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FOCT 12.1.004-91
pynna T58

MEXIOCYOAPCTBEHHbIA CTAHOAPT

Cuctema ctaHgapToB 6e3onacHocTu Tpyaa
NMOXAPHAA BE3OMNACHOCTb
O6wume TpeboBaHNA
Occupational safety standards system. Fire safety. General requirements

TekcT CpaBHennsa TOCT 12.1.004-91 ¢ FTOCT 12.1.004-85 cM. No cchifke.
- MpumeyaHue nsrotouTens 6asbl AaHHbIX.

MKC 13.220.01
OKCTY 0012
[ata BBegeHuns 1992-07-01

NH®OPMALIMOHHBIE AAHHBIE

1. PABPABOTAH MunnctepcTeoM BHYTpeHHUX aen CCCP, MMHUcTepcTBOM XvMmn4eckon npomsituneHHoctn CCCP

2. YTBEPXOEH W BBEJEH B HOEWCTBWE TlloctaHoBneHnem [ocyaapcTeeHHoro komuteta CCCP no ynpaBneHuio KauyecTBOM
npoaykuum n ctaHgaptam ot 14.06.91 N 875

3. BBAMEH 'OCT 12.1.004-85

4. CCbINO4YHbIE HOPMATUBHO-TEXHUYECKWE OOKYMEHTbI

O60o3HaveHne HT[, Ha koTopbIN AaHa Homep nyHKTa, nognyHkTa, pasgena,
CChbinka NPUNOXeHns
FOCT 2.106-96 Mpunoxenue 3 (n.1.3)
FOCT 2.118-73 Mpunoxenwne 3 (n.1.3)
FOCT 2.119-73 Mpunoxenue 3 (n.1.3)
FOCT 2.120-73 Mpunoxenune 3 (n.1.3)
FOCT 12.0.003-74 1.3
FOCT 12.1.010-76 1.5
FOCT 12.1.011-78 2.3
FOCT 12.1.018-93 23
OCT 12.1.033-81 Mpunoxexwve 1
FOCT 12.1.044-89 Mpunoxenue 8 (nn.5.1, 5.2)
FOCT 12.4.009-83 Pazn.4
OCT 15.001-88 Mpunoxenwve 3 (n.1.3)
FOCT 19433-88 Mpunoxenwve 7 (nn.1.6, 1.8, 1.9)
CT COB 383-87 Mpunoxexwve 1
CH-305-77 3.14

5. UBOAHNE (ceHTnbpb 2006 r.) ¢ MameHeHnem N 1, yTBepxaeHHbIM B okTsiope 1993 r. (UYC 1-95)

HacTtoswuii ctaHoapT ycTaHaBnueaer oblme TpeGoBaHWUs MnoXapHoi Ge3onacHOCTM K 0GbekTam 3aliMTbl pasfiUMHOrO HasHayeHus Ha
BCEX CTagusiX WX >XM3HEHHOro LMKMA: MWccrnedoBaHve, pas3paboTka HOPMAaTMBHBIX [OKYMEHTOB, KOHCTPYMPOBAHWE, MPOEKTMPOBAHME,
M3roTOBMEHME, CTPOUTENBLCTBO, BhIMOMHEHME yCrnyT (paboT), UCTbITaHWe, 3aKynka NpodyKLMM No UMMOPTY, Npoaaka NpoayKuumn (B TOM yucne
Ha 9KCMOPT), XpaHeHWe, TPaHCMOPTMPOBaHME, YCTaHOBKA, MOHTaX, Hanagka, TexHU4Yeckoe OOCHyXMBaHUE, PEMOHT (PEKOHCTPYKLMS),
akcnnyartauus (npumeHeHue) u ytunusaums. Ons oBbekToB, He COOTBETCTBYIOLIMX AEWCTBYIOLMM HOpPMaMm, CTaHO4apT yCTaHaBnMBaeT
TpeboBaHVst K pa3paboTke MPOEKTOB KOMMEHCUPYIOLIMX CpeacTB U CUCTEM obecrnedeHust MoxapHoi Ge3onacHOCTM Ha  cTagusix
CTPOUTENBLCTBA, PEKOHCTPYKLMUM 1 IKCMNyaTauumM oGbEKTOB.

TpeGoBaHus cTaHaapTa ABNSATCS 06s13aTeNbHbIMU.

TepMuHbI, NPUMEHSIEMbIE B CTAHAAPTE, U UX MOSICHEHWS NPUBEAEHb! B MPUMOXeHUN 1.

BrumaHue! [lokymeHT BKIIo4eH B AoKa3aTesbHyto 6a3y TeXHNYECKOro pernameHTa. [JononHuTensHyto nHdopmaLmio cM. B spribike "Mpumesanns” Brumanne! O nopsigke
NpYMEHeHNs AoOKYMeHTa cM. sprbik "Tlprmedanuns”
UC «TexakcnepT: 6 nokoneHve» VIHpaHeT
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(MN3meHeHHas pepakuus, Mam. N 1).

1. OBLLUME NOJNOXEHUA

1.1. I'lo>KapHa$| ©6e3onacHocTb obbekTa fomkHa obecnevmBaTbCa cUCTEMamm npegoTtepalleHna noxxapa v I'IpOTVIBOI'IO)KapHOVI 3awuThbl, B
TOM 4yuncrne opraHn3aunoOHHO-TEXHNYECKUMN MepPOonpUATUAMA.

Cuctembl noxapHoi ©e30MacHOCTM [OOMKHbl  XapaKTepu3oBaTbCs YPOBHEM obecneveHusi noxapHon 6esonacHocTW nogen u
MaTepuanbHbIX LLEHHOCTEN, a TakKe SKOHOMUYECKUMU KpuTepusimm 3(OEEKTUBHOCTM STUX CUCTEM ANsi MaTepuanbHbIX LEHHOCTEN, C YYETOM
BCEX CTaami (HayyHast pa3paboTka, NpoeKTUpOBaHWEe, CTPOUTENBCTBO, IKCMNyaTaLmsi) KM3HEHHOrO LMKna 0GbEKTOB U BbIMOMHSATL OOHY M3
cnepyoLwwux 3agay:

UCKIOYaTb BO3HWKHOBEHME NOXapa;

obecneymBaTb NoxapHyto 6e3onacHoCTb NAEN;

obecneymBaTh NOXapHyto 6e30NacHOCTb MaTepuanbHbIX LEHHOCTEN;

obecrneyvBaTh NoxapHyto 6e3onacHoOCTb Noaein U maTepuanbHbIX LEHHOCTEN OAHOBPEMEHHO.

1.2. OBbeKTbl JOMKHbI UMETb CUCTEMbI NOXAPHON BE30MacHOCTU, HanpaBreHHbIE Ha NPeaoTBpaLleHne BO3AENCTBUS Ha MOAEN ONacHbIX
chakTopoB noxapa, B TOM YMCIe UX BTOPUYHBIX NPOSIBIEHUI, Ha TpeGyeMoM ypoBHe.

Tpebyembin ypoBeHb obecneveHns noxapHon 6e30nacHOCTM NOAEN C MOMOLLBIO YKa3aHHbIX CUCTEM AOMmKeH ObiTb He MeHee 0,999999
npenoTBpaLLEHNs BO3AENCTBMS OMacHbIX hakTOpoB B oA B pPacyeTe Ha KaOoro YeroBeka, a [OMnyCTUMbIA YPOBEHb NOXapHOW OnacHOCTU
Ans nrogen gomkeH obiTb He Gonee 10-s BO34eCTBUSA ONacHbIX YAKTOPOB NoXxapa, NPEBbILLAOLLMX NPEAeribHO JoNYyCTUMbIE 3HaYEHUs!, B o4

B pacyeTe Ha KaXgoro 4yenoBeka.

MeTopn onpegeneHnst ypoBHsi obecneyeHns noxapHor 6esonacHocTv Nioaev NpYBeaeH B NPUINOXeHUN 2*.

* MpvBeaeHHbIE B NPUNOXeEHNsX 2, 3 n 5 cTaHaapTa MeTodbl MOTYT U3MEHSATLCS C COrMnacusl FONIOBHOM OpraHv3auum B oGnacTu noxapHom
GesonacHocTu - BHAAMO MBL CCCP.

1.3. OBbekTbl, NOXapbl Ha KOTOPbIX MOTYT MPUBECTU K MAaCCOBOMY MOPaXeHMWIO FI0AEN, HaXOAsALWUXCA Ha aTUX o6bekTax, U OKpyxatoLen
TEppUTOpPUM OMacHbiMA U BpedHbIMU NPoM3BOACTBEHHbIMK dhakTopamm (no FOCT 12.0.003), a Tawke onacHbIMM chakTopamu noxapa U ux
BTOPUYHBLIMM MPOSIBIIEHUAMM, OOMKHbI UMETH CUCTEMbI NOXapHOW 6e3onacHOCTU, obecnevnBaloLLe MUHUMANbHO BO3MOXHYH BEPOSTHOCTb
BO3HUKHOBEHUS noxapa. KOHKpeTHble 3HaYeHUs MWHMMarbHO BO3MOXHON BEPOATHOCTM BO3HUMKHOBEHWS MoXapa OnpeaensoTcs
NPOEKTUPOBLLUKAMM U TEXHOINOraMu Nnpu NacnopTu3aunm 3TMX 0GbEKTOB B YCTaHOBIEHHOM MOPSAKE.

MepeyeHb 3TX 06BEKTOB pa3pabaTbiBaeTCs COOTBETCTBYOLMMN MUHUCTEPCTBAMU (BE4OMCTBaMM U T.M.) B YCTaHOBMEHHOM MOPSIAKe.

MeToa onpeaeneHvs BEpOATHOCTM BO3HUKHOBEHWS Moxapa (B3pbiBa) B NOXapoornacHOM o6beKTe NpuBeaeH B NPUNoxeHnn 3.

1.4. OObekTbl, OTHECEHHble K COOTBETCTBYIOLLUMM KaTEropusiM MO MOXAPHOM OMacHOCTW COMMacHO HOpMaMm TEXHOMOTMYEeCKOoro
NPOEKTUPOBaHWSA ANA ONpeaeneHuss KaTeropuini NoMeLLeHWn M 34aHWIA NO MNOXapHOW WM B3PbIBOMOXAPHOM OMacHOCTW, OOMKHbI WMETb
3KOHOMMYECKM 3DEKTMBHBIE CUCTEMDI NOXaPHOWM 6Ee30MacHOCTM.

MeTopn, OLEeHKM SKOHOMMYECKOM 3CPEKTUBHOCTM CUCTEM NOXAPHON 6e30NacHOCTM NPMBEOEH B NPUIOXEHUN 4.

1.5. OnacHbiMn dhakTopamn, BO3AENCTBYOLLUMM HA NOAEN N MaTepuarbHble LLeHHOCTU, SBMATCA:

nnamsi U UCKpbI;

NOBbILLEHHAsA TeMNepaTypa OKpyXaroLlen cpeapl;

TOKCWYHblE NPOAYKTbl FOPEHNS Y TEPMMUYECKOTO Pa3NOXKeHWs;

AOblM;

MOHWKEHHAs KOHLIEHTpaLMs KUcropoaa.

K BTOpUYHBIM NPOSIBMEHUSIM ONacHbIX (haKTOpOB NoXxapa, BO3A4ENCTBYOLWUM Ha NioAen 1 MaTepuarnbHble LIEHHOCTUW, OTHOCATCS:

OCKOIKM, YacTW pa3pyLUMBLLMXCS annapaToB, arperatoB, YCTaHOBOK, KOHCTPYKLWIA;

pPaanoaKkTBHblE N TOKCUYHbIE BelleCcTBa U MaTepuansbl, Bbilleallne U3 paspyLleHHbIX annapaTtoB U YCTaHOBOK;

SJ'IeKTpI/ILIeCKVIIZ TOK, BO3HUKLLIWIA B pe3ynbrate BbIHOCA BbICOKOIO HanpsXeHua Ha TokonpoBoAAlME 4YacCTu KOHCprKLlI/IVI, annaparos,
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arperaTos;

onacHble gakTopbl B3pbiea no MOCT 12.1.010, npoucwwegLiero BCreacTBue noxapa;

OrHeTylLLallVe BelecTBa.

1.6. Knaccudgmkaumsi oGbekToB Mo NOXapHOW U B3PbIBOMOXAPHOW ONaCHOCTW AOIMKHA NPOM3BOAUTHLCS C YYETOM AOMYCTUMOrO YPOBHS UX
noXapHon onacHocTu (TpebyeMoro ypoBHa obecnedeHunst noxxapHon 6e30nacHOCTK), a pacyeTbl KpUTEPMEB U NOKa3aTenemn ee OLEeHKN, B T.u.
BEPOSITHOCTU MNoXapa (B3pbiBa), - C YYETOM MacChbl FOpOYMX M TPYOHOrOprYMX BELECTB W MaTepuaroB, HaxogsluMxcsi Ha obbekTe,

B3PbIBOMOXapoonacCHbIX 30H, 06pasyroLu,|/|xcg B aBapMVIHbIX cutyauuax, 1 BO3MOXHOro yLu,ep6a ans nogen n MaTepuanbHbIX LleHHOCTEMN.

1.7. BepOﬂTHOCTb BO3HMKHOBEHUA TMNOXapa OoT (B) QNIEeKTpu4eckoro wunn pgpyroro eguHU4YHOro TexHoJNorn4yeckoro wusgenua  unm
oGopynosava npu umx pa3pa60TKe N U3roToBNEHMN HEe [OO0JNKHa npeBblillaTb 3Ha4YeHuA 10-6 B roa. 3HayeHne BEMUYUHbI ,EI,OI'IyCTI/IMOIZ

BEPOSITHOCTU NoXxapa Npy NPUMEHEHUM U3LENWIA Ha 0BbeKTax JOMKHO YCTaHaBNMBATLCS PacUETOM, MCXoas U3 TpeboBaHWi N.1.2 HacTosLLErO
cTaHgapTa. Meton onpeneneHus BeposiTHOCTU BO3HUKHOBEHMWS MOXapa OT (B) 3NEKTPUYECKUX U3AENNN NPUBEAEH B NPUIOXKEHUM 5.

1.8. Metoaukn, codepxallmecs B cTaHgapTax U ApyrX HOPMAaTUBHO-TEXHUYECKMX OOKYMEHTax M npedHasHadeHHble AN onpeaerneHus
rokasaTerneil MoXapHoW OMacHOCTW CTPOUTENbHBLIX KOHCTPYKLMA, MX OBGMULLOBOK M OTAENOK, BEWEeCTB, MatepuarioB W usgenuin (B T.M.

He3aBepLUEHHOro NPOM3BOACTBA), AOMKHbI a4EeKBaTHO OTpaXaTb pearnbHble YCNOoBUs noxapa.

1.9. I'Iepequb n TpeﬁOBaHI/IH K Sq)CbeKTI/IBHOCTVI OJIEMEHTOB KOHKPETHbIX CUCTEM I'IO)KapHOI;l 6e30MacHOCTU OOMKHbI yCTaHaBMBaTbCA
HOPMAaTUBHbIMMN N HOPMAaTUBHO-TEXHNYECKMMU JOKYyMEHTaMN Ha COOTBETCTBYOLLMEe BUAbI 06BLEeKTOB.

Mpumepbl pacyeTa nokadarenen adpekTnBHOCTH No nn.1.2, 1.3, 1.7 npvBeaeHb! B NPUNOXeHUM 6.

2. TPEBOBAHUA K CNOCOBAM OBECMEYEHUA MOXAPHOW BE3ONACHOCTU CUCTEMbI MPEQOTBPALLEHUA
NMOXAPA

2.1. MNpepoTBpalleHne noxapa OOMMKHO AOoCTUraTbCsl NpefoTBpalleHneM obpa3oBaHus roprovert cpedbl U (Mnu) npenoTBpalleHneM
obpa3oBaHus B roptoden cpefe (Mnm BHECEHUSI B HEE) MCTOYHMKOB 3aXXUraHusl.

2.2. lMNMpepoTBpaLLeHne obpasoBaHMs roproYel cpeabl AOMKHO 0becnevmBaTbCa O4HUM U3 CrEYIOLWNX CNOCOOOB MU NX KOMOMHALIMIA:
MaKCUMarbHO BO3MOXHbIM MPUMEHEHNEM HETOPIOYUX 1 TPYAHOrOPHOYMX BELLIECTB M MaTepuanos;

MaKCuUMalribHO BO3MOXHbIM MO YCINOBUAM TEXHOIOrMn 1 CTpOUTENbCTBa OrpaHn4eHmemMm maccCbl u (VIJ'IVI) obbema roproymx BellecTB,
mMaTtepuanos un Haubornee 6e3onacHbIM CNOcobom Mx pasMeLLeHnd;

u3onsuuen roprodeit cpefbl (MPUMEHEHEM U305IMPOBAHHbIX OTCEKOB, kKamep, kabuH 1 T.n.);

nogaepxaHmem Ge3onacHom KOHUEeHTpauun cpeabl B COOTBETCTBMM C HOpMaMu U npasunamn n opyrmmm HOpmMaTUBHO-TEXHUYECKUMMU,
HOPMATUBHbIMM OOKYyMEHTaM1 U npasuiamm Ge3onacHocTy;

[0CTaTOYHOW KOHLEHTpaLMel donerMaTi3aTopa B Bo3ayxe 3alyaeMoro obbemMa (ero CoCTaBHOM YacTu);

nogaepXaHMem TeMnepaTypbl U AaBneHust cpeapbl, NPy KOTOPbIX pacnpocTpaHeHne nnamMeHn UCKMYaeTcs;

MaKCMMarbHON MexaHu3aL et n asTomaTm3almein TEXHONOrMYECKMX MPOLIECCOB, CBA3aHHbIX C 0OpaLLeHNeM FOpHOYMNX BELLLECTB;
yCTaHOBKOW MoXKapoonacHoro 06opyAoBaHUs MO BO3MOXHOCTU B M30NTMPOBAHHbBIX MOMELLEHMSIX UK Ha OTKPbITbIX MO aaKax;

NPYMEHEHEM YCTPOMCTB 3aLLUTLI NPOU3BOACTBEHHOrO 0GOPYAOBaHUS C FOPOYMMI BELLLECTBAaMM OT MOBPEXOEHUIA 1 aBapuii, YCTAHOBKOM
OTKITHOYaloLLMX, OTCEKaloLWX U APYTMX YCTPOCTB.

2.3. MMpepotBpalwieHne 06pa3oBaHMs B TOpHOMEN cpede WUCTOYHWMKOB 3aXWraHus OOSMKHO AOCTUraTbCsl MPUMEHEHWEM OOHOro U3
cnegyowmx cnocoboB Unm nx KOMOUHaLMen:

npUuMeHeHnemM MallH, MexaH1U3MOB, O60pyD,OBaHVIF|, yCTpOIZCTB, npu akcnnyatauun KOTopbIX He o6pa3yr0Tc;| NUCTOYHUKN 3aXKUTaHUA;

NPUMEHEHNEM  3NEeKTPOOOOPYAOBaHUS,, COOTBETCTBYHOLLETO MOXapOOMNacHOW W  B3pbIBOOMACHOW 30HaM, T[pynne W kareropuv
B3pbIBOONACHON CMecu B cooTBeTCTBUM ¢ TpeboBaHusimm TOCT 12.1.011* u MpaBun ycTpoicTBa 351eKTPOYCTaHOBOK,;

* B Poccuiickoin Peaepaumm genctaytoT FOCT P 51330.2-99, FOCT P 51330.5-99, FOCT P 51330.11-99, FOCT P 51330.19-99.
NPUMEHEHVEM B KOHCTPYKLIMM BbICTPOAENCTBY IOLLMX CPEACTB 3aLLUTHOTO OTKIMIOYEHNST BO3MOXHbIX MCTOYMHUKOB 3aXUraHus;

NPUMEHEHNEM  TeXHOMOrM4Yeckoro  npouecca W obopyaoBaHusl,  yAOBMETBOPAOWMX  TpeboBaHWAM  3NEKTpocTaTUYECcKon
nckpobesonacHocty no NOCT 12.1.018;

YCTPOMCTBOM MOJSTHME3ALMTBI 30aHMIA, COOPYXXEHWA 1 060pYS0BaAHNS;
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nogaepXXaHMeM TemrnepaTypbl HarpeBa NMOBEPXHOCTU MaLLVH, MEXaHN3MOB, 060PYLOBaHUs, YCTPOWMCTB, BELLECTB U MaTepranoB, KOTopble
MOryT BOWTW B KOHTaKT C TrOplYer Cpedon, Hwke npedenbHo [onycTuMmon, cocTtasnswowen 80% HavmeHbluen TemnepaTypbl
CaMOBOCIIaMEHEHNS FOPHOYEro;

MCKIMOYEHVEM BO3MOXHOCTM MOSIBNIEHUS] MCKPOBOrO paspsga B roproyven cpede C 3Hepruer, paBHOM U BbiEe MUHMMAaNbHOM 3Heprm
3aXunraHus,

NPUMEHEHNEM HEUCKPSILLLErO MHCTPYMEHTa npu paboTe ¢ NerkoBoCnIaMeHSIOLLMMUCS XUOKOCTAMN U FOPIOYMMU ra3amu;

NVKBMOAUMENA YCROBUA ANS TENIOBOTO, XMWYECKOTO M (Mnn) MUKPOBMONOrMYeckoro CamoBO3ropaHusi obpallalolLMXCsl BELLECTB,
mMaTepuanoB, M3AENUA U KOHCTPYKUMIA. [lopsaok COBMECTHOro XpaHeHusl BellecTB M MaTepuanoB OCYLLEeCTBMSIOT B COOTBETCTBUU C
NPUNOXeHneMm 7;

YyCTPaHeHMeM KOHTaKTa C BO34yXOM NPOdIOPHbIX BELLECTB;

YMeHbLLEeHVeM onpeaenstoLLero pasmepa ropioven cpeabl Huke npegenbHO AoNnyCTUMOrO MO FOprYecTy;

BbIMONMHEHNEM ,D,eIZCTBy}OUJ,VIX CTpoUTENbHbIX HOPM, NpaBuin U CTaHAapTOB.

2.4. OrpaHuyeHne maccbl u (1nn) obbema roproumx BELECTB M MaTepuarnos, a Takke Hauboree 6e3onacHbii cnocob MX pasmMeLLeHus
OOIMKHbI AOCTUrATLCSA NMPUMEHEHVMEM OLHOIO M3 CreayoLwmx cnocoboB UM nx KOMGMHaLMe:

YyMeHbLUEH/EM Macchl 1 (Mnu) obbema roproumx BELLECTB M MaTepuaros, HaXxoOAaLWMXCS OAHOBPEMEHHO B MOMELLEHUM UM Ha OTKPbITLIX
nrowaakax;

yCTpOVICTBOM aBapI/IIZHOFO CnnBa NoXxKapoonacHbIX XUOKOCTEN U aBapI/IVIHOFO CTpaBliMBaHNA TOPHOYNX ra30B U3 annapaTypbl;

YCTPOWACTBOM Ha TEXHONOrM4YeCcKoM OBGOpYAOBaHMM CUCTEM MPOTWBOB3PLIBHOW 3allWTbl, METOA onpegeneHvsi BesonacHoit nnowaau
pasrepmeTusaLum o6opynoBaHUst NPUBEAEH B NpUNoXeHnu 8;

nepmo,qmquKon O4UCTKOM Tepputopun, Ha KOTOpOl7I pacnonaraerca 00ObexT, NoMeLLeHnI, KOMMyHI/IKaLWII7I, annapatypbl OT TOpHO4unx
OTXO0B, OT/IOXKEHWI MbINK, nyxaun T.n.;

yOaneH1nem noXapoonacHbIX OTX040B NPOU3BOACTRA;
3ameHol nerkosocnnamensiomxcs (NIBXK) u roprounx (IMXK) sxmakocter Ha noxapobe3onacHble TEXHUYECKUE MOIOLLME CPEACTBA.
(MN3ameHeHHas pepakuus, Mam. N 1).

3. TPEBOBAHUA K CITOCOBAM OBECNEYEHUA I'IQ)KAPHOI7I BE3OMNACHOCTU CUCTEMbI
NPOTUBOIMOXXAPHOU 3ALLIUT bl

3.1. npOTI/IBOI'IO)KapHaH 3awuTa gojnkHa gocTuratbCAa npuMeHeHnemM ogHoro U3 cnenyruwmnx cnocoboB unn nx KOM6I/IHaLI,I/IeI7II
NpUMEeHEeHNEM CpeaCTB NoXapoTyLleHNA N COOTBETCTBYHLLNX BUOOB nox(apHon TEXHUKU;
npuMmeHeHnem aBToOMaTU4ECKNX yCTaHOBOK no>|<apH017| CuUrHanusauum n nNoXKapoTyLUeHUd;

NMPUMEHEHNEM OCHOBHbIX CTPOUTENbHBIX KOHCTPYKUWA M MaTepuanos, B TOM YWCIE UCMOMNb3yemblX Ansi OOMULOBOK KOHCTPYKLUWIA, C
HOPMUPOBaHHbLIMM MOKa3aTeNAMU NoXXapHOW OMacHOCTH;

NPUMEHEHNEM MPOMUTKN KOHCTPYKLUUA OO bEKTOB aHTUMMPEHAMUN 1 HAHECEHMEM Ha MX MOBEPXHOCTU OrHE3aLLMTHBIX KpAacoK (COCTaBOB);
yCTpoicTBaMu, obecneyrBaoLMMM OrpaHUYEHe pacnpoCTpaHeHNs NoXapa;

opraHv3aumen ¢ NOMOLLbI0 TEXHUYECKUX CPEACTB, BKMNoYasd aBToMaTU4eCckne, CBOEBPEMEHHOIO OMOBELLEHUS U 3BaKyauun foaen;
NPUMEHEHNEM CPEACTB KOSMNEKTUBHON N MHAMBMAYaNbHOW 3aluThl ST0AEN OT OnacHbIX hakTopoB noxapa;

NPUMEHEHNEM CPEACTB NPOTMBOALIMHOM 3aLLMTHI.

3.2. OrpaHuyeHve pacnpocTpaHeHusl Noxapa 3a Npeaenbl ovara AOMKHO OOCTUraTbCs NPUMEHEHUEM OOHOTO U3 CReayLwmux cnocobos
WU NX KOMBUHaLMEN:

YCTPOMCTBOM NPOTUBOMNOXKaPHbIX NPerpag;

yCTaHoBeHneM npenenbHoO AOonyCTUMbIX MO TEXHUKO-3KOHOMUYECKUM pacyeTam nnowagen NPOTUBONOXXAaPHbIX OTCEKOB U cekuun, a
TaKKe 3TAKHOCTM 30aHUA 1 coopy>KeHvu7|, HO He Gonee onpeaeneHHbIX HopMamMu,

yCTpOVICTBOM aBapI/IIZHOFO OTKIHOYEeHUA U nepekntoYeHnd yCTaHOBOK U KOMMyHI/IKaLWIIZ;
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NPUMEHEHNEM CPeACTB, NpeAoTBpaLLaloLLMX UMW OrPaHUYMBAIOLLIMX Pa3NNB U pacTeKaHme XUOKOCTEN Npu noxape;

NpYMEHEHNEM OTHEMNpPerpaxxaatoLLyxX YyCTPOMCTB B 060pYL0BaHNN.

3.3. Kaxgbin obbekT JOMKEH UMETb Takoe OGbEMHO-MMaHMPOBOYHOE N TEXHUYECKOE WCMOMHEHWe, 4YTobObl 3Bakyauust nogen us Hero
Morna ObiTb 3aBeplueHa [0 HACTYMMeHWsl MpefenbHO AOMYyCTUMbIX 3HaYeHUA onacHbIX (DakTOpoB noxapa, a npu HeuernecoobpasHocTu
3Bakyauum bbina obecneyeHa 3awmTa nogei B oobekte. [na obecneyeHns aBakyaLmnm Heobxoaumo:

YCTaHOBUTb KOMNMYECTBO, pa3Mepbl U COOTBETCTBYHOLLEE KOHCTPYKTVBHOE UCMONMHEHNE 3BaKyaLMOHHBIX MyTEN 1 BbIXOAOB;

obecnevnTb BO3MOXHOCTb 6eCI'IpeﬂF|TCTBeHHOFO OBWKeHUs1 ntogen no 3BakyauMoHHbIM Ny TSM;

opraHuM3oBaTtb Npu HEOOXOAMMOCTM yrpaBfieHWe ABWKEHWEM Mofel Mo 3BaKyalMOHHbIM MyTsM (CBETOBble ykasaTenu, 3BYKOBOE U
peyeBoe OrnoBeLLeHre 1 T.1.).

3.4. CpegctBa KOMMEKTUBHOM U MHOMBMAYANbHOM 3almTbl OOSMKHLI obecnevmBaTb 6e30nacHOCTb MoAen B TEYEHWE BCEr0 BPEMEHMU
OencTBUst onacHbIX hakTopoB noxapa.

KonnekTvBHyto 3aliMTy criegyer obecrnedvBaTh C MOMOLLbIO MoXapobesonacHbiX 30H M APYrMX KOHCTPYKTUBHBIX pelueHuii. CpeacTsa
VHOMBUAYanNbHOW 3alMThl CredyeT NPUMEHSThb Taikoke NS NMoXapHbIX, YYacTBYIOLLMX B TYLLIEHUM Moxapa.

3.5. Cuctema npotvBOAbIMHOV 3awuTbl OObEKTOB AormkHa obecneumBaTb He3adblMieHVe, CHWKeHVWe TemnepaTypbl W yaaneHve
NPOOYKTOB FOPEHUST U TEPMUYECKOTO Pa3foXeHUst Ha MyTAX 3BaKyauun B TeHeHWe BpeMeHW, JOCTaTOuHOro Ans 3Bakyauuv nogen, n (unm)
KONMEKTUBHYO 3alUuTy N0AEN B COOTBETCTBUM C TpeboBaHusAMM N.3.6% 1 (Mnun) 3amTy MaTepuanbHbIX LLEHHOCTEN.

* BeposiTHO owwubka opurmHana. Cnegyet yutath "n.3.4". - MNpumeyaHue usrotoButens 6asbl JaHHbIX.
3.6. Ha kaxgom obbekTe HapoaHOro Xo3aMcTBa A0MKHO ObiTb 06ecne4eHo CBOEBPEMEHHOE OMOBELLLEHME NoAe 1 (MNn) curHanmsaums o

noXkape B ero HayanbHON CTaaunM TEXHUYECKUMU NN OpraHM3aLoOHHBIMK CPeaCcTBaMU.

MepeyeHb 1 06OCHOBaHWE OOCTATOMHOCTU AN LeneBon addeKTUBHOCTU CPeaCTB OMOBELLEHUS U (MnK) curHanmsauum Ha oBbekTax
COrNacoBbIBAKTCS B YCTaHOBIEHHOM MOPSiZKE.

3.7. B 34aHMsAX N COOPYXEHUAX HEOBXOAMMO NpedyCMOTPETb TeXHUYECKMe CPeAcTBa (NEeCTHUYHbIE KIETKW, MPOTUBOMOXapHble CTEHbI,
NdThI, HAPYXXHbIE MOXapHble NECTHWLbI, aBapUHbIE MOKA U T.M.), UMEIOLLME YCTOWYMBOCTL MPU NOXape M OTHECTOMKOCTb KOHCTPYKUUIA He
MeHee BpeMeHU, HeobxoauMoro Ansi cnaceHust Noaen Npu noxape, U pac4eTHOro BPEMEHM TYLLIEHUS NoXxapa.

3.8. [Insi NoXapHOMN TEXHWKM A0IMKHbI ObITh ONpeaeneHbi:

BbICTPOAENCTBIE U UHTEHCMBHOCTL MOAAYM OTHETYLaLLMX BELLECTB;

OONyCTUMble OrHETyLLallMe BeLlecTBa (B TOM Yucre € no3uuuii TpebGoBaHMA KOO 1 COBMECTUMOCTU C FOpsLLMMW BELLECTBAMU U
mMaTtepuanamm);

WCTOYHWKM 1 CPEOCTBA NOAAYM OTHETYLLALLMX BELLECTB A5 NOXapoTyLWeHNs;
HOPMaTUBHbIN (pacyeTHbIN) 3anac cneuuasribHbIX OrHETYLLALLIMX BELLECTB (MOPOLLKOBbIX, ra30BbIX, NEHHbIX, KOMOUHMPOBAHHLIX);

HeoOxoguMasi CKOPOCTb HapalvBaHWS MoAaqy OrHeTyLLaluX BELLEeCTB C MOMOLLBI0 TPAHCMOPTHBLIX CPEACTB ONepaTUBHBLIX MOXapPHbLIX
Cnyxo;

TpeGOBaHI/Iﬂ K yCTOIZ‘-II/IBOCTI/I OT BO34ENCTBUS ONacHbIX CbaKTopOB nokapa n Ux BTOPUYHbIX I'IpOFIBJ'IeHI/IIZ;
Tpe6OBaHI/IF| TeXHUKN 6e30nacHOCTM.

4. OPFAHU3ALMOHHO-TEXHUYECKUE MEPOMNPUATUSA MO OEECMEYEHUIO MOXXAPHOW BE30MACHOCTU

OpraHVISaLI,VIOHHO-TeXHI/I‘-IeCKVIe MEepPOoNnpUATUA OOSMKHbI BKITHOYaTb:

OpraH13aLmio MOXapHOW OXpaHbl, OpraHM3aLMi0 BEAOMCTBEHHbIX CIyX0 noxapHoi 6e30nacHOCTM B COOTBETCTBUN C 3aKOHOAATENbCTBOM
Coto3a CCP, coto3HbIX pecnybrvk 1 peLueHreM MecTHbix COBETOB AeMnyTaToB TPYASLLMXCS;

nacnopTu3aLmio BELEeCTB, MaTepuanos, U3Lenui, TEXHONOMMYECKVX NPOLLECCOB, 34aHWUIM U COOPYXKEeHW 0BGbEKTOB B YacTu obecnedeHnst
noxapHol 6esonacHocTy;

npvBneveHne obLLECTBEHHOCTU K BONpocam obecnedeHnst noxxapHon 6e3onacHoCTy;

opraHu3aumio obyyeHust paboTatoLLmMx NpaBmiiaM noxapHoi 6e3onacHOCTM Ha NPOU3BOACTBE, a HAceneHusl - B Nopsiake, YCTaHOBIIEHHOM
npaBunamm noxapHoii 6e3onNacHOCTH COOTBETCTBYIOLLMX OGbLEKTOB NpebbiBaHMS Nioaen;
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paspaboTky M peanu3auuMio HOPM W MpaBWUn MOXapHOM Ge3onacHOCTW, WMHCTPYKUMA O nopsiake obpalleHVs C NoXXapoonacHbIMM
BELLecTBamm 1 MaTepuanamm, o cobroaeHUN NPOTYBOMNOXAPHOTO pexunmMa 1 4eACTBUAX NoAel NpU BO3HUKHOBEHUM MOXapa;

N3roToBrieHne n npuMmeHeHne cpeacTs HarnsigHoM arvtauum no obecneyeHno I'IO)KapHOVI 6e3onacHocTy;

nopaaoK XpaHeHua BelleCcTB KU MaTtepuanoB, TylWeHWe KOTOPbIX HeAOoMyCTUMO OQHMMU U TeMU Xe cpeacTtBamMu, B 3aBUCMMOCTU OT UX
Ct)I/ISI/IKO-XI/IMI/I‘-IeCKI/IX 1 noXxapoonacHbIX CBOWCTB;

HOPMUPOBaHWE YMCIIEHHOCTU Niofel Ha 06bekTe No ycrnoBuaM 6e30MacHOCTYM KX MPU NoXape;

pa3paboTKy MeponpuATUA Mo AEeACTBUSM agMUHMCTPaLMK, paboumx, CryXaliMx U HaceneHus Ha Cryyail BO3HWKHOBEHWSI noxapa u
opraHusaLmio 3Bakyauum nroaen;

OCHOBHbI€ BMAbl, KONUMYECTBO, pas3MeLleHne u obenyxusaHne noxapHon TexHukm no FOCT 12.4.009. MNpumeHsiemasi noxapHasi TexHUKa
AomkHa obecnevrBaTh 3MEKTUBHOE TYLLEHWE NoXapa (3aropaHust), 6biTb 6e3onacHon Ans Npupoabl U Nioaen.

TPUTIOXKEHWIE 1
Obsi13amernbHoe
TEPMWHbI, TIPUMEHAEMBbBIE B HACTOALWLEM CTAHOAPTE, U UX MOACHEHUA
Tabnuua 1
TepMuH MosicHeHne
Moxap Mo CT C3B 383.

MpumeyaHne. OOHOBpPEMEHHO B HACTOSILLEM CTaHaapTe Mof MoXapom MOHWMAaeTCsi Mpouecc,
XapaKTepusyoLLUics coumanbHbIM UMMM 3KOHOMMYECKUM YLLEPOOM B pesynbTaTe BO3AENCTBUS Ha
nogein wvnu matepuarnbHble LEHHOCTM (hakTOPOB TEPMUYECKOrO PasfOXeHWs WWMU TOpeHus,
pa3BMBalOLLMIACA BHE CMELManbHOro ovara, a Takke NpUMEHSIEMbIX OTHETYLLALLX BELLECTB

Cuctema noxapHol 6esonacHocTu Komnnekc opraHuM3auuoHHbIX MeponpusiTUA U TEXHUYECKUX CPEACTB, HanpaBreHHbIX Ha
npenoTBpaLLeHe noxapa u ywepba ot Hero

YpoBeHb NOXXapHOWM OMacHOCTU KonunuyecTBeHHast oLieHka BO3MOXHOIO yLepba oT noxapa

YpoBeHb 06ecneyeHnst NoxapHoi KonunuecTBeHHas oLeHka npeaoTBpaLLeHHOro yulepba npy BO3MOXHOM Noxape
Ge3onacHocTun

Otka3 cucTembl (3r1eMeHTOB) OTkas, KOTOpbI MOXET MNPUBECTU K BO3HUKHOBEHWIO MNPEAENbHO [OOMyCTMMOrO 3HaveHust
noxxapHomn 6esonacHocTn onacHoro dhaktopa noxapa B 3aluiaemMom obbeme obbekTa

MoxxapoonacHbI 0TKa3 OTka3 KOMMMEKTYIOLEro W3Aenusi, KOTOPbIA MOXET MPUBECTU K BO3HWKHOBEHMIO OMACHBLIX
KOMMNIEKTYIOLEero n3aenus (hakTopoB Nnoxxapa

O6beKT 3auTbl 30aHve, CcoopyXeHue, TMOMeLLeHWe, MpPOLEecc, TeXHONMorMyeckasi YCTaHOBKA, BELLECTBO,

maTepuarn, TPaHCMOPTHOE CPefCTBO, U3Oenus, a TakKe WX 3NeMEHTbl U COBOKYMHOCTU. B cocTaB
o6beKTa 3aluUThbl BXOAUT U YenoBeK

YcTonumBoCTL 00BEKTa Npu CBorcTBO obbekTa npenoTBpallaTe BO3AEWCTBME Ha Ntoge M marepuarnbHble LLeHHOCTU
noxape OMacHbIX hakTOpPOB NoXapa 1 UX BTOPUYHbBIX MPOSBIIEHNN

MCTOYHMK 3aKuraHms CpecTBO 3HEPreTUHECKOro BO3AENCTBUS, UHALMUPYOLLEE BO3HUKHOBEHUE FOPEHMSI

[optoyast cpeaa Cpena, cnocobHasi caMoCcTOoATENbHO ropeThb NOCIe YAaneHus NCTOYHMKA 3axuraHust

MoxxapHas onacHocTb obbekTa Mo FOCT 12.1.033.

MpumedaHve. OQHOBPEMEHHO B HACTOSLLIEM CTaHOapTe Nog NoXapHOW ONacHOCTLIO MOHMMAaEeTC
BO3MOXHOCTb MPUYMHEHUS yulepba onacHbiMM hakTopaMu noXapa, B TOM YMCIe UX BTOPUYHBLIMU

NpOsIBNEHUAMM

MoxxapHas 6e3onacHOCTb Mo MOCT 12.1.033

CwucTtema npenoTBpaLleHms Mo MOCT 12.1.033
noxapa

OnacHblIi dhakTop noxapa Mo MOCT 12.1.033

CuvcTema NpoTUBOMNOXapHOM Mo FOCT 12.1.033
3aWunThl

MpoTuBoabIMHaa 3awuta Mo MOCT 12.1.033

[optovecTb Mo CT C3B 383

MpenenbHO 4onycTUMOe 3HaYeHne 3HauyeHne onacHoro ¢hakTopa, BO3AENCTBME KOTOPOro Ha 4YenoBeka B TEeYEeHWEe KPUTMYECKOW
onacHoro chakTopa noxapa NPOJOIMKUTENBHOCTU NOXapa He NPUBOAUT K TpaBMe, 3ab0NeBaHU0 UM OTKIIOHEHUIO B COCTOSIHUU

340pOBbA B Te4eHne HOpMaTUBHO YCTaHOBJIEHHOro BpemMeHun, a BO3JeNcTBMe Ha MaTtepuarnbHble
LLEHHOCTW HEe NpuBOOUT K noTtepe yCTOl;NMBOCTM obbekTa npu noxape
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KpuTndeckas npoaormkuTenbsHOCTb Bpewmsi, B Te4EHME KOTOPOro 4OCTUraeTcsl NpeaenbHO A0MYyCTUMOE 3HaYeHWe onacHoro dhakropa
noxapa noXxapa B YCTAHOBIIEHHOM PEXMME Er0 U3MEHEHMSI
Mpogykumna CornacHo 3akoHy CCCP "O kavecTBe nNpoAyKuum 1 3awute npas notpeburens”

* Ha Tepputopumn Poccurickon ®epepauunn gencteyer 3akoH Poccuiickon ®egepaumm "O 3awmTe npas notpebutenen” ot 07.02.1992 N
2300-1. -

I'Ipl/lmeanVle nsrotoeutens 6asbl OaHHbIX.

(MN3meHeHHas pepakuus, Mam. N 1).

TPUTNOXKEHUWE 2
Obsi3amernbHoe

METOZ[ ONPEOENEHUA YPOBHSA OBECMNEYEHUSA MOXAPHOU BE30MNACHOCTMU NIOAEN

Hactoawuii meTon ycTaHaBnuMBaeT MOPSAOK pacyeTa YpoBHS obecneveHus MoXapHon 6e3onacHoCTVM mnaein U BeposTHOCTU
BO34eNCTBMSA OnacHbIX hakTOPOB Noxapa Ha niogen, a Takke 060cHOBaHMA TpeboBaHM K 9OdEKTUBHOCTN CUCTEM 0BecnedeHns noxxapHoOn
6e3onacHoCcTV niogen.

1. CywHocTb MmeToAa

1.1. MokasaTenem oLeHKN YPOBHS oBecneveHust noxxapHou 6e3onacHOCTU Ntodein Ha obbekTax SIBMNSIETCA BEPOSiITHOCTb NPeaoTBpaLleHus
BO3AeNCTBUS ( £,) onacHbIx chakropos noxapa (OPM), nepedeHb KOTOPLIX ONPeAensieTcst HaCTOALLM CTaHAAPTOM.

1.2. BeposTHOCTb NpepoTBpalleHus Bo3gencteuss OPI1 onpenensatoT Ans noxapoonacHoM CMTyaumm, Npu KOTOPON MECTO BO3HUKHOBEHUS
noxapa HaxoguTCs Ha NepBOM dTaxe BOMM3M OQHOrO M3 3BaKyaLVOHHbLIX BbIXOA0B M3 30aHUS (COOPY>KEeHUS).

2. OcHOBHble pacyeTHble 3aBUCMMOCTH
2.1. BeposiTHOCTb NpeAoTBpaLleHns Bosaenctaus OPT ( £,) Ha nofen B 06bekTe BbIYMCTISIOT Mo (opmyne
B =1-0,» Q)
rae @, - pacqeTHas BEPOSTHOCTb Bo3fencTaus OPIHa OTAerbHOro Yenoseka B ro.

YpoBeHb obecneyeHnss 6e3onacHOCTU MoAen Npu noxapax oTBevaeT Tpebyemomy, ecnm

O <05 )

rae g - AOMYCTMMas BEPOSTHOCTb Bo3gencTeua OPI1 Ha oTAenbHOoro Yerioseka B rof.

AonycTumyto BEPOSITHOCTE o MPUHUMAIOT B COOTBETCTBUM C HACTOSILLMM CTAHAAPTOM.
B
2.2. BeposATHOCTb (3. ) BBIMMCNSIOT ANS TIOAEN B KaXOOM 3[aHuW (nomellennu) no dopmyne

QB =Q1‘[(1_P3)(1_Pr[_3)‘ (3)

rae g, - BEPOSTHOCTb Noxapa B 3aaHuy B I0f;
F,- BEPOATHOCTb 3Bakyauuv nioge;
B - BEPOATHOCTb 3(PeKTMBHON PaboTbl TEXHUYECKNX PELIEHU MPOTMBOMOXaPHOW 3aLUmTLI.
2.3. BepoAaTHOCTb aBakyauum ( £, ) BbIMUCTIAIOT Mo dopmyrie
B =1-(-B)1- A, “)
rae £, - BEPOATHOCTL 9BaKyaLum Mo 3BaKyaL oHHLIM Ny TAM;
B, - BEPOSATHOCTbL 3BaKyaLyi MO HapY>KHbIM 9BaKy aLMOHHBIM NECTHWLIAM, Nepexofam B CMEXHbIE CEKLMM 30aHUS.

2.4. BepoATHOCTb (7, ) BbIMMCNAIOT MO 3aBMCUMOCTY

IO
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Tgg ¢
Bl by < Tgg < T Tyal:
tH.B
B =q0388, ecmm (g tTg) STan (5)
0, BCNE £y 2 T,

rae ¢, - Bpems OT Hayana noxapa [0 GMoKMPOBaHMA 3BaKyaLMOHHbIX MyTel B pesynbTaTe pacnpocTpaHeHns Ha Hux OO, umerowmx

npefenbHo JoMyCTUMble ANS JoAeN 3HaYeHNs, MUH;

t,~ PaCUeTHOE Bpems 9BaKyaLnm noaen, MuH;
Ty~ VHTEPBAN BPEMEeHM OT BO3HWKHOBEHWA NoXapa 4o Hadvana aBakyauumi Nioaei, MyH.

PacyetHoe Bpemsi 3Bakyauuu niofer U3 MOMELLUEHWA M 3[aHUA YCTaHaBMMBAETCA MO PacyeTy BPEMEHW [OBWKEHUSI OQHOMo Wnu
HECKOJbKYX JTF0ACKMX NOTOKOB Yepe3 3BaKyalWOHHbIE BbIXOAbl OT Hanbornee yaarneHHbIX MeCT pasmeLleHrst Nioaei.

Mpv pacuete Becb MyTb ABWKEHUSA JTHOACKOTO MOTOKA MOAPAa3derisieTcss Ha yvacTKu (MPOXod, KOpUOOpP, ABEPHOI MPOoeM, NECTHUYHbIN
Mapl, TamByp) ANWHOM j; W LIMPUHOM 3. HayanbHbIMM y4YacTkamu SIBNAKOTCA Npoxofbl Mexay paGounmm mecTamu, obopyaosaHuem,

psigamy kpecen u T.n.
Mpw onpefeneHnn pacHeTHOro BpeMEHU ANMHA U WMPUHA Kaaoro yyacTka nyTu 9BaKyaluy NPUHMMaloTCS No npoekTy. OnuvHa nyTu no
NECTHMYHBLIM MapLuam, a Talke Mo NaHgycam M3MepsieTcs Mo AfvHe maplia. OnvHa nyTv B ABEPHOM Npoeme MPUHUMAETCS PaBHOM Hyto.

MpoeM, pacnonoxeHHbIi B CTeHe TonwmHoi Gonee 0,7 M, a Takke TamMbyp clnegyer cuutaTb  CaMOCTOSITENbHBIM  Y4YaCTKOM
FOPU3CHTAITLHOO MY TU, UMEIOLLIM KOHEYHYIO ATNHY ;.

PacuetHoe BpemMa 3BaKyauuun nogen (f’p) cnegyer onpegendatb Kak CymMMy BpemMeHU OBWXeHUA NMI0ACKOro noTtoka Mo OTAeNlbHbIM

y4acTkam nyTu ¢, no gopmyne

to =t tig izt (6)

rae - BpemMa OBWKEHUA NMIACKOro noToka Ha nepsom (Ha‘-laJ'IbHOM) y4acTKe, MUH;
fy,f5,...,£ - BDEMS ABMXKEHNA JTIOACKOro NOTOKA Ha KaXAO0M U3 CrieayowmX nocne nepeoro y4acTtke nyTu, MyH.

Bpems ABWXEHIS MIOACKOrO NOTOKA MO NEPBOMY  y4acTky NyTH (g ), MUH, BLIMMCAAIOT Mo (hopmyIie

= ‘El (7)

raoe b - OJTMHa NepBoro y4vyacTKka nyTu, M;

W oo 3Ha4YeHne CKOpPOCTU AOBWMXEHUA JIHOACKOro noToKa Mo ropu3oHTarlbHOMY NyTW Ha NepBOM y4acTke, M/MWH, onpegenaerca no

Tabn.2 B 3aBUCMMOCTM OT NIIOTHOCTU f) .
MMOTHOCTb MIIOACKOro  MOTOKA (7 ) HA MEPBOM y4acTke NyTW, M2/M2, BbIMUCHSIOT MO chopmyne

_MS 8
A ®

rae 3y - YMCIIO NoAeN Ha NEPBOM y4yacTke, Yen.;
f- CpedHAs NMnoLafb ropusoHTanbLHoN NPoeKL MM Yenoseka, NpUHMMaeMasi paBHon, Mz:
B3pocrnoro B gomawwHen 0,1
ogexne
B3pocCroro B 3umMHen ogexae 0,125
nogpocTka 0,07

3~ LUMPVIHA NepBOro y4acTka nyTu, M.

CKOpOCTb W ABWXEeHUA NACKOro noToka Ha yYacTkax nyTu, cneayrouwmx nocne nepsoro, npuHUMaeTca no Tabn.2 B 3aBMCMMOCTU OT

3HaYEHNS! MHTEHCMBHOCTU [ABWKEHUS NFOACKOrO NOTOKA MO KaXKOAOMY U3 3TUX Y4acTKOB MyTW, KOTOPOE BbIYMCISIOT ANsl BCEX YY4aCTKOB NyTW, B
TOM YyCne U N5 ABEPHbIX MPOEMOB, Mo opMysie
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CipaHuua 9

g B;_
g = i1 zl,

By

roe §,,8_ - WWPMHA pPaccMaTpMBAEMOro ;-TO W MPEeLIECTBYIOLIEro eMy y4acTka nyTu, M;

©

¢; .41~ 3HAYEHUA MHTEHCUBHOCTW ABWMXEHUA ITOACKOro noToka no paccMartpmBaemMomy ;-mMy W npenlecTeylolemMy ydacTkam nyTwu,

M/MVH, 3Ha4€HNe MHTEHCUBHOCTY ABWKEHWS! NIOLCKOTO NOTOKA Ha NEPBOM y4acTKe NyTH (g = g,_; ), ONPEAensiemMoe no Tabn.2 no sHaveHno 1
, YCTaHOBEHHOMY Mo dopmyne (8).

Tabnuua 2
[MnoTHoCTL ["opu3oHTanbHLI [BepHon JlecTHMua BHK3 JlecTH1ua BBEPX
notoka m, M2/Mz2 nyTb npoem
CkopocTb UHTeH- WHTeH- CkopocTb v, MHTeHCcBHOCTb CkopocTb v, MHTeHCBHOCTb
v, M/MUH CUBHOCTb CUBHOCTb M/MUH ¢, M/MUH 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 53
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 n 6onee 15 13,5 8,5 8 7,2 11 9,9

Mpumedanne. TabnnyHoe 3HaAYE€HWE WHTEHCMBHOCTM OBWXKEHWMS B OBEPHOM Mpoeme npu nnotHocTu notoka 0,9 n bonee, paBHoe 8,5
M/MWH, YCTaHOBIEHO ANS ABEPHOro npoema wupuHon 1,6 M 1 6onee, a Npu ABEPHOM MPOEME MEHbLUEW LNPUHBI 5 WHTEHCUBHOCTb [BVIKEHUS
cnepnyet onpeaensatb no opmyne g = 2,5+3,755.

Ecnu sHadeHue 4;, onpeaensiemoe no copmyrne (9), MeHbLIE UM PaBHO 3HAYEHUIO 4, .. , TO BPEMS ABWKEHUSA MO y4acTKy nyTu (; ) B
MUHYTY

g =1 (10)

Npn 3TOM 3Ha4YeHns 4, CNedyeT NPpUHUMaTb paBHbIMU, M/MWH:

ONS ropusoHTanbHbIX nyTen 16,5

Ona ABEPHbIX NPOEMOB 19,6
ONSA NecTHULbl BHU3 16
ONs1 NeCTHULbI BBEPX 1

Ecnu 3HaveHue 4,, onpeaeneHHoe no dopmyre (9), 6onblue 4, ., TO WMPUHY & [OAHHOrO yyacTka NyTW criedyeT yBenuduBaThb Ha
Takoe 3HayeHvie, Npy KOTOpOM cobrnogaeTcs ycrnosve
'H < I v (1 1)
Mpy HEBO3MOXHOCTM BbINOMNHEHUS yCnoBus (11) MHTEHCMBHOCTb U CKOPOCTb OBWPKEHWS FTHOACKOrO NOTOKA MO y4YacTKy NyTw ; OonpeaensioT
no Tabn.2 npu 3HavyeHun = 0,9 n Gonee. Mpy 3TOM AOMKHO YUMTLIBATLCA BpeMs 3a4epXKu ABWXKEHUs noaen us-za obpasoBasLuUerocs
CKOMMeHus.

Mpu cnusaHuMm B Hayane y4acTka ; ABYX U Goree nIOACKUX MOTOKOB (Y4EPT.1) MHTEHCUMBHOCTL OABWKEHMUS (g4, ), M/MUH, BBIMUCIISIOT MO
dopmyne

=ZQ’J’—1'81'—1 , (12)

-2
1 ai

rae g;_, - VHTEHCMBHOCTb [ABVKEHUS MIOACKMX MOTOKOB, CMBAIOLLMXCA B HA4ane y4vacTtka ;, M/MuH;
8,_, - LUMPMHA Y4aCTKOB NyTU CIIMSHMSA, M;
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UC «TexakcnepT: 6 nokoneHve» VIHpaHeT



"OCT 12.1.004-91 Cwvicrema craHgapToB 6e3onacHoc Tpyaa (CCBT). MoxapHas 6e3onacHocts. ObLme TpebosaHms (¢ iameHeHvem N 1) Crpanuua 10
lNMpumersiemcsi ¢ 01.07.1992 e3ameH OCT 12.1.004-85

8; - WMPMHa paccMaTpyBaeMoro yyacTka nyTu, M.

Nowvgro

Jywacmea 7
)

YepT.1. CnusiHne niogckux noTokos

Ecnu 3HadeHue 4,, onpeaeneHHoe no copmyne (12), Gonbwe 4, ., TO WUPMHY 3 AAHHOTO yyacTka nyTu criedyer yBenuuusath Ha
TaKy BENuUuHy, 4Tobbl cobntoganock ycnoeuve (11). B aTom cnyyae Bpemsi OBWKEHMS MO yyYacTky ; onpeaensercs no copmyne (10).

2.5. Bpems ., BbIMUCAAIOT MyTEM pacyeTa 3HaYeHWn OOMyCTUMON KOHUEHTpauuu AbiMa v apyrux O®I1 Ha 9BaKyalUMOHHbIX NyTAX B
pasfnuyHble MOMEHTLI BpeMeHU. [JonyckaeTcs Bpemsl .. MPUHUMATL PaBHbIM HEOGXOAMMOMY BPEMEHN dBaKyaLnm ¢ . .

HeoGxoanmoe Bpems 3BaKyaLuUM pacCUWUTLIBAETCA Kak MNMpou3BedeHUe KpUTUYECKOM ONs YeroBeka NpPOoOoIDKUTENbHOCTM Moxapa Ha
KoadhuLMeHT GesonacHocTu. MpegnonaraeTcs, YTO Kaxablii onacHbIi hakTop BO3AENCTBYET Ha YerioBeka HE3aBUCUMMO OT ApPYTX.

KpuTudeckas NpogorKUTENbHOCTL Noxapa Ans NoAer, HaXoA4sLWMXCS Ha 3Taxke ovara rnoxapa, onpefensieTcsi U3 yCroBust AOCTVRKEHUS
oaHum n3 OPI B MO3TaKHOM KOpWUOOPE CBOEro npedenbHO [OMyCTMMOro 3HayeHus. B kayecTBe KpuUTEpUst OmacHOCTM ANs Toaew,
HaxoOsAWMXCS Bbille o4vara noxapa, paccMaTpyBaeTCsl YCroBue [OCTWKeHUs ofgHuM m3 O®I npepenbHO AOMYCTUMOTO 3HaYeHUs B
NECTHUYHOM KINEeTKe Ha YPOBHE 3Taxa noxapa.

3HayeHus TemMnepaTypbl, KOHLEHTPAaLUIA TOKCUYHbLIX KOMNOHEHTOB NPOAYKTOB FOPEHUs 1 ONTUYECKON NIIOTHOCTM AblMa B KOpuaope aTaxa
noxapa W B NECTHWYHOW KIETKE ONPEAENSIOTCS B pe3ynbraTe pelleHusi CUCTEMbl YPaBHEHWI Tenrora3oobMeHa ONs MOMELLEeHWiA odara
noxapa, NO3TaXHOro KopKaopa U NECTHUYHOWM KIETKU.

YpaBHEHUs1 ABUXKEHMS, CBA3bIBaOLLME 3HAYEHMS NepenagoB AaBfeHni Ha NpoeMax C pacxogaMun Yepes nNpoemMbl, UMEKOT BUA,

G = sign (AP)B(yy — 1)/ 28] (13)

rae o - pacxog Yepes npoem, Kr-c-1;
i - K0adhdMUMeHT pacxoga npoema (= 0,8 Ana 3akpbITbiX NpoemoB U = 0,64 AN OTKPbITbIX);
5 - LWUMpWHA NPOEMOB, M;
¥,y HWKHSIS M BEPXHSIS TPaHNLIbI NOTOKA, M,
7 - NNOTHOCTb ra3os, MPOXOAALLMX Yepe3 NpoeM, Kr-M-3;

AF - CpedHvn B npepenax ¥4, Nepenag momnHbix nasneHun, Ma.
HWxHSS 1 BEPXHSAS rPaHMLbl MOTOKA 3aBUCSIT OT MOSIOXKEHMS MITOCKOCTU PaBHbIX AaBNEHUIA
E-F
Yo = !

=, (14)
glo; —pil

roe B,P} - CTatn4yeckoe aaBJieHne Ha ypoBHe nona ;-ro u ;-ro nomeeHun, lMa;

Piabi” Cpep,HeOGbeMHble NOTHOCTN ras3a B i-M U ;-M NOMELLEHUAX, KIr*M-3;

g - YCKOpeHWe cBOBOA4HOro NageHnsl, M-c-2.

Ecnmn nnoTHOCTb paBHbIX AABIEHUA pacronaraeTca BHe rpaHnl, paccMaTpuBaeMoro npoema (g <% WIN yy 2 ky), TO NMOTOK B Npoeme
TeyeT B OHY CTOPOHY W rpaHvubl NOTOKa COBMaAaloT C (PM3MHECKMMM rpaHuLamm npoema Wy Mepenag pasneHuit (sp ), MNa, B 9TOM
cry4ae BblYMCNSOT Nno dopmyrne

AP=R-P+gliy+illp; o2 (15)

Ecnu nnockocTb paBHbIX naBneHun pacnonaraeTca B rpaHvUax noToka (hl ISR ), TO B NMpoemMe TeKyT ABa NoTokKa: U3 ; -ro nomeLleHna
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B j-€ M U3 ;-roB ;-e. HOKHWI NOTOK MMeeT rpaHuLbl iy VI yg, Nepenaj [AaBneHust sp ANs 9TOro noToka onpeaensieTcs no dopmyne
AP =B -B+glyg+hy o, -2 (16)
MoToK B BEPXHEN YaCTV NPOEMa UMEET rpaHULbl iy U &, , NEpenan AaBneHus (o) Ans HETo pacCuMTLIBAETCS Mo dopmyre
AP= B - B+ gliy +yo)lo; —e )2 (17)

3Hak pacxoda rasoB (BXOOSILMA B MOMELLEHME PaCXOf CHUTAETCA MOMOXWUTENbHbIM, BbIXOASLWMA - OTPULATENbHLIM) U 3HAYEHWE &
3aBUCUT OT 3HaKa nepenaga AaBrneHni

. -l,g=p; mpm AP0
Bosin(AFy=3 T Y : (18)
+leo=p; mpu A”20
YpaBHeHWe 6anaHca MacChl BbIPXKAETCS 3aBUCMMOCTLIO
dip; Vi ldi=y+ 26 - TG (19)
i k
roe v - 00beM NoOMeLLEeHUs, M3 ;
¢ - Bpems, c;
¥ - CKOPOCTb BbIFOPaHUS MOXAPHOW Harpy3Ku, Kr-C-1;
2. Gi - cymma pacxofos, BXOASILLMX B NOMELLEHNE, K C-1;
-
> Uk - cyMMma pacxofioB, BLIXOASLIMX U3 MOMELLIEHUS], K C-1.
)
YpaBHeHWe SHepriv AN KOpUAopPa W NECTHUYHOM KNeTKy
d(Co VT lde=Cp 0TG- O T 20 (20)
] I

roe ., Cp - yaenbHas u3oxopHasi U u3obapHas TennoemkocTn, KO- kr-1-K-i;

T Tj - TeMnepartypbl rasoB B ;-M U -M MNOMELLEHUAX, K.

YpaBHeHue GanaHca Macc OTAerNbHbIX KOMNOHEHTOB MPOAYKTOB FOPEHMUs U KUCNopoaa

d(XL,J'.OJ'V_’;')’rdz =wlip +Z_XL,1'GJ' _XL,J'%Gk , (21)
i

rae XL,:'vXL,j - KOHUEeHTpauusa r -ro KOMnoHeHTa NpoAyKTOB ropeHusa B i -M U ; -M NOMELLEHUAX, I Kr-1;

L;- KONMWYECTBO 1 -TO KOMMOHEHTa MPOAYKTOB rOpeHUs (kmcnopoga), BblgensioLlerocs (MOrMoLLaloLWerocs) npu CropaHuM OQHOro

Kurorpamma rnoXxapHOn Harpy3ku, KreKr-1.

YpaBHeHne HGanaHca onTUYeckol NNOTHOCTU AbiMa
Vidp plde=wDy + 20,0 W;-%‘,Grc, (22)
-

rae By T onTnyeckad nNOTHOCTb AbiMa B i-M U ;-M NOMeLleHUsX, Hn-m-1;

D,, - AbIMOOBpasytoLLas CnoCOBHOCTL MOXapHOM Harpy3ki, Hn-mMz-kr-1.
OnTuyeckasi NNOTHOCTb AbIMa NpY O0BbIYHBIX YCIOBUSIX CBSI3aHa C pacCTOSHUEM MpeferbHOM BUAMMOCTM B blMy COOTHOLLEHUEM

- i 2
Iy = 238/ (23)
3Haqume BpeMeHn Ha4dana 3BaKyauuun Tys ana 3,anMl7I (Coopy>|<eH|/||7|) 663 CUCTEM OMNOBELWEHNA BbIMUCAKT NO pedylbTaTtam

nccneanoBaHvsa NoBedeHus noaen npu noXkapax B 3aHNUAX KOHKPETHOro HasHa4yeHuaA.

Flpvl Hanu4un B 30aHNM CUCTEMbI OMNOBELLIEHNSA O NOXXape 3Ha4eHWe ¢, . NPUHUMAOT paBHbIM BPEMEHU CpaGaTbIBaHMH CUCTEMbI C y4eTOM
ee WHEepPLUMNOHHOCTW. I'Ile OTCYyTCTBUA HeobX0OMMbIX WCXOOHBLIX AaHHbIX ANs onpegeneHna BpemMeHWM Ha4vana 3BaKkyauun B 30aHUAX
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(coopyxeHusix) Ge3 CUCTEM OMOBELUEHWUS! BENUYUHY ¢, Chedyer npuHumaTtb pasHon 0,5 MWH - Ans aTaxa noxapa v 2 MUH - Ans
BblLLENEXaLlnx 3TaKeN.

Ecnn mecTom BO3HWKHOBEHMS noxapa sABNAeTcA 3aribHOe nomelleHue, rae noXap MOXET ObITb 06Hapy>|<eH OJHOBpPEMEHHO BCcemMu
HaxoadAwnMmcst B HeM JnoAbMu, TO ¢, . AOMNYyCKAETCA NPUHMMATL PaBHbIM HYIHO. B atom cny4vyae BepOoATHOCTb (Par[) BbIHUCITAKT Mo

3aBUCUMOCTU
0,999, BLIM Ey Lt o4
mo (24)
0, BLNHLy p
roe bus " HeO6X0,ElV|Moe Bpemsa 3BakKyauun U3 3alnbHbIX I'IOMeLLleHI/IIZ.

MpumeyaHve. 3aaHusmMu (CoopyeHusiMM) Be3 CUCTEM OMOBELLEHUS CUMTAIOT Te 3[aHnsi (COOPYKEHWS), BO3HUKHOBEHWE MoOXapa BHYTpU
KOTOPbIX MOXET ObITb 3aME4YEHO OAHOBPEMEHHO BCEMU HAXOASALMMUCS TaM MIOAbMM.

Pacuer ¢, NpousBoanTCa Ans Haubonee onacHoro BapyaHTa pasBuThs Noxapa, XapakTepuayoLerocst HaubonbLIMM TEMNOM HapacTaHus
O®TI1 B paccmaTtpuBaeMom nometleHnn. CHavyana pacCcyuTbIBAOT 3HAYEHWS KPUTUYECKOW MPOJOIMKUTENBHOCTM noXapa (ng) no yCrioBuio
[OCTWKeHUs kaxxabiM u3 OPI npegensHO JoNyCTUMBIX 3Ha4eHUI B 30He NpebbiBaHWs niogei (paboyert 3oHe):

Mo MOBLILLIEHHON TeMMepaType

1in
- 3530, F
£ - Byl 1970 g=_"r ", (25)
A (273+1)z A-en0
Mo notepe BUAUMOCTM
yalim
- N Fin (1,050 5) , (26)
4 IpBD 2
Mo MOHWKEHHOMY CoflepXKaHuo kucrnopoaa
ylin
o, )& 0,044 (27)
it =¢—In|l- ;
¥ 14 Big
—2 40,27z
=
Mo KaxOoMy M3 ra3o06pasHbIX TOKCUYHBIX MPOAYKTOB ropeHust
-1 1in
P TN P 2 , (28)
R A Bilz

rne g - pa3MepHbIN KOMMNSEKC, 3aBUCALLMI OT TEMMOThbl CropaHus mMaTtepuana u cB0oboHOro o6bema NOMELLLEHUS], KT;

£y - HavanbHas Temnepartypa Bosayxa B nometieHuy, °C;

» - MOKasaTenb CTENEHW, YYUTLIBAIOLLMIN N3MEHEHME MACChI BbIrOpatoLLLEro MaTepmana BO BPpEMEHM;

A- pa3MepHbIN NapameTp, YYUTbIBAIOLLMIA yAENbHY0 MacCOBYIO CKOPOCTb BbIFOpPaHWS roptovero Matepuana v nnoLwlanb noxapa, Kr-c —»

z - 6e3pa3mepr||71 napameTp, yLII/ITbIBaIOUJ,VIIZ HepaBHOMEPHOCTb pacnpeneneHna O®TI1 no BLICOTE NOMELLEHWS;

- HM3Las TennoTa cropaHua matepuana, MIOX-kr-1;

(- YAenbHas n3obapHas TennoemMkocTb rasa, Mk kr-1-K-t;
# - k03chbdmLUMEHT TennonoTeps;

7 - KOAPULMEHT NOMHOTLI FOPEHNST;

1~ - CBOBOAHbBIN 06bEM NOMELLIEHNS, M3 ;

& - KO3(PULMEHT OTPaXKEHVsI MPegMeToB Ha My TsX 3BaKyauuy;
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& - HadalnbHaa OCBELEHHOCTb, JIK;

Iy, - MPeAenbHas AanbHOCTb BUAVMOCTM B AbIMY, M;
D, - AbiMooGpasytowasi cnocoBHOCTL ropsiero Marepuana, Hi-mz: kr-i;
7.~ YAEnbHbI BbIXO[ TOKCUYHbIX ra30B Npy cropaHnm 1 kr Matepuana, Kr-kr-1;

X - npedjenbHO AonyctuMmoe cofepXaHne TOKCUYHOro rasa B NMOMELLEeHUU, Kr-mM-3

(Xcog= 0,11 kr - m-3; Kon™ 1,16 - 10-3 kr - M-3; Kue = 23 - 10-5 kr - m-3);

Lp, - YAENbHbIA pacXoz, KUCNIOPOAa, KI * KI-1.
Ecnu nog 3Hakom norapudgma nonyyvaerca oTpuuatenbHoe 4ucno, To AaHHbin ODIT He npeacTaenser onacHocTwu. [lapametp z
BbIYMCTISOT NO dopmyne
k i
Z=" |14l |, 0pm 7 <6 M, (29)
H H
rae ; - BbicOTa paboyelt 30HbI, M;
(30)

4 - BblCOTa NOMELLEHNS], M.
k=g 177058,

OnpepensieTcsa BbicoTa paboyen 30HbI

roe i, - BbiCOTa NMOLA/KM, Ha KOTOPOI HaXoAATCS NoAW, Haf MOroM MoMeLLEeHMs, M;
5 - PA3HOCTb BbICOT MOSa, PaBHasi HY/I0 MPU FOPU3OHTANIbHOM €ro PacroNOXKEHUM, M.

Cne,u,yeT UMETb B BUAY, YTO HanbonbLLe onacHoOCTH npy noXape noaseprarnTca nogu, Haxogduimeca Ha boree BbLICOKON OTMETKE.
I'IoeTomy, HanpumMmep, npu onpegeneHnn Heobxoanmoro BpemMmeHn 3Bakyauuun nogen n3 naptepa 3puTeNnibHOro 3ana C HakKMoOHHbIM MOJIoM

3Ha4deHue ; crenyet HaxoguTb, OPUEHTUPYACH Ha Hanbornee BbICOKO pacnonoxeHHble pAadbl Kpecerl.

I'Iapameprl A W x BbHMUCIAKT Tak:
Ona cny4yaa ropeHna XXuokocTtu ¢ yCTaHOBVIBLLIeIZCH CKOPOCTbHO
A=y F, u=1
roe WE yAenbHaa MmaccoBasd CKOPOCTb BbIrOpaHUA XXUOKOCTKU, Kr - M-Z- C-1]

ONs1 KPYroBOro pacnpocTpaHeHust noXxapa
A=105pp v n=3

rae v - NMMHeHas CKOpOCTb PacnpOCTPaHEHNs NaMeHn, M - C-1;
ANs BEPTUKaNbHOW UM ropM3OHTaNbHOW MOBEPXHOCTM FrOpeHus B Buae MpsSIMOYrofibHMKA, OfHa U3 CTOPOH KOTOPOro YBENMUYMBAETCSA B

OBYX HanpaelieHUAX 3a CHET pacnpoCTpaHeHuA niamMeHun (Hanpmmep pacnpocTpaHeHne OrHa B ropu3oHTaribHOM HanpaslieHUM No 3aHaBecy

rnocre oxsata ero nyamMmeHem rno Bceun BbICOTe)
A=ypvdn=2,

rae ; - NepneHavKynApHbIA K HaNpaBrieHNo ABKEHNS MaMeHn pa3mep 30HbI FOpeHus, M.
Mpy oTCyTCTBMM CneunanbHbiX TPeOOBaHUN 3HAYEHNA o U g NpuHUMaloTCs pasHbiMK 0,3 1 50 K COOTBETCTBEHHO, a 3Ha4YeHue Iy =20 m.
WcxoaHble aaHHblE 451 NPOBEAEHUSI pacYETOB MOryT ObiTb B3ATbl M3 CMPABOYHON NUTEpaTypbl.

o i 1T B Dy L TT
fxp m[z@,z@,zm,zm

M3 nony4yeHHbIX B pe3ynbTaTe pacyeToB 3HAYEHWUIN KPUTUHECKON NPOAOIKUTENBHOCTU NoXapa BblbMpaeTcs MMHUMarnsHoe
}. (31)

HeoBxoanmoe Bpems aBakyauum Noaei (&,. ), MUH, U3 PacCMaTpMBAEMOro MOMELLLEHNS PacCHMTLIBAIOT No dopmyne
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DBty (32)
60

e

[Mpn pacnonoxeHnn noAen Ha pasnudHbIX MO BbICOTE  NMowagkax HeoOxoaMMoe BpeMs 3Bakyauuu criefyer onpenensTb Ans
Ka)KO0W MioLLaaKun.

CBobogHbIi 06beM NOMELLLEHNS COOTBETCTBYET Pa3HOCTU MEXAY reoMeTpuyeckum o6bemom 1 o6bemom 060pyLoBaHUS Uy NPeaMETOB,
Haxoasiwmxcst BHYTpu. Ecnu paccuntatb CBOGOAHLIN OGbEM HEBO3MOXHO, LOMYCKAETCS MpUHMMaTh ero paBHbiM 80% reoMeTpudeckoro
obbema.

Mpy HamvuuM B 30aHUN  HE3BALIMIISIEMbIX FIECTHUYHBIX KIETOK, BEPOATHOCTb ¢ ANS NIOAEH, HaXOOALWMXCS B MOMELLEHUsX,
pacnonoXeHHbIX BbilLe 3Taxa noxapa, BblMUCIAOT Mo dopmyne

Q=in:1_Pn.3)' (33)
2.6. BeposiTHoCTb 3Bakyauuu nogen P, N0 HapyXHbIM 9BakyaLUMOHHBIM NECTHULE@M W APYTUMX NYTAMU 3Bakyauuu npuHumatoT paBHON
0,05 - B xwunbix 3gaHusx; 0,03 - B ocTanbHbIX Npy Hanuyuum Takmx nyten; 0,001 - npyn nx oTCyTCTBUN.

2.7. BepoATHOCTb a(ppeKTUBHOMO cpabatbiBaHus MPOTMBOMOXAPHOW 3aLUTLI E - BbIYUCTIAIOT Mo (opmyrie

3

R =1-TI0-&) (34)
i-1

rae » - YMCIOo TEXHUYECKMX PELLEHMA NPOTUBOMNOXAPHOW 3aLLUMTbI B 30aHAN;
R;- BEpPOATHOCTb 3dhdheKTUBHOrO CpabaTbiBaHMS ; -TO TEXHUYECKOrO PeLLeHus.

2.8. [Ins akcnnyaTupyeMblx 30aHu (COOPYXeHWn) BeposATHOCTb Bo3gencTema ODI Ha nogert AonyckaeTcs NpoBepsTb OKOHYaTENbHO C
UCMOMb30BaHMEM CTaTUCTUYECKNX AaHHbIX MO dopmMyre

M
=2 My 35
o5 (35)

g 0
T
roe » - KO3AMUUNEHT, yYUTbIBAKOLLMIA NOCTPaaaBLUNX NIOAEN;

7 - paccMaTpvBaeMblil Nepyroa aKCMyaTaum OAHOTUMHBIX 34aHWUIA (COOPYXXEHWI), TOA;
M, - HICIIO XXepTB Noxapa B paccmaTpuBaemoi rpynne 3[aHuii (CoopyxeHui) 3a nepuos;

N - obliee Ymcno nioaei, HaxoaAaWMXCA B 34aHUSAX (COOPYKEHNAX).

OOHOTUNHBIMK  CYMTAIOT  34aHust (COOpy)KeHMFI) C OOWHAKOBOW KaTeropMeﬁ I'IO)KapHOVI onacHocTW, oAguHaKoBOro d)yHKLI,MOHaJ'IbHOFO
HasHayYeHust 1 ¢ BNU3KMMN OCHOBHBIMU napameTrpamMmn. reoMeTpu4eckuMmn pasmepamu, KOHCTPYKTUBHbIMU XapakTepUCcTUKamun, KONn4eCTBOM
roproqe|7| Harpy3ky, BMeCTUMOCTbIO (LII/ICJ'IOM nogewn B 3}J,aHVII/I), npon3BoaCcTBEHHbIMU MOLLIHOCTAMMW.

3. OueHka ypoBHsA1 ob6ecneyeHusi 6e3onacHOCTY niogen

3.1. [ins npoekTMpyembIX 34aHni (COOpY>KeHW) BEPOATHOCTL MepBOHaYarbHO OLLEHMBAIOT Mo (3) Npu £, paBHOW Hyso. Ecnv npu aTom
BbINONHSETCS  yCcroBue ) ¢ of, TO Ge3onacHoCcTb nofe B 3A4aHusIX (COopyxeHusix) obecnedeHa Ha TpebyemMom ypoBHE CUCTEMOW
npenoTepalleHus noxapa. Ecnu aTo ycrioBue He BbIMOMHAETCS, TO pacyer BeposTHOCTW B3aumopencTeus™ OOT1 Ha nioden o cnenyet
Npou3BOAMTb MO PacYeTHbIM 3aBUCUMOCTSIM, NPUBEAEHHBIM B pa3a.2.

* TekCcT JOKyMEHTa COOTBETCTBYET opuruHany.- NpumedyaHne narotoButenst 6asbl AaHHbIX.

3.2. [lonyckaetcs yposeHb obecnederns Ge3onacHoCTy NoAei B 30aHMsX (COOpYeHWsiX) OLEHMBaTL N0 BEPOSTHOCTU () B O[HOM UMK
HECKObKYX NMOMELLEHUsX, Hanbonee yaaneHHbIX OT BbIXO40B B 6e30nacHyo 30Hy (HanpuMep BepXHUE 3TaXU MHOTOSTaXHbIX 30aHWi).

TMPUTNOXKEHWE 3
Obsi3amernbHoe

METO[ ONPEAENEHUA BEPOATHOCTU BOSHUKHOBEHUA NOXAPA (B3PbIBA) B NOXXAPOB3PbIBOOINMACHOM
OBBEKTE

HacTosawmn meTtoa ycTaHaBnmMBaeT NoOpsAoK pacyeTa BEPOSTHOCTM BO3HUKHOBEHMS NoXapa (B3pbiBa) B 00bEKTE U U3genuu.
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1. CywHocTb MeToaa

1.1. BeposiTHOCTb BO3HUKHOBEHWS NOXapa (B3pbiBa) B NOXapOB3pbIBOONACHOM 06bekTe onpedensitoT Ha aTanax ero npoeKTupoBaHus,
CTpOMTENbLCTBA U SKCNIyaTaumm.

1.2. Ona pacdetra BEpOATHOCTM BO3HUKHOBEHUSI MoXapa (B3pblBa) Ha OENCTBYIOLMX WNU CTPOSILLUMXCS OObekTax HeobxoaunMo
pacnonaratb CTaTUCTUYECKUMU [aHHBIMA O BPEMEHM CYLLECTBOBAHWS pPasfMYHbIX MOXapOB3PbIBOONACHLIX COOLITUA. BeposaTHOCTb
BO3HWMKHOBEHVSI NMoxapa (B3pbiBa) B MPOEKTUMPYyEMbIX OObekTax onpefensioT Ha OCHOBE MNokasaTeneil HafeXHOCTU 3neMeHToB obbekTa,
MO3BONSIOLMX PACCYUTLIBATL BEPOSITHOCTb MPOU3BOACTBEHHOTO 06OPYAOBaHMS®, CUCTEM KOHTPOMS WM YMpPaBleHusl, a Takke ApYrux
YCTPOMCTB, COCTaBMAOLWMNX OOLEKT, KOTOPbIE MPMBOASAT K peanusaumm pasnnyHbIX NOXXapOB3pbIBOOMACHbLIX COObITUN.

€KCT JOKyMeHTa COOTBETCTBYET opurnHany. - MMedaHne N3rotoBmuTena 0adbl JaHHbIX.
*T Mn 6

[Mog noxapoB3pbIBOOMACHBIMU NOHUMAKOT CODbLITUS, peanu3aums KOTOPbIX NPUBOAUT K OOpa3oBaHWMO roptoden cpenbl U MOSIBMEHWIO
WUCTOYHUKA 3aXKUraHus.

1.3. YucneHHble 3HaYeHNs HeobXoOMMbIX O PaCcHETOB BEPOATHOCTU BO3HMKHOBEHWUsSI Noxapa (B3pbiBa) nokasatenien HageXHoOCTU
pa3nuYHbIX TEXHONMOrMYECKUX annapaTtoB, CUCTEM YMNpaBIEHWs!, KOHTPOMs, CBA3M U TOMYy NOAOOHBIX, UCMOMNb3yeMbIX NPU MPOEKTUPOBaHUM
obbekTa, UM UcxofHble AaHHble ANs UX pacyeta BblbupatoT B cootBercTBuM ¢ TOCT 2.106, MOCT 2.118, FOCT 2.119, TOCT 2.120, TOCT
15.001*, 13 HOPMaTUBHO-TEXHNYECKOW LOKYMEHTaLuM, CTaHOapTOB W MacrnopToB Ha aneMeHTbl obbekTa. Heobxoaymble cBegeHnst MoryT ObiTb
nonyyeHbl B pesynbtarte cbopa 1 06paboTku CTaTUCTUHECKUX AaHHbIX 00 OTKa3ax aHanm3vpyeMbiX 3NIEMEHTOB B YCIOBUSX 3KCMyaTaLuu.

* B Poccuickon ®enepaumm gevictsyet FOCT P 15.201-2000.

CGOp HeOﬁXOD,VIMbIX CTaTUCTUYECKMX AaHHbIX MPoBOAAT MO efVHon nporpamMmme, BXOASILLEN B COCTaB HACTOSALLEro MeToAa.

1.4. MoxapoB3pbIBOONACHOCTL N0GOro o6bekTa onpedensieTcs NoXapoB3pbIBOONACHOCTHI0 €r0 COCTaBHbLIX YacTel (TEXHOMNOrMYeckKux
annapaTtoB, yCTaHOBOK, MOMeLLEHWiT). BeposTHOCTb BO3HWKHOBEHWS Moxapa (B3pblBa) B 0ObekTe B TedeHWe ropa (73 BbIYWCASIOT MO

dopmyrne
n
QUIzy =1-TI1-& (7N, (36)
-1
e O, (II7) - BePOATHOCTb BO3HWUKHOBEHWS MOXapa B ; -M NoMeLLeH 06bekTa B TeueHe roaa;
» - KONMYECTBO NOMELLIEHWI B OObekTe.

1.5. Bo3HukHOBEHME noxapa (B3pbiBa) B nobom u3 nomelleHun obbekta (cobblTue jrrr) 0OyCNOBNEHO BO3HWMKHOBEHMEM noXapa
(B3pbIBA) MNW B OLHOM U3 TEXHONOMMYECKMX annapaToB, HAXOASLLMXCS B 3TOM NoMeLLeHUn (CobbiTve HTAJ-), UM HenocpeacTBEHHO B 0Obeme

“ccnefyemoro rnomelleHust (cobbitue 76, ). BeposTHOCTL (o, (777} BbIMMUCNAIOT Mo (hopmyne

m
05 (1T =1 -{H[l -0Q; (zm)]}- [1 - (FTO)); (37)
rge QJ.(}]’TA) - BEPOATHOCTb BO3HMKHOBEHMA NoXXapa B -M TEXHONOINM4Y4eCckoM annaparte ; -ro noMeLleHna B Te4eHne roga,
Q;' (HO) - BEpOATHOCTb BO3HMKHOBEHUA NOXapa B obbeme ; -0 NomMeLleHnda B Te4eHune roga;
m = KONMN4eCTBO TEXHONTOrM4YeCcKnx annapaTtoB B ; -M NOMeLLEeHUN.

1.6. BosHukHOBeHME noxapa (B3pbiBa) B t0O6OM M3 TEXHONMOrndeckux annapatoB (cobbiTue EE’TAJ-) MNN HenocpeacTBEHHO B 0Gbeme
nometeHnst (cobbiTue 77¢;) OOYCrOBIIEHO COBMECTHbIM ObpasoBaHMem roproden cpefbl (CobbiTe r¢r) B paccMaTpuBaemMoM 3reMeHTe
obbekTa 1 MosiBNeHnem B 3TOii Cpeae UCTONHNKA 3akuraHmua (CoBbIThe ;rz3). BepoaTHocTs (g, (770) ) WM (@, (7774} ) BOSHUKHOBEHMA Noxapa B

paccMaTpuBaeMom anemeHTe obbekTa paBHa BEpOATHOCTN 0ObeauHeHUs (CyMMbl) BCEX BO3MOXHbIX MOMapHbIX NepecedeHunii (MpovM3BeaeHuin)
CryYanHbIX COBbITUIN 0Bpa30BaHMSA rOPIOYNX CPEL U MOABIIEHNS CTOYHUKOB 3aXKUraHUi

£ N
G (IO =gy ch~‘|1 Ul' TCT H3) | (38)

roe g - KOMUYECTBO BUOOB rOPHOYMX BELLECTB;
37 - KOTNIMYECTBO UCTOYHUKOB 32XKUTaHWSI;
I'c,- cobbiThe 06pasoBaHna -1 ropiovei cpeabl;

Hj’n - COObITME MOSIBNEHUST 3 -TO UCTOYHUKA 3aXKUraHUS;
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(] - CneLmanbHblii CUMBON NepeceyeHuns (NPon3BeaeHnst) CobbITHi;

|J - cneumanbHbI CUMBOM 06beANHEHNS (CYMMbI) COBbITUIA.
BepoaTtHocTb (&, (170)) wim (Qj.(gr_,q)) BbIYMCNAOT MO annpoKCUMUpYoLLEen chopmyne

E N
O, (I0) =1-TITT [1- @ (F'Cy) Qi H3, I TC, ], (39)
k=1n=1

rae (. (I'Cy) - BEPOATHOCTb MNOSABIIEHUA B ; -M 3JIEMEHTE obbekTa ;C-IZ rop}oqeﬁ cpenbl B Te4eHne roaa;

O, (43, I, - YCNOBHasA BEPOATHOCTb NOABMNEHUS B ; -M 3reMeHTe 06beKTa » -ro UCTOYHMKA 3aK/raHWs, CNOCOBHOTO BOCNNaMEHUTb . -10
roptouyio cpeay.

2. PacueTt BepOATHOCTU 06 pa3oBaHuA roproyen cpeabl

2.1. OBpasosaHue roptoyen cpedpl (CobbiTve Fr, ) B paccMaTpyBaeMoM aneMeHTe oBbekta 0ByCrioBMEeHO COBMECTHBIM MOSIBNEHNEM B
HEeM [OCTaTOYHOro KonuyecTBa roployero BelecTBa wnu matepuwana (cobbitne rg) v okucnutens (cobbiTve oz ) C y4E€TOM napameTpoB
COCTOsiHWA (TemnepaTtypbl, AaBfeHWs U T.4.). BeposTHOCTb 0obpasoBaHus ;- roprouei cpedpl (g (ic)) ANA Chy4Yas He3aBMCMMOCTU
COBLITUN Fg W oz BLIMMCIIAOT MO dopmyre

O (ICT ) =0y (TB) Q4 (0K, k=1+10(m-1), (40)
rae Q!. (FBI) - BEPOATHOCTb NnoaABeHNA [OOCTaToO4YHOro Anga 06pa3OBaHI/IF| roproqeil cpeabl KonunyecTBa E-FO roptoyero Beuiectsa B ; -M
areMeHTe obbeKkTa B TeYeHue roaa;

(0K, - BEPOATHOCTb NOABMNEHWA [OCTATOMHOrO AN 06pasoBaHWsA roploYen Cpeabl KONMYECTBA ;-0 OKUCIUTENS B ; -M dNeMeHTe
obbekTa B TedeHue roga;

k.[.# - NOPAOKOBbIE HOMEpPa roproqelh cpeabl, ropro4yero BewecTsa u okmcnutTend.

2.2. MNosBneHne B paccMaTpvBaeMoM 3nemeHTe obbekTa roproyero BeLecTBa ;-ro Buaa SABNSETCA cneacTBveM peanusaumm niobon
U3 g, NpUYMH. BepoaTHOCTL (3, (75, ) BbIMUCTIAIOT MO dopmyrie

0, (TBy) =1- f{l[l -0yl (41)

rne ¢ {ax, - BEPOATHOCTb peanunsauunn no6on n3 a, NPVYKUH, NPUBEOEHHbLIX HKE;
& (@) - BEPOATHOCTb NMOCTOSAHHOIO NPUCYTCTBUA B ; -M INIEMEHTE obbekTa roproyero sewecTtea i -ro Bnaa;

Oy (a;) - BEPOATHOCTb pasrepmMeTusaumy annaparoB Ui KOMMYHUKaLUA C FOPHOYMM BELLLECTBOM, PACMOSIOKEHHBIX B j -M dfiEMeHTe
obbekTa;

{; (@3 ) - BEPOATHOCTb 06pa3oBaHnsa roptovero BeLecTsa B pedyfbTate XMMUYECKON peakuum B ; -M 3f1IEMEHTE 00beKTa;

£ (@4) - BEPOATHOCTb CHWXEHMA KOHLEHTpauun (pnermamaaTopa B ropro4yem rase, nape, Xvokoctm uim al3poB3BECU ;-ro 3J1eMeHTa
06beKTa HKe MUHMMAaNbHO D,OI'IyCTVIMOIZ;

{0 (25) - BEPOATHOCTb HAPYLUEHNS NEePUOANYHOCTM OHYUCTKN ;-0 3NeMeHTa O6bEKTa OT FOpHOYKX OTXOA0B, OTMIOXKEHWIA NbInK, NyXa 1 T.4.;

z - KONNYECTBO g, MPUHMH, XapaKTEPHbIX ANs ;-T0 06bekTa;

# - NOPSAOKOBbLIN HOMEP NPUYUHBI.

2.3. Ha feicTByoLWMX U CTPOSALLMXCS 0ObEKTax BEPOSTHOCTD ( (2, fa,)) Pean1saLmm B ;-M aneMeHTe oGbekTa g, MpUYMHLI, NPUBOASLLEN K

NOSIBMIEHNIO j-TO FOPIOYEro BELLECTBA, BbIYMCISAOT Ha OCHOBE CTATUCTUMYECKMX AaHHbIX O BPEMEHU CYLLECTBOBAHWS 3TOW MPUYMHBI MO
dopmyne

Ko m
Oilag)=—2 315, (42)
Tp sl

roe x, - koacbdmumeHT 6e3onacHocTy, onpeaeneHne KOTOporo U3NoXeHo B pasa.4;
T~ GHANN3NPYEMbIVi NEPUOL BPEMEHM, MUH;

m - KONnM4YecTBO peanusauumn @, MPVU4UHbI B ; -M 3JIEMEHTE obbekTa 3a aHanusvpyemblin Neprmoa BpEMEHM;
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;- BPEMS CYLIECTBOBAHUS! o, MPUYNHBI MOSIBIEHUS! -0 BUAA FOPIOYEro BELLECTBA MU - peanu3aLmn B TeHeHNe aHannanpyemoro
nepuoaa BPeMEHW, MVH.

ObLme TpeboBaHus k Nporpamme cbopa 1 06paboTku CTAaTUCTUHECKUX AaHHBIX U3NOXEHbI B pa3a.4.

2.4. B npoeKTMpyembIX 3neMeHTax 06bekTa BEpPOATHOCTb ((, (a,)) BbIMMCMIAIOT AN Nepuoaa HopManbHON 3KChMyaTalum aremMeHTa Kak
BEPOSATHOCTb OTKa3a TeXHUYECKMX YCTPONCTB (13aenuii), 06ecne|mBatoLLX HEBO3MOXKHOCTb peanmaaumnm ¢, NPpUYKH, No dopmyne

QJ'(an)=l_PJ"(an)=l_e_M‘ (43)

rae E(a,) - BEPOATHOCTL Ge30TKasHOM paboThbl NPOM3BOACTBEHHOrO 06OPYAOBaHMSA (M3AENNS), UCKITIOYAIOLLEro BO3MOXHOCTbL peanusaummn g,
NPUYKHBI;

2~ VHTEHCVBHOCTb OTKA30B NPOM3BOACTBEHHOTO 060PYA0BaHNA (M3AENNS), UCKIIOHAIOLLEro BO3MOXKHOCTb peanuaaumnm g, NPUYUHLI, Y-1;

- 0bLLee Bpems paboTbl 060pyA0BaHUS (M34enuvst) 3a aHanM3npyeMblil Neprog BPeEMEHH, u.

2.5. [laHHble 0 HapexHoCTM 0BopyaoBaHUs (M3OEnVs) NpUBEAeHbl B HOPMAaTUBHO-TEXHUYECKMX OOKYMEHTax, cTaHgapTax M nacrnoprax.
MNHTEHCMBHOCTE OTKa30B 3S1EMEHTOB, NPUOOPOB 1 annapaToB NpuBeaeHa B pasf.5.

2.6. Mpu OTCYTCTBMM CBEdEHWI O MapaMeTpax HafgeXHOCTWM aHanusMpyemoro obopyaoBaHusi (M3fenusl) nocregHue onpeaenstoTt
pacyeTHbIM NyTEeM Ha OCHOBE CTaTUCTUYECKMX AaHHbIX 00 OTKa3ax 3Toro obopyaoBaHus (M3genus).

2.7. lNosiBneHve B ; -M anemeHTe obbekTa ;- -TO Bnaa oknucnutena AasndeTca crnengcrtsmem peannsaumnm no6on n3 &, NMPUHVH.

BeposaTHocTb (2 (0K}, )) BbIMMCNIAIOT MO dhopmyIie

0, (0K;) =1~ f_{l[l -0z, ), (44)

rae ¢ (bn) - BEPOSTHOCTb peanusawmn nobon na3 &, NPUYYH, NPUBEAEHHBIX HUXE;

Q; (%) - BEPOSTHOCTE TOTO, YTO KOHLIEHTPALIUA OKVCTTUTENS, NOAABAeMOoro B CMECh ;-F0 dnemeHTa obbekTa, Gorblue JonycTUMOi Mo
roployecTu;

Q!. (332) - BEPOATHOCTb NogcoCa OKUCIUTENA B 3'-I7I MOMEHT C ropro41m BELLECTBOM;
Q!. (};.3) - BEPOATHOCTb MNOCTOAHHOIO NPUCYTCTBUA OKUCITUTENA B ; -M 3N1IEMEHTEe 00bekTa;

2 (r4)- BEPOATHOCTb BCKPLITUSA ;-F0 3neMeHTa oBbekTa C roployMM BellecTBoM 6e3 npedBapuTenbHOrO NponapusaHua (MPoAYBKY
VHEPTHbLIM ra3om);

z - KOMMYECTBO &, MPUYMH, XapaKTepHbIX ANA ;-0 3nemeHTa obbekTa;

» - MOPSIQKOBBIA HOMEP MPUYWHBI.
2.8. BepoATHOCTM ((;ik,]) peanuaaumn cobbiTuit, 06ycnaBnmBarLLX BO3MOXHOCTb MOABMEHUS OKUCIMTENS ;-ro BW4A B OMNAcHOM

KOMMYecTBe, BbIYMCIISIOT A4S NPOEKTUPYEMbIX 31IeMEHTOB Mo diopmyrnie (43), a ANs CTPOSILLMXCA M OEUCTBYIOLLMX NEMEHTOB Mo hopMy e
(42).

2.9. BepoatHocTb (((k4)) MOACOCA OKACNUTENS B annapar C ropioYrM BELIEeCTBOM BbIYMCISIOT Kak BEPOSTHOCTb COBMECTHOW
peanusaunm OByX COBbITWA: HaxokAeHue annaparta nof paspexeHvnem (cobbitve g ) v pasrepmervsauum annapara (cobbitve g,) no
dopmyrne

G (bE) = Qz'(Sl ) o (32) . (45)
2.10. BepoATHOCTb ((;(5;)) HaxoxaeHus ;-ro anemeHTa obbekTa nof paspexeHueMm B oblieM cryvae BbMUCNAOT no copmyne (42),
NpYHUMalOT pPaBHOW eauHWLLE, €CnM 3NeMEHT BO Bpems paboTbl Haxooutcst nopg paspexenvem, u 0,5, ecnu anemeHT C paBHOM

NepnoanyHOCTbO HAaXoAUTCA NoA paspeXxXeHnem 1 aaBreHnem.

2.11. BepoATHOCTb ((4(5,1) pasrepMeTusaumy ;-ro dMeMeHTa Ha pasHblX CTaausix ero paspaboTku U 3KChryaTtauuy BbIMMCHSIOT Mo
dopmynam (42 n 43).

2.12. MNpu pacueTte BEpOSITHOCTM 06pasoBaHNs B NPOEKTUPYEeMOM ariemMeHTe obbekTa roptoden cpeabl ( (@, (7)), HapyLIeHNst PeXUMHOro
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XapakTepa He y4uTbIBatoT.
2.13. Mpyn HeoBXOAMMOCTM YUNUTLIBAIOT U UHbIE COBLITUS, MPUBOASILLME K 0Bpa30BaHMIO roproYen cpeabl.
3. PacueT BepOATHOCTU NOSIBNMIEHUSI UICTOYHUKA 3aXUraHUA (MHULIMMPOBaHUS B3PbIBA)

3.1, TosiBNeHMe »-ro0 UCTOYHMKA 3&KUMaHMA (MHULMMPOBAHMSA B3pblBa) B aHanM3MpyemoM oneMeHTe obbekta (cobbiThe i3, )
0ByCrnoBreHo MOSIBNEHMEM B HEM x-FO 3HEepreTUYecKoro (TemroBoro) MCTOMHMKa (cobbiTve Tif,) C NapameTpamu, [OCTaTOYHbIMM AMNs
BOCMIAMEHEHIs! i -1 Toptoven cpefbl (CoBbITue pF). BepoaTHOCTb (@ (#3, / I'Cy) ) NOSIBNIEHNUS » -rO UCTOYHWKA 3EXUrAHWS B ;-M 3rieMeHTe

o6bekTa BbIYMCISAOT No dopmMyne

_ s s
Oy (M3, { TCy) = Qu(TH, ) Gi(BY) (46)
roe QJ. (THH) - BEPOATHOCTb NOABIIEHUA B ; -M 3N1EMEHTe o6be|<'ra B Te4eHune roaa » -ro saHepretTn4eckoro (TeI'IJ'IOBOFO) NCTOYHUKA,

Q!_ (Bf)- yCJ'IOBHaFI BepOHTHOCTb TOro, 4TO BOCMJ1aMeHdArLWwaa CI'I0006HOCTb noasmBlLleroca B ;-M anemMeHTe 06be|<'ra »-Tfo

3HepreTM4YecKoro (TEMMOBOrO) MCTOYHUKA AOCTATOUHA A 3aXKUraHus -/ roproyeit cpefbl, HaxoasaLwencs B 3ToM aJieMeHTe.

3.1.1. Pa3psag atMoccepHOro anekTpudecTsa B aHanv3npyeMoM 3reMeHTe obbekTa BO3MOXEH WIU Mpy NnopaxeHun obbekta MOoMHUewn
(coBbiTvie (), nnm Mpy BTOPUYHOM ee BO3AENCTBUN (COBbITUE (), UMK MPKM 3aHOCE B HETO BbICOKOTO MoTeHuuana (cobbitue ;).

BeposTHOCTb (o (T3,,) ) Pas3psaaa aTMocdiepHOro aNeKTpUIecTsa B ; -M aneMeHTe 06bekTa BbIMUCHIAIT No dopmyne

& (TH ) =1‘E[[]_Qi(cn)]’ (47)

n=

roe o (c, ) - BEPOATHOCTL peanusaLum niobon us ¢, MPUHUH, NPUBEOEHHBIX HIXKE;
() - BEPOSTHOCTL MOPaXKEHUS! ; -rO SNemMeHTa obbekTa MONHWEN B TeYEHME roaa;
(@;(C74) - BEPOATHOCTb BTOPUYHOTO BO3AENCTBUS MOMHWW Ha ; -t 9neMeHT obbekTa B TeyeHve roaa;
(@;(C;) - BEPOATHOCTb 3aHOCA B ;-1 31eMeHT 06beKTa BbICOKOro noTeHumana B TedeHure roaa;

» - NOPSIAKOBBIN HOMEP MPUYUHDI.

3.1.2. TlopaxeHue ; -ro anemeHTa oGbekTa MOSTHMEN BO3MOXHO NPU COBMECTHOWM peanu3auum AByX COObITUMIA - NPAMOro yaapa MOSHUM
(coBbITHE £,) W OTCYTCTBUS HEMCMPABHOCTM, HEMPABWILHOTO KOHCTPYKTMBHOMO WCMOMHEHMSt UMW OTKa3a MOMHWeOoTBoAa (CObbITUE f ).

BeposaTHocTb ( () )) BbIMUCTIAIOT MO dhopmyre

G (Cl) = (31)' e (52 )’ (48)
rge QJ'(I'I) - BEpPOATHOCTb OTCYTCTBUA HEUCNpPpaBHOCTK, HENpPaBWIIbHONO KOHCTPYKTUBHOIO WCMOJTHEHNUA WU OTKa3a MOJ1HMeoTBOoAa,

3aLLMLLAIOLLErO ;i1 3anemMeHT obbekTa;
@, (5, )- BEPOATHOCTL NPAMOTO yapa MOMHNM B ; -il 3MeMeHT 06bekTa B TedeHue roaa.

3.1.3. BeposaTHocTb (3, iz, 1) NPAMOro yaapa MOfHWM B 06bEKT BbIMMCIISAIOT Mo hopmyne

0 (t)=1-2 ", (49)
rae N, - Y4CMO MPsiMbIX YAaPOB MOMHMN B obbekT 3a rog;
Ty, MPOAOMKMTENBHOCTL Nepuoaa HabntoaeHus, rog.
[nsa 06beKToB NPSAMOYrornbHOM hopMbI
s
Ny = (S+6H) (L+6H) n, 107 (50)
Onsa kpyrnbix o6bekToB
By = (2R+6H) ny 1070 (51)

roe g - AnvHa obbekTa, M;

7.- WupuHa obbekTa, M;
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4 - HanbornbLuasi BbicoTa obbekTa, M;
= - pagnyc obbekTa, m;

», - CPeaHee Y1CIIo yAapoB MOMHNM Ha 1 KM2 3eMHOW NOBEPXHOCTU BbIOMPalOT 13 Tabn.3.

Tabnuua 3
MpPOAOMKNTENBHOCTL PO30BOM 20-40 40-60 60-80 80-100 v bonee
OeATEenbHOCTH 3a rof, 4
CpenHee 4ncno yaapoB MOMHUM B rog Ha 1 kM2 3 6 9 12

3.1.4. BeposiTHOCTb (¢ ]) MPUHMMAIOT PaBHOM eAUHWLE B Criy4ae OTCYTCTBMSI MOMHME3ALNTbI Ha OGbEKTe UMK Hanmuims owmnBoK npu
€e NPOeKTUPOBaHNUN 1 N3rOTOBIIEHNN.

BbiBOA O COOTBETCTBUM OCHOBHbIX NapaMeTpoB MOSHWEOTBoAa TpeboBaHUAM, NpeabsiBNsieMbIM K MOMHue3awmTe obbektoB 1, 2 1 3-1
KaTeropwi, 4enatT Ha OCHOBaHUM pe3ynbTaToB NPOBEPOYHOrO pacyeTa u AeTanbHoro obcnenoBaHns MonHveotsoda. OCHOBHbIE TpeboBaHUs
K MonHueoTBogam obbektos 1, 2 v 3-11 kateropuit npueeaeHsl 8 CH-305. Mpy Hanuyimm MomHMesalnTbl BEPOSITHOCTL ((,(z 1) BBIMMCIIAOT MO

topwmyne

K m
Gilt) = r—ﬁ- T -8) (52)

p J=l
roe X - KoapmumeHT Ge30nacHOCTH, OnpeaeneHme KOTOPoro U3NOXeHo B pasa.4,

Ty~ aHanmampyeMblﬁ nepunoa BpemMeHn, MUH;
" BpemMs CyLleCcTBOBaHUA HENCNPaBHOCTU MOJSTHMeOTBOAa npn j -nee peanusauunn B TedeHne roga, MmnH;

m - KONMN4eCTBO HEeUCnpaBHbIX COCTOSIHAA MOSNHNE3aLLUTbI;

§ - BeposATHOCTb 6e30Tka3HOoN paboTbl MOMHME3aLLUTbI
(g = 0,995 npn Hanu4um monHwesawmTel Tna A n g = 0,95 npu Hanv4uM MonHKesawwuTbl Tuna b).

,D.J'Iﬂ NPOEeKTUpyeMbIX 00bekToB BEPOATHOCTb OLLNOKM npu NpoeKTnpoBaHUN MonHUe3alunTbl He pacCYUTbIBAKOT.

I'IpM pac4yere Q;-':ﬁ) CyLLl,eCTBy}OLLI,eVI MOJITHME3aWnTbl HapyLweHne nepnognvyHOCTU NpPoOBEPKM COMpPOTUBIIEHUA 3asemnurenen (O,D,I/IH pa3 B

ABsa ro,qa) pacUueHMBAOT KaK HaxoxaeHne MOINnHMe3awnTbl B HeUcrnpaBHOM COCTOAHUWN. BpeMﬂ cyuiecTBOBaHUA aTOMN HencnpaBHOCTU
onpeaendarT Kak NpoaoINKUTENbHOCTb Nepuoaa Mexay 3aniaHUpoBaHHbIM U CbaKTVI‘-ieCKVIM CpOoKamMu NpoBEpPKN.

3.1.5. BeposaTHoCTb ( (7, ) ) BTOPUYHOTO BO3AEVICTBUSA MOSTHUM Ha OBLEKT BbIMMCNAIOT Mo dhopmysie

0i(Cy)= 2l ) Gl ) (83)
rAe g (ts) - BEPOATHOCTL OTKa3a 3aLMTHOMO 3a3eMITeHVs B TeYeHne roga.
3.1.6. BepoATHOCTb ({(t;)) NPWM OTCYTCTBUM 3aLUUTHOTO 3a3EMIEHWA WM Mepembldek B MecTax COMKEHWs MeTannn4eckmx
KOMMYHUKaLUIA NpUHUMAIOT paBHOWM eauHuue. BeposaTHOCTb (((t;)) HEMCNpaBHOCTW CYLLECTBYIOLLEA CUCTEMbl 3alUMTbI OT BTOPUYHLIX
BO3L4EMCTBUIA MOMHWM ONPESENsoT Ha OCHOBaHWM PesybTaToB ee 06CNefoBaHNs aHanorMyHo BEPOSITHOCTY ( (; (@, ) ) MO cpopmynie (42).

Ona NPOEeKTUpyeMbIX obbekToB BEPOATHOCTb OTKa3a HeucnpaBHOCTU 3aLUUTHOINO 3a3eMIieHUA He pacCYUTbIBAaeTCA, a NpUuHMMaeTCA
paBHOlZ eaAvHunue Unu Hyn B 3aBUCUMOCTU OT ee Hann4na B NpoekTe.

3.1.7. BeposATHOCTb ((,(7;)) 3aHOCa BLICOKOrO NnoTeHumana B 3aliuuaemMblil 0GbeKT BbIMUCTIAIOT aHanorM4Ho BEPOATHOCTY ( () no
(53).

3.1.8. BepodATHOCTb () (¢, ) Npn pacyete (¢, () U (G, (c5)) BblMMCnAOT no dopmyne (49), mpuyem 3HadeHWst mapameTpoB s U 7 B
dopmynax (50 n 51) Heobxoanmo yBennynTb Ha 100 M.

3.1.9. OnekTpudeckas uckpa (ayra) MOXeT MOABUTLCSA B aHaNWU3UPYyEeMOM areMeHTe obbekTa (CobbiTue 71, ) MPY KOPOTKOM 3aMblKaHum
3IEKTPONPOBOAKN  (COBLITUE ¢ ), MPU MPOBEAEHWM BNEKTPOCBAPOUHbIX PaboT (COBbITWE ¢,), MPU UCKPEHUM BNEKTPOOGOPYAOBaHMS, He
COOTBETCTBYIOLLErO MO MCMOMIHEHWIO KATEropun M rpynne roprodel Cpeabl, HaxoasAwWwenca B 9TOM afieMeHTe (CobbIThe ), NpU paspagax
CTaTVN4ECKOTO AIEKTPUHECTBA (COBBLITHUE ¢, ).
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BeposaTHoCTb ( (;(TH,,) ) BbIMUCIAOT Mo popmyne

0, (7%, = 1- I - G )] - (54)

n=l

roe (e, )- BEPOATHOCTb peanusauun no6on n3 2, MPUHVH, NpUBEOEHHbIX HUXKE;
Oy [:gl) - BEPOATHOCTb NOABIIEHNA UCKP KOPOTKOro 3aMblKaHUA SNTEKTPONPOBOAKM B ; -M 3JIEMEHTE B Te4YeHue roaa;
oh (92) - BEPOATHOCTb NpoBeeHUA 3JTIEKTPOCBapPO4HbIX pa60T B j-M 3IieMeHTe obbekTa B TeUYeHMe roaa;

(0, (z3) - BEPOATHOCTb HECOOTBETCTBMA 3MEKTPOOBOPYAOBaAHNA ;-r0 3nemMeHTa obbeKkTa KaTeropum 1 rpynne ropioyeii cpefsl B TedeHne
roga;

Oy (94) - BePOATHOCTb BO3HUKHOBEHUA B ; -M 3JIEMEHTE obbekTa pas3paAnoB cTaTu4eckoro anekrpuyecTsa B TedeHne roga,
z - KONUYECTBO gz, NPUYNH;

x - MOPSAKOBbIA HOMEP NPUYKHBI.
3.1.10. BepoaTHOCTb ({3, [z }) NOABNEHUS B ; -M 3/IEMEHTE 0BbeKTa MCKDP KOPOTKOTO 3aMbIKaHWSA BLIMMCHAIOT TOMBKO AJ1S AENCTBYOLMX Y

CTPOALLMXCS 3NEMEHTOB 0OBEKTOB MO chopmyne

@ (e) =) G vw) Qi) (55)
roe QJ. (Vl) - BEPOATHOCTb BO3HUKHOBEHWNA KOPOTKOIro 3aMblKaHUA 3JTEKTPONPOBOAKU B ; -M 3N1EMeHTe O6‘beKTa B Te4YyeHue roga;

O;(w) - BEPOATHOCTb TOrO, YTO 3HAYEHWE SBIIEKTPUYECKOrO TOKA B j-M dNeMeHTe OObekTa NEeXWT B AnanasoHe MoxapoonacHbIX
3Ha4YeHUN;

{;(z) - BEPOATHOCTb OTCYTCTBMA WIM OTKasa annapartoB 3aliMTbl OT KOPOTKOro 3amblkaHusA B TedeHue rofa, onpegenstouascsa no

n.3.1.30.
3.1.11. BepOHTHOCTb ({; (v )) KOPOTKOro  3amblkaHNA 3NEKTPOnpoBOAKMN Ha D,eIZCTByIOLLI,VIX N CTPOALLMXCA 0o0beKkTax BbIMUCIAT Ha

OCHOBaHUW CTaTUCTMYECKNX OaHHBIX MO dopmyrne (42).

3.1.12. BepOﬂTHOCTb (& (v 1) HAXOXKOEHUA 3NEKTPUHECKOro Toka B AMana3oHe noXxapoonacHbIX 3HaYEeHUIN BbIYUCTISIOT MO q)opmyne

-4

QJ' (v2) = 7 - _ I; ’ (56)
j 0

roe 7., - MakcumanbHoe yCcTaHOBNMBLLIEECA 3Ha4eHMe ToKka KOPOTKOro 3amMblkaHuA B kabene unu nposoae;

Iy - AnNUTenbHO AONYCTUMBINA TOK ANs kabens unu Nposoaa;

[ - MMHMMarbHOE NOXapoonacHoe 3Ha4eHne TokKa, NpoTekatoLero rno kabento nnu nposoay;
Iy~ MaKkcvManbHoe NoXapoornacHoe 3HaYeHne ToKa, MpoTeKatkoLLero no kabento; ecnum I bonble ;

K3

TO NpUHUMAIOT I = I

K3 '

3Ha4eHVsi TOKOB [, W [, OMPenensitoT akcnepumeHTansHo. [ns kabenen u NpoBOAOB C NOMMBUHUIXTIOPUAHON u3onsumen j = 2,5 7y, a
3Havenvie 1, = 217; v 187, Ans kabens u NpoBoAa COOTBETCTBEHHO. B OTCYTCTBME A@HHBIX MO 7 U j, BEPOSATHOCTb (0, (v4)) MPUHMMAIOT
paBsHoW 1.

3.1.13. BepoaTHOCTb ({3, (2,7) MPOBEAEHMA B ; -M 3rieMeHTe 0BbeKTa 31eKTPOCBapOUHbIX PaboT BLIMUCIIAIOT TOMbKO AMNS AENCTBYOLMX Y
CTPOSALLMXCS 3NIeMEHTOB 0ObeKTa Ha OCHOBE CTaTUCTMYECKUX AaHHbIX NO dopmyne (42).

3.1.14. BepoAatHOCTb ((;(z)) NPY HENpepbiBHOM paboTe 3neKkTpooGopyAOBaHUS MPUHUMAOT Ha BCEX OBbeKTax paBHOW eAuHULe, ecrin
3neKTpoobopyAOBaHNE He COOTBETCTBYET KaTeropum u rpynne roptoyen cmecu, unu 10 - - ecnu cooTBeTcTByeT. [Npy nepuognyeckon pabore
3nekTpoobopyaoBaHNs M ero HEeCcOOTBETCTBUWM KaTEropuu W rpynne roprodeit cpeabl BEepoATHOCTb ( (;(z;)) BbIMWCNAIOT aHaNorn4Ho
BEpPoATHOCTM  ((2;(a,)) NO dopmyne (42). Ecnu anektpuyeckast WCKpa MOSIBASETCA MUWb MNPU  BKIIOYEHWM U BbIKMOYEHUM
anekTpoobopyaoBaHus, He COOTBETCTBYIOLLENO KaTeropum 1 rpynne roproden cpegpl (Npu »; BKIIOYEHUAX U BbIKITHOYEHUSIX), TO BEPOSTHOCTb (
(s (#5)) BBIMMCNAIT aHANOMMYHO BEPOATHOCTYU ((;iz; 1) NO chopmyne (49). B criyuae coOTBETCTBUS 3I1eKTPOOBOPYAOBaHMs ropioven cpeae,
BbI4MCIIEHHOE N0 dhopMyIe (49) 3HaueHNe BEPOATHOCTY (o, (25 1) YMHOXaIOT Ha 10-2.

3.1.15. BeposiTHOCTb ( (2 (2,)) NOSBIIEHNSA B ; -M 3f1eMEHTE 06beKTa UCKP CTaTUYeCKOro 3MeKTpUYecTBa BoIMUCTIAIOT Mo dhopmyre

& (94)=Q:' [Xl) & (X2)’ (57)
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roe o, (Xl) - BEPOSITHOCTb NOSIBIIEHNS B ; -M 3MIEMEHTE YCNOBUIA ANs1 CTAaTUYECKOW 3M1eKTpusaLmmn B Te4eHne roaa;

& (X2)- BEPOATHOCTb Hann4na HencrnpaBHOCTU, OTCYTCTBUA U HeSd)@eKTVIBHOCTI/I cpeacTB 3alnTbl OT CTaTUYECKOro afiekrpu4ecTea B
TeYyeHue roaa.

3.1.16. BepoAaTHOCTb ((3,(X;)) NPUHUMAOT PaBHOM €AMHMLE, €Cn B ;-M drieMeHTe OGbekTa MPUMEHSIIOT U BbIGUpaloT BeliecTsa ¢
yAenbHbIM 0GbEeMHbIM 3MTEKTPUYECKM COMPOTUBIEHEM, npesbilwatowmm 10 s OM-M. B ocTanbHbIX crydasx (¢, (%) ) NPUHAMAT paBHOM
HY 0.

3.1.17. BeposATHOCTb (2 (X, ]) NPUHUMAIOT paBHOWM eAuHWLE NPU OTCYTCTBUM i HE3OIEKTUBHOCTU CPEACTB 3alUMTbI OT CTATUYECKOro
anekTpuyecTsa. BepoaTHocTb (,(X,)) HEMCNpPaBHOCTM CPEACTB 3alUMTbl B [E/CTBYIOWMX 3IIeMeHTax BbIMMCMAT Ha OCHOBaHWU
CTaTUCTMYECKMX JaHHbIX aHaNOMMYHO BEPOATHOCTHU ( () (a, 1) NO dopmynie (42).

BepoatHocTb (g, (,)) B MPOEKTUPYEMbIX 3fieMeHTax oBbekTa BbIYMCIIAT aHarorMyHo BEPOATHOCTM (o iw,)) MO copmyne (43) Ha

OCHOBaHWM [aHHbIX O HAAEXHOCTU MPOEKTUPYEMbIX CPEACTB 3alUTbl OT CTAaTUYECKOro 3MEKTPUYECTBa (HanpuMep CPencTB MOHM3aLUU Unn
YBRaXHeHVst BO3ayxa U T.1.).

3.1.18. ®pUKLMOHHbIE MCKPbI (MCKPbl yAapa M TPeHus) MOSIBMAKTCA B aHanusupyemom anemeHTe obbekta (cobbiTve Ti,) Npu
MPYMEHEHUM MCKPOOMACcHOro MHCTPYMeHTa (CobbiTUe ), MPW Pa3pyLLeHu ABVKYLLMXCS Y3MoB U AeTanen (CobbiTe ), Mpu NpuMeHeHun
paboynmu oByBW, NOABWUTON MeTannMYeckumm Habovikamu u rBO3AAMM (COBbiTUE #), MpU MOnNajaHuM B OBMXKYLIMECH MeXaHU3Mb
MOCTOPOHHMX MPEAMETOB (COBLITUE £,) U T.A., NPY YAAPE KPbILLIKA METANMYECKOrO ftoka (CobbITue f; ). BeposiTHoCTb ((, (T2, ]) BbIMMCHSIOT

no doopmyne

@) =1- 11 - &) (58)

n=1

roe (;(#,) - BEPOATHOCTb peanusaumm moboit us #, NpuUYrH, NpUBeLEHHbIX HUXE;

& (fl)- BEPOATHOCTb NPUMEHEeHUA B ; -M 3NeMeHTe oGbekTa MeTanM4yeckoro, UJJ'II/ICbOBaJ'IbHOFO 1 Opyroro NCKpoonacHoro MHCTpymMmeHTa B
TevyeHue roaa,

©,(#)- BEPOATHOCTL Pa3pyLLEHNs OBMKYLLMXCA Y3II0B 1 aeTarneii ; -ro anemMeHTa obbekta B TedeHve roga;

2 (#3)- BEPOSITHOCTb MCMOSb30BaHNUA pabounmu oBysu, NOAGUTON METANMMYECKMM HabokaM1 1 rBO3AAMU, B ;-M driemeHTe obbekTa B
TeyeHue roaa;

o (ﬂd- BEPOATHOCTb NnonagaHusa B ABWXKYLLMECA MEXaHU3MbI ; -F0 df1eMeHTa obbekTa NOCTOPOHHUX NpeaMeTOB B Te4YeHune roaa;
& (fsj— BEPOATHOCTb yAapa KPbILWKUA MeTarIM4eCcKoro nioka B ; -M 3J1eMeHTe obbekTa B TeUYEHME roaa;

» - NOPSIAKOBBIN HOMEP MPUYUHDI;

z - KONn4ecTBoO ¢, MPUYUH.

3.1.19. BepoatHocTb (2, (7)) BBIMMCIIAOT TOMLKO AN ASVICTBYOWMX U CTPOALIMXCA 3MEMEHTOB 06beKTa Ha OCHOBaHMM CTaTUCTUYECKNX
AaHHBIX aHarorM4YHO BEPOATHOCTAM (O, (@, 1 ) W (&t 1) No coopmynam (42 unu 49).

3.1.20. BeposiTHOCTb ({4, 1) ANst AENCTBYIOLMX M CTPOSLLMXCS 3MIEMEHTOB 0BbEeKTa BbIYUCIISIOT HA OCHOBAHWM CTaTUCTUYECKNX AaHHBIX
aHasiorm4yHo BEPOATHOCTHU (2, (e, 1) MO cpopmynie (43).

[0 ns npoekTMpyembix anemeHToB oBbekTa BEePOATHOCTb ( (2[4 ) BbIMMCIAIOT aHaNorMYHO BEpPOSATHOCTU ((;(a,)) MO chopmyne (43) Ha
OCHOBaHWV NapaMeTpOB HAaOEXHOCTW COCTaBHbIX YacTeN.

3.1.21. BeposAtHocTb (,(#)) UM (&:(f5)) BbMUCNAIT TOMbKO ANA AENCTBYIOWMX M CTPOSALUMXCSA 3MEeMEeHTOB oBbekTa aHanornyHo
BEPOATHOCTM (2, (z, )) NO chopmyne (42).

3.1.22. BepoaTHOCTb (QJ. (_f4)) BbIUUCTIAOT A4S AENCTBYOLLUX N CTPOSILLIMXCS 3NEMEHTOB 0ObEeKTa Ha OCHOBaHUM CTATUCTUYECKMX OAaHHBIX
aHanornyHo BEpoATHOCTU ((J;(a,)) MO chopmyrne (42), a AnA MNpOeKTMpPYeMbIX 3MemMeHToB Mo dopmMyne (43), kak BEpOSTHOCTbL OTkasa
3aLUNTHBIX CPEACTB.
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3.1.23. OTKpbITOE Nnams U WUCKPbl MOSBMAOTCSA B j-M 3neMeHTe obbekra (cobbitve 73,) Npu peanusauuy no6on 13 MPUHYH A, .
BeposaTHocTb ( (73, ) ) BBIMUCTIAIOT MO dopmyre

O (@) =1- ﬁl[l—Qz- ()] (59)

roe o, (}gn) - BEPOATHOCTb peanusaunmn no6on n3 A, NPUYHYH, NPUBEOEHHbBIX HUXE,
o (;91) - BEPOATHOCTb CXUraHua TonjiMea B nedax ; -ro afieMeHTa obbekTa B TeUeHMe roaa;
& [:h2) - BEPOATHOCTb NpoBeaeHnA ra3oCcBapoYyHbIX U APYTIMX OrHEBbIX pa60T B ;-M 3rieMeHTe oObekTa B TeYEHUE roaa;
& (}g3)- BEPOATHOCTb HecobntoaeHns peXnma KypeHua B ; -M 3JIEMEHTE obbekTa B TeYeHue roaa;

O (ky) - BEPOATHOCTL OTCYTCTBUS MU HEMCMPABHOCTM UCKPOracuTenei Ha ABuratensx BHyTPEHHEro CropaHusl, PacronoXeHHbIX B ; -M
anemMeHTe obbekTa, B Te4yeHue roga;

0, (5 1~ BEPOATHOCTb MCNOMb30BaHMA PaGOUMMI CTIMMEK, 3aXKMranoK Uk ropenok B ; -M anemeHTe obbekTa B TedeHne roaa;
0; (k) - BEPOATHOCTL BLIGPOCOB HArpeTOro rasa 13 TeXHNYECKoro 0bopyAoBaHNsA B ;-M dnemMeHTe 0bbekTa B TeyeHne roaa;

z - KONMUYEeCTBO MPUYH;
» - NMOPAOKOBbLIN HOMEP MPUYUHBI.
3.1.24. BepoaTHOCTb ( (2, (%)) BBIMUCNAIOT ANA BCEX 1eMeHTOB 06bekTa no gopmyne

K m
Qi) = =2 Tx; (60)
Tp =l
rAe X - Koa(ppmumeHT 6e30nacHOCTH, ONpeaeneHme KOTOPOro U3MOXEHO B pass.4;

t, - @Han13NpPyeMblil NEPUOZ BPEMEHN, MUH;
m - KOMUYECTBO BKITKOYEHWI NEYN B TEUEHME aHanm3npyemMoro nepuoaa BpemeHu;
T, - BpeMsi paBoTkl Neum ; -1o deMeHTa 0GbEKTa NPu j -M €€ BKIIOYEHM B TEHEHME aHananpyemoro Neproaa BPEMEHH, MIH.

3.1.25. BeposaTHOCTY (2 (3, )), (Q;(ks ), (@i (k) (Gi{hs1) W (3, (ks 1) BBIMMCRAIAIOT TOMBKO AS151 AENCTBYIOLMX U CTPOALWMXCA OBbEKTOB Ha
OCHOBE CTaTUCTMYECKVX AAHHBIX aHANOrM4YHO BEPOATHOCTM No dropmyne (60).

3.1.26. HarpeB BellecTBa, OTAENbHbIX Y3MOB W MOBEPXHOCTEW TEXHONMOrM4eckoro obopyaoBaHMS ;-ro  aneMeHTa obbekTa,
KOHTaKTVPYIOLLMX C roptoyen Cpesoi, Bbille AOMyCTUMOi TeMnepaTypbl (CoObITUe 74, ) BO3MOXEH Mpu peanusauum niobon 13 x, npuymH.

BeposATHOCTb BbIMMCASIOT NO hopmyne

Qi (THy) =1- ﬁlh eve)P (61)

n=.

roe o, (Kn) - BEPOATHOCTb peanusauun nobon 13 K, NPVYUH, NPpUBEAEHHBIX HNXE,

Q:‘(Kl)_ BEPOATHOCTb HarpeBa ropro4yero BellectBa UM MNOBEPXHOCTU O60py,D,OBaHVI$| ;-0 3nemMeHTa obbekTa npn BO3HUKHOBEHUU
neperpy3kn 351eKTpoceT, MalluHbl U annapaTtoB B TE4EHUEe roaa;

& (K2 )- BEPOATHOCTb OTKa3a CUCTEMbI OXnaXgeHua annaparta ; -ro afieMeHTa obbeKTa B Te4eHue roga;

2, (K;)- BEPOATHOCTL Harpesa MOBEPXHOCTEN W rOPIOYMX BELLECTB MPU BO3HMKHOBEHUM MOBLILLEHHbIX MEPexodHbIX COMPOTUBMEHMUI
3NEKTPUYECKMX COeaVHEHUI ; -TO 3NeMeHTa 0ObekTa B TeYeH e roaa;

@, (K, )- BEPOATHOCTb MCMONb30BaHMS 3MeKTpoHarpesaTenbHbIX NpMBopoB B ;-M aneMeHTe obbekTa B TeHeHne roaa;
©,(K5)- BEPOATHOCTL Harpesa NOBEPXHOCTEN NPy TPeHMM B MOALLUMHMKAX B ; -M 3rieMeHTe obbekTa B TeYeHne roaa;

¢, (%) - BEPOATHOCTb pa3orpesa OT TPEHWS TPAHCMOPTHbIX MEHT 1 MPUBOAHLIX PEMHEN B ; -M 3NeMeHTe B Te4YeHne roaa;
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¢, (%) - BEPOATHOCTb Harpesa NoBepxHOCTEl MHCTPYMEHTa 1 MaTepuanos npu 06paboTke B ;-M aniemeHTe o6bekTa B TeueHme roaa;

0, (% )- BEPOSTHOCTL HarpeBa roplounx BELIECTB B ;-M 3femMeHTe o6bekTa [0 OnacHbIX TeMNepaTyp Mo YCIIOBUAM TEXHOMOMMYECKOro
npouecca B Te4YeHve roaa.

3.1.27. Tleperpyska SneKTPUYECKUX KOMMYyHUKALWA, MaliMH W annapatoB (CobbiTve x;) BO3MOXHA MPU HEUCNPaBHOCTM UMU
HECOOTBETCTBUM annapaToB 3alUWTbl SNEKTPUYECKUX CETEl, a Taloke Npy peanusauuy Noboil U3 NPUYKH 5, .

BepoAaTHOCTb (&, (&, )) BbIMMCAAIOT Mo chopmMy e

Q;-(K)={1—

il==rS

-0 )]}- o). (62)

1

roe o, (ym)- BEPOATHOCTb peanmn3auunn no6on ns Yy MPVYUH, NPUBEAEHHBIX HNXKE;
& ();1 )- BEPOATHOCTb HECOOTBETCTBUA CE4YEHUA 3N1EKTPONPOBOAHUKOB HArpy3ke 311eKTponpueMHUKOB B ; -M 3J1eMeHTe B Te4YeHne roaa,

Q,(v;)- BEPOATHOCTb MOAKMIOYEHMS! [OMONMHUTENbHBIX 3MEKTPOMPUEMHUKOB B ;-M 3nemeHTe oBbekTa B 3MeKTPONpoBOAKe, He
pacCcuUUTaHHOM Ha 3Ty Harpy3ky;

Q!- ()’3) - BEPOATHOCTb yBenn4eHna MOMeHTa Ha Baly anekrtpoasuratensa B ; -M 3JieMeHTe obbekTa B TeYEHWE roaa;
O ()’4) - BEPOATHOCTb NOBbILWWEHUA Hanps>XeHna B CETU ; -Io anemMeHTa obbekTa B TeYEHNE roga;

O (5] - BEPOATHOCTb OTKITIOUEHWs hasbl (ABYXPasHbIi Pexxum paboTsl B yCTaHOBKaX TPEX(ha3HOro Toka) B CETU ;-To anemMeHTa obbekTa
B TEYEHUe roaa;

& 6;6)- BEPOATHOCTb YMEHbLLUEHNA CONPOTUBIIEHNA SNTEKTPONPUEMHUKOB B ; -M 3N1eMeHTe obbeKTa B Te4eHue roga;

Q:‘(Z) - BEPOATHOCTb OTCYTCTBUA HEUCNPABHOCTU UM HECOOTBETCTBUA annapatoB 3allUUTbl 3JTIEKTPUYHECKUX CUCTEM ;-I0 3N1eMeHTa

obbeKTa OT neperpysku B Te4eHne roga.
3.1.28. BeposATHOCTM (2 (3 1)s (C5(wa))s (Gi(vad)s (Gilys))s (&(ps)) BBMMCAAIOT TOMBKO ANS AENCTBYIOWMX U CTPOALLMXCA OGbEKTOB

aHasiorm4yHo BEpOATHOCTHU (2, (%)) no doopmyne (60).

3.1.29. BeposATHOCTb ((;(y4]) BbIMUCNAIOT AN AEMCTBYIOLMX U CTPOSLLMXCSA OGbEKTOB aHanorMyHo BEPOSITHOCTY ( (i )) no dopmyne
(60), a Ana NpoekTUpyembIX 0GLEKTOB aHanorMyHo BEPOSITHOCTU ( (3 (g, 1) MO dopmyrie (43), Kak BEPOATHOCTb 3aKUHWBAHUSA MEeXaH13MOB,
NpYBOAMMbIX B ECTBME SMEKTpoaBUraTenem.

3.1.30. BepoATHOCTb ((;(z]) BbIMMCAAIOT AN AENCTBYIOWMX 3MEMEHTOB O06beKTa aHarorMyHo BeposiTHOCTU (¢ (4 )) mo dopmyne (60),

ANS NPOEKTUPYEMbIX 3NIEMEHTOB MpW OTCYTCTBMM anmnapartoB 3allMTbl MPUHUMAOT PaBHON eauHWLE, a NpU UX HanMYuu BbIYUCHSIOT
aHasiormyHo BEpPOATHOCTHU (2, (a, 1) MO cpopmyne (43).

3.1.31. BepostHocTu ( ¢, (k,) ) BBIMMUCNAIOT AMNA MPOEKTUPYEMBIX 3NIEMEHTOB 00bekTa aHarorMyHo BEPOSITHOCTHU ( (e, 1) MO dopmyne

(43) kaKk BepOSITHOCTb OTKa3a YCTPOMCTB, OGecneuMBalLLMX OXNaXAeHuWe annapara, a AN CTPOSWUXCA U OENCTBYIOLWUX SMEMEHTOB
aHanorm4yHo BEpOATHOCTH (2, (%)) no dopmyne (60).

3.1.32. BeposAITHOCTb (G, (%51), (&, (K4)) W (3(£;)) BbMMCNAIT TOMbKO AN AENCTBYIOWMX U CTPOALMXCA OBBLEKTOB aHasornyHo
BEPOATHOCTM (O, (1)) No dhopmyne (60).

3.1.33. BepoatHocTb (o, (K<) v (3 (K5)) BBIMUCIAIOT ANA NPOEKTUPYEMbIX 1EMEHTOB OBbeKTa aHanoriHo BePOSITHOCTY (2, (a, }) MO
dopmyne (43), Kak BEPOSATHOCTb OTKa3a CUCTEMbl CMa3Kn MEXAHW3MOB ;-rO SMEMEHTa, a A1l CTPOSILLUXCS U OEeNCTBYIOWMX SMEMEHTOB
aHanornyHo BEPOATHOCTY (g, (1) no dopmyrne (60).

3.1.34. BepoaTHocTb (3, (Xy]) NPUHUMAOT PaBHON €AMHULE, €CIIM B COOTBETCTBUM C TEXHOMOMMHYECKON HeOBXOAMMOCTLI0 MPOMCXOaUT
HarpeB roproyrx BeLLEeCTB A0 OnacHbIX TeMMepaTyp, Unu Hyso, ecrnv Takon NpoLecc He NPOUCXOaUT.

BepOﬂTHOCTb (Qz'(THn)) nosABIiIEHNA B ropro4yeM BelleCcTBe UM marepuarie o4aroB 3K30TEPMUYECKOINo OKUCIIEHUA WU pPal3noXXeHwud,
npnBOaALLMX K CaMOBO3ropaHuio, BbI4UCTIAKOT NO d)opmyne

0T =1 T - Qi) (63)
1
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rae g, (m,) - BEPOATHOCTb peanuaaLui Mobo U3 s, NPUYMH, NPUBEOEHHbIX HIKE;
©; () - BEPOATHOCTL MOABMEHNSA B ;-M 3eMeHTe 06bekTa ovara TennoBoro CamMoBO3ropaHms B TeHeHe roaa;
@, (s, ) - BEPOATHOCTb MOSIBNEHMA B ;-M 3rleMeHTe 06bekTa o4ara XMMUYEeCKoro Bo3ropaHus B Te4eHue roaa;

;{251 - BEPOATHOCTb MOABNEHNA B ; -M d1eMeHTe 0BbekTa ovara MUKpOBIONOrMHECKOro CaMoBO3ropaHus B TeveHe roaa.
3.1.35. BepoaTHOCTb ( (3, (x5 1) BBIMMCNIAIOT AN BCEX 91EMEHTOB 06bekTa no hopmyne

QJ'(ml)=Qi(ﬁ)'QI(P2)’ (64)

roe ,(R) - BEPOATHOCTb MOSIBIIEHNA B ; -M 3NieMeHTe 06bekTa B TeYeHe roaa BELLEeCTB, CKIOHHbIX K TeNnoBOMy CaMOBO3rOpaHuio;
O;(P,) - BEPOSATHOCTb HarpeBa BELECTB, CKIMOHHbIX K CaMOBO3ropaHuto, Bhile 6e3onacHoii TeMneparypei.
3.1.36. BepoatHoCTb (2, (R ) BEMUCTISIOT ANs BCEX 311eMEeHTOB o0bbekTa no dopmynam (60 nv 43).

3.1.37. BepoatHocTb (&, (A1) MPUHAMAIOT PaBHOW eAuHMLE, eCnv TemMnepaTypa cpefbl, B KOTOPOW HAXOAMTCS 3TO BELLECTBO, Bbille Unu
paBHa Ge3onacHoi TemnepaType Unu Hymnk, ecrn TemnepaTypa cpefbl HKe ee.

BesonacHyto TemnepaTtypy cpefbl Ansi BELLECTB, CKIOHHbIX K TENMOBOMY CaMOBO3ropaHuio (i ), °C, BbluuCTIAOT Mo dopmyre

te = 074, (65)

rae ¢, - Temnepatypa CamMoBO3ropaHus BeLLecTBa, Bbluucnsemas no n.5.1.6, °C.

3.1.38. BeposATHOCTb ( (2 {25 ) ) BBIMMUCAAIOT AN BCEX 31EMEHTOB 06bekTa no gopmyrie

& (m2)=Qil:gl)'Qi(g2)’ (66)

roe o (gl)_ BEPOATHOCTb MNOABIIEHUA B ; -M 3JIEMEHTE 00beKkTa XMMUYECKN aKTUBHbIX BellecCTB, pearmpytowmnx mexay coboii ¢ BblAENeHnem

0onbLUOro KoNMYecTBa TeMna, B TEYEHVE roaa;
& (g2 )- BEPOATHOCTb KOHTaKTa XMMUYECKMN aKTUBHbIX BELLLECTB B Te4YeHne roga.

3.1.39. BepoatHocTu (@ (g 1) U (Q;(z5)) BBIMUCTIAIOT aHaNorMYHO BEPOATHOCTU (2 (1) no doopmyne (60), ecnv peanusaums cobbITuii g
N g, oOGycrioBneHa TEXHOMOTUYECKUMM YCIIOBUAMM MMM  MEPOMPUSATUSMU  OPraHM3aLMOHHOTO XapakTepa W BbIMUCTISAIOT  aHarorvyHo
BEPOATHOCTMU (J; (@, ) MO popmyrie (43), ecriv 9T1 cobbITUS 3aBUCAT OT HAAEKHOCTU 0GOPyAOBaHNS.

3.1.40. BepoATHOCTb (( (1) PACCUMTLIBAIOT ANA AEACTBYIOWMX M CTPOAWMXCA OObEKTOB aHanorM4Ho BEpPOATHOCTM (@, (k) ) no
dopmyne (60).

3.2. BeposiTHOCTb (p, (Bf:l) TOro, YTO BOCMNAMEHSIIOLLAsCS CNOCOBHOCTL NOSIBUBLLETOCS B ;-M 3NeMeHTe 0BbekTa » -ro 9HEePreTMYeckoro

(TENNOBOro) MCTOMHMKA [OCTaTodHa [Ansl  3aXkuraHusl ;- roprodei cpefbl, Haxodslleiicss B 3TOM 3feMeHTe, onpefensiercs

AKCMEPUMEHTArNbHO UMM CPaBHEHWEM MapaMeTPOB SHEPreTUYeCcKoro (TennoBOro) UCTOYHUKA C COOTBETCTBYIOLLMMM NOKa3aTensmm noxapHowm
ONacHOCTM roproyen cpeabl.

3.2.1. Ecnu gaHHble onsa onpegenexunst (QJ_ (35)) OTCYTCTBYIOT WUNU UX OCTATOYHOCTb BbI3bIBAET COMHEHME, TO 3HAaYeHe BEPOSITHOCTHU (

o) (gf)) NPUHMMAIOT paBHbIM 1.
3.2.2. BeposaTHOCTb (Q!_ (B?f:)) NMPUHMMAIOT PaBHOWM HYIIO B CriegyoLmX Cryyasx:

€CINN UCTOYHMK HEe CnocobeH Harpetb BELLECTBO Bbille 80% 3HaueHusi TemMnepaTtypbl caMmoBOCn1aMeHeHNsa BellecTBa Ui Temnepartypbl
CaM0oBO3ropaHusa sellecTsa, MMeroLero CKIoHHOCTb K TenfioBOMYy CaMOBO3ropaHuio;

€CIMn  3Heprnda, nepefaHHasas TensoBbiM MUCTOYHUKOM TOproYeMy BeLeCTBY (napo—, raso-, I'IbIJ'IeBO3,D,yLIJHOI7I cmecm) Hwke 40%
MUHMMaIbHOM QHEePrun 3aXKuraHug;

€CIn 3a BpeMsA OCTbiBaHUA TENJI0BOro NCTOYHUKA OH He cnocobeH HarpeTb ropro4yne BewlecTBa Bbille TeMnepaTypbl BOCNTaMEeHEeHUSA;

€CNU BpeMsi BO3AENCTBUSI TENMOBOrO NCTOYHMKA MEHbLUE CYMMbI NMeproda MHAYKLUU TOpoYein Cpedbl Y BPEMEHU HarpeBa NoKarbHOro
ob6beMa 3Tol cpeabl OT HaYanbHOM TEMMePaTypbl 40 TEMNepPaTypbl BOCNIAMEHEHNSI.

3.3. [laHHble 0 NoXapoomnacHbIX NapamMeTpax UICTOYHWKOB 3aXKUraHust NpuBefeHsl B pasg.s.
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3.4. I'IpM 060CHOBaHMN HEBO3MOXHOCTM pac4yeTra BEPOATHOCTU NOABITIEHNA UCTOYHUKA 3aXXKUraHUA B pacCMaTtprBaemMoM 311ieMeHTe obbekTa
C Y4€TOM KOHKPETHbIX yCJ'IOBI/ll7I €ro aKkcnnyartaunm gonyckaeTca BblYUCIATb 3TOT NapamMmeTp no q)opmyne

Q;' @3): 1—2‘(131"59:.:), (67)

roe ¢ - Bpemsi paboTbl ; -ro ariemeHTa oGbekTa 3a aHanM3npyeMblil Nepuos BPEMEHU, Y;

s = 3,03 104 E}2- CpefiHee Bpemst paboThl ;-ro dnemeHTa 0GbekTa [0 MOSIBNIEHNSt O[HOTO UCTOMHIKA 3aXKUraHmsl, Y ( £, - MUHUManbHast

SHEPrus 3aXKuraHusi roployer cpeapl ; -ro aneMeHTa oobekTa, [1x).
3.5. Mpy HEOBXOAMMOCTU YUMTBLIBAKOT U MHblE COOLITUS, MPMBOASILLME K MOSIBNEHUIO UCTOYHMKA 3@XKUraHus.
4. O6wue TpeboBaHMA K Nporpamme c6opa u 06paboTkM CTaTUCTUYECKUX AAHHbIX

4.1. MNporpammy cbopa CTaTUCTUHECKMX AaHHbIX pa3pabaTbiBatoT ANS OEUCTBYIOLMX, CTPOSLLMXCS U NPOEKTUPYEMbIX OGbEKTOB Ha OCHOBE
aHarnusa noXapHow OnacHOCTY NMOMELLEHWIA 1 TEXHOSNOTMYECKOro 0GopyA0BaHNS.

4.2. AHanu3 noxapHoW OMacHOCTW MPOBOASAT OTAENbHO MO KaXJOMy TEXHONMOrM4eckomy annapaTy, MOMELLEHUIO W 3aKaH4MBaloT
pa3paboTKON CTPYKTYPHON CXeMbl MPUYMHHO-CIIEACTBEHHON CBS3M MOXapPOB3PbIBOONACHBLIX CODObLITWIA, HEOOXOOUMbBIX M OOCTATOYHbLIX ANS
BO3HMKHOBEHMS Noxapa (B3pbiBa) B 00bekTe (Aanee - Moaenb BO3HMKHOBEHMS noxapa). O6LMIi BUA CTPYKTYPHOM CXeMbl BO3HWKHOBEHMS
noxapa B 34aHuu NokasaH Ha 4epT.2.

ALK

| wmpsny | | anien) | | nngten,) |
I T

774, (874 | [ no;80) |

Yept.2

4.3. CTaTncTMYECKME AaHHblE O BPEMEHM CYLLIECTBOBAHUS NMOXapOB3PbIBOONACHbLIX COOLITUIA Ha AECTBYHOLUMX U CTPOSILLUXCS OObeKTax 1
BpemeHn 6e30Tka3HoM paboTbl pasnUYHbIX U34ENUA NPOEKTUPyeMbIX OObEKTOB COOMpaloT TOMbKO MO COObITUSM KOHEYHOTO YPOBHS,
NpUBELEHHbIM Ha MOAEN BO3HMKHOBEHUST NMOXapa, AN KOTOpbIX B METOAE OTCYTCTBYHOT aHaNUTUYECKE 3aBUCUMOCTW.

4.4. Ha ocHoBaHMM MOAEenu BO3HWMKHOBEHMSI MoXapa Mo Kaaomy anemeHTy obbekTa paspabaTtbiBatoT dopMbl cbopa CTaTUCTUHECKON
UHpopMaLIMKM O NPUYMHAX, peanu3aLmst KOTOPbIX MOXET NPUBECTM K BOZHUKHOBEHUIO NoXapa (B3pbiBa).

4.5. CtaTucTUYecKylo WMHGopMaLmMio, HeobxoouMyro Ansi pacyera NapamMeTpoB HaAEKHOCTU PasfWYHbIX W3LAENUi, UCMNOMb3yemblix B
NMPOEKTHOM peLleHun, COBMpaEeT MPOeKTHasi OpraHM3auusl Ha AeWcTBYyHLWMX obbekTax. MNpu aTom Ans HabnopeHuss BbIGMpaloT usgenus,
paboTatoLime B nNepuos HopMarnbHOW 3KCNnyaTauum U B YCIOBUAX, UOEHTUYHBIX TEM, B KOTOPbIX OyAET 3KCNyaTupoBaTbCsl NPOEKTUpyemMoe
uspenve.

4.6. B ka4yecTBe UCTOYHUKOB MHCDOPMAaLUM O paboTOCMOCOOHOCTU TEXHONOrMYeckoro o6opyA0BaHUsi UCNONb3YHOT:

XypHarnbl CTapLUero MallVHUCTa;

cTapLlero annapaTyuka;

HavanbHVKa CMEHbI;

y4yeTta npobera obopyaoBaHus;

0edeKToB;

PEMOHTHbIE KapThl;
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CipaHuua 26

exemecsA4Hble (emeKBapTaanble) TexXHN4eCKne OTHEeThbl,

OTYETbl PEMOHTHBIX CIYXG;

rpadovk naHoBO-NpeaynpeauTenbHbIX PEMOHTOB;

eXxeMecsivHble oT4YeThl 06 MCNoMb3oBaHUN OﬁOpy,D.OBaHI/Iﬂ;

CrnpaBoOYHbIE N NACNOPTHbIEe AaHHble O HaAEeXHOCTU Pa3JyINYHbIX 3JTEMEHTOB.

4.7. \CTOYHMKaMM MHGOPMaLMM O HapyLLEHUM NPOTMBOMOXAPHOrO PEXMMA B MOMELLEHUSIX, HEUCNPABHOCTU CPEACTB TYLUEHUS, CBSA3N U
CUrHanusauum sBnsitoTCs:

KHUra cny>x6bl 06bekToBo noxapHor yactn MBl CCCP;

XKy pHan gononHUTENbHbIX MEPONPUATUIA NO oxpaHe obbekTa (Anst 00beKTOB, OXpaHAeMbIX NoXxapHon oxpaHon MBI CCCP);

XypHan HabntgeHns 3a NPoOTUBOMNOXAPHBIM COCTOSIHMEM 06beKTa (ANna 06beKToB, oxpaHseMblx NoXxapHon oxpaHo MB[, CCCP);

)KypHarn ocMoTpa CKrnafoB, nabopaTopuii U Apyrvx MOMELLIEHUI Nepes UX 3aKpbITUEM MO OKOHYaHUN PaboThbl;

npeanucanusa MocyaapcTBeEHHOro noxapHoro Hagsopa MBI, CCCP;

aKTbl MNOXXapPHO-TEXHNYECKNX KOMUCCUIN O npoBepKe NPOTUBOMNOXXAaPHOro COCTOAHUA 0OBLEKTOB;

aKTbl O HapyLLEeHUX NpaBun NoxapHoi 6esonacHoCTK opraHoB ocyaapcTBEHHOro noxapHoro Haasopa MBL CCCP.

4.8. MNpwn paspaboTke dopm cbopa 1 06paboTkv CTAaTUCTUHECKON MHCPOPMALIMK UCNONb3YIOT:

HacTaBfeHWe Mo opraHnsauum npodunakTndeckon paboTel Ha OObEKTaX, OXPaHSIEMbIX BOEHU3MPOBaHHOM M NPOGEeCCUOHANbHOM MNOXapHOW
oxpaHon MB[ CCCP;

ycTaB cnyx06bl noxapHoi oxpaHel MB[ CCCP;

dopMy, NpuBeaeHHyto B Tabn.4.

Tabnuvua 4
Hanwme- AHanusmpyemoe Mopsa- [arta n Bpems Bpewms Obwwee
HOBaHue cobbiTre (npuynHa) KOBbIN T Bpems
aHanu- HOMep peanu- CyLLECTBO- (z)
31pyemoro 3auum BaHMa coBbiTvs | PaboThl
anemeHTta cobbITnsA (MPU4KHB), i-To
obbekTa (Npu4mnHbI) MUH anemMeHTa
obbekTa, MUH
HanmeHoBaHve O6o3Ha- oBHapy>xeHus yCTpaHeHust
YyeHune (BO3HWKHOBEHWSA) (ncuyesHoBeHus)
NPUYUHBI NpUYMHBI
Komnpeccop Paspywenne ysnos 5 1 01.03.84 01.03.84 5 18:104
nepBoro kackaga|um neranen 10-35 10-40
NOPLLHEBON rpynmnbl
2 10.04.84 10.04.84 4
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 ocHOBaHMM coBpaHHbIX AaHHbIX BEIYUCISAT KO3dhdULmneHT 6e3onacHoOCTM K; B criegyoLlein nocregoBaTenbHOCTU.

4.9.1. Bbl4ncnaoT cpeaHee Bpems CyLECTBOBaHNS NOXapoB3pbIBOOMACHOMO cobbiTusA ( ¢; ) (CpeaHee Bpems HaxokaeHus B OTKase) ro

dopmyne

(68)
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rAe t; - BPeMs CYLIECTBOBAHNS ;-TO MNOXaPOB3PLIBOONACHOro COObITUSA, MUH;
w2 - ODOLLEe KorM4ecTBO CObbITUI (M3aenuiA);
_ - MOPSIQKOBBIV HOMEpP COBbITUS (M3aenus).

4.9.2. TodedHyl0 OLEHKY Oucrnepcum (L) CPedHero BpeMeHW CYLIECTBOBaHUS MOXapOB3PbIBOONACHOMO COOLITUS BLIMMCIIAIT MO
dopmyrne

oy =%§1(z1—t0)2 . (69)
=

4.9.3. CpeaHee KBagpaTU4ecKkoe OTKIOHEHVEe (o,,:u) TOYEYHOMN OLIEHKN CPEAHEro BpeMeHu CyLLeCTBOBaHNA COBbITUA - ¢, BbIMUCNAIOT MO
dopmyrne

oDy = —— 3 (g, ~eg . (70)

m—1701

* Popmyna cooTBETCTBYET opurMHany. - MNMprmeyanne nsrotoeutensi 6asbl 4aHHbIX.
4.9.4. N3 Tabn.5 BbIOMpalOT 3HaveHue KoaddmumeHTa t; B 33BMCMMOCTM OT 4MCcria cTeneHer cBoboabl (—1) NPU OOBEPUTENBHON

BeposiTHocTn p = 0,95.

Tabnuua 5
m—1 1 2 Or3pmo05 Or 6 mo 10 Or 11 no 20 20
5 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5. KoadpdpmumeHT GesonacHoCTU (&) (KOI(DMUUMEHT, YUUTLIBAIOLIMA OTKMOHEHUE 3HAYEeHUsl MapamMeTpa r;, BbIMMUCMEHHOTo Mo
dopmyne (68), OT ero UCTUHHOIO 3HAYEHUs) BBIYUCNAIOT M3 hopMy bl

fnd
Ky =1+ ()
o
4.9.6. Mpu peanusaumm B TeYeHUe roaa TONbKO OAHOI0 COObITMS KO3hdULIMEHT Be30MNacHOCTU NPUHMMAIOT PaBHBIM eOVHULLE.
5. OnpepeneHune NoxapoonacHbIX NapaMeTpoB TENJTOBbIX UCTOYHUKOB MHTEHCUBHOCTM OTKa30B 3J/1IEMEHTOB
5.1. MNoxapoonacHble napameTpbl TEMMOBbLIX NCTOYHUKOB
5.1.1. Pa3psd ammocghepHo=20 anekmpudecmesa
5.1.1.1. lNpsimod ydap monHuu
OnacHoCTb NPsIMOro yaapa MOMHUM 3aKMIYaeTCs B KOHTaKTe roprovein cpedbl C kaHanoM MOMHWW, TemnepaTypa B KOTOPOM JOCTMraet
30000 °C npwu cune Toka 200000 A 1 BpemeHn aenctans okono 100 mkc. OT NpsMoro yaapa MOMHUW BOCMaMEHSTCS BCE ropovmne cpeabl.
5.1.1.2. Bmopu4Hoe gosdelicmeue MOriHUU
OnacHOCTb BTOPUYHOTO BO3AEWCTBUS MOIMHWM 3aKIOYaeTCH B WUCKPOBBLIX pa3psiaax, BO3HUKAOWMX B pe3ynbrare MHOYKLUOHHOMO |
31eKTPOMarHNTHOTO BO3AEWCTBUA aTMOCKEPHOro 3MneKTpudecTBa Ha Mpov3BOACTBeHHOe obopydoBaHue, TpybornpoBoabl U CTPOUTENbHbIE
KOHCTPYKLMW. QHeprus UCKpoBoro paspsaa npesbiwaer 250 MO M gocTatodHa Ans BOCMIIAMEHEHWS TOPHOYMX BELLEeCTB C MUHUMAanbHOW
aHepruen 3axuraduns go 0,25 x.
5.1.1.3. 3aHoc 8bIcoko20 nomeHyuana
3aHoC BbLICOKOrO NoTeHUuana B 3aaHve NPoMCXOAMUT MO METaNMYECKMM KOMMYHUKALMAM He TOMbKO NPU MX NPSIMOM NMOPaXeHUN MOJTHUER,
HO W MpW PacnofioXeHUM KOMMyHUKauui B HernocpedcTBeHHON BnusocTn oT MonHueoTBoga. [pu cobniopgeHun GesonacHbIX pacCTOSHWN
Mexdy MOMHMEOTBOAAMM UM KOMMYHMUKALMSIMU 3HEPTS BO3MOXHBIX MCKPOBbLIX pa3psigoB gocturaer 3Hadenuin 100 Ok u Gonee, To ecTb

OO0CTaTo4YHa Ana BocnnaMmeHeHUA BCeX roptoynx BeLecTB.

5.1.2. Onekmpuyeckas uckpa (Oyaa)
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5.1.2.1. Tepmudeckoe delicmaue mMoKO8 KOPOMKO20 3aMblKaHUs

TemnepaTtypy NpoBOAHMKA (grrp ), °C, HarpeBaemoro TOKOM KOPOTKOro 3aMblkaHus, BbIYUCASAIOT Mo hopmyie

2 m
=3H+My (72)

Crpimp

Iy

roe ¢, - HadanbHas Temnepatypa nposoaHuka, °C;
I,.,- TOK KODOTKOrO 3aMbIKaHusi, A;

R - CONPOTVBIIEHME NPoBoAHMKa, OM;

Ty - BPEMS KOPOTKOro 3amMblkaHus, C;

Crrp - TeNnJ0eMKOCTb NMPOBOAHUKA, Oox-kr-1-K-1;

iy, - MACCA NPOBO/IHIAKA, Kr.

BocnnameHsaemocTb kabens U MPoOBOAHMKA C M3OMALMENA 3aBMCUT OT 3HAYeHMs KPaTHOCTW TOKa KOPOTKOTO 3aMblkaHua 7, ., T.e. OT
3HaYeHVs1 OTHOLIEHUs [ _ K ASIUTENbHO LOMYCTUMOMY TOKy Kabens wnuv nposoga. Ecnu aTa kpatHocTh Gorblwe 2,5, HO meHblue 18 ans
kabens u 21 Ana npoeoga, TO NPOUCXOAUT BOCTIIaMEHEHME NMONTUBUHWUITXTIOPUOHOM U3ONSALIMN.

5.1.2.2. OneKTpuyeckme UCKpbl (kannu Metanna)
OnekTpuyeckve MCKpbl (kKannu meTanna) obpasyroTcs npy KOPOTKOM 3aMblkaHUW SMEKTPONPOBOAKWN, ANIEKTPOCBapKe M Npy NnasfieHnu
9NEKTPOAOB 3MEKTPUYECKNX NaMn HakanuBaHus obLuero HasHadeHusl. Pasmep kanenb metanna npu 3Tom gocTuraer 3 MM (Npy NOTOMOYHOWM

cBapke - 4 MM). [Npy KOPOTKOM 3aMbIKaHUN U 3NEKTPOCBAPKE YacTuLbl BbIIETAIOT BO BCEX HAMPAaBIIEHMSIX, U UX CKOPOCTb He npeBblwaet 10 1 4
M-C-1COOTBETCTBEHHO. TemMnepaTypa Kanenb 3aBMCUT OT BMAA METanmna v paBHa TemnepaType nnaeneHus. TemnepaTypa kanenb antoMuHus

npu KOPOTKOM 3aMblkaHun gocturaet 2500 °C, TemnepaTypa CBapO4HbIX YacTUL, M HUKENEBbIX YacTuUL, namn HakanueaHusa gocturaer 2100 °C.
Pa3mep kanenb npu peske metanna gocturaer 15-26 mm, ckopocTtb - 1 M-c -1, Temnepatypa 1500 °C. TemnepaTypa Ayrv nNpu cBapke 1 peske
aocTuraet 4000 °C, noaTomy Ayra ABASETCS UCTOYHMKOM 3aXKUraHMs BCEX FOPIoYMX BELLECTB.

30Ha pasnerta 4acTul Npu KOPOTKOM 3aMbIKaHWW 3aBUCUT OT BbICOTbI PACMONOXEHWUS MPOBOAA, HavasnbHOM CKOPOCTM noreTa vacTul,
yrna BbIfi€Ta U HOCUT BEPOSTHOCTHBIN xapakTep. Npu BbicoTe pacnonoxeHus nposoga 10 M BEPOATHOCTb NonagaHns YacTul, Ha pacCTosiHMe
9 m coctaensetr 0,06, 7 m - 0,45 n 5 m - 0,92, npn BbICOTE PacnofioXkeHnss 3 M BEPOSTHOCTb MOMadaHUsa 4acTul, Ha paccTosiHne 8 m
coctasnset 0,01, 6 m- 0,29 n 4 m - 0,96, a npu BbicoTe 1 M BEPOATHOCTb pasnerta YacTuy Ha 6 m - 0,06, 5m - 0,24, 4 m - 0,66 1 3 m - 0,99.

KonuyecTBo TennoTbl, KOTOpPOe Kanns MeTanna crnocobHa oTaaThb roploder cpede npy OCThbiBaHMM 00 TemnepaTypbl ee
CaMOBOCIaMEHEHUSA, PACCUMTBIBAIOT CEAYHOLLIMM CrocoGoMm.

CpeqHtoto ckopocTb noreta kannu MeTanna npy cBoGOAHOM NafeHun (g, ), M*C-1, BBIYMCIIAOT Mo chopmyne

wy, =05.02gH (73)

roe £=9,81 Mm-c1* - yckopeHue cBOOOAHOrO NageHus;
* BeposTHO owwmrbka opuriHana. Cnegyet umtatb "M-c-2". - [MpumeyaHue nsrotoutensi 6asbl JaHHbIX.

4 - BbiCOTa NageHusi, M.

OGbem kannu Metanna (j, ), M3, BbIMUCAISIIOT MO chopmyre

3
v, - —ﬂéﬁ - 0,524d3 (74)
roe g, - AVaMeTp kanmu, m.
Maccy kannw (s, ), Kr, BBIMUCASIOT MO dhopmyre
Mg = Voo (75)

rae o - NNOTHOCTb MeTalnna, Kr-m-3.
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B 3aBucumocTn ot NPOAOIMKUTENTbHOCTU NoneTa Kanjin BO3MOXHbl TPU €e COCTOAHUA: XXuakoe, Kpuctannusauumm, teepaoe.

Bpewms noneta kannv B pacnnaBneHHOM (KMOKOM) COCTOSIHUN (rp ), C, paccuuTbiBaloOT Nno dopmyrne

o -
) i SO "SI (76)
Tm— T

rae ¢, - yAenbHas TennoemkocTe pacnnasa metanna, oxekr-1-K-1;
m, - Macca Kannm, kr;
5 = 0,?85d§ - Nnowaab NOBEPXHOCTM Kannu, Mz2;
T, » T, ~ TEMNEpaTypa Kanmnu B Havasne rorieta u Temnepatypa nnasfieHust MeTanna cooTBETCTBEHHO, K;
T, - Temneparypa okpyxatollen cpeapl (Bosayxa), K;
o - koaddumumeHT Tennootgaun, Br-m-2-K-1.
KoacbdmumeHT TennooTaaum onpeaensoT B CneayoLelt nocrneaoBaTenbHOCTU:

a) BblUMCHSAOT Yucno PeliHonbaca no dopmyne

Re =2x 9y (77)

rae 4, - Anametp kannu, m;
v=151-10" - KO3PMUMEHT KMHEMATUHECKOI BA3KOCTY BO3AyXa npu Temneparype 20 °C, M-2-c-1%;
* BeposiTHO owwimrbka opuriHana. Cnegyet umtatb "Mz -c-1". - MNpuMeyaHne narotoButens 6asbl AaHHbIX.

©0) BblUMCHSIOT KpuTepun HyccenbTa no dopmyne

M = 0,62R6% (78)
B) BbIUMCIIAOT KO3(ULIMEHT TennooTaaum no gopmyne
o= Mudg ‘ (79)
dK
rae 5 = 53103 - KO3MPAULIMEHT TENIONPOBOAHOCTM Bo3ayxa, BT - m-1- K-1.
Ecnn ;< T, » TO KOHEUHYIO TemnepaTypy karnnu onpeaensioT no dopmyne
Too = T + (T ~Tp) ep| - 225 o (80)
Cp Py
Bpemsa noneta kannu, B Te4EHME KOTOPOro NPOUCXOAUT ee KpUcTannmaauns, onpeaenstoT no dopmyne
e i
Ty = ——— 2, (81)
o SK ' (Trm - Tﬁ)
roe Cy, - YAeNbHas Tennota kpuctannmsalmn Metanrna, K - kr-1.
Ecnn 75 < 1<(1, +1g,) » TO KOHEHHYIO TemmnepaTypy kanmnu onpeaensioT no dopmyne
Tow = T (82)
Ecrm ¢ (Ty + Typ)» TO KOHEUHYIO TEMNepaTypy Kamnnn B TBEPAOM COCTOSHMN OMPeaensioT no dopmyne
o3
Tom =T + (I _TD)'EXP{‘C—K'[?_(IP +TK_[J)]} ’ (83)
E ' mK
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rae (S yaenbHasi TennoeMkocTb metanna, Ok kr-1 -K-1.

KonuyectBo Tenna (i), O, OTOaBaemoe kannen meranna TBEpAOMY UMW XUOKOMY roptoueMy MaTepuany, Ha KOTopblii OHa nonana,
BbINUCIISIOT MO (hopmyne

W=E7K'pK'CK'(TmH _TCB)'K’ (84)

roe 7., - TemMnepatypa camoBOCniaMeHeHNsi ropto4ero marepuana, K;

- K03 hMLMEHT, paBHbIA OTHOLLIEHWIO Tenma, OT4AaHHOIO roOproYeEMy BELLLECTBY, K AHEPrMKn, 3anaceHHoN B Kanne.

Ecnu oTcyTCTBYET BO3MOXHOCTL ONpeaenieHnst KoaduumueHTa g, TO NpUHUMatOT z=1.

Bonee cTporoe onpedeneHne KOHEYHOW TemnepaTypbl Kaniu MOXET OblTb MPOBEAEHO MpU Y4YeTe 3aBUCUMOCTM Ko3dhdpuumeHTa
TennooTaayn ot TemnepaTypbl.

5.1.2.3. Snekmpudeckue namribi HakanueaHusi obuwie2o HasHa4YeHust

MoxapHasi OnacHOCTb CBETMIBHUKOB OOYCHOBMEHa BO3MOXHOCTBHIO KOHTakTa roptodeid cpefbl C KOMGOW SneKTpUYeckoi namnbl
HaKarnvBaHus, HarpeTon BbilLe TeMnepaTypbl CaMOBOCMIIaMEHEHUS! roptoYelt cpedbl. TemnepaTypa Harpesa Komnbbl 371eKTpUYECcKol NamnoYku

3aBUCMT OT MOLLHOCTM flaMnbl, €e pa3MepoB W PacCrOSIOKEHVss B MPOCTPaHCTBE. 3aBWCMMOCTb MakCUMaribHOW TemrepaTypbl Ha Konbe
rOPU30OHTasIbHO PaCMONOXKEHHOM Namrbl OT ee MOLLHOCTU U BPEMEHMW NpuBEAeHa Ha YepT.3.

557 Domao- ramaa F758r

500
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00 _q 2581
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4 & @2 o oax
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5.1.2.4. UcKpbl cmamu4ecKoe0 arekmpudecmsa

3Hepr|/no NCKpPbI (WH ), Lk, CnocoGHow BO3HUKHYTb NMo4 aencTenem HanpsXXeHna mexay NNacTUHOM U KaKUM-NMOO 3a3eMreHHbIM
npegmMeToMm, BblYUCTIAKOT NO 3anaceHHomn KOHOEeHCaTOopOM 3Heprun un3 (*)OpMyJ'IbI

W, = 0500 (85)

roe (- EMKOCTb koHAeHcaTopa, O;

77 - HanpseHue, B.

Pa3HocTb noTeHumnanos Mexay 3apsAXeHHbIM TeNToM U 3emnen N3MEPAIOT 3NEeKTpOMETPaMUN B pearibHbIX yCITOBUAX NPON3BOACTBA.

Ecnn w, > 0.4W,., (W,,, - MUHUManbHas 3HEPrus 3aXuraHna cpedbl), TO MCKPY CTaTUYECKOrO 3MeKTpUYecTea paccMaTpuBaloT Kak
UCTOYHMK 3aKUraHusi.

PeanbHylo onacHoCcTb npeAcTaBnsieT "KOHTaKTHasa" anekTpusauusi nogen, paboTalwmx € OBWKYLUMMUCS OUINEKTPUYECKUMA
mMaTtepuanamu. [pu CONpUKOCHOBEHUM YenoBeKa C 3a3eMreHHbIM NPeAMETOM BO3HMKAOT UCKPbI C aHepruen ot 2,5 go 7,5 mx. 3aBncnmocTb
3HEPrN 3NEKTPUYECKOrO pa3psifa C Terna YernoBeka 1 OT NoTeHumMana 3apsgoB CTaTUYEeCKOro aNeKTpudecTBa nokasaHa Ha vepr.4.
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5.1.3. MexaHu4yeckue ((bpUKUUOHHBIE) UCKPbI (LUCKPbI 0om ydapa U mMpeHUs])

Pa3amepbl UCKp yaapa 1 TpeHusl, KoTopble NpeAcTaBnsloT coboM packaneHHyo 40 CBEYEeHUs YacTUYKy MeTarnna WM kamHsl, oObl4HO He
npesbiwatoT 0,5 MM, a UX TeMnepaTypa HaxoauTcsa B Npegeriax TeMrnepaTtypbl NnaBneHns mMetanna. Temnepatypa Uckp, obpasyoLmxcs npu
COyOapeHnn METanmnoB, CnocobHbIX BCTYMNaTh B XMMWYECKOE B3aMMOAENCTBUE OPYr C APYrOM C BbIAENEHWEM 3HAYUTENbHOIO KONMYecTBa
Tenna, MOXeT NpeBbIlaTh TeMNepaTypy NiaBfeHns, U NOSTOMY ee OnpeaenstoT SKCNEPUMEHTANbHO UM PACHETOM.

KonnyecTBo TennoTbl, OTAaBaeMoe WCKPON MpW OXTaXAEHUN OT HavaslbHOW Temnepatypbl ; [0 TemnepaTypbl CamoBOCTNaMeHeHWs
roptoyen cpefbl ¢, , BHIMUCIAOT Mo dopmynie (84), a BpeMs OCTbIBaHUSA ¢ - Creayowmm obpasom.

OTHolueHe TemnepaTyp (&, ) BbIMUCASIOT Mo chopmyre

@, =2 = (86)
by ~iy
roe ¢, - Temneparypa Bosayxa, °C.
KoadbdmumeHT Tennootaaum (« ), Br-m-2-K-1, BblumncnsaoT no dopmyne
ot = 188, fuwy - (87)

rO€ y, - CKOPOCTb MoneTa MCKpbl, M C-1.
CKopOCTb UCKPHI (44, ), OOpasytoLLeiics Npy yaape cBOGOAHO NafaloLLEro Tena, BIYUCTIAIOT No dopmyre
vy = 228 (88)
a npu yaape o BpalaroLeecsi Teno no gopmyne

Wy =IZT R (89)

rae x - YactoTa BpalleHus, C-1;
£ - paguyc Bpallarollerocs Tena, m.

CkopocTb nonerta uckp, obpasyomxca npu pabote ¢ yaapHbIM UHCTPYMEHTOM, MPUHMMAOT paBHOW 16 M'C-1, @ C BbICEKaeMbIX Npu
xonbbe B 00yBW, NOAGUTON MeTanIMYeckuMmn Habonkamm unu reo3asmm, 12 m-c-1.

Kputepuin Bro BblamucnaoT no dopmyne

B =—x, (90)

rae dy "~ AnamMeTp UCKPbI, M;

h,,~ KOI(POMLIMEHT TEMNONPOBOAHOCTU METana UCKPbI Mpy TEMMEPaType CaMOBOCTINIAMEHEHUS TOPIOYEro BELLeCTBa (;,, ), BT'm-1-K-1.

Mo 3Ha4eHUsIM OTHOCUTENBHOM M3BLITOMHON TEMNEPATYPbI @, W KPUTEPUS 5, ONPeaensioT no rpadmky (4epT.5) kputepuin Pypbe.
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JnuUTenbHOCTb OCTbIBaHWS YacTulbl MeTanna ( ¢ ), C, BbIMUCTAIT No dropmyre

I
=L @200, (91)
}\K

roe &, - kpurepuin dypebe;
', - TENMOEMKOCTb METansa UCKpb! Npu TeMnepatype CamMoBOCTITaMEHEHWs! roproyero BellecTsa, X - kr-1-K-1;

oy T MIOTHOCTb MeTarnsia UCKpbl Npu TeMmnepartype caMmoBocniiaMmeHeHNa roprodero BewecTBsa, Kr-m-:.

Mpn HanuumMm SKCNepuUMEHTanbHbIX OaHHbIX O MOMXUratoLen CNocoBHOCTH (PPUKUMOHHBIX WUCKP BbIBOA 06 wux onacHocTM Ans
aHanmsvlpyeMOM roproqe|7| cpenbl AonyckaeTcqa genartb 6e3 nposeaeHna pac4yeToB.

5.1.4. Omkpbimoe rnams u uckpbl 0guzamened (nedel)

MoxapHas onacHOCTb NrnameHn obycrnoBreHa MHTEHCMBHOCTBIO TENMOBOro BO3AENCTBUA (MNOTHOCTLIO TEMMOBOro NoToKa), NioLiaablo
BO3JENCTBUSA, OpUeHTaunein (B3aMMHbIM PacrnofoXeHWeM), MEPUOAUYHOCTLIO U BPEMEHEM €ero BO3AEVICTBMS Ha roploumne BeLlecTsa.
MnoTHoCTb TennoBoro notoka Anddy3nOoHHBIX NNameH (CNWYKK, CBeYW, ra3oBoi ropenku) coctaenser 18-40 kBT-m-2, a npeaBapuTensbHO
nepemMeLLaHHbIX (NasnbHble namnbl, rasoBble ropenku) 60-140 kBT-m-2. B 1abn.6 npveeneHsl TemMnepaTypHble U BPEMEHHbIE XapaKTepPUCTUKK
HEKOTOPbIX NIaMEH U ManoKanopuiHbIX ICTOYHMKOB Tenna.

Tabnuua 6
HaumeHoBaHve ropsiLero BellecTsa (M3genus) TemnepaTypa nnameHu Bpewms ropeHus
WK NoXKapoonacHon onepawnm (TneHus unu Harpesa), °C (TnexHns), MuH
JlerkoBocnnameHsoLWNECS 1 roptoyme XMgKocTu 800 -
[peBecuHa 1 neconunomarepuanbl 1000 -
MprpogHbIe N CXVKEHHBbIE rasbl 1200 -
["a3oBas cBapka meTanna 3150 -
["asoBag peska meTanna 1350 -
Tnetowasn nanvpoca 320-410 2-2,5
Tnetowasn curapeta 420-460 26-30
lopswas cnuyka 620-640 0,33

OTKpbITOE MNams onacHo He TOMbKO MPU HEMOCPEACTBEHHOM KOHTaKTe C roptodelt cpedod, HO U nmpu ee obnyyeHun. VHTEHCMBHOCTL
obnyyeHns (gp), BT-M-2, BbluMCHIAOT No dopmyne

T
Ep = 57 Emp 100

4 T 4
—&%HWW (92)

rae 5,7 - koadhdMUMEHT n3nyveHns abcontoTHO YepHoro Tena, Bt-m-2-K-4;
2y~ MPVBE/IEHHARA CTEMNeHb HEPHOTbI CUCTEM!

S (LU Y (93)

qu Fg

£y, - CTENEHb YEpHOTBI dakena (npw ropeHun gepesa pasHa 0,7, HedTenpoaykTos 0,85);

ER CcTeneHb YepHOThbl 06ry4aemMoro BeLecTsa NPMHMMAlOT Mo CNPaBOYHOW NUTepaType;
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Ty, - Temnepatypa akena nnamenu, K;

T,, - TEMNepaTypa roployero BellecTsa, K;

Pl " KO3hPULIMEHT 0BMYHEHHOCTN MEXAY U3ny4dartoLen u obnyyaemon NoBEpXHOCTSMM.

KpVITVHeCKI/Ie 3Ha4YeHna UHTEeHCUBHOCTU OGﬂy‘-leHVIFl B 3aBUCUMOCTU OT BpeMeHU oGnyquvm AnAa HeKOoTOopbIX BelleCTB NnpuBeaeHbl B

Tabn.7.

Tabnuua 7
Matepuan MuHMManbHast UHTEHCUBHOCTL 0BrnyyeHus, BT-mM-2, Npy NpogomKMTENBHOCTH
06ny4yeHusi, MUH
3 5 15

[peBecuHa (cocHa BNaxHOCTbO 12%) 18800 16900 13900
[peBecHO-CTpyXe4Has nnuta nnoTHocTblo 417 13900 11900 8300
KrM-3

Topd GpUKETHBIN 31500 24400 13200
Topd kyckoBow 16600 14350 9800
Xr0OnoK-BOMOKHO 11000 9700 7500
CnouvcTbIn NnacTmk 21600 19100 15400
CreknonnacTtuk 19400 18600 17400
MepramuH 22000 19750 17400
PesunHa 22600 19200 14800
Yronb - 35000 35000

MoxxapHasi onacHOCTb UCKP NMeYHbIX TPYD, KOTemnbHbIX, TPY6O NapoBO30B M TEMOBO30B, a Takke APYrUX MaLUWH, KOCTPOB, B 3HAYUTENbHOM
CTerneHn onpeaensieTcs nx pa3MepoM 1 TemnepaTypoit. YCTaHOBIEHO, YTO UCKpa AUaMETPOM 2 MM MNoXapoonacHa, ecrniv UMeeT Temneparypy
1000 °C, gnametpom 3 mm - 800 °C, anameTtpom 5 mm - 600 °C.

TennocogepxaHue N BpeMsi OCTbIBaHMSA UCKpbl 40 6e3onacHOCTM TeMnepaTypbl BbIMUCAAT No dopmynam (76 n 91). MNpu aTtom anamerp
CKPBI MPUHUMAIOT 3 MM, @ CKOPOCTb MOMeTa UCKPbI ( &, ), M-C-1, BLIMUCTIAIOT MO (opmy e

roe w, - CKOpoCTb BETpa, M-C-1;
i - BbIcOTa TpyObI, M.

Wy = 05w +5H

(94)

5.1.5. Hazpes sewecmes, omoesibHbIX Y3108 U osepxHocmel mexHosioaudecko2o 0bopydosaHusi

Temneparypy Harpesa 3r1eKTponpoBoAa Npy BO3HUKHOBEHWM NEPErpyskm (¢, ), °C, BLIMMCNSIOT No hopmyre

TAC to
yTBepXXaeHHbIMU [0caHeproHaasopomM, °C;

Iy~ haKTM4ECKUIA TOK B MPOBOAHUKE, A;

‘ﬁﬂ H

Ion ™ BOMYCTUMBIA TOK B NPOBOAHYKE, A.

by =5cp.1{+[1cIJ

- HOpMaTMBHas TemnepaTypa cpeabl 4Ns NPOKNagky NpoBoga, NPMHMMAETCS B COOTBETCTBUM C MpaBuiaMmn 3nekTpoobopynoBaHus,

- HOpMaTUBHas TemnepaTtypa xunbl 3nekTponposoa, °C;

2
] (“'}x.n - r'c:p.}{)’ (95)

TemnepaTypy rasa npu CxaTuv B KOMNPECCOPe 1 OTCYTCTBUM ero oxnaxaenus (7, ), K, BeiaucnsioT no dopmyne

(k-1 &
T =T, [il , (96)
PH
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CipaHuua 34

roe T, - Temnepatypa rasa B Havare cxarus, K;
E. , B, - A@BneHve rasa B KOHLe U Hauare cxatus, Kr-M-2;
i - Nokasatenb aguabatbl (paBeH 1,67 1 1,4 COOTBETCTBEHHO AN OAHO- U ABYXaTOMHbIX Fa30B).
[nsi MHoroaToMHbIX ra3oB MnokasaTenb aguMabaTtbl BbIMUCISIOT Mo dhopmye
kE=C,IC,,
roe ¢y, c, - n3obapHas 1 n3oxopHas yaenbHble MacCcoBble TENMOEMKOCTH ra3os, Ik - kr-1- K-1 .

TemnepaTypy Harpesa 3MeKTPUYECKMX KOHTaKTOB MPW BOSHUKHOBEHNM MOBbILLEHHbBIX NEPEXOAHbIX CONPOTUBEHUH (¢, . )
no cpopmyne

(97)

, °C, BblMUCNAOT

fux =fep + 1-¢ ™ |, (98)
Saoﬁm
roe ., - TemMneparypa cpenel, °C;
¢ - Bpems, c;
7, - MOCTOSIHHAs BPEMEHW HarpeBa KOHTaKTOB, C;
£ - 9neKkTpuyecKkas MOLLHOCTb, BblOENsOLWAsacs B KOHTaAKTHbIX nepexogax, Br;
5 - Nnowaab NoBepxHOCTU TennoobmeHa, M2;
P 06w koadbdmumeHT Tennootaayun, Br-m-z-K-1.
[ o MakcumanbHOM TemnepaTypbl KOHTAKTbl HArPEBaKTCS 3a BpeEMS
T=57, - (99)
ONeKTPUYECKYo MOLLHOCTb ( £ ), BbIAENSIOLLYIOCS B KOHTAKTHbBIX Nepexoaax, BblYMUCASOT No dopmyne
n
P=0I'"3U, (100)
i=1
roe ; - TOK B cetu, A;
7/, - NafeH1e HaMNpsPKeHUs B ;-1 KOHTAKTHOW Nape B 3/1EKTPUYECKOM KoHTakTe, B;
# - KONUYECTBO KOHTAKTHbIX Nap B KOHTAKTE.
3HaueHVe NafeHns HaNpsHKeHUN Ha KOHTaKTHbIX Mapax 7/, AN AeTanen U3 HeKOTOpbIX MaTepuaros npueeaeHs! B Tabn.8.
Tabnuua 8
HavmeHoBaHue mateprana AnOMUHWRA pacomt JlaTtyHb Megb Cranb
AnNOMUHMI 0,28
Ipachut 3,0 3,0
JlatyHb 0,63 2,4 0,54
Menb 0,65 3,0 0,60 0,65
Cranb 1,4 1,6 2,1 3,0 2,5
KoadbdmumeHT TennoobmeHa BbIMUCTIAOT B 3aBUCUMOCTM OT TeMnepaTypbl KOHTAKTOB No dhopmynam:
o .
Oopr = 4073 —fy 0 €CIM £, < 60 °C; (101)
- =11,63€D:0023¥HK, ecnun LA 5 60 °C. (102)
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ﬂOCTOFlHHyIO BpemMeHn HarpeBa KOHTaKTOB BbI4YUCTIAKOT NO qaopmyne

= (103)

SC’-'DGI.L[

roe + - yaenbHaa MaccoBasd TEMI0eMKOCTb MeTalla KOHTaKTOB, ox-kr-1-K-1;
- MaCCa KOHTaKTOB, Kr.

Pacuyert 1, MPOBOASAT B Creaylowel nocnefoBaterbHOCTU. [N 3a4aqHHON TeMneparyphbl ¢, BBIMUCTISIOT oo U ¢, @ 3aTem Mo
popmynie (98) BbiunCnAIOT ¢, . Ecnu BbiBpaHHOE 1 BEIMMCIIEHHOE 3HAYEHUs ¢, . OTnMyaloTcs Gonee Yem Ha 5%, TO BblYMCIIEHME HEOGX0AMMO
NMOBTOPUTb.

Temnepatypy NOALIMMHMKA CKOSbXEHWUS MPU OTCYTCTBUM CMa3K1 W NPUHY AUTENLHOTO OXNaxaeHns (¢, ), °C, BbIMUCTIAOT no dopmyrie

+_ 2 1-g ™|, (104)
roe ,, - Temneparypa cpeael, °GC;

a =044 fdn - KO3MPULMEHT MOLLIHOCTK, BT;

F - KO3PULIMEHT TPEHUS CKOMNBXKEHNS;

J7 - Cvna, AencTByoLWas Ha NOALUMMHUK, KT;

4 - AnaveTp wvna Bana, m;

» - YacToTa BpalleHus Bana, M1H-1;

- Mrowaab NoBEpXHOCTM TennoobMeHa NoaLUUMHMKa (MOBEPXHOCTb MOALLMMHMKA, OMblBaeMasi BO3AYXOM), M2;

¢ - Bpemsi paboTbl NOALLIWMHMKA, C;

mC
g = ———— - NOCTOsAAHHasA BPEMEHN Harpesa NoALUUnHKKa, C;

o = m

& - Macca NoALIWMHMKA, Kr.
Bpems HarpeBa nogwmnHuka (¢ ), ¢, A0 3a4aHHON TeMNepaTypbl BbIYMUCASIOT No dopmyne

a . (105)

=17l
" e- aoﬁmS(ﬁn.C _ﬁcpj

I'IpalcrmquKM npu ¢ = 5ty Temnepatypa noannHuka gocTuraeT MakCuMalribHOro 3Ha4eHud, Bbl4nucngemMoro no cbopmyne

3
b iy * (106)

B chopmyrnax (106, 107, 108)* koathdMLMEHT TENNOOOMEHA ¢, BBIMMCITIAIOT MO cpopmynam (101 nrm 102).

* Homepa chopmyn COOTBETCTBYIOT OpUrvHary. - MpuMedaHue n3rotoButenst 6asbl AaHHbIX.

MocnepoBaTenbHOCTL pacyeTa TeMnepaTypbl NOALIMMHUKA aHanorMyHa pacyeTy TeMnepaTypbl HarpeBa KOHTaKTOB.
5.1.6. Hazpes sewecms rpu camogos2opaHuU

MVIHVIMaJ'IbHyPO TeMneparypy cpegbl, npu KOTOpOIZ nponcxoauT TenyioBoe camMoBO3ropaHue, BblYUCTAKOT U3 BblPaXKEeHUA
lgt, = A, +n,lg S (107)

a BpeMs HarpeBaHua BellecTBa 4O MOMEeHTa CaMOBO3ropaHna U3 BblipaXKeHUA
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1
lgtc =_(AB —lgfc) ’ (108)
g
roe ;, - Temneparypa okpyxarowei cpegbl, °C;
7, - Bpema Harpesa, 4;
Ay, Ay Py, 1y - IMIUPUHECKUE KOHCTaHTBI;
& - YAenbHas MoOBEPXHOCTb Ter, M-1.
g-F_o(1,1.1), (109)
' I & k

roe @ - NnonHasi Hapy>Hasi NoBepXHOCTb Tena, M2;
- - 0Obem Tena, M3;

1 » k- PA3MEpbl Tena BAOIMb COOTBeTCTBleLU,eIZ KOOpp,VIHaTHOﬁ ocu, M; Hanpumep, Ana npAaMoyrosibHOro napannenenunega: ; - AJinHa,
& - WWpWHa, j - BbICOTA; ANA umnuHgpa: | =& = ‘DL[ 4, - BbICOTa; And wapa: ;=g =% = Do nT.o.

5.2. 'HTEHCUBHOCTb OTKa30B 3reMeHTOB 060pyaoBaHUsi, NpubOPOB 1 annaparToB

3aBNCUMMOCTb  WHTEHCMBHOCTW MOBPEXaeHUn o0opy[oBaHus, MNPUBOASLUMX K B3pbiBY, OT B3pbIBOOMACHOM KOHLEHTpauuu ans
Npou3BOACTBA AUBMHUIA, METAHA, STUNEHA U aMMMaka npuBedeHa Ha YepT.6.
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VIHTEHCMBHOCTb OTKa30B Pa3NnN4YHbIX 3J1EMEHTOB TEXHOJTOrMYEeCKMX annapaTtoB U 3allUTHbIX yCTpOVICTB onpenenarT no Tabn.9, 10.

Tabnuua 9
MHTEeHCUMBHOCTb OTKa3a 311eMeHTOB
HavmeHoBaHue anemeHTa MHTeHcnBHOCTL OTKa30B (3 -106), 4-1
HwxHWI Nnpegen | CpegHee 3HaveHve | BepxHuii npegen
MexaHun4yeckue 3neMeHTbl
nb3bl 0,02 0,045 0,08
LwndbdbepeHumansi 0,012 1,00 1,58
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3axumbl 0,0003 0,0005 0,0009
KonbLa nepemeHHOro ceveHus 0,045 0,55 3,31
KopoGku koneH4aToro Bana 0,1 0,9 1,8
KopoGku nepenav:
coeuHUTEerNbHbIE 0,11 0,2 0,36
CEKTOpPHbIE 0,051 0,912 1,8
CKOpPOCTHbIE 0,087 2,175 4,3
Kopnyca 0,03 1,1 2,05
MydThbi:
cuennenns 0,04 0,06 1,1
CKOIMbXeHns 0,07 0,3 0,94
OrpaHnuyuntenu 0,165 0,35 0,783
OrpaHn4mnTenbHbIE CMEHHbIE KOMbLia - 0,36 -
[MpoTmBoBECHI:
6onbLuve 0,13 0,3375 0,545
Marnble 0,005 0,0125 0,03
[Mpy>XuHbI 0,004 0,1125 0,221
MpvBoab!:
CO LLUKMBOM - 0,16 -
OOMONHUTENBHOrO CepBoMexaHM3ma 0,86 12,5 36,6
0ObIYHbIX CEPBOMEXAHN3MOB 0,86 12,5 36,6
bornee 3KOHOMUYHbIE 0,6 3,3 18,5
MeHee 0,17 1,8 9,6
MpvBOOHbIE peMHM Nepenay - 3,6 -
MoaWwnnHYKK:
LapuKoBble 0,02 0,65 2,22
coegUHUTENbHbIX My T 0,008 0,21 0,42
POrMKOBbLIE 0,2 0,5 1,0
LLlapukonogLw nnHmKK:
MOLLIHbIE 0,072 1,8 3,53
MarioMoLLHble 0,035 0,875 1,72
Peccopbl ManomMoLLHble - 0,112 -
Ponukun 0,02 0,075 0,1
CoeguHeHus:
MexaHun4yeckme 0,02 0,02 1,96
BpaLLaloLmecs 6,89 7,50 9,55
nasiHble 0,0001 0,004 1,05
CoeguHuternbHble KOPOOKM 0,28 0,4 0,56
CepBoMexaHU3MbI 1,1 2,0 3,4
CTepxKHmM 0,15 0,35 0,62
YcTponcTea CBA3U:
HanpasneHHble 0,065 1,52 3,21
NOBOPOTHbIE 0,001 0,025 0,049
rmokue 0,027 0,039 1,348
XecTkne 0,001 0,025 0,049
DUNbLTPLI MEXaHWYeCKne 0,045 0,3 1,8
LLlecTepHu 0,002 0,12 0,98
LWtaHrn nnyHxepa - 0,68 -
Wtndpto:
C HapesKoWn 0,006 0,025 0,1
HanpasnsoLne 0,65 1,625 2,6
LlapH1pb! yHMBEpCcanbHble 1,12 2,5 12,0
LLlaccun - 0,921 -
OKCLLEHTPUKM 0,001 0,002 0,004
Mpy>kuHbI 0,09 0,22 0,42
TennoobMeHHMKM 2,21 15,0 18,6
FvapaBnuyeckue n NnHeBMaTn4eckue 3fieMeHTbl
Ownadoparmbl 0,1 0,6 0,9
MICTOYHMKM MOLLIHOCTU rMapaBnuyeckme 0,28 6,1 19,3
3agBWKKM KrnanaHoB 0,112 5.1 44,8
3anBvikKkM BO30YXaeHWs 0,112 0,212 2,29
KnanaHbi:
LapuKoBble 1,11 4.6 7,7
pblYaXHble 1,87 4.6 7,4
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Harpy>eHHble 0,112 57 18,94
CBEPXCKOPOCTHbIE 1,33 3,4 5,33
obxoaHble 0,16 2,24 8,13
CTOrNOPHbIE 0,112 2,3 4.7
KOHTPOJSIbHblE 0,24 1,9 2,2
OpeHaxHble - 0,224 -
HanonHUTENbHbIE 0,1 0,112 1,12
nonsaBKoBble 5,6 8,0 11,2
ropto4ero 1,24 6,4 37,2
[aBneHus 0,112 5,6 32,5
nepBuYHbIE 0,165 6,3 14,8
asuratens - 37,2 -
perynstopa - 0,56 -
pa3rpy3oyHble: 0,224 57 14,1
[aBneHus 0,224 3,92 32,5
TepMmmyeckue 5,6 8,4 12,3
pe3sepByapHble 2,70 6,88 10,8
CEnNeKTopHble 3,7 16,0 19,7
perynmpoBoYHbIe 0,67 1,10 2,14
pyyYHble nepeknoYvaroLme 0,112 6,5 10,2
cKonb3slLlne 0,56 1,12 2,28
Non3yHKoBblE - 1,12 -
CconeHouaHble: 2,27 11,0 19,7
TpexxonoBble 1,87 4.6 7,41
YeTbIPEXXO40BbIE 1,81 4.6 7,22
UMMy NbCHbIE 2,89 6,9 9,76
nepenyckHble 0,26 0,5 2,86
pasrpy3o4Hble 3,41 57 15,31
CepBoknanaHsbl 16,8 30,0 56,0
MaHomeTpbl 0,135 1,3 15,0
MoTopbl rmapaenmyeckue 1,45 1,8 2,25
Harnetatenu 0,342 2,4 3,57
Hacocbl ¢ MalunHHBIM NPUBOAOM 1,12 8,74 31,3
MopwHKW rmgpaenuyeckmne 0,08 0,2 0,85
MprBOAbI NOCTOAHHON CKOPOCTW MHEBMAaTUYECKME 0,3 2,8 6,2
Mpoknagku:
npobkoBble 0,003 0,04 0,077
NponuTaHHbIe 0,05 0,137 0,225
n3 cnnaea "MoHenb" 0,0022 0,05 0,908
KonbLieobpasHble 0,01 0,02 0,035
deHonoBble (NNacTMaccoBbIe) 0,01 0,05 0,07
pe3nHoBbIE 0,011 0,02 0,03
Perynatopbi:
[aBneHus 0,89 4,25 15,98
rmgpaenuyeckue - 3,55 -
nHeBMaTmnyeckmne 3,55 7,5 15,98
Pe3epByapbl rugpaBsnuyeckue 0,083 0,15 0,27
CvnbdoHbI 0,09 2,287 6,1
CoeanHenust:
rMgpaernmyeckue 0,012 0,03 2,01
nHeBMaTn4eckmne 0,021 0,04 1,15
CoeguHuTenbHbIe MydThl rMapaBnMyeckue - 0,56 -
Tpy6onpoBoapl 0,25 1,1 4,85
LunuHgpel 0,005 0,007 0,81
LinnmHapbl nHeBMaTu4eckue 0,002 0,004 0,013
LLnaHru:
BbICOKOrO JaBrieHus! 0,157 3,93 5,22
rmokue - 0,067 -
nHeBMaTmnyeckmne - 3,66 -
Tabnuua 10

MHTEHCMBHOCTb OTKA30B 3alWMUTHbIX YCTPOMNCTB
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HanmeHoBaHve anemeHTa CpeaHee 3Ha4YeHe NHTEHCUBHOCTU
oTka3oB (3,-106), 4-1
MHaukaTopbl B3pbIBOB aBTOMAaTMYECKNX CUCTEM nogasneHns B3pbisos (ACIB) 0,25
Brnokun ynpasneHns aBToMaTnyeckmx CUCTEM NOAaBNEHNS B3PbIBOB (Ha KaxKabI KaHar) 0,12
Mvpponywku M (ACIB) 0,27
Opocutenu AC (ACIB) 0,32
Mnameotcekarenu MO (ACIB) 0,39
Kabenu (ACI1B) 0,047
MpenoxpaHnTenbHble MEMOPaHbI 0,0112
TNPUTIOXKEHWIE 4

Crpaso4yHoe

METOM OLIEHKU 3KOHOMWYECKOU 3®®EKTUBHOCTU CUCTEM NMOXXAPHOW BE30MACHOCTU

1. SkoHOMMYeCKasi oLieHKa ahPeKTMBHOCTI 3aTpaT Ha obecneveHre noxapHon 6e3onacHoOCTm

1.1. OdbpekTMBHOCTL 3aTpaT Ha obecneyeHne noxapHol 6e30MacHOCTM HapPOAHOXO3SMCTBEHHbIX 0OLEKTOB SIBMNSIETCS 00si3aTenbHbIM
YCIOBUEM MPU TEXHWKO-IKOHOMUYECKOM OBOCHOBaHUM MEPONPUSITUIA, HanpaBrieHHbIX Ha MOBbILLEHWE MNoXapHoi Ge3onacHocTu. Pacuertsb
SKOHOMMYECKOro adhcpekTa MOryT UCMONb30BaTbCA MPU OMPEdENeHnn LieH Ha Hay4YHO-TEXHUYECKYH MPOAYKUMIO MPOTUBOMNOXAPHOrO
HasHayeHusl, a Tawkke Ans obocHoBaHUS BblIGOpa MeponpusiTUA No oBecnedeHuo noxapHon Ge3onacHocTU Npu OPMMPOBaHUM NIaHOB
Hay4HO-MCCreaoBaTENbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT, 3KOHOMUYECKOTO 1 COLIMAarnbHOMO pasBUTUSi OGbLEKTOB.

OdpekTBHOCTL 3aTpaT Ha obecnedyeHne MoXapHoOW 6e30macHOCTU OMpedensieTcsi Kak couuanbHbiMM (OLEHUBAET COOTBETCTBUE
haKTU4eCKoro NOMNoXeHUsi YCTaHOBIIEHHOMY COLManbHOMY HOPMaTuBY), Tak U SKOHOMUYECKUMU (OLLEHMBAET AOCTUraemblii 9KOHOMUYECKUN
pes3ynbTaTt) nokasaTensmu.

OKOHOMMYECKUI 3dpEKT OTpaxKaeT COOOM MpeBbILIEHWE CTOMMOCTHBIX OLLEHOK KOHEYHbIX pe3yrbTaToB Haf COBOKYMHbIMW 3aTpaTamu
pecypcoB (TpyZOBbIX, MaTepuarnbHbIX, KanuTanbHbIX U Ap.) 3a pacyeTHbIN nepuof. KoHedHbIM pe3ynbTaToM CO3faHus U UCMONb30BaHUs
MepPONpUATUN Mo 0BecneveHnto NoxapHor 6e3onacHOCTU ABMSETCS 3HAaYEHWE NpeaoTBPaLLEHHbIX MOTEPb, KOTOPbIE PACCUMTLIBAOT UCXoas U3
BEPOATHOCTUN BO3HUKHOBEHMSI NOXapa U BO3MOXHbIX 3KOHOMUYECKMX NOTEPb OT HEro 0 M Nocrne peanusauum MeponpuaTist No obecneveHnto
noxapHor ©6e30nacHOCTU Ha obbekTe. YncneHHoe 3HadeHue 3aTpaT Ha MeponpusaTMs Mo ObecrnedeHuo MnoxapHon 6e30nacHOCTU
onpefensieTcs Ha ocHoBe ByxranTepcKon OTYETHOCTM OOBbEKTa 3aLUmMThI.

1.2. Batpatbl Ha obecnevyeHne noxapHolr Ge3onacHoCTW crnegyer cumtaTh 3PPEKTUBHLIMU C COLMANbHOM TOYKM 3PEHUs, €CNN OHU
obecne4nBatoT BbINOHEHWE HOPMAaTMBA MO UCKIOYEHWIO BO3AECTBMSI Ha NI0AEN onacHbIX (hakTopoB roXapa, YyCTaHOBMEHHOMO HAaCTOSLLMM
cTangapTtoMm (pasa.1 v npunoxeHve 2).

1.3. OkoHoMmMYeckuin adpdeKT onpedensieTcs No BCemy LMKy peanvsauum Meponpusatus no obecnedeHuo noxapHon 6esonacHocTn 3a
pacyeTHbIN Nepuoa BPEMEHW, BKIOYAKOLWMIA B Cebsi BpeMsi MPOBEOEHUS HAYYHO-UCCINENOBATENbCKMX U OMbITHO-KOHCTPYKTOPCKUX PaboT,
OCBOEHMWE W NPOU3BOACTBO 3MIEMEHTOB CUCTEM U MEpOnpusTUiA Mo obecnedeHno noxapHou 6e3onacHoCTH, a Takke BPeMs UCMONb30BaHWS
pes3yrnbTaToB OCYLLECTBIEHVS] MEPOMNPUSTUSI HA OXPaHSIEMOM OObeKTe.

3a HavanbHbI rof, PacYETHOro Neproaa NPUHUMAETCS rof, Hadana MHaHCUMpoBaHUs paboT No OCYLLEeCTBMNEHWMIO MeponpusiTus. Havanom
pacyeTHOro nepuoga, Kak nMpaBWro, CYMTAETCH NepBbIVi rof BbINOMHEHWUS HAy4YHO-UCCeOoBaTENbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT.
KoHeqHbIN rof pacuyeTHOro nepvoda OnpeaensieTcs MOMEHTOM 3aBepLUEHVSI UCMOMb30BaHWS pe3yNbTaToB OCYLUECTBMNEHWUS MeponpusTUs.
KoHe4HbI rog MCnonb3oBaHWA pe3ynsTaToB MeponpuaTusi Mo obecneveHnio noxapHow 6e3onacHOCTW onpefdensiercs pas3paboTyvkoM u
COrnMacoBbIBAETCA C OCHOBHbIM 3aka3qymkom (notpebutenem). Mpu ero ycTaHOBNEHWW LienecoobpasHo pyKOBOACTBOBATLCS: MIaHOBLIMU
CpOKammn 3ameHbl 3NIEMEHTOB CUCTEM M MEPONPUATUIA NO obecrneveHnto NoxapHoi 6e3onacHOCTW; CpokaMu Cryx6Obl 3NIEMEHTOB U CUCTEM MO
obecrneyeHno NoxapHon 6e3onacHOCTH (C y4eTOM MOparnbHOro CTapeHns), ykadaHHbIMU B AoKyMeHTaumm Ha Hux (FTOCT, OCT, TY, nacnopt u
APp.); 9KCNEepTHOW OLLEeHKOW Npu OTCYTCTBMM HOPMaTMBOB.

1.4. MNpy NpoBedeHUN PacUETOB IKOHOMUYECKOTO 3dhdpekTa pasHOBpPEMeEHHbIE 3aTpaThl U pe3ynbTaThl MPUBOAATCS K €AMHOMY MOMEHTY
BPEMEHM - pacyeTHOMY roay. B kauecTBe pacyeTHOro roga npyHUMAETCs rof, NPEALECTBYOWMIA HaYany MCnonb3oBaHUs MEPOMNpPUSITUS MO

obecneyeHno noxapHor 6e3onacHocTu. [NpuBedeHVe BbLIMOMHAETCA YMHOXEHUEM 3HAYEHWA 3aTpaT U pe3ynbTaToB MNPedoTBpaLLEeHHbIX
noTepb COOTBETCTBYHOLLErO roga Ha KO3UUMEHT OUCKOHTUPOBAHUS (¢ ), BbIYMCASEMBIN MO hopmyne

at =1+ BT, (110)
roe m - HOpPMaTMB MpPYBEOEHWS Pa3HOBPEMEHHbIX 3aTpaT M pesyrnbTaToB, YMCMEHHO paBHbI HOPMAaTUBY AOEKTMBHOCTM KanuTarbHbIX
BIOXeHW! (7 = &, =01);

by " pacyeTHbIN roA;

¢ - rop, 3aTpaTthl U pe3ynbTaThbl KOTOPOro NPUBOASTCS K pacYETHOMY rody.
1.5. B 4Mcno BO3MOXHbIX BAPMAHTOB peanusauumy MeponpusaTus no obecnedeHmno noxapHon 6esonacHocT obbekTa Ha aTane TEeXHWKO-
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9KOHOMMYECKOro O0BGOCHOBaHWS OTGMPAIOTCA Te, KOTOpble OTBEYAT OrpaHWYEHMsIM TEXHWMYECKOro M couuanbHoro xapakrepa. B uwucno
paccMaTpuBaeMbIX BapyaHTOB BKIOYaOTCA Haumyyllme, TEXHWMKO-3KOHOMMYECKME MOKa3aTeny KOTOPbIX MPEBOCXOAAT MMM COOTBETCTBYIOT
NYYWYM MUPOBBLIM U OTEYECTBEHHBIM OOCTWKEHUSIM. [Mpy 3TOM OOSKHbI YYUTHIBATLCA BO3MOXHOCTU 3aKymku TeXHUKM 3a pyoGexom,
opraHusauuyM cobCTBEHHOrO NMPOM3BOACTBA Ha OCHOBE MPUOBPETEHUS NMULIEH3WI, OpraHn3aL MM COBMECTHOTO MPOU3BOACTBA C 3apyOeXHbIMU
napTHepamu. JlyylinumM NpusHaeTcst BapuaHT MeponpusiTusi No obecne4eHnio NoXxapHoi 6e30nacHOCTH, KOTOPbIN UMEET HanbornblLUee 3HaYeHne
3KOHOMMYECKOro adhdpekTa NMBo NpM yCroBUM TOXAECTBA NpeaoTBpaLLaeMblX MoTepb - 3aTpaThl Ha ero 4OCTUKEHE MUHUMATbHDI.

Ecnu uenbio  ocyllecTBneHnss MeponpusiTust no  obecnevyeHuo  noxapHol 6e30macHOCTV  SIBMSIETCA He  HEenocpeAcTBEHHOe
npegoTBpaLleHre noxapa, a obecneveHne OOCTOBEPHON MHdopMaLM 06 OCHOBHbIX XapaKTepucTMKax 1 napameTrpax ypoBHs obecnedyeHus
noxapHol 6e3onacHOCTW, KOHTPOns 3a cobniofeHem NpaBun noxapHon 6esonacHoCcTH, B CyyYae HEeBO3MOXHOCTM OrnpefeneHus BvsiHUS
AaHHOrO MEpONpUSTUS Ha CTOMMOCTHYHO OLLEHKY NMpeaoTBpaLLeHHbIX NOTePb, TO NPU CPaBHEHWUN anbTEPHATVBHBIX BAPUaHTOB MO 0b6ecneveHnto
noxapHor 6e3onacHoOCTV Ny4YLM NPUHMMAETCS TOT, 3aTpaThl HA JAOCTWKEHUE KOTOPOro MUHMMArbHbI.

1.6. OkoHoMuueckuii adhdpekT 3aTpaT Ha obecneveHue MoxapHou 6e3onacHOCTM onpedenserca no pesynbrataMm 3KchnyaTtauun 3a
pacyeTHbIN nepuod. OKOHOMUYECKU 3dbdPeKT 3a pacyeTHbIA Mepuof He3aBWCUMO OT HanmpaBMEHHOCTW MeponpuaTus no obecnedeHuio
noxapHol 6esonacHocTu (pa3paboTka, NPOU3BOACTBO M UCMONb30BaHME HOBbLIX, COBEPLIEHCTBOBAHME CYLLECTBYIOLMX 3NIEMEHTOB CUCTEM U
MeponpuATUi No obecneveHnio NoxapHon 6eaonacHocTm) (1=,), py6., paccunTbiBalOT No dopmyne

3T=HrrpT_3T (111)
mnnn
iK fl{
93~=EHHP;'C¥§D—ZB}'@;, (112)
iy i=t,

rA€ 3y - 9KOHOMUHECKUI SCDEKT pean3aLmn MeEPONPUSTHS Mo 0BGecneqeHnto noxapHon 6e3onacHOCTH 3a pacHeTHbIN Nepuoa (7 );

Mg gy - CTOMMOCTHaS OLEHKA NPeAOTBPALLEHHbIX MOTEPb COOTBETCTBEHHO 3a pacyeTHbIn nepuoa (7) v B rogy () pacyeTHoro
nepvioaa;

3r.3; - CTOMMOCTHas OLieHKa 3aTpaT Ha peanusauuio MeponpusaTus Mo obecrnedeHno NoxapHo Ge3onacHOCTM COOTBETCTBEHHO 3a
pacyeTHbIV nepvog (7 ) U B roay (¢) pac4eTHoro nepunoaa;

oo K03 (hpMLIMEHTBI NPUBEAEHNSI PA3HOBPEMEHHBLIX COOTBETCTBEHHO 3aTpaT M NPeaoTBPaLLEHHbIX MOTEPb K pacyeTHOMY roay;
t,, - HAYanbHbIA rof PAacYETHOTO NepuoAa;
¢, - KOHEYHbIV rof Pac4eTHOro Nepuoaa;

¢ - TEKYLLMIA rof pacyeTHoro nepuoaa.
1.7. 3atparbl Ha pean1saumio MeponpUATUS Mo oBecreHeHmrio NoxapHor 6e3onacHoOCTH 3a pacyeTHbIN Nepuos ( 3 ), Py6., paccuuTbIBaOT

no cpopmyne

3T=3m.x.p+3§['+3%' (113)

roe s - 3aTpaTbl Ha NPOBEAEHME HAayYHO-UCCIeA0BaTENbCKUX U OMbITHO-KOHCTPYKTOPCKUX paboT, pyo.;

HED.E.J

31~ 3aTpaThbl MPU NPON3BOACTBE MepPOoNpUATUIN No obecrneyveHunto noxapHoi 6esonacHocTw, pyo.;

54~ 3aTPaThl MPU MCMOMb30BaHNM MeponpuaTUn Mo obecneveHnto noxapHon GesonacHocTy (6e3 ydvera 3aTpaT Ha npuobpeTeHve

CO3aHHbIX 3NIEMEHTOB MeponpusATuiA), py6.

3atpatbl Npy NPOM3BOACTBE (MCMONb30BaHWM) MEPONPUATUI MO oGecreveHnto noxapHon GesonacHocTu ( 3m ), py6., paccuNTLIBAIOT MO
dopmyrne

& & *
BEF(H) = 23?(“) Lo =r§(yr + & - o, (114)
=t H

* dopmMyna cooTBETCTBYET opuruHany. - [Npumeyvarue nsrotosutens 6asbl 4aHHbIX.

roe 3 - 3HaYeHue 3aTpaT BCeX PecypCoB B rody, ;
H, - TeKyLUMe U3AepXK NPy NPOM3BOACTBE (MCMONb30BaHNN) MeponpUATUiA No obecnedeHnio NoxapHon 6esonacHoCTM B rogy ¢;

K; - eavnHoBpeMeHHble 3aTpaThbl NPy NPOU3BOACTBE (MCNONb30BaHWM) MEPONPUATHIA B roay :;
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JT, - OCTaTo4YHas CTOMMOCTb (NUKBMAALMOHHOE Casibi0) OCHOBHLIX POHAOB, BLIGLIBLUVX B FOAY ¢ .
lMpy oLeHke OCTAaTOYHOM CTOMMOCTM (DOHAOB MOryT BblTb PACCMOTPEHBI TPM PasNUYHbIX Criyyas:

a) co3fjaHHble paHee CbOH,D,bI, KOTOpble BbicBOGOXAATCA B rogy 3a HeHagobHOCTbIO, MOryT OO0 KOHLa CBOero cpoka CJ'Iy)K6bI
3hEKTUBHO NCMNONBb30BATLCA rae-To B Opyrom mecre. B aTtom Ccny4ae B Ka4ecTBe 7, CnedyeT y4ntbiBatb OCTaTO4HY0 CTOMMOCTb ¢boHL0B;

©) doHAbI B KOHLLE pacyeTHOro nNepuoaa, OTCIYXMBLUME NULLb YacTb CBOEro Cpoka Cryobl M adhdeKTUBHO by HKLMOHUPYtoLme. B aTom
cryyae B Ka4ecTBe 7, CriedyeT Y4 TbiBaTb OCTaTO4HY0 CTOMMOCTb (hOHIOB;

B) (bOH,CI,bI, BbICBOOOXEHHbIE 3a HEHagoOHOCTbIO B rogy ¢, KOTopble Hurge fonee no CBOEeMYy Has3Ha4YeHUo MCnosib30BaHbI ObITb He
MOryT. B aTtom Cny4ae B ka4ecTBe 77, crnefyet y4ntbiBatb NIMKBMOAUNOHHOE Calbao.

2. PacyeT 5KOHOMMYECKUX NOTEPb OT NnoXapa

2.1. 3HaveHue NpenoTBpaLLEHHbIX NOTePb ( Hrrp)‘ py©., onpeaensatoT no dopmyne

I, =M -, (115)

T

roe 7, IZ, - 3KOHOMUYECKVe NOTepn OT OAHOrO NoXapa Ha OXpaHSeMoM O6bekTe COOTBETCTBEHHO A0 W NOCre peanvsauum MeponpusaTuin no

obecneyeHuto NoxapHomn besonacHocTw, pyo.

OkoHOMUYeckue notepu (Hl n HQ) OT noXapa Ha obbekTe 3a rog moryT ObITb onpeaeneHbl Ha OCHOBaHUM CTaTUCTUYECKUX OaHHbIX O

noXxapax 1 UCnonbL30BaHWUM pacyeTHoro Mmetoda (pasa.1, 2, 3).

2.2. Tlpy 1CMOMNB30BaHNN CTATUCTUYECKIX 1aHHbIX SKOHOMIMYECKIE NoTepw (17,;), PY6., OT j-ro noxapa, BelMMCTISIOT Mo hopmyne

N
- zl (g s+ Typy + Tany + on ) (116)
=

rAe IT,; - 9KOHOMUYECKME MOTepM OT j-ro noxapa, py6.;
Mg ; - MOTEPM HACTY HALIMOHAMBHOTO GoratcTBa OT j-ro noxapa, pyb6.;

7. .- TIOTEPU B pe3yrnbTaTe OTBIIEYEHNSI PECYPCOB Ha KOMMeHcaLMo NoCneacTBUN -ro noxapa, pyo.;

opJ

I .- NOTEPU 13-3a HEMCMOSIb30BaHMSA BO3MOXHOCTEN BCReacTBMe ;-ro noxapa, pyo6.;

HEJ

i, I counanbHO-3KOHOMUYEeCKUe noTepun ot , -ro noxapa, py6.;

2 - KOnMn4ecTBO MoXapos 3a rogd.
2.3. nOTepVI YacTu HaumoHanbHoro GoraTtcTea COCTOST U3 MaTepuanbHbIX LleHHOCTEN, YHUHMTOXEHHbIX NN NOBPEXAEHHbIX B pedynbrarte
BO34ENCTBUSI ONACHbIX C*)aKTOpOB noxxapa 1 ero BTOpUYHbIX I'IpOHBJ'IeHVIIZ, a TakKe cpefCTB NoXapoTyLleHnA.

MoTepw YacTu HaLMoHanbHOro 6oratcTea OT ;-ro noxapa ([T, 5 ), py6., BbIMUCTISAOT MO Ghopmy e

Hﬂ.ﬁj =J%(Hgo.cpj + Hll:[[.o.q:j + Hr{o.cpj + Hrl;[.o.q:j + Hﬂﬂ; + Hrslr(nﬂ + Hrsria_pj) ’ (1 17)
roe HI'BED.EIJJ' - NOTepun B pedynbrtaTte YHUYTOXKEHUA -M NOXapOM OCHOBHbIX MPON3BOACTBEHHbIX d)OHLI,OB, py6.;
1_1:04”. - NOTepun B pe3ynbTaTte noppexaeHna ;-M NnoXapoM OCHOBHbIX NPOM3BOACTBEHHbIX d)OHD,OB, py6.;
H—go.cpj - NoTepun B pe3yrnbTaTte YHUYTOXEHUA ;i -M MNOXapoM OCHOBHbIX HEMPON3BOACTBEHHbIX CbOH,EI,OB, py6.;
io.qs j - NOTepu B pe3yrnbTaTe NoBpexXaeHua ;-M NoXapoM OCHOBHbIX HEMPOM3BOACTBEHHbIX doHaoB, py6.;

g;rg(ﬂj- noTepU B pe3ynbTaTe YHUUTOXEHUS (MOBPEXAEHMS) ;-M MOXapoM TOBapHO-MaTepuarnbHbIX LeHHOCTel (06OpOTHBLIX hoHAOB,

MaTepuanbHbIX PECYpPCOB TeKyLlero notpebnexust), pyb.;

gﬁﬂ - NoTepy B pe3ynbTaTte YHUHTOXEHNS (MOBPEXOEHUST) i -M MOXapoM JINYHOrO MMYLLIECTBA HaceneHust, pyo.;

Hr)r;a y - NOTepun B pedynbrtaTte YHUYTOXKEHUA  -M NOXapoM NpUpOoaHbIX pecypcoB, py6

BrumaHue! [lokymeHT BKIIo4eH B AoKa3aTesbHyto 6a3y TeXHNYECKOro pernameHTa. [JononHuTensHyto nHdopmaLmio cM. B spribike "Mpumesanns” Brumanne! O nopsigke
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24. Totepy B pesynbTaTe OTBMEYEHUS PECYPCOB HA KOMMEHCaUMo MOCNeacTBWA MNoxapa - MpuBedeHHble 3aTpaTbl Ha
BOCCTaHOBUTENbHbIE PaboThbl HAa 0ObEKTE, HA KOTOPOM MPOU3OLLEN NoXap.

MoTepu B pe3yrnbTaTe OTBNEYEHWSI PECYPCOB Ha KOMMNEHCALMIO NOCNEACTBUIA i -ro noxapa ( Ty J.), py6., BbIYMCNISIOT Mo dopmyne

N
Hopy =2 Hgp; + Mop ), (118)
g=1

rae g7z, . - OTepM B pesyrnbTaTe OTBIIEHEHIs PECYPCOB Ha BOCCTaHOBIEHVe obbekra nocrne ;-ro noxapa, pyb.;
I, ;- OTepy B pesynbTaTe OTBIEUYEHNS PECYPCOB Ha BOCCTAHOBIIEHNE MPUPOAHSIX PECYPCOB, MOCTPAAABLUMX OT j -TO Moxapa, pyo.

2.5. MoTepn 13-3a HEMCMOMb30BaHWS BO3MOXHOCTEW - YacTb MpuBLINKM, HedononyyYeHHasi oGbeKToM B pe3ynbTaTe ero NpocTost U
BbIObITVS TPY4OBbIX PECYPCOB M3 NPOM3BOACTBEHHON AEATENBHOCTM B pe3yrbTaTte noxapa.

MoTepun us-3a HencnorbL30BaHUsi BO3MOXXHOCTEN BCreacTBue 4 -ro noxapa J7, py6., BbIYMCNAT MO hopmyne

B’

N
HH.B;’ = 'Zl (Hn.oj +HB.ij)‘ (1 19)
j=

roe I

noj " noTepu oT NpPocTos obbekTa B pesynbTrate #-T0 NoXkapa, py6.;

HB-'ITJJ' - notepu npu BbIObITUM TPyAoOBbIX peCcypcoB U3 I'IpOI/I3BO,D,CTBeHHOIZ AOeATenbHOCTU B pedynbTtarte ;-ro noxkapa, py6

2.6. CoumanbHO-3KOHOMUYECKMe MOTepW - 3aTpaTbl Ha NPOBELEHVWE MeponpuATUiA BCREACTBUE MOEnV v TpaBMMPOBaHWS Niofen Ha
noxape.

CouwanbHO-3KOHOMUYECKUe MoTepu OT  -ro noxapa ( 17, , ; ), pyO., BbluMCNAIOT No chopmyne

N
Mooy = Z 05+ 15 ) (120)
£aj El £3 o3 f

J=

rae Hc;r.aj - coumarnibHO-3KOHOMUYEeCKMe noTepn OT TpaBMMpoBaHNA niogen Ha J-M noxape, py6.;

Hé—a ; - coymnanbHO-3KOHOMUYECKME NoTepn oT rméenu nogew Ha J-Mnoxape, py6

CouuanbHO-3KOHOMUYECKUe NoTepy OT TPaBMUPOBaHUS Nofel Ha i -M noxape ( I, ), py6., BeIMMCTISIOT NO dopmyre

N
HCT-U' = Z(SBJ' +Sn.r[j +Smj +Scr<,nj) ’ (121)
J=l

roe SB_}' - BbINnatbl Nocobui no BpeMeHHOVI Heprﬂ,OCI‘IOCOﬁHOCTI/I TpaBMUPOBaHHbLIM Ha ;-M NoXxape noasam, py6.;

5,

woj BbINf1aTbl NEHCUU NnLaM, CTaBUM UHBaNuUgamu B pesynbTtarte ;-ro noxapa, py6.;

Smj - pacxodbl Ha KnnHKU4YeCcKoe neveHne nuy, TpaBMMpOBaHHbIX Ha  -M NoKape, py6.;

S

ey pacxogbl Ha CaHAaTOPHO-KYPOPTHOE J1e4eHne nuy, TpaBMUpPOBaHHbIX Ha ; -M NoXape, py6

CoumarnbHO-9KOHOMUYECKVE NOTEPU Npu rMbenu niofen B peynbTarte j -ro noxapa ( I, ), py6., BbIMUCNSIOT NO dropmyrie

n N
jzc:.3_,r' = ZI(Smrj +Sr[.Kj)' (122)
i=

TA€ Sy ; - BEINMATEI nocobuin Ha norpebeHne NorMbLLMX B pesynbTate j-ro noxapa nuu, pyo.;

Ry

nEj BbINSaTbl NEHCUIA MO Ccny4alo noTepun KopmMmurbLa B pedyrnbTare ;-ro noxapa, py6
2.7. Pacuyem cocmasnsitouiUx 3KOHOMUYECKUX 1omepb Om roxapa

MoTepy B pe3ynbTaTe YHUMTOXEHUST j -M MOXaPOM OCHOBHbIX MPOV3BOACTBEHHBLIX (OHAO0B ( . b ), py6., BEIMMCNISIOT NO dropmyre
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UC «TexakcnepT: 6 nokoneHve» VIHpaHeT



"OCT 12.1.004-91 Cwvicrema craHgapToB 6e3onacHoc Tpyaa (CCBT). MoxapHas 6e3onacHocts. ObLme TpebosaHms (¢ iameHeHvem N 1) CrpaHunua 43
lNMpumersiemcsi ¢ 01.07.1992 e3ameH OCT 12.1.004-85

Hgo.cp_;’ =i[301' - (SHJ' +Sm')]’ (123)

i=1

roe g, - 0CTaTo4Has CTOMMOCTb OCHOBHbIX OHAOB :-ro BMAa, Py6.-ea-i;
&, - CTOMMOCTb MaTepuarbHbIX LIEHHOCTEN ; -ro BUAA, roAHbIX ANA AanbHeiillero Ncnonb3osaxus, py6.-ea-1;
S - IMKBMAALMOHHAsA CTOMMOCTb MaTepuanbHbIX LLeHHOCTe ; -ro suaa, py6.-ea-1;

# - KONMMYECTBO BUOOB OCHOBHbIX (OOHAOB, €.

2.8. MNoTepu B pesynbTaTe NOBPEXOEHNS j-M MOXapPOM OCHOBHbIX MPOM3BOACTBEHHbIX (POHAO0B ( Frgll EIJ), py6., BbIMMCAAIOT MO dhopmyrie

]
i
H;[.o.cb = Z Soz"y'ﬁ_ (S5 + 80> (124)
i=1

roe -y - KOAMMUUUEHT, YYUTLIBAIOLLMIA NOBPEXaeHe MaTepuanbHbIX LLEHHOCTEN;

K, - YAErbHbIA BEC CTOMMOCTMN KOHCTPYKTUBHBIX 9J1EMEHTOB B OBLLEN CTOMMOCTY MaTepuasibHbIX LeHHocTel, %.
2.9. Tlotepn B pe3ynbrate YHUMTOXKEHUS W MOBPEXOEHWS ;j-M TOXapOM OCHOBHbIX HEMPOM3BOACTBEHHbIX (POHAOB BbIMMCISIOT
cnegyowumM obpasom.

Ecnv no oCHOBHbIM HENpPoM3BOACTBEHHBbIM (POHAAM HAYUCMAOTCA aMOPTU3ALMOHHbIE OTYMCIEHWS, TO MOTEpW CTOMMOCTW MpU WX
YHUYTOXEHUN BbluMcnsiioT no chopmyne (123), a npu noBpexaeHun - no dopmyrne (124).

Ecnu no oCHOBHbLIM HENPOM3BOACTBEHHLIM (POHAAM HE HAYMCIISIOTCS aMOPTU3aLMOHHbIE OTYUCIIEHUS!, TO MOTEPU CTOMMOCTU BbIMUCTIAIOT
no goopmynam:

npu YHUYTOXEeHU

n
Er{o.cpj = %[Sm' - (Sm' + 50y )], (125)
i=
npu noBpexaeHnm
n i k.
o 2

rae Sp;- NepeoHayanbHasi CTOMMOCTb OCHOBHbIX (HOHAOB ;-ro BuAa, py6.-en-1.

2.10. MNoTepn B pe3ynbTaTe YHUMTOXEHUS (MOBPEXOEHWS) TOBapHO-MaTepuanbHbIX LIEHHOCTEN (06OpOTHBIX (HOHOOB, MaTepuarbHbIX
pecypcoB TekyLero noTpebnexHus) ;-M noxapom ( H%f(]ﬂ[ ), Py6., BblMMCTIAOT Mo dhopmyne

n
H’?‘S;[L =z [ST.M.I.[ i (S'f‘(.]\‘[.].[ it S'lo'.rn[(.ui * Sm')]’ (127)

i=1

rae S - 061258 CTOMMOCTb TOBapHO-MaTepuasnbHbIX LEHHOCTEN ; -ro BuAa Ha MOMEHT noxapa, pyb.;

T.MI T

S, 4s - CTOMMOCTb TOBapHO-MaTeparnbHbIX LIGHHOCTEN ; -ro BUAA, OCTaBLUNXCS Mocne noxapa, py6.;

'L?rﬂ[lnz' - CTOMMOCTb NnoBpeXaeHHbIX TOBapHO-MaTepuarnbHbIX LIEeHHOCTeN ; -ro Buaa ¢ y4eToM nx OGeCU,eHI/IBaHI/Iﬂ, py6

2.11. MoTepw, CBA3aHHbIE C YHUUTOXEHWEM (MOBPEXAEHNEM) NIUYHOMO UMYLLECTBA HACEMEHWst j-M MOXapoM, BbIYMCISIOT criegyoLmm
obpasom:

Mo 3acTpaxoBaHHOMY MMYLLECTBY Ha OCHOBE [aHHbIX OpraHOB rocyqapCTBEHHOIO CTPaxoBaHMsi MO PacYeTHON CyMMme NoTepb, ucxoas us
rOCY[AapCTBEHHbIX PO3HUYHBIX LiEH, AECTBYIOLMX HA MOMEHT MoXapa, 3a BbIMETOM CTOMMOCTM M3HOCA M OCTaTKOB, roAHbIX K AanbHenwemy
MCMOMb30BaHMIO;

Nno He3acTpaxoBaHHOMY MMYLLECTBY NMpU OTCYTCTBUX OOCTOBEPHbIX AaHHbIX, NICXOOA U3 CpeHUX CTaTUCTUYECKUX NOTepb OT noXxapa.

2.12. TloTepn B pesynbrate OTBIEYEHNS PECYpPCOB Ha KOMMEHCALWIo MOCNeacTBUi ;-ro noxapa (Ha BOCCTaHoBreHve obbekta u
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NPUPOAHbIX peCYpCoB nocne noxapa (77 . . ), pyo., BbMMCASAT no dopmyne

opJf

m
jTo.pj = Z(Hz +EHK1')' (128)
i=1
rO€ H; - 1-€ N3LEePXKKN NPU BOCCTAHOBUTENbHbIX paboTax, py6.;

. - i-€ eAnHOoBpeMeEHHbIe OOMONMHUTENbHbIE BJTOXXEHUA, py6,

1

B, - HOPMaTMBHbIA KOIDULIMEHT SCPEKTUBHOCTU KANMUTASbHBIX BIIOKEHUI;

m - KONMM4eCTBO BMAOB 3atpaTt Ha BOCCTAaHOBUTEIbHbIE pa6OTbI.

2.13. ToTepm oT npocTosi o6beKkTa B pesynbTare i -ro noxapa ( oo, py6., BbIMMCASAIOT MO hopMy e

.0_;')
m

H—r[.o_}' = _Zl(ﬂ—s.r[.nj +H—H_r{j) ’ (129)
i=

rae H:;.rr.rtj - 3apa60THa;| nnarta 1 yCrioBHO-MOCTOAHHbIE pacxodbl 3a BpeMsA NpoCcToA obbekTa B pe3ynbTarte ;-ro noxkapa, py6.;

My - npubbinb, HegoMnony4YeHHas 3a nepuod NpocTosi obbekTa B pesyrnbTarte ;-ro noxapa, pyo.

2.14. TloTepn npu BbICLITUM TPYAOBLIX PECYPCOB M3 MPOUSBOACTBEHHON [EATENLHOCTU B pesyrsTate j-ro noxapa (i,.,;). Pyo.,

paccUnUTLIBAIOT TOSBKO AN cdepbl MaTepuansHOro NpoM3BoacTBa no dopmyne

m
= T T
Tyrgpi _,r;l Tzp + Tanps) (130)
roe H]:.T.pf - notepu npu BbIObITUM TPYyOoBbIX pecypcoB U3 I'IpOI/ISBOLlCTBeHHOVI [eATernbHOCTU B pe3ynbraTte Ux TpaBMMpoOBaHUA B npouecce

-ro noxapa, pyo.;

;ij- notepu npu BbIObITUM TPyAoOBbIX peCypcoB U3 I'IpOI/I3BO,ClCTBeHHOIZ 0eATeNnbHOCTU B pe3ynbTaTte ux rmbenu Ha #-M noxape, py6

2.15. I'IOTep|/| npu BbIObITUM TPYAOBbIX pecypcoB 13 I'IpOI/I3BO}J,CTBeHHOl7I OEeATENbHOCTU B pedyrnbrarte Uux TpaBMMpoOBaHuA B npouecce ;-

ro noxapa (g;w_), py6., BbIMMCASIOT MO hopMy e

0
H;.'r.pj =£KH.I[ ' Sgi Thmi (131)

rAe K., - KO3(MUUUEHT, YUUTLIBAOLUIA MOTEPI0 YaCTU HaLMOHAILHOTO AOX0Aa;
Bg - 3apaboTHas nnara ; -ro paboTtHuka, py6.-aHu-1;

T__ .- NPOOOMKNTENBHOCTb BbIObITMSA U3 NPON3BOACTBEHHOWN AEATENBbHOCTY ; -0 TPABMUPOBAHHOIO, OHW;

BT

a - KOJIM4eCTBO TpaBMUPOBAHHbIX, Yerl.

),

2.16. MoTepu npu BbIBLITUM TPYAOBLIX PECYPCOB 13 NPOU3BOACTBEHHOW AESTENBHOCTY B pe3ynbTare Ux rimbenu Ha j-M noxape ( TE oy

py6., BblMMCISOT Mo chopmyne

X
Hyrpy = E{H; Tom (132)

roe H, - AONA HaLMOHarbHOro AoXoaa, HeaoAaHHas ofHUM paBoTaloLwmMM, Mo OTPacAM HaPOAHOTo X03siicTea, Py6. AHN-1 ;

T

-~ MOTEPSt PABOMX AHE B pesynbTaTe mbenk 0AHOr PaGoTatoLLero;

x- KONUYECTBO NOrmbLInX, Yer.

2.17. CoumanbHO-3KOHOMUYECKUE NOTEPY NPU TPaBMUPOBaHUM MI0AEN Nof BO3AEWCTBUEM j-TO NOXapa BKINOYaT: BbIMnaTbl NOcobuii no
BPEMEHHOI HETPYA0CTIOCOGHOCTN (Be3 y4eTa BhinmaThl MO MHBANMAHOCTY) MOCTPAAaBIIMM Ha j-M MoXape (S, ), PyD., BIMMCMSIOT Mo

¢popmyne

S5 = S T (133)

roe Ww,, - 3Ha4eHve ;-ro nocobusi No BpemMeHHol HeTpy4ocnocobHOCTHY, Py6. AHN-1;
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Ty; - nepuo Bbinnatbl ; -ro nocobwusi no BpeMeHHOI7I Hepr,D,OCI'IOCO6HOCTVI, OHW;

o, - KONIMYECTBO TPABMMPOBaHHBLIX (663 OCHOPMIEHUS MHBANMAHOCTY), YerT.
2.18. Bbinnatbl neHcuii nHBanuaam, NocTpaaasBLUMM Ha i -M noXape (Snj ), py6., BbluMCNAOT No dopmyne

UI-(
Suj =Wy T (134)
1

roe I, - 3HaYeHue ;-i NeHCUM MHBaNUaam ;-n rpynnbl, py6.-aHN-1;

Ty” KONM4eCTBO TPpaBMNPOBAHHbIX, NMNOJTy4YMBLUUX MHBANMOHOCTb, Yes.;

T; - MEPUOA BINMATHI ;-1 NEHCUM (NOCOBMS) MO MHBAMNWAHOCTH, SHU.

2.19. Pacxofibl Ha KIIMHU4YECKOE NeyeHme NoCTPaaaBLLINM Ha j -M NOXape (S, ; ), PYG., BEIMMCNISIOT No opmyne

5=

LY

S

(Sx+55 T)» (135)

1

rae 5, - CPeaHss CTOMMOCTb AOCTaBKM OAHOr0 NOCTpaaasLuero B 6onbHuLy, pyb.;
Sy - cpenHue pacxofbl GOrbHULEI HA OHOTO NOCTPaAaBLUEro, Py6. AHN-1;
T, - Nepuoa HaxoxaeHns B GonbHULIE ; -ro NOCTpagaBLUIEro, AH;
g - KOMMYECTBO TPABMMPOBAHHBIX, MPOLLIEALINX KITMHUYECKOe NeyeHre, yen.

2.20. Pacxogpbl Ha caHaTOPHO-KYpOPTHOE NeyeHre NocTpagaBLUnX Ha j-M noxape ( ), py6., BbluMCRIAOT No dopmyne

SC.KII i

O
Sc.K.n_}' = Z}(Sr[.ci + S ) (136)
=
rae S, - CPedHMe pacxofbl Ha NPOe3z, B CaHATOpHIA ;-fo NocTpajasLuero, py6.;
&, - CpeqHve pacxXoAbl CaHaTOpust Ha ; -ro MOCTPaAaBLLero, py6.;
da " KONMnM4eCTBO TPaBMMPOBaHHbIX, NpoLlleaLlnX Kypc rneveHna B caHaTopun, Yen.

2.21. CouwnanbHo-3KOHOMMYECKE NOTepu Npu rmbenu nogen B pesynsrare ;-ro noxapa BKIYaloT: BbiNnaTbl Nocobuin Ha norpebexve
norvbwmx Ha i -m noxape (5, . ;)’ py6., BbIMMCASIOT MO hopMyrie

4
Smrj =§erﬂ‘ TR (137)

rOe #¥,,.; - 3Ha4YeHue ; -ro nocobus Ha norpeberue ;-1 rpynnsl norvbwmnx, py6./uen.-1;

x; - KONU4ecTBo nornéLumx ;-VI rpynnbl, 4en.

2.22. Beinnatbl MEHCUI MO CryYaro notepy KopMunbLa Ha j-M noxape (5, . . ), py6., BbIMUCTIAOT Mo dopmyrie

KJ

Sr[.Kj = J'gw’r[.lzc @ T (138)
i=

roe w,,.,; - 3Ha4YeHme ;-il NeHcUn No cryyato noTepy KopMunbLa ;-i rpynnbl, py6.-aAHn-1;
%5 - KOMMYECTBO NOMUBLLINX, UMEBLLMX KOTO-NBO Ha WKAMBEHUH, Yer.;

Tpgs - MEPUOL BbINSIATHLI NEHCKUM NO Cily4ato NoTepu KopmMunbLUa i - ceMbe normoLiero, gHW.
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3. PacuyeT oxmagaemMbix 9KOHOMUYECKNX noTepb OT BO3MOXXHOIO noxapa

MporHo3 3KOHOMUYECKNX MOTEPb OT BO3MOXHOIO NoXapa Npov3BOAMTCS HA OCHOBE pacyeTa napameTpoB pasBUTUS Noxapa Ha obbekTe (B
3[aHuM), a TaKke AaHHbIX 06 3PHEKTUBHOCTY SNIEMEHTOB M CUCTEM oBecneyeHns nNoxapHon 6esonacHoCTw.

MartemaTnyeckoe oxunaaHme 3KOHOMUYECKNX NOTepPb OT noxapa ( A (/T ) BbIMUCASAIOT No dopmye

M(IT) = M(ITg) + M, ) + M(TT,) s (139)

rae M(II,s) - MaTemMaTM4eckoe OXuUaaHye NoTepb OT NoXapa YacTH HaLMoHankeHoro GoratcTea, py6.-roA-1;
M(IT,,,) - MaTEMaTM4ECKOe OXUAAHME MOTEPb B PE3YTILTATE OTBIIEYEHINS PECYPCOB Ha KOMMEHCALMIO NOCNIEACTBII Noxapa, py6.-roa -1;
M(II,,) - MaTeMaThieckoe OxvaaHue NoTepk OT NPOCTos 0GbekTa, 06y CIIOBNEHHOro NoXapoMm, py6.-rof-1.

3.1. MaTtemaTtunyeckoe oxugaHve noTepb OT noXxapa 4acTu HaunoHallbHOro boratcTBa (M(Hﬂﬁ) ) BbIYMCNAKOT NO cbopmyne

M(Myg) = Py (Co Ry + Chy Ry) G (140)

rae g - NNowaab BO3MOXHOIO Moxapa Ha obbekTe, Mz;
L3 - YAeTbHAs CTOUMOCTL MaTephanbHbIx LieHHocTel, py6.-M-2;
Ry~ AOMNS YHNHTOKEHHBIX MaTEPUarbHBIX LileHHOCTel Ha NnoLLaan noxapa Ha obbekTe;
CE,~ YAeIbHas CTOMMOCTb PEMOHTHbIX paboT, py6.-M-2;

R, - DONs NOBPEXAEHHbIX MaTepuarbHbIX LIEHHOCTEN Ha NioLaam noxapa Ha obbexTe;
O, - BEPOSITHOCTL BO3HWKHOBEHMS NOXapa B 06bekTe, roa-1 (CM. npunoxerue 3).

3.2. MatemaTudeckoe OXupaHve MoTepb B Pe3ynbTare OTBIIEYEHUS PECYPCOB HA KOMMEHCALMIO MOCNeACTBUA noxapa (M(IZ,,) )

BbIYMCIISAOT NO dopmyne
M(Ho_p)=FH[HW+EH(K§,E+K§M)]-QH ) (141)

rAe X, - YAErbHbIE 3/IEPXKKM MPU BOCCTAHOBUTENbHbIX paGoTax, py6.-M-2;
K, - YAeNbHble eAnHoBpemeHHbIe BIIoXeHA B 3aaHne (coopyxeHue), py6.-mM-2;

K, - YAEMbHbIE eA/HOBPEMEHHbIE BIIOXeHNs B obopyaoBaHue, py6.-M-2.
3.3. Matematudyeckoe oOxwgaHue notepb OT OBYCMOBMIEHHOrO MOXapoM npocTost oBbekrta (HegoronyyenHas npubbinb) (Af(7,.5)
BbIYMCTISAOT NO dropmyne

M ()= Moy Ty Ons (142)

rae My, - npubbinb obbekTa, pyb.-oHM-1;
T~ MPOAOMKNATENBHOCTE MPOCTOR obbekTa, OHW.

4. MeTtoga onpegenexHusa nnowiagm noxapa

HacTtoswuin metoq npeaHasHayveH ans onpeaeneHunst nnowaamn noxapa, 3Had4eHme KoTopor Heobxoaumo Npu pacyeTe NoTepb OT Nnoxapa
Ha obbekTe. Pacyer nnowaam noxapa NpoBOAAT OIS FOPHOYNUX U NErKOBOCTINAMEHSIIOLLMXCS XUOKOCTEW; OHA MPUHUMAETCS paBHOWM nnoLiaam
pa3MeLLEHNS XXMOKOCTEN UK NMoLLaam aBapuMmnHoro pasnuea.

4.1. MNnowaapk noxapa npy cBOGOAHOM FOPEHUM TBEPAbIX FOPHOYMX U TPYAHOTOPOYMX MaTEPUANOB BbIYUCTISIIOT:

ANs noMeLleHnn ¢ obbemom - « 400 M3 no cpopmyne

Fy =n(Hef < (143)
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roe jr - NMUHerHas CKOpOoCTb pacnpoCTpaHeHUs Mo MOBEPXHOCTU MaTepuarna noxapHoW Harpy3ku, M-C-1;
¢- TekyLlee Bpems, C;
F- nrnowanb, 3aHMMaemasi NoXXapHoM Harpy3Kkon, Mz2;

ANs nomeLleHun ¢ obbemom 3 5 400 M3 no chopmyrne

3
Fn=[ b ] Fe St (144)

rae : - Bpems riokanmnsaumm noxapa, c;

fwen - MPOOOIMKUTENBHOCTD HayanbHom cTagum noxkapa, C.

4.2. MuHUManbHY0 NPOAOIMKUTENBHOCTEL HAa4YanbHON CTagum NoXxapa B NOMELLEHUN ONPEAENSIOT B 3aBUCMMOCTU OT oGbeMa NoMeLLLeHNS],
BbICOTbI MOMELLEHNS N KONUYECTBa NPUBELAEHHON NOXapHOW Harpy3ku (4epT.7, 8).

flpodenmymensuecmis HET, 17 2r

| | |
r0* 2w* 3w* en® sw® ew® riot
e

H=6,6M 1-g=(2,4-14) kr'm-2; 2-g=(67-110)kr-m-2; 3-g =640 kr-m-2;

g=7,2wm; 1-g= (60-66) kr'm-2; 2-g =(82-155) kr'm-2; 3-g =200 kr-m-2;

7=8M; 1-g =60 kr'm-2; 2-g =(140-160) kr-m-2; 3-g =(210-250) kr-m-2; 4- g = (500-550)
Kr*M-2;

L vl
7=4,8M; g=(169-70) kr-M-2 ( 77 - BbICOTa MOMELLEHUN).

Yept.7

12+

o
T

Mpodoawumenssocme 5010 s

=1

f—f:ﬁ" 2-;93 3-.*‘:5-" Vm?
1- yg=3MmM2- g=6Mm;3- g=12m
YepT.8

4.3. KonuyecTBo npmBeaeHHONM NoXapHOW Harpy3ku (g ) BLIMUCAAIOT Mo opMyie

g= E‘.gw (145)
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rae g, - KONMYECTBO NPUBEAEHHOI NOXapHOIA Harpy3kn, COCTOSILLEN U3 ; -ro ropioYero U TpyAHOrOpIoYero Marepuana.

3HayeHue (g, ) BbIMUCTSAIOT Mo opmyne

Ei T Emi’ L, (146)

roe g,,- KONMYEeCTBO FOPIOYEro Unm TPyAHOrOPIOYEro ; -ro MaTepuana Ha eavHNLYy Nrowaau, Kr-m-2;
{F, - Tennora cropaHusi ;-ro marepuana, Mx-kr-1.

4.4. BblMUCnAT NPOAOIHKUTENBbHOCTD HAaYanbHOM cTagun noxapa no opmynam:
ANS NoMeLLeHun ¢ o6bemMoMm - < 3-103 -M3:

113

Yhen = 0’94'10_25;%.11 ;2 ! (147)
¥ep 'Qg.cpu
ANs noMeLLeHnin ¢ oobemMom - »3-103 -M3:
113
teop =089 107%® 0.73+001g (148)

2
Wep ' Q}I?.cpu

roe ;@ _ - MUHUMarnbHasi NPOSOIMKUTENBHOCTL HaYanbHOM CTaamMmn NoXxapa, C, oNpeaensioT B COOTBETCTBMN C YepT.7, §;
fxtn

Wep ™ cpeaHAA CKOPOCTb NOTepn MaccChl I'IO)KapHOI7I Harpy3ku B HayanbHoM cTagum noxapa, Kr-m-2-c-1, BblMUCIAKOT NO c.bopmyne

_ 2 EwiWi
Wop = S, (149)
F 2 Eni

rAe y,; - CKOPOCTb MOTEpPV Macchl B Ha4asibHON CTaauv noxapa ; -ro Matepuasna noXxapHon Harpysku, Kr-m-2-C-1 .
Q}I(Jcp - CpenHsia TennoTa cropaHnsa noXxapHon Harpy3ku, MK kr-1, BeIMUCNAOT No dopmyne

pr-Sayels
o _Sem b (150)
Q}(.cp ZEni

& - NIVHENHAsA CKOPOCTb pacnpoCTpaHeHns ninameHn, M-Cc-1.

,D,OI'IyCKaeTCSI B Ka4yecTBe BEJIMYUHDI 6paTb MakCuMalbHOe 3Ha4yeHne ANnd COCTaBnAlLWMX NOXapHY0 Harpy3Ky Martepuaros.

3Ha4YeHns BenuU4nH Wep» @F » u ANS OCHOBHBIX TOPHOYMX MaTepuaros NpuBeAeHb! B Taon.11, 12.

Tabnuua 11
INuHenHana ckopocTb pacnpocTpaHeHUs NnaMmeHu No NoBepXHOCTU MaTepuanoB
Matepuan JInHelHasa ckopocTb

pacnpocTpaHeHUsi NnameHn
no nosepxHocTtn x102, M-c-1

1. Yrapbl TEKCTUINBHOIO NPOM3BOACTBA B Pa3pbIXlIEHHOM COCTOSIHUAN 10

2. Kopg 1,7

3. Xnonok pa3pbixneHHbI 4,2

4. JleH pa3pbIXreHHbIi 5,0

5. Xnonok + kanpoH (3:1) 2,8

6. dpeBecuHa B WTabensx npu BNaxHocTu, %:

8-12 6,7

16-18 3,8

18-20 2,7

20-30 2,0

6onee 30 1,7
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7. MNoaBeLLeHHbIe BOPCUCTbIE TKaHN 6,7-10
8. TekcTunbHbIE M34ENVs B 3aKpbITOM cknage npu 3arpy3ke 100 kr/ M2 0,6
9. Bymara B pyrnoHax B 3akpbITOM cknage npu 3arpy3ske 140 kr/mz 0,5
10. CMHTETUYECKMI KaydyK B 3aKpbITOM CKnage npu 3arpy3ske cebiwe 290 Kr/mz2 0,7
11. [epeBsiHHble NOKPbITUS LieX0B OGonbLUOM Nnowaan, AepeBsiHHble CTeHbl, OTAenaHHble 2,8-5,3
OpeBEeCHOBOMOKHUCTbIMM MIUTamm

12. TMeyHble orpaxgaroLme KOHCTPYKUMM C yTennuTenem us 3anmeoydHoro My 7,5-10
13. ConomeHHble 1 KaMbILLIUTOBbIE M3Oenns 6,7
14. TkaHu (xoncT, Garka, 653b):

No ropu3oHTanum 1,3
B BEpTMKarnbHOM HarnpasreHuu 30

B HanpaBIieHNW, HOPMaribHOM K MOBEPXHOCTW TKaHEW, NPy pacCcTosiHuM Mexay Humm 0,2 m 4,0
15. Nnctoson MY 5,0
16. Pe3nHoTexHMYeCKne usaenus B itabensx 1,7-2
17. CuHTeTndeckoe nokpbiTne "CkopTtoH" npu 7= 180 °C 0,07
18. Topconnutkl B WITabensax 1,7
19. Kabenb AALLB1x120; AMNBIr33x35 + 1x25; ABBIM'3x35 + 1x25:

B rOpU3OHTaNbHOM TOHHENE CBEPXY BHWU3 MPY PacCTOsHUM Mexay nonkamu 0,2 M 0,3
B FOPM3OHTaNbLHOM HanpasneHnm 0,33
B BEPTMKaribHOM TOHHere B rOpM30OHTanbHOM HanpaBneHuy nNpu paccTosHum mexay psgamu 0,2-0,4 m 0,083

Tabnuua 12
CpeaHsif CKOPOCTb BbIrOpaHUs U HU3LWasA TennoTa CropaHusi BelllecTB U MaTepuanoB
BewecTtBa 1 matepuanbl CkopocTb notepu Huswasa Tennorta cropanus,
macchl x103, KK Kr-1
Kr*M-2-C-1

BeHauH 61,7 41870
AueToH 44,0 28890
OunatunoBbii cnvpT 60,0 33500
BeHson 73,3 38520
[un3enbHoe Tonnueo 42,0 48870
KepocuH 48,3 43540
MasyT 34,7 39770
Hedtb 28,3 41870
OTUNoBbIN cnupT 33,0 27200
TypbuHHoe macno (TT1-22) 30,0 41870
M3onponunosbi cnvpt 31,3 30145
M3oneHTaH 10,3 45220
Tonyon 48,3 41030
Hatpuin meTannuueckuin 17,5 10900
OpesecuHa (bpyckn) 13,7% 39,3 13800
[peBecuHa (Mebernb B XWUnbIX U aAMUHUCTPATMBHBIX 30aHnsx 8-10%) 14,0 13800
Bymara paspbixneHHas 8,0 13400
Bymara (kHurun, xypHanbl) 4,2 13400
KHurn Ha gepeBsHHbIX cTennaxax 16,7 13400
KnHonneHka TpuawetartHas 9,0 18800
KapbonwuTtoBble nsgenus 9,5 26900
Kayuyk CKC 13,0 43890
Kay4yk HaTypanbHbin 19,0 44725
OpraHuyeckoe CTekno 16,1 27670
MonucTunpon 14,4 39000
PesuHa 11,2 33520
TekcTonut 6,7 20900
MeHononuypeTaH 2,8 24300
BonokHo wTanenbHoe 6,7 13800
BonokHo wtanensHoe B kunax 40x40x40 cm 22,5 13800
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MNMonuaTtunexn 10,3 47140
MonvnponuneH 14,5 45670
Xnonok B Ttokax 190 Kr xmM-3 2,4 16750
XMonoK paspbIXIeHHbIN 21,3 15700
JleH paspbIxneHHbI 21,3 15700
Xronok + kanpoH (3:1) 12,5 16200

TMPUTIOXKEHWE 5

Obsi3amernbHoe

METO[ 3KCNEPUMEHT AlnbHOI'O OMPEOENEHUA BEPOATHOCTW BO3HUKHOBEHUA NMOXAPA B (OT)
ANEKTPUYECKUX U3OENUAX

HacToswuii MeTop pacnpocTpaHAeTCA Ha ANIEeKTPOTEXHNYECKNE U3AENVS, PaQNO3NIEKTPOHHYIO annapaTypy W CPeACTBa BblMUCMMTENBHON
TEXHVKN (3NeKTpuYeckie M3genus) n ycTaHaBnMBaeT NOPSAOK IKCMEPUMEHTaNbHOrO ONpeAeneHnst BEpOSTHOCTU BO3HWKHOBEHUS MoXapa B
(oT) HUx

MapamMeTpbl U YCNOBUSI UCTIbITAHWIA AN KOHKPETHOrO M3OENus OOMKHbI COOEepXKaTbCs B HOPMATVMBHO-TEXHUYECKOW AOKYMeHTauuuM Ha
nsgenve.

1. CywHocTb MeToAa
1.1. MeTop, pa3paboTaH B COOTBETCTBUM C NPUINOXKEHMEM 3.

1.2. BepoAaTHOCTb BO3HVKHOBEHMS Moxapa B (OT) aneKTpu4eckom(ro) nsaenun(a) SBnsieTcs MHTerpanbHbIM nokasaTeneM, yUYnTbiBaoLLmMm
KaK HageXHOCTb (MHTEHCMBHOCTb OTKAa30B) Camoro U3Aenvs 1 ero 3aluTHOW annapatypbl (TENMOBON U 3NEKTPUYECKON), Tak 1 BEPOATHOCTb
3aropaHus (OOCTMXEHUS KPUTUYECKOW TemnepaTypbl) 4YacTaMu W3fenvsi, NOAAEPXUBAOLMMM KOHCTPYKLMOHHBIMA MaTepuanamm unm
BELLEeCTBaMU U MaTepuanamu, HaxodsMMUCSl B 30HEe €ro pafuauMoHHOrO W3nyyeHus nNnbo B 30HE MOPaXKEHWSI 3MEeKTPodyron Mmm
pasneTalnLLMMICS packaneHHbIMM (FopsLLMMM) YacTsMmM (YacTuuamMn) oT U3denus.

1.3. UN3genve cuutaerca yOoBIETBOPAOLLNM Tpe6OBaHVIF| HacToduwero ctaHgaprta, €Ciih OHO Npowsio UCMbiTaHWe B XapakTepHOM
Nno>apoonacHOM pexnme 1 BepoATHOCTb BO3HUKHOBEHUA NoXapa B HEM (OT HeFO) He npesbiCUNna 10-¢ B rog.

KomnnektytoLive msgenvst (pesmcTopbl, KOHOEHCATopbl, TPaH3UCTOPLI, TPaHCEHOPMAaTOpPbl, KMEMMHbIE 3aXKWMbI, pere U T.4.) AoMyCKarTCs
K MPUMEHEHMIO, ECITN OHM OTBEYAlOT TPeGoBaHMAM NoXapHoi 6e30MacHOCTM COOTBETCTBYOLLIMX HOPMaTUBHO-TEXHUYECKUX JOKYMEHTOB U ANs
HUX onpeneneHbl MHTEHCMBHOCTM MOXapooracHbIX OTKa3oB, HeoBXoauMble AN OLIeHKM BEPOSATHOCTM BO3HUKHOBEHMUSI MoXapa B KOHEYHOM
nsgenvu.

1.4. XapakTepHbli aBapUiiHbI NOXapPOONaCHbIV PEXUM (Aanee - xapakTepHbI MOXapOONacHbIA PEXMM) 3NEKTPOTEXHUYECKOrO U3aenus -
3TO TakoW pexum paboTbl, NPy KOTOPOM HapyLUAeTCs COOTBETCTBME HOMUHAmbHbLIX NapamMeTpoB U HOPMarbHbIX YCIOBWUIA SKCnnyatauuv
U3enus Unu ero COCTaBHbIX YacTel, NPUBOASALLMIA €ro K BbIXo4y M3 CTPOsi U CO3Aat0LLMIA YCIOBUSA BO3HUKHOBEHUST 3aropaHust.

1.5. XapakTepHbIi NoXapoonacHbI PEXUM yCTaHaBNMBAKOT B Xo4e NpeaBapuUTenbHbIX UCMbITaHUA. OH AOMmKeH ObiTb M3 YMcna Hanbonee
OMacHbIX B NOXapPHOM OTHOLLEHUM PEXVMOB, KOTOPblE BO3HWKAIOT B 3KCMMyaTaummn u, Mo BO3MOXHOCTU, UMEIOT HanbormbLUY BEPOSATHOCTb. B
AanbHelLeM BbIGpaHHbI NoXapoonacHbI PEXUM YKa3biBaloT B METOAMUKE UCMbITaHUS Ha NOXapHYH ONacHOCTb.

B 3aB1cMMOCTM OT B1aa 1 Ha3Ha4YeHus nsgenus XapakTepHble UCMblTaTellbHblE NOXapoonacHble peXMbl CO30al0T NyTem:

YBEMNUYEHNSI CUNbl TOKa, MPOTEKaloLLero 4Yepe3 MCCRedyeMoe 3MEeKTpUYecKkoe W3Jenue WM ero COCTaBHY 4YacTb (MOBbILLEHWE
HanPsPKEHWs, KOPOTKOE 3aMblkaHue, neperpyska, ABYXhasHoe BKIOYEHUE SNEKTPOTEXHUYECKUX YCTPOMCTB Tpexda3HOro Toka, 3aKiuHMBaHue
poTopa Unv Apyrux rMoaBWKHBIX YacTel 3MeKTPUYEecKX MaLlvH 1 annapaToB 1 ap.);

CHWKeHUs1 3OdEKTMBHOCTN TEMNOOTBOAA OT HarpeBaeMblX 3MeKTPpU4eckMM TOKOM AeTaren 1 noBepxHOCTEN 3reKTPUYECKMX YCTPONCTB
(3aKpbITVEe NOBEPXHOCTEMN FOpPHYMMN MaTepranaMn ¢ mManbiM KO3gOUUNEHTOM TEnmonpoBOAHOCTW, OTCYTCTBME XUAKOCTU B BOOOHANMBHBLIX
npubopax, BbIKNIOYEHNE BEHTUNATOpa B amnekTpokanopudepax M TensodneKTPOBEHTUNATOPaX, MOHWXKEHWEe YPOBHA Macna wnu apyrow
ON3NEKTPUYECKOM XUOKOCTU B MACNOHAMONMHEHHBIX YCTAHOBKAX, CHWDKEHUE YPOBHA XWUOKOCTU, UCMOMNb3yeMON B Ka4ecTBe TEennoHoCUTenNs, 1

Ap.);

yBeNU4eHna nepexogHoro conpoTuBiieHndA (3Haqu|/|e nageHna HanpsXxeHusd, BblaenstoLlencs MOU.I,HOCTI/I) B KOHTAaKTHbIX COoeUHEeHUNAX
N1 KOMMYTaLWUOHHbIX 3N1EMEHTaX;

NoBbILLEHUA KO3hULMEHTA TPEHUS B ABWKYLUMUXCA (BpaLLatomnxcsl) anemMeHTax (MMUTaumst oTCyTCTBUS CMa3Ku, U3HOC MOBEPXHOCTEN U
T.N.);

BO3JENCTBUS Ha OeTanu QJIEKTPOYCTAHOBOK 3J1eKTpUYEeCKnx Oyr (pe3Koe nepeHanps>xeHne, OTCYTCTBME OYyroraCUTEsibHbIX PEeLUEeTOoK,
BbIXO4 U3 CTPOA 3JIEMEHTOB, WYHTUPYHOLWUX ayry, prFOBOVI OroHb KOJ'IJ'IeKTOpa);
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cbpacbiBaHUsA packareHHbIX (ropsiLyX) YacTul, o6pasyoLmMXCcs NPy aBapuiiHbIX PeXXMMaXx B 3NIEKTPOYCTaHOBKAX, Ha roptoune 3MeMeHThbI
(4acTuu OT onrnaBfieHNsl HUKENEBLIX 3MEKTPOAOB B ramMnax HakanuBaHWs, YacTWL, MEeTarnsioB, o0pasyoLUXCs NMpy KOPOTKUX 3aMblKaHMSIX B
arnekTponpoBoakax, 1 T.m.);

pacnosioKeHnsa ropro4mnx MatepmarnoB B 30He paanalMOHHOro Harpesa, Co3gaBaeMoro 3Jy1eKTpoyCTaHOBKaMU,

NpOMyCKaHWUS TOKa MO KOHCTPYKLUUAM U 3TIEMEHTAM, KOTOpble HOPMarnbHO He OBTEeKaloTCA TOKOM, HO MOTYT UM OGTeKaTbCsl B aBapUiHbIX
YCIOBUSIX;

Cco3aHuAa He npeayCMOTPEHHOro ycnoBuaMmn pa6OTbI, HO BO3MOXHOIo B aBapI/IVIHOM pexumMme HarpeBsa 3a CHET 3J1eKTPOMarHUTHbIX nonen.
2. Pacuer BepPOATHOCTU BO3HUKHOBEHUA NoOXapa OT ANeKTpu4eckoro n3aenusa

2.1. BepoATHOCTb BO3HWKHOBEHMS MoOXapa B (OT) 3NEeKTpUYEecKUX U3genuid M ycrnoBusi noxapobesonacHocTu (n.1.3) 3anucbiBaloT
cneayoLWuUM BbIpaXKeHNEM:

&n =Qrt.p'Qrt.3 ns e <107%, (151)

roe er.p - BEPOSITHOCTb BO3HWMKHOBEHWSI XapaKTEPHOrO MOXapoonacHOro pexuMa B COCTaBHOW YacTu usgenust  (Bo3HukHoBeHus K3,

neperpy3ku, NoBbILLEHNSA NEPEXOAHOro COnpoTMBNEHMS 1 T.N.), 1/rog;

{;; - BEPOATHOCTb TOro, YTO 3HA4YEHME XapaKTepPHOro 3JIEKTPOTEXHNYECKOro napameTpa (Toka, Nnepexo4HOro COMpoOTMBAEHUS U Ap.)
NexXuT B AnanasoHe NnoXxapoonacHbIX 3HaYeHWI;

Oy, - BEPOSITHOCTb  HecpabaTbiBaHMA annapata  3aluTbl (3NEKTPUYECKON, TENNOBOMA 1 T.M.);
{0, - BEPOSTHOCTb AOCTIDKEHNS TOPIOYNM MaTepuaniom KpUTMHECKOi TemnepaTypbl U ero BoCniameHeHms.

2.2. 3a nonoxuTernbHbIA UCXon, onbiTa B faHHOM cniy4yae B 3aBUCUMOCTU OT BMOA 3JIEKTPUYHECKOro nsgenna npuHMMatroT: BocrniameHeHne,
nogiBfieHne AbiMa, OOCTUMXEeHUEe KPUTUHECKOro 3Ha4eHusda Temnepartypbl Npu Harpeee v T.0.

2.3. BepoATHOCTb BO3HUKHOBEHUSI XapaKTepHOro MOXapOONacHoro  pexuma g, . ONPEAENsioT  CTATUCTUYECKN MO AaHHBIM

ncnbiTaTerbHbIX na6opaTop|/u7| I'Ipe,D.I'IpI/IﬂTI/II;I-I/I3FOTOBI/ITeJ'IeI7I 1 3KCcnnyaTaynoHHbIX C.I'Iy)K6.

I'IpM Hanuymm CcOOTBETCTBYHOLLMX CNpaBOYHbIX AaHHbIX Qr[.p MOXET ObITb onpepgeneHa 4epes O6I.Ll,y|0 MHTEHCMBHOCTb OTKa30B uU3genud

C BBeAeHNeM KoahULIMEHTA, YUUTBIBAIOLLLErO A0S0 MOXapOONaCHbLIX OTKa30B.
2.4, BepoAatHoCTb (. ) B obliem Buae paccuuTbiBaeTcs Mo dopmyne

— A, f = f
Ous =1-eM =1-Pe™f o7 4 p 7, (152)
rne r - BEPOATHOCTb 3arpy6r|eHMﬂ 3aunTbl (yCTaHaBJ’IMBaeTCﬂ OGCJ'Ie,D,OBaHVIeM nnn NnpuHMMaeTcAa Kak cpegHecTaTucTtndeckoe 3HadeHue,
nmMerLliee MecTo Ha 06'beKTaX, rae npenmMyLecTtBeHHO Ucnonb3yeTca Ms,qenme);

%, - 3KCMMyaTalMOHHas MHTEHCUBHOCTL OTKA30B annapaTtos 3alumThl, 1/4;

M, - Paboqan (annapatHasi) IHTEHCUBHOCTL OTKA30B 3aLLMTLI (ONPEENSETCS MO TEOPUN HAAEKHOCTU TEXHUECKX crcTem), 1/4;
%, - VIHTEHCMBHOCTb OTKa30B 3arpyGrieHHoM salumTsl, 1/4;

¢ - Tekylee Bpems paboThbl, 4.
[ns annapaToB 3aliuTbl, HaxodswwMxcs B skcnnyatauum Gonee 1,5-2 ner, ana pacdeta (,,) MOXeT BbiTb MCMOMNbL30BaHO

YynNpoLleHHOe BblpaXXeHune:

s =)\p'5' (153)

2.5. XapaKTepHbil MOXapoonacHbIA pPeXnM W3Oenus ONpenensieTcsl 3Ha4YeHWEM SJIEKTPOTEXHUYECKOro napamerpa, Npyv KOTOPOM
BO3MOXHO MOSIBNEHME NPU3HAKOB €ro 3aropaHusi. Hanpumep, xapakTepHbIi NoXXapoonacHbIA peXmnM - KopoTkoe 3amblkaHue (K3); xapakTepHbiii
ANEKTPOTEXHNYECKNI NapameTp 3TOr0 pexmma - 3HadeHre Toka K3. 3axuraHve nagenus BO3MOXHO TOMbKO B onpeaereHHOM Avana3oHe TOKOB
K3. B obLuem Buge:

Qr[.s =Nr{’fN3’ (154)
roe Nr[rNa - COOTBETCTBEHHO AManasoHbl MOXapoonacHbIX U BO3MOXHbIX B 3KCnfyatauui 3HA4YeHUN XapaKTepHOro JJ1eKTpoTeEXHNYECKOoro

napamertpa.

BrumaHue! [lokymeHT BKIIo4eH B AoKa3aTesbHyto 6a3y TeXHNYECKOro pernameHTa. [JononHuTensHyto nHdopmaLmio cM. B spribike "Mpumesanns” Brumanne! O nopsigke
NpYMEHeHNs AoOKYMeHTa cM. sprbik "Tlprmedanuns”
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B crnyyae 1crnonb3oBaHvst 4Nl OLEHKN 3aKMraTteribHoNM CroCOBHOCTU 3EKTPOTEXHMYECKMX (DAKTOPOB UX SHEPreTUYECKUX XapaKTePUCTUK -
3HepruM, MOLLHOCTW, MAOTHOCTW TEMNnoBOro MNoTOKa, TemrnepaTypbl U T.N. ONpPeaensercs BEepOATHOCTb TOro, Kak 4acTo MM Kak [onro
3HaYeHne COOTBETCTBYIOLLETO SHEPreTMYeckoro rnapamerpa 3a OnpeaeneHHbI NPOMEXyTOK BpeMeHu (HanpuMep B TedeHue roga) Gyaer
MPeBbILATh €r0 MUHUMArbHOE MOXapoornacHoe 3HadeHve. HaxoxaeHre MUHMMArbHBLIX MOXapOONaCHbLIX 3HAYEHUI MPOVM3BOAUTCH B XO4E
BbINOSTHEHNS SKCNEPUMEHTabHBIX MCCIEA0BaHNIA NPY ONPEAENeHnn () .

2.6. BeposiTHOCTb 0, MOMOXWTENBHOMO UCXOAa OfbiTa (BOCNNameHeHus1, MOSIBIEHUST AbliMa N JOCTMKEHUST KPUTUHECKOWN TemnepaTypbl)
ornpegensieTcs nocne NpoBeaeHnst NabopaTopHbIX UCMbITAHWIA B YCIIOBUSIX PaBEHCTBA Onp = Ons = Ons = 1;

_3+13m

nt2

o, , (155)

rOe ; - YNCIIO ONbITOB C NOJTIOXKUTEJTbHBbIM NCXOA0M;

# - YNCIIO OMbITOB.
B cnyyae ;> 0,76 (2 -1) npunumatot o = 1.

Mpu ucnonb3oBaHUM B Ka4YecTBE KPUTEPUSt MOMOXMTENBHOrO UCXoda OnbiTa [AOCTWKEHME TOPHOYMM  MaTepuarniom  KpUTUYECKOM
TeMneparypbl ¢ ONpeaenseTcs u3 (popmyIibl

0, =1-8;, (156)

roe @, - 6espasmepHbIi NapameTp, 3Ha4eHne KoTOpOro BhIGMPaeTCA Mo TabnuyHbIM AaHHLIM, B 3aBMCMMOCTM OT BeapasmepHOro napametpa
« B pacnpegeneHn CTblogeHTa.

a;f??(?’ﬁ—?ép), (157)

roe T, - KpUTMHECKas TemnepaTypa Harpesa roprodero marepuana, K;
T,p, - CPE/IHEE ApUIMETUHECKOE 3HAYEHNE TEMNEPATYP B UCTIbITaHUsX B Haubomnee HarpeTom mecTe usnenvs, K;

a - CpegHee KBaapaTu4ecKkoe OTKITOHEHME.

B kayecTBe KpuUTUYECKOW TemnepaTypbl, B 3aBUCMMOCTU OT BuOA W3AEnusi, YCIOBWIA €ro 3KCniyatauum M BO3MOXHbLIX MCTOYHMKOB
3aXkuraHusi MoXet ObiTb MpuHATa Temnepatypa, coctasnsowas 80% TemnepaTypbl BOCMMaMEHEHUs] M30MNALMOHHOMO (KOHCTPYKLMOHHOTO)
mMaTtepuana.

2.7. [Donyckaetca npu ONpeeneHvn (  3aMeHATb CO3AaHME XapakTepHOrOo MOXAapoOnacHOro peXvMa Ha  MCMoMb3oBaHMe

CTaHOapTM3OBaHHOIO JKBMBAllEHTHOINO Mo TenjoBOMy BO3JENCTBMIO MCTOYHUKA 3aXUraHud, T.€. C 9SKBMBANEHTHbIMM NapameTpamu,
XapakTepusyrLwnmMmn BocnjiaMmeHALYo CnocobHOCTb (MOUJ,HOCTb, nnowanb, NnepnoanyHOCTb U BpeMaA BO3ﬂ,el7|CTBVIF|).

TPUTTOXKEHVIE 6
Cripaso4yHoe
NMPUMEPbLI PACHETA

1. PaccuuTaTb BepOATHOCTbL BO3HMKHOBEHUA NoXapa v B3pbiBa B OTAENEeHMU KOMIMPeccum
1.1. anHble onsi pacyeTa

OTaeneHne KoMNpeccum aTureHa pacnono)eHo B OOHO3ITaXXHOM NPOU3BOACTBEHHOM 34aHuMn pasmepamum B nnaHe 20x12 m n Bbicoton 10
M. CTeHbl 30aHMS - KUPNWUYHBIE C NEHTOYHLIM OCTekneHnem. epekpbiTue - M3 pebpUcTbIX XKene3obeToHHbIX NnuT. OcBelleHVe Lexa -
3NeKTpUYECKoe, OTOMNIEHME - LeHTparnbHoe. Llex o6opyaoBaH aBapuinHOn BEHTUNSALMEN C KPAaTHOCTbIO BO34yX000MeHa (), paBHOM BOCbMM.

B nomelleHMn Lexa pasMeLLaeTcsl KOMMpPeccop, KOTOPbI MOBLILLAET AaBfieHUe MOCTyMawllero M3 mMarucTpanbHoro Tpy6onpoBoaa
aTuneHa ¢ 11-105 go 275-105 Ma. Ouametrp TpyGonpoBoga ¢ aTuneHoM paeeH 150 mm, Temnepatypa atuneHa gocturaet 130 °C. 3paHue

nMeeT MonHuesalmnTy Tuna b.

HWKHWUIA KOHLLEHTPaLMOHHBIA Npeden BOCnnamMeHeHns atuneHa (o

wxns) B CMECU C BO3OYXOM paBeH 2,75%, NO3TOMy B COOTBETCTBUM C
CHuI1 11-90-81: npon3BoACTBO MO B3PbIBHOW, B3PbIBOMOXAPHOW U NOXAPHOM ONAaCHOCTM OTHOCUTCSA K KaTeropum A, TO eCTb B LieXe BO3MOXHO
BO3HWMKHOBEHME KaK Moxapa, Tak W B3pbiBa. [0 yCrnoBMsIM TEXHONOrMYEecKoro npolecca BO3HUKHOBEHWE B3pbIBOOMACHOW KOHLEHTpauuu B
obbeme MoOMeLLIEHUS1 BO3MOXHO TOMbKO B aBapUiiHbIX YCIOBUSIX, MO3TOMY MOMELLeHVe NO KnaccudyKalmm B3pbIBOONACHbLIX 30H OTHOCUTCS K

knaccy B-1a.

Flo»(apHaﬂ ONacHOCTb OTAEeNeHna KoMnpeccun ckKrnaabiBaetcAa U3 I'IO)KapHOI7I onacHoCTU KOMI'IpeCCOpHOIZ YCTaHOBKM W” I'IO)KapHOVI

BrumaHue! [lokymeHT BKIIo4eH B AoKa3aTesbHyto 6a3y TeXHNYECKOro pernameHTa. [JononHuTensHyto nHdopmaLmio cM. B spribike "Mpumesanns” Brumanne! O nopsigke
NpYMEHeHNs AoOKYMeHTa cM. sprbik "Tlprmedanuns”
UC «TexakcnepT: 6 nokoneHve» VIHpaHeT



"OCT 12.1.004-91 Cwvicrema craHgapToB 6e3onacHoc Tpyaa (CCBT). MoxapHas 6e3onacHocts. ObLme TpebosaHms (¢ iameHeHvem N 1) CrpaHuua 53
lNMpumersiemcsi ¢ 01.07.1992 e3ameH OCT 12.1.004-85

onacHOCTU MNoMeLLeHmst. oxapHasi onacHOCTb KoMnpeccopa 06yCroBreHa OMacHOCTLI0 BO3HWKHOBEHWS! B3pbiBa 3TUNEHOBO3AYLLHOW CMECH
BHYTpM annapara.

I'IomapHaﬂ ONacHOCTb NOMELLEeHNA 06ycn05neHa ONacHOCTbKO BO3HUMKHOBEHUA MOXapa B Lexe, a Takke OnacHOCTbK) BO3HUKHOBEHUA
B3pbiBa 3TVIJ'IeHOBO3,D,yLIJHOI7I cMmecu B obbeme Lexa npu Bbixoae 3TuneHa mn3 ra3oBbiX KOMMyHVIKaLl,I/IVI npn aBapun.

1.2. Pacuet

Bo3HMKHOBEHME B3pblBa B KOMMNpeccope OOyCNOBMEHO OAHOBPEMEHHLIM MOSBMEHMEM B LMNUHAPE TOPHOYEro rasa, OKUCIUTENS U
NUCTOYHUKA 3aXKUraHus.

Mo ycnoBusIM TEXHOMOTMYECKOro Mpouecca B LMIMHAPE KOMMpeccopa MOCTOSHHO OOpallaeTcs 3TWUMeH, NO3TOMY BEPOATHOCTb
MOSIBMEHNSI B KOMMPECCOPE FOPIOYEro ra3a paBHa eavHULEe

QK(FB)=QK(TBI)=QK()\1)=1'

[NosiBNeHne okucnutens (Bo3ﬂyxa) B UMNUHApe KoMrnpeccopa BO3MOXHO Mpu 3aKnMHMBaHNM BCacbiBalOLero KnanaHa. B atom cny4vae B
uunuHgpe co3gaetca paspsxkeHue, 06yCHaBJ-|MBa|OLU,ee noacoC BO3Ayxa Yepe3 callbHUKOBbIE YMNITOTHEHUA. ,D.J'Iﬂ OTKIMKYEeHNA KomMmnpeccopa
MpW 3aKNMHYBAHWUM BCACLIBAIOLLErO KnanaHa MMEeTCS CUCTeMa KOHTPOMS [aBIieHUsi, KOTopasi OTKIouaeT komnpeccop uepes 10 ¢ nocne
3aKNMHUBAHUA KinanaHa. OﬁCHeAOBaHVIe NnoKasano, 4To 3a rog Haﬁl‘er,D,aJ'IOCb 10 cny4dyaeB 3aKnHMBaHUA KrarnaHoB. Tor,qa BEPOATHOCTb
pasrepMeTu3aLn KOMMpeccopa pasHa

Ko : .
Or(S2) = =23, 1 1010 50406 |

Ty i 523600 60
AHanuavnpyeMbli KOMMPeCccop B TeYeHne roga Haxogwrcsi B pabodem coctosiHm 4000 4, NOSTOMY BEPOSTHOCTb €ro HaxXoXAeHusi nof
paspsbkeHneM paBHa
1
525600

OTkyaa BeposSTHOCTb NOACOCA BO34yxa B KOMNPECCOP COCTaBUT 3HaYeHne

K, m B
Ou(S) =231, = - 200060 = 23107

tp =l

Oty )= el 0 (55) =23 107 3,210 = 741077 -

Takum 06pa3om, BEpPOATHOCTb MOSBMEHUS B UWNVHAPE KOMMpeccopa LOCTaTOYHOro KOMMYecTBa OKUCIUTENs B COOTBETCTBUW C
dopmyrion (44) npunoxeHns 3 pasHa

0 (OK) = B (OK)) = G (by) = 741077 -

OTKyaa BEpOATHOCTbL 0Opa3oBaHMs roproden cpedbl B LMNUHAPE KOMMNpeccopa B COOTBETCTBUM ¢ dhopmynon (40) npunoxenna 3 Oyaet
paBHa

@ (ro)= o (rBg. (o) =1741077 =7,4.1077 -
M CTOYHUKOM  3axKuraHusi 3TI/IJ'IeHOBO3,EI,yLIJHOI7I cMecun B UunuHOQpe Komnpeccopa MoryTt ObITb  TOMbKO UCKPbl  MEeXaHW4€eCKOro
NPoOUCXoXXOeHUA, BO3HUKaloLWne npu paspylleHnn y3noB U D,eTaﬂeVl I'IOpUJHeBOlZ rpynnbl K3-3a NoTepu NpPOYHOCTU MaTepuana wunu npu
ocnabneHun 6onToBbIX COEANHEHWN.

CTatucTndeckve OaHHble nokasblBaloT, YTO 3a aHanusMpyemblii nepuon BpemeHu Habropjancs oavH criyvav paspylueHus aetanen
MOPLUHEBOW pynnbl, B pe3yrnbTaTte 4Yero B UUMMHAPE KOMMNpeccopa B TedeHve 2 MWH Habnioganocb MckpeHue. [1osToMy BeposiTHOCTb
NnosIBNEHVS B LUNMHAPE KoMpeccopa pUKLMOHHBIX UCKP, B COOTBETCTBUM C dhopMynamu (42 n 47) npunoxeHus 3, paBHa

- - IO SN I
O (TH) = O (TH3) = O (f2) - ET: 525600 2=3310" "

* dopmyna cooTBETCTBYET opurmMHany. - MNMpymeyaHne usrotoButensi 6asbl AaHHbIX.

OUuEeHNM 3HEPIMI0 UCKP, BO3HMKAOLLMX NPY paspyLLUeHUn AeTaner NopLIHEeBO rpynmnbl KOMIpeccopa. 3Hasi, YTO CKOPOCTb ABWDKEHUS STUX
AeTanew coctasnseT 20 m-c-1, a ux macca pasHa 10 kr u 6onee, Hangem aHepruo coyaapenus ( z ), [k, no popmyne

E=—m:2 =2000-

M3BeCTHO, YTO (PPUKLMOHHBbIE MCKPbl TBEPAbIX CTanen npu aHeprusx coyaapeHus nopsaka 1000 [k nomkuratoT METaHOBO34YLUHble
CMeCH C MUHUManbHOW aHepruen 3axuraHns 0,28 mIOx.

MuHVMManbHas SHeprust 3axkuraHus 3TUNeHoBo3ayLHon cMmecun pasHa 0,12 MO, a aHeprns coydapeHus Ten 3Ha4YuTernbHO MpeBbillaeT
1000 [0k, cnepoBaTenbHO:

Toraa BEPOATHOCTb MOSIBNIEHWS B LMINMHAPE KOMMPECccopa UCTOYHMKA 3aXWUraHsl B COOTBETCTBUM C hopMyIiov (46) npunoxeHns 3 paBHa
O, (M3 = 0. (TN G, (B =38107%1=33-107 "
Takvm 06pa3om, BEPOATHOCTb B3pbiBa 3TUIEHOBO3AYLLHOM CMeCU BHYTPU KOMNpeccopa OyaeT paBHa
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o, (BTa)= o, (rolg (#3)=74 107 3810 = 2310712
HaGntogeHve 3a Npov3BOACTBOM MOKa3ano, YTo TPKAbl 3a rof (:-3) oTMevanach pasrepMeTusaums KOMMYHVKaLWA C 3TUNEHOM U ra3

BbIxoaun B o6bemM nomelleHns. Paccumutaem Bpemsi 06pa3oBaHus B3pbIBOOMACHOM KOHLEHTpauuM B fokanbHOM obnake, 3aHumarowieMm 5%
obbema Lexa.

Pexum uctedeHns aTuneHa u3 TpyoonpoBoaa npu pasrepMeTmsanumn traHueBbiX COeAMHEHUI BbIMUCTISIOT U3 BbIPaXKEHUS!

Py _ 1107

T =0,00364 < vy, = 0,528,
P 275°10° &

rae £, - armocdepHoe aasnexve, lMa;
P paboyee gaBneHune B TpybonpoBogax ¢ aTuneHom, la;

Pip KpUTU4eckoe OTHOLLUEeHKe.

To ecTb UCTeYEeHNe NPOUCXOANT CO 3BYKOBOW CKOPOCTBIO 4, PABHOM

w =334, %Taﬁ =334 ’% =368-
MF 28

Mnowagp wenu F npu pasrepmetmsauum dnaHuesoro coegmHeHns Tpybonposoaa guametpom 150 MM 1 TonwmHon wenwm 0,5 Mm paBHa
F=mdé=12-10""%

Pacxon dTUNeHa - g 4epes3 Takoe oTBepcTune 6y,qu paBeH
g =368l 00001207 = 0,044

Toraa Bpems o6pasoBaHUs NoKarbHOro B3pbIBOOMNACHOro obnaka, 3aHuMarowero 5% obbema uexa npu pabote BeHTUNAUMK, Byaer paBHO

3600 g
ottt Y PR S—
! 8 _ CH.K.T[.B
100 23600
3600 0,044
=2 d =0,66-
8 0,044 _ 215780,05 2400
100 2+ 3600

YuutbiBas, 4YTO M3 BCEeW MacCbl 3TWNEHa, Bbilledllero B o6bem nomelleHusi, Tonbko 70% y4acTBylOoT B 0Opa3oBaHWM NOKarbHOro
B3pbIBOONACHOro obnaka, Bpemsi 06pa3oBaHusi 3TOro obnaka 1 Bpemsi ero CyLLeCTBOBaHUSA MOCe YCTPaHEHNUs YTeYkn aTuneHa byaer paBHo:

g = 5_17 =0,94.

Bpemsi ncTedeHnss aTuneHa nNpu UMEBLLMX MECTO aBapusix 3a aHanuavpyeMbli nepvos BpemMeHu Obiro pasHo 4,5, 5 1 5,5 muH. Torga
obLee Bpems CyLLECTBOBaHWSA B3pbiBOONacHoro obnaka, 3aHumarowero 5% obbema nomelleHnss U NpeacTaBnsioEero OnacHoCTb Mpu
B3pbiBe AN LLeNOCTHOCTH CTPOUTENbHbBIX KOHCTPYKLUWIA U XU3HW Noaen, ¢ y4eToM paboTbl aBapuiHon BeHTUnaumm yaeT paBHO

3
Sty = mlltg —tg) +1g ] =mrg =15 -

i=1

OTKy,D,a BEPOATHOCTb NOABIEHNA B obbeme nomMeLleHna 4OCTaTto4yHOoro and O6pa3OBaHVI9| roproqe|7| CMeCU Konun4yecTBa 3TUIneHa paBHa

ke 2 1,25 _
QHEFBB)=QH(FBI)=Qn(az)=t—5 5= 15=36107-
P

&7 525600
y‘-WITbIBaﬂ, yTo B 0bbEME nomMeLleHna NOCTOAHHO MMeeTCA OKUCTIUTENb, Nony4ynm

Cn (OK) = (OKI) = Qr[(b3) =1
Torp,a BEPOATHOCTb 06pa3OBaHI/IF| roploqeﬁ CMeCUu 3TuneHa ¢ Bo34yxomM B obbeme nomMeLleHuns 6y,qu paBHa
0 (rC,) =0, (TR, o (08) = 36107 1=36-107

OCHOBHBIMA MCTOYHMKAMM 3a@XKUraHUsi B3pbIBOOMACHOTO 3TUNEHOBO3AYLLIHOMO obfaka B MOMELLEHUM MOryT ObiTb 3reKTponpuGops! (B
cryyae 1x HECOOTBETCTBMSI KaTeropuu 1 rpynne B3pbIBOONACHON cpeabl), OTKPbITLIN OroHb (NpY NPOBEAEHWN OTHEBbLIX paGoT), UCKPbI OT yaapa
(Npv pasnnUuHbIX PEMOHTHBIX paboTax) ¥ pa3psg aTMOCGEPHOro SNeKTpUYecTBa.

MoxapHo-TexHn4eckum obcrnegoBaHNEM OTAENEHUS KOMMPECCUU YCTAHOBIIEHO, YTO MSATb 3NEKTPOCBETUNbLHUKOB Mapku B3I B pasHoe
Bpemsi B TedeHune 120, 100, 80, 126 n 135 4 akcnnyatmMpoBanucb C HapyLLEHWEM LLEeNEBOM 3aLLMThl.
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BepOﬂTHOCTb HaxoXXaeHna aNneKTpocBeTUIbHUKOB B HENUCMPABHOM COCTOAHUMN paBHa

K. 3 1,2 _2
1)="0 Sp =% _33600=7,7-107¢ .
Celis) = 2% ~ 535500

Tak Kak TemnepaTypa Konbbl anekrponamnoykm mowHocTetlo 150 BT paBHa 350 °C, a Temnepartypa camoBoCnnameHeHus atuneHa 540
°C, cnegoBaTernbHoO, HarpeTas Konba He MOXET ObITb MCTOYHVMKOM 3aXXUraHUsi STUINEHOBO3AYLLIHON CMECH.

YCTaHOBMEHO, YTO 3a aHaNM3MpPyeMbI NEPUOL, BPEMEHWN B NOMELLEHWN 6 pa3 NPOBOAMIUCHL ra3ocBapoyHble pabotbl no 6, 8, 10,4, 354
Kaxgas. [oaToMy BEpPOSATHOCTb MOSIBMEHUST B MOMELLEHNN OTKPLITOTO OrHsi By AeT paBHa

Ky & 14 -3
TH ) = =6 =—— 2180 =58-10"".
On(TH4) = O i) ., 2 U " 5heens

Tak kak TeMneparypa nnamMmeHu ra3oBOW ropenkn 1M BpemMsa ee OeWCTBUS 3HAYUTENbHO MpeBbIatoT TemMneparypy BOCMITaMEHEHUA U
Bpewma, HeobXxoaMMoe Anst 3aXuraHus 3TVIJ'IeHOBOS,D,yLLIHOl7I cMecHu, nony4yaem, 4T1o

2

0x(83)-1

PeMoHTHbIe paboTbl C NPUMEHEHNEM UCKPOOMACHOTO MHCTPYMEHTA B MOMELLEHNUN 3a aHANU3UpYeMbIii Nepuos BPEMEHW HE NPOBOAUIUCH.
Bbluvcnsiem BeposiTHOCTb NOSIBIIEHUS! B NMOMELLEHWN pa3psiaa aTMOCHEPHOTO 3NeKTpUYecTBa.

MomelleHne pacnonoxeHo B MECTHOCTW C MPOOOIMKUTENBHOCTLIO MPO30BOM AeaTenbHocTn 50 c-rog-1, noaTomy » = 6 KM-2-rog-1.
Otctoga, B COOTBETCTBUM C hopMyion (5)* NpunoxeHust 3 YMCNO yaAapoB MOMHUM B 34aHUe paBHO

* Homep chopMmyrnbl COOTBETCTBYET opurmHary. - MpuMedyaHne usrotosutens 6asbl AaHHbIX.

Ny = (1+6H)(S +6H) 2107 =34:107.
Toraa BEPOSITHOCTL MPSIMOro yaapa MonHuv Byaet paBHa
O (1) =1-2 0% 2341072
BbluvcnisieM BeposiTHOCTb OTka3a MCNpPaBHOW MOMHUe3almMThl Tuna b 3aaHvs komnpeccopHor no cdopmyne (52) npunoxerus 3
Onle)=1-F5 =1-095=5107%

Takum 06pa3om, BEPOATHOCTb NMOPAKEHUST 34aHMS MOJTHUEN paBHa

G (C) = Onle)Cn 82) =17 107

nO)KapHO-TeXHVNeCKVIM o6cne,qoaaHv|eM YCTaHOBJ1€HO, 4TO 3allUTHOE 3a3eMlleHne, nMewuleecd B 30aHUW, HaxoauTCA B UCNPaBHOM
COCTOAHUN, NO3TOMY

QH(C2)=U’ QH(C3)= 0.
Torpa

On(THy) = Qn () = 17107

YuuntbiBas napamMeTpbl MOJTHMK, NMOoNny4Ynum

On(B7) =1
Otkyna

o (#31 1) =@, (o1 + QH[TH4)]QH(BE ) - [1,? 107 +53 10‘3)- 1=7,5107-
Takvm 06pa3om, BEPOATHOCTb B3pbiBa 3TUIMEHOBO3AYLLHON CMecn B oObeme nomelleHust byaeT paBHa:
g(eo)=g (o). (#3irc)=36107 75100 =27 107"
Paccuutaem BEPOATHOCTb BO3HWUKHOBEHWUA MNOXKapa B nomeLleHun KOMI'IpeCCOpHOIZ. Ha6J'IPOLI,eHVIe 3a 0O6beKTOM MO3BOMNUMNO YCTaHOBUTDb,

4YTO NpPUMEPHO 255 4Y-rog-1 B MOMELLEHMN KOMMPECCOPHOW, B HapyLleHWe npaBusil NoxapHon 6e30nacHOCTM, XPaHWIUCb pPas3HOOOpasHble
roprouve matepuvarbl (BETOLb, AEePEBSAHHbIE KOHCTPYKL MW, APEBECHbIE OTXOAbI U T.M.), HE NPeayCMOTPEHHbIE TEXHOMOTMYECKAM PErNaMeHTOM.

|-|03TOMy BEPOATHOCTb MOABJIEHUA B NOMELLEHNN TOPpHOYKNX BELLLECTB paBHa

BrumaHue! [lokymeHT BKIIo4eH B AoKa3aTesbHyto 6a3y TeXHNYECKOro pernameHTa. [JononHuTensHyto nHdopmaLmio cM. B spribike "Mpumesanns” Brumanne! O nopsigke
NpYMEHeHNs AoOKYMeHTa cM. sprbik "Tlprmedanuns”
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1

25560 = 261072 .
525600

o1
On(IBr) =Qn(TBs) = =231 =
Tp i=1

OTkyaa BEpOSTHOCTb 06pa3OBaHI/I$| B Liexe noapoornacHomn cpefbl paBHa

On (7Cr) = On(TBy)0n (OK) = 2,6 1072

K 3a(bVIKCVIpOBaHHbIX TennoBbIX NCTOYHMKOB, KOTOPbIE MOTYT NOABUTLCA B Liexe, NICTOYHUKOM 3aXXUraHna Ana tBepAbiX roproymnx BeLlecTB
ABNAETCA TOJNbKO OTKprTbIIZ OroHb W1 paspAagbl aTMOCCbepHOFO NeKTpuyecTea. I'IoaTomy BEPOATHOCTb BO3HUKHOBEHUA B OTAENEHUU
KOMNpeccun noxapa paBHa

o(rmo)=g(re o, (#3:rc)= 26107275107 =19-107%-
Takum 06pa3omM, BEPOATHOCTL TOro, YTO B OTAENEHUN KOMNPECCUM NPON3OAAET B3pbIB NMMOO B cCaMoM komnpeccope, Nnmbo B oGbeme Lexa,
COCTaBUT 3Ha4YeHue

QUBITY = 1-[1-Q, (BTA[1-Q(BO) ] =1-(1-2810" 2y 1-2,7- 107y = 2.7-107 -
BeposiTHOCTb TOro, 4TO B KOMMPECCOPHOM BO3HUKHET NOXap MUK B3pbIB, paBHa:

(T3 umm 83) = Q(BI)+ Q(10) = 2,7.107 +19:107* =19 107
1.3. 3akntovenve

BeposATHOCTb BO3HWKHOBEHMS B KOMMPECCOPHOW B3pbiBa paBHa 2,7-10-7 B rod, YTO COOTBETCTBYET OAHOMY B3pbiBy B rog B 3703704
aHarnornyHbIX 34aHnsiX, @ BEPOSITHOCTb BO3HWKHOBEHWSI B HEM UNW B3pbiBa, Unu noxapa pasHa 1,9-10-4 B roa, T.e. O4MH NOXap Uiy B3pbIB B
rog B 5263 aHanorm4HbIX NOMeLLLEHUSIX.

2. Paccuutatb BEpOATHOCTbL BO3HUKHOBEHUSA NoXapa B pesepByape PBC-20000 HIMC "ropronu™
2.1. OaHHble onsa pacyeTta

B kauecTBe noxxapoonacHoro o6bexTa B3T pesepByap ¢ HedTbio o6bemom 20000 m3. Pacuer Begerca Ans HoOpManbHOM SKCnyarTaumm
TeXHUYeCK/ UCNPaBHOroO pe3epsyapa.

CpegnHsis paboyast Temneparypa Hedptn =311 K. HwkHUA 1 BepxHWUA TemnepaTypHble Mpeaerbl BOCMaMeHeHUst HedoT paBHbI: 7,
=249 K, 7, =265 K. Konuuectso 060poToB pesepByapa B rof i7,, = 24 roa-1. Bpems cyLlecTBOBaHWA roptoHen cpeabl B pesepsyape npu
oTKauKe 3a ofuH oBopoT pesepsyapa ¢, =10 4 (MCKouas AnuTenbHBIN NpocTon). Paguyc pesepsyapa PBC=20000* z=22,81 m. BeicoTa

pesepByapa Hp=11,9 M. Yicrio yaapos MonHuid ;=6 KM-2-rof-1. Ha pesepByape vmeeTcs mMonHuesalmra tuna b, nostomy g, =0,95.

* BeposiTHO owwmnbka opurnHana. Cneayet yntatb "PBC-20000". - MprMedaHre narotoButens 6asbl AaHHbIX.

Yncno uckpoonacHbIX onepaumii Npu pyYHOM U3MEPEHUN YPOBHSI Ns_y=1100 rog-1. BeposTHocTb WTMNA (CKOPOCTb BeTpa y <1 M C-1),
O (2 £1)=0,12. Yncno BkntoYeHuin anekTposaasukek i7, . =40 rog-1. YMCNo UCKpOOMacHbLIX onepaumini Npu NpoBeaeHUN TexobeyK1BaHWs
pesepByapa A, =24 rof-1. HWKHAA 1 BEPXHUIA KOHLIEHTPALOHHbIE NPeaerbl BOoCnnaMeHeHUst HeTAHbLIX NapoB ¢, ... =0,02% (no o6bemy),
Ty ks =0, 1% (N0 oBbemy). MponssoanTenbHOCTL onepauun HanonHeHus g = 0,56 mz-c-1. Paboyas KoHUEeHTpauus napos B pesepsyape

=0,4% (no o6vemy). MpogomkutensHOCTL Bbibpoca Goraton cMecu ¢, =5 u.

2.2. Pacuet

Tak kak Ha HedpTenpoBogax cpegHsas paboyas TemnepaTypa XMAKOCTU (HedTH) 7 Bblle CPeAHEMECSHHOM TemnepaTypbl Bo3dyxa, TO 3a
pacyeTHYl0 TemnepaTypy NOBEPXHOCTHOTO Cost HepTW NPUHUMaEM F .

M3 ycrnoBus 3agayn BMOHO, YTO T > T

BEEIE’

BHY TPV Pe3epByapa paBHa Hymo o (rc)=0, a npu oTkauke HeTv paBHa

NO3TOMY MPW HEMOABWMXHOM YPOBHE HedTW BEPOSITHOCTb 0Opa3oBaHUs roptodelrt cmecu

' 2410 -
o ="as Tom = =274'10 2 .
Gre) T 8760

Takvm o0Gpa3oMm, BEpPOSITHOCTb 0Opa3oBaHUs roproYeit cpeabl BHyTPY pe3epByapa B TedeHue roga byaeT pasHa
2
G (rC) =1-TI[1- & (re)]= oI C) + 5" (FC)= 2741072,
i=1
Bbiuvcnvm yncno nonagaHuin MonHum B pesepsyap no dopmyne (51) npunoxerus 3

Ny = 2R+ 6Hp)2 TIT,01078 = (222,814 611,97 6107 =82 1072
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NpYMEHeHNs AoOKYMeHTa cM. sprbik "Tlprmedanuns”
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Torga BepoATHOCTb NPSIMOro yAapa MOIHWK B pe3epByap B TeYeHue roga, BblumcreHHas no dopmyre (49) npunoxeHns 3, paBHa
Opleg) = 1-2 7% 1= 8207 g 9. 9072.
Bblumcnivm BEpOATHOCTL OTKa3a MOIMHME3ALLUTLI B TEYEHWE roa Npy UCNpaBHOCTU MOMHWeoTBoAa no dopmyne (52) npunoxenns 3.
Q) =(1-85) =1-0,95= 51072
Takvm 06pa3om, BEPOATHOCTb MOPaXeHNs1 MOMNHUEN pe3epByapa, B COOTBETCTBUM C hopMyIion (48) npunoxeHus 3, paBHa
Gp(C1) = @) @plty) = 510779107 =39-107-

O6cnenoBaHMeM YCTaHOBIIEHO, YTO MMEIOLLEECH HAa pe3epByape 3allUTHOE 3a3eMrieHne HaxoawuTCsi B UCMPaBHOM COCTOSIHUM, NO3TOMY
BEPOSITHOCTL BTOPUYHOTO BO3[IEACTBIS MOSTHIN Ha PE3ePBYap U 3aHOCA B HETO BbICOKOTO NOTEHLMana pasHa Hymo o (c,) =01 g, (C3)=0.

MosiBneHne pUKLMOHHBLIX UCKP B pe3epByape BO3MOXHO TOMbKO MPU MPOBEAEHWN WUCKPOOMACHBIX PY4YHbIX Ornepauuii npyu usmMepeHuu
YypOBHS 1 oT60pe Npob. MNoaToMy BEpPOATHOCTb {0, (TH3) B COOTBETCTBAM C dopmynamm (49) n (55) npunoxeHus 3 paBHa

Qo (TH3) = Qo(A)QIOI) = (-2 7% 152:107% =
=(1-o 1My 50107 = 152.107%

B aToit dopmyne p¢orry =1,52: 1073 - BEPOSITHOCTb OLUMBKM ONepaTopa, BhIMOMHSIOLLETO OnepaLivi U3MEPEHHs! Y POBHS.
Takum 06pa30M, BEPOATHOCTb NOABNEHUA B pe3epByape Kakoro-nmbo TennoBoro UCTOYHMKa B COOTBETCTBUN C NpunoXxeHnem 3 paBHa
O (TH) = Qo (THy) + 0, (TH3) = 54107,
[Monaras, 4TO 3HEPrMs U BPEMS CYLLECTBOBaHMSA 3TUX MCTOYHMKOB AOCTATOYHbI ANsi BOCMNAaMEHEHUsT roptoYven cpeabl, T.e. Qu(B) =1, u3
NPUNOXeHns 3 Nony4nm Qp(H31TC) =54 1073,
Torga BepOATHOCTb BO3HUKHOBEHWS MOXapa BHYTPU pe3epByapa B COOTBETCTBUM ¢ chopMyriol (38) npunoxeHust 3 paBHa
0, (TTP) = 0, (M3TCHOL(I'C) =54 w3 274102 =15 107 .

M3 ycnoBusi 3agaun cnegyert, 4to paboyas KOHLEHTpauMs NapoB B pe3epByape Bhille BEpXHEro KOHLEHTPAUMOHHOro npegena
BOCMIaMeEHeHUs!, T.e. B pe3epByape Npu HEMOABMKHOM Crioe HedTW HaxoauTcs Heroptodas cpega. pu HanonHeHun pesepByapa HeddTblo B
€ro oKpecTHOCTM 0bpasyeTcs ropoyas cpefa, BeposaTHOCTb BbIGpoca KOTOPOW MOXHO BbIMUCIIUTL MO chopmyre (42) npunoxeHns 3

K5 #o5 Toar _la45
B760

O (BTC) = =137:1072 .

Tp
Bo Bpemsi Tuxoi norogbl (CKOPOCTb BeTpa MeHblle 1 M-C-1) OKOMoO pe3epByapa oOpasyercsl B3pblBOONAacCHas 30Ha, BEPOSTHOCTb
MOSIBMEHNST KOTOPOV paBHa

Cop(TC) = Qo p(BTC)Q @ < 1) =137-1072 012 = 16107

OunameTp 3TON B3pbIBOONACHOW 30HbLI paBeH

D=2R+10-Hy

0 05604 )"
-2 2281410119 | =59
0,02:11,9

Onpep,enVIM YUCIO yaapoB MOJTHUN BO B3PbIBOOMACHYO 30HY
_ 2 _ _
v =[py 6, +5)F w1076 =[50+ 6119+ 5P 60107 15107

Torga BEpOATHOCTL MPSIMOro yapa MOMHUM B AaHHYO 30HY paBHa
Oy aleg) =1-a % 1015 g 070
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Tak kak BEPOATHOCTb OTKa3a MOJTHMEe3aLlWUTbl Qp(:l) =5-10-2, 10 BEPOATHOCTb NOpPaXXeHUA MOSHMEN BprIBOOI’IaCHOIZ 30HbI paBHa

0p2(C1) = Qplt)Da5(e2) = 5: 107 14-107 = 7107 -

Orkyaa oy = 7107 -

BeposTHOCTL MOSIBIIEHNSI OKOSIO pesepByapa (PUKLIMOHHBIX UCKP paBHa

Oy (TH.) = QOIT) 0,5 (/1) =1,52: 1073 [1 - g7 Moy~ o)

=152-1073[1 - I g 55 9073

Hapsay ¢ dpuKUMOHHLIMU UCKpaMU B OKPECTHOCTSAX pe3epByapa BO3MOXHO MOSIBIEHWE 3NEKTPUYECKUX UCKP 3aMblKaHWS U pasMblKaHUS
KOHTaKTOB QneKTpo3adBWKeK. Y4uTbiBas COOTBETCTBME WCMOSIHEHWUS ONEKTPO3adBWKeK KaTeropum W rpynne B3pblIBOOMACHOW CMecH,
BEPOATHOCTb MOSIBMEHNS 3MNEKTPUYECKNX UCKP BbIYMCNINM Nno dopmynam (49) u (54) npunoxenns 3

G, (T = 0,003 =108(-¢ "0y =100 (- My=10"%

Takum 06pa3omM, BEPOSATHOCTb MOSABIIEHMS OKOMO pe3epByapa Kakoro-nvbo TemnoBOro MCTOYHMKA B COOTBETCTBUWM C MPUNOXeHnem 3

COCTaBUT 3HaueHMe
G (TH) = O o (THy ) + O o (THR) + O 5 (TH ) =

=710 + 11078 +152- 1070 =85 107"

* dopMyna cooTBETCTBYET opuriHany. - lNpumeyvaHue nsrotosutenst 6asbl JaHHbIX.
Monaras, 4TO 3Heprns M Bpems CYLLECTBOBAHMS 3TWUX MCTOYHUKOB AOCTATOMHbI AN 3aXWraHus roptoden cpedbl, M3 dopmynbl (49)
MPUIOXKEHUs 3 NONYYUM MU (3 =1

0, (M3 TC)=85107.
Toraa BEPOATHOCTbL BO3HUKHOBEHMWS B3pbiBa B OKPECTHOCTSAX pe3epByapa B COOTBETCTBMM C dhopmyrion (39) npunoxeHns 3 pasHa
C (BP) = 0y o (TC) Q5 (M3 TC) = 141074

OTkya BEPOATHOCTb BO3HWKHOBEHWSI B 30HE pe3epByapa NnGo noxapa, 6o B3pbiBa COCTABUT 3HaYEHVe
Q(IIBP) = 1-[1- 0, (FTP)[1 -0y (BPY] = O, (TTP) + Q(BP) = 2910747

* ®opMyIna COOTBETCTBYET OpUrMHany. - MpuMeyaHne U3rotoBuTens 6asbl AaHHbIX.

2.3. 3akntoyeHve
BepoaTHOCTb BO3HWMKHOBEHUSI B 30He pe3epByapa noxapa unu B3apbiBa coctaBnser 2,9-10-4, YTO COOTBETCTBYET OQHOMY MOXapy Wnu

B3pbIBY B rof B Maccvee n3 3448 pesepsyapoB, paboTaloLmx B yCNOBUSAX, aHANOMMYHbIX pacyeTHOMY .
3 . Onpepenutb BepoAATHOCTb Bo3aencTBuA O®I Ha niogerd nNpu noxape B npoekTupyemMon 15-3TakHOW rocTMHULE nNpwu
pa3nuUyHbIX BapuaHTax cUCTeMbl MPOTUBOMNOXaPHON 3alUUTbI

3.1. JaHHble ansa pacyeta

B 3pgaHuM npepnonaraercsi YCTPOWCTBO BEHTUNSALMOHHOM CUCTEMbI npoTvBoAdbiMHOM 3awmTbl (MO 3) ¢ BeposTHOCTBIO 3EEKTUBHOIO
cpabatbiBaHus g =0,95 u cucTembl onoselleHns niofdeit o noxape (OJM) ¢ BeposATHOCTbIO 3dbekTVBHOrO CcpabaTbiBaHus g, =0,95.

MpogomkutensHoCTL NpebbiBaHMsA OTAENbHOIO YernoBeka B obbekTe B cpeaHem 18 4-cyT -1 He3aBMCMMO OT BpeMeHu roga. Ctatuctuyeckas
BEPOSITHOCTb BO3HWKHOBEHWSI NMOXapa B aHanornvHbIx obbektax B rog pasBHa 4-10-4. B kayecTBe pacyeTHOW cuTyauuy npuHUMaeM crydan

BO3HUKHOBEHUSI MOXapa Ha NMEpBOM 3Taxe. JATax 34aHVMs paccMaTprvBaeM kak ogHO nomeluenve. LvpuHa nosTaxHoro kopugopa 1,5 M,
paccTosiHne oT Havboree yaaneHHOro MoOMELLEHUst 3Taxa [0 BbIXo4a B NMECTHUYHYH knetky 40 M, yepe3 oAuH Bbixof aBakyupytoTcst 50
YernoBek, WupuHa Bbixoga 1,2 M. HopMaTuBHy0 BEPOSITHOCTb O NPUHMMaem paBHoi 1-10-6, BEPOATHOCTb P paBHon 1-10-z.

3.2. Pacuet
OueHKy ypoBHsi 6e3onacHOCTM onpeaensieM Ans noaen, Haxoasawmxcs Ha 15-M aTaxe rocTuHuubl (Havbonee yaaneHHOM OT Bbixoda B

6e3onacHyto 30Hy) npu Hanuaum cuctem MNA3 n ONMN. Tak kak 3gaHe 06opyaoBaHO BEHTUNALMOHHOM cucTemon M3, ero necTHWYHbIe KNeTku
CuMTaeM He3aAbiMNsieMbIMA. BeposiTHOCTb (. BbIMUCTISIEM MO popmy e (33) npunoxeHus 2

@, =0,0004{1-(1-(1- 095)(1-0,950] = 11075,
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YuutbiBasi, 4TO OTAENbHbLIN YEMOBEK HAxoaUTCs B roctuHuue 18 4, 1o BEPOATHOCTb €ro npucyTCcTBmA B 3aHUMN NpU NoXape npuHuMaem

pPaBHOWN OTHOLLEHUIO §=0,75. C yyeTom aTOro okoH4yartenbHoe 3HadveHue Byaer pasHo 0,75-10 -5, 4TO MeHbLUe oF- Ycnosue copmynbl (2)
24

NPUNOXeHns 2 BbINOMHAETCS, no3ToOMy Ge3onacHocTb niogelt B 30aHUM Ha cnyqa|7| BO3HMKHOBEHUA MOXapa obecneyeHa. Paccmotpum
BapuMaHT KOMMOHOBKU FIpOTVIBOI'IO)KapHOVI 3alWmTbl 6€3 CUCTEMbI OMOBELLEHMS. HpM 3TOM BpemaA GI'IOKVIpOBaHVIﬂ 3BaKyaLUNOHHbIX I'IyT917I 15, Ha

3aTaxe noxapa NpUHUMaem paBHbIM 1 MWUH B COOTBETCTBUM C TPEGOBAHUAMU CTPOMUTENbHBIX HOPM W MPaBWUN MPOEKTMPOBAHUS 3[4aHWA U
COOpyXeHuit. PacyeTHoe Bpemsi 9BaKyaLWu ¢, ONPeeneHHoe B COOTBETCTBUAM C TeMM e HopMamu, paeHo 0,47 muH. Bpewsi Hauana

3BaKyaLuu c,, MPUHAMaeM paBHbIM 2 MUH. BepoaTHOCTb 3BaKyaumun P, ANs aTaxa noxapa Bblumcrsem no gopmyne (5) npunoxerns 2

P = # =0,265

BeposiTHOCTb (. BbluMCnIsieM No chopmyrne (3) NpunoxeHns 2

@, =0,0004{1-(1-(1- 0,265)(1 - 0,00 1)}{1-0,95) = 146-107".
Mockonbky g, > o, To ycnosue 6e3onacHoCTM Ans noaen no dopmyne (2) NpuroXeHust 2 Ha 3Taxe noXxapa He oTBevaeT Tpebyemomy
W, cnefoBaTenbHO, B pacCMaTpMBaeMoM OGLEKTE HE BbINOSHAETCSI MPU OTCYTCTBUM CUCTEMbI OMOBELLEHNS.

4. Onpe,qenmb KaTeropuro u Knacc B3pblBOOﬂaCHOI7I 30HbI NOMeLWeHusA, B KOTOPOM pa3mMellaeTcs TEXHONOrn4ecKumn npouecc c
ucnosnb3oBaHUeM aueToHa

4.1. [laHHble ons pacyeTa

ALETOH HaxoauTcA B annapate ¢ MakciMaribHbIM 0GbeMoM 3anofiHeHus 7, , pasHbiM 0,07 M3, 1 B LiEHTpe MoMelieHns Hag ypoBHEM
nona. [nuvHa L, HanopHoro u obsogsLero Tpybonposogos anamerpom z 0,05 m paBHa cooTBeTcTBEHHO 3 1 10 M. [pon3BoAUTENBbHOCTL ¢
Hacoca 0,01 m3-MuH-1. OTkntodeHne Hacoca aeTomatudeckoe. OGbem [ nomeleHust cocTasnsier 10000 m3 (48x24x8,7). OcHoBHble

CTpOUTErbHbIE KOHCTPYKUMW 30aHUS Kene30BeToHHbIe, 1 NPefenbHO AOMyCTUMbINA NMPUPOCT AABNeHUs AF, - AN HUX cocTasnser 25 klla.
KpaTHocTb 4 aBapuiHon BeHTUnAuum pasHa 10 4-1.

CKOpOCTb BO3QYLLHOTO MOTOKAa 1 B MOMELLEHUM Npu paboTe aBapuiiHOW BeHTUNsiuum paBHa 1,0 m-c-1. TemnepaTtypa aueroHa paBHa
Temnepatype Bo3gyxa u coctasnset 293 K. [NOTHOCTb o aueToHa 792 Kr-m-3.

4.2. Pacuert

Obbem aueToHa, M3, BbllleLiero n3 pr60I'IFJOBOJJ,OB, cocTaBnaeT

3,140,052

2
8 =qt+%£1 = 00124 2213 = 0,046 -

b
roe ¢ - Bpemsi aBTOMaTUYECKOro OTKITOYEHUsT HAcoca, PaBHOE 2 MUH.
OGbem NoCcTyNMBLLErO aleToHa, M3, B NMomelLeHne
V= Vm P = 0,046 +0,07 =0]116.
Mnowaab pasnuea aueToHa npyHUMaem pasHom 116 mz.

CkopocTb ucnapexus (i, ), Kr-c-1-M*, paBHa

* BepoaTHo owwmnbka opurnHana. Cnegyet uutatb "kr-c-1-mM-2". - MNMpumedaHune nsrotosutens 6asbl 4aHHbIX.

Wipp =1,0:107°7,7,/58.08 - 24,54 = 1,44 1073
Macca napos aueToHa ( a7, ), kI, 0Bpa3ytoLumxcs npu aBapuintHoM pasnviee, pasHa
M =1,44-107 1163600 = 601,3.

CnepoBaTtenbHO, NPUHMMAaEM, YTO BECb Pa3fMBLLMICA ALLETOH, Kr, 32 BpeMs aBapunHon cutyaumn, pasHoe 3600 c, ncnaputcs B obbem
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romeLLieHns, T.e.
mg = 0116792 =519

CTexvoMeTpuyeckasl KOHLEHTpaLWsi MapoB aLleToHa Npu =4 paBHa

100
O.=——— =491 (No obbemy).
1443844 ( v)

KOHLleHTan,Mﬂ HacblLWEeHHbIX NapoB nosiy4YaeTcA paBHOIZ

Ty =100-% =24.22 (no obbemy).

OTHoLeHre T (L8 T,y » 1, cnefoeaTeribHo, NpuHNvaem = =0,3.

CBo6OoaHbIN 0O6BbEM MOMELLEHUSA, M3

V. = 0810000 = 8000,

Bpems ncnapenusi, 4, coctaBut

- 2100 55— 0153 ¢
144-116
* dopMyna cooTBETCTBYET opuriHany. - [NpumeyvarHue usrotosutenst 6asbl JaHHbIX.

KoahdmumneHT nonyyaeTcst paBHbIM

K =100153+1=253.
MakcumarnbHO BO3MOXHasi Macca aleToHa, Kr

_ 25-4.51:3000- 2,414 2,53

=249.8.
800-100-0.3

oA

MocKonNbKY s (91,9 K1) < imy,,, (249,8 Kr), TO NOMeLLiEHWE B LIENTOM OTHOCUTCS K HEB3PLIBOMOXAPOOMACHBIM.

Pacctoghus x, ¥, ... W Z, . COCTaBMSOT Npu ypoBHE 3Ha4MmocTn o= 5-10-2
550, 1.27-259)"
Furns = Vapns = 1195848 ﬁlﬂ ﬁ] =785,
550 127-2,59)"
Z =0,3536 87 —In ——— =042,
R [3800 2,91 ]
91,9100

rae Cp = 24,22 =255 (No obbemy).

2,53 24,22 2414 8OO0
4.3. 3akno4yeHune

Takum 06pa3om, B3pbIBOGE30NaCHbIE PACCTOSHMSA COCTaBMAOT COOTBETCTBEHHO £ >7,85 M Zg >3 M.

BspbiBoonacHas 3oHa ¢ pasmepamu &z < 7,85 M 1 7, <3 M OTHOCUTCA K Knaccy B-1a. CxemaTuyecku B3pblBOONacHas 30Ha n3obpaeHa
Ha 4epT.9.

/I S
£ler

J
4800
AN

FEX ] I57n T

2]

24,01
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1 - nomeLeHure; 2 - annapart; 3 - B3pbIBOONacHas 30Ha

YepT.9

5. Onpegenutb KaTteropuio NpousBOACTBa, B KOTOPOM HaxXoAMUTCA Y4acTOK OoO6pabGoTKM 3epHa M LMKIOH Ans onpeaeneHus
3epHOBOM MbINK B CUCTEME BEHTUNALUN

5.1. laHHble onsa pacyeTta

Macca 3epHOBOVI MbINK, CKaNIMBAOLLENCS B LIMKIOHE, &, , cocTasnser 20000 r. Mpou3BoANUTENBHOCTL LMKIIOHA ¢ MO MblfIM COCTaBnsAeT
100 r-muH-1. Bpems © aBTOMaTU4EeCKOro OTKMOYEHUs LMKIoHa o He Bonee 2 muH*. CeoGoaHbIn oGbem nomelueHus ¢ paseH 10000 ms.
OcrtarnbHble UCXoaHble AaHHbIe: 4, =500 ; g,=1; §,=0,6; » =14, Ky=0,6; £=1 k=1 k=1 0=16700 kD - kr-1; 75 =300 K; cp=1,0 KOX -
kr-1; 7, =300 K; cp=1,0 KK - k=175 5 =1,29 KT - M-3; Fron =25 «Ma; =101 «Ma; 7=1,0.

* TekCT COOTBETCTBYET opurnHany. - NpumeyaHve n3rotoButenst 6asbl AaHHbIX.

5.2. Pacuet

Macca oTnoxuBLLENACS NbINIY K MOMEHTY ovepeaHoi y6opKu, I, CocTaBuT
500 1-(1-o06t

Migg = —— 14106+ 7 [1=3146.
1+1°06 0.6

PacueTHasi Macca nbinu, T, y4acTBylolLen B 06pasoBaHui B3pbIBOOMNACHON CMECK, paBHa
M = Pigq CK oty Yor K = 23346
MakcmMaribHO BO3MOXHYO MAacCy roptoydeit Mbifu, Kr, BbIYMCsSieM No dopmMysie

- ‘&Pmn o Icp'oB 14

= =574,
mmax L%QZ

5.3. 3akntoyeHne

3HaveHne iy He NpeBbILaeT .. , CI1€A0BATENbHO, NOMEeLlEHNEe He OTHOCUTCS K B3PblBONOXapoornacHbIM.

6 . Paccuutatb BepoOATHOCTb BO3HMKHOBEHUsI TMOXapa OT €eMKOCTHOro nyckoperynupytowero annapara (MPA) pansa
NIIOMUHECLIEHTHbIX NamMn Ha =40 Btu ;;=220 B

6.1. [laHHble ona pacyeTta npvBeaeHbl B Tabn.13.

B pesynbTare UCMbITaHUi NOMyYeHo:

Tabnuua 13
TemnepaTtypa obornoyku B Haubonee HarpeTom MecTe Npu paboTe B aHOMarbHbIX pexumax, K
MapameTp AnutenbHbin Pexvm ¢ KOpOTKO3aMKHY TbIM JnuTenbHbI NyCKOBOW PEXNM C KOPOTKO3aMKHY ThIM
My CKOBOW PeXnm KOHOEeHCaToOpoM KOHOEeHCaTopoM
T 375 380 430
g 6,80 5,16 7,38

6.2. Pacuet

Pacuyer Bo3HukHOBeHMS noxapa ot MPA Begem no npunoxeHuio 5, NMPA ABNSeTca coCTaBHOM YacTblo U3OENWS C HAaNMYMEM BOKPYT HEro
roptoyero Martepuvana (KoMnayHA, KremmHass KOMofka); MpousBedeHWe BEepOATHOCTEN C(ITF)x (i H3) 0003Ha4MM uepes (s, ); Toraa u3

NPUNoXeHna 5 MOXHO 3anucaTb
I3
Gy = QB Z 2a) QT ],
i=1
roe Qﬂ - HOpMaTnBHaA BEPOATHOCTb BO3HMKHOBEHUA NOXXapa npu BoCcrniiaMeHeHUn annaparta, paBHas 10—6;

(Q(B) - BEpOATHOCTb BOCMMaMEeHeHWs annaparta unu Bbibpoca M3 Hero nnameHu npu Temnepatype nosepxHoct MPA (B Havnbonee
HarpeToM MecTe), PaBHOW UNW NPEBbILIAIOLLEN KPUTUYECKYIO;

Qfa;) - BEPOATHOCTb paboThbl annapaTa B ; -M (NOXapoonacHOM) pexuve;
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©(T;) - BEPOATHOCTb JOCTVKEHS MOBEPXHOCTLIO annapata (B Hanbonee HarpeToM MecTe) KpUTUHECKOM (NOXapoonacHoi) Temneparypel,
KoTOpas paBHa TemMnepaType BOCMNaMeHeHUs (CaMOBOCTTaMEHEHMS) U3ONSALMOHHOMO MaTepuana;

k- YNCNO NoXXapoornacCHbIX aHOMarbHbIX PEXXMOB paﬁOTbI, XapakTepHoe And KOHKPETHOro UCnoJiHeHnA MPA.

[nsi oueHKn NoXapHOW OMacHOCTW NPOBOAMM WCMbITaHWEe Ha AecsATu obpasuax MPA. 3a Temnepatypy B Hauboree HarpeToM MecTte
npuH1Maem cpegHee apudmMeTUyeckoe 3HaYeHre TemnepaTyp B UCMbITaHUAX

BepoatHocTb (7)) BblmucTsiem no dopmyne (156) npunoxequs 5

QL -1-8,,

roe g, - 6espasmepHbIi NapaMeTp, 3Ha4YeHNe KOTOporo BbIGMpaeTca no TabnuyHbLIM AaHHbIM, B 3aBMCUMOCTY OT Ge3pasMepHOro napametpa
«; B pacnpeaenerum CTblofeHTa.
Belyucnsem (o, ) no dpopmyne

raoe T - KpUTU4eckaa temMneparypa.

3HadeHve (7, ) npumenuTensHo Ans MPA BbluMcsiem no dopmyre

e 7.
annapata us cTpost (NpekpaLleHn Toka B Lienw).

3HaveHre oyr BbluMcnsem no dopmyne (155) npunoxenns 5 npu » =10.

7,; - Temnepatypa j-ro annapata (B HauGonee HarpeToM MecTe), COOTBETCTBEHHO, MNPy NOABMEHUM NEPBOTO AibiMa 1 Npy "BbixoAe”

3HaveHvie KpUTUYECKOV TemnepaTypel (7, ) cocTasuno 442,1 K, npu 3Tom 13 [ecATU UCTIbITYEMbIX annapaTos y ABYX 6bin 3admkcnposaH
BbIGpoC Nnamenu (= =1 o7 =0,36).

PesynbTathl pacyeTa ykasaHbl B Tabn.14.

Tabnuua 14
Mapametp* OnutenbHbIN Pexum ¢ [nuTenbHbIN NyCKOBOW peXUM
MYCKOBOW PEXUM (3 KOPOTKO3aMKHY ThIM C KOPOTKO3aMKHY ThIM
=1) KoHAeHcaTopoM (; =2) KoHAeHcaTopom (; =3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

* M'pacba Tabnumubl COOTBETCTBYET OpuriHany. - [NpuMmeyaHne n3rotoButens 6asbl AaHHbIX.

6.3. 3akntoyeHne
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Takum o6pasom, pacyeTHas BEPOSITHOCTb BO3HUKHOBEHUsA noxapa ot MNPA pasHa ¢ =1(0,06-0+0,1-0+0,006-0,00033)-0,36=7,1-10-7, uTO
MeHbLue 1-10-4, T.e. MNMPA noxapobe3onaceH.

TPUTNOXKEHWE 7
Cripaso4yHoe

TPEBOBAHUA NOXXAPHOU BE30MNACHOCTM MO COBMECTHOMY XPAHEHUIO BELLECTB U MATEPUAIOB

TpeGoBaHusA NpeAHa3Ha4aloTCa AN BCeX NPeanpusaTui, opraHMsaunin U oGbeKkToB He3aBMCKMO OT UX BEAOMCTBEHHOW MOAYMHEHHOCTMH,
MMEoLLIMX CKnaabl Unu 6asbl ANs XpaHeHWs1 BELEeCTB U MaTepuanos.

TpeGoBaHWs He pacnpOCTPaHATCH Ha B3pblBYaTble W PafMOaKTMBHbIE BELECTBa M MaTepuarnbl, KOTOpble [OOSHKHbl XPaHUTbCS W
NMepeBo3nTLCS MO cheuvanbHbIM NpaBunam.

BenomcTBEHHbIE OOKYMEHTHI, pernaMeHTpytolue noxapHyto 6e30macHOCTb NPy XpaHeHUM BELLECTB W MaTepuarnoB, OOMKHbl ObiTb
npvBedeHbl B COOTBETCTBME C HacTosyMK TpeboBaHUsIMM.

1. OBLLWME NONOXEHUA

1.1. BO3MOXHOCTb COBMECTHOIO XpaHeHunsa BelleCcTB U MaTepuanoB onpenendaerca Ha OCHOBaHMN KONMMYECTBEHHOro y4yeta nokasarenem
I'IO)KapHOVI OMacHOCTU, TOKCUYHOCTU, XMMUYECKON aKTUBHOCTHU, a Takke OAHOPOAHOCTU CpeaCcTB NOXapoTyLUEeHUA.

1.2. B 3aBMCMMOCTM OT COY€TaHWs CBOWCTB, NepeqncrieHHbix B n.1.1, BewecTtBa M maTtepuanbl MOTyT ObiTb COBMECTUMbIMM UMK
HECOBMECTUMbIMM APYT C APYTOM MpU XpaHEHWM.

1.3. HecoBMECTVMbIMM Ha3bLIBAIOTCS TakMe BELLeCTBa U MaTtepuarbl, KOTOpble Mpy XpaHeHUM COBMECTHO (6e3 ydeTa 3aluMTHbIX CBOWCTB
Tapbl WX YNaKoBKK);

YBENMUYMBAKT NMOXapHYH ONaCHOCTb KaXaoro n3 paccMatpuBaeMblX MaTepuarnoB U BEWWECTB B OTAENIbHOCTHU;
BbI3bIBAlOT OOMNONMHUTENbHbIE TPYAHOCTU NPU TYLLUEHUN NoXKapa,

yCyryonsioT 3KOMorMyeckyto OoGCTaHOBKY Mpu noxape (Mo CPaBHEHMIO C MOXapoM OTAENbHBIX BELWECTB W MaTepuarioB, B3ATbIX B
COOTBETCTBYIOLLEM KONUYECTBE);

BCTYMaloT B Peakuuio B3aUMOAENCTBUA ApYr C APYroM ¢ o6pa3oBaHNEM ONacHbIX BELLLECTB.

1.4. Mo noTeHuManbHOW ONacHOCTW Bbi3biBaTb MOXap, YCUNMBaTL OMacHble (hakTopbl noxapa, oTpasnsaTb cpegy obuTaHus (Bo3adyx,
BOdy, nousy, dnopy, dayHy v T.4.), BO3OENCTBOBaTb Ha 4YeroBeka Yepe3 KOXy, Crusuctble OOOMoYkM AbixaTenbHbIX MyTen nyTem
HenocpeaCcTBEHHOro KOHTaKTa Unu Ha pacCTOSHUM KaK NPy HOpMarbHbIX YCNOBUSX, Tak U Npu noxape, BellecTsa U MaTepuansl AensaTca Ha
paspsgbl:

6e3onacHble;

MaroonacHsle;

onacHsble;

ocoboonacHble.

B 3aBucuMmoOCTU OT paspsiga BelecTsa 1 MaTepuana HazHavalTCs YCnoBus ero xpaHeHus (cm. n.1.5-1.9).

1.5. K 6esonacHbIM OTHOCAT HEroprovme BelecTBa U MaTepuarnbl B HEroploYen ynakoBKe, KOTOpble B YCIIOBUSX MoXapa He BbigensoT
onacHbIX (roptounx, AO0BUTLIX, €4KVUX) MPOAYKTOB Pa3fOXeHUs WNN OKUCIEeHUs, He 0BpasyloT B3pbIBYaTbLIX UMW NOXapoonacHbLIX, SA0BUTLIX,

€LKNX, IK30TEPMUYECKMX CMECEN C APYTMMU BELLLECTBaMMU.

BesonacHble BellecTBa U MaTepuanbl CleayeT XpaHUTb B MOMELLEHMSIX UK Ha niolaakax noboro Tuna (ecnu aTo He NpOTUBOPEHUT
TEXHUYECKUM YCIOBUSIM Ha BELLLECTBO).

1.6. K ManoonacHbIM OTHOCAT Takue roptoume 1 TpyaHOroptovme BeLLecTBa 1 MaTepmarnbl, KOTOpble HE OTHOCATCS K 6e3onacHbIM (N.1.5) n
Ha KoTopble He pacnpocTpaHsitoTcs TpeboBaHua TOCT 19433.

ManoonacHble BeLlecTBa pa3densioT Ha crneaytoLme rpynmbi:
a) Xuakve BellecTBa c TemnepaTypon Benbiwky 6onee 90 °C;

6) TBepAable BellecTsa 1 Mmatepuanbl, BoCnnameHaLwmneca ot 0EencTBus rasoBon ropenkn B Te4eHne 120 ¢ u Gonee;
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B) BELLECTBa U MaTepuarbl, KOTOpble B YCNOBUSX CreLmanbHbIX UCMbITaHW cnocobHbl camoHarpeBaTbCcs 40 Temnepatypbl Hwke 150 °C
3a BpeMsi 6onee 24 4 nNpu Temnepatype okpyxaroLien cpegbl 140 °C;

r) BellecTBa U MaTepuarnbl, KOTOPbIE NPV B3aMMOAECTBUM C BOAOMN BbIZENSIOT BOCMIAMEHSIOLLMECS ra3bl C UHTEHCUMBHOCTLI0 MeHee 0,5
OM3 Kr-1-4-1;

[) BelllecTBa M MaTepuarnbl Ss00BUTbIE CO CPpeAHECMEPTENBHON A0301 Npu BBeAeHUU B xenyaok 6onee 500 Mr-kr -1 (€Crv OHW XuOKue)
unm 6onee 2000 mr-kr-1(ecnv oHW TBepAble) UNKU CO CpegHEecMepTerlbHOM A030M MpU HaHeCceHWn Ha koxy 6Gonee 2500 mr-kr-1 wnm co
cpenHecMepTenbHON 40301 Npy BObixaHuy 6onee 20 Mr-gM-3;

€) BellecTBa 1 MaTepuarbl crabble efikve 1 (Unu) KOPPO3WOHHbBIE CO CreayoLW MY NoKasaTensiM1: BpeMs KOHTaKTa, B TEYEHME KOTOPOro
BO3HUKAET BUOMMBIA HEKPO3 KOXHOWM TKaHW XUBOTHbIX (6enbix Kpbic), 6onee 24 4, ckopocTb koppo3umn ctanbHon (CT3) u antomuHueson (AB)
NMOBEPXHOCTN MeHee 1 MM B rog.

1.7. K ManoonacHbIM OTHOCATCS Takke Heroproumne BeLecTsa U matepuansl no n.1.6 B roptoyen ynakoBke.

MarnoonacHble BeLlecTBa 1 MaTepuarbl A0MYyCKaeTCst XpaHWUTb B MOMELLEHNAX BCEX CTEMNEHen OrHeCcToMKocTu (kpome V cteneHn).

1.8. K onacHbIM OTHOCATCS roprodne U Heroptoume BeLlecTBa M maTtepuvarbl, obnagatolime CBOMCTBaMWU, NPOSIBIIEHWE KOTOPbIX MOXET
NpuBECTM K B3pbIBY, MOXapy, rvbenu, TPaBMUPOBAHWIO, OTPaBIiEHUO, OOMyyYeHuo, 3aboneBaHwio MAe U XKMBOTHBIX, MOBPEXOEHMIO
COOPY>KEHUW, TPaHCNOPTHBIX cpeacTB. OnacHble CBOMCTBA MOMYT MPOSIBNATLCS Kak Npu HOpMarbHbIX YCNOBUSX, Tak U NPU aBapuUiHbIX, Kak y
BELLECTB B YNCTOM BMAE, TaK U NpU B3aMMOAENCTBUM UX C BELLLECTBaMM U MaTepuanamm gpyrux kateropun no FOCT 19433.

OnacHble BellecTBa 1 MaTepuanbl HeobXoaMMOo XpaHuTb B cknagax | u Il cteneHn orHeCTOMKOCTH.

1.9. K ocobo onacHbIM OTHOCATCA Takue onacHble (CM. n.1.8) BellecTBa U MaTepuansbl, KOTOpble MMEIT HECKOMbKO BUOOB ONacHOCTEN No
FOCT 19433.

Oco6o onacHble BeLecTBa U MaTepuaribl HEOOXOAUMO XpaHWTb B cknagax | u |1 cTeneHn orHecToMKOCTY NPeVMYLLLECTBEHHO B OTAENbHO
CTOSILLMX 3AaHUSAX.

2. ycnosumsa COBMECTHOIO XPAHEHUA BELLECTB U MATEPUAITOB

2.1. BelecTBa 1 mMaTepuarbl, OTHOCALLMECS K pa3psidy ocoboonacHbIX, NpU XpaHeHUM HeobxoaMMO pacnonaraTb Tak, Kak yka3aHo B
Tabn.15.

Tabnuua 15
PaspeneHue oco6oonacHbIX BellecTB U MaTepuanoB Npu XpaHeHnu

Knacc|Monknacc| WHaexc | Hanmverosarve kareropm
Kareropm|  0CcOGOONaCHBIX MPY30B

noOCT 19433
212
2 21 212 | HesocrinamerstoLumecst 1 (222
HesroBIbIe rasbl,
oKvCTISIOlLVe
22 22 |Anocsurbie rasel,| 1| 1|24
oKvCTsIolLVe
24 AnocsuTble rasol,| 1| 1| 1]312

okvensiolve,  eakve 1
(M) KOPPOBVOHHBIE

3 31 32 |[MBK (4, 18 C|4|4[4a]1]3m4
AnoBMTLIE
314 |MBK(ten -18°C)enmven| 4 [ 4[4[ 1] 1|32
(M) KopposVIOHHbIe
32 2 [MBK(18°C, <+BC4[afa[ 1] 1] 1]
SO0BUTHIE
323 |MBX (-18 °C; <8l 4144l 1[1[1]1]34

sen
°C) eae wu (mm)
KOPpO3MOHHbIE

324 |MBK(;or-18po+28°C)| 4 [ 4[4 11| 1[1]1]42
enkve " ()
KOPPOBVOHHbIE

4 41 412 |IBT snosuTbie 4(ala]3[3]3]3[3]1]45
415 |JIBT camopasnaraoumecs| 4 [ 4 | 4| 4| 4[4 44| 1| 1]46
npugs> 5 °C ¢
OMacHOCTEIO paspeiBa
YaKoBKM

416 |IBT cavopasnaraowmecs| 4 [ 4 | 4| 444|441 1] 1|47
npv ;<50°C
417 |IBT camopasnaraoumecs| 4 [ 4 | 4| 4[4[ 4441 1] 1] 1[4
npy 50 °C ¢ oracHoCTbIO|
Pa3PLIBa YIEKOBKM

42 42 | Camopasnaraowmecs 4falalalalalalaf3]|3]3[3]1]4
BELLECTBa SO0BUTbIe
43 433 |Bewectsa, 414143 [3[3]3]3]|3[3[3]3]3]1]44
BOCTTaMEHIOLLVECS rasbl
npv B3AMMQIeCTBIm ¢ Hy
O, /B

434 |Beuwectsa, 414433333333 ]3]|3]1]1]4%
BOCTITaMEHSIOLLVECS rasbl
c H,0,
camoBOCTIIamMeHsIoLLvecs!
MsnoBMTbIe

4% |Bewecrsa, Boigensiouwe| 4 (4| 4|33 3|33 (33333 1[1]1]47
BOCTNaMEHIOLLVECS rasbl
npy B3AMMQIeCTBIM ¢ H o
O, NBueakve

BrumaHue! [lokymeHT BKIIo4eH B AoKa3aTesbHyto 6a3y TeXHNYECKOro pernameHTa. [JononHuTensHyto nHdopmaLmio cM. B spribike "Mpumesanns” Brumanne! O nopsigke
NpYMEHeHNs AoOKYMeHTa cM. sprbik "Tlprmedanuns”
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CipaHuua 65

437

Bewectsa, Bbiaensiolve
BOCTIIaMEHSIOLUVECS [a3bl,
CamMOBOBIOPAIOLLVECS!

4

4|4

3|3

3

512

512

OKUCTISKOLLME  BELLIECTBa,
AnoBMTbIE

514

514

OKMCNsKOLLMe  BELLIECTBa,
SOBUTBIE, KOPPOBVOHHbIE,
enkve

515

515

OKUCTISIOLLME  BELLIECTBa,
enkve "n ()
KOPPOBVOHHbIE

521

52

OpraHyMeckie nepokcvab!
B3pbIBOONacHbIe,
caMopasaraiowvecs mpn
£<50°C

OpraHiMeckvie  nepokeuabl
caMopasaralowIvecs! Mpn
£>50°C

OpraHiMeckie Nepokcvab!
B3pbIBOOMacHbIe

524

524

OpraH/Meckvie nepokcuabl
Ges [[ONQNHATENBHOM
BiOa OnacHoCTU

OpraHMeckie Nepokcvab!
eaKve Ansi rmag

8

OpraH/Heckie  NepoKcvabl
nerkoBocrNameHstoLLyecs

OpraHyMeckvie  nepokeuabl
T1ErKOBOCTIIaMEHSIOLLIVECS),
eaKve Ansi rmag

611

611

AnocsuTble
netyve
[ONOMHATENHOTO
OMacHoCTH

BelLeCTBa
Ges
Bga

612

612

AnocsuTble
neryve, B
(£, <23°C)

BelLlecTsa

613

613

AnocsuTble
netyve, B
(23°C<y,,, <61°C)

BelLeCTBa|

614

614

AnocsuTble BeLLIeCTBa|
neTywve eakve W (uv)
KOPPOBVIOHHbIE

615

615

B nery-ve eakve v (1)
KkoppasvoHHble J1B (23 °C <
s <61°C)

‘wen

812

812

Enxve " ()
KOPPO3MOHHbIE  BEWWECTBa
(kvcrible)  sipoBuTbIE 1
oKvCrsiolVe

814

814

Enxve n ()
KOppasvoHHble  (KKCTIbie)
NerkosoCTIameHsoLLVecs
(8°C<,, <61°C)

815

Enkve " (vwrm)
KOPPOBUOHHbIE  BELLIECTE
(KUCrIblE) OKVCIISIOLLVE

816

816

Enxve n ()
KOPPOBMOHHBIE  BELLIECTBA
(KvCrible) snoBuTble

824

82

824

Enxve n ()
KOppO3VOHHbIE  BELLIECTBA,
1B ocHoBHbIe

(23°C<y,,, <61°C)

83

Pastble enkve n (wn)
KOppO3uoHHbIe  BeLLIECTBaA|
SIOBATBIE, OKVCTIFHOLLE

PasHble enkve n o (wv)
KOPPO3MOHHbIE  BELLIECTE,
B

(o

<23°C)

Pastble enkve w (win)
KOPPOBVOHHbIE BELLIECTBA
(3°C <y, <61°C)

Mpumevanus:

roct
19433’

Kareropust

212]

24

312|314

324

412]

415|416

42|

43

437]

512

514

515

521

524

611

612

613

614

615]

812

814815

816

824

Moaknacc

22

31

32

41

42

51

52

6.1

81

82

83

Knacc

1. BewecTBa 1 maTepuarnbsl MOTyT HaxoOMTbCSl B OAHOM OTCEKe CKafa WM Ha OZHOW MnoLaake.
HUMW JOMKHO COOTBETCTBOBATb TPEOOBaHWSIM HOPMATUBHLIX [JOKYMEHTOB, HO ObITb HE MeHee 5 M.
2. BellecTBa 1 MaTepuarnbl MOryT HAXOAUTLCSA B OAHOM OTCEKe CKraga Wnu Ha ofHoW nroliagke.

HUMW OOITKHO COOTBETCTBOBATb TpeﬁOBaHMﬂM HOPMAaTUBHbIX JJOKYMEHTOB, HO ObITb He MeHee 10 M.

Fopn3oHTarbHOe paccTosiHe MeXay

FOpn3OHTarbHOe PaccTosiHE MeXOy

3. BewecTBa u MaTepuanbl OOMKHbI HaxoAWTbCS B pasHbIX OTCekax ckrnaga (T.e. AOMKHbl OblTb pasfdeneHbl NPOTMBOMOXapHOM

neperopop,Koﬁ 1-ro TI/II'Ia) N1 Ha pasHbIX Nnowagkax.

4. BewecTtBa n mMarepuanbl OO0IMKHblI HAXOOUTLCA B Pa3HbIX CKnagax U Ha pasHbIX niowagkax.

JIBX - nerkoBocnnameHsitoLLNECS XUOKOCTH;
JIBT - nerkoBocnnaMeHsitoLLMeCS TBEPAbIE BELLECTBa;

JIB - nerkoBocnnamMeHsoLWm1ecs BELLECTBA;
AB - anoBUTbIE BELLECTBA;

i

ECIT

¢- Temnepartypa

- TeMnepatypa BCMNbILWKN B 3aKPbITOM TUITE;

2.2. BeluecTBa 1 MaTepmarbl, OTHOCSLLMECS K paspsiay OnacHbIX, NpY XpaHeHU HeoBxoaMMo pacnonaraTh Tak, kak ykaszaHo B Tabn.16.

Pa3neneHne onacHbIX BeleCTB U MaTtepuanoB Npu xpaHeHun

Tabnuua 16

BrumaHue! [JokymeHT BKIMOYeH B ioka3aTenbHyto 6a3y TEXHUYECKOro perramMmeHTa. [JononHuTensHyto MHGopMaLmio cM. B sipribike "Tpumevanus” BHumaxue! O nopsiake

UC «TexakcnepT: 6 nokoneHve» VIHpaHeT
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Knacc |Noaknace | Wuaeke | Haumenosanme kateropum

Kaeropun onacHeix rpyaos
211

2 2.1 211 |Hesocnnamensiowmecs + 221
HesposuTHe  rass  6es
AononwuTensHoro  eupa
onacHocTH

2.2 221 |Anosuteie  rasm  Ges| 1 | + [223
AononwuTensHoro  suma
onacHocTn
223 |Anosutbie rasw emwwe w| 1 [ + | + 231

(M) KoppOINOHHBIE

S

2.3 231 |Bocnnamensiowuecs rassi
Gea RononHuTensHoro
B1aa onacHoCTH

.
b

232 |Bocnnamensioumecs rase
eaxme " (unm)
KOPPOIMOHHbIE

2.4 241 |Anosutuie AERERE Rk
BOCNNAMeHAIOWMECA radbl
Gea RononHuTensHoro
Buaa onacHoCTH

3 3.4 311 |nex (<18 c) Ges| 3 [3[3|a]afa]+ |35
AononHuTensHoro  BuAa
onacHocTH

315 |nex (¢<-18 o) s |afsalalalf+]+|324
cnabosgosuThie

32 321 |nBX (sor-18po+23°c)| 3|3 |3 [a]a]al] ][+ 025
Ges  pononHwTenbHoro
Buaa onacHocTH

325 |nBx(or-18mo+23cc)| 33 [aalafal ]|+

cnaBosgosuThie
3.3 331 |nBX(;or23p061°Ci6es| 3 [ 3 [ 3 |4 |4 fa [+ |+ ]+ [+ ]+ ]335
AononwuTensHoro  BuAa
onacHocTH

335 [nex(cor23mo6toc)| 3|33 |alafal+]+]+[+]+]+]4
cnabosgosuThie

N
IS

©
@

4 4. 411 |nBT 6ea nononnutensroro
BYAa onacHocTH

413 |nBT cnaGosgosutsie 3|3 |3fafala]afa|a]s]afs]+]~+]4e

N
N
w
w
N
&

418 [NBT camopasnarawoumecs
npu ;<50 °C

4.2 421 |camosoaropawwmecs afla|s]afalals]as|[a]|a]s]af[a]a]s]+ [
Teepabie BeuwecTsa  Ges
AononwuTensHoro  supa
onacHocTn

423 |camososroparwwmecs ala|alafalala]a|a]|a]a]af[a]a]a]+]|+]e2e
Teepabie sowecTsa
cnabosgosuTsie

424 |Camosoaroparowmecs sla|afafafa]a]a]|af[a|s]a]a]|a|[a]+]+]+]e2
TBepALie BewecTsa eakde
¥ (W) KOPPOIOHHbIE

425 | camososropawwmecs sla|afafala]a|asfa]s]sfsfa]a]s|[+]+]+]+][*
Teepabie sewectsa,
BLinensioue
BOCNNaMensOWMecs rass
npu B3aumoAeicTBNN C H
o

432

N
-
w
w
~
w
.

4.3 431 |Bewecrsa, swiaensiowue
BOCNnamensoWMecs rass
npu B3auMoAeACTBNN ¢ H
0, Ges AononkutensHoro
BuAa onacHooTH

432 |Bewecrsa, esiensowme| 3 [ 3 [ 3 |4 |afaf3|a)s s3] ]2f[2f2]3]s[3][3]+]+][435
BOCNaMensoWmMecs rads
npu B3aumoAeiCTBNN © H

O, #posuTEe
435 |Bewectsa, swmensoume| 3 [ 3 [3 [ 4 ]ala|afafa]s|a]af2f2]2]s]|af[af[a]+]+]+][s"
Bocnnamensiownecs rassi
npu B3aumoRelicTeuN ¢ H
0, cnabosaosTEIe
s | 51 511 |owcnaoume sewectsal 3 |3 [3 [aa]a|s|sf[s[s]a]s]|a[afs]as]a|a|[a]a]s]a]~+][s12
Ges  AononHWTenbHoro
Buaa onacHocTH
513 |owucnsoume sewectsa| 3 |3 [ 3[4 |a]a|s|s[a]s]as|a|af[a|s]s]|a|s|[a]a]a]a]+]|+][e16
cna6osaosuTLe
6 | 61 616 |Anosuthie sewectsa| 3 |3 [3 |4 |a|a|«[+[+T+1+«+1+T+07+1 1 [ [ Q0 [ ]+]e"
Henetysue 6e3
RononkuTensHoro  suga
onacHocTn
617 | Aaosusie sewecrea| 3 | 3 [3 [a|ala|a|a|a]a]a|s|«[«]+«] [t [1]+]¢+]ee
Henetyune emkue u (unn)
KOPPOSMOHHBIE
618 |Anosusie sewecrsa| 3 |3 [3 [a|a]a|a|a[a|a]aa|«[+|2]a]a|s|a]z]z2]z2]a|[a|[+]+]+]e
Henetysme
nerkosocnnamensiowuecs,
Teepasie
8 | 81 811 |eawe v w3 |a[sfa]alalafa s s [ o af o] [T
KoppoaMoHHLE  BewecTsa
(vcnbie) 6e3
RononkuTensHoro  suaa
onacHocTn
817 |eawe w w3 |3 [sfa]ala|s 3]s [ [ [ ] e
KoppoaMOHHLIE  BewecTsa
(kvcnbie) cnaBosposuTse
818 |eawe w w3 |3 |3 [a]ala|s|afa]s]s]|s|2[2]2]2]z2|2f2]2a]2]2| |+ ]3|+ ]|+]+]e2
KOppOIMOHHLIE  BewecTsa
(mcnsie), cnatuie
okncnnTenn
8.2 821 leawe v w3 |a[s[afalas|sfas]saa [ ] |28
KOppOSMOHHLIE  BewecTea
(0cHosHbie) 6ea
AononwuTensHOro  suAa
onacHocTn
826 |eae w w3 |3 [s[afalalafs s s [a]aafafo f]]]e
KoppoaMoHHLE  BeuecTsa
(0cHoBHbIe) AROBUTHIE
827 |eawe v w3 |a[sfafalalafs s s [a] [ f e ] ] [e2e
KoppoaMoHHLE  BeuecTsa
(ocHoBHbIE)
cna6oaosuTLie
828 |eawe v w3 |a[sf[aa]a]as|s|[s]s]s|s|2f2f2a]2]z2|2|2]2]2]2| |+ [ f2]+]+]|+]-+][s3
KOppoIMOHHLIE  BewecTsa
(0cHoBHbIE) cnaGsie
okncnuTenu
83 831 |Paswe emme w )| 3 |3 (3 [aala|a|afa]aa|a[a[a ][] ]« [+]+1+]+|+]+]¢+]ee
KOpPOIMOHHLIE  BewecTsa
Ges  mononwuTensHoro
BMAa onacHocTH
836 |Paswe emwe w )| 3 [ 3 [3[a]ala|a|aaa]aa[a[ a1+« ]++|+«[+]+1]+]"+]|e
KoppoaMOHHLIE  BewecTsa
sinoBuTHE
837 |Paswe emme w )| 3 |3 [3[a]ala|a|afa]aaa[a[ a1+ [+]+1]+«]+]|-+}|e3
KOppOIMOHHLIE  BewecTsa
cna6oaosuTLie
838 |Paswe emve w )| 3 |3 [3[aala|s|sfa]s]a]|a|2f[2a]2]2]z|2f2]2a]2|2|«f+]«] 1|+« +]+]«|+]-+][m
KOppOSUOHHBIE BewecTsa,
cnabeie okncnuTenu
9 | o1 911 |Bewecrsa, weornecennwe| 3 | 3 [ 3[4 |a|a|a|s[a]s]a|a|a[as]s]s]|a|[a|as]as]a]|a]|a|[a|[s]s]a|a|[a]s]s]a|a|a]a]a]a]s]=+]er2
K 184 rpynnam, 8
a3posonbHoi ynakoske
912 |ropoune reepve| 3 |3 |3 [afafaalafafa]s]a]|«|+|2]2]2]|afaf2f2a]za]a|af[[]t| a2 [r]r]1]z3][-+][e
sewectsa (5, oT 61 Ao
90 °C)
913 |Bewecrsa, weornecennme| 3 | 3 [3 [ a4 | a|a|s|aa]s]asas|[t[1]t]s]s|[a|a]+]«|+«|aa[t] ][]z [ [a]+]+]e4
K 184 rpynnam,
Bocnnamensiounecs
CamMoNpOM3BONLHO UK NP
ssaumopeiicTenu ¢ H,0
914 |Bemecrsa, weornecennme| 3 | 3 [3 [ 4| a a3 |a|a]s|a]|a|2|[2a]2a]a]z|2|2]2a]2|2|«[+]«]+|a|+[+]+1«|+[~+]+«|«|+|+[3]z2]z2]-~[os
K 1-8-4 rpynnam, cnaGuie
okncnuTenu
915 |Bewectsa, neomecennwe| 3 | 3 | 3 |4 |4 |4 |3 s s s [s s+ [+«[+[+[+T+1+[+T+1+0+V+1+07+-V+V+0+0-1+01+0-1+1+T7-T/+1+0=[+~[+0]+71¢+]ee
K 184 rpynnam,
manoonacHie, AnoBuTHE

BrumaHue! [JokymeHT BKIMOYeH B ioka3aTenbHyto 6a3y TEXHUYECKOro perramMmeHTa. [JononHuTensHyto MHGopMaLmio cM. B sipribike "Tpumevanus” BHumaxue! O nopsiake
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916 |Bewecrsa, weornecennme| 3 | 3 [ 3 |4 |4 [a[a[a[a s« +T+1+«T+«T+T+T7+1+T1+1+T+T1«1+T7+T+T7+0+07+T7+07+T7+01+17+[+1+Ts]«1+T+1+71+Te7
K 1-8-4 rpynnam, cnaGuie
eakve 3 (unw)
KOppOIMOHHLIE

N
o
N
N
N
N
N
N
N
8

917 |Beuwectsa, ne omecennsie
K 1841 rpynnam,
HamarHuseHbIe

9.2 921 |Bewecrsa, onacuwe npu| 3 [ 3 [3 |4 |a[a|a]a s |[as|a]a| [+ ][]+« +12]2[[ ][] [+ 1]+]+]+]+]o2
Xparenun Hasanom,
Bujensloue  ropiume
rass Npu BIAUMOAGHCTEMM
cH,0

922 |Bewecrea, onacwwe npu| 3 [ 3 [ 3 |4 |a a3 |a[a|a]a| [+ [ [z« 1«1+« [+« 3]« [+«|+)+]«[+]|+]-+]e22
XpaneHun Hasanom,
AnosuTEe

923 |Bewecrea, onacwwe npu| 3 [ 3 [ 3 |4 |afa |3 |a|a st [ a]a[o[aa]a[r[2]2[«++«]«[+++]« [+« [++1a3f[« [+« [«|+]+7]+]|+]o2
XpaHeHun Hasanom, eakue
¥ (W) KoppOaHOHHble

924 |Bewecrsa, onacwwe npu| 3 [ 3 [ 3 |a|a a3 |a s [a a2z [« [+« [+« [+|+]+|+/|+
xparenun Hasanom,
nornouaiowne O, Bosayxa

rocT | Kareropus |211[221(223]231]232[241[311]315|321 325331335411 [413|418]421[423 [424 425|431 [a32[435]511]513 (616|617 |618]811[817[818]821|826 [827 [828 831|836 [837[838]011[012[913 914 015 (016|917 921]022[023 024
19433

Momknace 21| 22 23 24| 31 3.2 3.3 4.1 4.2 43 5.1 6.1 8.1 8.2 8.3 8.4 9.1 9.2

Knacc 2 3 4 5 6 8 9

Mprmeyvanus:
+ BelyecTBa 1 matepuarnbsl COBMECTUMbI.

1. BewecTBa n MaTtepuanbl MOryT HaxoauTbCA B OQHOM OTCeke CKnada uinm Ha OoOHOM MroLwiajke. FopmsoHTaanoe paccToaHune Mmexay
HUMW OOIMKHO COOTBETCTBOBATb Tpe6OBaHVIF|M HOPMaTUBHbIX AOKYMEHTOB, HO ObITb HE MeHee 5 M.

2. BeuwectBa 1 matepuansl MOryT HaxoAMTbCst B OAHOM OTCEKe CKnada Wnu Ha OgHOM nrowaake. [opu3oHTanbHOE pacCcTosiHE MexXay
HUMW OOMKHO COOTBETCTBOBaThL TPeOOBaHMAM HOPMATMBHbBIX JOKYMEHTOB, HO ObiTb HEe MeHee 10 M.

3. BelyectBa 1 MaTepuanbl OOMKHbI HAXOAMTLCS B pasHbiX OTcekax cknaga (T.e. AOMKHbl ObiTb pasgeneHbl MPOTUBONOXAPHOM
neperopogkon 1-ro TMna) Unu Ha pasHbIX NOLLaAKaX.

4. BeluecTBa 1 Matepuanbl AOMKHbI HAXOAUTBLCS B pasHbIX CKNadax Unu Ha pasHbiX MoLlagKax.

JIBX - nerkoBocnnameHsitoLLMeCs XXnagKocTu;

JIBT - nerkoBocnnameHsomecs Teepable BeLecTBa;
JIB - nerkoBocnnameHsIloLLMNECS BELLECTBA;

AB - an0oBUTHLIE BELLIECTBA;

frem™ Temnepatypa BCMNbILWKN B 3aKPbITOM TUITIE;

¢- Temneparypa

2.3. B nopsigke UCKIOYEHUs1 AOMNyCKaeTcs XpaHeHne ocoboonacHbIX U OMacHbIX BELLECTB M MaTepuanoB B ogHOM ckrage. Mpy aTom mx
HeoOX0AMMO pacnonaratb Tak, kak ykasaHo B 1abn.17.

Tabnuua 17

PaspgeneHue onacHbIX 1 0COG00OMNacHbIX BeLeCTB 1 MaTtepuanoB Nnpu xpaHeHun

OcHoBHolt BiA noxapHoit | ArperatHoe [ [lononHutenbHbe Buabl | Kateropum | N

onacHocTn COoCTOsHMe onacHocTn onacHocTu | n/n
no FOCT
19433

-
N

Oxvcnstouye | Heroptouve nnm | Mass! Hesiposutble 1 sipoeuTbie | 212, 222,
BELLECTBA TpyZHoroprosve M (WM) KOPPOMOHHbE | 224 *
efkve
Teepope v|Bes  pononHutensHoro | 511, 513 2 |1[+[3
»iokve BM@ OMNacHoCTM UM
CcrnabosoBUTbHIE
SnosuTble " (wm)| 512, 514, 3 [1[1]1]4
KOPPOMOHHbIE 515*

Enxve, KOppPOMOHHbe | 812, 815* | 4 |2[1(1[1]5
KUCIIOTbl, CUnbHble
OKUCTIUTENN

Enxue, KOPPO31OHHbIE | 818 5 (2]1]1[1]+|6
KUCTOT, crabbe
OKUCITIMTENN

Paztblie eaxve n|828 6 |2|+|1]2|2[+|7
KOPPOMOHHbE,
OCHOBaHUs!
Pazbie efkve n|832* 7 [2|1]1[1]1{1[1]8
KOPPOMOHHb, O0BUTLIE
PaszHbie enkve n|838, 914 8 |12|1]|1|1|[1(1[1]+]|9
KOPPOMOHHbIE,
HesyIoBUTbIe
Foptouve B3pbiBOONacHbe wm (521, 522, 9 |4]3[3[3[3[3[3|3|1]10
opraHuyeckvie camopaararatoLLyiecs 523 *
nepoKcHabl

erkoBocnramerstouviecsi( 524, 525, 10[3|3(3]3(3(3[3[3|1] 1 |11
526, 527 *
JerkoBocnriaveHstolyiecs 1| Masl B aspo3onbHom ynakoske, | 231, 232,[11(4|4]4(4|4|4(4]4]4| 4 [+ |12
camozaropatoLLyecs BellecTsa cxaTtble Unn oxmerHble (241, 911
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Hupkve CrabosioeuTble 311, 315,(12|4]|4|4|3[2]2|3|2(4| 3|4 |+ [13
321, 325,
331, 335
AnosnTbie, KOppoMoHHbie (312, 314,[ 13 |4]4|4(3(3|3|3(3[4| 3[4 [ 1| 1[14
322, 323,
324 *

CunbHoaeicTayolLe 612, 613,14 (4]|4[4(3]|3(3[3]|3[4]4[4]|1]2[1]15

SYIOBATbIE BELLECTBA 615*
Kucriotsl 814 * 15(4(4(4(3|2]|3]|3|3|4|4(4]|1[2]2|1]|16
OcHoBaHUst 824 * 16 (4[4(4[2]3]|2]|2|3|4|3|4|1]|2]|2]|2]|1]|17
Pazrbee eakve 833,834 * |17 |4]|4|4|2[2[2[2(3[4| 3|4 |1]|2]|2]|2]|2[1]18
Teepaple | HesinosuTbie nl411, 413,118 14|3[3[3[2[2|3|2|3]| 3[4 |1[2]|3[2]|2[2]+[19
crnabosjnosuTbie 912
Camopaanaratouyecs  u|412, 415, 19(4(3]3]3|3(3(3(3|3|3|4|3|4|3|3|3|3|+|+[20
(1rv) SnoBUTLIE 416, 417,
422 *
Camopaanaratouyecs 418 20|413]3(3[2]2]3|2(3|3[4|[1[2[3[3|3|3]|1]|1]+]21
SnosnTbe HEMETYwWe 618 21(4]3]3]3]3|3[3[3[3[3|4[1]2[3]3[3]|3|[+]|2]|2]+]|22
Boigenstor ropriodne rasi|431, 432,(224]3]3|3[2[2[3[2(3[3]|4|2]2]|3]|2|2]2]|2[2]|2[2]+](23
npu BesaumMopeiicTenm ¢ |435, 913
BOfION
Boijenstor roptowve raai|433, 434,(23(43]3(3]3[3(3]3[3|3[4[3[3[3[3[3]3]|3]|3|2|2]|1]1|24
npu B3avmMopeiicTenm ¢ |436, 437 *
BOJON
Bbioenstor roptowie rassi| 921 24 1413|331 1|1|1({3] 3|41 [1[2]2]2|2|1|1|1]|1]|+]|1]+]|25
npy  B3AMMOAEHCTBAN C
BOOV
CamoBoaropatoLLyecs 421, 423,125(4|3|3(3]|2[2|3|2(3|3|4[3[3[3[3[3[3]3]3]|3|3|3|3|1|+|26
424, 425
Mpowie onacHble roproume u|Massi Heroptoume, HesinosuTbe | 211 26 (1]2|2]|2]|2]|2]2]2[2[2|1[3]3[3]|3[3]|3[3]3|3]|3[3[3[2]3]+]27
Heroproy1e BeLLECTBa
SAnosuble, enxve, [221,223 | 2711]3|3|3|2[2(2(2|2| 2| 1]|3[3|3[3]|3[3|3[3]|3[3]|3[3]|2|3]|1[+]|28
KOPPOMOHHbIE
Hupkve  u| CunbHopevicTBytoLLYe 611,614 * | 2812]2(2(3[3[3(2(3]|3| 2[4 |1[2]|2[2]|2|2]|2[2]2(1]2|2]1[1]|2|2]1(29
TBEpAbE | SHOBUTHIE BELLECTEA
AnosuTble 616,915 |29 |2|2[2]|2|+[+|1[+|3|3 |4 |+|1 |11 [1[1[+[1[+][+]1]1]1]1]2]2]|1]+]30
AnoBuTbiE 1 eaKVe 617 302|222+ [1[1[1|3]| 34| 1|2]|2|2]|2f2]+[1]|+|[+]|1[1]1[1]2][2]1[+]+][31
OrnacHble npu xpavenwn|922,923 | 31 [2[2f2|2|+|+|1]+|1| 14| 1|22 22| 2f+|1[1|+[1|1[+]|1[2]2[+]|+[+]+][32
HaBarom
Pazrble efkuve 831, 836,|32(2|2[2|2+[+|1[+[1] 14| 1|22 1111 [1[1[+[1]1]1]1]2]2]2]+[+[+[+]33
837
KucroTel criabosiposutele | 811, 817, | 33 [2(2[2|2|+|1|1|1|1| 1| 41|22 1|11 {11 {1111 |[1]2[2]2[2]|+[+]|+[+]+][34
916
KicrioTbl spoBnTbie 816 * 2|11 1|{1[1({2[2|3]|3]|4|1|3]|2|2]|2|2]|2|3]|2|2]|2|3]|2|2]2f2]2f1]1[1]1[1]1]35
OcHoBaHus O0BUTbIE 821, 826,|35|2|1|1|2[1|+[1(+|1| 1|41 {22211 |1 [1]1[+]1[1]1[1]|2|2]|2(+]1[1]1[1]1]+]3
827
HamarHnyeHHbIe 917 36| 2| +|+[+]|+[+|FH|+[FH]| + 4|+ |+ |+ |+ F]|F]|F|F|F| ||| 22|+ F]H]+H]+ + | A
Mornouatouve kucropop | 924 37 (2[1| 1|1 1[1{1|1|1[ 1411111111 1|[+[+][+][+]+]|2]2]+]|+]|+]|+]|+]|+[+]+]A
N |1(2(3]4]|5|6(7|8]|9|10|11|12]|13|14|15[16[17[18[19(20|21|22|23|24|25|26|27|28|29(30(31(32(33|34|35|3
n/n

Mprmedanmsa:
+ BellecTBa 1 MaTepuanbl COBMECTUMbI.

1. BewectBa n MaTtepuanbl MOryT HaxoauTbCA B OQHOM OTCeke CKnada uim Ha OoOHOM MroLwiajake. FopmsoHTaanoe paccTodaHune Mexay
HUMW OOIMKHO COOTBETCTBOBATb Tpe6OBaHMF|M HOPMaTUBHbIX JOKYMEHTOB, HO ObITb HE MeHee 5 M.

2. BeuwectBa 1 matepuansl MOryT HaxoAMTbCSt B OAHOM OTCEKe CKNaja Wrv Ha OJHOM nrolaake. [opn3oHTanbHOE pacCcTosiHE MeXay
HUMW OOMKHO COOTBETCTBOBaThL TPeOOBaAHMAM HOPMATMBHbBIX JOKYMEHTOB, HO ObiTb HEe MeHee 10 M.

3. BelwectBa ¥ MaTepuanbl OOSMKHbI HAXOAMTLCS B pasHbiX OTCekax cknaga (T.e. AOMKHbl ObiTb pasgeneHbl MPOTUBONOXAPHOM
neperopogkon 1-ro TMna) Unu Ha pasHbIX NOLLaAKaX.

4. BellecTBa 1 Matepuanbl AOMKHbI HAXOAWUTBLCS B pasHbIX CKNadax Uv Ha pasHbiX MoLlagKax.

* OcoboonacHble BeLLeCTBa U MaTepuarbl.

2.4. B ogHOM nomeLLieHun cknaga 3anpelaeTca XpaHnTb BellecTea U Matepuanbl, MerLne HeogHopoaHble cpencTBa NoXXapoTyLUeHUA.

TPUTIOXKEHWE 8

METO[M ONPEOENEHUA EE30MACHOM NNOLLAOU PASTEPMETU3ALIUA OEOPYOBAHUA

HacTosiwmin mMetoq npefHa3HaveH Ansi onpeneneHus GesonacHoW nrowaau pasrepmervsauum (Takasi nrnowagb COPOCHOro CeveHus
NPefoXPaHUTENBHOTO YCTPOMCTBA, BCKPbLITE KOTOPOW B MPOLIECCE CropaHns CMECU BHYTPU 0BOpyaoBaHMs, HanpuMep, annapara, no3Bonser
COXpaHUTbL MOCMedHW OT paspyLleHUs UK Aed)opMaLiimM) TeXHOMorM4eckoro oGopyaoBaHis, B KOTOPOM oGpaliatoTcs, nepepabaTbiBaoTca
UNK MONy4varoTCs roproune rasbl, XUOKOCTW, CMOCOGHbIE CO3[4aBaTb C BO3AYXOM WNW APYr C APYFrOM B3pbiBOOMACHbIE CMECH, cropatoLime
naMyHapHO Unu TypByneHTHO BO (poHTanbHOM pexume. PasrepmeTuzaums - Hambonee pacnpocTpaHeHHbI cnoco6 NoXapoB3pbiBO3alUTbI
TexHorornyeckoro 06opyaoBaHUs, 3aKMioYalolMACS B  OCHALLEHWM €ro MpedoXpaHUTenbHbIMU - MemBpaHamu W (Mnu)  OpyrMm
pasrepmMeTM3NpyoLLMMI YCTPOWCTBaMM C TakoW Mriolwanbio COPOCHOTO CeYeHusi, KoTopasi AocTaTodHa Ans TOro, YToObl NpeaoTBpaTUTb
paspylieHe oGopydoBaHUA OT B3pbiBa M WCKMIOYMTL Mocrnedytollee MOCTYNNeHWe BCEl MacChl roploYero BELLEeCcTBa B OKpyxakliee
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NPOCTPaHCTBO, T.€. BTOPUYHLI Noxap.
MeTog, He pacnpoCTPaHSIETCS HAa CUCTEMbI, CKITOHHbIE K AETOHALMN UM 0GbEMHOMY CaMOBOCHMIIaMEHEHWIO.
1. CYLLUHOCTb METOOA

5930I'|aCHny nnowanb pasrepmMmern3aunn onpenendrT no pacyeTHbIM cbopmynaM Ha OCHOBE€ [aHHbIX O NnapamMeTtpax TeXHONOrm4eckoro
060py,D,OBaHVIF|, ycnoBuax BeeHud npouecca U rnokasartenax noXxapoB3pblBOOMNACHOCTU BELLECTB.

Metoq ycTaHaBnuBaeT 3aBMCUMOCTb Ge3onacHOM MNowaan pasrepMeTvsauun oT oGbema M MaKCMManbHO [OMyCTUMOro AaBreHus
BHYTPW HEro, AaBneHUs U TEMMepaTypbl TEXHOMOMMYECKOW Cpeabl, TEPMOAVHAMUYECKUX U TEPMOKUHETMYECKUX NapamMeTpoB roptodeil cMecy,
YCITOBUI UCTEYEHWS], CTENEHN Typbynm3aumu.

2. ®OPMY bl ANA PACYETA BE3OMNACHOW MMOLLAOW PA3FEPMETU3ALIUK

2.1. BesonacHyto nnowaab pasrepMeTusaLmm TeXHONOrM4yeckoro o6opyaoBaHns C ra3ornapoBbIMU CMECSIMI ONPEAENSOT No CreayoLwmm
6e3pasmepHbIM KpUTepmanbHbIM COOTHOLLEHUSIM:

x(& -1

WZ-\EJ'(?rm_D

Ans 06opyaoBaHusl, pacCHUTaHHOTO Ha MaKkCUMarnbHOe OTHOCUTENbHOE AaBreHne B3pblBa 1<, <2 (MPY OAHOBPEMEHHOM BbINOSTHEHN
yCnoBus £, > 2p': B 3HameHatesne popmynbl (158) comHoxmTenb ( «,, -1) OTCYTCTBYET), 1

(158)

W 0,9% (159)

ans obopyaoBaHusi, BblAEPKMBaAIOLLLEro AaBfieHNE B3pbiBa B AMana3oHe OTHOCUTENbHbIX 3HAa4YEHNI o L. < T, -

B dopmynax (158) u (159) npuHATb cnepytowme obo3Ha4eHUs (MHOEKCHI ;, i, ¢, m OTHOCSATCA COOTBETCTBEHHO K HayarbHbIM

napameTpam, rnapameTpam roproyei CMecH, XapakTepUCTMKam FOpeHWs B 3aMKHYTOM COCyde, MaKCUMarnbHbIM AOMYCTUMBIM 3HaYeHUsIM).
Komnnekc nopobus

_ 1 wE
(26 nn)uz ]

1
R Ty AL, (160)
M S

1

T.e. npeacTtaBnsieT coboM C TOYHOCTbIO A0 MOCTOSIHHOTO MHOXUTENS Mpou3BedeHue [OBYX OTHOLWIEeHWA - 3ddeKTUBHOM nnoLwiaan
pasrepMeTM3aL M K BHYTPEHHEN MOBEPXHOCTU CGIEPUYECKOro COCyada pPaBHOrO oGbemMa M CKOPOCTU 3ByKa B WCXOLQHOW CMECU K HayanbHOW
HOpMarbHOM CKOPOCTU NnameHun. B BbipaxkeHnn ans komnnekca nogobus j (160):
@y - 4meno "nu";
i - KO3pMUMEHT pacxoga Mpy UCTEYEHUM CBEXEW CMecu K (Urv) NpodyKTOB CropaHusi Yepes YCTPOWCTBO B3pbIBOPa3pEXEHUs
(NpenoxpaHuTenbHas MeMmbpaHa, knanaH, pasrepMeTusaTop 1 T.1.);

F- Nnowaab pasrepMeTraumm (COpOCHOro ceyeHunst), M2;

¥ - MakCUManbHbI BHYyTPEHHWUI 06beM cocyaa, B KOTOPOM BO3MOXHO 06pa3oBaHve roproyei ra3onapoBoi CMecu, M3 ;
2= 8314 [x-kmonb-1-K -1 - yHMBepcanbHas ra3oBasi NOCTOSAHHAS;

T,; - TemMneparypa roptoyen cmecy, K;

M; - MOfeKynspHas Macca ropro4en CMecH, Kr-kKMosib-1;

&, ~ HOpManbHasi CKOPOCTb pacnpoCTPpaHeHUs ninameHn Npu Ha4anbHbIX 3HA4YEHUAX AaBNeHns u Temneparypbl roptoyen cmecu, m-c-1.

Opyrve obo3HaueHus B popmynax (158) n (159):

£
Ty =?m - OTHOCWTENbHOE MaKCUMarbHO [OMyCcTVMOe AaBlieHMe B annapaTte, KOTopoe He MpuvBOAWT K ero gedopmauuy u (1nu)
]
paspyLLEHWIo;

P, - abconoTHoe MakcUMarnbHO [OMyCTUMOe AaBneHWe BHYTpU annapara, kOTopoe He NpUBOAWUT K ero aedopmaumn u (unm)
paspyLueHuto, [Ma;
B - abcontoTHoe HavanbHoe AaBreHre roproyeil CMecu B annapare, npu KoTOpOM NMPOMCXOANT MHULMMPOBaHMWE ropexns, Ma;

pr- abCOnTHOE AaBMEHWE B MPOCTPaHCTBE, B KOTOPOM MPOUCXOAWUT WUCTEYEHWE, B MOMEHT OOCTWKEHWS MaKcHMarbHOTO [aBrieHust
B3pbIiBa BHYTpW annapaTa (atmocdepa, 6ydepHasi emkocTb 1 T.1.), Ma;
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Wy = £ - OTHOCUTENBbHOE MaKCcUMaribHOe AaBfieHne B3pbiBa JaHHOW roptodert CMecu B 3aMKHYTOM COCY/E;

L1 [

B, - abconoTHOe MaKcUMarnbHOe AaBMeHne B3pbiBa AaHHOM roproYeit CMECcH B 3aMKHYTOM COCYAe Npy HauanbHOM AaBrieHnn CMecn F,
MMa;
E; - KOO(DULIMEHT pacLLMpeHnst NPOAYKTOB CropaHnst CMECH NPU HavarbHbIX 3HaYEHNsX aBrieHUs U TeMnepaTtypsbl;

x - hakTop TypOynusauum, NpeacTaBnsAoLWmMin cOOON B COOTBETCTBUM C NPUHLMNOM yn-MuxenbcoHa OTHOLLEHWE OEeNCTBUTENBHOM
NMOBEPXHOCTM (PpOHTa NMaMeHn B annapaTe K NOBEPXHOCTU cdepbl, B KOTOPYI MOXHO cobpaTb NpogyKThbl CropaHvs, Haxoasmecs B AaHHbIN
MOMEHT BPEeMeHU BHYTpK cocyAa.

2.2. ®opmynbl (158) mn (159) MoryT ObITb MCMOMb30OBaHbl KaK Ans onpedeneHus GesonacHoW nnowaau pasrepMeTusauuv npu
NPOEKTMPOBaHNUM 0BOPYA0BaHNA MO MaKCMMarlbHO [10MyCTUMOMY OTHOCWUTENbHOMY [aBMeHMI0 B3pbiBa B annapare x,, (NpsAMas 3afaqa), Tak v
ANs onpeferneH s MakcumasibHO [OMyCTUMOTO HavanbHOro AaBfieHnsl roploYell CMecu £ B annaparte, pacCuuTaHHOM Ha MakcuMarnbHoe

AaBneHve E,, C yXe MMelommMcst COpoCHBIM MHOKOM MIToWaabio &, Hanpumep npu aHanuse asapuii (obpaTtHas 3agava).

2.3. ®opmynbl (158) n (159) oxBaTbiBalOT BeCb AManasoH BO3MOXHbIX AaBfIEHUA B3pbiBa B 000OpYAOBaHUM C Pa3nUYHOW CTENeHbIo
HEerepMeTUIHOCTH ( 1< =y, < =, )-

2.4, ®opmynbl (158) n (159) 3anvcaHbl B 6e3pasMepHbIX HE3aBUCUMbIX MEPEMEHHbIX, BbITEKAIOLWMX U3 YCMOBUS aBTOMOAENbHOCTU
npouecca passuTUA B3pbiBa B HErEPMETUYHOM COCYAE, YTO Aenaer ux 6onee yHvBepcanbHbIMA U HarnsaHeIMU. MakcumansHoe faBneHue
B3pbiBa B HErepMETUHHOM COCYAEe SIBISETCA VMHBApUaHTOM PELLUEHUS CUCTEMbl YPaBHEHU OAVHaMUK/A PasBUTWS B3pbiBa NPU NMOCTOSAHHOM
OTHOLLEeHWK chakTopa TypOynusauum x K KOMnnekcy nogobust i .

[MorpelwHoCTb onpedeneHns guamerpa cOPOCHOrO cedeHust Mo UHxeHepHbiM copmynam (158), (159) B cpaBHEHUM C TO4YHBIM
KOMMbIOTEPHBIM peLLeHneM cucTeMbl AuddepeHUnanbHbIX YpaBHEHUA AUHAMUKA Pa3BUTKS B3pbiBa cocTaBnsieT okomno 10%.

3. CTENEHb BNUAHUA PA3JTUYHBIX MAPAMETPOB HA BE3OIMACHYIO NNOLWALb PA3rEPMETU3ALIUA

3.1. B HacTosiLLemM MeTO4Ee peanu3oBaH eauHbIA NOAXOA K pacyeTy nnowiagm cOpoCHOro cedeHusi, 3aKmoyaoLWmMncsa B y4YeTe BrMSHUS
pas3nuyHbIX MapamMeTpoB U YCMOBWI Ha BeNUUMHy Ge3onacHoW nnowagn pasrepmMeTusaumu nocpeacTBOM COOTBETCTBYHOLLETO U3MEHEHWS
3HaveHusi dhakTopa Typbynmsauun.

3.2. daktop Typbynu3aumm - OCHOBHOW MapameTp, OKasbiBalOLWI oOnpefensioliee BrusHUEe Ha BenuyvHy OGesonmacHom nrowiagn
pasrepmeTusaLum.
lMorpelHoCTb onpeaeneH s TEpMOAMHAMAYECKX NapamMeTpoB - &, w,, 4, MA€ +,- NoKasaTenb agnabartsl NPoAYKTOB CropaHus cMecm,
BXOAAWMX B pacyeTHble dopmMynbl (158) u (159), cocTaBnseT NpPOLEHThI, MOrPelHOCTbL OnpeaeneHns KoadduumMeHTa pacxoda i,
MOINEKYNAPHOA MacChl roptoYert CMec U HOpMmarbHOW CKOPOCTU PacrnpoCTpaHEHVs MriaMeHW COCTaBnser AecATku npoueHToB. Owwvbka B
Bblbope 3HaveHMn obbema annapara, TemnepaTypbl U OaBneHWss CMECU TalKe He MPEeBbIAaeT MPOLEHTOB WNN [eCATKOB MPOLIEHTOB.
lMorpelHOCTb e B onpeaeneHnn 3HaveHns cakrtopa TypOynunsauum MOXeET COCTaBMATb COTHU NPOLEHTOB.

3.3. Pac4yer GesonacHon nnowagn pasrepmetv3aunm nNpoBOaAaT ANs Hanbonee B3pbIBOONACHBLIX (OKONIOCTEXMIOMETPUYECKUX) CMECEN,
€CNn He JokasaHa HEBO3MOXHOCTb VX 06pa3oBaHusi BHYTpY annapara.

4. 3ABUCUMOCTb ®AKTOPA TYPBYJIU3ALMU OT YCNIOBUIA PA3BUTUSA B3PbIBA

4.1. 3aB1McMMOCTb hakTopa TypOynu3aumm oT YCroBui pa3sBuTUSt ropeHns MOXeT ObiTb NpeacTaBneHa opmMyion

F Ty~
x=(l+a1V)[l+a2 Vzer][a@ +a4ﬁ]1 (161)

B KOTOPOW 3MMMPUYECKNE KOIPPUUMEHTBI 4, &+, a5, a4 ONPEAENAIOT Mo Tabn.18.

Tabnvua 18

Amnupuyeckue Koad huumeHTbI AnNA pacyeta akTopa Typbynusaumm™

* [Ons oTcyTcTByOWMX B Tabnuue ycnosui pasBuTUS FOpeHusl, Hanpumep ana obopygoBaHus obbemom Gonee 200 M3, 3HayeHue
hakTopa TypOynu3aumm onpenensoT aKCNepUMEHTaNbLHoO.

YCnoBusi pa3BUTKS ropeHns™ SmMnupuyeckne KoaPOUUNEHTbI

a P4 as g
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O6bem cocyna - [0 10 M3; CTeneHb HErepMEeTUYHOCTU g ;7-213 ** 0o 0,15 4 1 0
0,25

O6bem cocyna - [0 200 M3, 1< 7, < 2!

HavanbHO OTKPbITbIE COPOCHbIE CEYEHUsI 0 0 2 0

HayarnbHO 3aKpbITble COPOCHbLIE CeYeHus 0 0 8 0

O6vem cocypa p 840 200 M3, 2 < =, < =,

HayanbHO OTKPbITble COPOCHLIE CEeYEHMS 0 0 0,8 1,2
HayanbHO 3aKpbITble COPOCHLIE CEeYEHMS 0 0 2 6

O6bem cocypa p Ao 10 M3; CTeneHb HErepMeTMMHOCTU g (r2i3 A0
0,04; Hanu4vne cBpocHoro TpyGonposoaa, 1< x,, <2:

0e3 OpOoLUEHUsT UICTEKAIOLLMX ra3oB 0 0 4 0

C OpOLLEHNEeM UCTEKatoLLMX ra3oB 0,15 4 1 0

* Ecnu B YCNOBUAX PasBUTUS TOPEHUSt 3HAYEHMe Kakoro-nmbo napamerpa He OrOBOPEHO, TO OHO MOXET GbiTb MOBLIM B [0MYCTUMOM
[auanasoHe.

** TekCT COOTBETCTBYET opuriHany. - NpymevaHue nsrotoButens 6asbl 4aHHbIX.
4.2. BnusiHne obbema annapara

Ons nonbix annapatoB o6bemMom MeHee 1 M2 3HadeHue chakTopa Typbynusaumm ¥ =1+ 2.

C poctom obbema annapara 3HadeHve daktopa Typbynusaumm yBenmunBaeTcsa n Ans nosnbix annapaToB oobemom okono 10 M3 x =25+
5 B 3aBMCUMOCTY OT CTEMNEeHN HErepMeTMYHOCTU (OTHOLEHWUE g ,7-2/3 ) annapara.

Ona cocynoB obbemom o 200 m3 pasnnyHoM (POpMbl C HE3HAYUTENBbHBIMW BCTPOEHHBIMW BHYTPb dMeMeHTaMu 3HadeHue dhakTopa
TypOynusauum He npesbIwaeT y = 8.

4.3. BnusiHne dopMbl annapata

[ns TexHonornieckoro oGopyLoBaHUs C OTHOLLEHWEM AMUHbI K AraMeTpy A0 5:1 MOXHO cyMTaThb, YTO hopma annaparta He BNusieT Ha
3HayeHve hakTopa Typbynusaumm, Tak kak yBenuyeHne noBepxHoCTU MnamMeHn 13-3a ero BbITSArMBaHus no ¢hopMe annapaTta KoMneHcHpyeTcst
YMeHbLLIEHNEM MOBEPXHOCTM B pedyrbTaTe boree paHHEro KacaHusi NiaMeHeM CTEHOK cocya.

4.4. BnusHne HavanbHOM repMeTmnsauum annaparta

[Onsa nonbix annapatoB o6bemom o0 200 M3 C HavanbHO OTKPbITLIMM COPOCHBIMU CEYEHMSIMUM, HaMPUMEpP FtoKamK, 3HaveHue dakTopa

TypOynu3auum He NpeBbILLAET x =2, AN annapaToB C HaYarbHO 3aKPbITbIMU COPOCHBIMM CeveHUsaMM (MeMbpaHbl, pasrepMeTu3aTopbl 1 T.4.)
He npeBbIWaeT x =8.

4.5. BnusiHue cTteneqn HerepMeTMYHOCTY annapara g pr2/3

YBenuueHue CTeneHn HerepMeTuYHOCTU g p-2i3 B 10 pas (ot 0,025 fo 0,25), 4To paBHO3HAYHO YBENMYEHUIo NoLaan pasrepMeTmsaLmm

B 10 pa3 gna ogHOro u TOro e annaparta, NPUBOAUT K Bo3pacTaHuo dpakTopa Typbynusaumm B 2 pasa (ans annapatoB o6bemom okoro 10 m
3¢ x=2500yx =5).

4.6. BnusiHue MakcmMmMaribHO LOMyCTUMOrO JaBfeHUs B3pbiBa B annapare (Koppenvpyer ¢ BRVUsSHUEM AaBIieHVs pasrepmeTusaLim)

Mpy yBENUYEHUN OTHOCUTENBHOTO MaKCUMarnbHO AOMYCTMMOrO AaBrieHUs B3pbiBa BHYTPU 060OpyaoBaHUsS (MPOYHOCTY 0GOpYAOBaHWs) B
AvanasoHe 1< g, <2 3Ha4YeHre daktopa Typbynusaumnm He u3meHseTcsi. C pOCTOM OTHOCMUTENBHOO MaKCUMasbHO [OMyCTUMONO AaBreHWs!

B3pbIBA BLIWE 5 > 2 g T, = 7,y ANF HAYANBHO OTKPLITEIX COPOCHBIX CeHeHnin 3HaueHWe dhakTopa TypOynusaumm cHkaetcs ¢ 2 po 0,8, ans
HayanbHO 3aKpbITbIX - ¢ 8 A0 2. JTOT pesynbTaT corfacyerca ¢ U3NYECKIMN MPELACTAaBIEHMAMM O TOM, YTO Npu Gonbluem 3HAYEHUU
OaBneHnsi B3pbiBa, KOTOPOE BbIAEPXKMBAET annapat, MeHblue nnowaab COPOCHOro CeyveHus, a crneaoBaTenbHO, (PPOHT MNnameHu
noaBepraeTcsi MeHbLLeMy BO3MyLLAOLLEMY BO3AECTBUIO.

4.7. BrnisiHue ycrnosui ncteveHns

Ecnu ucTteveHue roproyen cMecu U NpOAYKTOB CropaHusi OCYLUECTBMSIETCS 4epe3 COPOCHbIN TpyGONpoBO4, PacMoNOXeHHbI 3a
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pa3repMeTM3MpY LM 3NIEMEHTOM U UMEIOLLMIA AUaMETP, NpUONM3NTENbHO paBHbLIN AMaMeTpy cOPOCHOrO OTBEPCTUS, TO 3Ha4YeHWe dakTopa
TypGynusauun BHe 3aBUCMMOCTK OT oBbema cocyaa (Ao 15 M3) npuHMMaloT x =4 (4NA COCYAOB CO CTEMEHbI0 HErepMETUMHOCTU g pr2i3
okono 0,015-0,035, korga ocHalleHue cocygoB COPOCHBIM TpyOGONPOBOAOM OMPaBAaHO MO COOOPAXEHWAM pPa3yMHOTO COOTHOLLEHMWS
XapaKTepHbIX pa3MepoB cocyaa 1 Tpy6onposoaa) npu ycrosum «,, < 2 .

Mpy ocHalleHnn CUCTEMbI pasrepMeTu3aumnm OpoCUTENEM Unv ApPYruM aHarorMyHbiM YCTPOWCTBOM, YCTaHOBIEHHbIM B TpybGonpoBoae
HernocpeacTBEHHO 3a pasrepMeTM3aTopoM AN nodayun XnafjareHTa B UCTEeKalLLyto M3 annapata CMecb, 3HadeHue daktopa Typbynusauum
NPUHMMAIOT TakMM e, Kak Npy UCTEYEHUM HEeMocpeACTBEHHO U3 annapata B atMocdepy. OdeKT UHTEHCUdUKaL M ropeHmst B cocyae npu
cbpoce rasos yepes TpybonpoBoa UcHe3aeT Npu yBenudieHun gaeneHus pasrepmeTtusaumm ao 0,2 MMa npy HavyansHom aaenenun 0,1 MMa.

4.8. BnusiHne ycnosui pasrepmeTusalnm

"MrHoBEeHHOE" BCKPbITUE COPOCHOrO CEYEHWs MOBLILLIAET BEPOATHOCTb BO3HUKHOBEHMS BUOPALMOHHONO rOpPEHUs BHYTpM annapaTta.
AmMnNnuTyga B akyCTUYECKOW BOIHE BMOPALIMOHHOrO FOPEeHMs MOXET gocTuratb 3HadeHur 10,1 MMa. MNepemeluvBaHue cmecu, Hanpumep
BEHTUIISITOPOM, B NPOLIECCE Pa3BUTUS B3pbiBa NPUBOAUT K YMEHbLUEHWUIO aMNnnTyabl konebaHnii AaBneHus.

MnaBHOEe BCKPbITUE COPOCHOTO OTBEPCTUA, Hamnpumep C MOMOLLBIO ManoMHEPLMOHHbLIX KpbILLEK, CHIDKAeT 3HadeHune dakTopa
TypOynusaumn. B Tex cnyyasx, korga Bpems cpabaTbiBaHus pasrepMeTU3MpYIoLLEro YyCTPONCTBa COM3MEPHMO C BPEMEHEM rOpeHUst CMecU B
cocyge, npu onpeaernexn 6e3onacHoii NoLWaan pasrepmMeT3aunmm HeoGXoAMMO YUMTLIBATL AUHAMMKY BCKPbLITUSE CEPOCHOTO OTBEPCTYS.

4.9. BnusiHne npenatcTaui n TypbynusaTopos

Bonpoc o BAMSIHUM pas3nnyHbIX NPENSTCTBUN HA MyTW PacipPOCTPAHEHWS NamMeHn U TypOyNeHTHOCTM B cMecy nepen opoOHTOM MiaMeHu
SIBNSIETCA OAHUM M3 onpefensioLmx B Bblbope 3HaveHusi dhaktopa Typbynusauun. Hanbonee npaBurbHbIM METOAOM ONpeaeneHns 3HaueHns
daktopa TypOynu3auum npy HanuyiuuM BHYTPU annaparta CIOXHbIX MPEnAaTCTBUA U TypOyNM30BaHHON CMECU MOXHO CUYMUTaTb METOA,
OCHOBaHHbI Ha CPaBHEHWUN PACYETHON U 3KCNEPUMEHTANbHOW AVHAMUKK (3aBUCUMOCTb [laBIIEHME - BPEMSI) B3pbIBa.

YCKOpeHVIe nnamMeHn Ha cneuuanbHbIX NPenATCTBUAX OCTUraeT 3Ha4YeHUn s 15 n Gonee YXKe B cocygax o6bemoM okoro 10 mz.

[Ons yrneBonopofoBo3ayLUHbIX CMecelt TypOyneHTHOe pacnpocTpaHeHVe NiaMeHy ¢ aBTOHOMHOM reHepaumeid TypOyneHTHOCTM BHYTpU
30HbI FOPEHUs XapaKTepn3yeTcs MakCUMaribHbIM 3Ha4eHnem dbakTopa Typbynusaumm y = 3+ 4.

Mpy MCKYCCTBEHHO CO34aBaemMoit U30TPOMHOM TypOyNeHTHOCTU MaKkcuMmanbHoe 3HadeHue dhakTopa TypOynusaumm Mnpu TOYe4HOM
3aKUraHUM He MPEBbILIAET y =4 + . [lanbHeiiliee yBenuieHne CTENEHU U3OTPOMHOM TypOYIEHTHOCTM MPUBOAWT K ralLeHo MiameHu.

[1na cocynoB co BCTPOEHHbIMU 1 MOABWKHLIMU 3fIEMEHTaMU, BIUSIHUE KOTOPLIX HAa 3Ha4YeHWe dakTopa TypOynunsauum He MOXeET ObiTb B
HacTosILLee BPEMSI OLLEHEHO, HAaMPUMEP C UCMOSIb30BaHUEM NUTEPATYPHbIX AaHHBIX UM SKCNEPTHBIM METOAOM, BbIGOP dhakTopa Typoynm3awmm
[AOIkeH BbITb OrpaHNYeH CHU3Y 3Ha4YeHueM y =8.

4.10. KoadpcpmumeHT pacxoga p

KoadpdpmumeHT pacxoga p sSBNAETCA IMNMPUYECKMM KO3MMULMEHTOM, YYUTbIBAOLWMM BIUSHWE pearibHbIX YCIOBUM WUCTEYEHUS Ha
BENUYMHY pacxofa rasa, onpefeneHHyto rno U3BeCTHbIM TEOPETUHECKMM MOAENbHbIM COOTHOLLEHNUSM.

0Ons npenoxpaHvTenbHbIX MeMOpaH U pPas3repMeTU3MNPYIOLMX YCTPOWCTB C HEMNocpedcTBEeHHbIM COpPOCOM MPOAYKTOB B3pbiBa B
aTmocdepy, Kak MNpaBwumo, y=ng:1. [lpn Hanuimm cBPOCHbIX TPyBONPOBOAOB ;=g4.1 (BKIOYAA criyyan ¢ nopaden xnajareHta B
Tpy6onpoBog HenocpeaCTBEHHO 32 MEMOPaHON).

3HayeHne koadduuMeHTa pacxofja Bo3pacTaeT B yka3aHHOM [Jvanas3oHe C YBENMYEHUEeM CKOPOCTM WCTEYEHWs W Temneparypsbl
MCTeKaroLLero rasa, ¢ poctom cpakropa TypOynusauum.

MpoussedeHne koadpuLMeHTa pacxoda Ha nnowafdb pasrepMeTusaumv 7 npeacTaBnser coGoi  atekTUBHYO nnowasb
pasrepmeTu3aLum.

4.11. AHanor npuHuuna Jle WaTtenbe-bpayHa

CornacHo kputepuanbHOMy COOTHOLLEHMo (158) oTHocUTENbHOE M3BbITOYHOE AABrEHNE B3pbiBa

2
X

A (162)
o

(?rm _1)”

TeopeTndeckne M 3KCMEPUMEHTAmNbHbIE WCCIEQoBaHUA MpoLiecca CropaHusi rasa B HErepMeTMYHOM cocyde MO3BOMWMM YCTaHOBUTL
aHaror npuHumna Jle Warense-BpayHa: razognHamuka ropeHus rasa B HErepMETMYHOM COCYAe pearvpyer Ha BHELLHEE U3MEHEHWE YCIOBUIA
npoTekaHusl npolecca B TOM HanpaefeHNK, Npu KOTOPOM 3pheKT BHELLHErO BO3aeNCTBUS ocnabnsercs. Tak, yBenM4eHUe ¢ Lenbio CHU3NUTL
AaBreHve B3pbiBa nnowaan pasrepmerudaumm 7 B 10 pa3 B cocyge obbemom nopsigka 10 M3 conpoBOXAaeTcs yBenuyeHveMm daktopa
Typbynusauun x B 2 pasa. dPusmyeckoe oObACHEHME Habnogaemoro SBMeHWs OOCTaTOMHO MPOCTOE: € yBenuWveHveM nnowiaam
pasrepMeTu3aLnM Bo3pacTaeT BO3MyLLaloLLee BO3AENCTBUE HA (DPOHT MriamMeHu.
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M36biTouHOE AaBrneHve B3pbiBa KOPPENMPYET COrMacHO KpuTepuarnbHOMY COOTHOLIEHWMo (162) ¢ oTHoLeHueM (! ﬁ)E, a He MpocTo .

YMeHbLLEeHMe pa3Mepa Sueriku TypOynusnpytoLLen peLleTki, npyeoasLlee k Bo3pacTaHuo dakropa Typbynusaumm B 1,75 pasa (¢ 8 go 14),
COMPOBOX/AAETCA CYLUECTBEHHO MEHbLUMM YBEMMYEHWEM OTHOLIEHUS x/y - nuwb B 1,11 pasa. CkasaHHOe HeoBXOOMMO Y4WUTbIBaTbH MpU
3HaYeHusAX paktopa Typbynmsaumm § > 5.

5. ONPEOENEHUE HOPMAIIbHOM CKOPOCTU PACMPOCTPAHEHUS NTAMEHU U TEPMOAUHAMUYECKUX MAPAMETPOB

5.1. HopmanbHasi CKOPOCTb XapaKTepu3yeT peakUMOHHYI CMOCOBHOCTL FOpPHOUMX ra3oBbiX CMecel Npyu POHTaNbHBLIX PEXMMAaX ropeHus.
Hanbonee nepcnekTMBHbIM SIBNSAETCA 3KCNEPUMEHTANbHO-PACYETHbIA METO4 ONTUMM3auMW, MO3BONSALWMA ONpeaensTb HopMarnbHYH
CKOpOCTb B 60MbGe NOCTOsIHHOrO 0O6bema B LUMPOKOM Auana3oHe TemnepaTyp v gasneHuni. Metog nanoxeH B FOCT 12.1.044.

Bxopsiee B kputepuanbHble cooTHowweHns (158) n (159) B cocTaBe koMnneKkca j 3HaYeHWe HOPMarbHOM CKOPOCTW pacnpoCTpaHeHnst
nnameHn 5, Npu AaBrieHUN 1 TeMnepaTtype, COOTBETCTBYIOLIMX Havarly passuTVs B3pbiBa, MOXET BbiTb ONPEAENeHO SKCMEepUMEHTarbHO Ha

aTTecToBaHHOM 06OpyAOBaHUM UNK B3ATO M3 HAYYHO-TEXHWUHECKOM NUTepaTypbl, Npolleallein oueHKy LOCTOBEPHOCTU MPUBELAEHHbLIX B HEN
JaHHbIX. ECnu faHHble O HOpManbHOW CKOPOCTM MPU XapaKTepHbIX AN TeXHONOrM4eckoro npouecca AaBreHunM g U TemnepaTtype 7
OTCYTCTBYIOT, TO B OFpaHU4EHHOM Auana3oHe SKCTpanonsLmmM MOXXHO BOCMNONb30BaTbCs ANs OLEHKU hopMyion

P n
i

raoe f,; - U3BeCTHOE 3Ha4eHne Hopmaanon CKOPOCTH NMpu AasneHnn 7 U TeMmnepartype iy ;

Su= ul

E]m, (163)

# W ; - COOTBETCTBEHHO 6ap|/|quKv||7| n TemnepaTypru?l nokasarenwu.

B avanasoHe gasnenun 0,04 -1,00 MlMa n Temnepatyp 292+500 K ons cTexvioMeTpuyecknx CMecein MetaHa, nponaHa, rekcaHa, rentaHa,
aueToHa, m3onponaHona n 6eH3ona ¢ Bo3gyxoM 3HaueHue Gapuyeckoro nokasaTtens ¢ poCTOM OaBMeHUs U TeMnepaTypbl CBEXe CMecK
yBEMWUMBAETCS 1 Nexut B uHTepaane -0,5 + 0,2, a 3HayeHne TeMnepaTypHOro rnokasarens yMeHbLUaeTca U Haxogutcs B AvanasoHe 3,1 +0,6.
Mpun 3HaYeHVsIX faBneHus 1 Temnepatypbl, BMM3KkMX K aTMOCEpPHbIM, 3Ha4YeHUs1 GapMyYeCcKoro 1 TeMNePaTypHOro nokasaTernein AN roproymnx
rasonapoBo3ayLUHbIX CMeCei MOryT ObiTb NMPUHATLI B NEPBOM MPUOIMKEHUM COOTBETCTBEHHO » = -0,5 1 »; =2,0.

5.2. TepmoanHamuyeckue napametpbl &, =,, 7, ONPEAENAT nyTem TepMOAMHAMWYECKOro pacyeTa, Hampumep Ha KoMnbloTepax, no
M3BECTHBLIM METOAMKaM.

3HaveHre ko3 LMeHTa pacLUMPEHNs NO ONPeLENEHMto

E!- - M!'?EJJ' ,
sz'?;z'

rae Ty N My - COOTBETCTBEHHO TemrnepaTypa U MonekyndpHaa mMacca npoayKToB CropaHua FOpI'O‘-IeI7I CMeCU MnMpun Ha4vanbHbIX gaBleHnn un
TeMneparype. MoneKynﬂpHyro MacCy CMeCUu ngealbHbIX ra3oB onpenendarT no (popmyne

M=§MJ‘MJ' : (164)
[0 MW n; - COOTBETCTBEHHO MOMEKyNSPHasi Macca U MOMSIPHast AOMS j -0 KOMTMOHEHTa CMecH.

3HaueHus KOSqu.)I/ILl,I/IeHTa pacwmnpeHna moryTt ObITb Takke onpeneneHbl U3 I'IpI/IGJ'IVI)KeHHOFO YpaBHEHUA
B =1+% 1
Yo

(165)

B Ta6n.19 npvBeadeHbl paccyUTaHHbIE Ha KOMMbOTEPE 3HAYEHVS] TEPMOAUHAMMYECKVX NapaMeTPOB A1 HEKOTOPbIX CTEXMOMETPUYECKMX
rasonapoBbIX CMeCel B NPELNONOKEHUM, YTO NPOLAYKTbI CropaHUs COCTOSAT W3 crieayowmx 19 KomnoHeHToB B rasoson dase: H,, H, O, CC,,

N,, Ar, C, H, O, N, CO, Ct,, HCN, C,, O;, OH, NO, NC,, NH;, HNC,. CTex/OMETPUYECKYIO KOHLIEHTPALMIO FOPIOYErO ., B BO3Ayxe
CPeAHer BNaxHOCTV ONPEAENAny Mo M3BECTHOM dopmysie

100
Pop = ——, 166
T 484458 +1 (166)

rae g - CTEXMOMETPUYECKUIN KOS(ULIMEHT, PaBHbIV KONTMYECTBY MOMEKyN KUCNOpoAa, HEOOXOAUMBIX AN CrOpaHUs MOMEKy bl FOPHOYEro.
Tabnuua 19

PesynbTatbl pacueTta 3HauY€HWN r,, v,, &, T, W IKCNEPUMEHTarnbHbIe 3Ha4eHNs HOPMasnbHOW CKOPOCTH 5, ANSA HEKOTOPbIX
CTEeXMOMEeTPUYECKMX rasonapoBbiX cMecel npu HavyanbHom Aasneduu 0,1 MIMa n Temnepartype 298,15 K
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loptovee ®opmyna | ., % 06. 7, Y B Ty 5, MC
-1
MetaH CH, 9,355 8,71 1,25 7,44 2204 0,305
MponaH C,H; 3,964 9,23 1,25 7,90 2245 0,32
H-TexcaH C:Hy 2,126 9,38 1,25 8,03 2252 0,29
H-lenTaH C.H,, 1,842 9,40 1,25 8,05 2253 0,295
AueToH C,H,O 4,907 9,28 1,25 7,96 2242 0,315
Wsonponaron| C,H;O 4,386 9,34 1,24 8,00 2220 0,295
BeHaon C.H, 2,679 9,30 1,25 7,99 2321 0,36

[1ns MHOTOKOMMOHEHTHBIX CMECE 1 CMEeCel, NMpoBedeHUe PacyeToB MO KOTOPbIM MO TEM UMM MHBIM MPUYMHAM BbI3bIBAET TPYAHOCTY,
onpefeneHMe MakcuMarnbHOr0 OTHOCUTENbHOTO AaBNEeHMs B3pbiBa r,, @ CMeAoBaTenbHO, U KoadduuMeHTa paclumpeHus & no dopmyne

a’

(165) npoBoagsT no cootBetcTBYtoLWen meToamke FOCT 12.1.044.

6. BIINAHMNE CBPOCHbIX TPYBOMNPOBOAOB

6.1. COpocHble TpybonpoBoabl MCMONb3YHTCS AN 0TBOAA NPOAYKTOB ropeHust B 6esonacHoe MecTo, Hanpumep B NpuemHyto BydepHyto
€MKOCTb WNW 3a TEeppUTOpUIO Liexa, YTO MO3BOMSIET CYLUECTBEHHO CHU3WUTL BEPOSITHOCTb BO3HUKHOBEHUSI BHYTPW MNPOM3BOACTBEHHbLIX
NMOMELLIEHMIA BTOPUYHBIX MOXapOB 1 B3PbIBOB, YLIEePO OT KOTOPbIX 3HAYMTENBHO BhILLE, YEM NOTEPU OT NEPBUYHBLIX B3PLIBOB.

6.2. Hannune cbpocHoro Tpy6GonpoBoaa MOXET NPUBOAUTE K 3HAUYMTENBHOMY (Ha NMOPAAOK) YBEMUYEHWUIO U3BLITOYHOTO AaBrieHUs B3phbiBa
B CPaBHEHWW CO CryYaeM pasrepmeTv3aLum annapaTta HeNnocpeacTBEHHO B aTMocdepy. XapakTepHoe 3HadeHve chaktopa Typbynuaauum npu
1Cnosb30BaHUM cGpocHoro TpybonpoBoaa ¢ AMaMETPOM, paBHbIM AVAMETPY MPeaoXpaHUTENbHOM MemMGpaHbl, U 6e3 OpOoLLEHUs! UCTEKAtOLLMX
rasoB xrafjareHToM =4 BHe 3aBMCUMMOCTM OT obbemMa 3aluLLaeMoro nosioro 060pyA0BaHNS C HETYPOYNIM30BaHHON CMECHHO.

npOHHOCTHbIe XapaKTepucTukun C6pOCHOF0 pr6onpoao,qa AOJKHbI OblTb He HWXe COOTBETCTBYHOLUNX XapakKTepucTuk 3alluuiaemoro
annapara.

6.3. MNpy NpoekTUpoBaHUM cUCTeM cBpoca razoobpasHbiX NMPOAYKTOB B Crlyyae B3pbiBa rasonapoBblX CMECEN BHYTPU TEXHOMNOMMYECKOro
oGopynoBaHus HeoGXoOMMO MpPUHUMMATb BO BHUMAHWE BO3MOXHOCTb WHTEHCMBHOTO [OropaHusi 3BakKyMpyemol cMecu B COPOCHOM
Tpy6onpoBoge, ABNSOLLErocs NpUYnHoA TypBynusaLmm ropeHust BHyTpy 3alumaemMoro obbema.

Havnyywwuin cnoco6 nukeuavpoBaTb 3GMEKT YBENWYeHVss OaBfeHUs B3pbiBa MpU HanUuuM B CHUCTEME MPOTMBOB3PLIBHOM 3aLLMTLI
TEXHOMNorM4eckoro 06opyoBaHUs METOAOM pa3repmeTusaumm cGpocHoro TpyGonpoBoaa - nogava xafareHta ¢ MHTeHcuBHocTbio (0,1 +0,5)
10-2 M3-M-2-C-1 B nornepedHoe cedeHne TpyGonpoBoda HeNnocpeacTBeHHO 3a MeMBpaHoii 40 ee cpabaTbiBaHUs UM O4HOBPEMEHHO C HUM.

Mpy HanMuMM opoLLeHnst B TPyGONPOBOAE M UCMOSb30BaHUM NMPUEMHON EMKOCTM, HaxoAsLleics nog paspexeHuem, anvHa Tpybonposoaa (o
pesyrbTatam 3KCrepuMeHToB - 40 30 M) He Oka3blBaeT 3aMETHOIO BIVSIHUSI HA MaKCUMaribHOe AaBreHve B3pbiBa.

YBenuueHue gaerneHus pasrepmerusauum go ~0,2 MlMa (npy HavanbHOM AaBneHun TexHonormudeckon cpegpl 0,1 MIMa) Takke npvBoanT K
NCYE3HOBEHWIO adhdheKTa MHTEeHCUdMKaL MM B3pbisa.

YBenuueHue anamerpa copocHoro TpyGonpoBoga OTHOCUTENBHO AUaMeTpa COPOCHOTO CeYeHMst CMOCOBCTBYET CHKEHWUIO BO3AENCTBUSI
AaHHoro adppekTa Ha MHTEHCMMKaLMIO B3pbIBa.

7. NPUMEPbI PACHETOB

Mpuvep 1. Monbid TexHomorndeckun annapat obbemom 12 M3 paccuuMTaH Ha MakcumarnbHoe u3bbiTouyHoe aaeneHne 0,2 Mlla

(abcontoTHoe pgaenenne 0,3 MIMa) n npegHasHayveH Ans paboTel NpYM aTMOCKEPHOM OABNEHUU C COAEPXalle aueToH PeaKLMOHHOM MacCon.
Annapat umeeT pybaiuky oborpesa (80 °C). Heobxoammo onpenenutb 6e3onacHyto nnowaab pasrepMeTmsaumm.

HopmanbHas CKOpoCTb pacnpoCTpaHeHVsl MrameHu Hauboree OnacHOW OKOMOCTEXVIOMETPUYECKOW aLeTOHO-BO3AYLLHOW CMecu npwu
aTmocdpepHoM aasneHun n Temnepatype (298 K) coctaenser 0,32 m-c-1. CnegosatensHo, npu Temnepatype B annapate 80 °C (353 K)

MaKkcMmarnbHoe 3Ha4yeHe HOpMarbHOM CKOPOCTW pacnpoCTpaHeHWs NaMeHn B COOTBETCTBUM € chopmyrion (163)

5, =0320353/298  m o = 045w ¢
Ons  cTexsoMeTpuyecko auLeToHO-BO3AYLWHON cMecn r,=9,28; £=7,96; if,=(58x0,05+28x0,95) kr-kmonb-1=29,5 Kr-kMomnb-1.
Mockonbky x,, =0,3 MIMa/0,1 MIMa =3 npesbIluaeT 3Ha4YeHne 2, TO AN BbiYVCNeHns 6esonacHon Nnowaam pasrepMeT1saLm BoCrosb3yemcs

KpuTepuarnbHbIM COOTHOLeHneM (159). BobipaxeHne Ans Komnnekca nogobus iz B cooTBeTcTBMM C dhopmynon (160) n onpegeneHHbIMK
SHaueHVAMM & . U Af; MOXeT BbiTb 3anncaHo B Buae

1 pF (8314x353) % 1
045

¥ o™ 27 | s =28l
( 14)

BrumaHue! [lokymeHT BKIIo4eH B AoKa3aTesbHyto 6a3y TeXHNYECKOro pernameHTa. [JononHuTensHyto nHdopmaLmio cM. B spribike "Mpumesanns” Brumanne! O nopsigke
NpYMEHeHNs AoOKYMeHTa cM. sprbik "Tlprmedanuns”
UC «TexakcnepT: 6 nokoneHve» VIHpaHeT



"OCT 12.1.004-91 Cwvicrema craHgapToB 6e3onacHoc Tpyaa (CCBT). MoxapHas 6e3onacHocts. ObLme TpebosaHms (¢ iameHeHvem N 1) CrpaHuua 75
lNMpumersiemcsi ¢ 01.07.1992 e3ameH OCT 12.1.004-85

rae @ V3MepsiioT B M2.
CnepoBaTenbHO, KpUTepuanbHOe COOTHOLLEeHWe (159) OTHOCUMTENBHO & MOXHO 3anucaTb B BUAe

, %, 0.9 8,28-3

Foefd om0 7
w28 Lf193

C yBenuyeHnem cTeneHn HerepMeTUYHOCTM cocyaa obbemom okono 10 Mz g, 5213 oT 0,025 no 0,25 sHaueHue drakTopa Typbynusam
Bo3pacTaet oT 2,5 go 5. Mpegnonoxum, 4to x=2,5 npu x=1. MNpn 3TOM MMHUManbHasa nnowaae pasrepmetusaumm z=0,175 mz2, a 3HauuT
Fip2i? =0,03. MNocnenHee noateepxaaer, yTo 3HaueHue dhaktopa TypOynusauun BbiGpaHo npaBurbHO. [encTeuTtenbHo, ecnu Bbl Mbl

-0,07% mz2.
i

NPEANONOXUIN, YTO x =5, TO NOMy4nUIN Bbl CIIMLLKOM HU3KOE AJ1A TakoW CTeneHn TypBynusaumm sHadeHve g ;-2/3=0,06 (BmecTo 0,25). Ntak,
6e3onacHasi nnowanb pasrepMeTM3anum CoCTaBnsieT B faHHOM criyvae 0,175 M 2, 4TO paBHO3Ha4YHO cOpOCHOMY OoTBepcTuio Avametpom 0,47
M.

Mpumep 2. Cocyn obbemom 4 M3 6e3 BCTPOEHHbIX BHYTPb 3MEMEHTOB AN XpaHeHus 6eH3ona, paccyuTaHHbIA Ha MakCcvMaribHoe

abcontoTHoe aaenenve 0,2 MIMa, HeoGXxoOMMO OCHACTUTL HafEXHOW cucTemol cbpoca AaBneHWs B3pbiBa C OTBOAOM MPOAYKTOB B3pbiBa MO
Tpybonposoay B 6e3onacHoe mMecTo.

Ons GeH3ono-BO3AYLUHOA CMEeCM CTEXMOMETPUYECKOrO CoCTaBa Mpu  aTMocepHbix ycrnosusx &, =0,36 m-c-1; E,=7,99; =
(78x0,027+28x0,973) «kr-kmonb-1=29,35 kr-kmonb-1. [ns cuctem pasrepMervsaumm co cOpocHbIM TpyGonpoBogom 6e3  opoLueHust
UCTeKaloLMX NPOAYKTOB XNaJareHToM BHe 3aBUCUMOCTW OT oBbema cocyda y=4. Tak Kak x,,=0,2 MIMa/0,1 MlMa =2, To pacyeT nnowaam

pasrepMeTu3aunM NpoBOAUM MO KpUTepuanbHOMYy COOoTHoLeHuo (158). BbibpaB B kavecTBe 3HadeHus koadhdmumeHTa pacxoga i =0,4,
nonyyaem BblpaXKeHue

12
29,35 0.3
8314 298 L AE89-1) oo M2

037
0.4 Jreecz-1)

T.e. Avametp cbpocHoro TpyGonpoBoaa AOmKeH cocTaBnsATb okono 0,7 M, YTO CMMLIKOM MHOTO ANs COCYAA, 3KBMBANEHTHbIA AUMaMETP
KoToporo (avameTp cdepbl 06bemom 4 M3 ) 1,97 m.

(36x 314!/ ><42f3[

P2

MoatoMy cuctema cbpoca AaBneHus, Bkroyas TpybonpoBod, OOMmkHa ObiTb CHabXeHa cuctemon opolleHus. Mpu 3TOM MOXET ObiTb
NpuHATO ¥ =1,5, @ 3HauuT, KaKk HETPYAHO BbIYMCNUTL, AnameTp cbpocHoro Tpybonposoga Oyaer paseH 0,4 M, YTO BMOMHE MpUYEMIIEMO Ans
[AaHHOro Cocyaa, pacCYMTaHHOrO Ha JOCTaTOYHO HU3KOEe AaBrieHue.

Mpymep 3. PeakTop BMECTMMOCTbIO 6 M3, B KOTOPOM BO3MOXHO 06pa3oBaHue U30MnpornaHono-BO3AYyLLIHON CTEXVIOMETPUYECKON CMEeCK Npu

faeneHnn 0,2 MMMa, comepxuT crioxHble Bpallalolimecs aetanu. Tpebyercs onpegenutb Ge3onacHyk Mrowaab pasrepMerusauuu npm
YCNOBUW, YTO peakTop paccymTaH Ha n3bbiTodHoe aasneHue 0,4 Mla (abcontoTHoe Aasnexve 0,5 MlMa).

Tak Kak 7, =0,5 MIMa/0,2 MlMa =2,5 Gonble 2, To pacuyer Bedem no copmyne (159). [Ond CTexMOMETpUYecko M3omnponaHoro-
BO3AYLIHON cMmecK i, =(60x0,044+28x0,956) kr-kmonb-1=29,4 kr-kmonb-1; 5,.=0,295(0,2/0,1)-0,5 =0,21 m-c-1; «,=9,3; £;=8,0. lNockonbky

BMWsIHME BCTPOEHHbIX AeTanen Ha Typbynusaumio ogHO3Ha4YHO HEM3BECTHO M 06beM peakTopa OTHOCUTENbHO HEBENWK, BbibUpaem 3HayYeHve
% =8. lNpn 3Ha4YeHun koadbpuumneHTa pacxoga =1 nveem

naq Y2
x0.21 2(9,3-2.5 Mz

8314298 x09x 22725 Lo

1 N

(36x 3,141 xes?”[
F>

Ortctoga HeTPYAHO BbIMUCIIUTL, YTO AMaMETP NPefoXpaHUTerbHON MemMBpaHbl 4oMmKeH ObiTe paseH 0,5 M.

Mpumep 4 (obpatHasi 3agada). B nabopatopHom cocyae o6bemom 0,01 M2, paccuntaHHoM Ha gasnexune 2,0 MlMa u umetowem cobpocHoe

OTBEPCTUE AN YCTaHOBKW MPeAoXpaHWUTENbHOW MemOpaHbl AuameTpoM 2,5 cM, NpoBOASIT UCCMNeOoBaHWs MO OnpefeneHuo HopMarbHbIX
CKOpPOCTEN pacnpocTpaHeHWs1 MraMeHn AOnsi CTEXMOMETPUYECKUX METaHO-BO3AYLUIHBIX CMECEN Mpu pasnuuHbiX AaBreHusx. Tpebyercs
onpeaennuTb, A0 KAaKOro MakCMManbHOro HavanbHOro AaBfeHMs MOXHO NodaBaTh B COCYA FOptoYy CMeCh, YTOObI MOCHe ee BOCMaMeHeHUst
B LlEeHTpe cocyaa AaBreHune B3pbiBa He NpeBbICUo gonycTumoro gasnenus 2,0 MiMa.

Tak kaK ¢ pOCTOM [AaBrieHUsi HopMaribHash CKOPOCTb NafaeT, TO C HEKOTOPbIM 3anacoM B kadecTse 5, BbiGupaem sHadeHune 0,305 m-c-1,
nosy4eHHoe Ans aTMOCepHOro AasrieHus. [1ns CTeXOMETPUHECKO METaHO-BO3AYLIHON cMecu A, =(16x0,094+20x0,906) kr-kmonb-1=26,9
KKMOMb-1; &, =7,4; x,=8,7. 3Ha4eHus dakTopa TypBynusaumm 1 kosduumeHTa pacxoaa MoryT BbiTb MPUHATLI COOTBETCTBEHHO x =1 U u
=0,8.

Vickomoe 3HayeHne HavanbHOro AaBfeHus B3pbiBa B COCYAe BXOOAWUT B 3Ha4YeHue T = By [ B, TIPUYEM F, =2,0 MlNa B cooTBeTCTBUU C
ycnoeusmMu 3agaqu. 3an1McaHHoe OTHOCUTENbHO r,, KpUTepuanbHoe CooTHoLeHVe (159) npuHumaeT Bua
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T, 2T, — )

m e 0.9
a cnepgoBaTernibHO, MakcMarbHO J0MNyCTMMOe HadanbHoe AaBreHne ropiodei cMecu B cocyaie

-1 -1
w B,
L 2,0MMa | 8,7 - L7514] 0,6 MMa,
0.8% 0,9

T —

T.e. He JAomxkHo npesbiwatsb 0,6 Mla.
(BBeneHo pononHutensHo, Mam. N 1).

OneKTPOHHbIN TEKCT [OKyMeHTa
nogrotoeneH AO "Koaekc" 1 cBepeH no:
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