BakyauWOHHble BbixOAbl OT Hambonee yaaneHHbIX
MeCT pasMeLLeHns ngeun.

Mpn pacuyeTe Becb NyTb AOBWXEHMS FOACKOrO MOTOKa Mnoapasfgensdetcs Ha ydacTku (npoxon, Kopuaop,
OBEpPHON NpoeM, NECTHUYHBLIN MapLl, Tambyp) OnvHON |i W WrpuHOW O; . HavanbHbIMK yyacTkamu SBRAIOTCS

npoxoabl Mexay pabounmmn mectamu, 060pyaAOBaHUEM, psaamMm Kpecen v T.0.

Mpwn onpegeneHnm pacyeTHOrO BPEMEHM AMMHA U LUMPUHA KXKA0ro y4acTka NyTy 3BaKyaumm NpUHNMatoTCA no
nNpoekTy. [niMHa Nyt No NeCTHUYHBIM MapLuaM, a Takke Nno naHgycam u3mMepseTcs no anvHe mapla. [nvHa nytu B
OBEPHOM Npoeme NpYHUMAETCS paBHOM HymM. [poeM, pacnonoXeHHbIM B CTEHE TonwmHon 6onee 0,7 M, a Takke

TamByp criefyeT cYMTaTh CaMOCTOATENBHBIM Y4aCTKOM FOPU3OHTANBHOIO MyTU, MMEIOLLMM KOHEUHYo AruHy |, .
PacyeTHoe Bpemsa 3Bakyauuu niogen (tp) cnegyeT onpefensaTb Kak CyMMYy BpeMeHW ABWXEHUSA FOACKOro

NOTOKa No oTAesIbHbIM y4aCTKaM nyTu ti no cbopmyne
t =4+t +t+...,+t, (6)

rge tl - BpemMa OABUWXEHUA N0OCKOro noToka Ha nepBom (Ha‘-laﬂbHOM) y4acTKe, MUH;
t, t, ..t

i - BpéeMs ABWXEHNA NIOACKOro NoToka Ha KaXaom M3 criefyoLlnx nocne nepBoro y4acTtka nyTu,

MUH.
Bpemsi ABWXeHUS NIOACKOro NoToka no nepBoMy yyacTtky nyTu (1), MUH, BblMMCHSIOT No hopmyne

I
t=-=L,(07)
Vi
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roe Il - ANHa NepBoro ydyacTka nyTu, M;

V, - 3Ha4eHne CKopoCTN ABUKEHUA INIOACKOro NoToka no ropnusoHTaribHOMY Nyt Ha NepBOM y4acTke, M/MWH,

onpeaenseTca no Tabn. 2 B 3aBUCUMOCTM OT nnoTHocTn D .

Tabnuua 2

[I1OoTHOCTE T'opM30HTAaJbHEIM IBepHOM JlecTHMLla BHU3 JlecTHMLla BBepx
nortoka D, oyThb npoem
M2 /M2
Cxko- NHTeHcUB- | HTeHCcUB- | CKO- NuTeHcuB- |Cko— VHTEeHCUB—
pocTe |[HOCTB d, HOCTb {, |pOCTB [HOCTB g, |[POCTB |HOCTBH (,
v, M/ MUH M/ MUH v, M/ MUH v, M/ MUH
M/ MUH M/ MUH M/ MUH
0,01 100 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 5,3
0,2 60 12 13,4 68 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 u Bojee 15 13,5 8,5 8 7,2 11 9,9

MpumeyanHne. TabnnyHoe 3Ha4YEHNE UHTEHCUBHOCTU ABWXEHUSA B ABEPHOM NpoemMe Npu NoTHOCTK noToka 0,9
n 6onee, paBHoe 8,5 M/MVH, YCTAHOBIEHO Afsi ABEPHOrO NpoeMa WupuHoi 1,6 M 1 6onee, a npy ABEPHOM Npoeme

MeHbLLEN WUPUHBI O WHTEHCUBHOCTL [BWXeHUs crieayeT onpeaenaTs no coopmyne q=2,5+3,756 .

MnoTHocTb Miofckoro notoka ( D, ) Ha nepeom yuacTke nyTn, M2/M2, BbIMMCAAIOT NO hopmyrne

D =

N, f
1,6,

roe N, -uucro niogen Ha nepeom yyacTke, yern.;

+ (8)

f - cpegHsis NnoLLaAb rOpPU3OHTaNbHOI NPOEKLIMM YErNoBEeKa, NPUHUMaeMasi PaBHoIA, M2:

B3POCJIOTO B IOMallHEV Onexine

B3POCJIOT'O B 3UMHEeM oIexine

ImompocTKa

0, - LWUMpUHa NepBoro yyacrtka nyTu, M.

CKOpOCTb V, OBWXEeHUA NACKOro NoToka Ha ydacTkax nyTu, cnefyowmnx nocne nepsoro, npuHuMaeTca no

Tabn. 2 B 3aBUCMMOCTM OT 3HAYEHUS UHTEHCUBHOCTU OBWXEHUS NIOLACKOrO NOTOKa no KaXaoMy M3 3Tux y4acTKoB
nyTn, KOTOPOE BbIYMNCIAKT ONA BCEX y4aCTKOB NyTU, B TOM 4YMUCIe U And ABepPHbIX NpoeMoB, Nno (bopmyne

g = J Sia

Fo)

. (9)

roe 5i ) 5i—1 - LUMpnHa paccmatpunBaemMoro i-ro n npeawecTByollero eMmy ydacrtka nyTtu, M;
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0, » (;; - 3HaYeHMs WHTEHCMBHOCTW [BWKEHWS IIOACKOTO MOTOKa MO paccMaTpuBaeMomy i-My WU
NpeaLecTByIOLLEeMY y4acTkam NyTu, M/MUH, 3HaYeHNe WHTEHCUMBHOCTU [ABWKEHWUS TMOACKOro MOTOKa Ha NepBoM
yyactke nyTu (( = 0, , ), onpeaensiemoe no Tabn. 2 u no aHaveHno D, , yctaHoBneHHomy no popmyne (8).

Ecnu sHauenve (;, onpegensiemoe no copmyne (9), MeHblle UMK paBHO 3Ha4YeHWo (. , TO Bpems

ABWKeHNs Mo yyacTky nytu (1) B MuHyTy

V.

npv aToM 3HayeHuna (... crneayeT NpUHMMaTh paBHbIMU, M/MUH:

OJIS TOPUBOHTAJIBHBIX IIYTEM vttt oo v v oo eennnneeennenss 16,5
IOJIS OBEPHBIX IPOEMOB vt e o v v vt v oo oeeneeennnneesennenns 19,6
OJIS JIECTHULIEL BHUB 4 v v v o o o oo oo oo oeoesonnneessennenss 16
OJI JIECTHMLEL BBEPX « v o v oo s oo s oo s oesansonsonesnssas 11.

Ecnu sHaueHve (;, onpeaeneHHoe no copmyne (9), Gonbiie (., , TO WUMPUHY O; AAHHOTO yyacTka nyTu

crnenyert yBenn4dmBaTtb Ha Takoe 3Ha4dYeHue, npmn KOTopom cobntogaetcs ycnosue

Oi < Qe - (11)

Mpy HEBO3MOXHOCTM BbINONHEHNSA ycrnoBus (11) MHTEHCMBHOCTbL N CKOPOCTb ABMXEHWS MOACKOrO MOTOKa No
yyacTky Nyt | onpegensitot no Tabn. 2 npu sHadenmn D =0,9 1 Gonee. Mpyn 3ToM JOIHKHO YUUTLIBATLCS BpeMs
3aepXKKn OBUKEHUS niogen ns-3a obpazoBaBLUErocs CKOMMeHns.

Mpu cnUsiHAK B Havane yyacTka | AByx 1 6onee NIOACKNX NOTOKOB (YePT. 1) MHTEHCUBHOCTb [ABUXEHNA (),
M/MUWH, BblMUCASIOT No popmyne

zqi—l'é}—l
== = (12
g 5 (12)

rae (i, - MHTEHCMBHOCTb ABUXEHUS MIOACKMX MOTOKOB, CIMBAIOLLMXCS B Havane y4yacrtka i, M/MuH;

0, , - WMPUHA Y4aCTKOB MyTW CIUSHUS, M;

0, - LUMp1Ha paccMaTpyBaeMoro y4acTka nyTu, M.
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Hava it

YepT. 1. CnnsiHue noackux NOTOKOB

Ecnu 3HaveHve (;, onpeageneHHoe no dopmyne (12), 6onbwe (.. , TO LWUAPUHY O, [aHHOTO yyacTka nyTu

crnepfyeT yBenuuMBaTh Ha Takylo BENMYMHY, 4Tobbl cobntoganock ycnosue (11). B atom cnyyae Bpems ABmKeHMs no
y4yacTky i onpegensetca no dopmyne (10).
2.5. Bpemsi 7, BbIMMCAAIOT MyTeM pacyeTa 3Ha4YeHWn JoNyCTUMON KOHLEHTpauun asima n apyrux O®Pr Ha

9BaKyalUMOHHbIX NyTAX B pa3finyHbleé MOMEHTbl BpEMEHW. ﬂ,OI‘IyCKaeTCﬂ BpemMa 7,  NpMHMMaTb paBHbIM

HeO6XOD,l/IMOMy BpemMeHn aBaKyauum tH6 .

Heobxogumoe Bpemsa 9Bakyaumy pacCUuTbiBA€TCA Kak MNpPOM3BEAEHWE KPUTUYECKOM Ans YenoBeka
NPOAOIPKUTENBHOCTM NoXapa Ha koaddumumneHT 6esonacHocTu. lNMpegnonaraeTcs, YTO KaXAbl onacHbI hakTop
BO3/EMCTBYET Ha Yernoseka He3aBUCMMO OT APYruX.

Kputnyeckas npoAormkUTenbHOCTbL MoXapa pAna  JioAer, HaxoAaWMXCs Ha JTaxe o4ara noxapa,
onpeaenseTcs u3 ycnosust JOCTUXeHUs ogHuM u3 OPI B noaTaxxHOM Kopuaope CBOEro npeaeribHoO AonycTMMoro
3HaveHus. B kayecTBe KpuUTepus onacHOCTU Ans Niofen, HaxodsLWwmMXcs Bbllle o4vara noxapa, paccmatpuBaeTcs
ycnosue foctukeHus ogHum n3 OPI npeaenbHO AOMYCTUMOrO 3HaYEHUs B NTECTHUYHOW KIETKEe Ha YpOBHE aTaxa
noxapa.

3HavyeHuss TemnepaTypbl, KOHUEHTpauui TOKCUYHBLIX KOMMOHEHTOB MPOAYKTOB TOPEHUS W OMTUYECKOW
NMNOTHOCTU AbiMa B KOPUAOPE aTaxa noxapa W B NECTHUYHOW KNeTKe onpefensioTca B pesynbrare pelueHus
CMCTeMbl ypaBHEHWI TennorazoobmeHa AN NOMELLEHUA ovara noxapa, MO3TaXHOro Kopuaopa M NecTHUYHOW
KNeTKW.

YpaBHeHUs OBWXEHUA, CBA3bIBAKOLWME 3HAYeHUs nepenajoB AaBfieHUWW Ha npoemax C pacxofamu yepes
npoembl, UMeLOT BN

G =sign (AP) uB (v, - V;) 4/2p|AP| , (13)

-1
rne G - pacxop yepes npoem, Kr-c ;

U - koapbumumeHT pacxoaa npoema ( 4 = 0,8 ans 3akpbiTbix npoemos n 4 =0,64 ans oTKPbITLIX);
B - wmpuna npoemos, m;

Y, Y, - HUKHSA U BEPXHSSA rpaHuLbl noToka, M;

~ -3

p - NNOTHOCTb ra3oBs, MPOXOAALLMX Yepes3 NpoeMm, KI'-M

AP - cpeaHwn B npepenax Y, , Y, nepenan nonHbix gasnexui, MNa.
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HuxHasa n BEPXHAA rpaHuLbl NOTOKa 3aBUCAT OT MOJTIOXKEHUA NMITOCKOCTU PaBHbIX OaBneHun

L (4

Yy=———
’ g(pj -p)

roe PI , F’j - cTaTMyeckoe AaBrieHne Ha ypoBHE nona i-ro u j-ro nomelleHun, la;
. . -3
Pj. Pi - cpeaHeob6bEMHbIE MOTHOCTM rasa B j-M U i-M MOMELLEHUAX, KI*M

-2
g - yckopeHne csoboagHOro nageHusi, M-C ~.
Ecnmn nnockocTb paBHbIX AaBfieHUn pacrnonaraeTcsl BHe rpaHul, paccmatpvsaemoro npoema (Y, < |’11 unu
Yo 2 h2 ), TO MOTOK B NpOemMe TeyeT B OAHY CTOPOHY M rpaHuLbl NOTOKa COBMNAgalT C PUNYECKMMU FpaHMLaMm

npoema h, u h,.Mepenan nasnenuii (AP ), Ma, B aTom cnydae BolaucnsioT no dopmyne
AP =R —P, +g(h +h,)(p, - p;)/2. (15)

Ecnu nnockocTb paBHbIX AaBneHui pacnonaraetcst B rpanuuax notoka (h <Yy, <h,), To B npoeme Tekyt
[Ba NOTOKA: U3 i-T0 NOMELUEHUsI B j-€ U U3 j-TO B i-e. HWKHUI NOTOK MMeeT rpaHmusl N, Y, » nepenan nasneHns

AP nns atoro notoka onpeaenseTcs no gopmyne

. (16)

[MoTok B BepxHerW 4acTu npoeMa WUMeeT rpaHuLbl h0 " h2 , nepenan naenewuns ( AP ) ans wero
paccunTbiBaeTCcs no opmyne

.(17)

3Hak pacxoga rasoB (BXOD,HLLI,VIIZ B TMNOMeLlleHne pacxon cHUTaeTcda NOJIOXKUTENbHbIM, BbIXOOALWMN -
OTpVILJ,aTeJ'IbeIM) N 3Ha4eHune ,5 3aBUCAT OT 3HaKa nepenaaa OaBneHnmn

. (18)

YpaBHeHne 6anaHca Macchl BbipaxaeTcsl 3aBUCUMOCTbLIO

, (19)

roe Vj - 06beM nomeLleHuns, M3;
t - Bpems, c;

- -1
W/ - CKOPOCTb BbIrOPaHNS NOXKapHOW Harpyskn, Kr-c =;
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-1
ZGi - CyMMa pacxofoB, BXOAALWMX B noMelleHre, KI-C
i

-1
ZGk - CyMMa pacxooB, BbIXOAALWMUX N3 NoMeLleHuda, Kr-c .

k
YDaBHEHMe QHEPIN AnA Kkopunaopa n NEeCTHNYHOMN KIeTKN

» (20)

-1 -1
rae C,, Cp - yoenbHas nsoxopHas u usobapHas tennoemkoct, kKJbx-kr K ;

T, Tj - TeMmnepartypbl ra3os B i-M 1 j-M noMmeLyeHusx, K.
YpaBHeHne 6anaHca Macc OTAENbHbIX KOMMOHEHTOB NMPOAYKTOB MOPEHUS 1 K1cnopoaa

. (21)

rme X, X, j - KOHLEHTpauus L-ro KOMNoHeHTa NPOAyKTOB FOPEHMS B j-M 1 i-M NOMELLEHUSIX, r-Kr;
L, - konnyecTBo L-ro KOMMOHEHTa NPOAYKTOB rOpPeHUs (KUCNOpoAa), Bblaensiolerocs (MornoLuaroLerocs)

o -1
Mpv CropaHun OJHOMO KUorpaMma noXkapHow Harpysku, KIr-Kr .
YpaBHeHne BanaHca ONTUYECKOM NIIOTHOCTU AbiMa

. (22)

. . -1
roe ,UJ- » M; -onTun4yeckas nNNnoTHOCTb AbIMa B J-M U I-M NOMeELEeHUAX Hir-Mm ;

- 2 -1
D,, - AbIMooGpasytoLas cnoco6HOCTL noxapHoit Harpyskv, Hm-m” -kr .

OnTtnyeckas NAOTHOCTb AblMa npu 0ObIYHbIX YyCnoBuAx cBA3aHa C paCCTOAHMEM npep,eanon BNONMOCTU B
ObIMYy COOTHOLLEHNEM

|, =2,38/ 1. (23)

3HaueHne BpeMeHy Ha4yana asakyauun 7, ., Ons 34aHnn (CoopyXeHuin) 6e3 CMCTEM OMOBELLEHNS BIMUCTIAIOT
no pesynbTaTtam UccrefoBaHWs NoOBeAeHUS Moger Npu noxapax B 34aHNAX KOHKPETHOro Ha3HavyeHus:.

Mpn HanMMuun B 34a@HUM CUCTEMbI OMOBELLEHWUA O MoXape 3HayeHwe 7, MPUHUMAKT PaBHbIM BPEMEHU
cpabaTblBaHNs CUCTEMbI C Y4E€TOM €€ MHEePLMOHHOCTU. MNpun OTCYTCTBUM HEOBXOAMMbIX UCXOAHbIX AaHHbLIX ANs
onpefeneHyst BpeMeHN Havana asakyauun B 30aHUsIX (COOPYKeHMsIX) 6e3 CUCTeM OMOoBELLEeHUS BEeNUYUHY T,

crneayeT NpuHUMMaTh paBHol 0,5 MUH - ANA aTaxa noxapa v 2 MUH - ANS BbllLenexXallnx aTaxen.
Ecnn mMecTom BO3HMKHOBEHWSA NoXapa SBNAeTcs 3anbHoe NnoMeLleHne, rae noxap MoxeT ObiTb 0GHapyxeH

OAHOBPEMEHHO BCEMW HaxoAdALUMUCA B HEM ntoabMWU, TO 7 [OoNyckaeTca NpuHUMaTb paBHbIM HYIO. B atom

Cny4ae BepoATHOCTb ( |:>3'H ) BbIHUCIAKOT MO 3aBUCUMOCTHU

0,999, ecimn t, <t
P.= (24)

0, ecm t) >3
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roe tH6 - Heobxogumoe BpeMA 3BaKyauuun U3 3alibHblX NOMELLEHWIA.

MpumeyaHune. 3pgaHuammn (coopyxeHusimm) 6e3 CUCTeM OMOBELUEHUS CUMTaloT Te 30aHUsA (COOPYXeHMUs),
BO3HMKHOBEHWE MoXapa BHYTPU KOTOPbIX MOXET ObiTb 3aMe4YeHO OAHOBPEMEHHO BCEMM HaXOAALMMMUCH TaMm
nogsmu.

Pacuet t ., npoussoanTcs ana Hambornee onacHOro BapuaHTa PasBUTUS MoXapa, XapakTepuayloLlerocs
Hanbonbwmm Temnom HapactaHus OPI1 B paccmaTtpuBaemMoM nomelleHun. CHayana paccyvTbIBalOT 3HAYEHUs
KPUTUYECKOW NPOOOIIKMTENBHOCTM NoXapa ('[KID ) NO ycrnoBu JOCTWXeHus kaxabiM n3 O npepensHO

JONyCTUMbIX 3Ha4YeHUI B 30He nNpebbiBaHuA nogen (pabodyer 30He):
no NOBbILLEHHOW TeMnepaType

+ (25)

no noTtepe BMamMmMocCcTu

, (26)
No NOHMXEeHHOMY coAepXaHUo Kucrnopoaa
_1\Un
tfpz = %In 1- BLOO’OM , (27)
—240,27 |z
Vv

no Kaxgaomy n3 Fa3006pa3HbIX TOKCUYHbIX MPOAOYKTOB ropeHud

_1\¥n

r={2m1-2 | L 28
A BLz

rae B - pasmepHbil komnnekc, 3aBMCSALWMI OT TENnoOTbl CropaHuWsi mMatepuana v cBobogHoOro obbema
NoMeLLeHus, Kr;

t, - HayanbHas TemnepaTypa Bo3agyxa B noMelleHuu, °C;
N - nokasaTenb CTENEHU, YYMTHIBAKOLLUA N3MEHEHME MACChl BbIrOpaloLLEro MaTtepuana BO BpEMEHY;
A - pasmepHbIii napameTp, y4UTLIBAIOLLMIA YAEMNbHYI0 MacCOBYIO CKOPOCTb BbIFOPaHUs roploYero Matepuana
-n
nnowapae noxapa, Kr-c ;
Z - ©espa3mepHbli NapameTp, YYUTbIBAKOLWMA HepaBHOMEpPHOCTb pacnpegeneHus O®I no BeicoTe
NnomeLLeHus;

-1
Q - Hu3was Tennota cropanua matepuana, MJDK-Kr —;
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-1 -1
Cp- yaenbHas usobapHas tennoemkoctb raza, MJDbx-kr— - K ;

@ - KO3a(PDULMEHT TENONOTEPS;

1] - KO3(PMDPULIMEHT MOSNHOThLI FOPEHNS;

V - ceoBoaHbIit 06beM nomellenus, m3;

a - KO3PPULMNEHT OTPaKEHNS NMPeAMETOB Ha MyTAX 3BaKyauuu;
E - HayanbHas ocseleHHOCTb, MK;

|Hp - NpegenbHasi 4anbHOCTb BUOANUMOCTY B ObIMY, M;

2 -1
D.,, - AbIMooGpasytowas cnoco6HoCTb ropsiiero matepuana, Hm-m”-kxr;

L - yaenbHbIil BbIXOL TOKCUYHBIX ra30B MpU cropaHuy 1 kr matepwana, Kr-Kr - ;
X - npeaenbHO AONYCTUMOE COAEePXKaHUe TOKCUMYHOrO rasa B MOMELLeHUN, K[-M > (XCOZ =0,11 kr-M;

Xco =116-10"2 xr-m>: X =23.10° KF-M_B);
Loz - yAenbHbI pacxog kucrnopoga, Kr-Kr .

Ecnu nopg 3Hakom norapudmMa nonydaetcs oTpuuaTenbHoe umcno, To gaHHbii OPI He npeactaBnsieT
onacHocTu. MNapameTp Z BblYUCASAOT MO hopmyne

h h
Z=—exp|14— |,npu H<6 m, (29
H P ¥ p (29)

roe N - BbicoTa paBoyeit 30HbI, M;

H - BbicoTa nomelueHus, m.
OnpegenseTcsa BbicoTa paboyei 30Hbl

+ (30)

roe hHH - BbICOTA MJIOWaAK1, Ha KOTOPOW HAaXOAATCs MNoan, Hag NOSIOM NMOMELLEHMS], M;

O - pasHOCTb BbICOT MNoria, paBHasi HYso NPY ropU3OHTaNbHOM ero pacnofioXkeHuu, M.

Cneayet vMeTb B BUAY, YTO HamMbonbLuel OnacHOCTM Npu MoXape NoaBepralTcst Moan, Haxoasimecst Ha
Gonee BbICOKON OoTMeTKe. [MoaToMy, Hanpumep, Npu onpeaeneHnn HeobXo4MMOro BpEMEHN 3BaKyauun nogen ms
napTepa 3pUTErNbHOro 3arna C HakMoOHHbIM NOSIOM 3Ha4YeHue h crnepyeT HaxoOouTb, OPUEHTUPYSCL Ha Haubonee
BbICOKO pacronoXeHHble psifbl Kpecen.

Mapametpbl A 1 N BbIMMCASIOT TakK:

ANs cny4vasi ropeHnst XXMAKOCTU C YCTaHOBUBLLENCS CKOPOCTbIO

-2 -1
rae Y -yoenbHaa MaccoBas CKOPOCTb BbliropaHUA XUOKOCTH, KM -C

A4 KpyroBoro pacnpoctpaHeHusa noxapa

raoe V - NMHeiHas CKOpOCTb pacnpocTpaHeHUs NameHu, M-c

Ans BEPTUKaNbHON UMW rOpU3OHTaNbHON MOBEPXHOCTU FOPEeHUs B BUAE MPSIMOYTOMbHWKA, OHA U3 CTOPOH
KOTOPOro yBENMUYMBaeTCs B ABYX HaNpaBleHUsIX 3a cYeT pacnpoCcTpaHeHns NnameHn (Hanpumep, pacnpocTpaHeHne
OrHS1 B TOPU3OHTaNbHOM HanpaBfieHUy No 3aHaBecy Nocre oxBaTa ero nnaMeHem Mo BCcel BbicoTe)
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roe D - nepnenamkynsipHbIi K HaNpaBNEHWIO ABMKEHNS NNAMEHN pasmMep 30HbI TOPEHUS], M.
Mpy OTCYyTCTBUM crneumanbHbix TpeGosaHui 3HavyeHns & w E  npunmmarotcs pasHbimm 0,3 n 50 nk
COOTBETCTBEHHO, a 3HaueHne | =20 m.

McxogHble gaHHble Ans NpoBeAeHUs pacveToB MOryT ObITh B3SITbl U3 CMIPaBOYHOM NUTEPATYPbI.
M3 nonyyeHHbIX B pe3ynbTate pacyeToB 3HAYEHUN KPUTUHECKOM NPOAOIIKUTENBHOCTU NnoXapa BblbupaeTtcs
MWHMMarbHOe

H T mB +0O T.T
t, =min{t t, et} (31)
Heobxoaumoe Bpemsi aBakyauun niogent (1), MWH, U3 paccmMaTpMBaemoro NoMeLLeHNst paccunTLIBAIOT Mo
dopmyne
0,8t

t = P (32
HO 60 ()

Mpw pacnonoxeHuv NAEN Ha PasnUYHbIX NO BbICOTE NIoLWaakax Heobxogmmoe BpeMs 3Bakyauuun cnegyet
onpenenaTb ANs KaXK4ow NioLagKu.

CBoboaHbI 06beM MOMELLEHUA COOTBETCTBYET Pa3HOCTM MeXAy reoMeTpuyeckuMm ob6bemMoM u 06bemMom
obopyaoBaHMa MU NpeaMeToB, Haxoasawmxcs BHYTpu. Ecnm paccunTbiBaTb CBOGOAHLIE 0ObEM HEBO3MOXHO,
gonyckaeTcst npyHuMaTh ero paBHbiM 80% reomeTpuyeckoro obbema.

I'IpM Hann4mm B 34aHUN He3agbIMITA€MbIX NECTHUYHbIX KINETOK BEPOATHOCTb QB Ons nogen, Haxoasawmxcs B
NnoMeLlleHUAX, pacnosyioXXeHHbIX BbilLe 3TaXa noxapa, BbIHUCAKT No (*)OpMyJ'Ie

Q=Q,(1-P.). (33

2.6. BepOFITHOCTb 3BaKkyauun nogen PH‘B NOo HAPYXHbIM 3BaKyaUuWOHHbIM necTHUUamMm u Opyrumun nytdamMmum

3Bakyaumm npuHumatoT pasHor 0,05 - B xunbix 3gaHusax; 0,03 - B ocTanbHbIX Npu Hanuuum Takux nyten; 0,001 - npu
NX OTCYTCTBUM.

2.7. BepoAaTHOCTb 3heKTUBHOrO cpabaTbiBaHWs NPOTMBOMNOXaPHOW 3awwuTbl P, BblumcnaioT no dopmyne

.3

, (34)

rae N - 4ncno TEXHMYECKUX peLleHuin NPOTUBOMNOXapHOW 3alUMTLI B 34aHUK;
R. - BEpOSATHOCTL 3(PhEKTUBHOTO CpabaThbiBaHMS i-r0 TEXHUYECKOTO PELLEHNS.

2.8. [insa akcnnyaTupyeMbliX 30aHUR (COOPYXEeHMI) BEPOSTHOCTbL Bo3aenctena Ol Ha niogen gonyckaetcd
NpPOBEPATb OKOHYATENBHO C UCMONb30BaHMEM CTAaTUCTUYECKMX AaHHbIX N0 opmyne

M,  (39)

n
Q=7 N,

roe N - KoahUUKUEHT, y4MThbIBaOLWUI NOCTPaaaBLUNX NOAEN;
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T - paccmaTpuBaembin nepuoa akcnnyaTaumum OQHOTUMHBIX 3AaHUI (COOPYXEHWIA), rof;
I\/I)K— UYMCIIO XXEPTB NOXapa B paccMaTpMBaeMon rpynmne 34aHuin (CoOopyXeHuin) 3a Nepuos;

N, - oBLee yncno nofei, HaxoAALLMXCS B 30aHUSX (COOPYXKEHMSX).

OAHOTMNHBIMM CYUTAIOT 34aHNS (COOPYXXEHUS) C OANHAKOBOW KaTeropmen noxapHon onacHOCTU, OAMHAKOBOro
bYHKLMOHANbLHOrO Ha3HayYeHusi M C OnM3KMMKW OCHOBHbIMW MNapaMeTpaMu: TFeOMEeTPUYECKMMU pasMepamu,
KOHCTPYKTMBHbBIMW XapakTePUCTUKAMM, KONIMYECTBOM FOpHOYen Harpysku, BMECTUMOCTBLHIO (YMCITOM JHOAEN B 30aHUN),
NpPOV3BOACTBEHHLIMW MOLLHOCTSIMU.

3. OueHka ypoBHs1 obecnedeHns 6e3onacHoOCTH nogen

3.1. lna npoekTUpyeMbIX 34aHuini (COOPYXXEHWUI) BEPOATHOCTL NepBoHaYansHo oueHusatoT no (3) npu P,

el
paBHoOW Hynto. Ecnu npy 3Tom BbINONHAETCH ycnosne QB < Q: , TO 6e30nacHOCTb nogen B 30aHusaX (COOPYKEHUSX)
obecrnevyeHa Ha TpebyemMOM ypoBHE CMCTEMON NpedoTBpaLleHns noxapa. Ecnm ato ycnosue He BbINoOMHAETCH, TO
pacyeT BeposiTHOCTU B3aumopeiicteus O®I Ha nogen Q. criegyeT NpousBoanTb MO pacyeTHbIM 3aBUCUMOCTSM,

npuBeAEHHbIM B pasg. 2.
3.2. [onyckaeTtca ypoBeHb obecneyeHuss 6e3onacHOCTU Niofeit B 34aHUsAX (COOPYKEHUSX) OLeHMBaTb Mo

BEPOATHOCTU QB B OAHOM WUNW HECKOIbKNX MOMELLeHUusX, Hanbonee yOaneHHbIX OT BblXOO0B B 6e3OI'IaCHyIO 30HY
(Harlpmmep, BE€pPXHUE 3TaXn MHOIro3Ta>KHbIX 3/J,aHVII7I).

MpumeHeHne Ha pobGpoBonbHOM ocHoBe [punoxeHusa 3 obecnevvBaeT cobnogeHne TpeboBaHWM
depepanbHoro 3akoHa oT 22.07.2008 N 123-®3 "TexHuyeckun pernameHT o TpeboBaHMAX MOXapHOM
6e3onacHocTn" (Mpukas PoctexperynupoBaxus ot 30.04.2009 N 1573).

Mpunoxexune 3
Ob6si3aTensbHoe

MpumeHeHne Ha pobpoBonbHOM ocHoBe [lpunoxeHusa 3 obecnevvBaeT cobnogeHne TpeboBaHui
®epepanbHoro 3akoHa o1 22.07.2008 N 123-®3 "TexHuyeckum pernameHT o TpeboBaHMAX NoXapHON
6esonacHocTn" (Mpukas PocctaHgapTa ot 16.04.2014 N 474).

METO[ OMNPEREJIEHNA BEPOATHOCTU BO3HNKHOBEHNA
NOXAPA (B3PbIBA) B NMOXXAPOB3PLIBOOINMACHOM OBBLEKTE

HacTtoawun meTtop ycTaHaBnvBaeT MOPSOOK pacyeTa BEpOATHOCTU BO3HWKHOBEHWS Moxapa (B3pbiBa) B
obbekTe 1 nsgenuu.

1. CywHocTb MeToaa

1.1. BepoAaTHOCTb BO3HWKHOBEHWsSI noxapa (B3pbiBa) B NOXapOB3pbIBOOMACHOM OObekTe onpedensior Ha
aTanax ero NPoOeKTMPOBaHWs, CTPOUTENBLCTBA M SKCMyaTaunn.

1.2. [ns pacyeTa BEpPOSITHOCTM BO3HWKHOBEHWs MoXapa (B3pblBa) Ha AEWCTBYIOLUX WM CTPOSLLMXCH
obbekTax Heob6XxoAMMO pacnonaraTb CTATUCTUYECKUMW [OaHHBIMU O BPEMEHM CYLLEeCTBOBAHUS pPasfMyHbIX
NOXXapoB3PbIBOOMACHbLIX COObITUIA. BeposTHOCTb BO3HMKHOBEHMS Moxapa (B3pbiBa) B MPOEKTMPYEMbIX OObekTax
onpenensioT Ha OCHOBe MokasaTenen HageXHOCTW 3nemMeHTOoB oObekTa, MO3BOMAWMX paccuuTbiBaTb
BEPOSATHOCTb NPOU3BOACTBEHHOr0 060pPyNOBaHMSA, CUCTEM KOHTPOMSA W yMNpaBreHus, a Takke ApYrux yCTPOWUCTB,
COCTaBNSIOLLMX OOBEKT, KOTOPble NPUBOAAT K peanv3aummn pasfmyHbiX NOXXapoB3pbIBOONACHbIX COOLITUN.

Moa noxxapoB3pbIBOONACHBIMU MOHUMALOT COObITUSA, peanusauns KOTopbIX NPUBOAUT K 06pa3oBaHuIo roproyen
cpeabl U NOSIBIIEHUIO UCTOYHMKA 3aXNraHus.

1.3. YucneHHble 3HayeHMs1 HeobxoAMMbIX ONA pacyeToB BEpPOATHOCTU BO3HUMKHOBEHUS MoOxapa (B3pbiBa)
rnokasaTenen HageXHoCTM pasnuyHbIX TEXHOMOrMYECKUX annaparos, CUCTEM YrpaBreHUs, KOHTPONS, CBA3U U TOMY
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Noao6HbIX, NCNONb3yeMbIX NPU NPOEKTUPOBaHUN OOBLEKTA, UMM UCXOAHbIE OaHHble ANS UX pacyeTa BbiOMpaloT B
cootBetctBMM ¢ [OCT 2.106, OCT 2.118, TOCT 2.119, TOCT 2.120, TOCT 15.001 <*>, wu3
HOPMAaTUBHO-TEXHUYECKON [OKYMEHTauuu, CTaHOapTOB W MacnopToB Ha 3neMeHTbl obbekta. Heobxoaunmbie
cBefeHus MoryT ObiTb MonydeHbl B pe3ynbTate cbopa u 0B6paboTkm CTaTUCTUHECKUX AaHHbIX 006 OTkasax
aHanu3npyembIX 3NeMEHTOB B YCMOBUSAX KCMnyaTaumm.

<*> B Poccunckon ®epepauunn gencteyet FOCT P 15.201-2000.

C6op HeobXoAMMbIX CTaTUCTUYECKMX OaHHbIX MPOBOAAT MO €AMHOM MporpamMme, BXOAdLWEW B COCTaB
HacTosLLero MeToaa.

1.4. TloxxapoB3pbIBOONACHOCTb M060ro obbekTa onpeaenseTcs noXapoB3pbIBOONACHOCTHIO €ro COCTaBHbIX
yacTen (TEXHONMOMMYECKNX annapaToB, YCTAHOBOK, NOMeLLEeHNn). BeposaTHOCTb BO3HUMKHOBEHUSA Noxapa (B3pbiBa) B

obbekte B TeueHune rona Q(/13) BblumcnsioT no dopmyrne

QI13) zl—ﬁ[l—g (1117)]., (36)

i=1

rae Q.(/II1) - BeposATHOCTb BO3HUKHOBEHMS! MOXapa B i-M MOMELLEHUN 0GBbEKTa B TEYEHUE roaa;

N - KONNYECTBO NoMeLLeHNI B o6 bekTe.
1.5. BosHukHOBeHMe noxapa (B3pbiBa) B M06OM M3 nomelleHuin obbekta (cobbitne 111 ) obycnosneHo
BO3HWKHOBEHMEM Moxapa (B3pbiBa) MMM B OAHOM W3 TEXHOMOMMYECKUX annapatoB, Haxo4saWMXCs B 3TOM

nomeLlueHmumn (cobbiTve HTAJ- ), NN HEMNOCPEeACTBEHHO B 06beMe uccrnegyemoro nomMelleHms (cobbitue IYOi ).

BepositHocTb Q, (HH) BbIYMCIISAOT No dopMyre

, (37)

rae Q; (UTA) - BEPOSAITHOCTb BO3HWKHOBEHWS NOXapa B j-M TEXHOIOIMYECKOM annapare i-ro NoMeLLeHns B
TeyeHue roga;

Q, (170) - BEPOSITHOCTb BO3HUKHOBEHMS! NoXapa B 0GbeMe i-ro MOMELLEHNS B TEYEHUE roAa;

M - KOJNIMYECTBO TEXHOIOMMYECKKX annapaTtoB B i-M MNOMELLEHUMN.

1.6. BosHukHOBEHME Mnoxapa (B3pbiBa) B NOOGOM M3 TeXHoNornyeckmx annapaToB (cobbiTve UTAJ-) unu
HenocpeACTBEHHO B 0O6bemMe nomellernsi (cobbitne /0, ) obycnoBneHo COBMECTHbIM 0Gpa3oBaHVeM roproyei
cpeabl (cobbitne 1 C) B paccmaTtpusaemom anemeHTe 06bekTa 1 NOSBIEHNEM B 9TON CPeAE UCTOYHMKA 3aKMTaHmUs
(cobbitne M3'). BepositHoctb ( Q. (170) ) unmn ( Qj (HTA) ) BO3HWMKHOBEHMWSI MoXapa B pacCcMaTpuBaeMoM

anemMeHTe oObeKkTa paBHa BEPOSATHOCTU OObEeAUHEHUS (CyMMbl) BCEX BO3MOXHBLIX MOMApHbIX MepecedYeHuni
(npon3BeaeHuUin) criyqanmHbIX cOObITUI 0Opa3oBaHNs TOPKYNX CPEL U NOSABIEHUSA NCTOYHUKOB 3aXXMTraHui

Qi (HO) = Q. [1;:1;:1 (FCk ﬁ-HS’n)}  (38)

rae K - konnuectso BMAOB ropiounx BeLLECTB;
N - KONMYEeCTBO NCTOUYHMKOB 3AXKUFAHUS;
I'C, - coBbiTne obpa3oBaHust k-1 roptoveii cpeab;
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H3n - cOObITNE NOSAABMEHMS N-TO UCTOYHUKA 3aXKUTaHS;

M - cneumarnbHbI CUMBOI NepeceveHns (nponsseneHns) CobbITum;
U - cneumanbHbIn CMMBOI 06beanHeHns (CyMMbl) COBbITUN.

BepositHocTb ( Q; (170) ) unm (Qj (HTA) ) BLIYUCIISAIOT MO anmnpoKCUMUpYIoLLIEeR dhopmyrne

K N

QUuIO)=1-T[]T-[1-2 -(IC)- 0 (43,1 I'C,)]. (39)

k=1 n=1

roe Qi (FCk) - BEPOATHOCTb NOSABMEHNS B i-M anieMeHTe obbekTa k- roptoden cpeabl B TeHEHUe roga;

Q,(#3,/IC,) - ycnosHasi BEPOSTHOCTb NOSIBNEHNS B i-M aneMeHTe 0BBLEKTA N-TO UCTOYHMKA 3EKUTaHus,

crnoco6Horo BocnnamMeHuTb k-yio roptodyto cpegy.
2. PacyeT BepoAaTHOCTM 06pa3oBaHus ropioyelt cpeabl

2.1. O6pasoBaHue roptoveii cpeabl (cobbitne [ 'C, ) B paccMaTpuBaeMoM aneMeHTe oGbekTa 0GyCroBEHO
COBMECTHbIM MOSIBMNEHNEM B HEM [10CTATOYHOro KONMMYECTBa roplodero BeLlecTsa unu matepuana (cobbite /B ) un
okucnutens (cobbitne OK') ¢ yyeTom napameTpoB cocTosiHusa (TemMnepaTypbl, AaBReHna W T.4.). BeposTHocTb
obpasosaHus k-1 roptodeit cpeabl (Q.(1°C,) ) ansa cnyyas Hesasucumoctn cobbituit 1B - OK' sbiumcnsioT no

dopmyne

QUC)=0(B) 0Q(O0K,), k=I +10(m—1), (40)

rae Q.(I'B,) - BepoATHOCTb NOSIBNEHUs 4OCTATOMHOIO ANt 06pa3oBaHNs ropodeit cpedbl KonuyecTsa |-ro

roproyero BeLLECTBA B i-M 3rieMeHTe 06bekTa B TeHEHUE rofaa;
Q, (OKm)— BEPOATHOCTb MOSIBMEHUS OOCTATOMHOrO Ansi obpa3oBaHUs roproden cpefbl KOnuyecTBa m-ro

OKUCIUTENS B i-M 311eMeHTe 00bEKTa B TEYEHME roaa;
k, I, m- nopsAgKoBble HOMepa roproqe|7| cpenbl, ropro4yero sewectea U OKUCITINTENA.
2.2. TosiBNeHue B paccmaTpnBaemMoM 3JieMEeHTE o6bekTa roptoyero BellecTtBa k-ro BMga sBnsetcs

crneacTBueM peanusauuy noGorn n3 a, npuunH. BepositHocts Q, (FBk) BbIYMCIISAOT No dopmyrne

, (41)

rae Q,(a,) - BeposiTHOCTb peanuaauny NGO U3 @, MPULYUH, MPUBEAEHHBIX HUXKE;
Q (al)- BEPOSITHOCTb MOCTOSIHHOrO MPUCYTCTBYUS B i-M 3neMeHTe obbekTa roptoyero BellecTsa k-ro Buaa;

Q (az) - BEpOSITHOCTb pasrepmeTu3auuM annapaToB MM KOMMYHMKAUWUA C TFOPHYMM  BELLECTBOM,
pacnonoXeHHbIX B i-M aeMeHTe 06bEeKTa;

Q, (a3)- BEPOSITHOCTb 06pa30BaHUS rOPHOYEro BELLECTBA B pe3yrbTaTe XMMUYECKON peakLmm B i-M afieMeHTe
obbekTa;

Q (a4)- BEPOSITHOCTb CHWXEHUS KOHUEHTpauuu cpriermaTusatopa B ropioyvem rase, nape, XMAKOCTU Wu
a3pPOB3BECU i-r0 3reMeHTa 06bekTa HUXKe MUHUMaNbHO AOMYCTUMOW;

Q (a5)- BEPOSITHOCTb HapYLIEHUS MEPUOANYHOCTU OYUCTKM i-r0 3nemMeHTa o6bekTa OT roproumnx OTXOLOB,
OTNOXEHWI MbINK, Nyxa U T.4.;

Z - KONMYeCTBO &, MPUYMH, XapaKTepHbIX Ans i-ro 06bekTa;
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N - NOPSIAKOBbI HOMEP MPUYMHBI.
2.3. Ha pevictBytowwmx 1 cTposiymxcst o6bektax BepositHocTb (Q, (an )) peanvsauum B i-M aneMeHTe obbekTa

a, NpUYMHBI, NPUBOASLLEN K NOSBMEHNIO K-ro roptoyero BeLLecTBa, BbIYUCIISIOT Ha OCHOBE CTAaTUCTUYECKUX JaHHbIX
0 BPEMEHMU CYLLEeCTBOBAHMS 9TON NPUYUHBI MO hopmyne

K m
Qi (an) :_G'ZTJ' ) (42)
Tp j=1

roe K6 - KoadpdbuumeHT 6e3onacHOCTH, onpeaeneHmne KOTOPOro N3NOXeHo B pasa. 4;
T, - aHanu3vpyemblii Nepuos BPeMeHU, MUH;
M - KONMMYecTBO peanusauuin 8, MpUYMHLI B i-M 3NemeHTe obbekTa 3a aHanManpyemblil NepUoL, BpEMEHH,

T - BPeMs CyLLEeCTBOBaHUS &, MPUYMHBI NOSIBNIEHNS K-TO BuAa roptoyero BeLecTsa npyu j-it peanusaumm B

TeYeHne aHann3MpyemMoro nepuoga BpeMeHu, MyH.
OO6wume TpeboBaHusa k nporpamme cbopa n 06paboTkM CTAaTUCTUYECKNX OAHHBIX U3MNOXEHBI B pa3g. 4.

2.4. B npoekTupyeMbix anemeHTax obbekta BeposiTHocTb ( Q. (a,)) BbluvcnsioT Ans neproga HOpManbHoV
aKcnnyaTaumMmM 9fneMeHTa Kak BepOATHOCTb OTKa3a TEeXHUYECKMX YCTPOWCTB (u3genui), obecneymBaroLmx
HEBO3MOXHOCTb peanusauun a, npuyKH, no popmyne

, (43)

roe R(an) - BeposATHOCTb ©e3oTkasHOM paboTbl MNPOM3BOACTBEHHOrO 000pyAoBaHUSA (M3genwus),
UCKIIOYaloLLEro BO3MOXHOCTbL peanusauum d, MNpuUdnHbI;

A - VHTEHCUBHOCTb OTKa30B MPOW3BOACTBEHHOrO OGOPYAOBAHUS (M3OENUS), UCKIOYAOLWEr0 BO3MOXHOCTb
-1
peanu3auMn a, NpUYMHbLIL, 9

T - oblee Bpems paboTbl 060pyaoBaHus (M34enuvs) 3a aHannsmpyeMbli Nepuoa BpeMeHHU, Y.

2.5. [laHHble 0 HagexHoCcTM obopyaoBaHus (M34envs) npyBeAeHbl B HOPMATUBHO-TEXHUYECKUX AOKYMEHTaX,
cTaHaapTax v nacnoprtax. IHTEHCMBHOCTb OTKa30B 35ieMeHTOB, NpMOOPOB 1 annapaTos NpvBeAeHa B pasa. 5.

2.6. Tpn OTCYTCTBMM CBEAEHUI O MapamMeTpax HaOeXHOCTM aHanuaupyemoro obopynoBaHus (u3genuvs)
nocregHve onpegenstioT pacyeTHbIM NyTeM Ha OCHOBE CTaTUCTUYECKMX AaHHbIX 06 oTkasax aToro o6opyaoBaHus
(n3penus).

2.7. MosBNeHue B i-M aneMeHTe obbekTa k-ro Buaa oKMcnuTens aBnsieTcs crieacTBMeM peanusaumm nobon us
NPUYMH.

b

n

BeposiTHOCTb (Qi (OKk)) BbIYUCIIAOT Mo dhopmMyrnie

 (44)

roe Q (bn) - BEPOATHOCTb peanuaauuny noboit u3 D, npuunH, NpUBEAEHHBIX HIXKE;

Q (bl)- BEPOSATHOCTb TOrO, YTO KOHLIEHTpALUsi OKUCIUTENS, NoaaBaemMoro B CMech i-ro anemeHTa obbekTa,
GonbLue AoNyCTYMON MO roproYecTy;
Q (b2 ) BEPOSATHOCTb NOACOCA OKUCIIUTENS B i-i1 3NIEMEHT C roptoyMM BELLECTBOM;

Qi (b3)- BE€POATHOCTb MOCTOAHHOIO NPUCYTCTBUA OKUCIIUTENA B i-M anemMeHTe 0bbekTa;

KoHcynbTaHTINKOC

www.consultant.ru CrpaHuvua 22 13 96
HaAeXXHas nNpaBoBas noaaep)xKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB [okyMeHT npegocTaBneH KoHcynbTaHTIoC
6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb... [ata coxpaHeHus: 30.11.2015

Q (b4)- BEPOATHOCTb BCKPbITWUSA i-r0 anemeHTa obbekTa C roprovmMm BellecTBOM 6e3 npeasapuTenbHOro
nponapueaHus (NPOAYBKN UHEPTHBLIM ra3om);

Z - konn4ecTeo b, npuunH, xapakTepHbIX 451s i-r0 aremeHTa 06bekTa;

N - NOPAOKOBLIV HOMEP MPUYUHBI.

2.8. BepositHocTm ( Q, (bn )) peanusaunm cobbiTuin, 06ycnaBnMBaroLLMX BOSMOXHOCTb MOSABAEHUS OKUCIIUTENS

k-ro BMga B OMacHOM KOMUYECTBE, BbLIMMCHSIOT ANs MPOEKTUPYyEMbIX 3neMeHToB no copmyne (43), a and
CTPOALLMXCH U AENCTBYIOLLNX SNIEMEHTOB Mo cdopmyne (42).

2.9. BepositHoctb ( Q; (bz)) nogcoca OKUCHUTENA B annapart C ropHYMM BeLeCTBOM BbIMUCHAAKT Kak
BEPOSITHOCTb COBMECTHOW peanuaaumn AByX COBbITUI: HAaXOXAEHWs annapara nog paspexeHuem (cobbitve S, ) u

pasrepmeTu3auumn annapara (cobbitve S, ) no cdopmyne

Q (bz): Q (Sl)' Q (Sz)- (45)

2.10. BepositHocTb ( Q, (Sl)) HaxoXxaeHusa i-ro anemeHTa obbekTa nop paspexeHmeMm B 00wem crydyae

BblYMCNIAOT Mo dopmyne (42), NPUHMMAlOT paBHOW eauHWLE, eCrn 3MEMEHT BO BpeMsi paboTbl HaxoamuTcs Nog
paspexeHnem, u 0,5, ecrn 31eMeHT C paBHOW NePUOANYHOCTBI0 HAXOONUTCS Mof pa3pexeHUeM 1 JaBreHNEM.

2.11. BepositHocTb ( Q, (Sz)) pasrepmeTu3aumy i-ro anemMeHTa Ha pasHbiX CTagusx ero paspaboTku wu

aKcnnyaTaumm BeluncnaoT no opmyne (42 n 43).
2.12. Tpun pacyeTe BEpPOATHOCTU 0OpasoBaHUA B MPOEKTMPYEMOM 3rieMeHTe obbekTa roptoyen cpegpl (

Q, (FC)) HapyLIEeHNs PEXXMMHOIO XapakTepa He y4UTbIBatoT.

2.13. Tpy HeO6XOANMOCTM YUUTBLIBAIOT N MHbIE COBLITUSA, MPUBOASLLME K 0Gpa30BaHMIO roptoden cpeabi.
3. PacyeT BeposTHOCTM NOSIBNEHUS UCTOYHMKA 3aKUraHUs (MLHALMUPOBaHNS B3pbIBa)
3.1. NosiBneHne N-ro UCTOYHMKA 3aXUraHus (MHULMMPOBaHUA B3pbiBa) B aHaNn3MpyemMom aneMeHTe obbekTa

(cobbiTne #3,) 0BycnoBneHo NosIBNIEHMEM B HEM N-TO SHEPTETUHECKOTO (TEMOBOrO) UcToUHMKa (cobbiTne T4, ) c

y g k
napameTpamy, [LOCTaTOuMHbIMW Afii BOCMNaMeHeHust k-1 ropiodeit cpeabl (cobbite B ). BepositHocTb (

Q (HS’n 1 TC, )) MOSIBNIEHNS N-TO UCTOYHMKA 3aXUraHKs B i-M 3rieMeHTe 06bekTa BLIYUCIISIOT Mo hopmyne

Qi (H3n /FCk):Qi (THn)'Qi (B:)a (46)

roe Q (THn) - BEPOSATHOCTb MOSIBMEHUSA B i-M driemMeHTe obbekTa B TeYeHue roga n-ro 3HepreTnyeckoro
(TennoBoro) UCTOYHMUKA;
k .
Q (Bn ) yCrNoBHasi BEPOATHOCTb TOrO, YTO BOCMNaMEHSAOLWas CNOCOOHOCTb NOSIBUBLLErOCS B i-M 3M1eMeHTe

o6bekTa Nn-ro sHepreTM4eckoro (TeNNOBOro) WCTOMHMKA AocTaTovyHa [AONns 3axkuraHua Kk-i roprodein cpepsl,
HaxodsALENcsa B 3TOM 3/IeMeHTe.
3.1.1. Paspag aTmocdepHOro anekTpuyecTsa B aHanu3MpyeMoM 3fieMeHTe OGbekTa BO3MOXEH WK Mpu

nopaxeHun o6bekta monHueit (cobbitre C, ), unu npy BTopuuHoM ee Bosgeiicteum (cobbitne C, ), unu npu 3aHoce
B HEro BbICOKOro noteHumana (cobbitne C).

BepositHocTb (Q, (THn)) pa3psiga aTMOCEPHOro aNeKTpUYecTBa B i-M 3remMeHTe 00beKTa BblYUCASAIT Mo
dopmyne

 (47)

KOHCYﬂbTaHTnnI-OC www.consultant.ru Crpanuvua 23 13 96

HafiéXXHasa npaBoBasA noaoAepXXKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB [okyMeHT npegocTaBneH KoHcynbTaHTIoC
6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb... [ata coxpaHeHus: 30.11.2015

rae Q,(C,) - BeposiTHocTb peanusaumu nioGor u3a C. NpUYMH, NPUBEAEHHBIX HIXE;
Q (Cl)— BEPOSITHOCTb NMOPaXXeHUs i-ro afieMmeHTa 06bekTa MOSIHMEN B TEYEHUE TOAA;
Q, (C2 ) BEPOSITHOCTb BTOPVMYHOIO BO3AEMCTBUS MOSTHUM Ha i-i 3rieMeHT 0GbekTa B TeYeHne roaa;

Q (C3)— BEPOSITHOCTb 3aHOCA B i-/ 9NEMeHT 00bEeKTa BbICOKOrO MOTEHLMana B Te4eHNe roaa;
N - NOPSAAKOBbIN HOMEP MPUYUHBI.
3.1.2. lNopaxeHue i-ro anemeHTa o6beKkTa MONMHNEN BO3MOXHO NPy COBMECTHOM peanuaauun AByx cobbITui -

npsiMOro yaapa MornHun (cobbite t, ) M OTCYTCTBMA HeEUCNpPaBHOCTW, HEMPaBWUIIbHOTO KOHCTPYKTUBHOTO

MCMOIHEHMS UM 0TKa3a MomHMeoTBoaa (cobbitue t)). BepositHocts (Q;(C,)) BbiuucnsioT no dopmyne
Q (Cl) =Q;(t)-Q (tz ) (48)

rae Q.(t,) - BeposTHOCTL OTCYTCTBUS HEUCMPABHOCTM, HEMPABUIIBHOMO KOHCTPYKTUBHOMO UCTONMHEHWS UMK
OTKa3sa MOMHMEeOoTBOoAA, 3aLUMLLAIOLLErO i-A 3NeMeHT 06bekTa;
Q (tz) - BEPOATHOCTb MPAMOro yaapa MOSHWM B i-1 dneMeHT obbekTa B TeyeHne roga.

3.1.3. BepositHocTb (Q; (tz) ) NPSIMOro ygapa MOMHMKU B 06BbEKT BbIMUCTIAT No dopmyne

Q(t)=1-e """ (49)

roe Ny'M - YACO NpAMbIX yaapoB MOJTHUN B 00beKT 3a rog;

T, - IPOJOMXNTENLHOCTL Neproaa HabntoaeHus, rof,.
[nsi 06beKTOB NPAMOYrofibHOM OPMbI

-6
N, ., =(S+6H)-(L+6H)~ny 107 (50)
Ansa kpyrnbix 0GbEKTOB

2 -6
N,,=(2R+6H)"-n -107, (51)

roe S - anuHa o6bekTa, M;

L - wupuHa obbekTa, M;

H - HanBonblias seicota obbekTa, M;

R - paguyc o6bekTa, m;

N, - cpefHee YnCno yaapoB MOSTHUM Ha 1 KM2 3eMHOMN NOBEPXHOCTU BblbupatoT 13 Tabn. 3.

Tabnuua 3
[IpOOOJIXUTEJIEHOCTE T'PO3OBOM 20 - 40(40 - 60|60 - 80| 80 - 100
OEeATEeJIbHOCTM 3a TI'OX, Y n 6oJiee
CpenHee UMCJIO yIapOB MOJIHUU 3 6 9 12
B roxm Ha 1 kM2

3.1.4. BepositHocTb (Q, (tl)) NPVYHUMAIOT PaBHOW €AMHULE B CIlydae OTCYTCTBMS MOSHME3awmnTbl Ha 00bekTe

KoHcynbTaHTINKOC
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U Hann4msi OWMOOK NpU €€ NPOEKTUPOBAHUMN U U3TOTOBIIEHUN.

BbiBOO O COOTBETCTBUMM OCHOBHbLIX MapaMeTpoB MONHMEeOoTBoAa TpeboBaHMAM, MpPeabsBASEMbIM K
MoOnHuesawmTe obbekToB 1, 2 U 3-11 KaTeropuin, AenatT Ha OCHOBaHUW pe3yrnbTaToB MPOBEPOYHOro pacyeTta u
petanbHoro obcnegoBaHnsa MonHueoTBoga. OCHOBHble TpeboBaHMs K MonHuMeoTBogam obbektoB 1, 2 u 3-n

kaTeropui npuseaeHsl B CH-305. Mpu Hanuumm MonHuesawwmTsl BeposiTHocTb (Q, (tl)) BbIYMCNAT No hopmyne

Q) =227 +0-p). 2

%

rae K - koacbdpnumeHT GesonacHocTu, onpeneneHne KoToporo U3MNoXKEHO B pasp. 4;
7,- aHanu3upyembiin Nepuoa BPEMEHU, MUH;

7, - BPEMs CYLLEeCTBOBaHWUS HEMCNPABHOCTM MOSTHUEOTBO/A MPU -1 ee pearnusaumm B Te4eHre rofa, MuH;
M - KONNYECTBO HEUCTIPABHBIX COCTOSIHWIA MONTHNE3aLUMNThI;
[ - BepoaTHoCTb 6e30TkasHom paboTsl MonHuesawmTsl ( S =0,995 npu Hanuuum monHnesawmTsl Tna A n

B =0,95 npu Hannumm monHuesawwmTsl TUNa B).

Ona  npoekTMpyeMbix OOBEKTOB BEPOATHOCTb OWMOKM MNpWU  MPOEKTMPOBAHUM  MOJSHWE3aLWNUTbl  He
paccynTbIBaIOT.

Mpu pacvete Q. (f,) cywecTtsywed MONHME3AWNUTLI  HapyLUEHWE MNEPUOAUYHOCTU  MPOBEPKYU

COMPOTMBIEHNS 3aszemnuteneli (oMH pa3 B ABa roda) pacueHMBalT Kak HaxoXAeHue MOSHMe3aluTbl B
HeucrnpaBHOM COCTOSIHMWU. Bpemsi cyluecTBOBaHWA 3TOW HEUCNPaBHOCTM ONpeaensioT Kak NPOAOIKUTENBHOCTb
nepuoaa Mexay 3annaHupoBaHHbIM U haKTUHECKMM CPOKaMM NPOBEPKU.

3.1.5. BepositHocTb ( Q; (C2 )) BTOPWYHOrO BO34ENCTBMS MOSHMM Ha OOBEKT BbIYUCTIAIOT NO hopmyre
Q (Cz ) =Q, (tz ) Q (ts )  (53)

roe Q, (ts) - BEPOATHOCTb OTKa3a 3alUMTHOro 3a3eMIIeHUs B TedeHne roga.
3.1.6. BepositHocTb ( Q, (t3)) npy OTCYTCTBUM 3ALLUUTHOIO 3a3EeMIIEHUS UITM NEPEMbIYEK B MecTax CoOnmxeHus

MeTannMyeckux KOMMYHWKauuii MpUHUMAlOT paBHOW eauHuue. BepositHocTs ( Q) (tg) ) HeucnpaBHOCTU
CYLLECTBYIOLLEN CUCTEMBI 3aLLUTBI OT BTOPUYHBLIX BO3AENCTBUA MOJTHUM ONpeaensitoT Ha OCHOBaHUW pe3ynbTaToB ee
o6crnenoBaHus aHanorniHo sBepositHocT ( Q, (an )) no coopmyne (42).

Ons NPOEKTNpyemMbIX 06bekToB BEPOATHOCTb OTKa3a HeucnpaBHOCTU 3alUUTHOINoO 3a3eMJiEHUA He
paccynTbiBaeTCH, a NpuHNMaeTCcAd paBHOVI eanHuue nnu Hymnw B 3aBUCMMOCTU OT €e Halilndn4a B NPOEKTe.

3.1.7. BeposaTHOCTb (Qi(CS)) 3aHOCa BbICOKOrO MOTEHUMana B 3awuliaemMbli OOBLEKT BbIMMCHSIOT
aHanorvnyHo sepositHocTt ( Q; (C2 )) no (53).
3.1.8. BepositHocTb ( Q, (tz)) npu pacyete (Q, (Cz)) n (Q, (C3)) BbIUMCNAT Mo dopmyne (49), npuyem

3HauyeHusi napametpoB S 1 L B chopmynax (50 u 51) HeobxoauMo yBennuuTh Ha 100 M.
3.1.9. SnekTpuyeckas Uckpa (ayra) MOXeT NOSIBUTLCS B aHanNu3npyemMom aneMeHTe oobekTta (cobbitne 14,

) NPV KOPOTKOM 3aMbIKaHUM SNEKTPONPOBOAKYK (CoBbITUE € ), NPV NPOBEAEHUM JNIEKTPOCBAPOUHbIX paboT (CobbiTe
€,), NP1 UCKPEeHUN 3NeKTPoobOopyAOBaHMS, HE COOTBETCTBYIOLLLErO MO UCMOMHEHNIO KaTeropun 1 rpynne ropioven
cpepbl, HaxodsLLencs B 3TOM anemeHTe (cobbiTe €, ), Npu paspsiaax CTaTU4eckoro anekTpuyecTsa (cobbitne €,).

BepositHocTb (Q; (THn) ) BLIYMCNSOT NO hopmyne
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Q (THn) :1_1i[[1_Qi (en)]’ (54)

roe Q, (en) - BEPOATHOCTb peanuaaumn niobon n3 e, npudnH, NPMBEAEHHbIX HXKE;

Q, (el)- BEPOSATHOCTb MOSIBIIEHUS] UCKP KOPOTKOrO 3aMblKaHUS! SM1EKTPONPOBOAKM B i-M 3/ieMeHTe B TeYeHue
roga;

Q (e2 ) BEPOSITHOCTb NPOBEAEHMS 3NEKTPOCBAPOYHbIX PaboT B i-M aneMeHTe 06bekTa B TeYeHWe roaa;

Q (63)- BEPOSITHOCTb HECOOTBETCTBUSI SNEKTPO0OOPYA0BaHNS i-ro aremMeHTa obbekTa kaTeropum u rpynne

roptoyer cpeabl B Te4eHWe roaa;
Q (64)— BEPOSITHOCTb BO3HWKHOBEHWSI B i-M 3neMeHTe o0bekTa paspsiioB CTATUYECKOro 3feKTpuyecTBa B

TeyeHue roaa;
Z - KONUYECTBO €, NPUYUH,
N - NOPSIAKOBbLIV HOMEP NPUYKMHbI.
3.1.10. BeposaTHOCTb (Qi(el)) NosIBIEHUs B i-M arieMeHTe 00bekTa UCKP KOPOTKOro 3aMblKaHUS BbIYMCISOT
TONbKO AN AENCTBYIOLLMX N CTPOSLLUXCS ANEMEHTOB 06BHEKTOB No hopmyne

Q; (91): Q (Vl)'Qi (Vz)'Qi (Z) (55)

roe Q (Vl) - BEPOATHOCTb BO3HUKHOBEHWSI KOPOTKOMO 3aMblKaHWUS NEKTPONPOBOAKN B i-M drieMeHTe obbekTa
B TEYEHWe roga;

Q (Vz)' BEPOATHOCTb TOr0, YTO 3HAYEHUE ANEKTPUYECKOro TOKa B i-M 3rieMeHTe ob6bekTa NexuT B gnanasoHe
MOXXapoOoMacHbIX 3HAYEHNI;

Q (Z) BEPOSATHOCTb OTCYTCTBUS UMW OTKa3a annapaToB 3almuTbl OT KOPOTKOrO 3aMblKaHUSA B TeYEHMe roaa,
onpegensatwascs no n. 3.1.30.

3.1.11. BepostHocTb ( Q, (Vl)) KOPOTKOrO 3aMblKaHWsI 3r1EKTPONPOBOAKN Ha OENCTBYIOLWNX U CTPOSLLUXCH
ob6bekTax BbIMUCTIAIOT HA OCHOBAHMM CTATUCTMYECKUX OAHHBIX MO dopmyre (42).

3.1.12. BepositHocTb (Q; (Vz)) HaxoXOeHUs ANEKTPUYECKOro ToKa B AuanasoHe NoXapoonacHbIX 3HaYeHuin

BbIYMCNIAOT Mo opMyne

Q (v,) ~ L=l 'Il , (56)

IK.S_ 0

rae |, - MmakcumanbHoe ycTaHOBMBLLEECS 3HAYEHME TOKa KOPOTKOrO 3amblkaHus B kaberne unv npoBoAe;
l,- ANnUTenbHO AONYCTUMBIN TOK ANs KaBens Unu NPoBoAa;
|, - MMHMManbHOEe NoxapoonacHoe 3HaYeHWe ToKa, NPOTeKatoLLEro Mo Kabero unu NpoBoAY;

|, - MmakcumanbHoe noxapoonacHoe 3HauyeHue Toka, npoTekatoLiero no kabento; ecrm |, Gombwe | ., 10

K.3 ?

npusumatot 1, =1 .
3Hayenuss TokoB |, wm |, onpepensitor akcnepumeHTanbHo. [ns kaGeneii W NpOBOAOB C

nonueuHunxnopugHon usonsumen |, =2,51, , a 3vavenne 1, =211, un 18l, pns kabens n npoeopa

COOTBETCTBEHHO. B oTcyTcTBME AaHHbIXx Mo |, n |, BepOFITHOCTI:(Qi(VZ))I'IpI/IHI/IMalOT paBHOIA 1.

3.1.13. BepositHocTs (Q; (ez)) NpOBeAEHUS B i-M aNleMeHTe 0ObeKTa 3NeKTPOCBaPOYHbIX paboT BbIMMCHIAIOT
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TONbKO ANA AEVCTBYIOLLUMX U CTPOSLLMXCS SEMEHTOB 0ObekTa Ha OCHOBE CTaTUCTUYECKMX AaHHbIX MO hopMmyrne
(42).

3.1.14. BepositHocTb ( Q, (63)) npu HernpepbiBHON paboTe anekTpoobopyooBaHWs MPUHUMAKOT Ha BCeX
obbekTax paBHOW eduHULE, ecnun AaNeKkTpoobopyaoBaHUe He COOTBETCTBYET KaTeropumn v rpynne ropoyen cmecu,
um 107° - ecrm cooTtBeTcTBYET. [pn nepuogmyeckon paboTe 3nNeKTpooOOpyAOBaHUA U €ro HeCOOTBETCTBUM
KaTeropum u rpynne roptovei cpeabl BeposiTHocTb (Q, (eg)) BbIUMCNAOT aHanornyHo BeposiTHocth (Q, (an)) no

dopmyne (42). Ecnu anektpudeckasl WCKpa MOSIBNAETCA JMWb NPU  BKIIIOYEHWM W BbIKITHOYEHNUM
3MeKTpooGOopyAOBaHNS, HE COOTBETCTBYIOLLEro KaTeropuMum W rpynne roptoveint cpegbl (Mpu N BKIOYEHUSIX U

BbIKIoueHusix), To BepositTHocTb (Q; (63)) BLIYMCIISIIOT aHanornyHo BepositHocth ( Q) (tz)) no copmyne (49). B
cny4yae COOTBETCTBUA 3nekTpoobopynoBaHWst roproyen cpede BbluMcneHHoe no ¢opmyne (49) 3HadeHue
BeposiTHocTH ( Q, (eg)) ymHoxaroT Ha 107

3.1.15. BeposiTHOCTb (Qi(e4)) nosiBNeHns B i-M anemMeHTe obbekTa MCKP CTaTUYecKOro aneKkTpuyecTsa
BbIUMCASAIOT NO hopmyre

Qi(e4):Qi(Xl)'Qi(X2)' (67)

roe Qi(Xl) - BEPOSITHOCTb MOSIBIIEHUSA B i-M 3fIEMEHTE YCIOBUIA ANA CTAaTUYECKON NeKTpM3aunm B TeYeHme
roaa;

Qi(Xz)— BEPOSITHOCTb HamnMuuMs HEUCMNPaBHOCTM, OTCYTCTBUS U HEI(MEKTUBHOCTM CPEACTB 3aLlUUTbl OT
CTaTM4eCKOro 3reKkTpu4ecTBa B TeYEHMe roaa.

3.1.16. BepodaTHOCTb (Qi(Xl)) NPUHMMAIOT PaBHOW edMHMLE, eCrn B i-M aNeMeHTe 00bekTa NpUMEHSIT U

5
BbIGMPAIOT BELLECTBa C yAenbHbIM 06bEMHbLIM 3NeKTPUYEecKkUM conpoTuenenmem, npesbiwaowmm 10° OM-M . B
ocTarnbHbIx cryyasx ( Q; (Xl)) MPUHUMAIOT PaBHOM HYIO.

3.1.17. BeposiTHOCTb (Qi(Xz)) NPUHUMAKT PaBHOW eauHuUE MpU OTCYTCTBUU UNU Hed3XdEKTUBHOCTU
CpeacTB 3alUMTbl OT CTAaTMYECKOro anekTpuyecTBa. BeposTHoCTb (Qi(X 2)) HencnpaBHOCTN CPeAcCTB 3aluThbl B

AEVCTBYIOLLMX 3IEMEHTaX BbIYUCTISIOT HA OCHOBAHWM CTAaTUCTUYECKUX AaHHbIX aHanormyHo sepositHoct ( Q, (an))
no copmyne (42).
BeposiTHoCTb ( Qi(Xz)) B MNPOEKTMPYEMbIX 3MeMeHTax O0beKkTa BbIMUCASKT aHanorMyHo BEpPOATHOCTM (

Q (an ) ) no popmyne (43) Ha OCHOBaHWM AAHHbIX O HAOEXHOCTW NPOEKTUPYEMbIX CPEACTB 3aLLUUTbI OT CTATUYECKOro

3NeKTpMYecTBa (HanpMMep, CPEACTB NOHM3ALMM UMK YBMNAXHEHWSA BO34yXa U T.M.).
3.1.18. ®PpUKUMOHHBbIE UCKPLI (MCKPbI yaapa U TPeHWs!) NOSBMASIOTCA B aHanM3npyeMoM 3areMeHTe obbekTa

(cobbitve TH ) npn NpUMEHEHWM WCKPOOMACHOTO WHCTpyMeHTa (cobbitue f), mpu paspywennn asmwxywmxes
y3noB u getanen (cobbitne f2 ), MPX MpUMEHEeHUn pabounmmn obyBKu, NOAOUTON MeTanM4yeckumm Haborkamu n
reo3gamu (cobbiTne f3 ), NpV NonagaHun B OBUXYLLMECS MEXaHW3Mbl MOCTOPOHHUX NpeaMeToB (cobbiTne f4) n

T.A., NPV yAape KpbILWKK MeTannmueckoro nioka (cobuitne ;). BepositHocts (Q, (T4,) ) BbluncrsioT no hopmyrie

 (58)

roe Qi(fn) - BEPOSAITHOCTb peanuaauum mobon na . npuunH, npuseseHHbIX HkKe;

Qi(fl)- BEPOSATHOCTb MPMMEHEHUS B i-M 3fIeMEHTEe 00beKkTa MeTanmyeckoro, LWNnMgoBanbHOro N Apyroro
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MCKPOOMNacHOro MHCTpyMeHTa B TedeHune roga,
Qi(fz)' BEPOATHOCTb pa3pylweHnAa OBMXKYLLNXCA Yy3NnoB U aertanem i-ro anemeHTa obbekTa B TeHeHUe roaa;

Qi(fs) - BEPOATHOCTb WCMONb30BaHUs pabounmy obyBu, NOAOUTON MeTannmMyeckumu Habovikamu wu
reo3gsmMu, B i-M anemeHTe obbekTa B Te4eHue roaa;

Qi(f4) - BEpOATHOCTb MonagaHus B [OBWXKYLLMECH MeXaHu3Mbl i-ro arnemMeHTa obbekTa MOCTOPOHHMX
npeaMeToB B TeYEeHUe roaa;

Qi(f5 ) - BEPOSATHOCTb yAapa KpbILWKXM MeTanMyeckoro fioka B i-M afieMeHTe obbekTa B TeyeHue roaa;

N - NOPAOKOBLIV HOMEP MPUYUHbI;

Z - konnyecteo  f, mpuuun.

3.1.19. BeposaTHOCTb (Qi(fl)) BbIYMCNAIOT TOMLKO AN AENCTBYIOLWMX N CTPOSLUNXCH 3NIeMEHTOB 06bekTa Ha
OCHOBaHWW CTATUCTUYECKUX AaHHbIX aHanornyHo BeposiTHocTam ( Q, (an )) n(Q; (t2 )) no copmynam (42 nnm 49).

3.1.20. BepositHocTb ( Q, ( f2) ) ANS OEWCTBYIOLLUMX U CTPOSALLUXCA INEMEHTOB OObeKTa BbIYMCISAT Ha
OCHOBaHWW CTATUCTUYECKMX AaHHbIX aHanornyHo sepositHocTm (Q, (an )) no cpopmyne (43).

[na npoekTupyemblx 3remMeHToB ob6bekTa BepOATHOCTb (Qi(fz)) BbIYMCIISIOT aHaNOrMYHO BEPOATHOCTM (
Q, (an )) no popmyne (43) Ha OCHOBaHUW NapameTpPOB HaAEXHOCTUN COCTaBHbIX YacTen.

3.1.21. BepositHocTb ( Q, ( f3) )n (Q ( fg ) ) BEIYUCTIAIOT TOMBKO AN AENCTBYIOLLMX U CTPOSILLIMXCSA 3MTIEMEHTOB
ob6bekTa aHanormyHo BepositHocT ( Q; (an )) no cdoopmyne (42).

3.1.22. BeposiTHOCTb ( Qi(f4) ) BbIYMCNAIOT ANA AENCTBYIOWUMX U CTPOSLUMXCA 3NEeMeHTOB oObekTa Ha

OCHOBaHWW CTATUCTUYECKMX JaHHbIX aHarnorniHo sepositHoctu ( Q, (an )) no cdoopmyne (42), a NS NPoOEKTUPYeMbIX

anemeHToB No opmyre (43) kak BEpOATHOCTb OTKa3a 3aLUUTHbIX CPeACTB.
3.1.23. OTKpbITOE NNamsi U UCKPbI NOSIBNSAOTCS B i-M 3rieMeHTe obbekTa (cobbitne 7/, ) npu peanusaumu

no6oi n3 npuand .. BepositHocts ( Q. (T4 ,) ) BbluncnsioT no dopmyre

+ (59)

roe Q (hn) - BEPOATHOCTb peanuaauunn moboint u3 N, npuunH, npuBeseHHbIX HIKE;
Q (hl)- BEPOSATHOCTb CXKMraHWsl TONMMBA B Nevax i-ro afieMeHTa o6bekTa B Te4YeHue roaa;

Q (hz)- BEPOATHOCTb MPOBEAEHUS ra3oCBapOYHbIX U APYrUX OrHEBbIX paboT B i-M arnemMeHTe obGbekTa B
TeuyeHve roaa;

Q (hs)- BEPOATHOCTb HECOBNIOAEHNS peXxnMa KypeHus B i-M anemMeHTe obbekTa B TedeHue roaa;

Q (h4) - BEpPOSITHOCTb OTCYTCTBUS MININM HEWUCMpPaBHOCTU WCKporacutene Ha ABUraTensix BHYTPEHHEero
CropaHusi, pacrnorioXeHHbIX B i-M a1ieMeHTe 06bekTa, B TeYeHue roaa;

Q (hs)— BEPOATHOCTb UCMOb30BaHUS PaboumMMm CrIMYEK, 3aXKUranoK UM roperiok B i-M areMeHTe obbekTa B
TeyeHue roaa;

Q, (he ) BEPOATHOCTb BbIOPOCOB HArpeToro rasa M3 TeXHUYeckoro obopyaoBaHus B i-M arieMeHTe obbekTa B

TeyeHwue roaa;
Z - KONUYECTBO MPUUUH;
N - NOpAAKOBbIA HOMEP MPUYUHDI.
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3.1.24. BepostHocTb ( Q; (hl)) BbIYUCIIAIOT 4115 BCEX SNIEMEHTOB 06BbEKTa No hopmyne

K m
Q(h)=—=2->"7,,(60)
j=L

23

rae K - koacpdumumeHT GesonacHocTH, onpeneneHne KOTOPOro U3MOXeHo B pasa. 4;

7, - aHanu3vpyeMblil Nepuos BPEMEHN, MUH;

M - KONMMYECTBO BKIMHOUYEHUI MEeYN B TEYEHNE aHanM3npyeMoro nepuoaa BpemMeHu;

7 ;- Bpems paboTbl neym i-ro aremMeHTa 06bekTa npu j-M ee BKIYEHUN B TeYeHNEe aHannamMpyemoro nep1osa
BPEMEHU, MUH.

3.1.25. BepoATHOCTM (Qi(hz)), (Qi(hs)), (Q, (h4)), (Qi(hs)) " (Qi(he)) BbIYMCTISIOT TOMBKO ANA

OENCTBYIOLLMX U CTPOSALLMXCS OO BEKTOB HA OCHOBE CTATUCTUYECKMX OAaHHBLIX aHANOMMYHO BEPOATHOCTH No hopmyrne
(60).

3.1.26. HarpeB BellecTBa, OTAENbHbLIX Y3MOB U MOBEPXHOCTEN TEXHOIOMMYECKOro OOOpYAOBaHUSA i-ro
anemeHTa 06bekTa, KOHTAKTUPYIOLLMX C ropioveil cpepdow, Bbille AOMycTUMOW Temnepatypbl (cobbitve 17, )

BO3MOXeH Npw peanusauum nodoit 3 K, npuunH. BeposTHOCTb BbIMMCHAIOT NO hopmyre

, (61)

rae Q,(K,) - BepositHocTb peanusaumm no6or na K, NpuumH, NpuBeaeHHbIX HUXE;

Q. (K,) - BeposiTHOCTb HarpeBa ropto4ero BeLecTsa Uiv NoBEPXHOCTU 060PYA0BaHMS i-ro anieMeHTa o6bekTa
Npy BO3HUKHOBEHUM NEPErpy3Kkn 3NEKTPOCETH, MallnHbI U annapaToB B TEYEHME roaa;

Q. (K,) - BeposTHOCTb OTKa3a cUCTEMbI OXMaxaeHus annapara i-ro anemeHTa o6bekTa B TedeHue roaa;

Q, (K3) - BEpPOSITHOCTb HarpeBa MOBEPXHOCTEW U FOPHOYMX BELLECTB MpPU BO3HUKHOBEHWUWM MOBbILLIEHHbIX
nepexogHbiX CONPOTMBIEHUI 3NEKTPUYECKNX COEAMHEHWI i-ro anemMeHTa oObekTa B TedeHne roga;

Q.(K,) - BeposTHOCTb MCMONb3oBaHUS 3MEKTPOHArpeBaTesNbHbIX NPUBOPOB B i-M 3rieMeHTe obbekTa B
TeyeHue roga;

Qi(KS) - BEPOSATHOCTb HarpeBa MOBEPXHOCTEN MpW TPEHMM B MOALUMMHUKAX B i-M 3nemeHTe obbekTa B
TeyeHue roga;

Q, (KG)— BEPOSTHOCTb pa3orpeBa OT TPEHUSA TPAHCMOPTHBIX JIEHT U NMPUBOOHbLIX PEMHEN B i-M 3NieMeHTe B
TeyeHue roga;

Q. (K,) - BeposTHOCTb Harpesa NOBEPXHOCTEN UHCTPYMEHTa 1 MaTepuanos npu o6paboTke B i-M aneMeHTe
ob6bekTa B TeYeHMe roaa;

Qi(Kg) - BEPOSATHOCTb HarpeBa ropruMX BELLECTB B i-M 3nemMeHTe obbekTa A0 onacHbiX TemnepaTtyp no
YCIOBUSIM TEXHOJTOTMYECKOrO MpoLiecca B TeYeHne roga.

3.1.27. Meperpyska aNeKTPUYECKUX KOMMYHMKALMIA, MaluH M annapaTtoB (cobbiTve K, ) BO3MOXHA Mpu
HENCNPaBHOCTU UM HECOOTBETCTBUU annapaToB 3aLUUThl ANEKTPUYECKUX CETEN, a TakkKe Npu peanu3auun nodon
U3 NpUYnH Y, .

BepositHocTb (Q, (Kl) ) BbIUMCASAOT No hopmyrne
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, (62)

roe Q, (ym) - BEPOATHOCTb peanuaaumm nobon n3 Y, NpUdnH, NpuBEeAEHHbIX HUXE;

Qi(yl)- BEPOSITHOCTb HECOOTBETCTBUSA CEYEHUS ANEKTPONPOBOAHUKOB Harpy3ke 3MeKTPOrnpUeMHUKOB B i-M
3NeMeHTe B TedeHne roga;

Q (y2 ) - BEPOATHOCTb MOAKMIOYEHUA OOMNOSNTHUTENbHBLIX 3MEKTPONPUEMHUKOB B i-M 3rieMeHTe obbekta K
3NEKTPONPOBOAKE, HE PACCYMTAHHOW Ha 3TY Harpysky;

Q (y3 ) - BEPOATHOCTb YBENUYEHMS MOMEHTA Ha Barny aNeKkTpoABuratensi B i-m anemMeHTe obbekTa B TeHeHne
roga;

Q (y4 ) BEPOSATHOCTb NMOBbILLEHNS] HANPSXKEHUSI B CETU i-r0 3rieMeHTa oObekTa B TeHYEHWe roaa;

Q (ys)- BEPOSATHOCTb OTKIOYEHMSA dasbl (OBYX(a3HbIN pexnm paboTbl B yCTaHOBKaX TpexdasHoro Toka) B
ceTwn i-ro anemeHTa obbekTa B Te4eHune roga;

Q (ye ) BEPOSATHOCTb YMEHbLLEHUS CONMPOTUBMEHMS 3NEKTPONPUEMHUKOB B i-M 3fIeMeHTe 00bEKTa B TEHYEHNE
roga;
Q.(Z)- BEPOSITHOCTb OTCYTCTBUS HEUCMPABHOCTU UITM HECOOTBETCTBMS annapaToB 3alUUThbl 3NEKTPUHECKNX

I
CUCTEM i-ro anemMeHTa obbekTa OT neperpysku B Te4eHue roga.

3.1.28. BeposaTHocTn ( Qi(yl) ), (Q; (yz) ), ( Qi(y4) ), (Q; (ys) ), ( Qi(ye) ) BBIMMCRAKOT TOMbKO [AMs
AEVCTBYIOLLMX 1 CTPOALMXCSH OBBEKTOB aHanornyHo BepositHocTm ( Q, (hl)) no coopmyne (60).
3.1.29. BeposTHOCTb ( Qi (y3) ) BbIUMCMAKT ANA OEWCTBYHOLWNX M CTPOSLLMXCSA OOBEKTOB aHamnorndHo

BeposiTHocTm (Q, (hl)) no dpopmyrnie (60), a Ans NPOEKTUPYEMbIX 0GBEKTOB aHanormyHo sepositHocTu ( Q, (an )) no
dopmyne (43), kak BEPOATHOCTb 3aKNUHMBAHWUSA MEXaHW3MOB, NPUBOAUMbIX B OENCTBUE 3NEKTpoABMraTenem.
3.1.30. BepositHocTs ( Q, (Z)) BbIYMCIIAIOT 4118 AENCTBYIOLLUX 3N1eMEHTOB 06bekTa aHanorm4yHo BEPOATHOCTY (

Q (hl)) no copmyne (60), AnNA NPOEKTUPYEMbIX 3INIEMEHTOB MPU OTCYTCTBMM annapaToB 3aliuTbl NPUHUMAOT
paBHOW €AMHMLE, @ NPY UX HANWYMK BBIMUCTISIOT aHanormyHo sBepostHocTy (Q, (an )) no copmyne (43).

3.1.31. BepositHoctn ( Q; (Kz) ) BbIYUCASAKT AN MPOEKTUPYEMbIX 3MIEMEHTOB OObEKTa aHanorndHo
BeposiTHocTn ( Q, (an)) no dgopmyne (43) kak BEpOATHOCTb OTKasa YCTPOWCTB, obecneymBalolmX OXMaxKaeHune
annapara, a 4nsl CTPOALMXCS U AeNCTBYIOLLMX SNIEMEHTOB aHanornyHo sepositTHocTm ( Q, (hl)) no copmyne (60).

3.1.32. BepositHocTb (Q; (K3) ), (Q,(K,)) v (Q, (K;) ) BblumcnsioT Tonbko Ans AENCTBYIOLIMX U CTPOSILLMXCS
06bekToB aHanormyHo sepositHoct (Q, (hl)) no cpopmyne (60).

3.1.33. BepositHoctb ( Q, (Ks) ) m (Q (K7) ) BbIMUCIISAOT ANsi NPOEKTUPYEMbIX 3M1EMEHTOB OObekTa
aHarnornyHo BepositHocTu (Q, (an )) no copmyne (43) kak BEPOSATHOCTb OTKa3a CUCTEMbl CMa3ky MEXaHU3MOB i-ro
anemMeHTa, a Ans CTPOSILLMXCSA U AeCTBYIOLLMX 31IEMEHTOB aHanornyHo sepositHocTm ( Q, (hl)) no copmyne (60).

3.1.34. BepoATHOCTb (Qi(KS)) NPUHUMAIOT paBHOW efuHULEe, ecrnin B COOTBETCTBUM C TEXHOMOrMYecKown

HEeoBX0AMMOCTbBIO MPOMCXOONT HarpeBs ropoYmx BeLEeCTB 40 OMacHbIX TeMnepaTtyp, UM Hymo, eCiv Takoi npoLuecc
He MPOMUCXOAMNT.

BepositHocTs ( Q.(7TH ) ) noseneHus B ropioyem BELLECTBE UMM MaTepuarie O4aroB 3K30TEPMUYECKOro
OKMCINEHNA UMW PasNoXeHUs, NPUBOASALLMX K CAMOBO3ropaHmio, BbIYUCIAIOT Mo hopmMyrie
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, (63)

roe Q, (mn) - BEPOATHOCTb peanusauum nobor n3a M NpuynH, NpUBEAEHHBIX HUXE;

Qi (ml)- BEPOATHOCTb MNMOABJIEHNA B i-M anemeHTe obbekTa o4vara TennoBOro CaMOBO3ropaHua B Te4eHune
roaa;

Qi (m2 )- BEPOATHOCTb NMNOABJIEHUNA B i-M anemeHTe obbekTa oyara XMMMUYECKOro BO3ropaHund B Teé4eHne roga,

Q, (m3)— BEPOSATHOCTb NOSIBIIEHNS B i-M 3rieMeHTe 06bekTa oyara MMKpPOOMONOrMYeckoro caMmoBO3ropaHnst B
TeyeHune roga.

3.1.35. BepostHocTb (Q; (ml)) BbIYUCIIAIOT A4N1S1 BCEX 3/IEMEHTOB 0ObekTa no hopmyne
Q (ml) =Q; (Pl)' Q (Pz)v (64)

roe Q,(Pl) - BEPOSITHOCTb MOSIBNEHUSI B i-M 3NieMeHTe oObekTa B TeYeHMe roda BEeLLEeCTB, CKIMOHHbIX K
TENnnoBoMY CaMOBO3ropaHuio;

Q, (Pz)- BEPOSATHOCTb HarpeBa BeLLECTB, CKITOHHbIX K CaMOBO3ropaHuio, Boile 6e3onacHon Temneparypbl.
3.1.36. BepositHocTb (Q, (Pl)) BbIYMCNAIOT AN BCEX 3neMeHToB obbekTa no chopmynam (60 nnm 43).

3.1.37. BeposATHOCTb (Qi(PZ)) NPMHUMAIOT paBHOW eduHUUe, ecnnv TemnepaTtypa cpegbl, B KOTOpPOM

HaxoauTcA 3TO BeLeCTBO, Bbille UK paBHa ©e3onacHomn TemMmnepartype, Win Hyrnk, ecim TeMmnepartypa cpebl HNxe
ee.

BesonacHylo TemnepaTypy cpedbl AN BELECTB, CKMOHHbIX K TennosoMmy camoBosropaHuto (I, ), °C,
BbIYMCIIAT Mo hopmyrne

t, =0,7t., (65)

rae t, - TemnepaTypa camoBo3ropaHusi BellecTBa, Bbluncnsiemas no n. 5.1.6, °C.

3.1.38. BepositHocTb (Q; (m2 )) BbIYMCNAT AN BCEX 3NIEMEHTOB 00bekTa no dhopmyrne

Qi(mZ):Qi(gl)'Qi(QZ)' (66)

roe Qi(gl) - BEpPOATHOCTb MOSIBMEHWA B i-M 3reMeHTe oOObeKkTa XUMWYECKU aKTUBHbIX BeELLECTB,
pearvpylowmux mexay cobon ¢ BbigeneHmem 60nbLIOro konMyectsa Tenna, B Te4yeHme roaa;

Q, (g, )- BEpoATHOCTL KOHTaKTa XMMWUYECKU aKTUBHbIX BELLECTB B TEYEHUE roaa.

3.1.39. BepositHocTu ( Q, (gl)) n (Q, (g2 )) BbIUMCNAOT aHanornyHo sepositHocTu (Q; (hl)) no copmyne (60),
ecrnu peanusauma cobbituii g, u J, obycrnosneHa TEXHOMOTMYECKUMN YCMOBUAMU WM MEpPOonpUATUAMM

OpraHW3aunoHHOrO XapakTepa, U BbIYUCTISIOT aHanormiHo seposiTHoct Q, (an) no cdopmyne (43), ecnm atn
CO0bITMSA 3aBUCAT OT HAAEXHOCTM 06opyaOBaHuS.
3.1.40. BeposaTHOCTb (Qi (mg)) paccuuTbIBalOT AN OEWACTBYIOLLMX UM CTPOSILLMXCS OOBEKTOB aHanorM4yHo

BeposiTHocTm ( Q, (hl)) no copmyne (60).

k .
3.2. BepodaTHOCTb (Qi(Bn)) TOro, YTO BOCMMAMEHSLWAasAcsi CnocobHOCTb MOSABUBLUErOCA B i-M 3/1EMeHTe
0o0beKTa n-ro 3HepreTMyeckoro (TEMsIOBOro) WCTOYHUKA [JOCTaTOuMHa [Anis 3aXuraHust k-n roprodert cpegel,
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HaxogslWenca B OTOM 3nemMeHTe, onpeaensdeTcd 9SKCNepMMEHTanbHO WM  CPaBHEHMEM MapamMeTpoB
3HepreTMyecKkoro (TensioBOro) UCTOMHUKA C COOTBETCTBYHOLLMMMK MOKasaTeNnsamMu MOXapHOW OMacHOCTU roproyen
cpegapl.

k
3.2.1. Ecnn panHble ans onpegenenuns (Q (B;) ) otcyTtetByoT nnm ux goctatouHoCTh BhI3biBaET COMHEHME,
k
T0 3HaveHve sepositHocTu (Q, (B) ) npuHumatoT pasHbim 1.

3.2.2. BepoAaTHOCTb (Qi (B:) ) NPUHMMAIOT PaBHOM HYNIO B CNEAYOLWMNX Criyyasx:

€CIN UCTOYHUK He crnocobeH HarpeTb BewecTBo Bbile 80% 3HayeHus TemnepaTypbl CamoOBOCNIaMEHEHUS
BeLLleCTBa Unv TemnepaTypbl CAaMOBO3ropaHus BeLLECTBa, MMEHLLIENO CKMOHHOCTb K TEMSIOBOMY CaMOBO3rOpPaHuio;

€Cnn 3Heprusi, NnepedaHHasi TenmnoBbIM MCTOYHWKOM FOpHYEMy BeLecTBy (Mapo-, raso-, MblfieBO34YLUHON
cmecu), Hmke 40% MUHUMANbHOWM 3HEePrumn 3aXKnraHus;

€Cnn 3a BpPeMsi OCTbIBaHWsi TEMIIOBOrO WMCTOYHMKA OH He CMocOobeH HarpeTb ropryve BellecTBa Bbllle
TemnepaTypbl BOCNNaMeHeHNs;

€Cnn BpeMs BO3OEWCTBUSA TEMrOBOro MCTOYHUKA MeHblue CyMMbl mepuoga WHAYKLMW roprodent cpedbl U
BPEMEHW Harpesa nokanbHoro obbema 3Ton cpeabl OT HavanbHOM TeMnepaTypbl 4O TemnepaTypbl BOCNNaMEHEHUS.

3.3. [laHHbIe 0 NOXXapoonacHbIX NapameTpax UCTOYHMKOB 3aXXUraHus npuBeaeHbl B pasg. 5.

3.4. Tlpn o6oCHOBaHUM HEBO3MOXHOCTU pacyeTa BEpPOSATHOCTUM MOSABIIEHUS MWCTOYHUKA 3aXuraHus B
paccmaTpvMBaeMoM anemeHTe obbekTa C y4eTOM KOHKPETHbIX YCNOBUIM ero aKkcnnyaTaumm 4OonycKkaeTcs BblYMCATb
3TOT NapameTp no cdopmyrne

QUB) =1-e""" (67)

roe 7 - BpeMms paboTbl i-ro anemeHTa obbekTa 3a aHanuaMpyeMbli Nepuoa BpeMeHH, Y;
41,2 .
7,,=3,03-10"E;° - cpeaHee Bpems paboTbl i-ro anemeHTa obbekTa A0 MOSIBNEHUS OOHOTO UCTOYHMKA

3axuranusi, Y (E, - MuHMmanbHas sHeprvis 3axuraHusi roptoyeii cpefpl i-ro anemeHTta obbekTa, [x).

3.5. MNpu HEOBXOAUMOCTM YUUTLIBAKOT U MHbIE COOLITUSA, MPUBOASLLNE K MOSBIIEHNIO UCTOYHUKA 3aXKUTaHUs.

4. O6Lwme TpeboBaHus K Nporpamme cbopa 1 06paboTKM CTAaTUCTUYECKUX AaHHbIX

4.1. Tporpammy cbopa CTaTUCTMYECKUX [AaHHbIX paspabaTtbiBaloT ANs OEWCTBYIOLLMX, CTPOSILLUMXCA W
NpoOeKTMpyeMbiX OOBLEKTOB Ha OCHOBE aHanusa MoXapHOW OMacHOCTU MOMELLEHUA U  TEXHONOrM4eckoro
obopynoBaHus.

4.2. AHanu3 noxapHOM OMacHOCTM NPOBOAAT OTAENbHO MO KaXAOoMy TEexXHOMNornyeckoMy annapary,
MOMELLEHVNIO W 3aKkaH4MBaloT  pa3paboTKOM  CTPYKTYPHOW  CXeMbl  MPUYMHHO-CMEACTBEHHOW  CBA3N
NoXXapoB3pbIBOOMNACHbLIX COObLITUIA, HEOBXOANMBIX U OCTATOYHbLIX ANA BO3HUKHOBEHWS NoXapa (B3pbiBa) B 00bekTe
(nanee - mogenb BO3HMKHOBEHMS noxapa). O6Wni BUA CTPYKTYPHOW CXeMbl BO3HWKHOBEHWUS MOXapa B 34aHuu
rnokasaH Ha 4epT. 2.
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4.3. Cratnctmyeckme [JdaHHble O BpPEMEHM CYLIEeCTBOBaHUS MNOXapOB3PbIBOOMACHbIX COObITUA Ha
OENCTBYIOLLMX N CTPOSLLMXCA OObekTax M BpeMeHn 6e30Tka3HOW paboTbl pasmnMyHbIX U3Aenvin NpPOeKTUpyeMbiX
06BHEKTOB COBMPatOT TOMLKO MO COBLITUAM KOHEYHOrO YPOBHS, NPMBEOEHHBIM HAa MOAENN BO3HUKHOBEHUS noXapa,
ONS KOTOPbIX B METOAE OTCYTCTBYIOT aHannTM4yeckne 3aBnCcrmMocCTy.

4.4. Ha ocHoBaHUM MOgEeNN BO3HMKHOBEHMS NoXapa no kaxgomy anemeHTy obbekta paspabatbiBaioT PopMbl
cbopa cTaTMCTUYECKON NHAOPMaLIMKN O MPUYMHAX, peanv3aumns KOTOPbIX MOXET MPUBECTU K BO3HUKHOBEHMIO NoXapa
(B3pbiBa).

4.5. Crtatuctmyeckyto MHdopmaumio, Heobxoonmyto ANS pacyeTa napameTpoB HALEXHOCTU PasfnyHbIX
n3gennii, UCNosb3yeMblX B NPOEKTHOM peLueHun, cobupaeT NpoekTHas opraHnsaums Ha AeNCTBYIOWNX OObeKTax.
Mpu aTom Anga HabnoaeHns BbIOMpatoT usgenus, paboTatoLme B nepmos HopManbHOW 3KCnnyaTauum n B yCroBusix,
MOEHTUYHbIX TEM, B KOTOPbIX ByAeT aKkcnnyaTnpoBaTbCA NPOEKTUpyeMoe usgenue.

4.6. B kayectBe WCTOYHMKOB WHpoOpMaumm O paboToCnOoCOBHOCTU TEXHONOrMYeckoro oGopyaoBaHUSA
NCMNOMb3YoT:

XypHansl:

cTapLuero MalwnH1CTa;

cTapLuero annapaTyuka;

HayanbHWKa CMEeHbI;

yyeTa npobera obopynoBaHus;

nedeKToB;

PEMOHTHbIE KapThl;

eXxemecs4Hble (exeKkBapTarbHble) TEXHUYECKME OTHEThI;

OTYETbl PEMOHTHbIX CINYyXO;

rpaduk NnaHoBO-NpeaynpeanTernbHbIX PEMOHTOB;

eXxemecsa4Hble oTYeTbl 06 MCMONb30BaHUN 0OOPYAOBaHUS;

CrpaBOYHbIe M NACMOPTHbIE AaHHbIE O HAAEXHOCTU Pa3NNYHbIX ANIEMEHTOB.

4.7. AcToYHMKaMn MHopmaumn o HapyLleHUn NPOTUBOMNOXApHOro pexrma B NOMeLLEeHUsIX, HeMCNpaBHOCTU
CpeacTB TyLIeHUs, CBA3W U CUrHanM3aunn SBhstoTCA:

KHMra cnyxobl 06bekToBOM NoxxapHon yactn MB[, CCCP;

XYpHan OOMOMHUTENbHbLIX MEPOMPUATUA MO OXxpaHe obbekTa (4ns OO6BLEeKTOB, OXpaHSeMbIX MOXapHOW
oxpaHon MB[] CCCP);

XypHan HabnogeHus 3a NpoTUBOMOXAapPHbIM COCTOSIHMEM 00bekTa (4N 06bEeKTOB, OXPaHSAEeMbIX NOXapHOWN
oxpaHon MB[] CCCP);

XXypHan ocmoTpa cknagos, nabopatopuii n Apyrnx NoMeLLeHUn nepes Ux 3akpbliTeM No OKOHYaHuW paboThbl;
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npeanucaHns MlocyaapcTBeHHOro noxapHoro Haasopa MB[ CCCP;
aKTbl MOXXapPHO-TEXHUYECKNX KOMUCCUM O npoBepkKe NpOoTUBONOXAaPHOIro COCToOAHUA 06'beKTOB;

aKkTbl O HapyLLUEeHMM NpaBun noxxapHowm 6e3onacHOCTN opraHoB [fo0cyaapCTBEHHOrO noxapHoro Haasopa MB[

CCCP.

4.8. MNpwu paspaboTke hopm cbopa n 06paboTkn cTaTMCTUYECKON NHpOPMaLIMK NCNOMb3YIOT:

HacTaBJ1ieHne no opraHn3aunmn HpOd)MﬂaKTMHeCKOVI pa60TbI Ha o0bekTax, OXpaHAEeMbIX BOGHVI3VIpOBaHHOI7I n

npodeccunoHarnbHon noxapHon oxpaHon MB[] CCCP;
ycTaB cnyx0bl noxapHon oxpaHbl MBI CCCP;
dopmy, NpuBeAeHHYo B Tabn. 4.

HammeHno- AHanmmM3upyemoe [IopaOKOBEIM HaTa u BpeMda Bpema Obumee
BaHUE COOHITME (IPMUYMHA) HOMED Tay BpeMsa
aHaJIMBU— peanmus3aumnumn I (Tay)
pyeMoro HaVMEeHO-— 000O3Ha—-| COOHTUA obHapy- |ycTpaHe- |cywecT—-| pab®oTe
BJIEMEHTAa BaHUe yeHUe (IPMUMHEL) | XeHU5S HUSA BOBAaHUSA i-ro
oBBeKTa (BOBHMK— | (MCUe3— |COOHTHUSA |BJIEMEHTA
HOBEeHUH) |HOBeHUA) | (Ipuun- | oOBeKTa,
NPUYMHEL |[IPUYMHEL | HH) , MMH
MMH
4
Komnpeccop | PazpyleHue f 1 01.03.84(01.03.84 5 18 x 10
IepBOTO Y3JI0B U 3 10 - 35 [10 - 40
Kackaza neranen
IOPIIHEBOM 2 10.04.84(10.04.84 4
TPYIIE 15 - 17 [15 - 21
3 21.05.84(21.05.84 5
12 - 54 |12 - 59
4 17.12.84|17.12.84 3
01 - 12 |01 - 15

4.9. Ha ocHoBaHWM COGpaHHbIX [AaHHbIX BbIMUCTISIOT koadduumeHT GesonacHoctn K. B cnepytoueit

nocrnegoBaTesibHOCTU.

4.9.1. BblumcnsioT cpefHee BpeMs CyLLECTBOBAHUS NOXapoB3pblBOONACHOro cobbiTus ( 7, ) (cpeaHee Bpems

HaxoXaeHus B oTkase) no opmyne

, (68)

roe Tj - BpemA cyulectBoBaHUA i-ro NnoXapoB3pbIBOOMACHOIo CcoObITHS, MUH;

M - obLee kKONMYeCTBO COOLITUI (M3oenui);
] - nopsiaKoBbIN HOMep cobbITuA (M3aenus).

4.9.2. ToyeuHyto oueHky aucnepcum ( D, ) cpenHero Bpemenn cyliecTBoBaHWSI NOXapoB3pPbIBOONACHOTO

COObITMSA BLIMMCIIAIOT NO hopmyre
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. (69)

4.9.3. CpepiHee KBaapaTU4ECKOE OTKIOHEHUE (O, ) TOYEYHON OLIEHKU CPEAHEro BPEMEHM CyLLeCTBOBaHUS

COObITMA - T, BbIMMCNSAIOT MO hopmyne

. (70)

4.9.4. N3 Tabn. 5 BbIbnpatoT 3HaveHne koapduumneHTa tﬂ B 3aBMCMMOCTM OT Ynucna creneHer cesoboabl (m -

1) npn poseputensHoii seposatHoctn f=0,95 .

Tabnuua 5

m - 1 1 2 Or 3 mo 5 Or 6 mo 10 Or 11 mo 20 20

t 12,7114,30 3,18 2,45 2,20 2,09
Bera

4.9.5. KoadhbuumeHT GesonacHocty ( K ) (koadhdnLmeHT, yunTbiBaIOWMIA OTKIOHEHWE 3HAYeHUs napameTpa

T, , BblYMCIIEHHOrO Mo dhopmyrne (68), OT ero UCTUHHOIO 3HAYEHWSA) BbIMUCHISAIOT U3 (DOPMYIbI

t,o,
Ky =1+ * (71)

4.9.6. MNpwn peanusauun B Te4eHMe roga TOSIbKO OAHOro cobblTus k03dhdULMEHT 6e30nacHOCTM NPUHMMAIOT
paBHbIM eguHULE.

5. OnpepgeneHune NoxapoonacHbIX NapameTpoB TEMNMOBLIX UCTOYHUKOB UHTEHCUBHOCTM OTKA30B 3f1EMEHTOB

5.1. MNMoxapoonacHble NapaMeTpbl TEMMOBbIX UCTOYHUKOB

5.1.1. Pa3psig atmoccepHOro anekrpuyecTaa

5.1.1.1. MNMpsaAmown yaap MonHum

OnacHoCcTb MpsAMOro ygapa MOSHWM  3aKMtovaeTcsl B KOHTAKTE TroploYvert cpedbl C KaHamom  MOJSIHUMK,
TemnepaTypa B kotopoMm gocturaet 30000 °C npu cune Toka 200000 A 1 BpemeHu genctausa okoro 100 mkc. OT
NpsIMOro yaapa MONHUM BOCMMaMEHSIOTCS BCe roptoyume cpefbl.

5.1.1.2. BropuyHoe BO34eNCTBME MOSTHMMN

OnacHOCTb BTOPUYHOIO BO3OAEWCTBUS MOJSIHUU 3aKMYaeTCd B MWCKPOBbIX pa3psgax, BO3HMKALWMKX B
pesynbTate WHOYKUWMOHHOrO UM SMEKTPOMarHUTHOrO  BO3OEWCTBUSA  aTMOCEpPHOro  anekTpuyectTBa Ha
npou3BoacTBEHHOE obopydoBaHMe, TPyOONPOBOALlI U CTPOUTESNbHBIE KOHCTPYKLUMW. DHEPrus UCKPOBOro paspsiaa
npesbiwaeT 250 MK U gocTaToYHa AN BOCMaMEHEHMUS ropoYmMX BELLECTB C MUHUMAbHOW SHEPrNen 3axkuraHus
no 0,25 [Ox.

5.1.1.3. 3aHoC BbLICOKOro noTeHumana

3aHOC BbICOKOro MoTeHumana B 3gaHue nNpoucxoauTt no MeTanfiMyeckum KOMMYHUKALUUSM He TOMNbKO Mpu ux
NPSIMOM MOPAXEHUN MOSHUENA, HO M MPU PACMOSIOKEHUN KOMMYHUKALMA B HEMOCPELCTBEHHOW OnmM3ocTM oT
MonHueoTBoga. MNMpu cobntogeHnn 6e3onacHbIX PacCTOAHUA MEXAY MOMHMEOTBOAAMU U KOMMYHUKaLUSIMU SHEPIUS
BO3MOXHbIX UCKPOBbIX pa3psifoB gocturaeT 3Hadvernuin 100 Ok n 6onee, To ecTb JoCTaTouHa ANsi BOCMNIaMEHEHNS
BCEX roptoymx BeLLEeCTB.
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5.1.2. OnekTpunyeckas nckpa (ayra)
5.1.2.1. Tepmunyeckoe AeiCTBME TOKOB KOPOTKOMO 3aMblKaHUA

Temnepatypy nposoaHuka (I, ), °C, Harpeeaemoro TOkoM KOPOTKOTO 3aMblKaHWsl, BLIMMCASIKOT MO (opmyne

¢ _t 1> -R-7, 72)
=t +-—=—= (72
p H !
ClTP p

rae tH - HayanbHasi TemnepaTypa NpoBoaHuKa, °C;
|, - TOK KOpPOTKOrO 3ambikaHus, A;

R - conpoTtuenenune nposogHuka, Om;
T, , - BpEMSl KOPOTKOTrO 3aMbIKaHus, C;

CHp - TennoemKkocTb nposoaHuka, Jixk-kr K™

M., - Macca NPOBOAHNKA, Kr.

BocnnameHsiemocTb kabensa un NpoOBOAHUKa C M3onsiuMen 3aBUCUT OT 3HAYEHUS KPaTHOCTU TOKa KOPOTKOro
3amblkanusa | T.e. OT 3HauyeHus oTHoweHus | K AnntenbHO AoONyCTUMOMY TOKY kabensa nnm nposoaa. Ecnn

K.3 7 K.3
aTa KkpaTHocTb Bombwe 2,5, HO meHbwe 18 ana kabens m 21 gna nposoga, TO MPOUCXOAWUT BOCMNNAMEHEHNe
NONMMBUHUIXNOPUOHOW N30MALMK.

5.1.2.2. OnekTpryeckme Nckpbl (Kannu metanna)

OnekTpunyeckMe WCkpbl (kannyM meTanna) obpasylTcs Mpu  KOPOTKOM  3aMblKaHUU  3NIEKTPONPOBOOKY,
3NEeKTpOoCBapKe W Npu NnaBfieHUM 3NEKTPOAOB 3NEKTPUYECKNX NaMn HakanuBaHusi o0Lero HasHaveHus. Pasmep
Kanenb meTanna npu 3Tom gocturaet 3 MM (MpU NOTOMOYHOW cBapke - 4 MM). [1puM KOPOTKOM 3aMblKaHUU U

ANeKTpPOCBapKe 4YacTWLibl BLINETAKT BO BCEX HaMpaBNeHUsX, M WX CKOPOCTb He npesbiwaeT 10 n 4 M- ¢t
COOTBETCTBEHHO. TemnepaTypa Kanenb 3aB1CUT OT Buaa MeTanna u pasHa TemnepaType nnasneHuns. TemnepaTtypa
Kanenb antoMWHUSA NPy KOPOTKOM 3aMblkaHumn gocturaet 2500 °C, TemnepaTtypa CBapOYHbIX YaCTUL, U HUKENEBbIX
YacTuy namn HakanmeaHus gocturaet 2100 °C. Pa3mep kanenb npu peske Metanna gocturaet 15 - 26 MM, CKOPOCTb

-1 M~Cfl, TemnepaTypa 1500 °C. Temnepatypa ayru npu csapke u peske gocturaet 4000 °C, noatomy ayra
ABMNSIETCA NCTOYHMKOM 3aXXUraHMsl BCEX rOpOYNX BELLLECTB.

30Ha pasneTa YacTul, Mpu KOPOTKOM 3aMblKaHWM 3aBUCUT OT BbICOTbI PACMONOXEHUS NPoBoAa, HayanbHOW
CKOpPOCTM MorieTa 4yacTuy, yrna BbifieTa U HOCUT BEPOATHOCTHBIN XxapakTep. [pu BeicoTe pacnonoxeHnusi nposoga 10
M BEPOATHOCTb MonagaHusa YacTtuy Ha pacctosHue 9 m coctasndet 0,06, 7 m - 0,45 n 5 m - 0,92, npu BbicoTE
pacnonoxeHuss 3 M BEPOSATHOCTb NonagaHnst YacTul, Ha pacctosiHue 8 m coctaBnaeT 0,01, 6 m - 0,29 mn4 m- 0,96, a
npu BbicoTe 1 M BEPOATHOCTL pa3neTta Yactuy Ha 6 m - 0,06, 5m - 0,24,4 m - 0,66 1 3 m - 0,99.

KonnyecTtBo TennoTbl, KOTOpoe Kanmns meTanna crnocobHa oTAaTh roprden cpege npu OCTbiBaHUKM OO
TemnepaTypbl €e CamOBOCMNIaMEHEHUS], PaCCYUTLIBAOT CreayoLWwmum crocobom.

-1
CpepaHtoto CKOpOCTb NnoneTa kannu metanna npy cBoO60AHOM nageHnm (@, ), M- C ~, BLIMUCTAIOT Mo hopmyre

(73)

-1
rae §=9,8M-¢c - yckopeHve cBo6oaHOro nageHus:;
H - sbicota nageHus, m.
O6bem kannu meTanna (V, ), M3, BeluMCTISIOT Mo hopmyre

 (74)
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roe d_ - gvametp kannu, m.

Maccy kannm (M, ), Kr, BBIYUCNAOT No hopmyrne

 (75)

KoHcynbTaHTlIntoc: npumeydaHue.
O6o3HavyeHne gaHo B COOTBETCTBMM C OpmLManbHbIM TEKCTOM AOKYMEHTA.

-3
roe O - NNoTHOCTb MeTanna, Kr-M .
B 3aBMCMMOCTM OT NPOAOIIKUTENBHOCTM MofeTa Kaniv BO3MOXHbI TPU €€ COCTOSIHUSI:  KUOKOe,
KpucTannusaumu, TBepaoe.
Bpewmsi noneta kannu B pacnnasneHHoM (KWaKOM) COCTOSIHWM (7, ), C, PaCcCUMTLIBAIOT Mo hopmyrie

 (76)

-1 -1
rae C, - ynenbHas Tennoemkocts pacnnasa metanna, Jhk-kr K™
M, - macca Kannw, Kr;

s, =0, 785dK2 - NnoLaak NOBEPXHOCTU Kanmu, M2;

TH , Trm - Temnepatypa Kannu B Havane nosieta U TemnepaTypa nnasfeHna meTtanna cCooTBETCTBEHHO, K;
T0 - Temnepatypa okpyxatoLlen cpeapbl (Bosayxa), K;

a - KO3(pumLmMeHT Tennootaayu, BT, M2-K™.
KoadhpmumeHT Tennootaaum onpedensioT B cregytoLlen nocrnegoBaTenbHOCTU:
a) BbluMCNAT Ynucno PenHonbaca no hopmyne

 (77)

roe d_ - anametp kannu, m;

-6 y . 2 1
0 =15,1-10"" - K0O3(PPULMEHT KUHEMATMYECKOMN BS3KOCTM BO3AyXxa npu Temnepatype 20 °C, M~ -C
©0) BbluucnsAOT KpuTepuii HyccenbTta no goopmyne

Nu = 0,62Re%’; (78)

B) BbIYMCNAOT KO3 PMUMEHT TennooTaaum no opmyne

 (79)
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rme A, = 22-107 - koachduumeHT TennonposoaHocTy Bosayxa, Br-mt-K L.

Ecrm 7< T, , TO KOHEYHYtO TemrnepaTypy kannu onpeaensioT no gopmyre

. (80)

BpeMFI noneta Kansu, B Te4eHne KOToporo nponcxognuT ee Kpuctannnsauua, onpenendarT no cbopmyne

, (81)

-1
roe CKP - yoenbHaaA TennoTta Kpucrtannm3aumm metanna, I[)K ‘KT .

Ecrm 7, <7< (Tp +2'Kp) , TO KOHEYHYIO TeMNepaTypy Kannu onpeaensoT no dopmyne
TKOH = TI'UI " (82)

Ecrm 7> (Tp +Tr<p) , TO KOHEYHYI0 TemnepaTypy Kannv B TBEpPAOM COCTOSIHMM ONpeaensitoT no gopmyrne

, (83)

rae C, - yoenbHas TENNoOeMKoCTb MeTanna, I[)I(-Kl“_l K

Konuuectso Tenna (W ), [Ix, otnaBaemoe kanneit MeTanna TBepaoMy WK XUOKOMY roployemMy matepuany,
Ha KOTOpbI OHa nonana, BbIYUCIAT No oopmyre

, (84)

rae T, - TemnepaTypa camoBOCMNaMeHeHWs ropiodero matepuana, K;

K - koacbduumeHT, paBHbIN OTHOLLIEHUIO Tenna, OTAAHHOMO roproYeMy BELLECTBY, K SHeprum, 3anaceHHomn B
kanne.

Ecnu oTCyTCTBYET BO3MOXHOCTbL onpeaeneHus koadduumenta K | to npunumartr K =1,

Bonee cTporoe onpegeneHve KOHEYHOW TemnepaTtypbl Kannum MOXeT OblTb MpOBEAEeHO Npu  y4yeTe
3aBMCMMOCTM KO3buLMeHTa TeNooTAaumM OT TemnepaTypsl.

5.1.2.3. SnekTpuyeckme namnbl HakanMBaHUs 00LWEro HasHa4YeHus

MoxxapHas onacHOCTb CBETMITbHMKOB OOYyCroBrieHa BO3MOXHOCTbIO KOHTaKTa roptoyent cpefbl ¢ konbow
3MNEKTPUYECKON Nammbl HaKanuMBaHWUS, HarpeToW Bbllle TEMNepaTypbl CaMOBOCMIIAMEHEHUsI TOpHYen cpefpbl.
Temnepatypa HarpeBa KOMObl 3MEKTPUYECKOW FNaMMOYKM 3aBMCUT OT MOLLHOCTM JlaMmbl, €€ pas3MepoB WU
pacnonioXXeHnss B MNPOCTpPaHCTBE. 3aBMCMMOCTb MaKCUMMarbHOW TemnepaTtypbl Ha Konbe ropusoHTanbHO
pPacnosnoXeHHOW namnbl OT €e MOLLHOCTU 1 BpEMEHU NpUBeLEeHa Ha YepT. 3.
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5.1.2.4. NcKpbl CTaTUYECKOrO af1eKTpnYecTBa

Onepruto uckpsl (W, ), [k, cnocobGHOWM BO3HUKHYTb MOA AECTBUEM HAMPSHKEHUS MexXAy MiacTUHOW U
Kaknum-nmbo 3a3eMrieHHbIM NPEAMETOM, BbIYMCHIAIOT MO 3anaceHHON KOHOEHCATOPOM 3Heprun n3 hopMyrel

W, =0,5CU?, (85)

roe C - emkocTb koHaeHcaTopa, d;
U - HanpsixeHve, B.

PasHocTb noTeHumnanos Mexay 3apAXeHHbIM TerioM ” 3emnen N3MEPAKT INEKTpoOMETPaMnN B pearibHbIX
ycrnoBuax npon3esoacTBa.

Ecom W, >0,4W_ .. (W,

»3 - MUHMMalbHaA JHEpPrna 3axuraHuA Cpeﬂ,bl), TO WCKPY CTaTu4eckoro
aneKkTpuyecTBa paccMaTpmnBaroT Kak MICTOYHUK 3aXXKUTraHU4A.

PeanbHylo onacHocTb npeacTaBnsieT "KOHTaKTHasd" anekTpusauusa nogen, paboTtalwmx ¢ OBUXYLLUMMUCS
anarnekTpuyeckumu martepuanamu. pu COnpuUKOCHOBEHWUW 4eroBeka C 3a3eMfeHHbIM MpeaMeTOM BO3HMKaKT

UCKpbl C aHepruen ot 2,5 go 7,5 mIk. 3aBMCMMOCTb 3HEPrMM SNEKTPUYECKOro paspsga C Tena YenoBeka u oT
noTeHumana 3apsgoB CTaTUYECKOro aNeKkTpuyecTBa NokasaHa Ha 4vepT. 4.
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5.1.3. MexaHu4deckue (DpUKLUNOHHBIE) NCKPbI (UCKPbI OT yaapa n TPeHUs)

Paamepbl Uckp yaapa W TpeHWsi, KOTopble MpeacTaBnsitoT COOOWM packaneHHYH OO0 CBEYEHUS YacTUYKy
MeTanna unu KkamHsi, 06bl4HO He npesblwaT 0,5 MM, a UXx TemnepaTtypa HaxoAWUTCs B Npegenax Temrepartypbl
nnaeneHus metanna. TemnepaTtypa Wckp, oGpasylolmMxcs Npu CoyAapeHUn MeTannoB, CMOCOOHbLIX BCTynaTb B
XMMUYEeCKoe B3aUMOLENCTBUE APYr C APYrOM C BblAENEHNEM 3HAYUTENBHOIO KONMYecTBa Temnna, MoOXeT NpeBbilaTh
TemnepaTypy NnaeneHnsl, 1 NO3TOMY ee ONpeaensitoT 3KCNepUMeEHTaNbHO UNN pacyeToM.

KonnyectBo TennoTbl, OTOaBaemoe VICKpOl7| npun oxnaxageHunn ot HavanbHoWn TeMnepartypbl t ao

H
TemnepaTypbl CaMoBOCMIaMeHeHUs roptodeii cpeabl T, BeluucnsioT no dopmyne (84), a BpeMs OCTbIBaHUSA T -
cnegywowmnm obpasom.
OTHolleHne TemnepaTyp (© ) BbIMUCTISIOT Mo hopmyrne

t,—t
— H CB , (86)
t —t

it
H B

roe t, - Temnepatypa Bo3ayxa, °C.

KoadbdpuumenT Tennooraaum (a ), Br-m2-K ™, Boiumcnsior no dopmyne
a =188\/w, , (87)

-1
roe W, - CKOpoCTb norneta Uckpbl, M-C .

CkopocTb uckpbl (W, ), obpasytoLeica npy yaape cBobo4HO NafatoLLero Tena, BblUCHsAT no gopmyne

W, :«/2gH , (88)

a npv yaape o Bpatiatoleecs Teno no dopmyre
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, (89)

-1
roe N - vacroTta BpawleHua, C

R - pagnyc spawatouierocsa tena, m.
CkopocTb noneTa WUckp, obpasylolmxcs npu paboTte C yOapHbIM MHCTPYMEHTOM, MPUHUMAIOT pPaBHOM

-1 o o
16 Mm-c , @ C BblCEKaeMblX Mnpwu xoabbe B 06yBVI, noabuton MeTannMyeckummn Haborkamu WM rBO3AsIMU,

12m-ct.
Kputepuin Brno BeluncnsoT no popmyne

+ (90)

roe d, - amamertp uckpbl, M;
A, - KO3(PPULMEHT TEMMONPOBOAHOCTV METANNA MCKPbI MPU TEMMEPATYpPe CaMOBOCTIIAMEHEHNS TOPIOYETO
-1 -1
BewectBa (t,), Br-m -K™.

Mo 3HayYeHUsIM OTHOCMTenNbHO U3GbITOUHOM TemnepaTypbl ©  wn kputepus B, onpegensioT no rpaduky

1

5% gr go4 g %97 1 5

(4epT. 5) kpuTepuii Pypobe.

R

[
|
L
S
S

£
o

7

q,001
HR=1
g | / ]
oo gosof 43 1 5 {9 50400 5001000

fo

UepT. 5

AnnTenbHOCTb OCTbIBaHWA YacTuubl MeTanna (7 ), ¢, BbIMUCAAT No dpopmyne

, (91)

roe F, - kputepuii dypoe;
C, - TenmoemMkocTb MeTanna MCKpbl Mpu TemnepaType CaMOBOCMIIAMEHEHWsI TOPIOYEro BeLLecTBa,

JIxK - kr 1 K
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-3
P, - MNOTHOCTb MeTanna NCKpbl Npn TemnepaTtype camoBocniaMeHeHUs ropto4ero sewecisa, Kr-M .

Mpn HanMuUUM aKcnepuMeHTanbHbIX AaHHbLIX O MNOAXMraloLWwen cnocoOHOCTU OPUKLMOHHBLIX NCKP BbIBOA 00 MX
OMacHOCTM Af1sl aHanM3npyeMon roproder cpeabl gonyckaeTtcsl genatb 6e3 npoBegeHNsa pacyeToB.

5.1.4. OTKpbITOE NNams U UCKPbI ABUraTenen (neven)

lMoxapHas onacHOCTb nnamMeHn OoO0yCnoBneHa WHTEHCUBHOCTbIO TEMMOBOro BO3OENCTBUSA (MMOTHOCTbIO
TENMOBOro MoToKa), MMoLwiaabio BO3OENCTBUSA, OpueHTauMen (B3aMMHbIM PacnofioXeHueMm), NepmoanyHOCTbIO U
BPEMEHEM €ro BO3AEWCTBMS Ha roptoyme BellecTBa. [MNOTHOCTbL TennoBoro noToka ANMEY3MOHHBIX NramMeH

< -2
(cnnykm, cBeum, rasosoii ropenku) coctaenser 18 —40 kBT M ° | a npeaBaputenbHo nepemeluanHbix (NasnbHble

-
namnbl, rasosble ropenkn) 60—140 kBt-M™ . B T1abn. 6 npuBeaeHbl TemnepaTypHble W BpPEMEHHble
XapaKTepUCTVKL HEKOTOPbIX NaMeH 1 ManoKanopuitHbIX MCTOYHMKOB Tenna.

Tabnuua 6
HauMeHOBaHMe TropAlero BellecTbBa Temneparypa Bpema ropeHuda
(M3menmsa) uiIM IOXapOoOollaCHOMU nJjiaMeHu (TnmeHusa), MHUH
onepauumn (TneHus wau

Harpespa), °C

JlerkoBOCIJIaMeHAIIMECS U ropoune

KUIKOCTU 800 -
IpeBeCHHa M JIeCONMJIioMaTepuaJsibl 1000 -
[IpMPONHEIE U CXMXEHHBE I'asbl 1200 -
T'azoBas cBapka MeTajJa 3150 -
T'azoBas peska MeTajJja 1350 -
Trepmas Ianupoca 320 - 410 2 - 2,5
Treplas curapeTa 420 - 460 26 - 30
Topsamas crouuxka 620 - 640 0,33

OTKpbITOE NNamMs ONacHO He TOMbKO MPW HEMoCPeACTBEHHOM KOHTAKTE C rOproder Cpedow, HO M npu ee
-2
06nyyeHun. MHTeHcUBHOCTL 06nyyeHus (J, ), Bt-M™, BbluncnsaioT no dhopmyne

T\ (T Y
— ¢ cB
gp - 5’ 7gnp 100 - 100 : golq) ’ (92)

-2 1,4
rae 5,7 - koadhPULMEHT M3nyyYeHus abcontoTHo YepHoro Tena, BT-mMm “ - K™ ;
&, - NPBEAEHHas CTeNeHb YePHOTbI CUCTEMbI

g = i+i—1 , (93)

op
& &

& - CTENeHb YepHOTbI dakena (npu ropeHuun gepesa pasHa 0,7, HedbTenpoayktos 0,85);
&, - CTeneHb YepHOTbI 061y4aemMoro BeLlecTsa NPUHMMALOT MO CpPaBOYHON NUTepaType;
Tq) - Temniepatypa dakena nnamenu, K,

T,, - TemnepaTtypa roptoyero Bellectsa, K;

@y - KOIPDULMEHT 0bny4yeHHOCTM Mexay usnydatoern n obry4yaemMorn NOBEPXHOCTSMMU.
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KpuTuyeckune 3Ha4eHMs1 MIHTEHCUBHOCTM OOMyYeHUs B 3aBUCUMOCTM OT BPEMEHM 0BNyYeHuUst Ans HEKOTOPbIX
BELLECTB npuBeaeHbl B Tabn. 7.

Tabnuua 7
MaTepuan MuHMMAaJIbHAsS MHTEHCUMBHOCTBL OOJIyUyeHUsd,
-2
BT x M , 0OPM OPOIOJIXMUTEJILHOCTHU
oBbJIydyeHMsa, MMUH
3 5 15
IpeBecuHa (COCHA BJIAXHOCTLIO
12%) 18800 16900 13900
IpeBeCHO-CTPYXeuHasa ILIUTa 13900 11900 8300
-3
MJIOTHOCTBhI 417 KI' X M
Topd OpPUKETHHM 31500 24400 13200
Topd KyCKOBOM 16600 14350 9800
XJIOIOK—BOJIOKHO 11000 9700 7500
CJIOMCTEI IJIACTUK 21600 19100 15400
CTeKJIONJIaC TUK 19400 18600 17400
[lepraMmuy 22000 19750 17400
Pesuna 22600 19200 14800
YroJb - 35000 35000

lMoxapHas onacHOCTb MCKP NEeYHbIX TPYD, KOTEMNbHbIX, TPYO NapOBO30B U TENIOBO30B, a TakkKe APYrMX MaLlUuH,
KOCTPOB B 3HAUYUTENbHOM CTEMNeHM OnpedensieTcsa UxX pasMepoM U TemnepaTypoil. YCTaAHOBMEHO, YTO WCKpa
AnameTpom 2 MM noxapoonacHa, ecnu umeet Temnepatypy okoro 1000 °C, anametpom 3 mm - 800 °C, anameTpom
5 mm - 600 °C.

TennocogepXaHue 1 BpeMsi OCTbIBaHWA UCKPbl A0 6e30nacHOCTU TeMnepaTtypbl BbIYMCAAIOT No dopmynam

-1
(76 n 91). Mpn aTOM AMAMETP UCKPbI NPUHMMAIOT 3 MM, & CKOPOCTb noreTa UCKpbl (M, ), M C ~, BbIMUCASAIOT NO
dopmyne

o, = O,Smi +5H | (99)

-1
roe ®, - cKopocTb BeTpa, M-C ~;
H - Bbicota Tpy6bi, M.
5.1.5. HarpeB BellecTB, OTAeNbHbIX Y310B 1 NOBEPXHOCTEN TEXHOMNOrM4yeckoro obopygoBaHms
Temnepatypy Harpeea areKkTponpoBOAa Npu BO3HWKHOBeHUM neperpysku (L ), °C, BblumcnsioT no popmyne

2
te =ton + — | (Lo~ ) (95)

roe t - HOpMaTtuBHaA Temneparypa cpenbl Ond npoknagku nposoda, NPpUHMMaeTcAa B COOTBETCTBUU C

Cp.H

npaBunamMm anekTpoobopynoBaHust, yTBEPXXKAEHHbIMU T0CaHeproHagsopom, °C;
Iq) - haKTU4eCKNin TOK B NPOBOAHUKE, A;

o .
t, - HOpMaTMBHas TeMnepaTypa Xunbl 3nekTponpoBoaa, °C;
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| .on - AONYCTUMBIN TOK B NPOBOAHMKE, A.

TemnepaTypa rasa npu cxaTu B KOMMPECCOpe W OoTcyTcTBUM ero oxnaxaenus (T_), K, BbluucnsoT no
dopmyne

(k=1)/k
T =T |-% , (96
K H PH ( )

rae T, - TemnepaTypa rasa B Hauane cxatus, K;
P_, P, - naBneHve rasa B KOHLE 1 Hauane cxaTusi, KI-M ~;

K - nokasarens aguabatsl (paBeH 1,67 1 1,4 COOTBETCTBEHHO ANSA OOHO- U ABYXaTOMHbIX ra3oB).
[na mHOroaToMHbIX ra3oB nokasartenb agunabaTtbl BbIMUCASIOT No hopmMmyrne

k=C,/C,.(97)

-1 -1
rge Cp ) Cv - M306apHaF| N N30XOpHada yaelibHble MaCCOBbl€ TEMNJ1I0EMKOCTU ra3os, I[)K -xr K™,

TemnepaTtypy HarpeBa 9fIEKTPMYECKUX KOHTAKTOB MNPV BO3HUKHOBEHWM MOBbLILWEHHBIX MEPEXOAHbIX
conpotuenexui (t, ), °C, BblamcnstioT no cpopmyne

roe t,, - Temnepatypa cpeasl, °C;

T - Bpewms, c;

T, - NOCTOSIHHAsi BPEMEHW HarpeBa KOHTaKTOB, C;

P - anekTpuyeckas MOLLHOCTb, BbIAENSIOLLASCSH B KOHTAKTHbIX Nepexoaax, Br;
S - nnowagk nosepxHocTn TennoobmeHa, M2;

A g, - 0OWNIA KOIPPNLMEHT TennooTaaun, Br- MK

[lo MaKkcMarnbHON TemnepaTypbl KOHTaKTbl HArpeBalOTCS 3a BpeMst

. (99)

OneKTpUYecKyro MoLHOCT ( P), BbiAensaioLyocs B KOHTaKTHbIX Nepexodax, BbMMCSoT no hopmyne

. (100)

roe | -TokB cetw, A;

U, - napeHne HanpspkeHUs! B i-1 KOHTAKTHOM Nape B 3MEKTPUYECKOM KOHTaKTe, B;

N - KONIMYECTBO KOHTAKTHbIX Nap B KOHTAKTE.

3HayeHus nafeHusl HanpsKeHW Ha KOHTakTHbIX Napax U, Ana peTtaneit M3 HekoTopbiX MaTepuaros
npvBeaeHsbl B Tabn. 8.
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Tabnuua 8

HamMeHOBaHMe MaTepuala |AnoMuHUM| I'padurT JlaTyHBb Menb Cransb

AJTIOMUHWN 0,28

Tpadur 3,0 3,0

JJaTyHb 0,63 2,4 0,54

Menb 0,65 3,0 0,60 0,65

CraJsb 1,4 1,6 2,1 3,0 2,5

[0/

o6

KoadhdpumuneHT TennoobmeHa BbIYMCTIAIOT B 3aBUCUMOCTY OT TemnepaTypbl KOHTAKTOB Mo opMynam:

%m:4ﬁhﬁm—%“emmgK£&PC4mn

Uy, =11,63¢" 7 ecnn t,, > 60 °C. (102)

MocTosHHYIO BpEMEHW HarpeBa KOHTaKTOB BbIYMUCASIOT No hopmyne

, (103)

-1 -1
rne C - ynenbHas maccoBasi TennoemMkocTb Metanna koHtaktos, JIk-kr - K™;
M - macca KOHTaKTOB, Kr.
Pacuet t _ npoBoasT B crnepyloleii nocnefoBaTtenbHOCTU. [ns 3agaHHoi Temnepatypbl t, BblumcnsioT

H.K K

m C, a satem no dopmyne (98) sbiuucnstor t . Ecnu BbibpaHHOEe M BbIYMCNEHHOE 3HadeHus t

H.K

oTnuyatTcs bonee Yyem Ha 5%, TO BblYUCTIEHNE HEODXOAMMO NOBTOPUT.

Temnepatypy NOALIMMHUKA CKOMBXEHWS MPU OTCYTCTBUM CMa3ku 1 NpuHyauTenbHoro oxnaxaexus (1), °C,

BblYMCNAT No hopmyne

t =t +——1—¢ ™ |, (104
| < (104)

roe . - Temnepatypa cpeasl, °C;

cp
a = 0,44 fNdn - koacbpuumeHT moLHocTm, BT;

f - koacbbULMEHT TPEHUS CKOMNBXEHNS;

N - cuna, geiicTByIOLAsA Ha NOALIMMHYK, Kr;

d - npuametp wuna Bana, m;

N - yacToTa BpalleHus Bana, MUH

S - nnowaak noBepxHOCTU TennoobmMeHa NOALIMMHIKA (NTOBEPXHOCTL NOALINMHMKA, OMbIBAEMas BO3yXOM),

M2;
T - BpeMs paboTbl NOALWMMNHUKA, C;
mC
Z'H =~ - - NOCTOAHHaA BpeMeHM Harpesa noaLlmnnHuka, c;
a%m'sm
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M - macca noAwunHuka, Kr.
Bpemsa HarpeBa nogwmnHmka (7 ), ¢, 4O 3agaHHOM TemnepaTypbl BbIMUCASAOT No hopmMyne

. (105)

MpakTuyeckv Npu 7 =57, TemnepaTypa NOALUMMHMKA AOCTUraeT MaKCUMasibHOTO 3HaYEHUS], BbIYMCIIIEMOTO
no copmyne

. (106)

B ¢dopmynax (106, 107, 108) koapmUUEHT TeNIooOMeHa & s, BblMUCNAOT Mo hopmynam (101 niv 102).

lMocnepoBaTenbHOCTL pacyeTa TemnepaTypbl MOALUMMNHWKA aHanorMyHa pacyeTy TemnepaTtypbl Harpesa
KOHTaKTOB.

5.1.6. HarpeB BeLlecTB nNpyM caMmOBO3ropaHum

MuHUManeHyto TemnepaTtypy cpegbl, NpyM KOTOPON MPOUCXOOUT TEMNSIOBOE CaMOBO3ropaHue, BbIYMCHAIT U3
BblpaXXeHUs

lgt. = A +n,1g9S, (107)

a Bpewmsa HarpesaHuA BellecTtBa 40 MOMEHTa CaMOBO3ropaHuna 13 BblpaXXeHund

, (108)
rae t, - Temnepatypa okpyxatoLeii cpegbl, °C;
T, - Bpems Harpesa, \4;
A) , A, n,, N, - 3MNMPNYECKNE KOHCTaHTbI;
S - ynenbHasi NOBEPXHOCTL Tem, M .
F 1 1 1
S=—=2>+=+=1,(109)
\Y I Db

rae F - nonnas HapyxHas nosepxHocTb Tena, m2;

V - o6bem Tena, M3;

I, b, h - pasmMepbl Tena BAOSfb COOTBETCTBYIOLLEN KOOPAMHATHOM OCU, M; Hanpumep, Ans NpAMOYyrofibHOro
napannenenvnena: | - anuna, b - wupuna, h - BeicoTa; ans umnukapa: 1 =b = Du, h - BbicoTa; ans wapa:
I=b=h=D, nra.

5.2. IHTEHCMBHOCTb OTKa30B 311EMEHTOB 000pYyaAOBaHUS, MPMOOPOB 1 annapaToB

3aBMCMMOCTb MHTEHCUBHOCTU MOBpeXAeHun obopynoBaHusl, NPUBOASLLMX K B3PbiBY, OT B3PbIBOOMACHOM
KOHLIEHTpaLum Ansi Npou3BOACTBa AUBUHMIA, MeTaHa, 3TUNeHa 1 ammmnaka npueeaeHa Ha yepT. 6.
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KOHYBHITIOQA L URA, Yo

min ¥ max A
- - - CpeflHHe 3HAYEHHS

1 - bnaHupl; 2 - 3agBwxkK; 3 - cKpybepsl;

4 - ocywmntenu; 5 - KOHAeHcaTopbl; 6 - eMKoCcTK; 7 - TpyObl

YUepT. 6

MHTEHCUBHOCTbL OTKa30B Pa3nNMYHbIX 3NMEMEHTOB TEeXHONOrM4eCcknx annapaTtoB U 3aWUTHbIX yCTpOI7ICTB

onpepensaT no Tadn. 9, 10.

MHTEHCUBHOCTbL OTKa3a a51eMEHTOB

Tabnuua 9

HammMeHOBaHMe 3JieMeHTa

6 -1

VHTEHCUBHOCTbL OTKA30B

(mambnma x 10 ), u

HyoxHUM CpenHee BepxHuUm
npenesn 3HaueHue npenesn
MexaHUUeCcKUe 5SJIEMEHTEH
T'Mie 36 0,02 0,045 0,08
InddbepeHUMaTIE 0,012 1,00 1,58
3 aXMMEI 0,0003 0,0005 0,0009
Kosnblla IepeMeHHOT'O CeYeHUS 0,045 0,55 3,31
KopoBxy KOJIEHYWaTOT'O BaJjia 0,1 0,9 1,8
Kopobku nepenad:
COeOMHUTEJIbLHEE 0,11 0,2 0,36
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[lokyMeHT npefoctaBneH KoHcynbTaHTloC

[ata coxpaHeHus: 30.11.2015

CEKTOPHEE
CKOPOCTHEIE
Kopmniyca
My®TEL:
CLEeNJIeHUI
CKOJIbXEeHUS
OrpaHuMumMTem
OrpaHMUMTEJIbHEIE CMEHHEIE KOJIbla
[IpOTMBOBECH :
DoJblMe
MaJisle
[NpyXMHEL
[MpmBOIEL X
CO IWKMBOM
IOOIOJIHUTEJIBHOTO CepBOMexXaHM3Ma
OOBIUHEIX CEPBOMEXaHU3MOB
foJjiee 3KOHOMUUHEE
MeHee
[lpyuBOIOHEIE PEMHM IIepenad
IIOOMMIIHUKM &
LA PUKOBEIE
COeIMHUTEJIbHEX MyQ®T
POJNIMKOBEIE
NapUKOIONUMUITHUKN
MOIIHEIE
MaJIOMOIHEIE
Peccopsl MaJIOMOUIHEIE
Ponnxm
CoenvHeHMUA:
MeXaHMUeCKue
Bpamapmmecsa
nasHele
CoenMHUTEJIbHEIE KOPOOKU
CepBOMEXaHM3ME
CrepxHU
YCTPOMCTBO CBA3MU:
HalpaBJIEHHEIE
IIOBOPOTHEE
TrbKMe
XecTKMe
OUIIbTPEL MeXaHUYeCKMe
MlecTepHM
IMlTanTy OJIyHXepa
MTrdTe :
C HapesKOoM
HalpagBJjgomye
llapHMpPE yHUBEPCAJIbHEE
Mlaccwu
OKCLEHTPUKA
[MpyXMHEL
TengooOMEeHHUKNU

0,051
0,087
0,03

0,04
0,07
0,165

0,13
0,005
0,004

0,02
0,008
0,2

0,072
0,035

0,02

0,02
6,89
0,0001
0,28
1,1
0,15

0,065
0,001
0,027
0,001
0,045
0,002

0,006
0,65
1,12
0,001
0,09
2,21

L,

0,004
0,4
2,0
0,35

1,52
0,025
0,039
0,025
0,3
0,12
0,68

0,025
1,625
2,5
0,921
0,002
0,22
15,0

PM,JIpaBJ'IMT-:IeCKMe M [IHeBMaTUYECKME BJIEMEHTEL

IradparMel
VICTOUHUMKM MOIHOCTMU

0,6
6,1

~

~

N >
~
O W o

1,1
0,94
0,783

0,545
0,03
0,221

36,6
36,6
18,5
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I'mMgpaBJIiMdeCcKue

BaOBVIXKM KJIAIAHOB 0,112 5,1 44,8
BanoBUXKM BO3OYXIEHUS 0,112 0,212 2,29
Knamauser:

LA PUKOBEIE 1,11 4,6 7,7
PEIUAXHEIE 1,87 4,6 7,4
HaTpyXeHHbIe 0,112 5,7 18,94
CBEPXCKOPOCTHEE 1,33 3,4 5,33
0BxXOMHEIE 0,16 2,24 8,13
CTOIOPHEE 0,112 2,3 4,7
KOHTPOJIbHEIE 0,24 1,9 2,2
OPEHAaXHBE - 0,224 -
HATOJIHUTEJIb HEE 0,1 0,112 1,12
IOIJIaBKOBEIE 5,6 8,0 11,2
ropoyero 1,24 6,4 37,2
OaBJIeHUS 0,112 5,6 32,5
[IepPBUYHEIE 0,165 6,3 14,8
OBUTATENS - 37,2 -
perynaropa - 0,56 -
Pa3TpPys30YHEE : 0,224 5,7 14,1

OaBJIeHUS 0,224 3,92 32,5
TepMUUEeCKMe 5,6 8,4 12,3
pe3epByapHEEe 2,70 6,88 10,8
CEeJIEKTOPHEIE 3,7 16,0 19,7
PETYIMPOBOYHEE 0,67 1,10 2,14
PYUYHEIE TepeKJInYalIe 0,112 6,5 10,2
CKOJIbL 341me 0,56 1,12 2,28
IIOJI3YHKOBEIE - 1,12 -
COJIEHOUIHEIE : 2,27 11,0 19,7
TPEXXOIOBEE 1,87 4,6 7,41
UeTHPEXXONOBEE 1,81 4,6 7,22
VIMITYJIb CHEIE 2,89 6,9 9,76
epenyCcKHee 0,26 0,5 2,86
Pa3ITpPy30UYHEE 3,41 5,7 15,31
CepBOKJIAIaHEL 16,8 30,0 56,0
MaHOME TPH 0,135 1,3 15,0
MOoTOpPE TI'MApaBJIMUYECKME 1,45 1,8 2,25
Harunerarenu 0,342 2,4 3,57
Hacoce C MallMHHBEIM [IPMBOIOM 1,12 8,74 31,3
[IopWHM I'MIPAaBJIMUECKUE 0,08 0,2 0,85
[IpUBOIE MIOCTOSHHOM CKOPOCTHU 0,3 2,8 6,2
NIHEBMATUUYECKME
[IpokagKmM :
IPOBKOBEIE 0,003 0,04 0,077
NPONUTaHHEE 0,05 0,137 0,225
3 cryaea "MoHenb" 0,0022 0,05 0,908
KOJIblleODpasHEE 0,01 0,02 0,035
beHOJIOBEHIE (IJTACTMAaCCOBEHE) 0,01 0,05 0,07
PEe3UHOBEIE 0,011 0,02 0,03
PerymnaTopsr:
OaBJIeHUS 0,89 4,25 15,98
TUOpaBJIMUYeCcKHUe - 3,55 -
IIHEeBMAaTUUeCKHUe 3,55 7,5 15,98
Pes3epByaps I'MIPaBIMUECKUE 0,083 0,15 0,27
Cuib QOHEL 0,09 2,287 6,1
CoenvHeHMSA :
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TUOpaBJIMUYECKHUE 0,012 0,03 2,01
IHEeBMaTUUEeCKUe 0,021 0,04 1,15
CoenmHUTEJIbHEE MYQTE IT'MOPaBJIM— - 0,56
yeckue
TpyOONPOBOIEL 0,25 1,1 4,85
UMIMHIPEL 0,005 0,007 0,81
UMIMHIOPE [THEBMATUUECKME 0,002 0,004 0,013
MyauTnm:
BHICOKOT'O IaBJIEHMUS 0,157 3,93 5,22
TudKUe - 0,067 -
IHeBMaTUUeCKue - 3,66 -
Tabnuua 10

MHTEHCMBHOCTb OTKa30B 3aLUMUTHbLIX YCTPONCTB

HauMeHOBaHMe 2JIeMeHTa CpenHee 3HaueHUE MHTEHCUBHOCTU
6 -1
oTkaz30B (jgambma x 10 ), u

VIHOMKATOPE B3PEIBOB aBTOMaTUYECKUX 0,25
cCucTeM NOoIaBJjieHMs B3PBBOB (ACIIB)
Biioku yHopaBJIeHMS aBTOMaTUUECKUX 0,12

CHUCTEeM NOHaBJIEHUS B3PHBOB
(Ha KaxObeM KaHaJ)

T'mpponymxy I'Il (ACIB) 0,27
Opocurenu AC (ACIIB) 0,32
[lnameoTcexkaTenu II0 (ACIIB) 0,39
Kabenu (ACIIB) 0,047
[IpenoxpaHnTeJIbHEle MeMOpPAaHE 0,0112

MpumeHeHne Ha pobpoBonbHoW ocHoBe [Mpunoxerus 4 (tTabnuubl 11, 12) obecneumBaeT cobniogeHve
TpeboBaHu PegepanbHoOro 3akoHa ot 22.07.2008 N 123-d3 "TexHunyeckui pernameHT 0 TpeboBaHNsX NOXapHON
6esonacHocTn" (Mpukas PoctexperynupoBanusa ot 30.04.2009 N 1573).

Mpunoxexune 4
CnpaBo4Hoe

METO[ OLIEHKM 9KOHOMWUYECKOW 3OPEKTUBHOCTW CUCTEM
MO>XAPHOW BE3OMACHOCTU

1. OkoHOMUMYecKas oueHka ahhEKTUBHOCTM 3aTpaT Ha obecneyeHne noxapHow 6esonacHocTH

1.1. SdbpeKkTMBHOCTb 3aTpaT Ha obecneyeHne NoxapHon 6e3onacHOCTU HapOAHOXO3SINCTBEHHbIX OOBEKTOB
ABnsieTca obsa3aTenbHbIM YCNOBMEM MPU TEXHUKO-3KOHOMUYECKOM 060CHOBaHMM MEPOMNPUATUIA, HanpaBeHHbIX Ha
noBbllLleHMEe noxapHowW 6GesonacHocTu. PacyeTbl 3KoOHOMMYeckoro adpcpekta MOryT WMCMONb30BaTbCs  MpwU
onpegeneHnm LieH Ha Hay4HO-TEXHUYECKYI0 NPOAYKLMIO NPOTUBOMOXapHOro HasHayeHus, a Takke Anst 060CHOBaHNSA
BblbOpa MeponpusTuiA  nNo  obecrneyeHMo  noxapHow GesonacHocTM npu  (QOPMUPOBAHUM  NNaHOB
Hay4yHO-MCCreaoBaTeNbCKX U OMNbITHO-KOHCTPYKTOPCKMX paboT, 3KOHOMWMYECKOTO M COLMAnbHOrO pasBUTUSA
0OBHEKTOB.

OdpekTnBHOCTL 3aTpaT Ha obecneyeHne noxapHon Oes30nacHOCTM OnpefenseTcs Kak coumnanbHbIMK
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(oueHvBaeT cooTBETCTBME (PaKTUYECKOrOo MOMOXEHUSA YCTAaHOBMEHHOMY COUManbHOMY HOpMaTuBY), Tak U
3KOHOMUYECKUMU (OLIeHMBAET AOCTUraeMbli 3KOHOMUYECKUIA pe3ynbTaT) nokasaTensamu.

OKoHOMUYecKkun ahdeKkT oTpaxaeT cobon NpeBbILLEHNE CTOMMOCTHbBIX OLEHOK KOHEYHbIX pe3ynbTaToB Hafg
COBOKYMHbIMM 3aTpaTaMmyn PecypcoB (TPYOOBbIX, MaTepuanbHbIX, KanuTarnbHbIX WU Op.) 3a pacyeTHbI Nepuoa.
KoHeYHbIM pe3ynbTatoM CO34aHWs U MCMOMb30BaHMA MEeponpusaTU No obecnevyeHunio noxapHou BesonacHocTu
ABNAETCHA 3HaYeHUe npefoTBpaLLeHHbIX NoTepb, KOTOPbIE PacCYUTLIBAIOT UCXOAS N3 BEPOATHOCTU BO3HUKHOBEHMS
noxapa “ BO3MOXHbIX 3KOHOMWYECKNX MOTEPb OT HEro 40 M Mocre peanu3auum Meponpusitua no obecneyeHuto
noxapHou 6e3onacHoCcTn Ha obbekTe. YncneHHoe 3HavyeHne 3aTpaTt Ha MeponpuaTus No obecnedyeHunio NoxapHowm
6Ge3onacHOCTV onpeaenseTcs Ha OCHOBE DyxranTepcKon OTYETHOCTU OO bEKTa 3aLUThI.

1.2. 3aTpaTtbl Ha obecneveHne noxapHowm GesonacHOCTN crnedyeT cumTaTb 3PPEKTUBHLIMU C COLMANbHOM
TOYKW 3pPEHMS, €CNY OHM 0BecneYvmBaloT BbIMOMTHEHE HOPMaTVBa MO MCKITIOYEHUIO BO3AENCTBMSA Ha N0AEN OMacHbIX
hakTopOB NoXxapa, YCTAaHOBEHHOIO HacToALWMM cTaHAapToMm (pa3g. 1 v MNpunoxerHne 2).

1.3. JkoHOMMYeckmn adhpekT onpegenseTca No BCeMy LMKy peanusaumn meponpusatusa no obecneyeHuio
noxapHon 6e30nacHOCTM 3a pacyeTHbIn Nepuoa BpeMeHu, BkMyawwuin B cebs Bpems nposBeaeHus
Hay4HO-UCCneaoBaTeNbCKUX N OMbITHO-KOHCTPYKTOPCKMX paboT, OCBOEHWE M NPOM3BOACTBO 3NIEMEHTOB CUCTEM U
MeponpusaTUn no obecnevyeHnio noxapHow 6Ge3onacHOCTW, a Takke BpeMs WCMONb30BaHMSA pesynbTaToB
OCYLLECTBMNEHUSA MEPONPUATUS Ha OXPaHAEMOM OB bekTe.

3a HavanbHbI 04 pacyeTHOro nepuoda MPUHMMAETCA ro4 Hayana duHaHcMpoBaHusa paboT no
OCYLLLECTBMNEHUIO MeponpuATns. Havyanom pacyeTHOro nepuoaa, Kak npaBumo, CYMTaeTCs NepBblid rof BbIMOMHEHUS
Hay4HO-UCCrnefoBaTENbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT. KOHEYHbI rof, pacyeTHOro nepmoaa onpeaensercs
MOMEHTOM 3aBeplUEeHMs1 UCMOMb30BaHUSA pe3ynbTaToB  OCYLEeCTBNEeHna Meponpusatus. KoHeuHbld  rofa
NCMONb30BaHWA pe3ynbTaToB MeponpuaTMst no obecnevyeHno noxapHon 6esonacHoCTM onpegensercs
pa3paboTyMkoM U COrMacoBbIBAETCSA C OCHOBHbIM 3aka3uumkom (notpebutenem). lpu ero ycTaHOBNEHWM
uenecoobpasHo PyKOBOACTBOBATLCHA: MIIAHOBLIMW CPOKaMW 3aMeHbl 3NIEMEHTOB CUCTEM M MEPOMpUATUMI MO
obecneyeHno noxapHon 6e3onacHOCTW; cpokamu CryXObl 3NIEMEHTOB U CUCTEM MO ODOeCcneyYeHuto MoXapHOn
6e3onacHoOCT (C y4eTOM MOparibHOro CTapeHuns), ykasaHHbiMn B fokymeHTauum Ha Hux (TOCT, OCT, TY, nacnopt u
Ap.); 9KCMEePTHOMN OLLEeHKOW Npu OTCYTCTBUM HOPMATMBOB.

1.4. Tlpn npoBegeHUM pacyeToB IKOHOMUYECKOrOo 3dhdhekTa pasHOBPEMEHHble 3aTpaTbl U pe3ynbTaTbl
npuBoaATCA K €AMHOMY MOMEHTY BPEMEHU - pacdHeTHOMY rogy. B kauecTBe pacyeTHoro roga npvHUMaeTcs rog,
NpeaLwecTBYOLLMIA HaYany NCnonb3oBaHMsa MeponpuaTHsa nNo obecrnedeHunto noxapHon 6esonacHocTu. NpuBeaeHne
BbINONHAETCH YMHOXEHMEM 3HaYeHUn 3aTpaT U pesynbTaToB NpeAoTBpaLLEeHHbIX NOTepb COOTBETCTBYIOLLEro roga
Ha koadpuumeHT amckoHTUpoBaHus ( atl ), BeluncnseMbli no dpopmyre

, (110)

rae E - HopmaTus npuBeneHns pasHoBpeMeHHbIX 3aTpaT U pe3ynbTaToB, YMCMEHHO PaBHbI HOPMAaTUBY
adppekTBHOCTM KanuTanbHbix BroxeHun (E =E =0,1);

tp - pacyeTHbIl rog;

t- rog, 3aTpaTbl U pe3ynbTaThl KOTOPOrO NPUBOAATCS K PACYETHOMY roAy.

1.5. B uMcno Bo3MOXHbIX BapnaHTOB peanunsauuy meponpusitusi no obecneyeHmnio noxapHow 6esonacHocTu
oObeKTa Ha aTane TEeXHUKO-IKOHOMMYEeCKOoro obOoCHOBaHMA OTOMpalTCA Te, KOTOpble OTBEYAalT OrpaHu4yeHusM
TEXHMYECKOro U coumanbHOro xapakTepa. B uncno paccmatpuBaeMbix BapuaHTOB BKIHOYAKOTCA Hauvnydlive,
TEXHMKO-3KOHOMMYECKMe MoKasaTenu KOTOPbIX MNPEBOCXOAAT WAM  COOTBETCTBYOT MyylM MWPOBLIM U
oTe4eCTBEHHbIM OOCTUMXEeHUAM. I‘Ipm 9TOM [OOJTDKHbl YYUTbIBATbCA BO3MOXHOCTU 3aKYMNMKWM TEXHUKU 3a py6€)KOM,
opraHusaumMm CoBCTBEHHOrO MPOU3BOACTBA Ha OCHOBE MPUOBPETEeHVs MULEH3UW, opraHu3auum COBMECTHOro
npou3BoacTBa C 3apybexHbiMM napTHepamu. Jlydwmm Mpu3HaeTcs BapuaHT Meponpuatus no obecneyeHuto
noxapHoun 6e30nacHOCTH, KOTOPbIA MMeeT Hanbonbllee 3HaYeHne IKOHOMMYeckoro adpdekta nnbo npu ycrosmm
TOXAeCTBa npenoTepallaeMblX NOTEPb - 3aTpaThbl HA €ro AOCTUXEeHNEe MUHUMaATrbHbI.

Ecnn uenbio ocyllecTBNeHNss Meponpuatus no obecrneyveHuto noxapHou 0Ge3onacHOCTU SABNseTcs He
HenocpeAcTBEHHOEe MpeAoTBpalleHne noxapa, a obecrneveHve [OCTOBEpPHOM WHopMmauum 06 OCHOBHbIX
XapakTepucTMkax U napameTtpax ypoBHSA obecrieveHusi noxapHon 6e3onacHoCTW, KOHTponsa 3a cobniogeHunem
npaBun noxapHon 6e3onacHoCTW, B Criydae HEBO3MOXHOCTW OnpeaeneHus BNMSHUSA LAHHOIO MepOoNnpUSATUSt Ha

KOHCYﬂbTaHTnnI-OC www.consultant.ru Crpanuua 51 13 96

HafiéXXHasa npaBoBasA noaoAepXXKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB [okyMeHT npegocTaBneH KoHcynbTaHTIoC
6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb... [ata coxpaHeHus: 30.11.2015

CTOMMOCTHYIO OLIEHKY NPEeA0TBPAaLLEHHbIX NOTEPL, TO MPU CPAaBHEHUN anbTepHaTUBHbIX BApMaHTOB No obecneveHnto
noxxapHou 6e30nacHOCTM NMyYLLIMM NPUHUMAETCS TOT, 3aTpaTbl HA JOCTUXKEHUE KOTOPOro MUHMMATbHbI.

1.6. OkoHomuueckun addpekT 3aTpaT Ha obecneyeHne noxapHon 6e3onacHOCTM onpeaenseTcs no
pesynbTatam aKcnryaTaumm 3a pacdeTHbIN nepnos. SKOHOMUYeCKUn acpdexT 3a pacyeTHbIN Nepmos He3aBUCMMO OT
HanpaBfeHHOCTN MeponpuatTvsa no obecneyeHno noxapHon 6GesonacHocTu (paspaboTka, NPOW3BOACTBO U
NCMNONb30BaHWe HOBbIX, COBEPLLUEHCTBOBAHMNE CYLLECTBYIOLLUX 3NIEMEHTOB CUCTEM Y MEPOMPUSATUI NO 06ecneyeHnto

noxapHow 6esonacHoctu) (3, ), pyb., paccunTbiBalOT Mo opmMyne
9, = anT -3, (111)

nnn

, (112)

rae O, - 3KOHOMUYECKWIt 3PHEKT peanmsaLmm MeponpusaTMs No obecneyeHmto NoxapHoi 6esonacHocTy 3a

pacueTHbIn nepuog (T );

ant , anT - CTOMMOCTHas OLieHKa NpeaoTBpaLLeHNs NoTepb COOTBETCTBEHHO 3a pacyeTHbIi nepuog (T ) u
B roay (t) pacyeTHoro nepuoaa;
3,, 3, - cTouMOCTHas oueHKka 3aTpaT Ha peanu3auulo MeponpusiTUsS Mo OBECneyeHWo MoXapHOM

6e3onacHOCTV COOTBETCTBEHHO 3a pacyeTHbIn nepuog (T) u B roay (t) pacueTHoro nepuoaa;

OCt , (Ztnp - KOS¢)¢)MHM€HTbI npmneeaeHna pas3HoBpeMeHHbIX COOTBETCTBEHHO 3aTpaT M npeaoTBpalleHHbIX
noTepb K pac4yeTHOMY roay,

t, - HaYanbHbI rog pacyeTHOro nNepuoaa;

t, - KOHeuHbIVi roa pacyeTHOro nepuoaa;

t - Tekywwmnit ron pacyeTHoro nepuoaa.
1.7. 3aTtpaTbl Ha peanu3auuilo MeporpusTUS No obecrneyeHuo noxapHol ©6e3omnacHOCTVM 3a pacyeTHbIi

nepvog ( 3, ), py6., paccuuTbiBatoT no opmyne

3 =3 + 3, + 37, (113)

~ “Huo.x.p

roe 3 - 3aTpaTbl Ha NpoBeAeHUe Hay4YHO-UCCef0BaTENbCKUX U ONbITHO-KOHCTPYKTOPCKMX paboT, pyb.;

HHO.K.p

3, - 3aTpaThl Npu NPOM3BOACTBE MEPONPUATHIA N0 06ECNeYeHMI0 NoxapHo 6esonacHocTu, pyb.;

3, - 3aTpaTbl Npu UCMOMb30BaHUM MEPONPUSATUI Mo obecreyeHnio noxapHoit GesonacHocTn (6e3 ydyera

3aTpaT Ha npuobpeTeHne Co3aaHHbIX ANEMEHTOB MeponpuaTui), pyo.
3atpaTtbl Npu NpPomn3BOACTBE (MCMOMb30BaHWM) MEPONPUATUIA MO obecneveHuto noxapHow GesonacHocTh (

37 ), py6., paccunThiBatoT no hopmyne
t, |
B3 =3, K, (114

t=t, t=t,

rae 3, - 3HaueHue 3aTpaT Bcex pecypcos B rogy t;
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U, - Texylwme n3gepkkM Npu NpousBoACTBe (MCMONb30BaHUM) MEPONPUSTUIA MO 0BeCneveHnto NoXxapHoW
GesonacHoctu B rogy t;

K, - enpvHoBpemeHHble 3aTpaThl NPy NPOU3BOACTBE (MCNONb30BaHUM) MeponpusTuii B rogy t;

ﬂt - OCTaTto4yHad CTOMMOCTb (J'WIKBVIﬂ,aU,VIOHHOG CaJ'IbD,O) OCHOBHBbIX (bOH,CI,OB, BblObIBLUMX B rogy t.

Mpu OLleHKEe OCTATOYHOM CTOMMOCTM (POHAOB MOFYT ObITb PACCMOTPEHbLI TPY Pa3NINYHbLIX Cry4as:
a) co3faHHble paHee MOoHAbI, KOTOPbIE BbICBOOOXAATCS B rofy 3a HEHaJ0BGHOCTbLO, MOFYT 4O KOHL@ CBOErO

cpoka cnyx6bl aphekT1BHO UCMONb30BaTLCA FAe-To B APYrom MecTte. B aTom cnyyae B kayectse JI, cnepyeT
YYUTbIBATb OCTATOYHYIO CTOMMOCTb (DOHAOB;

0) doHabl B KOHLe pacyeTHOro nepmuoda, OTCNYXXMUBLLUME NULLIb YacTb CBOEro cpoka Cnyxbbl U 3 eKTMBHO
yHKLMOHMpYtoLme. B aTom cnyyae B kadecTBe JI; crneayeT yunTbiBaTb OCTATOUHYIO CTOMMOCTL (POHOB;

B) dooHAbI, BbICBOOOXAEHHbIE 3a HEHadoOHOCTLIO B rogy t, koTopble HUrOe Gonee No cBoemy HasHavyeHuto
“cnonb3oBaHbl 6bITb He MoryT. B aTom cnyyae B kadectBe JI, cnegyeT yunTbiBaTb JIMKBUAALIMOHHOE Canbfo.

2. PacyeTt 3KOHOMMYECKUX NOTEPb OT NoXapa

2.1. 3HayeHne npegoTBpaLLEeHHbIX NOTEPb (an ), py0., onpenensitoT no dopmyne
11, =11, -1, (115)

rae 11, II, - akoHOMUYeckue NoTepu OT OAHOrO Noxapa Ha OXpaHseMOoM OGbeKTe COOTBETCTBEHHO [0 W
nocne peanusauun MeponpuaTui No obecneyeHno noxapHon 6esonacHocTy, pyo.

OkoHommyeckune notepu (11, n I1,) ot noxapa Ha o6bekTe 3a roa MoryT GbiTb onpeAeneHbl Ha OCHOBaHWUM
CTaTUCTMYECKMX AaHHBIX O MOXapax 1 MCNoNb30BaHUN pacyeTHoro metoda (pasa. 1, 2, 3).

2.2. Tlpn MCNOMb30BaHWM CTATUCTUYECKUX OaHHbIX 3KOHOMWYECKMe noTepu (1731- ), pyb., oT j-ro moxapa,
BbIUMCASIOT NO hopMmyre

, (116)

rae II,; - skoHOMMYECKME NOTepM OT j-ro noxapa, py6.;
11, ; - noTepm yacTi HaumoHanbHoro GoraTcTea OT j-ro noxapa, py6.;

Ho.pj - NOTepn B pedyrnbTaTe OTBlIe4eHUA peCcypcoB Ha KOMNneHcauunto nocnencTemmn j—ro noxapa, py6.;

HH.Bj - nNoTepun n3-3a Hemcnosnb3oBaHUA BO3MOXXHOCTEN BCneacTeme j-ro noxapa, py6.;

ij - coLmarnbHO-aKOHOMUYECKNE MOTepu OT j-ro noxapa, pyb.;

N - konunuecTBO noXxapos 3a roa.

2.3. TNoTepn 4YacTn HaumoHanbHOro GoraTcTBa COCTOAT M3 MaTepuarnbHbIX LIEHHOCTEN, YHUYTOXEHHBIX UIN

NOBpPEeXAEHHbIX B pe3ynbTaTe BO34ENCTBUS OonacHbIX hakTOpOB MoXxapa M ero BTOPUYHBLIX MPOSIBNEHUNA, a Takke
CPeACTB NOXapoTyLUEHUS.

MoTepu YacTn HaumMoHaneHOro 6oraTcTea OT j-ro noxapa (HH.6J- ), py0., BbluMCIIAOT No chopmyrne
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. (117)
roe Hioxbj - NoTepu B pe3ynbTaTe YHUYTOXEHMS j-M NMOXapOM OCHOBHbIX NPOM3BOACTBEHHbLIX POHAOB, pYO.;
H;O'd,j - NOTEPU B pesynbTaTe NMoBPEXAEHUS j-M NOXapoM OCHOBHbIX MPOM3BOACTBEHHBLIX (DOHA0B, PY6.;
H}{O'q)j - NOTEPU B pe3ynbTaTe YHUUTOXKEHMS j-M NMOXapOM OCHOBHbIX HEMPON3BOACTBEHHbIX (DOHA0B, PY6.;
H;oxbj - NOTepU B pesyrnbTaTe NMOBPEXAEHUS j-M NOXAPOM OCHOBHbLIX HEMPOW3BOACTBEHHLIX (DOHAOB, PY6.;
HY(H)

twnj - NMOTEPU B pe3ynbTaTe YHUHTOXEHUs (MOBPEXAEHWS) j-M MOXapoM TOBapHO-MaTepuanbHbIX
ueHHocTen (060opoTHLIX POHAOB, MaTepmanbHbIX PECYPCOB TeKyLLero notpebnenuns), pyo.;
y(m) ;
HM_M]-- noTepu B pesynbTaTe YHUYTOXEHWS (MOBPEXAEHWS) j-M MOXapoM JIMYHOIro MMYyLLECTBa HacerneHus,

pyb.;
Hzp‘pj - MOTepu B pe3ynbTaTe YHUUYTOXEHUS j-M NOXXapoM NpUpoaHbIX pecypcos, pyo.

2.4, lNMoTepu B pe3ynbTaTe OTBIIEYEHNSI PECYPCOB Ha KOMMEHCALMIO NOCNEeACTBMI Noxapa - NpuBefeHHbIe
3aTpaTbl HA BOCCTaHOBMUTENbHbIE paboThl HA 0OBEKTE, HA KOTOPOM Mpou3oLlen noxap.

MoTepu B pesynbrate OTBMEYEHMS PECYPCOB HA KOMMEHCAUMIO MOCNeacTBUNA j-ro noxapa (Ho.pj ), pyb.,
BbIYNCNAOT N0 popmyne

, (118)

rae H(?.pj - NOoTepu B pesynbTarte oTBJ1Ie4eHnAa peCcypCoB Ha BOCCTaHOBIIEHME obbeKkTa nocne j—ro nox<apa,
py6.;

H(';pj - noTepn B pe3ynbTaTte OTBfEYEHUS PEeCypcOB Ha BOCCTAHOBMEHWE MNPUPOOHbLIX Pecypcos,
noctpagaBLUKX OT j-ro noxapa, pyb.

2.5. I'IOTep|/| N3-3a Heucnosib3oBaHUA BO3MOXHOCTEN - 4acTb I'IpVI6bIJ'Il/I, Hegonony4yeHHad 00BbEeKkToM B
pe3ynbTarte ero npoctod u BbIObITUA TPpyooBbIX pecypcoB U3 I'IpOI/|3BOD,CTBGHHOVI 0EeATEeNIbHOCTU B pes3ynbTaTte
noxapa.

lMoTepn n3-3a HEMCNoNb30BaHMS BO3MOXHOCTEW BCIEACTBUE j-T0 noxapa HH'BJ-, py6., BblYMCASIOT NO

dopmyne

. (119)

roe Hmj - MOTEpU OT NPOCTOs OOBbEKTA B pe3ynbTaTe j-ro noxapa, pyo.;

I1, ;- noTepu npu BbIGLITUN TPYAOBLIX PECYPCOB U3 NPON3BOACTBEHHON [EATENbHOCTU B pesynbTare j-ro

noxapa, pyo.

2.6. CoumnanbHO-3KOHOMUYECKME MOTEPU - 3aTpaTbl HA NMPOBEAEHME MEPONPUATUIA BCreACcTBME rMbenu u
TpaBMMpOBaHNA NIOAEN Ha NoXape.
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CouuanbHo-9KOHOMMUYeCKMe noTepu oT j-ro noxapa (11 »j )» PYO., BBIMUCTISIOT MO (hopmyrie

C

» (120)

rae HCTaj - coumnanbHO-9KOHOMUYECKME NOTEPU OT TPAaBMUPOBAHMSA NIOAEN Ha j-M noxape, pyb.;
Hcraj - coumanbHO-3KOHOMUYECKME NOoTepn OT rmbenu noaen Ha j-M noxape, pyo.

CoumanbHO-3KOHOMMWYECKME NOTEPU OT TPaBMUPOBAaHWSA MOAEN Ha j-M MoXxape (HCTBJ- ), pyb., BBIMUCASIOT MO
dopmyne

, (121)

roe SBJ- - BbiNniaTbl NOCOOUIA MO BpEMEHHOWN HETPYAOCNOCOOHOCTM TPAaBMUPOBAHHBIM Ha j-M NoXXape JoasM,
pyb.;

SMJ- - BbIMNaThl NEHCWI Nuuam, CTaBLLIUM MHBaNuaamu B pesynbTaTe j-ro noxapa, pyo.;
anj - pacxofbl Ha KNMHUYECKOEe NeYeHne nnL, TPaBMUPOBaHHbIX Ha j-M noxape, pyb.;
SCK.HJ- - pacxogbl Ha CaHaTOPHO-KYpPOPTHOE NeYeHne nNuL, TPaBMUPOBAHHbIX Ha j-M noxape, pyo.

CoumanbHO-3KOHOMMUYECKME NOTEPU NpY TMGenu niogen B pedynbtaTe j-ro noxapa (H;aj ), pyO., BblMUCTISAOT
no copmyne

» (122)

roe SrIOFj - BbinnaTbl Nocobuii Ha norpebeHne NnornbLumx B pesynbTaTe j-ro noxapa nuy, pyo.;

Smj - BbiNnaTtbl NEHCUI NO CriyyYalo NoTepU KopMunbLa B pedynbTarte j-ro noxapa, pyo.
2.7. PacyeT coCTaBnsLLMX 3KOHOMUYECKUX NOTEPL OT NOoXapa

MoTepn B pesynbTaTe YHUUTOXEHUS j-M MOXapOM OCHOBHbIX MPOU3BOACTBEHHBIX (DOHOOB (Hrfom- ), pyob.,
BblYMCNAT No hopmyne

n

IT, s =D [S0: = (S, +5,1)]. (123)

i=1

. -1
roe SOi - OCTaTOYHas CTOMMOCTb OCHOBHbIX (POHIOB i-ro Buaa, pyo.-em ;

oo o -1
Sni - CTOMMOCTb MaTepualbHbIX LEHHOCTEN I-ro Buaa, rogHbIX Anga aarbHeuwero ncnosfib3oBaHug, py6 €4

- -1,
S,; - NMKBMAALIMOHHAS CTOMMOCTb MaTepuasbHbIX LIEHHOCTEN i-ro Buaa, pyo.-en
N - KONMYECTBO BUJOB OCHOBHbLIX (DOHAOB, efl.

2.8. NoTepu B pesynbTaTe NOBPEXAEHUS j-M NOXapOM OCHOBHbIX MPOU3BOACTBEHHbLIX (HOHA0B (Hlfmb ), pyo.,
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BbIYNCNAT N0 opmyne

: K
7 = Sy, —=—(S..+S..)| (124
mo.¢ ; 0iy 100 ( ui nl) ( )

roe 7 - koahMUMEHT, YUUTBIBAIOLLMIA MOBPEXAEHNE MATEPUATIbHBIX LIEHHOCTEN;

I{3 - yOernbHbI BEC CTOMMOCTU KOHCTPYKTMBHBIX 35IEMEHTOB B 06LLIEN CTOMMOCTU MaTepuanbHbIX LEHHOCTEN,

%.

2.9. MNoTepu B pe3ynbTaTte YHUUTOXKEHUS W MOBPEXAEHWS j-M MOXapOM OCHOBHbIX HEMPOW3BOACTBEHHbIX
hOHAO0B BbIMUCTIAOT Creayowmnm obpasom.

Ecnun no ocHOBHbIM HENPOM3BOACTBEHHLIM (DOHAAM HAYUCTIATCH aMOPTU3aLMOHHbIE OTYUCIIEHMS, TO NOTEPU
CTOMMOCTHM NPU UX YHUHTOXEHWM BblYMCASAOT no chopmyne (123), a npy noBpexaeHum - no popmyne (124).

Ecnn no oCHOBHbIM HEMPOW3BOACTBEHHBIM (POHAAM HE HAYUCNATCA amMOPTU3ALMOHHBIE OTYUCIIEHWS, TO
noTepy CTOMMOCTU BbIYUCTIAIOT NO hopmMynam:

NPV YHUHTOXEHMN

, (125)

npu NoBpexaeHnm

: k
. .= S (S +S )| (126
m.o.¢ j ; miy 100 ( ui J'[l) ( )

. -1
rae S, - nepBoHavanbHas CTOMMOCTb OCHOBHbIX POHAOB i-ro BuAa, pyo.-ex .
2.10. MNoTepu B pesynbTate YHNUTOXEHUSA (MOBPEXAEHUSA) TOBAPHO-MaTepUarnbHbIX LLEHHOCTEN (0BOPOTHBIX
hoHOO0B, MaTepmanbHbIX PECYPCOB TEKYLLEro NoTpebneHns) j-m noxxapom (HY(“) ), pPY6., BbIUMCAAIOT Nno hopmyne

T.M.IT

, (127)

roe S - obLas ctoMMocTb TOBApPHO-MaTepualibHbIX LLeHHOCTEN i-ro Buga Ha MOMEHT noxapa, py6.;

T.M.Lj

S, i - CTOMMOCTL TOBapHO-MaTepPMasbHbIX LIEHHOCTEN i-ro BiUAa, OCTaBLUMXCS! MOCre noxapa, py6.;

(U1

oo CTOMMOCTb NoOBpeXOeHHbIX TOoBapHO-MaTepualrbHbIX LEeHHOCTEN i-ro BuMga C y4eToM ux

obecueHnBaHus, pyb.

2.11. NoTepw, CBA3AHHbIE C YHUYTOXEHMEM (MOBPEXAEHNEM) NMMYHOIO MMYLLECTBA HaceNeHus j-M NnoXapom,
BbIYMCIISIIOT CNeayloLWwmnm obpasom:

Nno 3acTpaxoBaHHOMY MMYLLLECTBY Ha OCHOBE [JaHHbIX OpraHoB rocyapCTBEHHOIO CTpaxoBaHUS No pac4eTHON
CyMMe MoTepb, UCXoAsA U3 rocy4apCTBEHHbLIX PO3HUYHBLIX LEeH, ASNCTBYIOWUX HA MOMEHT Mnoxapa, 3a Bbl4ETOM
CTOMMOCTHU M3HOCA M OCTATKOB, NOAHbIX K AanbHeENLWeMyY NCMONb30BaHMIO;

Nno Hes3acTpaxoBaHHOMY WMYLLECTBY MNpW OTCYTCTBUM [OCTOBEPHbIX [AaHHbIX WCXOAS W3  CPeaHuX
CTaTUCTUYECKMX NOTEPb OT NoXxapa.

2.12. TloTepn B pe3ynbTaTte OTBIIEYEHUSI PECYPCOB Ha KOMMEHCaUMIo MocrneacTBui j-ro noxapa (Ha

BOCCTaHOBMEHNe 06beKTa U NPUPOAHLIX pecypcoB nocre noxapa (117

opi ), PyO., BbluMCTIAOT No dopmyne
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, (128)

rae M, -i-e napepxkv npy BoCcCTaHOBUTENbBHBIX paboTax, py6.;

K, - i-e eaMHoBpeMeHHble AOMONHUTENbHbIE BIIOXEHMS, PYO.;

E, - HopmMaTuBHbI KO3PMULMEHT 3COPEKTUBHOCTY KanNUTamnbHbIX BIOXEHWIA;
M - KONMYeCcTBO BMAOB 3aTpaTt Ha BOCCTAHOBUTENbHbIE PAbOThI.

2.13. lNoTepu oT NpocTosi 06BbEKTA B pe3ynbTare j-ro noxapa (]ij ), py0., BbIUMCNAOT Mo dopmyrne

m

I, = Z(Hz.n.nj + HH.l'lj) » (129)

j=1

roe 11, j - 3apaboTHasi nnaTta u yCrioBHO-MOCTOsIHHbIE PACXObl 3@ BPEMsi NPOCTOs 06bekTa B pedynsTate
j-ro noxapa, pyo.;
11 j - NPUBbINb, HeloMony4YeHHas 3a Neproa NpocTosi 06bekTa B pesynbTare j-ro noxapa, pyo.

2.14. lMoTtepw npw BbIBLITUM TPYOOBLIX PECYPCOB M3 MPOU3BOACTBEHHOW AEATENbHOCTU B pesynbraTe j-ro
noxapa (IYB_TApj ), py0., paccumTbiBalOT TONBKO Ans cdepbl MaTepmansHOro NPou3BOACTBa No opmMyne

HB.T.p i~ Z(H;.ij +11, l:.T.pj ) , (130)

roe Hl:‘.TApj - noTtepu npun BbIObITUN TPyAOBbIX peCcypCcoB 13 I'IpOI/I3BO£I,CTBeHHOl7I 0eATerNIbHOCTU B pe3ylibTaTe

NX TPaBMUPOBaHUS B NpoLecce j-ro noxapa, pyb.;
T -
HB'T_pj - MoTepu Npu BbIOLITUM TPYAOBLIX PECYPCOB M3 MPOW3BOACTBEHHON OEATENbHOCTU B pe3ynbTaTte ux
rmbenu Ha j-m noxape, pyb.

2.15. lMoTepu npu BbIOLITUM TPYOOBbIX PECYPCOB U3 NPOM3BOACTBEHHOW AEATENbHOCTU B pesynbraTe MX
TpaBMUPOBaHMA B rpouecce j-ro noxapa (H.;T_T‘pj ), py6., BBIYMCNAOT NO hopmyne

, (131)

roe KH_H - KOS(*)(*)I/ILI,I/IeHT, y‘-IMTbIBaPOLLIMVI noTepto YaCcTtn HaunoHarnbHOro goxoaa;

. -1,
3gi - 3apaboTHas nnara i-ro pabotHuka, pyo.:THH |
T, i - NPOAOIMKUTENBHOCTL BbIGLITUS U3 NMPOU3BOACTBEHHOM AESATENBHOCTY i-r0 TPABMUPOBAHHOTO, AHM;
O - KONMYECTBO TPaBMMUPOBAHHBIX, Yer.

2.16. MNotepu npu BbIOLITUM TPYAOBbLIX PECYPCOB U3 MPOU3BOACTBEHHOW AEATENbHOCTM B pesynbTate MX

rmbenu Ha j-m noxape (H;T_pj ), pPy0., BbIMUCTIAOT No hopmyre
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, (132)

roe Ht - pgonda HauuoHanbHOro pgoxopga, HegogaHHada OAHUM paﬁOTal'OLLI,VIM, no oTpacndamMm HapoAgHOro

< -1
xo3anctea, pyoO.-THU

T pa - OTEPst paboumnx AHeN B pesynbTate rubenu ogHoro pabotatoLLero;
X - KONn4ecTBO I'IOFI/I6LIJVIX, yern.

2.17. CounanbHO-9KOHOMUYECKME MOTEepU Npwv TPaBMUPOBAHUW NOAEN MOA BO3AEWCTBMEM j-rO mnoxapa
BKIIOYAIOT: BbiNnaTel nocobui no BpeMeHHOM HeTpygocnocobHocTn (6e3 yyeta BbiNnatbl MO MHBaNMAHOCTW)
NOCTPaAaBLUMM Ha j-M noxape (SBJ- ), Py6., BblUMCNAOT No dopmyne

, (133)

. o -1
rae W, - sHayeHue i-ro nocobusi No BpeMeHHON HETPYAOCMOCOGHOCTH, PY6. - AHW |
TBt - nepuog BbINnaTthbl i-ro Nocobusi N0 BpEMEHHOM HETPYAOCMNOCOOHOCTH, AHM;

O, - KONMMYEeCTBO TPaBMUPOBaHHbIX (6€3 0popMNEHNs HBANUAHOCTH), Yen.

2.18. BeinnaTbl NEHCUI MHBanugam, NocTpagasLUMM Ha j-M noxape (SMJ- ), PY6., BbluMCHIAOT No hopmyne

Snj = ZVVMH ’ Tni ' (134)
|

.o o -1

roe WH-. - 3HaYeHwe i-n NneHcun nHBanuaam |-n rpynnsl, pyo.- THUA
1

O, - KONIMYECTBO TPABMMPOBAHHbIX, MOMY4MBLLMX WHBANWUAHOCTb, Yen.;

T, ;- nepuop BbINNaThl i-i NeHcumn (Nocobust) No MHBANMAHOCTY, AHW.

2.19. Pacxodbl Ha KNUHWYECKoe rnedeHue nocTpajasluMM Ha j-M noxape (SKnj ), py0., BblUMCHIAKT MO
dopmyne

, (135)

roe Su - CpegHsst CTOMMOCTb AOCTaBKM OAHOro noctpagasLuero B 6onbHuLy, pyb.;
86 - cpegHue pacxofbl 60NbHMLBI HA OQHOrO NOCTPaLaBLLEro, py6.',Z[HI/I_l;

T6 - nepuopg HaxoxaeHus B 60nbHMLE i-ro NocTpagaBLUEero, AHW;

0'6 - KONTM4eCTBO TPpaBMUPOBAHHbLIX, Npowlealnx KnnHn4yeckoe revyeHune, 4Yern.

2.20. Pacxoabl Ha caHaTOPHO-KypOPTHOE NedYeHne nocTpagaBLlinx Ha j-M noxape (Sc.mj ), py0., BblUMCNAOT
no popmyne
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O¢

SC.K.J‘Ij = Z(Sn.ci + Sci) ' (136)

i=1

rae S, - cpedHvie pacxofbl Ha NPOE3A B CaHATOPUI i-ro nocTpadasLuero, py6.;
S, - cpeaHve pacxopbl caHaTopus Ha i-ro nocTpaaasLuero, pyo.;

O . - KONn4ecTBO TpaBMNUPOBAaHHbBIX, NPOoLIeALLNX Kypc nevYeHna B caHaTopun, Yen.

2.21. CoumanbHO-3KOHOMMYECKME noTepu npu rmbenu niogen B pesynbTaTte j-ro noxapa BKMo4yatoT: BbinnaTbl
nocobun Ha norpebeHne NorMbLINX Ha j-m noxape (Smr]— ), py0., BbIUMCNAOT No opmyne

, (137)

. . -1,
roe W_ ., - 3HaueHue i-ro nocobus Ha norpeGenue I-i rpynnbl normémnx, pyo.-dem.

X, - KONMU4ecTBO NornéLmnX |-1 rpynnbl, Yen.

2.22. Boinnatbl NEHCUI NO Ciy4valo NoTepu KopMusbLa Ha j-M noxape (SH.Kj ), py0., BbIUMCTIAOT No doopmyne

, (138)

.o o -1
rae W__,, - 3HauyeHue i-it neHcum no cnyyato notepu kopmunbua I-i rpynnel, pyo.-IHU ;
X_ . - KONUYECTBO NOrNBLLNX, UMEBLLNX KOro-nMB0 Ha XAVBEHWUN, Yen.;

T'_ ;- nepuoA BbINnaThl MEHCUM MO Cy4alo NOTEPU KOPMUIIbLA i-1 CEMbE NOrMGLLErO, AHMW.

3. PacyeT oxumaaembiX 3KOHOMUYECKMX noTepb OT BO3SMOXHOIO noXapa

|_|p0FH03 OKOHOMMYECKMX NOTepb OT BO3MOXHOIO noXapa npom3BoanTCA Ha OCHOBE pacyeTa napamMeTpoB

pa3BUTUS NoXapa Ha o6bekTe (B 34aHNK), a Takke AaHHbIX 06 3hPEKTUBHOCTM 3/IEMEHTOB U cUCTeM oGecneyeHns
noxapHoi 6esonacHocTU.

MaTtemaTnyeckoe oXngaHme 3KOHOMUYECKUX NMOTEPb OT NoXKapa ( M (H)) BbIYUCNAKOT NO cbopmyne
M(H) = M(HHG) +M(H0.p) +M(Hn.o) ' (139)

rme M(I1 ;) - maTemaTuyeckoe OXugaHue MoTepb OT MoOXapa 4YacTu HauuoHarbHoro 6oratcrsa,
py6.~roz["l;

M (Ho.p) - MaTeMaTu4yeckoe OXuaaHue noTepb B pesynbTaTe OTBMEYEHUS PEeCYpPCOB Ha KOMMEHCaLMIo
nocrneacTeumn noxapa, pyo.- rom ';

M(II,,) - maTemaTnyeckoe OXMAaHWe MOTEPb OT MPOCTOsl OGbEKTa, OBYCMOBMNEHHOMO MOXapoM,
py6.-Tom .

3.1. MaTemaTudyeckoe OXuaaHue MOTepb OT MoXapa 4YacT HauuoHanbHoro Goratctea ( M (I1,;) )
BbIYMCNISIOT MO hopmyne
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M(11,;)=F,(Cs' R, +Ch <R, )-Q, , (140)

rge Fn - nnowanb BO3MOXHOIO noXxapa Ha OG'beKTe, M2;
CMAu < 6 -2,
ya T yAaelnbHaa CTOMMOCTb MaTepualibHbIX LEHHOCTEN, py oM
Ry - AoNA YHUYTOXEHHbIX MaTepuarbHbIX LleHHOCTeVI Ha nnowagn noxapa Ha O6'beKTe;
CP - 6.-M %
va yAenbHada CTOMMOCTb PEMOHTHbIX pa60T, Pyo.-M |
Rn - AonsA nospexXxaeHHbIX MaTepuarnbHbIX LLEHHOCTEVI Ha nnowaan noxkapa Ha 06'beKTe;

-1
QH - BEPOATHOCTb BO3HVMKHOBEHMSA Noxapa B obbekte, Iold =~ (cwm. MNpunoxeHune 3).

3.2. MaTemaTtnyeckoe oxmagaHue noTepb B pedynbTaTe OTBMEYEHUS PECYPCOB Ha KOMMNEHCALMIO NOCneacTBUM
noxapa (M(Uo_p) ) BBIMMCIAOT M0 popmyrne

M(I,,) = F,| H,,+E, (K}, +K3,) |-0,, 141)

2.
roe Hyﬂ - yAenbHble N30epPXKN Npu BOCCTAaHOBUTENTbHbLIX pa60Tax, pY6M )
3 -2
Kyﬂ - yaenbHble eANMHOBPEMEHHbIE BITOXEeHUA B 3aaHne (coopymeHme), py6 M -,

o -2
Ky;[ - yaenbHble eANHOBPEMEHHbIE BITOXEHUA B O60py£I,OBaHVIe, pY6M .

3.3. MatemaTtunyeckoe oxugaHve notepb o1 06yCcrnoBNEHHOro NoXXapoM NpocTosd obbekTa (HegononyyYeHHas
npuGbine) (M (11 ) ) BbluncnsioT no hopmyne

M(11,,)=11,-T, -0, (142)

-1,
roe an - NpubbINbL o6bekTa, pyod.: THU —;

T mp - MPOAOIKUTENBHOCTL MPOCTOS 06bEKTA, AHW.

4. MeToa onpefeneHnsa nnowanu noxapa

HacTosawwun metoa npegHa3HavYeH and onpeaenexHnd nnowanun noxapa, 3Ha4eHune KOTOpOVI HeobxoaMmMmo npu
pacyeTte noTtepb OT TMOXapa Ha obbekTte. PacuyeT nnowagu noXxapa npoBoAgAT And  Tropo4unx w

NErkoBOCMIaMEHSIIOLLNXCS XUOKOCTEW; OHa NpUHMMaeTCs paBHOM NrolLaan pa3MeLLeHUs XMOKocTeh unm nnowlaam
aBapuiAHOro pasnvea.

4.1. Mnowaab noxapa npu CBOOOAHOM TFOPEHWMU TBEPObIX FOPHYUX W TPYOAHOTOPHYUX MaTepuanos
BbIYUCTISIIOT:

ans nomeluenuit c o6vemom V <400 M° no dopmyne

, (143)

o o -1
roe Y - nuHeiiHas cKopoCTb PacnpoOCTPaHEHUS MO NOBEPXHOCTM MaTepuana noxapHon Harpysku, M-C ;
t - Tekywee Bpems, c;

F - nnowags, 3aHumaemas NoXXapHOW Harpyskon, M2;
o 3
ans nometeHuii c obbemom V > 400 M° no dopmyne
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roe t. - Bpemsa nokanusaumm noxapa, C;
1

t. .. - MPOAOIDKMTENBHOCTL Ha4arnbHON CTaauK noxapa, c.

4.2, MVIHVIMaJ'IbHyIO npoaoJIKNTEINTbHOCTb HavanbHOW cTaguu noxapa B nMnomMeweHunn onpenendarwT B

3aBUCUMOCTU OT obbema nomMeLlleHund, BbiICOTbl NOMeLWEeHNA N Konn4ecTBa I'IpVIBeD,eHHOVI no>+<apH0|7| Harpys3ku (‘-IepT.
7,8).

fpodonmumensrocimmns KA, 10 Zc

0 rw* 2wt sw* ww® sw® sw* it
M3
--- H=66M; 1—g=(2,4—14) kr-M~%; 2—g=(67—110) k1M~ 2;
3—g=640 KT-M—2;
- — H=72M; 1—g=(60—66) KI-M—2; 2—g=(82—155) KI-M2;
3—g=200 KkTM—2;

-0-0- H=8 M; |—g=60Kr-M—2 2—g=(140—160)kT-M—%; 3—g=(210—250) KT-M—2;
4—g-(500—550) KTM—2;
___ H=48wm; g=(169—70) kr-M—2 (H — BBHICOTa MOMELICHHIA).

YepT. 7
NRJ
)
=~
LS
E 7723
w
§ 721
S
§ sk
=
S
a ] ] ]
=g rig? 2007 307 vm3

1—H=3wm;2— H=6wM;, 3— H=12 ™
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UepT. 8

4.3. KonnyecTBo npuBeaeHHOW noxapHon Harpy3ku ( g ) BbluncnsAloT no dopmyne

, (145)

rae 0, - KONMMYecTBO NMPUBEAEHHOW NOXapHOW Harpysku, COCTOSILIEN U3 i-r0 roptoYero n TpyaHOropoYero
mMaTtepuana.
3HaueHwue ( g; ) BbIYMCAAT no dopmyne

p

gi = gMi .ﬁv (146)

. -2
roe gMi - KOJTIM4eCTBO roptoyero n TpygHoropr4ero 1-ro matepmana Ha eanHuuy nnowagn, Kr-mM
p

Hi
4.4, BblumcnaoT NPoAOMKUTENBHOCTL HaYanbHOW cTagum noxapa no opmynam:
< 3 3
Ans nometeHunii c obvemom V <3-10° m”:

. -1
TennoTa CcropaHua I-ro matepuana, MI[)K ‘KT .

, (147)

NS nomeluenuii ¢ o6vemom V > 3-10° m°:

, (148)
roe t:_’;n - MMHMMarnbHasa NPOAOIKUTENBHOCTL HaYanLHOW cTaaum noxapa, ¢, onpeaensioT B COOTBETCTBUN C
yepT. 7, 8;

- o -2 -1
l//cp- CpedHsAsA CKOPOCTb MOTEepM MaccCbl MOXapHOW Harpy3ksm B HavarbHOM cTagum noxapa, Kr-M -C

BbIYMCNAOT No hopMyne

, (149)

roe Y, - CKOpOCTb MOTepuM MacChl B HayarbHOW CTaguu noxapa i-ro marepuana noxapHon Harpysku,
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o -1
P - cpeaHss TennoTta cropaHus noxapHon Harpyaku, MJDK-Kr, BbIMMCHSIOT No popmyne

H.CP

, (150)

o -1
U - NMHeHasn CKOPOCTb pacnpoCcTpaHeHus nrnameHn, M-C =,
JonyckaeTca B kayecTBe BenuuuHbl U 6paTb MakcMmanbHOe 3HayeHue Ansi COCTaBMSAOLUX MOXapHYH
Harpysky martepuvarnos.
p

H?

3HayeHns BENUYNH l//cp, U [Ons OCHOBHbIX rOpHOYUX MaTepuanoB npmuBeaeHbl B Tabn. 11, 12.

Tabnuua 11

MprmeHeHue Ha aobpoBonbHOM ocHoBe Tabnuupbl 11 MpunoxeHus 4 obecnevnBaeT cobnogeHne TpedoBaHnin
depepanbHoro 3akoHa o1 22.07.2008 N 123-®3 "TexHunyeckuin pernameHT o TpeboBaHMAX MOXapHON
6e3onacHocTn” (MNpukas Pocctangapta ot 16.04.2014 N 474).

JInHenHasa ckopocTb pacnpocTpaHeHust NnamMeHun
no NOBEPXHOCTU MaTepuarnos

MaTepnaiu JImHelMHasa CKOPOCTb
PacIpoOCTPaHeHusa
IIJIaMEeHM I10 IIOBEPXHOCTU
2 -1
x 10, Mm X C

1. Yrapel TEKCTMJIBHOT'O NPOU3BOACTBA

B Pa3PHIXJIEHHOM COCTOSHUU 10
2. Kopx 1,7
3. XJIONOK pas3pPBIXJIEHHBI 4,2
4. JleH pas3pBIXJIEHHEBI 5,0
5. Xmomok + kamnposH (3:1) 2,8
6. IpeBecrHa B WrTabeygx NIpPU BJAXHOCTM, %:
8 - 12 6,7
16 - 18 3,8
18 - 20 2,7
20 - 30 2,0
tonee 30 1,7
7. TlogBelleHHBIE BOPCUCTEE TKaHU 6,7 - 10
8. TeKCTUJIbHBEE M3IeJIMS B 3aKPHITOM CKJale 0,6
npu 3arpyske 100 xkr/m2
9. BymMara B PyJIOHaAaxX B BaKPHTOM CKJane 0,5
npu 3arpyske 140 kr/m2
10. CuHTeTHUECKMM KayudyK B 3aKpPHETOM 0,7
ckJlame npu sarpyske cioile 290 xkr/mM2
11. JepeBsHHBIE NOKPHEITMA LI€XOB OOJIBLOM
omany, IEePEeBsHHEE CTEeHH, OTIOeJIaHHBEe
OPEeBECHOBOJIOKHUCTHMHU TIJIMTaMU 2,8 - 5,3
12. IleuHele oTrpaxialyMe KOHCTPYKLUMM C
yTelJuTejieM M3 3aJIMBOoYHOTOo IIIIY 7,5 - 10
13. CoJIOMEHHHBE U KaMBIIMTOBEE M3IEJINI 6,7
KOHCYHbTaHTnnI-OC www.consultant.ru CrpaHuvua 63 13 96

HafiéXXHasa npaBoBasA noaoAepXXKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB

6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb...

[lokyMeHT npefoctaBneH KoHcynbTaHTloC

[ata coxpaHeHus: 30.11.2015

T

14. TxkaHu (xoJscT, Oavka, 043b) :
IO TOPM3OHTAaNIMU
B BEPTHMKAJIbHOM HallpPaBJIEHUN
B HallpaBJIEHUM, HOPMAJIbLHOM K IIOBEpPX-—
HOCTM TKaHeM, IPpY PacCTOSHUU MeXxITy
HuMu 0,2 M
15. JmcTosou IIIIY
16. Pe3MHOTEXHMUECKME M3IenMsa B mTabessax
17. CunHTeTHdeckoe MHOKpHTHUE "CkKOpPTOH" mnNpu
= 180 °C
18. Topbonynmurel B mTabessax
19. Kabenb AAlBl x 120;

AIIBI'S3 x 35 + 1 x 25; ABBI'3 x 35 + 1 x 25:

B TOPM3O0OHTAJIbHOM TOHHEJIE CBEpPXY BHUS
IpM paccTosHuM Mexny nojxkamm 0,2 M

B TOPM3O0HTAJIbHOM HallpaBJIeHUU

B BEPTMKAJIBHOM TOHHEJIE B I'OPMBOHTAJb-
HOM HalpaBJIEHUM IIPY PaCCTOSHUM MEXIY
psonamMm 0,2 - 0,4 M

0,33
0,083

Tabnuua 12

MprMmeHeHue Ha gobpoBobHOM ocHoBe Tabnuupbl 12 MNpunoxeHuns 4 obecnevmBaeT cobnogeHne TpedoBaHNin

depepanbHoro 3akoHa ot 22.07.2008 N 123-93
6esonacHocTn" (MNpukas Pocctangapta ot 16.04.2014 N 474).

"TexHuyeckun pernameHT o TpeboBaHUAX MOXapHOW

Cpeﬂ,HHﬂ CKOPOCTb BbIrOpaHUA U HU3LWaA Tenyiota cropaHnd

HafiéXXHasa npaBoBasA noaoAepXXKa

BellecTBa n matepumanoB
BemecTBa M MaTepMaJb CKOpPOCTEL MIOTEpU Hysmas TemnjoTa
3 -1
maccel x 10 , |[cropaHmsa, KX X KT
-2 -1
KI' X M X C
Bensun 61,7 41870
ALleTOH 44,0 28890
OVIDTUIIOBEI CHUPT 60,0 33500
Benson 73,3 38520
InzeJibHOE TOIJIMBO 42,0 48870
Kepocun 48,3 43540
MasyT 34,7 39770
HedTw 28,3 41870
STUJIOBEIM CIOUPT 33,0 27200
TypbuHHOoe MacJio (TII-22) 30,0 41870
VI30NPONMIIOBEIM CIUPT 31,3 30145
V3omeHTaH 10,3 45220
TosyoJ 48,3 41030
HaTpuit MeTaJjiuueCKUn 17,5 10900
IpeBecuHa (Opycku) 13,7% 39,3 13800
IpeBecuHa (MeOesyib B XMJIBIX 14,0 13800
Y aOIMUMHUCTPATUBHEIX SBIOaHUSAX
8 - 10%)
ByMara pa3prexJIeHHas 8,0 13400
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Bymara (xHUTM, XypHAaJB) 4,2 13400
KHMTY Ha IepeBSHHHBX 16,7 13400

cTenmaxax
KuHonjieHka TpualeTaTHas 9,0 18800
KapbonuToBrle U3OeNUS 9,5 26900
Kayuyk CKC 13,0 43890
Kayuyyk HaTypaJibHBIM 19,0 44725
OpraHMuyeckoe CTEeKJIO 16,1 27670
oMM CcTUPOJI 14,4 39000
PesuHa 11,2 33520
TekCTOIUT 6,7 20900
[leHOIONMIUYpPETAH 2,8 24300
BOJIOKHO mTanejbHoe 6,7 13800
BOJIOKHO mTanejbHOEe B KMIIAaX 22,5 13800

40 x 40 x 40 cM
[MonmmuaTuieH 10,3 47140
[MonunponmnuieH 14,5 45670

-3
Xjonok B Tiokax 190 XI X M 2,4 16750
XJIONIOK pPas3pHIXJIEHHBIM 21,3 15700
JleH pas3pBIXJIEHHBIM 21,3 15700
Xjonok + xanpoH (3:1) 12,5 16200

MpumeHeHne Ha pobGpoBonbHOM ocHoBe [lpunoxeHus 5 obecneumBaeT cobnogeHne TpeboBaHMN
depepanbHoro 3akoHa oT 22.07.2008 N 123-®3 "TexHuyeckun pernameHT o TpeboBaHMAX MOXapHOM
6e3onacHocTn" (Mpukas PoctexperynupoBaxus ot 30.04.2009 N 1573).

Mpunoxexne 5
Ob6si3aTensbHoe

MpumeHeHne Ha pobGpoBonbHOM ocHoBe [lpunoxeHums 5 obecneumBaeT cobnogeHne TpeboBaHMN
depepanbHoro 3akoHa oT 22.07.2008 N 123-®3 "TexHuyeckunm pernameHT o TpeboBaHMAX MOXapHOM
6esonacHocTn" (MNpukas Pocctanpgapta ot 16.04.2014 N 474).

METO[ 3KCNEPUMEHTAIIbHOIO OMNPEJENEHUA BEPOATHOCTN
BO3HUKHOBEHWNA MOXAPA B (OT) ANEKTPUYECKNX N3OEJTNAX

HacTtosuwun meton pacnpocTpaHAeTCa Ha 3nekTpoTEXHUYeCKue usaenus, pagnoanekTpoHHYo annapaTypy 1
CpeacTBa BbIYUCNUTENBHOW TEXHUKU (SMNEKTpUYeckme U3genusl) U yctaHaBnvMBaeT NOpsiAoK 3KCNepPUMEHTanbHOro
onpeferneHnsa BEPOATHOCTU BO3HUKHOBEHWS Noxapa B (OT) HUX.

MapameTpbl ¥  yCMOBWS  MUCMbITAHWUA AN KOHKPETHOro  u3genus  OOIDKHbl  codepxaTbCs B
HOPMaTUBHO-TEXHNYECKOW AOKYMEHTaUUN Ha usgenve.

1. CywHocTb MeToaa

1.1. MeTopg paspaboTtaH B cooTBeTCTBUM C [NpnnoxeHnem 3.

1.2. BepoATHOCTb BO3HUKHOBEHUSI Moxapa B (OT) aMeKTpuyYeckom(ro) nsgenmu(s) aBnseTcs MHTerpanbHbIM
nokasaTenem, y4YuTbiBaOWMM KaK HaOeXHOCTb (MHTEHCMBHOCTb OTKa30B) CaMoOro M3genust U ero 3aluTHOWu
annapatypbl (TENNOBOM N 3NEKTPUYECKON), Tak U BEPOATHOCTb 3aropaHnst (BOCTUXEHUSI KpUTUYECKOM TeMnepaTyphbl)
YacTaMu msgenud, NoaaepXMBalLWMMN KOHCTPYKUUOHHBIMU MaTepuanaMmy unv BellecTBaMm U MaTtepuanamu,
HaxodsaWMMNCS B 30HE €ro paguauMoHHOrO WM3nyyveHuss nnbo B 30HE MOPaXEHUS SMeKTPOAYron umm
pasneTawLMMUCA packaneHHbIMU (ropsALWLMMK) YacTaMU (YacTuuamm) oT U3genus.
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1.3. U3pgenue cuutaetcs yaoBneTBOpsAOWLMM TpeboBaHUAM HACTOSALEro cTtaHgapTa, €Criv OHO MpOoLUno
UCNbITaHME B XapakTEPHOM MOXapoonacHOM pexume u BepPOATHOCTb BO3HMKHOBEHMS MOXapa B HEM (OT HEro) He

npesbIcUa 10°° B rop.

Komnnektytowme wsgenusa (pesvctopbl, KOHAEHCATOpbl, TPaH3MCTOPbl, TpaHCHOPMAaTopbl, KINEeMMHble
3aXUMbl, pene u T.4.) AONYCKalTCs K MPUMEHEHMIO, €CNIN OHM OTBEYaloT TpeboBaHUsIM noxapHon 6e3onacHocTu
COOTBETCTBYHLUNX HOPMATUBHO-TEXHUYECKNX JOKYMEHTOB U AN HNX ONpeAerneHbl MHTEHCUBHOCTM NOXapoonacHbIX
0TKa30B, HEOOX0AMMble AN OLEHKN BEPOSITHOCTY BO3HMKHOBEHMS MoXapa B KOHEYHOM U3OEeNUN.

1.4. XapakTepHbli aBapuUlHbIA MOXAPOOMNaCHbIA PeXMUM (Janee - XapakTepHbIA MOXapoonacHbIA PeXnm)
3NEKTPOTEXHUYECKOTO U3LENNS - 3TO TaKoW peXnm paboThbl, NPy KOTOPOM HapyLlaeTcsl COOTBETCTBUE HOMUHATBHbIX
napameTpoB W HOpMaribHbIX YCNOBUIN 3KCMyaTauuu usgenus Unu ero COCTaBHbIX YacTen, NPUMBOAALUMA €ro K
BbIXO4Y U3 CTPOS U CO3AaI0LWMIN YCIOBUS BO3HUKHOBEHWS 3aropaHus.

1.5. XapakTepHblii NOXapoonacHbI peXMM yCTaHaBMMBalT B Xoge npeaBapuTenbHbiX ucnbitaHun. OH
AormkeH ObiTb M3 4yucna Hambonee onacHbIX B MNOXAPHOM OTHOLUEHUM PEXUMOB, KOTOPble BO3HWMKAOT B
akcnnyatauMm M, MO BO3MOXHOCTW, MMET Haubonbluyld BepoAaTHOCTb. B ganbHenwem  BbiGpaHHbIN
noXapoonacHbIN PEXMM yKasblBalOT B METOOUKE UCTbITAHWUS Ha NOXapHYHO ONacHOCTb.

B 3aBMCMMOCTM OT BMAa M Ha3HaAYEHUS] U3LAENUS XapaKTepHble UCTbITATENbHbIE NOXApOOonacHbIE PEeXUMbI
co3gatoT nyTem:

YBENNYEHNS CUMbl TOKA, NMPOTEKAIOLEro Yepes nccrnegyemoe aneKTpudeckoe U3genue Unm ero CoCTaBHYHo
YyacTb (NOBbILLEHME HANPSPKEHNS, KOPOTKOE 3aMblkaHue, neperpyska, AByxdasHoe BKITIOYEHNE SNEKTPOTEXHNYECKNX
YCTPONCTB Tpexdas3Horo Toka, 3akfMHMBaHWE poTopa MU ApYrvx MOABWXKHBIX YacTel 3NEKTPUYECKUX MalivH u
annapartoB 1 Ap.);

CHWXEHUS 3(PPEKTUBHOCTN TEMNOOTBOAA OT HarpeBaeMbIX INEKTPUYECKUM TOKOM AeTarnemn n NnoBepXHOCTeN
3ANEKTPUYECKNX YCTPOWCTB (3aKpbITUE MOBEPXHOCTEN TOPHYMMKU MaTepuanaMmym C MasnbiM KO3 PULNEHTOM
TennonpoBOAHOCTU, OTCYTCTBME JKMAKOCTM B BOAOHANMBHbIX Mpubopax, BbIKMIOYEHUE BEHTUNATOpa B
anekTpokanopudepax U TENNOANEKTPOBEHTUNATOPAX, NMOHMKEHNE YPOBHA Macna wunu Apyron AWanekTpuyecKon
XMOKOCTU B MAaCIOHAMNOMHEHHbIX YCTAHOBKaX, CHWXEHWE YPOBHHA >KMOKOCTM, UCMONb3yeMON B KayecTBe
TennoHocuTens, u ap.);

yBENNYEHNS NEPEXOOHOrO0 CONPOTMBIEHUS (3HAYEHNE NadeHUs HaMpsXKeHWs, BblAENSIOWENCA MOLHOCTH) B
KOHTaKTHbIX COEQUHEHUSAX UM KOMMYTALMOHHbIX 3fIeMeHTaXx;

NoBbILLEHMS KO3 ULMEHTA TPEHMA B OBMXKYLUMXCHA (BpaLLatoLIMXCs) aneMeHTax (MMutaums OTCYTCTBUS
CMa3Ku, M3HOC NOBEPXHOCTEN U T.1.);

BO3OENCTBMSA Ha [eTanu 3reKTPOYCTAHOBOK 3reKTpudecknx Ayr (pes3koe nepeHanpsbkeHne, OTCYTCTBUE
AyroracuTenbHbIX PELIETOK, BbIXOA U3 CTPOS 3NEMEHTOB, LUYHTUPYIOLLMX AYry, KPYrOBOW OroHb KOMMeKTopa);

cbpacbiBaHWs  packaneHHblx (ropAwmnx) YacTtuy, obpasylwwmxcsa npu  aBapuiHbIX — pexumax B
3MNEKTPOYCTaHOBKaX, Ha roplyMe 3nemeHTbl (Y4acTuy, OT OMMaBfEeHUs HUKENEeBbIX 3JNEeKTPoAoB B namnax
HakanueBaHwsi, YacTuL, MeTannoB, 0BpasyoLMXCa NPy KOPOTKMX 3aMblKaHUAX B 9NEKTPONPOBOAKAX, U T.M.);

pPacnonoXeHns roprYmMx MaTepmnanos B 30HE pagnaLMoHHOro Harpesa, Co34aBaeMoro 3reKTpoyCcTaHOBKaMu;

NponyckaHus Toka MO KOHCTPYKUMAM 1 SrieMeHTaM, KOTOpble HOpMaribHO He 06TekaloTCs TOKOM, HO MOTYT UM
obTekaTbCA B aBapUNHbBIX YCIOBUSX;

CO34aHnsA He NpefyCMOTPEHHOIO YCNoBUAMN paboTbl, HO BO3MOXHOIO B aBapMNHOM pexnme Harpesa 3a cyeT
3NEKTPOMAarHUTHbIX NOMen.

2. PacuyeT BEpOSITHOCTM BO3HMKHOBEHMS MOXapa OT 3NEeKTPUYECKOro n3genms

2.1. BepoATHOCTb BO3HMKHOBEHMS NoXapa B (0OT) 3NEeKTPUYECKNX U3OENUA U YCNoBMS noxapobesonacHocTu
(n. 1.3) 3anucbIBalOT CneayroLWmnm BolpakeHUeMm:

Qn = Qn.p .Qn.3 ‘QH.S ’ QB S 10_6 ! (151)

roe QHp - BEPOSATHOCTb BO3HMKHOBEHUSI XapaKTEPHOrO MOXapPOOMaCHOro pexuma B COCTaBHOM 4acTu
nsgenusa (BosHukHoBeHMs K3, neperpysku, noBbiLLEHNs NepexogHOro cConpoTuBneHus u 1.n.), 1/rog;

Q,., - BEPOATHOCTb TOTO, YTO 3HAYEHUE XapaKTEPHOTO ANEKTPOTEXHUYECKOrO NapameTpa (Toka, NepeXOaHOro
CONPOTUBMEHUS U Ap.) NEXUT B AUana3oHe NnoXXapoonacHbIX 3HAYEHUIA;

QH'3 - BEPOSATHOCTb HecpabaTbiBaHUsA annapaTta 3awmTbl (3N1EKTPUYECKON, TEMNSTOBOW U T.M.);
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QB - BEPOATHOCTb AOCTUXEHUA roOpro4YnMm MmatTepunanom KpVITVI‘-IECKOV] TemMmnepartypbl U1 ero BocrnjiaMeHeHuA.

2.2. 3a NonoXuUTenbHbIA UCXoA ONbiTa B JAHHOM Criyvyae B 3aBUCMMOCTM OT BUAA 3MEKTPUYECKOrO U3Oenus
NMPVMHUMALOT: BOCMNIaMEHEHNE, NOSIBIIEHNE AbiMa, AOCTMXKEHMNE KPUTUHECKOTO 3HaYEeHUs1 TeMnepaTypbl Npy Harpeee 1
T.M.

2.3. BepoATHOCTb BO3HWKHOBEHUS XapaKTEPHOro MO0XXapoonmacHOro  pexuma QH.p onpeaensioT

CTaTUCTn4eCKn no AaHHbIM WUCMNbITATElIbHbIX na60paTopv||7| I'Ipep,l'lpVIFlTI/IVI-I/I3FOTOBI/IT8]'I€I7I n 3KcnnyatauynoHHbIX
cnyx6.

I'IpM Halmnm4nmmn COOTBETCTBYHLLINX CrNpaBOYHbIX AaHHbIX Qn'p MOXET ObITb onpegeneHa 4epes 06u.|,yro

WHTEHCUBHOCTb OTKa30B U3aenusi ¢ BBeAEHNEM KO3(hMLMEHTa, YUNTbIBAIOLLErO AOM0 NOXAPOONaCHbIX OTKA30B.
2.4. BepoATHOCTb (Qm ) B oOLlem BMae paccumTbiBaeTcsi No doopmyne

» (152)

roe P - BEPOATHOCTb 3arpy6neHM9| 3alnTbl (YCTaHaBJ'IVIBaeTCFI obcnegoBaHMEM MK NPUHNMAaETCA KakK
cpegHecTaTucTnyeckoe 3Ha4yeHne, nveroiee MecCcTto Ha obbekrTax, rae npenmyuecTBeHHO UCMOoJb3yeTCA msp,enme);

la - 9KCnJ1yataumoHHada NHTEHCMBHOCTb OTKa30B annapaTtoB 3alliuThl, 1/4;

lp - paboyasi (annapaTHasl) MHTEHCMBHOCTb OTKA30B 3alluTbl (ONpegensietcss no Teopun HaZeXHOCTU
TEXHUYECKNx cuctem), 1/y;

/13 - NHTEHCMBHOCTb OTKa30B 3arpybneHHon 3awumThbl, 1/4;

t - Tekywee Bpemst paboTbl, Y.

[nst annapaToB 3awuThbl, HAXOOALWMXCA B aKcnnyaTauumn bonee 1,5 - 2 net, aAns pacyeta (Qm ) MOXET ObITb
NCNONb30BaHO YMNPOLLEHHOE BblpaXXeHue:

. (153)

2.5. XapakTepHbli NOXapOoOoMnacCHbIN PeXUM W3Oenusa onpegensercs 3HavyeHWeMm 3reKTPOTEeXHUYECKOro
napameTpa, nNpu KOTOPOM BO3MOXHO MOSIBIIEHWE MNPU3HAKOB ero 3aropaHus. Hanpumep, xapakTepHbiv
NoXXapoonacHbIN PEXUM - KOPOTKoe 3amblkaHue (K3); xapaKkTepHbIN 3NeKTPOTEXHUYECKNA NapaMeTp 3TOro pexunmva -
3HadeHue Toka K3. 3axunraHme nsgenusa BO3MOXHO TOMbKO B onpeaeneHHoM ananasoHe TokoB K3. B obwem Buge:

Q.. =N,/N,, (154)

roe N, N

XapaKTepHOro afneKkTpoTexHN4YeCcKoro napamMeTtpa.

B cny4yae uncnosfib3oBaHUA ONA OLEHKU 3axuraTenbHoOM cnocobHocTn ANEKTPOTEXHNYECKNX (baKTOPOB nx
OHEepPreTU4eCKNX XapakTtepuctuk - 3Heprnn, MOLLHOCTU, MNJIOTHOCTW TenysioBOro noToKa, TemMmnepartypbl U T.M.
onpepnendaeTca BepoOATHOCTb TOro, Kak 4aCTto WM KaK OO0Jiro 3Ha4dYeHune COOTBETCTBYHOLLEro 3Hepretun4eckoro
napameTpa 3a OﬂpeﬂeﬂeHHbIVI NPOMEXYTOK BpEeMeHU (Hanpvlmep, B Te4yeHune rop,a) 6y/:|,eT npesbilaTb €ro
MUWHMMarnbHOE NnoXapoonacHoe 3Ha4YeHue. HaxoxxgeHne MMHUMarnbHbIX noXapoonacHbIX 3Ha4YEeHUN npoun3soanTca B

Xo[e BbIMOJIHEHNA SKCNEPUMEHTAlIbHbIX nccrneaoBaHui npwn onpegeneHnn QB .

- COOTBETCTBEHHO AMana3OoHbl NOXapoonacCHbIX M BO3MOXHbIX B 3KCnJlyatTauuu 3Ha4YeHnn

3

2.6. BepositHocTb Q  MOMOXMTENLHOTO MCXOAA ONbITa (BOCMNAMEHEHMS!, NOSIBMEHUS AbIMa I JOCTXEHNS
KpUTMYECKON TeMnepaTypbl) onpeaensieTcs nocne nposeAeHusi nabopaTopHbIX UCTbITAHWIA B YCIIOBUSIX paBEHCTBA

Q. =Q..=Q,, =1;
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~3+1,3m
n+2

Q, , (155)

roe M - Ynucno onbITOB C NONOXUTENBHLIM NCXOA0M;

N - yncno onbITOB.

B cnyyae M>0,76(N—1) npunumaror Q, =1.

Mpn ncnonb3oBaHUM B KayecTBe KPUTEPUS MOSNOXUTENBHOIO MUCXO4a OnblTa AOCTUMXKEHUE TOPHYMM
MaTtepuanom KpMTMYeCcKon Temnepartypbl QB onpegenseTcs u3 opmMynbl

, (156)

rae ©; - Gespa3mepHbli MapameTp, 3HayeHWe KOTOPOro BbIGMpPAEeTCs Mo TaGNUYHbIM AaHHBIM, B
3aBNCMMOCTU OT Ge3pa3mMepHOro napameTpa « B pacnpegeneHun CTolofgeHTa.

, (157)

rae T_ - KpuTudeckas TemnepaTtypa Harpesa roptodero matepuana, K;

Tcp - cpeagHee apVI(*)MeTVI‘-IeCKoe 3Ha4YeHune TemMmnepaTtyp B UCMNbITAHUAX B Haubonee HarpeTtomMm mMecTe n3aenud,
K;

O - cpegHee KBagpaTun4ecKkoe OTKITOHeEHMe.

B kayectBe KpMTVILIeCKOVI TeMmnepartypbl, B 3aBUCMMOCTU OT BUAA U3OENIUA, yCJ’lOBMVI ero akcnnyartaumm un

BO3MOXHbIX WMCTOYHUKOB 3aXXWUraHUs, MOXeT ObITb NpUHATa TeMnepartypa, cocCTaBndlowad 80% TeMnepartypbl
BOoCniaMmeHeHnda N3oiaumMoHHOro (KOHCprKLI,I/IOHHOFO) maTtepuana.

2.7. OonyckaeTcsi npu onpegenennn Q. 3ameHsiTb cosgaHue XapaKTepHOro MoXapoonacHoro pexuMa Ha

MCNonb30BaHNe CTaHAAPTU30BAHHOIO 9KBMBANEHTHOrO MO TEMIOBOMY BO3OENCTBUIO UCTOYHUKA 3aXUraHus, T.e. C
SKBUBaNEHTHbIMM NapaMeTpamMu, XapakTepu3ylLMMN BOCMIaMEHSIIOLLYI0 CMOCOBHOCTL (MOLLHOCTb, NnoLiagp,
NepuoauYHOCTb U BPEMSI BO3AENCTBUS).

MpunoxeHne 6
CnpaBo4Hoe

NMPUMEPBLI PACHETA

1. PaccunTtaTb BEPOATHOCTb BO3HUKHOBEHUS MOXapa 1 B3pbiBa B OTAENEHUU KOMNpeccum

1.1. JaHHble ons pacyeTta

OTgeneHvie KOMMNPeECcCcUn 3TUIIEHa PacrofioXXeHO B OAHOITaXXHOM NPOM3BOACTBEHHOM 34aHWMM pasMepamu B
nnaHe 20 x 12 m un BbicoTon 10 M. CTeHbl 30aHNS - KPMNWYHbIE C JIEHTOYHbIM OCTekneHuem. epekpbiTne - 13
pebpucTbix xene3obeToHHbix nnuT. OcBelleHWe uexa - 3reKTpu4eckoe, OToMneHwe - ueHTpanbHoe. Llex
obopynoBaH aBapuHOWM BEHTUISILMEN C KpAaTHOCTbIO BO34yx0obmeHa (n), paBHOW BOCbMM.

B nomelleHnM uexa pasmellaeTcs KOMMPECCOp, KOTOPbLIA MOBbIWAET AaBrfieHWe nocTynawwero u3s

marncTpanbHoro Tpybonposoaa stunena ¢ 11:10° go 275-10° Ma. fnameTp Tpy6ONpOBOAOE C STUMEHOM paBeH
150 mm, TemnepaTypa atuneHa gocturaet 130 °C. 3gaHue nmeet monHuesawmTy tuna b.
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HWWKHWIA KOHLIEHTPALMOHHBIN npeaen BocrnnameHeHuns atuneHa (C B CMECM C BO34yXOM paBeH 2,75%,

H.K.B.IT
noatomy, B coorsetcTBumn ¢ CHul1 11-90-81: npon3BoACTBO NO B3PbLIBHOM, B3PLIBOMOXaPHON N MOXapHOW ONacHOCTH
OTHOCMUTCS K KaTeropum A, TO €CTb B Liexe BO3MOXHO BO3HMKHOBEHWE Kak moxapa, Tak v B3pbiBa. [10 ycrnoBusam
TEXHOMOrM4YecKoro npovecca BO3HUKHOBEHWE B3PbIBOOMACHOM KOHLIEHTpaLMM B OObemMe NMOMELLeHUS BO3MOXHO
TONbKO B @aBapunHbIX YCMNOBUAX, MO3TOMY NOMELLEHNE MO Knaccudukaumm B3pbIBOONACHbLIX 30H OTHOCUTCS K Kriaccy
B-1a.

MoxxapHas onacHOCTb OTAENEHUs KOMMPECCUMU CKraablBaeTcs M3 MOXKapHOW OMacHOCTU KOMMPECCOPHON
YCTaHOBKU M MOXApPHOW OMacHOCTM nomelleHus. MNMoxapHas onacHocTb Komnpeccopa obycrnoBfieHa OnacHOCTbiO
BO3HWKHOBEHWS B3pbIBa 3TUNEHOBO3AYLLUHOW CMECH BHYTpM annapara.

MoxxapHas onacHOCTb NMOMeELLEHNs ODyCrnoBreHa OMacHOCTbIO BO3HWKHOBEHWSI MOXapa B Lexe, a Takke
ONacHOCTbI0 BO3HWKHOBEHWS B3pbiBa 3TUIEHOBO3AYLIHON CMecH B 06beME Liexa Mpu BbIXoAe STUIEHa U3 ra3oBbIX
KOMMYHVKaLWIA Npy aBapuu.

1.2. Pacyet

Bo3HnkHOBEHME B3pbiBa B KOMMpeccope 0b6yCcnoBneHo OAHOBPEMEHHBIM MOSIBIIEHWEM B LIUMMHAPE roproYero
rasa, OKUCNMUTENS U UCTOYHMKA 3aXUraHus.

Mo ycnoBusiM TEXHOMOrMYEcKoro npouecca B UMAMHAPE KOMMpeccopa MOCTOSIHHO obpallaetcs 3TUneH,
NoO3TOMY BEPOSAITHOCTb MOSIBIIEHUSA B KOMMPECCOPE roptoYero rasa paBHa eanHule

QUB)=0.(IB)=0.(4)=1.

MNosiBneHne okncnutens (Bo3ayxa) B LMNMHAPE KOMMPeccopa BO3MOXKHO MNPy 3aKNMHUMBaHUM BCACbIBAIOLLETO
knanaHa. B aTom cnyyae B uMnMHOpE CO3AaeTcs paspskeHue, obycrnasnusalollee MOACOC BO3ayxa depes
canbHUKOBbIE YNIOTHEHMSA. [NA OTKMNOHEHUS KOMMPEeccopa Npu 3aKnMHMBaHWUKM BCACbIBAIOLLEro KranaHa MMeeTcst
cUCTeMa KOHTPOMNs AaBreHusi, KoTopas OTKMYaeT Komnpeccop 4epe3 10 C nocre 3aknuMHUBaHUA Kranaa.
O6cnenoBaHne nokasano, 4to 3a rog Habnioganock 10 criyyaes 3aknMHWMBAHWS KnanaHoB. Torga BEpOSTHOCTb
pasrepmeTuM3auum Komnpeccopa paeHa

m 110-10
S.)= -~ _.Tm =" _-32.10°.
Qu(5,)= 21: 525600 60

p

AHanusnpyemblin  KOMMpeccop B TedeHue roda Haxogwunca B paboyem coctosHum 4000 4, noatomy
BEPOSATHOCTb €ro HaXOXAEHNs Mo pas3psKEHMEM paBHa

OTKyna BepOSITHOCTb MOACOCA BO34yXa B KOMMNPECCOP COCTaBUT 3HAYEHUE
Q.(0)=Q.(S) Q.(S,)=2,3-10"-3,2:10°=7,4-10".

Takum 06pa3om, BEPOATHOCTb NOSIBMEHMS B LUITMHAPE KOMMpeccopa OCTaTOYHOro KONIMYECTBa OKUCTIUTENS
B COOTBETCTBUM C chopmyrion (44) MpunoxeHusa 3 paBHa

Q.(OK)=0Q,(0K)=0,(b)=17,410".

OTKyna BepoATHOCTb 06pa3oBaHMsA roprover cpeabl B LMNMHAPE KOMMpeccopa B COOTBETCTBUM C (DOPMYIION
(40) MpunoxeHns 3 byaeT paBHa

Q.(I'C)=0Q.(I'B) 0.(OK)=1-7,4-10" =7,4-107 .
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MCTOUHUKOM 3aXuraHusi 3TUNEHOBO3OYLLHONW CMECU B LUNUHAPE KoMrpeccopa MOryT ObiTb TOMbKO MCKPbI
MEXaHMYECKOro MPOMCXOXAEHUSA, BO3HMKAKOLLME MPU paspyLlleHUM Yy3noB W AeTanen MOopLUHEBOMW rpynmnbl K3-3a
noTepu NPOYHOCTU MaTepmana unm npyn ocrnabneHmm 60NToBbIX COEANHEHUN.

Cratuctmnyeckne gaHHbIe NoKasbiBaloT, YTO 3a aHanM3upyembin nepnoa BpeMeHu Habnganca ogvH cnydam
paspylleHus geTanen MNOPLUHEBONW Tpynnbl, B pe3dynbTaTe 4Yero B LUINMHOPE KOMMpeccopa B TeyeHne 2 MWH
Habnoganock uckpeHue. MNMo3ToMy BEPOSITHOCTb MOSIBIIEHMS B LUMMMHAPE Kommpeccopa (OPUKLMOHHBLIX WUCKP B
cooTBeTCcTBMM € hopmynamu (42 n 47) MpunoxeHus 3 paBHa

OuUEeHMM 3HEPIUIO UCKP, BO3HMKAIOLMX NPU paspyLUeHUN aeTtaren NopLIHEBON rpynnbl Komnpeccopa. 3Has,
o -1 o
4TO CKOPOCTb ABWKEHMA aTux aetanen coctasnaetr 20 M-¢™ | a ux macca paeHa 10 kr n 6onee, HaliieM SHepruio
coynapenus ( E), Ox, no chopmyne

mw?

E= =2000.

M3BeCTHO, YTO (PUKLMOHHbIE WCKPblI TBEPAbIX CTanen npu aHepruax coygapeHunsa nopsgka 1000 [Ox
NoaXUraloT MeTaHOBO3YLLUHbIE CMECU C MUHUMarbHOW 3Hepruen 3axuranHna 0,28 mIx.

MuHUManbHas 3Heprus 3axuraHus aTuneHoBo3aywHown cmecu pasHa 0,12 mIx, a sHeprus coygapeHus Ten
3HaumTenbHO npesbiwaeT 1000 [k, cnegoBaTensHo:

Q.(B;)=1.

Torga BepoATHOCTb MOSIBNEHMS B LUNUHAPE KOMMpPEeccopa MCTOMHUKA 3aXuraHus B COOTBETCTBMMU C
copmynown (46) MNMpunoxeHunsa 3 paBHa

Q.(/13)=0.(TH) O.(B) =3,8:10°.1=38-10°.
Takum 06pa3om, BEPOATHOCTb B3pbIBa 3TUIIEHOBO3AYLLIHOM CMeCcH BHYTPM KOMMpeccopa 6yaeT paBHa
Q.(BTA)=0.(IC) Q. (#13) =1, 4.107.3,8:10°=2,8-10",

HabniogeHve 3a NpPoM3BOACTBOM MokKasano, 4To Tpuxkabl 3a rog (M—3) oTMevanach pasrepmeTvsauus
KOMMYHMKaLUA C 3TUITEHOM U ra3 BbIXoaui B 06bem nomelleHns. Paccuntaem Bpemsi 06pa3oBaHusi B3pbIBOONACHON
KOHLIEHTpauuu B fiokanbHoMm obnake, 3aHuMatowem 5% obbema Lexa.

Pexum ncreyeHms atuneHa us tpybonposoga npv pasrepmeTtmsaumm draHueBbIX COEOUHEHUI BbIYMCASIOT 13
BblpaXXeHua

5
P = 110 _ 00364 <v, 0528,
P, 27510

roe P

at™

- aTMocdhepHoe gaBneHue, la;

Ppa6 - pa60qee naBlieHune B pr6or|posop,ax C 3TuUneHowm, Ma;

VKp - KOUTN4eCKoe OTHOLLUEeHne.

KOHCYH bTaHTIIOC www.consultant.ru Crpanuua 70 13 96

HafiéXXHasa npaBoBasA noaoAepXXKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB [okyMeHT npegocTaBneH KoHcynbTaHTIoC
6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb... [ata coxpaHeHus: 30.11.2015

To ecTb ucteyeHme nponcxognT co 3ByKOBOl7I CKopocCTbio W, paBHOVI

w=334 381 _334 (848 369
M " 28

Mnowaab wenn F npu pasrepmetusaumm dnaHLesoro coeamHeHns Tpybonposoaa anametpom 150 mm u
TonwmHown wenu 0,5 mm pasHa

Pacxop atuneHa - § 4epes Takoe oTBepcTue GyaeT paBeH

g=369M-c"-0,00012 M* = 0,044 .

Torga Bpems 06pa3oBaHMsA MOKaNbHOrO B3pPbIBOOMACHOro obnaka, 3aHumarowero 5% obbema uexa npu
paboTe BeHTURAUUW, ByaeT paBHO

3600 g 3600 0,044 B
n=—g—In C =—g I 575.8.0,05.2400 |~ %0
g _ H.K.IL.B 0, 044 _
100-2-3600 100-2-3600

YuutbiBad, YTO U3 BCEM MacChl 3TUNeHa, Bblweauwero B obbem nomeweHus, Tonbko 70% y4acTBylOT B
obpa3oBaHMM OKanNbHOro B3pbliBOONAcHoOro obnaka, Bpems oOpa3oBaHuMsi 3TOro obnaka M Bpemsa ero

T
CyLLECTBOBaHMA Nocre ycTpaHeHus yTeukun aTuneHa 6yaer pasHo: 7, = —1 =0,94.
1
Bpems ucteyeHus atuneHa npym MMeBLUUX MECTO aBapusX 3a aHanu3npyeMbIin Nepnoa BpeMeHmu Obino paBHO
45,5 un 55 muH. Torga obuiee Bpemsl CyLLlECTBOBaHUS B3pbiBOOMAacHOro obnaka, 3aHumarowero 5% obvema
NMOMELLEHMSA U NPeaCTaBMALIEro ONacHOCTb NPY B3pbiBE A4S LENOCTHOCTU CTPOUTENbHBLIX KOHCTPYKLUUIA U XKU3HU
nogen, ¢ y4eTtom paboTbl aBapuMnHOM BEHTUNALMK OyaeT paBHO

OTKy,EI,a BEPOATHOCTb MOABIIEHNA B obbeme MoMeLLeHUst 40CTaTOMHOro Ans O6pa3OBaHMﬂ roproqe|7| cmecun
KoJim4yecTBa 3TureHa paBHa

YuntbiBas, 4TOo B 00bemMe NomMeLLeHUsI MOCTOSIHHO UMEETCS OKUCTTUTENb, nony4yum
Q.(0K) =0, (0K) =0, (b)) =1.

Toraa BepoATHOCTL 06pa3oBaHMs roproYert CMecu aTureHa ¢ BO3AyXoM B o6beme nomelleHnsa GyaeT paBHa
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Q.(IC)=0.,(IB) 0,(0K)=3,6-10°-1=3,6-10".

OCHOBHbIMW MCTOYHUKaMK 3aXXKMraHus B3pbIBOOMACHOrO 3TUIIEHOBO3AYLIHOro obnaka B MOMELLEHUU MOryT
ObITb aNEeKTPONpPMOOpPSLI (B Criyyae X HECOOTBETCTBUS KaTeropum 1 rpynne B3pbIBOONACHOW Cpefbl), OTKPbITbIA OFOHb
(Mpu npoBeaeHnn orHeBbIX paboT), NCKPbI OT yaapa (Npu pasnuyHbiX PEMOHTHbIX paboTax) 1 paspsa aTMocepHoro
aneKkTpuyecTaa.

MMoxapHo-TexHnyeckum  obcregoBaHMEM — OTAENEHMs  KOMMNPEecCMM  YCTaHOBMEHO,  4TO  MSATb
anekTpoceeTunsHUkoB Mapku B3I B pasHoe Bpems B TeueHme 120, 100, 80, 126 n 135 4 akcnnyaTupoBanucb C
HapyLLUeHMEeM LLeneBon 3aLunThl.

BepoATHOCTb HaxoXAEeHWS 3NEeKTPOCBETUITBHMKOB B HEUCNPABHOM COCTOSHMM paBHa

Tak kak TemnepaTypa konbbl anekTponamnoyku MowHocTeo 150 BTt paBHa 350 °C, a temnepatypa
camoBocnnameHeHus atuneHa 540 °C, cnegosaTtenbHO, HarpeTasi konba He MOXeT BbiTb MCTOYHUKOM 3aXKuraHus
3TUNEHOBO3AYLIHON CMECH.

YCTaHOBMNEHO, YTO 3a aHanNu3upyembli NEPUOA BPEMEHN B NOMELLEHNM 6 pa3 MPOBOAMITUCH FA30CBapPOYHbIE
pabotbl no 6, 8, 10, 4, 3 1 5 4 kaxpgas. [loaToMy BEPOATHOCTb MOSIBMEHMSI B MOMELLEHUN OTKPLITOrO OrHs 6yaeT
paBHa

Tak Kak TeMneparypa niameHun rasoBow ropesikKn mn BpemMda ee OENCTBUA 3HAYUTESNBHO npesBbllWakT
TeMnepartypy BocCrnjiaMeHeHna n BpemMs, HeobXxoaMMoe Ans 3axuraHus 3TVIJ'16HOBO3D,yLLIHOl7I cmMecH, nony4vyaem, 4To

Q.(B)=1.

PeMOHTHbIe paboThbl C NPUMEHEHMEM UCKPOONACHOIO MHCTPYMEHTa B NOMELLEHUM 32 aHaNM3NpyeMmblii nepuos
BPEMEHW HE NPOBOANIUC.
BbluncnsieM BeposTHOCTb NOSIBNEHMS B NOMELLEHUN pa3psifa aTMocepHOro anekTpuyecTea.

o -1
MoMellieHe PacrnoNioXeHO B MECTHOCTU C MPOAOIHKUTENBHOCTLIO rpo3oBoit gestensHoct 50 c-Tom |

-2 -1 .
noatomy N=6 KM “-TOA . OTclofa, B COOTBETCTBUN C chopmyrion (5) MpunoxeHnst 3, YACIO YAapOB MOMHNN B
3QaHne paBHO

-6 -2
N,, = (L +6H)(S+6H)-n-10° =3,4.102,

Torga BeposiTHOCTb NPSIMOro yaapa MonHum 6yaeT paBHa

BbluncnsieM BepoSAATHOCTb OTKa3a MCMpaBHOW MornHMe3awuTel Tuna b 3gaHns komnpeccopHoi no gopmyne
(52) NpunoxeHuna 3
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Takum 06pa3oM, BEpPOATHOCTb NOpaXeHus 30aHNSA MOMNHWEN paBHa

Qi (Cl) = Qn (tl)Qn (tz) =17 '10_3 .

nO)KapHO-TeXHI/I‘-IeCKI/IM obcnepoBaHnem YCTaHOBJIEHO, 4YTO 3alUMUTHOE 3a3eMIieHne, nMeruieecda B 3aaHuu,
HaxoguTc4a B UCNpaBHOM COCTOAHUNU, NO3TOMY

QH(CZ) =0, QH(C3)=O.

Torpa

Q,(T1,)=0,(1)=17-10".

YuntbiBad napameTpbl MOMHMU, NONYYNM
Q.(B7)=1.
OTkyna
Q,(311C)=[0,(Th,)+0,(T1,)]0,(B})=(1,7-10° +5,8:10°)-1=7,5-10".
Takum 06pa3oM, BEPOSATHOCTb B3pbiBa 3TUNIEHOBO3AYLLIHON CMecu B 06beme nomelleHnst byaeTt paBHa:
Q(BO)=0Q.(I'C)Q.(M3/1C)=3,6-10°-7,5-10°=2,7-107".

Paccuntaem BepOSAITHOCTb BO3HWKHOBEHWSI MOXapa B MOMELLEHMU KOMMpeccopHow. HabniogeHue 3a

-1 <
0OBHEKTOM MO3BOMMIO YCTaHOBUTb, YTO NPUMEpPHO 25549-TO01 B nometeHNm KOMMNpPEeCcCopHOU, B HapyLleHne

npasun noxapHon ©6e3onacHOCTW, XpaHWNMCb pas3HoobpasHble roptoyne maTepuansl (BeTOWb, OepeBsHHbIe
KOHCTPYKUMWN, ApeBEeCHble 0TX0Abl U T.M.), HE NPeAYCMOTPEHHbIE TEXHONOrMYECKUM perfiameHToM.
MoaToMy BEpPOSITHOCTb MOSBMEHMS B MOMELLEHMUWN FOPIOYMX BELLECTB paBHa

IB)=0(IB,)= .255-60=2,6-1072.
Qn( 1'[) er( 4) le- 52 600

OTKy,EI,a BEPOATHOCTb 06pa30BaHMFI B Liexe HO)KapOOHaCHOV'I cpenbl paBHa
QH(FCH) = QH(FBH)QH(OK) = 2’ 6.10_2 '

N3 3achnkcMpoBaHHbIX TEMNMOBbLIX UCTOYHUKOB, KOTOPbIE MOTYT NOSIBUTHLCS B LieXe, UCTOYHUKOM 3aXuraHus ans
TBEPAbIX FOPHOYMX BELLECTB SBMNSETCS TONbKO OTKPbITbIN OFOHb M pa3psiabl aTMOCHEPHOro 3rekTpuyecTea. [oaTtoMy
BEPOSITHOCTb BO3HUKHOBEHUSI B OTAENEHNM KOMMPECCUU NoXKapa paBHa

QUIO) = Q(I'C.)Q. (M3/IC) =2,6-107-7,5-10° =1,9-10*.

Takum 00pas3om, BEpOATHOCTb TOro, YTO B OTAENEHMM KOMMPECCMM Npousonaer B3pbiB Mnbo B camMoMm
koMnpeccope, nmbo B obbeMe uexa, CoOCTaBuUT 3HaYeHne
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Q(BIT) =1-[1- O (BTA)][1- O(BO)]=1-(1-2,8-10 *)x(1-2,7-107) =2,7-10".
Bep0ﬂTHOCTb TOro, 4YT0 B KOMI‘IpeCCODHOVI BO3HUKHET NoXXap v B3pbiB, paBHa:
Q13 unn B3) = Q(BIT) + 0(110)=2,7-107 +1,9-10* =1,9-10™*.

1.3. 3aknoyeHune

BeposiTHOCTb BO3HWKHOBEHWSI B KOMNPECCOPHOIA B3pbiBa paBHa 2,7 107" Brog, uto COOTBETCTBYET OJHOMY
B3pbIBY B rog B 3703704 aHanornyHbIxX 34aHusX, a BEPOATHOCTb BO3HUKHOBEHUS B HEM UNK B3pbiBa, UNK Noxapa
pasHa 1,9 10" B rop, T.e. oauH noxap unu B3pbIB B rod B 5263 aHanormyHbiX NOMeLLEHUSIX.

2. PaccunTtaTb BEPOATHOCTb BO3HMKHOBEHUA Noxapa B pesepsyape PBC-20000 HIMC "ropronn"

2.1. JaHHble Anga pacyeTa

B kauecTBe noxapoonacHoro o6bekTa B3AT pesepByap ¢ HedpTbio 06bemom 20000 m3. PacyeT Begetcs angd
HOpMarbHOWN 3KCMNyaTaun TEXHUYECKN NCMPABHOMO pe3epByapa.

CpepHsisi pabouasi Temnepatypa Hedpt I =311K . Hwxuuit u BepxHuit TemnepaTypHble npeaensl
BocnnameHennst Hedptv pasHb: 1, =249 K , T  =265K . KonnyectBo o6opotoB pesepByapa B rof

Il =24 ron™" . Bpemsi CyLIeCTBOBaHMS ropioveil Cpeibl B pe3epayape npy oTkauke 3a oavH 060poT peaepByapa
7, =10 4 (uckniovas anutensHbIi npocToit). Paguyc pesepsyapa PBC - 20000 R = 22,81 m. BricoTa pesepsyapa
H =119 M. Yicno ynapos MomHuii N=6 KM’ -TOX '. Ha pesepsyape MMeeTcsi MonHuesawmta Tuna b,
noatomy [, =0,95.

Hucro mckpoonacHbix onepaumii npn pydHom uamepenun yposHa N, =1100 rox . BeposiTHOCTb LTUIISI
(ckopocTs Betpa U<1m-c™), Q, (u<1)=0,12. Yucno ekmovenmii snextposamsukek N, =40 roa . Yucro
MCKPOOMacHbIX Onepaumit Npu nposeaeHun TexobenyxusaHus pesepsyapa N =24 TOX . HUKHMIA 1 BEpXHMiA
=0,1%

(no o6bemy). MpoussoamTensHOCTL onepaumn HanonHenus g = 0,56 M -c . PaGoyas KOHUEHTpaums napos B

KOHLEHTPaLMOHHbIe Mpedesbl BocnnaMmeHeHust HedTsHbIx napos C =0,02% (no o6vemy), C

H.K.IL.LB B.K.Il.B

pesepayape C =0,4% (no o6bemy). MpogomkuTensbHocTb BbiGpoca Goraton cMecu 7, =5 4.

2.2. Pacuert

Tak Kak Ha HedTenpoBodax cpeaHsas paboyas Temnepartypa xuakoctv (Hedptn) 1 Bbile cpeaHeMecsYHo
TemnepaTypbl BO34yxa, TO 3a pacyeTHYI0 TemnepaTypy NOBEPXHOCTHOrO Cros HeTU NpYHUMaem T.

N3 ycnosus 3agauv BWAHO, 4TO T>T MO3TOMY MpPW HEMNOABWKHOM YpPOBHE HedTU BEpOATHOCTb

B.K.ILB ’

obpa3oBaHus roptoveit cmecu BHyTpyu pesepsyapa pasHa Hymio Q! (/C) =0, a npu otkauke HedbT pasHa

N, 7 24-10
oT FC — 00 OTK __
Q, (IC) 5760

5

=2,74-107 .

Takum 06pa3om, BepoATHOCTb 06Gpas3oBaHusA roptovelt cpedbl BHYTPU pesepByapa B TedeHue roga byget
paBHa
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Bbluncnmm ymcno nonagaHun monHum B pesepsyap no dopmyne (51) MNMpunoxeHus 3
N, :(2R+6Hp)z -17,-10° =(2-22,81+6-11,9)" -6-10° = 8,2.10°2.

Torga BeposATHOCTb MPSMOro yaapa MOMHUKM B pe3epByap B TedeHue rofa, BblumcrneHHas no dopmyne (49)
MpunoxeHus 3, paBHa

Q) =1-¢ ™" =1-¢®*1-7,9.107,

Bblumcnnum BepoATHOCTb OTKasa MOMHMe3awuTbl B TeyeHue roga npu MCNpaBHOCTM MOMHMeOoTBOAA MO
dopmyne (52) Mpunoxexnsa 3

Q,(t)=@1-4)=1-0,95=5.10".

Takum o06pa3omMm, BEPOSATHOCTb MOpPaXXeHMs MOJSIHWEN pe3epByapa, B COOTBETCTBMM C cpopmyrnon (48)
MpunoxeHuns 3, paBHa

Q,(C)=0,(1)0,(5,) =5-107-7,9-102 =3,9-10°.

O6cnepoBaHeM yCTaHOBJ1IEHO, 4YTO MMeEWLleecA Ha pe3epByape 3alluTHOE 3a3eMiieHne HaxoauTcA B
McnpaBHOM COCTOAHUU, NO3TOMY BEPOATHOCTb BTOPUYHOIO BO30ENCTBUS MOJTHUM Ha pes3epByap n 3aHOCa B Hero

BbICOKOTO MoTeHunana pasHa Hymio Q, (C,)=0 un Q,(C;)=0.

MosiBrieHne OPUKLMOHHBIX UCKP B pe3epByape BO3MOXHO TOMbKO NPW MPOBEAEHUM UCKPOOMACHBIX PYYHbIX
onepauuii npu U3MEpeHUM ypoBHs U oTGope npoG. Moatomy BepositHocTe Q,(T7;) B cootsetcTBMM C
dopmynamu (49 un 55) MNpunoxeHuns 3 pasHa

B aroii dopmyne Q(OIT) =1,52-10° - BeposiTHOCTb OWMBKM OnepaTopa, BbINOMHSIOWEr0 onepaLum

N3MepeHNst YpOBHS.
Takum o6pa30|v|, BEPOATHOCTb NOABIEHNA B pe3epByape Kakoro-nnbo TennoBoro MCTOYHMKA B COOTBETCTBUN C
MpunoxeHnem 3 paBHa

Q,(Tn) =Q,(TH,)+Q,(TH,) =5,4-10".

Monaras, 4YTo 3Heprus 1 BPEMSI CYLLIECTBOBAHUS 3TUX UCTOYHMKOB 10CTATOYHbI /1Sl BOCTNaMEHEeHUs roproyeit
cpenbl, T.e. Qp (B) =1, us Mpunoxexus 3 nony4mm Qp (HS’/FC) =54-1072.

Torga BepoATHOCTb BO3HUKHOBEHUS MOXapa BHYTPU pe3epByapa B COOTBETCTBUM C doopmynon (38)
MpunoxeHna 3 paBHa

Q:(/IP)=Q,(M3/ I'C)Q,(I'C) =5,4-10°-2,74-107 =1,5-10"*.

N3 ycnoeBusa 3agaum criegyeT, 4TO paboyas KOHUEHTpauusi MapoB B pe3epByape Bbie BEPXHENO
KOHLEHTPaLUMOHHOIO npejena BOCMIAMEHEHUS, T.e. B pe3epByape Npu HENOABMXHOM crioe HedTU HaxoauTcs
Heroptoyas cpefa. lNpu HanonHeHWM pe3epByapa HedTbl0 B €ro OKPecTHOCTM obpasyeTcs roptoyas cpena,
BEPOSATHOCTb BbIGpOCa KOTOPON MOXHO BbIYUCTIUTL MO dhopmyre (42) MNpunoxeHus 3
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< -1
Bo Bpems TUxoii noroabl (CkopocTb BeTpa MeHblue 1 M- C ™ ) okono pesepsyapa 06pasyeTcsa B3pblBOONacHas
30Ha, BEPOATHOCTb MOSIBNIEHUS KOTOPOW paBHa

Q,,(Ic)=9,,(brc)Q, (u<1)=1,37-107-0,12=1,6-10"°.

[nameTp 3TON B3pbIBOOMNACHOWN 30HbLI PpaBeH

c 0,86 0.56.0 0.86
g—pz ~2.22.81+10-11,9 5—42 =59.
H 0;02'11,9

H.K.ILB p

D=2R+10-H,

Oﬂpeﬂ,eﬂMM Y1Cno yaapos MOJIHMUMN BO B3PbIBOOMACHYH 30HY
2
NS =[ D, +6(H, +5)] -n-10 =[59+6(11,9+5)] 610 =1,5-10"".

Toraa BepoSTHOCTb NPSIMOTo yaapa MOSIHUM B AA@HHYI0 30HY paBHa

Tak Kak BEepOATHOCTb OTKasa MOSHue3aluThbl Qp(tl):5-10*2, TO BEPOSATHOCTb MNOPaXeHWs MOSHUeNn
B3PbIBOOMACHOM 30HbI paBHa

Q,.(C)=0,(1)0,,(t,) =5-10"-1,4-10" =7-10".

Otkypa Q,,(TH,)=7-10".
BeposaTHOCTL NOsIBIIEHUst OKOMNO pe3epByapa PUKLIMOHHBIX UCKP paBHa

Hapsgy ¢ dpuKLMOHHBIMU UCKPaMK B OKPECTHOCTAX pe3epByapa BO3MOXHO MOSIBIIEHMNE INEKTPUYECKUX UCKP
3aMblKaHWA M pa3MblKaHWs KOHTAKTOB 3MeKTPO3aABMKeK. YUnTbiBasi COOTBETCTBME MCMNOMHEHWS SNEeKTPO3aaBuKeK
KaTeropum U rpynne B3PbIBOOMACHOW CMECH, BEPOSITHOCTb MOSIBMIEHUSI 3NEKTPUYECKUX WCKP BbIYMCINM MO
dopmynam (49 u 54) MNpunoxenns 3

Takum o06pa3om, BEPOATHOCTb MOSIBIIEHNS OKOMO pes3epByapa Kakoro-nmbo TEensioBOro MCTOYHUKA B
CooTBeTCTBUM C [punoxeHnem 3 COCTaBUT 3HaYEeHUe

KoHcynbTaHTINKOC

www.consultant.ru CrpaHuua 76 13 96
HaAeXXHas nNpaBoBas noaaep)xKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB [okyMeHT npegocTaBneH KoHcynbTaHTIoC
6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb... [ata coxpaHeHus: 30.11.2015

Q. (TH)=0Q,,(Th)+0,,(TH,)+Q,,(TH,)=7-10°+1-10° +1,52-10° =8,5-10°,

[Monaras, 4TO 3Heprus M Bpems CyLLEeCTBOBAHUS 3TUX UCTOYHMKOB OOCTATOUHbI ANS 3aXKUraHusi roproden
cpeabl, n3 opmynbl (49) MpunoxeHusa 3 Nony4YmMm npu QB =1

Q.. (1311 C)=8,510",

Toraa BepoOsiTHOCTb BO3HWKHOBEHMWS B3pbiBa B OKPECTHOCTSIX pe3epByapa B COOTBETCTBUM C hopmynon (39)
MpunoxeHunsa 3 paBHa

Q,(BP)=0Q,,(IC)Q, (3] I'C) =1,4-10™
OTKyZda BeposTHOCTb BO3HWKHOBEHWSI B 30HE pe3epByapa nnbo noxapa, Moo B3pbiBa COCTaBUT 3HAYeHMe
Q(IIBP) =1- [1— 0, (HP)] [l— 0, (BP)] =0, (/IP)+Q(BP)=2,9 107,

2.3. 3akntoyeHune
-4
BeposaTHOCTb BO3HWKHOBEHMS B 30He pe3epByapa noxapa wnu B3pbiBa coctaensetr 2,9-107 | uto

COOTBETCTBYET OAHOMY MOXapy Wnn B3pbiBYy B rog B maccuee 3 3448 pesepByapoB, paboTallimx B YCMOBUSX,
aHamnorM4HbIX pacyeTHOMY.

3. OnpegenuTtb BeposaTHOCTb BosgencTeus Ol Ha niogent Npu noxape B NpoekTupyemon 15-ataxHon
FOCTMHULE NPW Pa3NUYHbIX BapnaHTax CUCTEMbl MPOTUBOMNOXapHOW 3aLUMThI

3.1. aHHble aAnga pacyeTa

B 3pmaHun npegnonaraeTcs yCTPOWCTBO BEHTUMALMOHHOW CUCTEMbl MpoTusBogbiMHOM 3awmTtbl (M103) ¢

BEPOSITHOCTLIO adhheKTVBHOrO cpabaTtbiBaHua R, =0,95 u cuctembl onoselleHus niogen o noxape (ONMN) ¢

BEpOSITHOCTbIO  adbpekTnBHoro cpabatbiBanus R, =0,95 . MpogomkutensHocTs npebbiBaHWs OTAENbHOTO
-1

yenoseka B oObekTe B cpegHem 18 4u-cyT ~ HesaBucumo OT BpemeHu roga. CTaTucTMdeckas BEpPOSITHOCTb

BO3HMKHOBEHUS MOXapa B aHanorMyHblx oObekTax B rog paBHa 4.10" . B kauectse pacyeTHOW cuTyauuu
NPMHUMaeM cry4yal BO3HMKHOBEHMS MOXapa Ha MepBOM 3Taxe. OTax 3[4aHUsA paccMaTpyvBaeM Kak OAHO
nomeueHve. LuprHa noataxHoro kopugopa 1,5 M, pacctosiHue OT Hambonee yganeHHOro NoMeLLeHns ataxa 4o
BbIXxO4a B INECTHUYHY0 kreTky 40 M, yepe3 oAuH BbiXxod 3sBakympytoTcs 50 4yenoBek, wupuHa Bbixoga 1,2 m.

H o -6 o -3
HopmatusHyto BepositHocTe Q,' npuHumaem pasroin 1-107, BepositHocts P, - pasHonn 1-107°.

3.2. Pacyert
OueHky ypoBHsi 6e3onacHOCTU onpegensem Ang nioaen, Haxoaawmxcs Ha 15-m ataxe roctuHuLbl (Hanbonee
yAaneHHoOM OT Bbixoda B 6e3onacHyko 30Hy) npu Hanuumm cuctem MNO3 n OJIMN. Tak kak 3gaHue ob6opynoBaHo

BEHTUNAUMOHHOW cuctemon (143, ero nNeCcTHU4YHbIe KNETKM CcuYMTaeM He3aabiMnagembiMu. BepoaTHOCTb QB
Bbluncnsiem no popmyne (33) MpunoxeHus 2

Q, =0,0004{1—(1—(1-0,95)(1—0,95))}=1-10°.

YuuTblBas, YTO OTAENbHbIN YEOBEK HAXOANTCSA B rOCTUHULE 18 4, TO BE€POATHOCTb €ro nNnpucyTCcTeuA B 3gaHnUn

18
npuv noxape NpUHMMaem paBHOM OTHOLLEHMIO 22 =0,75. C yyeToM 3TOr0 OKOHYaTENbHOE 3Ha4YeHne GyaeT paBHO

-6 o
0,75-107, uto menbwe Q. . Ycnosue dhopmynbi (2) MpUnoxeHus 2 BLINONHAETCS, NO3TOMY 6€30MacHOCTb Mioael
B 3[4aHWUU Ha Criyy4ail BOSHUKHOBEHUS noxapa obecrneyeHa. PaccMOTpUM BapuaHT KOMMOHOBKM NPOTUBOMOXaPHOM
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3awuTbl 63 cnctembl onoselleHuns. MNpu 3Tom BpeMs 6rOKMPOBaHMA 3BaKyaLMOHHbLIX NyTel T, Ha dTaxe noxapa
npuHMMaeM paBHbIM 1 MWUH B COOTBETCTBMM C TPEOOBaHWSAMUW CTPOUTESBbHBIX HOPM W MPaBUIT MPOEKTMPOBAHUS
3[0aHUA N COOpPYXeHWI. PacyeTHoe Bpems 3BaKyaLuumu tp, onpepeneHHoe B COOTBETCTBUM C TEMU K€ HOPMaMW,

paBHo 0,47 muH. Bpemsa Havana aBakyauun 7,. NPpUMHUMaeM paBHbIM 2 MUH. BepoAaTHOCTL aBaKyauum P nna

3.1

aTaxa noxapa Bbluucnsem no popmyne (5) Mpunoxexus 2

P :1—0,47

2.11

=0,265.

BepositHocTs Q. Bbluncnsiem no popmyrie (3) Mpunoxexus 2
Q, =0,0004{1—(1—(1-0,265)(1-0,001))|(1-0,95) =146-10".

MockonbKy QB >Q;i TO ycrnoBue 6HesonacHocTy anga nogen no cgopmyne (2) MpunoxeHus 2 Ha aTaxe

noxapa He ovBedvaeT Tpebyemomy K, crnegoBaTernbHO, B pacCcMartpuBaeMoM OObekTe He BbINOMHAETCS Mpu
OTCYTCTBMM CUCTEMbI ONOBELLIEHUS.

4. Onpegenutb KaTeropMo W KNacc B3PbIBOONACHOW 30Hbl MOMELLEHWs, B KOTOPOM pasmMellaeTcs
TEXHOMNOrMYECKUn NPoLLECC C UCTMOMNb30BaHMEM aLeToHa

4.1. JaHHble onga pacyeTta

ALETOH HaxoauTcsa B annapare ¢ MakcumasnbHbiM 06 bEMOM 3amnoSIHEHUS] Van , paBHbiM 0,07 M3, 1 B ueHTpe
nomelleHust Hag yposHem nona. AnuHa L, HanopHoro v o6Boasiiero Tpy6onpoBoLoB AvamMeTpoMm d 0,05 m
paBHa cooTBETCTBEHHO 3 M 10 M. MMpomssogutensHocts ( Hacoca 0,01 M°-MuH ' . OTknioueHne Hacoca
aBTomaTuyeckoe. O6bem V  nomeliennsi coctaensier 10000 M3 (48 x 24 x 8,7). OCHOBHble CTpPOUTESbHbIE

KOHCTPYKLMW 30aHUs Kene306eToHHbIe, Y NpeaensHO AoMyCTUMBIN NpupocT daenenns AP ans Hux cocTasnsieT

aon
- - -1
25 kMMa. KpaTHocTb A aBapuitHoit BeHTunaumm pasHa 10 u .

o - -1
CKOpOCTb BO3AYLWHOro rnotoka U B nomelieHnn npu paboTe asapuitHoi BeHTunAumn pasHa 1,0 Mm-c™ .

TemnepaTypa aueToHa paBHa TemnepaType Bo3ayxa u cocrasnsiet 293 K. MnotHocTs 0 aueTona 792 Kr-M .

4.2. Pacyert
O61bem aueToHa, M3, BbileaLwero 13 TpybonpoBoaoB, cocTaBnseT

roe T - BpeMS aBTOMaTUYECKOro OTKIMIOYEHUS Hacoca, paBHOE 2 MUH.
OO6bem nocTynueLLEro aueToHa, M3, B MOMeELLEHNE

V, =V, +V,, =0,046+0,07=0,116.

Mnowagb pasnuea aueToHa NpuHNUMaeM pasHon 116 M2.
-1
CkopocTb ucnapenust (W, ), Kr-C M, paBHa

W._ =10-10°.7,7/58,08 24,54 =1,44.107.
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Macca napos aueToHa (M ), kr, 06pa3ytoLLMXCs NpW aBapuiiHOM pasnuee, paBHa

M, =1,44-10"-116-3600 = 601,3.

CnepoBartenbHO, NPMHUMAaEM, YTO BECb PA3NMBLUNNCS aLlEeTOH, Kr, 32 BPEMS aBapUNHOW CUTyaLun, paBHoOe
3600 c, ncnapurtca B 06bem NnomMeLLeHus, T.€.

m =0,116-792=919.
CTexuomeTpuyeckas KoHLeHTpaums napos auetoHa npu [ =4 pasHa

100

C,=———=4,91(no o6bemy) .
1+4,84.-4
KoHLIeHTpaLua HacbILLEHHbIX MApoB MoMy4aeTcs paBHOM

C, = 1oo-ﬁ = 24,22 (1o 06bemy) .
1013

OtHowenve C, /(1,9-C..)>1, creposatensHo, npusumaem Z = 0,3.
CBo6oHbIN 06BbeM nomelleHuns, M3

V_, =0,8-10000 = 8000 .
Bpewms ncnapeHus, 4, coctaBuT

91900

=———=550=0,153.
1,44-116

KoadhduumeHT nonyyaetcsa paBHbIM
K =10-0,153+1=2,53.
MakcumansHo BO3MOXHas Macca aueToHa, Kr

_25-4,91-8000-2,414-2,53

Mo =249,8.
800-100-0,3
Mockomeky M (91,9 kr)<m . (249,8kr) , TOo nomelweHMe B  LENOM  OTHOCUTCH K
HEB3PbIBOMOXaPOOMACHbIM.
Pacctosmss X, ., Y. . w Z__ COCTaBNsHOT Npu ypoBHe 3Haummoctn Q =5-107

05
XHKHB :YHKHB =1;195848 550 In 1’ 272,59 :7,851
o o 3800 2,91
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Z =0,3536~8,7( In

0,5
. 550 , 1,27-2,59 _042.
e 3600 2,91

919-100
2,53-24,22-2,414-8000

rne Cy = 24,22[ j = 2,59 (no o6bemy).
4.3. 3aknoyeHne
Takum o6pa3om, B3pbIBOGE30NACHbIE PACCTOSIHWS COCTaBNstoT cootBeTcTBeHHO R, >7,85M un Z, >3 M.

B3pbiBoonacHas 3oHa ¢ pasmepamu R, <7,85M u Z, <3 M otHocutcs Kk knaccy B-1a. Cxematudyecku
B3pbIBOONAacHas 30Ha n3obpaxeHa Ha 4epT. 9.

/[ 2 J
TN, TN\ #80n
~ V4

87m

24.0M

1 - nomelleHune; 2 - annapar; 3 - B3pblBOONAacHas 30Ha
YepT. 9

5. Oﬂpeﬂ,eﬂMTb KaTteroputo npon3soacrtea, B KOTOPOM HaxogUTCA y4dacCTOK O6pa6OTKl/I 3€pHa " UUKITOH AnA
onpepgeneHua 3epHOBOIZ NblJ1n B CUCTEME BEHTUNALNN

5.1. JaHHble ons pacyeTta

Macca 3epHOBOM NbinK, CKannuBarowencs B uuknode, M, , coctaenset 20000 r. NpovsBoanTenbHOCTbL
umkrona 0 no nbinm coctasnser 100 T-MUH ' Bpemss T aBTOMaTMYECKOrO OTKMIOYEHMS LMKIIOHA O He Bornee
2 muH. CBoGOAHbIN o6bem nomeltenuss V. paBeH 10000 m3. OcTanbHble ucxopHble AaHHble: M, =500 T ;
B,=1; B,=0,6; n=14; K =0,6; K =1; K =1; K =1; Q=16700 kJlx-kr; T,=300K ;
C,=10xlx-kr*; p,=1,29kr-mM°; P, =25xlla; P,=101xlla; Z =10,

5.2. Pacyert
Macca oTnoXxusLUencs Nbifiv K MOMEHTY OYepeaHon YOOpKu, I, COCTaBUT

500 1-(1-0,6)*

oy = 14.1-0,6 + :1=3146 .
- 1+1-0,6

PacueTHas macca nbinu, T, y‘-IaCTByPOLLI,eIZ B o6paaoBaH|/|v| B3prBOOFIaCHOIZ cMecH, paBHa

MakcumanbHo BO3MOXHYH Maccy roproqe|7| Nblfn, Kr, BblHXACAEM MO (bopmyne

KoHcynbTaHTINKOC
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5.3. 3akntoyeHne

3HaueHune mp He npesbiwaer M cnegoBatesibHO, NomMelleHne He OTHOCUTCA K B3PbiBOMOXapoonacHbIM.

max ?
6. PaccunTtaTb BEPOSITHOCTb BO3HWKHOBEHUS MoXapa OT eMKOCTHOro nyckoperynupytoulero annapata (MPA)
ans nomuHecuentHeix namn Ha W =40 Bt v U =220 B.

6.1. JaHHble Anga pacyeTa npueeneHsbl B Tabn. 13.
B pesynbTaTte ncnbiTaHnin NonyyYeHo:

Tabnuua 13

TemnepaTypa OOOJIOUKM B HamboJjiee HarpeTOM MecTe
npy paboTe B aHOMAJIbHEIX pexmMax, K

[lapameTp I Tesb HEM PexumMm C IIVTeJNbHEM IYyCKOBOM
Iy CKOBOM KOPOTKO3aAMKHYTHM [ PEXMM C KOPOTKO3aMKHY TEM
pexnM KOHIEHCATOPOM KOHIEHCATOPOM
T 375 380 430
curMa 6,80 5,16 7,38

MpumeHeHue Ha [OBPOBOMNBHOM OCHOBE NMyHKTa 6.2 obecneumBaeT cobnogeHne TpeboBaHmin PegepanbHOro
3akoHa ot 22.07.2008 N 123-®3 "TexHuuyeckuii pernameHT o TpeboBaHuAX noxapHou BesonacHocTn" (lMpuka3s
PocTtexperynupoBanus ot 30.04.2009 N 1573).

6.2. Pacuert
PacueT Bo3HuMkHOBeHUs noxapa oT [NPA Begem no [lNpunoxeHuto 5, NMPA gaBnseTca COCTaBHOW 4acTbio
n3genus ¢ HanMyMem BOKPYr HEero roprdero marepuana (koMmnayHza, KnemMMHas Korogka); npou3BegeHue

sepositHocTeit Q(/IP)x O(H3) o6osHaunm yepes Q(a,); Toraa na MpunoxeHns 5 MOXHO 3anucaTtb

-6
roe Qa - HOpMaTuBHada BEPOATHOCTb BO3SHUKHOBEHUA NoXapa npu BocniiaMmeHeHnn annapara, paBHada 10 ;

Q(B) - BeposiTHOCTL BOCMMaMeHeHWs annapaTta MnM BbIGPOCA M3 Hero MnameHu npu TemnepaType
nosepxHocTu NMPA (B Hanbonee HarpeToM MecTe), PaBHOW UMW NPEBbILIAIOLEN KPUTUYECKY!HO;
Q(q,) - BeposiTHOCTL paboThl annapata B i-M (MOXapoornacHOM) PEXUME;

Q(T,) - BeposATHOCTL LOCTMXEHUSI MOBEPXHOCTLIO annaparta (B HauGoree HarpeToM MecTe) KpUTUYECKOM
(moxxapoonacHon) TemnepaTypbl, KOTopasi paBHa TemrnepaType BOCMIIaMEHEHUs (CamMOBOCMIIaMEHEHMS)
N30MALUOHHOIO MaTepuana;

K - uncrno noxapoonacHbix aHOMarbHbIX PEXUMOB paGoTbl, XapakTepHOE Anst KOHKPETHOro ucnonHerus MPA.

[nsi OueHKN NoXapHOW OnacHOCTM MPOBOAWM WCMbiITaHMe Ha gecsaTtu obpasuax MPA. 3a Temnepatypy B
Hambornee HarpeToM MecTe NpUHNMaeM cpegHee apumMeTuyeckoe 3Ha4yeHne TemnepaTyp B UCNbITAHNUSX
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[ononHuTtensHo onpepgendaem cpegHee KBagpaTtn4eckoe OTKIIOHeHne

BepositHocTs (Q(T.) ) BbiuMcnsiem no dopmyne (156) MpunoxeHus 5

rae ®, - Ge3pa3mepHbli NapameTp, 3HAYeHWE KOTOPOro BbIGMPAETCS MO TabMWYHLIM AaHHLIM, B
3aBucmocTy oT 6espa3mepHoro napameTpa ¢/; B pacnpepgeneHun CtbioaeHTa.

Bbluncnsem ( ;) no hopmyne

rae T - KpuTuyeckas Temnepatypa.

3Hayenue (T ) npumeHuTensHo Ans MPA BbluMCSEM MO dopmyne

T

rae T, »j - Temnepatypa j-ro annapara (8 Haubonee HarpeToOM MecTe), COOTBETCTBEHHO, NP NOABIIEHUN

j 1
nepBoro gpiMa 1 npu "Bbixoge" annaparta 13 CTpos (NpekpawieHny Toka B Lenw).

3nauerne Q(B) sbiumcnsem no dopmyne (155) Mpunoxerns 5 npu n = 10.

3HayeHue kpuTudeckomn Temnepatypsbl (T ) coctaBuno 442,1 K, npu aToM 13 AECATU UCTbITYEMbIX annapaTos

y ABYX 6biN 3achukcupoBaH BeiGpoc nnamenn (M=1, Q(B)=0,36).
PesynbTaTthbl pacyeTta ykasaHbl B Tabn. 14.

Tabnuua 14
NapamMeTp | IAMTEJbHEM PexrM C KOpPOTKO-— IOIMTEeNIbHEM [IYyCKOBOM
IIyCKOBOMI 3aMKHYTEIM KOHIEH- [PeXUM C KOPOTKOSAMKHY THM
pexuM (i = 1) |caTopoM (1 = 2) KoHZeHcaTopoM (i = 3)
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| | |
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

6.3. 3aknoueHne
Takum obpasom, pacyeTHas BEPOSATHOCTb BO3HMKHOBEHMUS noxapa oT MPA paBHa

Q, =1(0,06-0+0,1-0+0,006-0,00033)-0,36 = 7,1-107", yto menbwe 1-107° T.e. MPA noxapobesonace.

MNpumeHeHne Ha pobpoBonbHOW ocHoBe [lpunoxeHns 7 obGecneumBaeT cobniogeHne TpebosaHui
®epepanbHoro 3akoHa o1 22.07.2008 N 123-®3 "TexHuyeckum pernameHT o TpeboBaHMAX noXapHOW
6esonacHocTu" (Mpukas Poctexperynuposanua ot 30.04.2009 N 1573).

Mpunoxexne 7
CnpaBo4Hoe

MpumeHeHne Ha pobpoBonbHOM ocHoBe [lpunoxeHua 7 obecneuvBaeT cobniogeHne TpeboBaHW
®epepanbHoro 3akoHa o1 22.07.2008 N 123-®3 "TexHuyeckunm pernameHT o TpeboBaHMAX nNoXapHOW
6esonacHocTn" (Mpukas PocctaHgapTa ot 16.04.2014 N 474).

TPEBEOBAHWA MOXXAPHOW BE3OMACHOCTU
MO COBMECTHOMY XPAHEHWIO BELWLECTB X MATEPUAJIOB

TpeboBaHusi npefgHasHavalTCA AnNst BCEX NPeanpusaTuiA, opraHusaumi M OOBbEeKTOB HE3aBMCUMO OT MX
BEOOMCTBEHHOW NOAYMHEHHOCTU, MMEIOLLMNX CKNaabl Unv 6a3bl Ans XpaHEHUs! BELLECTB U MaTepuaros.

TpeboBaHusi He pacnpOCTPaHSATCSA Ha B3pbiBYaTbie M paaMOaKTMBHbIE BELLEeCTBa W MaTepuvarnbl, KOTopble
[OIMKHBI XPaHWUTBLCS U NEPEBO3UTLCS MO CheLManbHbIM NpaBuniam.

BeooMcTBEHHbIE [OKYMEHTbI, pernameHTUpyloliMe noxapHyl 6e3onacHoCTb NpU XpaHeHUU BeLLecTB U
MaTepuanoB, LOMKHbI ObITb NPUBEAEHBLI B COOTBETCTBUU C HACTOALWMMU TpeboBaHUAMU.

1. OBLLUME MNMONOXXEHUA

1.1. BO3MOXHOCTb COBMECTHOTO XpaHeHus BeLecTB W MaTepuanoB onpegensercd Ha OCHOBaHMU
KONMMYeCTBEHHOro y4yeTa nokasaTenen noXapHOoW OMacHOCTW, TOKCWMYHOCTM, XMMWYECKOW aKTUBHOCTW, a Takke
OAHOPOAHOCTM CPEACTB NOXapPOTYLLUEHNS.

1.2. B 3aBMCMMOCTM OT COYeTaHUs CBOWCTB, MepeymncrieHHblx B n. 1.1, Bewectsa u matepuanbsl MOryT ObiTb
COBMECTUMbIMU UM HE COBMECTUMbBIMW APYT C APYrOM MpU XpaHeHUu.

1.3. HecoBmeCTMMbIMU Ha3bIBalOTCA Takue BELLECTBA U MaTepuarbl, KOTOpblE NPWU XpaHeHUM COBMECTHO (6e3
yyeTa 3alMTHBIX CBONCTB Tapbl UMW YNakoBKM):

YBENNUYUBAIOT MOXaPHYI ONACHOCTb KaXO0ro U3 paccmaTpmMBaeMbiX MaTepmarnoB U BELLECTB B OTAENbHOCTY;

BbI3bIBAIOT AOMNOMHUTENBbHBIE TPYAHOCTM NPU TYLLEHUN MOXapa;

ycyrybnsitloT aKororm4eckyto ob6CTaHOBKY Npu noxape (N0 CpaBHEHWIO C MOXapOM OTAEeNbHbIX BELLECTB M
mMaTepuanos, B3AATbIX B COOTBETCTBYIOLLEM KOMNUYECTBE);

BCTYNalT B peakLuio B3aumMoaencTBust opyr ¢ ApyroMm ¢ obpa3oBaHMeM onacHbIX BELLECTB.

1.4. Tlo noTeHUManbHOMW ONACHOCTW Bbi3biBaTb MOXap, ycunueaTtb onacHble hakTopbl noxapa, oTpasnaTb
cpeny obuTaHusa (Bo3ayx, Body, nousy, dropy, hayHy 1 T.4.), BO3OENCTBOBaTbL Ha YeroBeKka Yyepes KOXy, CIM3nNCTble
06004k AblXxaTernbHbIX NyTeW NyTeM HEeNOCPEeACTBEHHOIO KOHTaKTa WM Ha PacCTOSHMM Kak NMpu HOopMarbHbIX
YCIoBusIX, TaK U Npu noxape, BeLecTsa n matepmansl AensaTcs Ha paspsgbl:
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BesonacHsole;

MaroonacHble;

onacHble;

ocoboonacHble.

B 3aBrcrmocCTuM OT pa3spsaa BewecTBa U MaTepuana HasHayarlTCs YCroBus ero xpaHeHus (cm. n. 1.5 - 1.9).

1.5. K 6e3onacHbIM OTHOCSIT HEropHoYMe BeLLLECTBa U MaTepurarbl B HEFOpoYen ynakoBKe, KOTOpbIe B YCIIOBUSIX
noxapa He BblAenstT OonacHbIX (roproYnx, SA0BUTBIX, €AKUX) NPOAYKTOB Pa3foXeHWUs Ui OKUCNEHUs, He 06pasyoT
B3pbIBYATBIX UM NOXapOoONacHbIX, SAOBUTLIX, €AKUX, 9K30TEPMUYECKMX CMECEN C APYTMMM BeLLlecTBamMu.

BesonacHble BelwecTBa U matepuarnsl cnegyet XpaHUTb B MOMELLEHMSX UM Ha nnowagkax nwboro tuna
(ecnv aTo He NPOTMBOPEYUT TEXHUYECKMM YCIIOBUSIM Ha BELLECTBO).

1.6. K ManoonacHbiM OTHOCAT Takue ropitoume v TPYAHOropruMe BeLlecTBa M martepuarnbl, KOTopble He
oTHocATcA K 6e3onacHbiM (M. 1.5) n Ha koTopbie He pacnpocTpaHstoTes TpeboBaHma FTOCT 19433.

ManoonacHble BelLecTBa pasgenstoT Ha crneayoLme rpynmnbl:

a) Xuakve BellecTBa ¢ TemnepaTypow Benbiwkn 6onee 90 °C;

©) TBepAable BeLLEeCTBA U MaTepuarnsl, BOCMaMeHsIoLMecs oT 4ENCTBUSA ra3oBow ropenku B TedeHue 120 c u
bonee;

B) BellecTBa U Matepuarbl, KOTOPbIE B YCNOBUSX CrieumarnbHbIX UCNbITaHUA CNOCOBHbI camoHarpeBaTbCcs A0
TemnepaTypbl HUXe 150 °C 3a BpeMsi bonee 24 4 npu Temnepartype okpyxatouwen cpeabl 140 °C;

F) BellecTBa U MaTtepuarnbl, KOTOpble Npu B3aUMOAENCTBMM C BOOOW BbIAENAIOT BOCMIAaMEHSAOLWMECS rasbl C

WHTeHcBHOCTbIO MeHee 0,5 mv® kr -9

4) BellecTBa M martepuansl sSi4OBUTbIE CO CpeaHeCcMepTEeNnbHOM 4030M Mpu BBEAEHWWM B Xenyaok bonee
500 Mr-Kkr " (ecrm oHu xuakue) unn 6onee 2000 MI-KI™ (ecri oHW TBEPABIE) UMK CO CPEAHECMEPTENLHOM
710301 Npy HaHeceHUn Ha koxy 6onee 2500 MT KT ' nam co cpenHecmepTernbHOM 40301 Npy BAbIxaHuu bornee
20 Mr- oM

€) BelwecTBa U matepuansl crabble egkme n (Unn) KOPPO3UOHHBIE CO CNeayrL MMM nokasaTtensiMm: Bpems
KOHTaKTa, B TeYEHUEe KOTOPOro BO3HUKAET BUOUMbIN HEKPO3 KOXHOM TKaHW XMBOTHbIX (6enbix KpbiC), 6bonee 24 \,
CKOpPOCTb koppo3un ctansHom (CT3) n antommuHneron (A6) NnoBepxHOCTM MeHee 1 MM B rof.

1.7. K MmanoonacHbIM OTHOCATCS TakKe Heroptoume BellecTBa U MaTepuansl no n. 1.6 B roproyeit ynakoBke.

ManoonacHble BeLecTBa U MaTepuarnsl OMYCKAaETCA XPaHUTb B MOMELLEHNSIX BCEX CTEMEHEN OMHECTONKOCTU
(kpome V cTeneHn).

1.8. K onacHblM OTHOCSITCA roplouMe M HeroproumMe BellecTBa M matepuansl, obnagatolime CBOWCTBaMM,
NPOSIBNIEHNE KOTOPbIX MOXET MPMBECTU K B3pbIBY, Noxapy, rmbenu, TpaBMUpPOBaHWIO, OTPaBMeHUto, 0bny4eHuto,
3aboneBaHuo NoAen N XNBOTHBIX, MOBPEXOEHUIO COOPYKEHWUI, TPAHCMNOPTHBLIX cpeacTB. OnacHble CBONCTBA MOTyT
NPOSIBNATBCS KaK NP HOpMarbHbIX YCMOBUSAX, TaK U NPW aBapuiHbIX, KakK y BELEeCTB B YUCTOM BUAE, TaK 1 Mpu
B3aMMOJENCTBMM MX C BeLecTBaMU U maTepmanamu gpyrmux kateropuii no FOCT 19433.

OnacHble BellecTBa U MaTepuarnbl Heob6xoanmo xpaHuTb B cknagax | n |l cteneHn orHecTomnkocTw.

1.9. K ocoboonacHbiM OTHOCATCS Takue onacHble (cMm. n. 1.8) BewectBa u maTepuanbl, KOTOPblE UMEOT
Heckonbko B1aoB onacHocTen no FOCT 19433.

OcoboonacHble BellecTBa M mMaTepuansl Heobxoanmo xpaHuTb B cknagax | u Il cteneHn orHecTomKocTm
NPEeUMYLLECTBEHHO B OTAENBHO CTOSILLMUX 34aHUSX.

2. YCNnosnA COBMECTHOIO XPAHEHWA BELLECTB N MATEPUAIIOB

2.1. BewecTtBa M MaTepuarnbl, OTHOCSALIMECA K pa3psgy ocoboonacHbiX, MpU XpaHEeHUU HeoOXOAMMO
pacnonaraTtb TaK, kak ykaszaHo B Tabn. 15.

Tabnuua 15
PasgeneHne ocoboonacHbix BELLECTB U MaTepuarnoB Npu XxpaHeHum

MpumeyaHus:
1. BewectBa “ martepuanbl MOTyT HaxoOAWTbCA B OLHOM OTCEKE CKrnaja WM Ha OOHOW nrolwajke.
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["opn3oHTanbLHOE paccTosiHUE MeXay HAMU AOMKHO COOTBETCTBOBATL TPEOOBAHMSIM HOPMATUBHBLIX AOKYMEHTOB, HO
ObITb HE MeHee 5 M.

2. BewectBa M Martepuanbl MOryT HaxOAWUTbCS B OOHOM OTCEKE CKMada WM Ha OOHOMW noLwiagke.

["Opn3oHTanbLHOE paccTosiHME MeXay HAMU AOMKHO COOTBETCTBOBATL TPEOOBAHMSIM HOPMAaTUBHBIX AOKYMEHTOB, HO
ObITb He meHee 10 m.

3. BellecTBa n matepuanbl 4OSKHbI HAXOAUTLCA B pa3HbIX OTCekax cknaga (T.e. AOMKHbI ObiTb pa3aeneHsi
NPOTUBOMNOXaPHOMN Neperopoakoit 1-ro TMNa) Unn Ha pasHbiX nroLagKax.
4. BelecTtBa 1 matepuarbl 4OMMKHbI HAXOAUTLCS B PasHbIX CKagax Ui Ha pasHbIX MioLlagkax.

JIBXK - nerkoBocnnamMeHstoLmUecs XNOKOCTK;

JIBT - nerkoBocnnameHsitoLmMecsi TBepable BELLECTBA;
J1B - nerkoBocnnameHsitoLLIneCs BELLECTBA;

AB - apoBuUTbIE BELLECTBA,

t,., - TeMnepaTypa BCMbILLKV B 3aKPbITOM TUTME;
t- Temnepatypa

2.2. BellecTBa 1 maTepuanbl, OTHOCALLMECS K pa3psgy OMacHbIX, NPY XpaHeHMn Heobxoaumo pacnonaraTb
Tak, Kak ykazaHo B Tabn. 16.

Tabnuua 16

PasgeneHne onacHbIX BELLECTB U MaTepuarnoB Npu XpaHeHum

MpumevaHus:

+ BellecTtBa 1 matepuarnbsl COBMECTUMbI.

1. BewectBa M martepuanbl MOryT HaxoOAWTbCA B OQHOM OTCEKe CKnaja WM Ha OOHOW NIiollafgke.
"opu3oHTanbHOEe paccTosiHMe MeXay HAMMU JOJPKHO COOTBETCTBOBATb TpebOBaHNSIM HOPMaTUBHbBIX JOKYMEHTOB, HO
ObITb HE MeHee 5 M.

2. BeuwectBa M Martepuanbl MOryT HaxogWTbCA B OOHOM OTCEKe cKnaja WM Ha OOHOW NIloLlafkKe.

"opu3oHTanbHOEe paccTosiHMe MeXay HAMM JOJPKHO COOTBETCTBOBATL TpebOBaHNSIM HOPMAaTUBHbBIX JOKYMEHTOB, HO
ObITb He MmeHee 10 M.

3. BewectBa 1 matepuanbl JOIMKHbI HAXOAUTBLCS B pasHblX OTCekax cknaga (T.e. AOSMKHbl OblTh pasgeneHsl
NPOTUBOMOXXapHOW Neperopoakon 1-ro Tuna) Unu Ha pasHblx NroLlaaKax.

4. BewectBa n MaTepuanbl OOJMKHbl HAXOAUTbCA B Pa3HbIX CKNaaax Ui Ha pa3HbiX nrowankax.

JIBXK - nerkoBocnnamMmeHsitoLmecs XnaKkocTu;

JIBT - nerkosocnnameHsilowmMeca TBepable BELLECTBA;
J1B - nerkoBocnnameHsitoLInecs BELLIECTBA;

AB - spoBuTbIE BELLECTBA;

thn - TeMmnepaTtypa BCMNbILWLKU B 3aKPbITOM TUTNE;
t- Temneparypa

2.3. B nopsigke UCKNIOYEHMS OOMYCKaeTCs XpaHeHMe 0co00onacHbIX M OMacHbIX BELECTB U MaTepuanos B
ogHoMm cknage. MNpu 3ToM nx HeobxoauMOo pacnonaraTth Tak, Kak yka3aHo B Tabn. 17.

Tabnuua 17
PazgeneHune onacHbix 1 0coboonacHbIX BELLECTB
1 MaTepuanos Npu XpaHeHUn
MpumeyvaHus:
+ BewecTtBa 1 maTepumansl COBMECTUMBI.
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1. BewectBa M maTtepuanbl MOryT HaxoOAUTbCA B OLHOM OTCEKe CKknaja WM Ha OOHOW NoLlagke.
opu3oHTanbHOe paccTosiHie Mexay HAMU JOSIKHO COOTBETCTBOBATb TPEOOBaAHNSIM HOPMATUBHBIX AOKYMEHTOB, HO
ObITb HE MeHee 5 M.

2. BewectBa M Mmartepuanbl MOryT HaxoAMUTbCs B OOHOM OTCEKE CKMada WM Ha OOHOMW noLwiagke.
opu3oHTanbHOe paccTosiHie Mexay HAMU JOSIKHO COOTBETCTBOBATbL TPEOOBAHUSAM HOPMATMBHBLIX JOKYMEHTOB, HO
ObITb He meHee 10 M.

3. BellectBa n matepumarnbl OOMKHbI HAXOAUTLCS B pasHbIX OTCEKax cknaga (T.e. OOIMKHbI ObiTb pasaeneHbl
NPOTMBOMNOXXAPHOM NEPEropoOAKON 1-ro TMNa) UM Ha pasHbIX NroLwankKax.

4. BewecTBa 1 maTtepuarbl AOMKHbI HAXOAUTLCS B pa3HbIX CKIagax UM Ha pasHbiX NrowagKkax.

* OcoboonacHble BeLLeCTBa U MaTepuarnsi.

2.4. B ogHOM NOMELLLEHMM CKNaja 3anpeLlaeTcsl XpaHUTb BeLeCcTBa U MaTepuarsl, UMetLLne HEO4HOPOAHbIE
cpencTBa NoXapoTyLIEeHUs.

lMpumeHeHne Ha pobpoBonbHOW ocHoBe [lpunoxeHua 8 obecneunBaeT cobnogeHve TpeboBaHUn
®epepanbHoro 3akoHa o1 22.07.2008 N 123-®3 "TexHuyeckunm pernameHT o TpeboBaHMAX NoXapHOW
6esonacHocTu" (Mpukas Poctexperynuposanua ot 30.04.2009 N 1573).

Mpunoxexne 8

lMpumeHeHne Ha pobpoBonbHOW ocHoBe [lpunoxeHua 8 obecneunBaeT cobnwogeHve TpeboBaHUn
®epepanbHoro 3akoHa o1 22.07.2008 N 123-®3 "TexHuyeckum pernameHT o TpeboBaHMAX MNoXapHON
6e3onacHocTn” (Mpukas Pocctangapta ot 16.04.2014 N 474).

METO[ ONPEAENEHNSA BE3OMNACHOW NNOLWWAQN
PA3FEPMETUV3ALMU OBOPYNOBAHMS

Hactoawun meton npegHasHadeH Ans onpegeneHus 6esonacHon nnowagu pasrepMetusaumm (Takas
nnowage cOpoCHOro ceyeHms NPeaoXpaHUTENbLHOro YCTPONCTBA, BCKPbITUE KOTOPOW B MPOLECCe CropaHnst CMecu
BHYTPW 060pyaoBaHus, Hanpumep annapara, N03BONseT COXPaHUTb NOCNeaHUI OT paspyLueHus nnn gedopmaumm)
TexHornorn4yeckoro obopygoBaHus, B KOTOpom obpaluatotcs, nepepabaTbiBaOTCA UMW NOMy4aloTCs roptoyne rasbl,
XKMAKOCTH, CnocobHble co3aaBaTh C BO3QYXOM UMM APYr C APYroM B3pblBOOMAaCHbIE CMECH, CropatoLe fnammnHapHoO
unu TypOyneHTHO BO pOHTanbHOM pexume. PasrepmeTmsaums - Hauboree pacnpoCTpaHeHHbIN crnocob
MOXapoB3PbIBO3aLWNTLl  TEXHOMOMMYeckoro  OobOpydoOBaHWs,  3akniovaroLmincs B OCHalleHun  ero
npegoxpaHuTenbHbIMY MembpaHamu 1 (Unn) ApYrumMmn pasrepmMeTU3NpYoLWLMMKN YCTPONCTBaMMN C TaKoW NoLlaabio
cbpocHOro ceueHuns, KOTopas 4ocTaToyHa Ans Toro, YTobbl NPeaoTBPaTUTL paspyLueHne obopyaoBaHUs OT B3pbiBa
N UCKIMIOYUTL nocriegytolliee nocTynneHne BCen MaccChl roproyero BeLlecTBa B OKpyXatollee MpoCTPaHCTBO, T.€.
BTOPMWYHBIN NoXxap.

MeToa He pacnpocTpaHsaeTCs Ha CUCTEMbI, CKITOHHbIE K AeTOHaUUW UM 06 beMHOMY CaMOBOCMIaMEHEHMIO.

1. CYWHOCTb METOOA

BesonacHyio nnowaab pasrepmMeTu3auuy OnpefensitoT No pacyeTHblM hOpMynam Ha OCHOBE AaHHbIX O
napameTpax  TexHomnormdyeckoro obopygoBaHusi,  YCMOBUSIX  BefeHWsl  npouecca W nokasartensax
NOXapoB3PbIBOONACHOCTH BELLECTB.

MeToz ycTaHaBnuBaeT 3aBUMCUMOCTb Ge3omacHoW nnowaan pasrepmeTusaumMn ot obbema U MakcuMarbsHO
[ONYCTUMOTO AABIEeHNs1 BHYTPU HETO, JAaBMNEHUSI U TeMNepaTypbl TEXHONOMMYECKON cpeabl, TEPMOANHAMUYECKUX U
TEPMOKMHETUYECKMX NapaMeTPOB roprodeit CMecH, YCIoBUIM UCTEYEHUs], CTeneHn TypOynmsaumu.
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2. POPMYIbI 414 PACYETA BE3OMNACHOW NNOLWAOV PASTEPMETU3ALMA

2.1. besonacHyt nnowanb pasrepMeTu3aunm TEXHONOrMyeckoro 06opyaoBaHus ¢ ra3onapoBbiMM CMECAMU
onpegensaloT nNo cnegyowmum 6espasmepHbiM KpuTepuanbHbIM COOTHOLLEHMUSIM:

W > X(E -1

\) Ei (ﬂ-m _1)

Anst 06OpyAOBaHUsl, PAaCCYMTAHHOMO Ha MakCMMaribHOe OTHOCUTENbHOe AaBneHue B3pbiBa 1<z, <2 (npw

(158)

OHOBPEMEHHOM BbINONMHeHUM ycriosust P >2p’: B sHamenatene copmynsl (158) comHoxutens ( 77, —1)
OTCYTCTBYET), U

W > 0,9% (159)

anst obopyaoBaHus, BbIAEPXKMBAKOLWIEr0 [OaBNeHUe B3pbiBa B AMANasoHe OTHOCUTENbHbIX 3HAYEeHWUN
2<rm, <m,.

B dopmynax (158) u (159) npuHaTbl cnegyrowme obosHadveHus (uHgekcbl |, U, €, M oTHocATcs
COOTBETCTBEHHO K Ha4arbHbIM NapameTpaM, napameTpam roptoyen CMeCH, XapakTepUCTUKAM FrOPEHUS B 3aMKHYTOM
cocyae, MakcumarnbHbIM AONYCTUMBIM 3HavyeHusiM). Komnnekc nogobus

b
1 wF(RT,Y?1

W = —, (160
(267,) PV M, ] S (160)

i ui

T.e. npeacTaBnsieT cobol C TOYHOCTBIO OO0 MOCTOSHHOrO MHOXWUTENS Npou3BedeHMEe OBYX OTHOLUEHUNA -
acpbekTMBHON NMoLWaamM pasrepMeTm3anun K BHYTPEHHEN NOBEPXHOCTU CHEPUYECKOro Cocyaa paBHOro odobema u
CKOPOCTU 3BYKa B MCXOAHOW CMeCU K HavanbHOW HOpMarbHOW CKOPOCTU nriaMeHu. B BblpaXeHUW onga komnnekca

nogo6us W (160):

T, - uncno "nn”,

M - KO3a(bdDULMEHT pacxoda Npu UCTEYEHUN CBEXEN CMeCK U (Urn) NPOAYKTOB CropaHus Yyepes YyCTPOMCTBO
B3pblBOpa3pexeHus (NpegoxpaHnTenbHas membpaHa, krnanaH, pasrepmeTvsaTop u T.M.);

F - nnowank pasrepmeTtnsaumm (C6pocHoOro ceueHmns), M2;

V - makcumarnbHbIi BHYTPEHHMI 06BbEM cocyaa, B KOTOPOM BO3MOXHO 0Opa3oBaHWe roprodert ra3onapoBom
cMmecu, mM3;

-1 701
R =8314 JIx -xmonb - K™ - ynmBepcanbHas razoBas nocTosHHas;

T, - Temnepatypa roptoyert cmecy, K;
o -1
M, - MmonekynsipHasi Mmacca roptoyeit cMecu, K -KMOJIb ~;

Sui - HOpMalnbHaa CKOPOCTb pacrnpoCTpaHeHUa niamMeHn TMNpu HadallbHbIX 3Ha4YeHUAX [OaBlieHnda Ww

o -1
TemnepaTypbl roptoyeri cmecu, M- C .
Opyrve obo3HayveHns B oopmynax (158) n (159):
P
7T, =—-- OTHOCWTESIbHOE MakCMMarbHO [JOoMyCTMMOe AaBreHue B annapaTe, KoTopoe He MPUBOAWT K ero
i
aedopmaumm u (M) paspyLLeHuto;

Pm - abconoTHoe MakcMMarbHO gonyctumoe naBlieHne BHYTPU annaparta, KOTopoe He npuBoauT K ero

aedopmaunm n (unu) paspyLiexutio, la;
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Pi - abconTHoe HadvanbHoe [AaBrieHue roproqul CcMecun B annapare, npu KOTOpPOM npoucxoauTt

MHULMNPOBaHKUe ropeHus, Ma;

P’- aBconoTHoe AaBneHWe B MPOCTPAHCTBE, B KOTOPOM MPOUCXOOUT UCTEYEHWE, B MOMEHT AOCTUXEHMS
MakcuMarnbHOro AaBneHus B3pbiBa BHYTPUW annapaTa (atmocdepa, bycdepHasa emkocTb 1 T.1.), Ma;
P
7T, = — - OTHOCUTENbHOE MaKCUMarnbHOe AaBreHne B3pbiBa JaHHOI roproyeil CMecH B 3aMKHYTOM COCyAe;
[

P, - abconioTHoe MakcumarbHoe [aBreHve B3pbiBa AAHHOM roproveil CMECW B 3aMKHYTOM cocyfe npw

HavanbHoM aasnenun cmecn P, MNa;

E, - koadbdpuuneHT paclumpeHus NpoAYKTOB CropaHus CMECU MpW HayarbHbIX 3HAYEHWSIX AaBMeHUs W

TemnepaTypbl;
X - taktop Typbynusauumu, npeacTtasnsiowmn cobor B COOTBETCTBMM C npuHUMNOM [yn-MuxenbcoHa

OTHOLLEHWE AeNCTBUTENbHON NOBEPXHOCTN (DPOHTA NiamMeHy B annaparte K NOBEPXHOCTU cpepbl, B KOTOPYIO MOXHO
cobpaTtb NpoayKTbl CropaHus, HaxogswWwmecs B JaHHbIN MOMEHT BPEMEHW BHYTPU cocyaa.

2.2. ®opmynbl (158) n (159) moryT ObITb MCMONbL30BaHbl Kak Ans onpegeneHus 6esonacHom nnowaau
pasrepMeTmM3auMM Mpu MNpOeKTMpoBaHWM 0OOpyAOBaHUA MO MakCMManbHO AONYCTUMOMY OTHOCUTENbHOMY

AdaBlneHuo B3pblBa B annapate 7T, (I'IpFIMaFI 3ap,aqa), Tak U Ona onpepgeneHna mMakcumaribHO AonyctumMoro

Ha4yallibHOro AaBJi€HUA I'OplO‘-IGVI cmecun PI B annaparte, pacC4nMTaHHOM Ha MaKkCuMmMalribHOE€ [aBJieHune Pm’ C yXe

MMeILLMMCS COPOCHBIM MNokoM nnowaasio F | Hanpumep npu ananuse asapun (obpatHas 3agava).
2.3. ®opmynbl (158) n (159) oxBaTbiBalOT BECb AMana3oH BO3MOXHbIX AaBMeHUN B3pbiBa B 06opygoBaHum ¢

pasnuUyHoOM cTeneHbto HerepmeTuaHocTn (1< 7, < 71,).

2.4. ®opmynbl (158) n (159) 3anucaHbl B Ge3pa3mMepHbIX HE3aBUCMMbIX MEPEMEHHbIX, BblTEKAKOWMX U3
YCINOBUSA aBTOMOAENbHOCTM Mpouecca pas3BUTMSA B3pbiBa B HErepmMeTVdHOM cocyde, 4To AenaeT ux Oonee
yHMBepcanbHbIMU W HarnsgHbiMW. MakcMManbHoe [JaBreHue B3pbiBa B HErepMEeTUYHOM cocyfde sBnsieTcs
WHBapMaHTOM pELLUEHUS CUCTEMbI YPaBHEHUN OUHAMUKM PaA3BUTMS B3pbiBa NMPU MOCTOSTHHOM OTHOLLEHUW ¢hakTopa

TypOynu3aumm Y K Komnnekcy nogobus W

MorpewHoCTb onpegeneHus guametpa COPOCHOro cevYeHwuss Mo MHXeHepHbiM dopmynam (158), (159) B
CpPaBHEHWUW C TOYHbLIM KOMMbIOTEPHBIM peLleHNEM cucTeMbl AnddepeHumanbHbIX YpaBHEHUN AMHAMUKA pa3BUTUS
B3pbIBa cocTasnseT okono 10%.

3. CTEMNEHb BJIMAHNA PASJIMYHBLIX MAPAMETPOB
HA BE3OMACHYIO MnMnowAdb PASFrEPMETU3ALNN

3.1. B HacToslwem MeToAe peanusoBaH eauHbI Noaxod K pacyeTy nnowagn cOpoCHOro ceveHwus,
3aKMYaLWunecs B y4eTe BNUSHUSA pasfuyHbIX NapaMeTpoB W YCMOBWWA Ha BenuuuHy ©6esonacHon nnowagu
pasrepMeTM3aLmm NocpeacTBOM COOTBETCTBYIOLLErO U3MEHEHUS 3Ha4YeHMs dhakTopa Typbynmsaumm.

3.2. daktop TypbynM3aLmm - OCHOBHOW napamMeTp, OKa3biBAOLIUA ONpefensiollee BrMSHUE Ha BENUYUHY
©e3onacHon nnowaan pasrepmeTusauum.

norpeLIJHOCTb onpeneneHna TepMoaAMHaMU4YeCKMX MnapamMeTpoB - E T Y, ., roe Yy, - nokasatelb

i e
aguabaTbl NPOAYKTOB CropaHns CMecu, BXOAAWMX B pacyeTHble dopmynbl (158) u (159), coctaBnseT npoueHThl,

MOTPELUHOCTbL OnpeaeneHust koadhduumneHTa pacxofa £, MONEKYNApHOW Macchl ropYer CMECU U HOpPManbHO

CKOPOCTM pacnpocTpaHeHUs NnaMeHu CocTaBnAeT AecATkU npoueHToB. OwnGka B Bbibope 3HayeHuin obbema
annapaTa, TemnepaTypbl W [aBNEHUS CMECU TaKkKe He MpeBblllaeT MPOLEHTOB WM OECATKOB MNPOLIEHTOB.
MorpeLHOCTb e B onpeaeneHnn 3HauyeHust dhaktopa TypGynusaumm MoXeT COCTaBMATb COTHU NPOLIEHTOB.

3.3. PacuyeT 6esonacHoli nnowiaguM pasrepMeTvMsauMu npoBoAAT AnA  Havubonee B3PbIBOOMACHbLIX
(OKONOCTEXMOMETPUYECKMX) CMECEN, ECINN HE [oKasaHa HEBO3MOXHOCTb X 06pa3oBaHuA BHYTpY annapara.

4. SABNCMOCTb ®AKTOPA TYPBYTNN3ALINA
OT YCNOBWI PA3BUTUSA B3PbLIBA
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4.1. 3aBucnmocTb (pakTopa TypbynusaumMm OT YCroOBWUA pasBUTUA FOpeHust MoxeT ObiTb npeacTaBneHa
dopmynon

, (161)
B KOTOPOW 3MMNuUpuYeckue Koapduumentsl @, a,, a,, a, onpeaensaoT no tabn. 18.

Tabnuua 18

AMnupuyeckme KoaULMEHTBI AN pacyeTa
dhakTopa Typbynusaummn <*>

YCJIOBMS Pa3BUTUS TOpeHusa <* *> SMnupudeckmre Kos30OMLMEeHTH
a a a a
1 2 3 4
ObweM cocyma V mo 10 mM3; crTeneHb
2/3
HeTepMeTHUUHOCTH F/V o 0,25 0,15 4 1 0
ObweM cocyma V mo 200 M3, 1 < mm < 2:
m
HadaJIbHO OTKPEITEHIE COPOCHHE CeYeHUHA 0 0 2 0
HayaJIbHO B3aKPHTEHE COPOCHHE CeueHMS 0 0 8 0
0b6wem cocyma V mo 200 M3, 2 <= nu < nm :
m e
Ha4YaJIbHO OTKPEITEIE COPOCHHE CeYeHUHA 0 0 0,8 1,2
Ha4YaJIbHO BaKPEITHE COPOCHHE CeYeHUA 0 0 2 6
O6wem cocyma V mo 10 M3; crTemnedHb
2/3
HeTepMeTHUUHoOCTH F/V no 0,04; Hanmuume
cbpocHoTO Tpybonporoma, 1 < mm < 2:
m
6e3 OpolEeHMS MUCTEKAWNIMX I'al30B 0 0 4 0
C OpOLIEHMEM MCTeKallMx I'a30B 0,15 4 1 0

<*> [1na OTCyTCTBYyIOLWUX B Tabnvue yCcrnoBui pa3BuUTUS FOpeHWs, Hanpumep Anst o6opyaoBaHns 06bLEMOM
6onee 200 m3, 3HayeHne hakTopa Typbynmsaumm onpeaensoT SKCNepMMeEHTarbHO.

<**> Ecnu B yCNOBUSAX Pa3BUTUSA FOPEHUS 3HAYEHWE Kakoro-nmbo napameTpa He OroBOPEHO, TO OHO MOXET
ObITb NOOLIM B ONYCTMMOM uanasoHe.

4.2. BnusiHue obbema annaparta

[ns nonbix annapatoB 06bemMoM MeHee 1 M3 3HaueHne dakTopa Typbynusaumm y =1+2 .

C poctom obbema annapaTa 3HaveHue daktopa TypOynusauumn yBenumumBaeTcs, U AN NosnbiX annapaTos
ob6bemom okono 10 M3 ¥ =2,5+5 B 3aBMCMMOCTM OT cTeneHn HerepMeTuyHocTW (oTHoweHue F /v 23 )

annaparTa.
Ons cocygoB obbemom go 200 m3 pasnmyHOn POpMbl C He3HauuTerbHbIMW BCTPOEHHBIMW BHYTPb

aneMeHTaMu 3HaveHue akTopa Typbynmsaumum He npesbiiaet y = 8.
4.3. BnusHue dopmbl annapara
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[nga TexHonornyeckoro 060pyaoBaHNSA C OTHOLLIEHMEM ANWHBI K AnaMeTpy A0 5:1 MOXHO cunTatb, 4To dhopma
annapara He BMusieT Ha 3HadyeHne daktopa TypOynuaauum, Tak Kak yBennyeHne noBepxHOCTU NramMeHn n3-3a ero
BbITArMBaHUSA No ¢hopme annaparta KOMMEHCUPYETCH YMEHbLUEHUEM NOBEPXHOCTWU B pel3yrnbTaTe 6onee paHHero
KacaHusi niaMeHeM CTEHOK cocyaa.

4.4. BnnsaHue Ha4vanbHOW repMmeTM3aLmmn annapaTa

IOnsa nonbix annapatoB 06bemMoM o 200 M3 ¢ HayanbHO OTKPbLITBIMU COPOCHBIMU CEYEHUSIMU, HaNpUMep
niokamu, 3HaveHve daktopa TypOynusauum He npeBbllwaeT Y = 2, AN annapatoB C HayanbHO 3aKPbITbIMM

COPOCHBIMY cCeveHUaMM (MeMBpaHbI, pasrepMeTn3aTopbl U T.4.) HE NpeBbIWaeT y = 8.

2/3
4.5. BnvsiHne cTeneHn HerepmeTuiHocTu annapata F /V

YBenuueHue crteneHn HerepmeTuuHoctn F/V 3 5 10 pa3 (ot 0,025 go 0,25), 4TO paBHO3HAYHO
yBenuUYeHuno nnowagn pasrepmetmsauum B 10 pas ans ogHOro v TOro Xe annapara, NpMBOAUT K BO3PacTaHUio
takTopa Typbynusaumm B 2 pasa (ans annapaTos o6bemom okono 10 M3 ¢ ¥ =2,5 po y =5).

4.6. BnusHne makcumarnbHO aonyctuMoro paBlieHnda B3pbiBa B annaparte (KoppenmpyeT C BJIUAHNEM
AaBlieHnda paarepmeTmaauMM)
I'IpM yBE€JNIMYEHUN OTHOCUTESIbHOIoO MakCcMmMalibHO O0MyCTUMOro AaBli€HUA B3pbiBa BHYTPU O60pyLI,OBaHI/I9|

(NpouHocTn o6opynoBaHus) B ananasoHe 1<z, <2 3HaveHue daktopa TypOynusaunm He nameHsieTcsi. C pocTom

OTHOCWTENBHOTO MaKcMMarbHO LOMYCTUMOrO AaBrieHust B3pbiBa Bblwe 77, >2 (B0 77, =7, ) ANS HavanbHO
OTKPbITbIX COPOCHBIX CEYEHMI 3Ha4YeHne dpakTopa TypGynusaummn cHmkaetcs ¢ 2 go 0,8, Ans HayanbHO 3aKPbITbIX - C

8 0o 2. JT1oT pesynbTaT cornacyeTcsi ¢ pmM3MyYecKMMn npeacTtaBneHnaMn O TOM, YTO Npwu OOIBIIEM 3HAYEHUM
AaBreHns B3pbiBa, KOTOPOE BblAepXKMBaeT annapaT, MeHblue nnowagb COPOCHOro cevyeHusi, a CnefoBaTerbHO,
POHT NNameHn NoaBepraeTcs MeHbLUEMY BO3MYLLAIOLLEMY BO3LENCTBUIO.

4.7. BnvaHue ycnoBui ncteveHns

Ecnu ncteyeHune roproyert cMecu 1 NpoaykTOB CropaHvs OCyLLecTBnsaeTcs vyepes cOpocHbI Tpybonposoa,
pacnonoXeHHbIN 3a pa3repMeTU3MPYOLLUM ANEMEHTOM Y UMEIOLLIMI AMameTp, NPUBIN3NTENbLHO paBHbIA AnameTpy
cOpoCcHOro oTBEepCTUsi, TO 3HadyeHWe gpakTopa TypOynu3auumM BHe 3aBUMCMMOCTU OT obbeMa cocyda (oo 15 m3)

2/3
npuHumatoT ¥ =4 (ans cocydoB co cTeneHbio HerepmetuuyHoctn F /V okoro 0,015+0,035 | korga
OCHallleHMe CcocyaoB COpOCHBLIM TPYBOMPOBOAOM OMpaBAaHO MO COOBPaXEHWAM Pa3yMHOTO COOTHOLLEHUS
XapakTepHbIX pa3mMepoB cocyaa u Tpybonposoaa) npu ycnosum 7, < 2.

Mpu ocHalleHnn cucTembl pas3repMeTU3aLMm OpPOCUTENEM WM OPYrMM  aHanormMyHbIM  YCTPONCTBOM,
YCTaAHOBMEHHbIM B TpybonpoBoae HEMOCPEeACTBEHHO 3a pasrepMeTM3aTopoM [Ans fnojayu XxrajareHta B
UCTEeKaLLy 13 annapata CMecb, 3HadeHue dakTopa TypOynusauumn NpuUHUMaT TakuM Xe, Kak Npu uctedeHum
HenocpeacTBEHHO M3 annaparta B atmocdepy. IPdEKT UHTEHCUMKaLMn ropeHus B cocyae npu cbpoce rasos
Yepes TpyboNpoBOA Ucde3aeT Npu yBeNUYEHUN gaeneHmns pasrepmeTtunsaumm oo 0,2 Mla npy HavyanbHOM AaBneHuu
0,1 MlMa.

4.8. BnusHue ycnosun pasrepmeTmsaLmu

"MrHoBeHHOE" BCKpbITUE COPOCHOrO CEYEHUS] MOBLILWAET BEPOATHOCTb BO3HWKHOBEHWS BUOPaLMOHHOTO
ropeHusi BHyTpy annapaTa. AMNnuTyaa B akyCTUYECKOWN BOMHE BUOPaLMOHHOIO rOPeHUst MOXKET AOoCTUraTb 3Ha4eHun

irO,l MIla . I'IepemeUJMBaHMe CMecHn, Hanpumep BEeHTUNATOPOM, B npouecce pa3BuUTuA B3pbiBa MpuMBOOUT K

YMEHBLUEHWNIO aMNnTyabl konebaHun JaBneHus.

lMnaBHOEe BCKpbITME COPOCHOrO OTBEPCTMS, HaANpUMeEpP C MOMOLLLI MarlOMHEPLMOHHBIX KpbILEK, CHWXaeT
3HaudeHue hakTopa Typbynunsaumu. B Tex crniyyasx, korga Bpemsi cpabaTtbiBaHMs pasarepMeTU3NpYOLLIErO YCTPOMCTBA
COM3MEPMMO C BPEMEHEM FOPEHUSA CMecu B cocyde, npu onpedeneHun 6esonacHon nnowagu pasrepmetvsauum
HeobXxooMMO yYnTbIBaTb ANHAMUKY BCKPbITUSI COPOCHOrO OTBEPCTYSI.

4.9. BnnsiHue npenaTcTBui 1 TypOynua3aTopoB

Bonpoc o BAUsiHUM pasnnyHbiX NPENATCTBUA Ha MyTWU pacnpocTpaHeHUs NnameHn n TypOyrneHTHOCTM B CMeCH
nepen (OPOHTOM NIaMeHW SABMSETCS OAHMM W3 Onpefensiiowmx B BblOOpe 3HaveHus aktopa TypOynmsaumu.
Haunbonee npaBunbHbIM METOLOM ONpeaeneHuns 3HavyeHns baktopa TypOynmMsauum npyu HanM4un BHyTpy annapara
CNOXHbIX NPENATCTBUN 1 TYpOYNn3oBaHHOW CMECU MOXHO CYUTATb METOL, OCHOBAHHbIN HA CPAaBHEHUW PACHETHOM U
3KCNepuMeHTanbHOW AUHAMUKK (3aBUCUMOCTb AaBreHue - BpeMsi) B3pblBa.

YCKopeHme nnamMmeHn Ha cneynanbHbIX NPpenATCTBUAX AOCTUraeT 3HaYeHUn y = 15 v Gonee yXe B cocynax
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obbemom okono 10 m3.
[na yrneBooopoaoBO3AYLUHBIX CMecein TypOyneHTHOe pacnpoCcTpaHeHue nnaMeHu C  aBTOHOMHOW
reHepauven TypOyneHTHOCTU BHYTPU 30Hbl TFOPEHUS XapakTepusyeTcs MakcMMarbHbIM 3HaveHueM pakTopa

Typbynusaumm ¥ =3+4 .
MpU MCKYCCTBEHHO CO3[aBaeMOil M3OTPOMHON TypBYNEHTHOCTU MakcuMmarnbHOe 3HadeHue akTopa
TypBynu3aUmm npu TOYEYHOM 3axuraHum He npesblwaet y =4-+6 . [anbHelilee yBenuueHne CcreneHu

N30TPOMHOW TYpOYNEHTHOCTM NPUBOAUT K FraLLEHUIO MIaMeHu.

[na cocynoB cO BCTPOEHHbIMWU W MOABWXKHBIMU 3fIEMEHTaMMu, BNUSAHME KOTOPbIX Ha 3HayeHue daktopa
TypOynu3auum He MoXeT ObITb B HACTOSLLIEEe BPEMS OLIEHEHO, HanpuMep C UCNOMb30BaHWEM NUTePaTyPHbIX AaHHbIX
UM SKCNEepTHLIM METOA0M, BbIGOp dhakTopa Typbynuaaunm AormKeH B6biTb OrpaHUYeH CHU3Y 3HadeHnem Y =8 .

4.10. KoacbdhmumeHT pacxoga K

KoadbdumumeHT pacxoga i ABNAETCA AIMNMPUYECKUM KOSDMULMEHTOM, YUNTLIBAKOLIMM BIIUSHUE pearibHbIX
YCINOBUIN WUCTEYEHUSA Ha BENUYMHY pacxofa rasa, onpeferieHHyl Mo M3BECTHbIM TEOPETUYECKUM MOAENbHBIM

COOTHOLLEHUAM.
Ins npegoxpaHWTenbHbIX MembpaH M pasrepMeTUsUpYHLWNX YCTPOWCTB C HemnocpeacTBEHHbIM COPOCOM

NPoaAYKTOB B3pbiBa B aTMocdepy, kak npasuno, 4 =0,6-+1. Mpu Hannumm cBpocHbix TpyGonposogos 4 =0,4+1
(Bkntovas cny4var ¢ nogayen xnagareHta B TpybonpoBoa HENOCPEACTBEHHO 3a MeMOpaHon).

3HadeHne koadppuumeHTa pacxoda Bo3pacTaeT B YKasaHHOM Auana3oHe C yBeNUMYeHWEeM CKOpPOCTU
NCTeYeHns 1 TemMnepaTypbl UCTEKAKOLWLEro ra3a, C poctoM chakrtopa Typbynmsauum.

MpousseaeHne koadduuMeHTa pacxoja Ha nnowadb pasrepmeTtmsaumm 4UF  npepctasnset cobon
3hheKTUBHYIO Nrowasib pasrepmMmeT3aLmnm.

4.11. Ananor npuHumna Jle Watenbe-bpayHa
CornacHo kputepuanbHoMy cooTHoLeHUo (158) oTHocuTenbHOE M3bbITOYHOE AaBneHVe B3pbiBa

. (162)

TeopeTnyeckne n aKCnepuMeHTarnbHble UCCNeA0BaHUSA NpoLecca CropaHus rasa B HErepMeTMYHOM cocyae
MO3BONUIM YCTaHOBUTL aHanor npuHuuna Jle WaTtenbe-bpayHa: razognHammnka ropeHus ras3a B HErepMeTUYHOM
cocyfe pearvpyeT Ha BHELUHEE M3MEHEHWEe YCMOBUIM MPOTEeKaHus MnpoLecca B TOM HamnpaefeHuu, Npyu KOTOPOM
apbekT BHELLHEro BO3AenCTBMA ocrnabngaetcs. Tak, yBenuyeHme ¢ Lenbilo CHU3UTh AaBfeHue B3pbiBa nroLagun
pasrepmetmsaumm F B 10 pas B cocyne o6bemom nopsaka 10 M3 conpoBoxaaeTcsi yBenuueHnem daktopa
Typbynusaumm ) B 2 pasa. Pusnyeckoe oObACHEHME Habnwaaemoro SBMEHWs AOCTaTOMHO MNpOCTOoe: C
yBenuMyeHnemM nnowiaam pasrepMmeTusauum BospacrtaeT Bo3MyLLaoLee BO3AENCTBME Ha (PPOHT nnameHu.

N30bITOUHOE AaBneHMe B3pbiBa KOPPENUPYET COrMacHoO KpUTepranbHOMY COOTHOLLEHUIO (162) ¢ OTHOLLEHNEM

(;(/,u)z, a He MpocTo ) . YMeHblueHUe pasMepa s4ueiikn TypOynuaupyloLlen peLleTku, npuBofsiiee K

BO3pacTaHuio aktopa Typbynusaumm B 1,75 pasa (c 8 go 14), conpoBoXOaeTcs CYLECTBEHHO MEHbLUUM
yBENUYEHNEM OTHOLLIEHUS ;(/,u - nuwb B 1,11 pa3a. CkaszaHHOe HeobX0aMMO YyYUTLIBATh MPU 3HAYEHUSIX hakTopa

Typ6ynuzaumm ¥ =5.

5. ONMPELENEHNE HOPMAJIbHOM CKOPOCTW PACMPOCTPAHEHWA MITAMEHW
N TEPMOOMHAMUYECKNX MAPAMETPOB

5.1. HopManbHas CKOpOCTb XapakTepu3yeT peaKLMOHHY CMOCOOHOCTb TFOPHYMX Fa3oBbIX CMecen npu
bpoHTanbHbIX pexMMax ropenusi. Hanbonee nepcnekTMBHBIM SIBNSIETCA 3KCMEPUMEHTANbHO-PaCcHeTHbIA MEeToq
ONTMMM3auuN, NO3BOMSIOWNIA ONpeaensaTb HopMarbHYK CKOPOCTb B 60MGe MOCTOAHHOrO obbemMa B LUMPOKOM
AnanasoHe Temnepatyp u gasneHuni. Metog nanoxen B FOCT 12.1.044.

Bxogsiee B kputepuanbHble cooTHoweHus (158) u (159) B coctase komnnekca W 3HayeHue HopmarbHOM
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CKOPOCTU pacrnpoCTpaHeHnAa niamMeHn Sui npu gaBneHnn n temnepartype, COOTBETCTBYHOLWMNX Ha4dany pa3BuUTuA

B3pblBa, MOXeT OblTb OnpedeneHo 3SKCNepUMMEHTarlbHO Ha aTTecToBaHHOM 000OpygoBaHUM WUNKU B3ATO U3
Hay4HO-TEXHUYECKON NUTEPATYpbI, NPOLLUEALLEN OLLEHKY AOCTOBEPHOCTM NPUBEAEHHbIX B HEW AaHHbIX. ECnn AaHHble

0 HOPMarbHOM CKOPOCTM MPU XapaKTepHbIX ANsS TeXHONorMyeckoro npouecca aasneHun P u temnepatype T
OTCYTCTBYIOT, TO B OFPaHUYEHHOM AuanasoHe SKCTPanonsLMm MOXHO BOCMONb30BaTLCS A1 OLEHKM hopMyIon

n m

PY(T
S, =S, —||=—
u u0 PO To ' (163)

rae S,, - N3BeCTHOe 3HaueHVe HopMaribHOI ckopocTu npu Aasnexnnn P, u Temnepatype T ;

N 1 M - COOTBETCTBEHHO Bapuyecknii U TeMnepaTypHbIN nokasaTenu.

B ananasore gasnenunn 0,04 +1,00 MITa u temnepatyp 293500 K ans crexuomeTpuueckux cmecei
MeTaHa, NponaHa, rekcaHa, rentaHa, aLeToHa, W3onponaHona U G6eH3ona ¢ BO3[YXOM 3HauyeHue Gapuyeckoro
nokasaTens ¢ pocTOM AaBneHns 1 TeMnepaTypbl CBeXel cMecy yBenuumusaetcs u nexuT B uitepeane —0,5+0,2,

a 3HauyeHue TeMnepaTypHOro nokasaTens yMeHbluaeTcsi u Haxoautcs B avanasoHe 3,1+0,6. Mpu 3nauennsix
OaBrneHusa u Temneparypsbl, 6rM3knx K atMocepHbIM, 3Ha4YeHUA 6aprnyeckoro 1 TemnepaTypHOro nokasarenemn ansi
rOpIOYMX ra3onapoBO3aYLLHbLIX CMECe MOryT 6bITb MPUHATBLI B NEPBOM NpubnimkeHnn cootsetctBeHHo N=—-0,5 u

m=2,0.
5.2. TepmogmHammyeckne napameTpbl Ei y ey YV, ONpeaensalT nytemM TepMOAUHAMMYECKOro pacyeTa,

Hanpumep Ha KoOMMbloTepax, No U3BECTHLIM METOAMNKaM.
3Ha4veHune koadpmumeHTa pacliMpeHuns no onpegeneHunio

_ lvli-l-bi
! I\/IbiTui ,

roe Tbi n Mbi - COOTBETCTBEHHO Temnepartypa M MOIeKkyndpHaa MacCa npoAyKTOB CropaHuda roproqeﬁ

CMecCU Npv HavyanbHbIX AaBreHun n temnepatype. MonekynapHyro Maccy CMecu ngearnbHblX ra3oB ornpeaenstoT no
dopmyne

M =2 Mn; qss
J

rne M j W Nj - COOTBETCTBEHHO MOMNEKYNSIPHAsA Macca 1 MonsipHast OIS j-ro KOMMOHEHTa CMecH.
3HayeHusi koadpuLMeHTa paclUMPEHUst MOryT GbITb Takke onpeaeneHbl U3 NPUBNUXKEHHOTO ypaBHEHUS

. (165)

B Tabn. 19 npmeedeHbl paccymMTaHHble Ha KOMMNblOTepe 3HadYeHuda TepMognHaMUYecCKnxX napameTpoB AnA
HEKOTOPbIX CTEXMOMETPUYECKMX ra3onapoBbIX cmecen B npeanosioXXeHnn, 4To NpoaykTbl CropaHnUA COCTOAT U3

cnepytowmx 19 komnoHeHToB B rasoson ¢paze: H,, H,O0, CO,, N, ,Ar,C,H,O,N,CcO, CH, ,HCN, O,, O,

, OH, NO, NO,, NH,, HNO, . Crexvometpuieckyio KOHLEHTPALMIO TOPIOYEro ¢, B BO3AYXe CpeaHeln
BNa)XHOCTW onpeaensnu no n3BecTHon oopmyre

KOHCYH bTaHTIIOC www.consultant.ru Crpanuua 92 u3 96

HafiéXXHasa npaBoBasA noaoAepXXKa


http://www.consultant.ru/
http://www.consultant.ru/

"OCT 12.1.004-91. MexrocyaapCTBeHHbIi cTaHaapT. CucTeMa CTaH4apToB [okyMeHT npegocTaBneH KoHcynbTaHTIoC
6e3onacHocTu Tpyaa. MNoxapHas 6e3onacHocTb. Obwwme Tpeb... [ata coxpaHeHus: 30.11.2015

, (166)

roe B - cTexvomeTpuuecknii KOaMULIMEHT, PaBHbI KONMYECTBY MOMEKYN KUCMOPOoaa, HeoBXoanMbIX Ans
CropaHus MoneKyribl FoproYero.

Tabnuua 19

PesynbTaTbl pacyeTa 3HaveHun 7., 7, , Ei , T|Di

W 9KCTIEpUMEHTArbHbIE 3HAYEHUSI HOPManbHOM ckopocTn S

ANt HEKOTOPbIX CTEXMOMETPUYECKNX ra30NapoBbIX CMECEN
npu HadanbHom gasneHunn 0,1 MIMa n Temnepatype 298,15 K

-1
Topiouee dopmyTia b, % o0O.| mm [ramma E T S, M x C
cT e b i bi| u

MeTan CH 9,355 8,71 1,25 |7,44(2204 0,305
4

[Iponau CH 3,904 9,23 1,25 [7,90(2245 0,32
3 8

u-T'excau C H 2,126 9,38 1,25 |8,03[2252 0,29
6 14

u-TenTax CH 1,842 9,40 1,25 [8,05(2253 0,295
7 16

ALleTOH CHDO 4,907 9,28 1,25 |7,96(2242 0,315
36

MN3onponanon| C H O 4,386 9,34 1,24 [8,00]2220 0,295
38

Benson CH 2,679 9,30 1,25 [7,99(2321 0,36
6 6

[l MHOrOKOMMOHEHTHBLIX CMECen N cMecen, nposegeHne pac4eToB Mo KOTOPbIM MO TeéM UITN UHBIM NPpUYNHaAM
BbI3blBaET TPYAHOCTU, onpeferieHne MakCMmaribHoro oTHOCUTEIIbHOro AaBlieHna B3pbiBa 77, , @ Crie4oBaTesibHO, U

koacbpuumerTa pacwmpenns E; no dpopmyne (165) nposoasT no cootsetcTaytowen metoanke FOCT 12.1.044.

6. BNMMAHME CBEPOCHbLIX TPYBOMNPOBOOOB

6.1. CbpocHble TpybonpoBOALI WUCMONb3YOTCA ONA OTBOAA MNPOAYKTOB ropeHust B 6e3onacHoe MecTo,
Hanpumep B NpUeMHY OydepHyld eMKOCTb MMM 3a Tepputopuio Lexa, YTO MO3BOMSeT CYLECTBEHHO CHU3UTb
BEPOATHOCTb BO3HUKHOBEHNA BHYTPU NPOUN3BOACTBEHHbIX I'IOMeLLLeHI/II7I BTOPUYHbIX NMOXapoB U B3pPbIBOB, yu.Lep6 oT
KOTOPbIX 3HA4YUTENBbHO BbilLE, YeM NMoTepn OT NepBUYHbIX B3PbIBOB.

6.2. Hanuune cbpocHoro TpybonpoBoga MOXET MPUMBOAUTH K 3HAYUTENbHOMY (Ha MOPSIAOK) YBENUYEHUIO
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N36bITOYHOrO OaBfeHusl B3pbiBa B CPaBHEHUM CO Crydaem pasrepMeTv3auuu annaparta HenocpeicTBEHHO B
aTMocdepy. XapakTepHoe 3HayeHue aktopa TypOynmsaumm npu Mcnonb3oBaHuMM cbpocHoro Tpybonposoda €
OnameTpoM, paBHbIM OuMaMeTpy npedoxpaHuTensHon MembpaHbl, M 06e3 OpoLeHUss UCTeKawLmx rasoB
xnapareHtoMm ¥ =4 BHe 3aBMCMMOCTM OT o6bema 3alMLLaemMoro nosioro 06opyaoBaHNs ¢ HeTYpBynM3oBaHHOM

CMeCbH0.

MpoYHOCTHbIE XapaKTepucTuKkM cOpoCHOro TpybonpoBoAa AOMMKHbI ObiTb HE HWKe COOTBETCTBYHOLLMX
XapakTepucTuK 3alluLiaemMoro annapara.

6.3. MNpun npoekTnpoBaHun cuctem cbpoca razoobpasHbIX MPOAYKTOB B CryyYae B3pbiBa ra3onapoBbiXx CMecen
BHYTPM TEXHOMOrnmyeckoro obopyaoBaHuss HeO6XoAMMO MPWHUMATbL BO BHMMaHWE BO3MOXHOCTb WMHTEHCWMBHOMO
JoropaHusi 9aBakympyemon cmecu B cOpocHOM TpybornpoBoae, SBMSAIOLLEroca NpUYMHOM TypOynusauumn ropeHus
BHYTPM 3alimaemoro obbema.

Hauny4ywnin cnoco® nukeuavpoBaTb 3(PdeKT yBenuueHws AaBneHusi B3pbiBa NPW HanmuMyMm B cCUCTEMe

MPOTUBOB3PbLIBHOM  3aLUUTbl  TEXHOMOrMYeckoro oGopydoBaHUA MeTOAOM  pasrepMeTvsauumM  cHpPoCHOro

-2_ 3 -2 -1
TpyGonposoaa - nopada xnapareHta ¢ uHTeHcusHocTbio (0,1+0,5)10"M°-M “-¢ B nonepeyHoe ceueHune

TpybonpoBoaa HeNnocpeaCTBEHHO 3a MeMbpaHou A0 ee cpabaTbiBaHUSA UM OQHOBPEMEHHO C HUM. [pu Hanuumum
opolleHns B TpybonpoBoAde M WCMOMNb30BaHUM MPUEMHOM E€MKOCTM, HaxXOAALEeNcs nog paspexeHuem, OrivHa
TpybonpoBoda (no pesynbratam aKCnepmMeHToB - A0 30 M) He OKasblBaeT 3aMETHOMO BIMSHWUS HA MakcumarbHoe
OaBrieHve B3pbIBa.

YBenuyeHve gaBnexus pasrepmeTtusaumm go ~ 0,2 MlMa (npy HavaneHOM AaBneHMM TEXHOIOMMYECKON cpebl
0,1 MIMa) Takke NPUBOAMT K UCHE3HOBEHMIO 3ddhekTa MHTEHCUdMKAaLUN B3pbIBA.

YBenunyeHne puametpa cbpocHoro TpybonpoBoda OTHOCUTENbHO AMaMeTpa COPOCHOro ceveHus
cnocobCTBYET CHWXKEHUIO BO3AENCTBUS AHHOTO addpekTa MHTEHCMdMKaLmn B3pbIBa.

7. MPUMEPbLI PACHETOB

Mpumep 1. MNonbii TexHonorMyecknn annapat o6bemom 12 M3 paccyutaH Ha MakCMManbHOE U3ObITOYHOE
nasneHue 0,2 MlMa (abcontoTHoe gaenenue 0,3 MlMa) n npegHasHadeH onst paboTbl NpyM aTMOCHEPHOM AaBMNEHUM C
cofepXallen aLeToH peakuuMoHHon Mmaccon. Annapat umeet pybaluky oborpesa (80 °C). Heobxoammo onpeaenntb
6Ge3onacHyto Nnowaab pasrepmeTm3aunm.

HopmanbHasi CKOpOCTb pacrnpocTpaHeHWst nraMeHu Hauboree OnacHOW OKONOCTEXMOMETPUHECKON

o -1
aLeTOHOBO3AYLUHOW CMecK Mpu aTtMocdepHoM AasrieHum n Temnepatype (298 K) cocrasnser 0,32 m-c .

CneposatenbHo, npu Temnepatype B annapate 80 °C (353 K) makcumarnbHoe 3HayeHwe HopmaribHOW CKOPOCTU
pacnpocTpaHeHus nnameHu B COoTBeTCTBUM € hopmyron (163)

S, =0,32(353/298)? M-c = 0,45 m-c .

ans CTEXMOMETPUHECKOIA aLleTOHOBO3aYLLIHOM cMecu 7, =928 : E =796 :

M, = (58x0,05+28x0,95) kr-kmomb * =29,5 kr-kmMoib . TMockonsky 7, = 0,3 MIIa/0,] MITa =3
npeBblllaeT 3HayeHne 2, TO ONA BbluMCNeHMs GesonacHoW mMowagn pasrepMeTu3aumMu BOCMONb3yeMcs
KpUTepuanbHLIM cooTHoleHneM (159). Buipaxenne ans komnnekca nogobus W B cooTsetctBumM ¢ dopmynoit
(160) v onpeaeneHHbIMK 3HaueHusMmn S, m M, MoxeT GbiTb 3anucaHo B Buae

roe F uwamepsior B M2.
CnepnosaTernbHO, KpuTepnanbHoe cooTHolleHne (159) oTHocuTensHo F moxHo 3anucaTh B Buae
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F>2.09928°3 7 2

u 28 795 P

C yBenuyeHWeM CTeMeHN HerepMeTU4HOCTM cocyaa obbemom okoro 10 m3 F/V B ot 0,025 pgo 0,25
3HayeHve dakTopa Typbynusauum BospactaeT oT 2,5 no 5. Mpeanonoxum, yto ¥ =2,5 npu £ =1. MNpn atom

2 2
MUHMManbHas nrowads pasrepmetmsaumm  F =0,175M> |, a sHauwt F/V#2=0,03 . Mocnearee
NoATBEPXAAeT, YTO 3HadveHue dakTopa TypOynuaaumm BbIGpaHo nNpaBunbHO. [elcTBUTENbHO, ecnv Gbl Mbl
NPeanonoXunu, 4to ¥ = 5, To nomy4mnu Gbl CAIMLIKOM HU3KOE AMst Takoi cTeneHu TypByrnusaumm 3HadeHve
213
F/V<°=0,06 (smecto 0,25). Utak, 6e3onacHas nrowaas pasrepMeTMsaunn cocTaBnsieT B JaHHOM cryyae

0,175 M2, 4yTO paBHO3HaA4YHO COpOCHOMY oTBepCTUO AnameTpom 0,47 m.

Mpumep 2. Cocyn 06beMOM 4 M3 6e3 BCTPOEHHbIX BHYTPb 35IEMEHTOB 115 XpaHeHWs 6eH30ra, pacCYnTaHHbIN
Ha MakcumanbHoe abcontoTHoe pgasneHne 0,2 MMa, HeobxogMMO OCHACTUTb HaAEXHOM cuctemon cbpoca
JaBrneHus B3pbiBa C OTBOAOM MPOAYKTOB B3pbiBa No Tpybonposoay B 6e3onacHoe MecTo.

Ona 6eH30M0BO3QYLLUHON CMECU CTEXMOMETPUYECKOro COoCTaBa nNpu  aTMOCHEPHbIX  YCIOBMSAX

S, =036Mm-c’; E =7,99; M, =(78x0,027 +28x0,973) kr-kMonb * = 29,35 Kkr-KMoJb . [lns cuctem
pasrepmeTm3aumm co cObpocHbiM TpybonpoBodom 6e3 OpOLleHWs MCTeKallMX MNPOAYKTOB XragareHTOM BHe
saBucumocT ot obvema cocysa ¥ =4 . Tak kak 7, =0,2 MIla/0,l MIla=2 , 1o pacuer nnowaam

pasrepMeTv3auMmM MNpoBOAUM MO KpUTepuManbHOMY COOTHoweHutio (158). BeibpaB B kayecTBe 3Ha4vyeHus
koadpduumenTta pacxoga 4 = 0,4, nonyyaem BbipaxeHue

29,35 )”Zx 36
8314 x 298 L AT99-1) 037 2.
0,4 J7.99(2-1)

(36x314)"% x 42/3(
F>

T.e. AMameTp cOpocHoro TpybonpoBoda AOMKEH COCTaBNATbL 0kono 0,7 M, YTO CIIULLKOM MHOFO ANS COCYAa,
3KBMBANEHTHbIM AMameTp KoToporo (anameTp cdepbl 0obemom 4 m3) 1,97 m.
Moatomy cucTema cbpoca AaBneHus, BKNtoYas TpybonpoBoA, AOMKHA OblTe CHabXeHa CUCTEMOW OPOLLEHNS.

Mpn 3TOoM MOXeT 6bITb NpUHATO ¥ =15, a 3HauuT, Kak HETPYAHO BLIYMCAINTDL, AMameTp cOpocHoro Tpybonposoaa

Oyaet paseH 0,4 M, 4TO BNOMHE NpMemMnemo A58 4aHHOro cocyaa, pacCYMTaHHOro Ha AOCTaTOYHO HU3KOe AaBreHue.

Mpumep 3. PeakTop BMECTUMOCTbIO 6 M3, B KOTOPOM BO3MOXHO OBpasoBaHME M30MponaHOroBO34YLLUHOW
cTexmomeTpudeckon cmecu npu gasneHmn 0,2 MMa, cogepxuT crnoxHble Bpaliawwmecs getanu. Tpebyetcs
onpegenuTb GesonacHylo MMowWadb pasrepMeTu3auMm Mnpu YCroBuM, YTO PeaKkTop paccyutaH Ha u3bbiTouHOe
Aasnexve 0,4 MlMa (abcontoTHoe aasnexuve 0,5 Ml1a).

Tak kak 7, =05 MIla/0,2 MIla=2,5 6onbwe 2, To pacyer Begem no dopmyne (159). Ans
CTEXMOMETPUYECKON M30MpOMNaHoNoBO3aYLLIHOW cMmecu
M, = (60x 0,044 +28x0,956) kr-kmomb " =29,4 kr-kmoims ~ ;S =0,295(0,2/01)°° =021 m-c™ ;
7,=93; E =8,0. MNockonbky BnuUsiHME BCTPOEHHBIX AeTanei Ha Typbynusaumio OOHO3HAYHO HEU3BECTHO W
06beM peakTopa OTHOCWUTENbHO HEeBeNuK, Bbibpaem sHavenne ¥ =38. MNpu 3HaueHun koapduumMeHTa pacxoaa
H1=1 nmeem

(36x314)"° x67° (m)ﬂz x0,21
8314x 298 8(9,3-2,5) _
x 0,9 % =~

1 &

F > 0,2 Mm%,
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OTclopa HeTPYAHO BbIYUCANTb, YTO AMAMETP NpeaoxpaHnTensHon meMmbpaHbl JomkeH ObiTb paseH 0,5 M.

Mpumep 4 (obpaTHas 3agaya). B nabopatopHom cocyae o6bemom 0,01 M3, paccumtaHHOM Ha gasneHue 2,0
Mla n umetowem cbpocHoe oTBEpPCTME ONs YCTAHOBKW NpefoxpaHuTenbHoW MembpaHbl guameTpom 2,5 cwm,
NpoBOOAT UCCNeaoBaHMs MO  OnpeAeneHutd  HOpPMarbHbIX CKOPOCTEW PacnpoOCTpaHeHWs nnameHun Ans
CTEXMOMETPUYECKNX METAHOBO3AYLIHbLIX CMECEN NMpU pas3nuyHbiX AaBrneHuax. TpebyeTca onpenenutb, 40 Kakoro
MaKCVMManbHOro Ha4yanbHOro AaBMNeHUs MOXHO NogaBaTh B COCY[ rOpPHYY0 CMeCh, YTOObI MOCHE ee BOCNNaMeHeHs
B LIeHTpe cocyaa AaBreHune B3pbiBa He NPeBbICUITO AonycTuMoro aaenenuns 2,0 Mla.

TaK kaKk C pOCTOM [aBliEHWUs| HOpMaribHas CKOpPOCTb MafaeT, TO C HEeKOTOPbIM 3anacoMm B kavecTBe S
BbiGupaem 3naveHne 0,305 M-c™', nomyyeHHoe Ans aTMOCKEPHOTO AaBneHusi. [ns CTEXMOMETPUYECKON
meTaHoBo3ywHon cmec M, = (16x0,094 +20x0,906) kr-kmomb * =26,9 kr-kmoms © ;  E, =7,4 ;
7, =8,7 . 3HauyeHus daktopa TypGynuaaumn 1 koadpduumMeHTa pacxoaa MoryT GbiTb NPUHSTHI COOTBETCTBEHHO
¥=1wn u=08.

Mickomoe 3HauYeHue HayanbHOrO LABMEHWs B3pblBa B COCyde BXOAuT B 3Havewve 7, =P /P, npuuem

P, =2,0 MIla B cootBeTcTBMM C ycCroBWUsSIMM 3adayu. 3anucaHHOE OTHOCUTENbHO 77, KpUTEpUanbHoe
COoTHoLleHme (159) npuHumaeT B1A

a crnegosartesibHO, MakCumMaribHO 4onyCcTuMoe HavallbHOE JaBlieHune roproqe|7| CcMecun B cocyae

T.€. He JomkHO npesbiwaTb 0,6 MIMa.
(BeegeHo gononHutensHo, Mam. N 1.)
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