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W3roTOBMEHMWE, CTPOUTENBLCTBO, BbIMOMHEHME ycnyr (paboT), ncneiTaHne, 3akynka NpogyKuum No MMMopTy, Npodaxa npoaykuun (B ToM Yucne
Ha 9KCMOPT), XpaHeHue, TPaHCMOPTUPOBAHWE, YCTAHOBKA, MOHTAaX, Hanagka, TexHudeckoe obcnyxuBaHue, PEeMOHT (PEKOHCTPYKUWUS),
aKcnnyataums (NpumeHeHne) u ytunusaums. [ns oObekToB, He COOTBETCTBYHOLUMX AEWCTBYHOLMM HOpMaMm, CTaHdapT ycTaHaenvBaeT
TpeboBaHusi Kk pa3paboTke MPOEKTOB KOMMEHCUPYIOLIMX CpeacTB M cuctem obecneyeHuss noxapHom ©6e30nacHOCTM Ha CcTagusx
CTPOUTENbLCTBA, PEKOHCTPYKLUM 1 SKCMyaTaLMm OObEKTOB.

TpeboBaHus cTaHAapTa SBnsaTCA 06a3aTenbHbIMU.

TepMuHbI, NpUMEHsieMble B CTaHAAPTE, U UX NOSICHEHWSA NPUBEAEHbI B NPUIOXKEHUN 1.

(M3meHeHHas pegakums, Mam. N 1).

1. OBLWUE NOJNOXEHUA

1.1. NoxapHasn 6e3onacHocTb 06bEKTa AOMmKHa obecneunBaTbCsl CUCTEMaMK NPEAOTBPALLEHUS NoXapa 1 NPOTUBOMNOXAPHOW 3aLNTLI, B
TOM YMuCIie OpraHN3aLMOHHO-TEXHUYECKUMU MEPONPUATUSIMMU.

CucTtembl noxapHon 6e30macHOCTM [OOIMKHbI  XapaKkTepu3oBaTbCsl ypoBHeM obecneyeHusi noxapHoln 6esonacHocTv nogen wu
MaTepuanbHbIX LLIeHHOCTEN, a Takke 3KOHOMUYECKUMW KpuTepusiMmn addEKTUBHOCTM STUX CUCTEM AN MatepuarnbHbIX LEHHOCTEN, C Y4ETOM
BCEX CTagui (HayyHas paspaboTtka, NPOeKTMPOBaHUE, CTPOUTENLCTBO, IKCMIyaTaums) XU3HEHHOTO LMKNa 06bEKTOB M BbINOMHATL OOHY U3
criegytoLmMx 3agau:

MCKIIoYaTb BO3HWKHOBEHME NoXapa;

obecneumBatb NoXapHyto 6e3onacHoOCTb noaew;

obecneumBatb NoxapHyto 6e3onacHOCTb MaTepuanbHbIX LEeHHOCTeN;

obecneymBaTb NoxxapHyto 6e30nMacHOCTb Nogen n MmatepmarsbHbIX LEHHOCTEN OAHOBPEMEHHO.

1.2. O6BbEKTbI JOMKHBI UMETb CUCTEMbI NOXXapHOM 6e30MacHOCTM, HanpaeBneHHble Ha NpeAoTBPaLLeHNe BO3AENCTBMSA Ha Ntogel onacHbIX
hakTopOoB Noxapa, B TOM YMCIe X BTOPUYHbIX NPOSIBNEHWI, HA TpebyeMoM ypoBHe.

Tpebyembii ypoBeHb 0GecneyeHnst NoxxapHoOM 6e30NacHOCTU MOAEN C MOMOLLBIO YKa3aHHbIX CUCTEM AOMKeH ObiTb He MeHee 0,999999
NpefoTBpaLLEHUs] BO3OEUCTBUS OMacHbIX (hakTOPOB B rof, B pacyeTe Ha KaXk[oro YeroBeka, a [AONyCTUMbIN YPOBEHb MOXapHOW OnacHOCTU

ana nogen nonxeH 6uiTe He Gonee 10—% BoaaencTBUsA onacHbIX (DAKTOPOB Noxapa, NPEBbILIALWMX NPEAEeNbHO A0MYCTUMbIE 3HAYEHMS, B
rog B pacyeTe Ha KaXkgoro 4yenoseka.

MeToz onpeaeneHnst ypoBHsi oGecredeHnst NoxxapHon 6e3onacHoOCTY Nogel NpuBedeH B NPUMOXeHUN 2*,

* lNpvBegeHHble B Mpunoxennsx 2, 3 u 5 craHgapta mMeToabl MOTYT U3MEHATbCH C COrmacusi roNoBHOW OpraHv3auun B obnactu
noxapHon 6esonacHoctn - BHUMIMO MB[ CCCP.

1.3. O6beKTbI, MoXapbl Ha KOTOPbIX MOTYT MPUBECTU K MaCCOBOMY MOPAXEHMIO MoAeN, HaxoOaLMXCa Ha 9TMX OObeKTax, U OKpyXatoLlen
TEPPUTOPUN ONacHbIMW U BpeAHbIMU MPOM3BOACTBEHHbIMKU dhakTopamu (no MOCT 12.0.003), a Takke onacHbIMK chakTopamu noxapa u mx
BTOPWYHBLIMW NPOSIBAEHNAMU, AOHKHBI UIMETb CUCTEMbBI NOXapHON Ge3onacHocTu, obecneynsarome MUHUManbHO BO3MOXHYIO BEPOSTHOCTb
BO3HMKHOBEHNS noxapa. KOHKpeTHble 3HaYeHUs MUHUMarnbHO BO3MOXHOW BEPOSTHOCTM BO3HUKHOBEHUSI MoXapa onpeaensioTcs
NPOEKTUPOBLLMKAMMU N TEXHONOramu Npu NacnopTnsaummn 3Tnx 06bLEKTOB B YCTAHOBNEHHOM NOpPSsAKe.

MepeyeHb 3TUX 0OBLEKTOB pa3pabaTbiBaeTCsi COOTBETCTBYOLUMN MUHUCTEPCTBAMM (BEAOMCTBaAMU U T.N.) B YCTAHOBIIEHHOM NOpPsiAKE.

MeTop onpeaeneHns BEpOATHOCT BO3HUKHOBEHMS NMoXapa (B3pbiBa) B NOXAPOONacHOM 0ObeKTe NpMBeAEH B MPUINOXEHUN 3.

1.4. OObeKkTbl, OTHECEHHble K COOTBETCTBYIOLLUUM KaTeropuMsiM MO MOXapHOW OMacHOCTM COrMacHO HOpMaM TEXHOMNOrM4eckoro
NPOEKTUPOBAHUS AONSi ONPeAerieHnss KaTeropuin MoMeLlueHni M 34aHui No MOXaPHOM W B3PLIBOMOXaPHOM OMacHOCTW, OOMMKHbI MMETb
3KOHOMMYECKN 3PP EKTUBHBIE CUCTEMBI NOXKApPHON 6e30MacHOCTH.

MeTog oLeHKN 3KOHOMUYECKON 3P(PEKTUBHOCTU CUCTEM NOXapHON 6e30nacHOCTY NpUBEAEH B NPUNOXEHNUM 4.

1.5. OnacHbIMK hbakTopamu, BO3AENCTBYOLMMY Ha Nogen n matepuanbHble LLEHHOCTH, SBNSAKTCA:

nnamMma n NCKpbl;

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c CtpaHuua 3
MameHeHnem N 1)
F'OCT om 14 utoHss 1991 2. Ne 12.1.004-91

MoBbILLEHHasA TemnepaTypa OKpyxatoLen cpeabl;

TOKCUYHbIE NPOAYKTbl FOPEHUST Y TEPMUYECKOTO PasroXeHUs;

ObIM;

NMOHWXEHHAsi KOHLEHTPaUus Kucnopoga.

K BTOpPMYHbLIM NPOSIBNEHMSIM ONacHbIX (haKTOPOB MoXapa, BO3AEUCTBYIOLLMM Ha Noaen U matepuarnbHble LeHHOCTU, OTHOCATCS:
OCKOJIKM, YacTu paspyLUMBLUNXCA annapaToB, arperaToB, yCTaHOBOK, KOHCTPYKLWIA;

pafMoaKkTUBHbIE M TOKCUYHbIE BELLECTBA M MaTepuarnsl, Bbiluellne U3 pas3pyLUeHHbIX annapaToB U YyCTaHOBOK,;

3J'IeKTpI/ILIeCKI/IIZ TOK, BO3HUKLLMIA B pesynbrate BblHOCaA BbICOKOINo HanpaXeHua Ha TokonpoBodAlne 4Hactu KOHCprKLWII;I, annapartos,
arperartos,;

onacHble daktopbl B3pbiBa no NOCT 12.1.010, nponcluewero BCAeaCcTBUE NOXapa;

OrHeTyLIaLLMe BellecTBa.

1.6. Knaccudukaumsa o6beKTOB NO NOXaPHOW U B3PbIBOMOXAPHOW OMNACHOCTM AOIMKHA NPOM3BOAUTLCS C YH4ETOM OOMYCTUMOTO YPOBHS UX
NoXXapHOW onacHocTK (TpebyeMoro ypoBHsi oGecrneveHns noxxapHor 6e30nacHOCTH), @ pacyeTbl KPUTEPUEB M NOKa3aTenen ee OLUeHKM, B T.u.
BEPOSITHOCTU Moxapa (B3pbiBa), - C Y4ETOM MacChbl FOpPHYMX M TPYOHOTOPHOYMX BELLECTB UM MaTepuarioB, HaxogslMxcs Ha obbekTe,

B3PbIBONOXapOOnacCHbIX 30H, 06pa3yrou_w|xc;| B aBapVII;IHbIX cuTyaumnax, U BOSMOXHOIo yLu,ep6a ans nogen n MaTtepuanbHbIX LIEHHOCTEMN.

1.7. BeposiTHOCTb BO3HWMKHOBEHWSI MoOXapa OT (B) SMEKTPUYECKOro WnM ApYroro €4UMHWYHOTO TEXHOMNOrMYEecKoro U3genvs wnm
obopyaoBaHnst Npu Ux paspaboTke M M3rOTOBMEHWUM He [OorKHa npesblwate 3HaveHus 10—€ B rog. 3HaueHve BenuuMHbI OOMYCTUMON

BEPOATHOCTU MNoXapa Npuv MNpUMEHEeHWM u3genuii Ha obbekTax [AOMKHO yCTaHaBNMBATbCHA pacveToM, ucxoass u3 TpebosaHnun n.1.2
HacToswero craHgapta. Meton onpegeneHusi BEPOSITHOCTM BO3HMKHOBEHWMSI Moxapa OT (B) 3NEKTPUYECKUX W3Lenuid npvBeneH B
npunoxexHmn 5.

1.8. MeToamku, cogepxalunecs B cTaHgapTax M Apyrux HOpMaTUBHO-TEXHUYECKUX AOKYMEHTaX U nNpegHasHaveHHble Ans onpeaeneHus
nokasaTenen MnoXapHOW OMacHOCTU CTPOUTENbHbIX KOHCTPYKLUMIA, MX OGMMUOBOK M OTAENoK, BeLecTB, MaTepuarioB M usgenuii (B T.u.
He3aBepLUEHHOrO NMPOV3BOACTBA), A0OMKHbI aAeKBaTHO OTpaXaTb pearibHble YCroBus Nnoxapa.

1.9. I'Iepequb n Tpe6OBaHI/l$I K SCPQJGKTVIBHOCTI/I ANEeMEHTOB KOHKPETHbIX CUCTEM I'IO)KapHOI7I 6e3onacHocTK OOIMKHbl yCTaHaBNMBaTbCA
HOpMaTMBHbIMU U HOPMATUBHO-TEXHUYECKUMU JOKYMEHTaMN Ha COOTBETCTBYHOLLME BUObI 00bEKTOB.

Mpumepbl pacyeta nokasatenen agpdektmeHocTM no nn.1.2, 1.3, 1.7 npuBeAeHbI B NPUNOXKEHUN 6.

2. TPEBOBAHMUA K CNOCOBAM OBECMNEYEHUA NOXXAPHOW BE3OMNACHOCTU CUCTEMbI NPEAOTBPALLEHUA
NOXAPA

2.1. MpepoTBpalleHe noxapa AOMMKHO OOCTUraTbCst NpefoTBpalleHneM obpas3oBaHus roptoder cpedbl M (Mnv) npedoTBpalleHneM
obpasoBaHus B roptouen cpefe (Unv BHECEHNS B Hee) UCTOYHWUKOB 3aXuUraHusl.

2.2. MpenoTepallieHne 06pa3oBaHns roprovei cpeapbl A0MKHO 06ecrnednBaTbCa OAHUM U3 CMEAYHOLLIMX CNOCOBOB UMK NX KOMBUHALINIA:
MaKCUMarbHO BO3MOXHBLIM MPUMEHEHNEM HEMOPIOYMX 1 TPYLHOMOPIOUNX BELLECTB U MaTepuaros;

MaKCcuMaribHO BO3MOXHbIM MO YCNOBUAM TEXHONIOMMN U CTpOUTENbCTBa OrpaHn4yeHnem macchbl n (VIJ'IVI) obbema roproymx BeLeCTB,
martepuanos un Hanbonee 6e3onacHbIM cnocobom nx pasmelleHuna;

n3onsiuuen roptoven cpeapbl (MPUMEHEHNEM U30MMPOBAHHBIX OTCEKOB, kKamep, kKabuH 1 T.n.);

nogaepxaHmem 6esonacHoim KOHUEeHTpaunn cpeabl B COOTBETCTBMM C HOpMaMu U npasunamMn n gpyruMmm HOpMaTUBHO-TEXHUYECKUMU,
HOpMaTUBHbIMN OOKYMEHTaMN U npaBunamMmmn 6e3onacHocTy;

[I0CTaTO4HOM KOHLeHTpauuein drermatusaropa B BO3ayxe 3almiiaemMoro o6bemMa (ero cocTaBHOM YacTu);

nogaepXxaHnem TemMmnepartypbl U AaBrneHna cpenbl, Npy KOTOPbIX pacnpoCTpaHeHUe niiaMmeHn UCKII4YaeTCA;

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c CTtpaHuua 4
MameHeHnem N 1)
F'OCT om 14 utoHss 1991 2. Ne 12.1.004-91

MakcumMarnbHOW MexaHu3auuen 1 asTomaTusaumert TeXHONOrMYecknx NpoLieccoB, CBA3aHHbIX ¢ 06paLleHnemM roproUnx BeLLEecTs;
yCTaHOBKOW MOXapoonacHoro o6opyAoBaHNs Mo BO3MOXHOCTY B M30NMPOBAHHBLIX MOMELLIEHMSIX UM HA OTKPbITbIX NIoLlaaKax;

NPUMEHEHMEM YCTPOWCTB 3aliMTbl MPOM3BOACTBEHHOrO 060OPYAOBAHUS C FOPHOYMMMM BELLECTBAMW OT MOBPEXOEHUA W aBapwi,
YCTaHOBKOW OTKIHOYaOLLMX, OTCEKAOLMNX U APYTUX YCTPOICTB.

2.3. MpepotBpalleHne obpa3oBaHUs B roptodelrt cpede MCTOMHMKOB 3aXXMraHusi OOSPKHO AOCTUraTbCsl MPUMEHEHWEM OLHOro M3
cnegyroLmx cnocoboB UM ux KOMGUHaLuen:

npUMEHeHMeM MaLlnH, MEXaHM3MOB, 000pPYaOBaHUSA, YCTPOMCTB, NPY 3KCMlyaTauumn KOTOpbIX He 06pasyoTCa NCTOMHUKN 3aXXUTaHWUS;

NPUMEHEHUEM 3NEKTPOOOOPYAOBaHNs, COOTBETCTBYHOLLENO MOXapPOOMacHOW W B3pPbIBOOMACHOW 30HaM, Trpynne W KaTeropum
B3PbIBOOMACHOW cMecn B cooTBeTcTBMM ¢ TpebosaHuammn FOCT 12.1.011* n NpaBun ycTponcTBa aneKTpoyCTaHOBOK,;

* B Poccuiickon ®egepaumm gencteytotr FOCT P 51330.2-99, FOCT P 51330.5-99, MOCT P 51330.11-99, TOCT P 51330.19-99.

npuMeHeHnem B KOHCTPYKLUNN 6bICTpO,D,eI7ICTByIOLIJ,VIX cpeacTB 3aWUTHONO OTKIOYEHUA BO3MOXXHbIX UCTOYHUKOB 3aXXUraHUA,

npyuMeHeHnem  TEXHONOrn4yeckoro npouecca UM obopydoBaHusi,  yAOBMETBOPSIOWMX  TpeboBaHUAM  3nekTpocTaTUyYeckon
nckpobesonacHoctu no NOCT 12.1.018;

YCTPOWCTBOM MOSHME3aLWUTbl 34aHNIA, COOPYXXeHU 1 0b6opyaoBaHus;
nogaepxaHuem TemnepaTtypbl HarpeBa MOBEPXHOCTU MallvH, MexaHu3MoB, obopyaoBaHusl, YCTPOWCTB, BeELECTB W MaTepuarnos,
KOTOpble MOryT BOWTW B KOHTaKT C rOpHOYen cpefdoun, Huxe npegenbHO OonycTumown, cocTtaensowen 80% HaumeHbluen TemnepaTypbl

camMoBoOCn/iaMeHeHNda ropro4yero;

UCKNK4YeHneM BO3MOXHOCTU MNMoABIE€HNA UCKPOBOIo paspsaga B roproqeﬁ cpene C 3HepFVIel7I, paBHOI?I M BbllLE€ MWHUMANbHOW aHeprmum
3aXKUTraHU4A;

NPYMEHEHNEM HEUCKPSILLETO NHCTPYMEHTA Npu paboTe C NEerkoBOCMIaMEHSIOLLMMUCS XKMOKOCTSAMU Y TOPHYUMI razamu;

NVKBMAAUMEN YCNOBUIA Ans TEMMOBOrO, XUMWYECKOrO U (M) MUKPOOMONOrMYECKOro CamMoBO3ropaHusi ObpallaloLluxcsl BELLECTB,
MaTepuanoB, M3Oenuin MU KOHCTPYKUMA. [lopsiAOoK COBMECTHOIMO XpaHEHWS BeELLEeCTB M MaTepuarnioB OCYLLECTBASAOT B COOTBETCTBMM C
NPUNOXeHnem 7;

yCTpaHEeHNeM KOHTaKTa C BO34yXOM NMPOOPHbIX BELLECTB;

YMEHbLLIEHMEM ONPEAENsIoLLEro pasmepa roproven cpeabl Hmke NnpeaenbHO 4ONYCTUMMOrO MO ropHYecTy;

BbIMNOJIHEHNEM ,D,el;lCTBleUJ,VIX CTpoUTerbHbIX HOPM, NpaBunil U CTaHOapTOB.

2.4. OrpaHuyeHne maccel 1 (unn) obbema roproumx BeLeCcTB M MaTeprarnos, a Takke Haubonee 6esonacHbii cnocob nx pasmMeLleHust
[OIMKHbI 4OCTUraTbCSt MPUMEHEHVEM OHOTO U3 CreAYyoLLMX cnocoboB Nnm nx KoMoUHaLumei:

yMeHbLUEHUEM MacChl U (M) o6 bemMa roprYMX BELLECTB U MaTepuaroB, HaXoOSLWMXCS OAHOBPEMEHHO B MOMELLEHUM UMW HA OTKPbITbIX
nnowagkax;

YCTPOWCTBOM aBapUNHOIo CrvBa NOXapoonacHbIX XXUAKOCTEN U aBapMIHOMO CTPaBMMBaHWS rOpPIOYMX ra3oB M3 annapaTtypbl;

YCTPOMUCTBOM Ha TeXHOMorMyeckom obopyaoBaHUM CUCTEM MPOTUBOB3PLIBHONW 3aluUThbl, MeTod onpedeneHus 6esonacHoi nnolwiaau
pasrepmeTusaLm o6opyaoBaHusa NPUBEAEH B NPUIIOXKEHUN 8;

NepuoanYeckon OYMCTKON TEepPUTOPUM, Ha KOTOPOWM pacronaraeTcs OOBLEKT, MOMeLLeHUi, KOMMYHUKaLUWi, annapatypbl OT FOpHYMX
OTXO[O0B, OT/IOKEHW MbINK, NyXa 1 T.N.;

yOaneHuem noxapoomnacHbIX OTXO40B NPOU3BOACTBA;
3ameHon nerkoocnnamMmersitowmxcs (JIBXK) n roprounx (IMK) xumakocten Ha noxapobe3onacHble TEXHUYECKe MotoLne cpeacTea.

(N3meHeHHas pepakums, Mam. N 1).
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3. TPEBOBAHUA K CNOCOBAM OBECNEYEHUA NOXXAPHOW BE3OMNACHOCTU CUCTEMbI MPOTUBOIMOXAPHOW
SALUNTBI

3.1. I'Ip0T|/|Bono>KapHa;| 3awunTa AOoImKHa OoCTUraTtbCqa npuMeHeHnemM ogaHoro n3 cnegyrwmx cnocoboB unun nx KOM6VIHaLI,I/IeIZZ
npuMeHeHnem CcpeacTB NOXapoTyLeHUA U COOTBETCTBYHOLWNX BUOOB no>|<apH0|7| TEeXHUKU;
npuMmeHeHnem aBToMmaTn4eCkmnx yCTaHOBOK ﬂO)KapHOVI CUrHanusaumm n noXxapoTyLleHUs;

NPpUMEHEHNEM OCHOBHbIX CTPOUTENbHbIX KOHCprKLI,IAVI n mMatepuanoBs, B TOM 4YuUCne UCMNONb3yeMbliX AnA 06nunuoBoK KOHCprKLl,VIVI, C
HOPMUPOBAaHHbLIMU NoKa3aTenammn no>+<apH0|7| ONacHOCTW;

NpUMeHeHNeM NPOMUTKM KOHCTPYKLMIN OOBEKTOB aHTUNMPEHaMM Y HaHECEHWEM Ha MX MOBEPXHOCTU OrHE3aLLMUTHBIX KPAaCoK (COCTaBOB);
yCTpoWCTBamMu, oGecneynBaioLLIMMy OrpaHUYeHe pacnpocTpaHeH s Noxapa;

opraHu3aumen ¢ NOMOLLbI TEXHUYECKUX CPeACTB, BKIoYas aBTOMaTUYeCKMe, CBOEBPEMEHHOIO OMOBELLEHUS 1 3BaKyaLuu Noaew;
NPUMEHEHUEM CPEACTB KOMNEKTUBHON Y UHAVBUAYaNbHON 3alMThl MoAel OT onacHbIX (hakTOpoB Noxapa;

NpUMeHeHNeM CpeacTB NPOTUBOALIMHON 3aLLMTHI.

3.2. OrpaHnyeHne pacnpocTpaHeHusl Noxapa 3a npegerbl odara AOMKHO AOCTUraTbCs MPUMEHEHNEM OOHOMO U3 CrieayloLmx crnocobos
U1 Ux KOMBUHaLMei:

YCTPOWCTBOM MPOTMBOMNOXapHbLIX Nperpag;

yCcTaHoBneHmem npeaernbHo AoNyCTUMbIX MO TEXHUKO-3KOHOMUYECKMM pacdeTam nnowiagen NPOTUBONOXApPHbIX OTCEKOB U cekumn, a
TaKxXe 3TaXHOCTU 30aHni 1 COOpy)KeHI/IVI, HO He boree onpeaeneHHbIX HOpMaMu;

YCTPOWCTBOM aBapUMHOIO OTKITIOYEHMS! U MEPEKMIOYEHUsT YCTAaHOBOK U KOMMYHUKaLNIA;

NpUMeHeHNeM CpeacTs, NPeaoTBPaLLaoLLMX UM OrPaHNYMBaIOLLMX Pa3NMB U pacTekaHue XUOKOCTEN Npu noxape;

NPUMEHEHNEM OrHenperpaxaatoLLmnx YyCTPoMCTB B 060pyaoBaHNm.

3.3. Kaxablii 06bEeKT A0MKEH UMETb Takoe 06bEMHO-MNAaHUPOBOYHOE Y TEXHUYECKOE WCMOSNHEHME, YTOObl 3BaKyauus nogen U3 Hero
Morna ObiTb 3aBeplueHa [0 HacCTynneHWs NpeaenbHO AOMYCTUMbIX 3HAaYeHWUA onacHbIX (DaKTOPOB NoXapa, a Mpu HelenecoobpasHoCTy
3BaKyauun bbina obecneveHa 3awmta nogen B oobekTte. [ina obecneyeHuns: aBakyaumm HEOOX0AMMO:

YCTaHOBUTb KONMYECTBO, Pa3Mepbl 1 COOTBETCTBYIOLLEE KOHCTPYKTUBHOE UCMONMHEHWE 9BaKyaLMOHHbIX MyTel U BbIXO4OB;

obecneynTb BO3MOXHOCTb GGCI'IpeI'IFlTCTBeHHOFO OBWXeHMs nogen no 9BaKyaUUOHHbIM NyTAM;

opraHusoBaTb MpU HEOBXOAMMOCTU YnpaBfeHue OBWKEHWEM Nto4el No 3BaKyauMOHHbIM MyTsM (CBETOBble ykasaTenu, 3BYKOBOE U
pedyeBoe OnoBeLLeHne 1 T.N.).

3.4. CpencTtBa KONMEKTUBHON U MHAMBUAOYANbHOW 3alMTbl OOSMKHbI 06ecneynBaTb 6e30MacHOCTb fo4en B TeYEHME BCEr0 BPEMEHM
OencTBNSA onacHbIX hakToOpoB Nnoxapa.

KonnekTuBHyto 3awWwuTy criegyet obecneyvBaTth C MOMOLLBI0 MoxapobesonacHbIX 30H M APYrMX KOHCTPYKTUBHLIX pelueHuii. Cpeactea
WHAVBUZYanbHOM 3alMThl criedyeT NPUMEHSTb Takke AN NoXKapHbIX, y4acTBYOLMX B TYLUEHUW NoXapa.

3.5. Cucrema I'IpOTVIBO,ElbIMHOI;I 3alnTbl 00beKTOB OOJDKHa obecneyneaTb He3agbIMIneHne, CHWXeHune Temnepatypbl U yganeHue

NPOJYKTOB FOPEHUst U TEPMUYECKOTO Pas3foXeHNst Ha NyTAX 9BaKyauun B TeYeHWe BPeMEHW, AOCTaTOMHOro Ans 3BaKyauuu nogen, u (unn)
KOMNMEKTUBHYIO 3aLlUMTy nogen B COOTBETCTBMM C TpeboBaHmamM N.3.6* u (unn) 3awmty matepuanbHbIX LEHHOCTEN.

* BepoaTHO owmnbka opurnHana. Cneayet untatb "n.3.4". - MNpumevaHune narotosutens 6a3bl JaHHbIX.

3.6. Ha kaxxgoM o6GbekTe HapoaHOro X03aicTBa AOMMKHO ObiTb 06ecnevyeHO CBOEBPEMEHHOE OMOBELLEHME Noder U (Unu) curHanusayus
0 NoXxape B ero HayarnbHoOW cTagum TEXHUYECKMMM UM OpraHn3aunoHHbIMU CPEeaCcTBaMM.
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MepeyeHb n obocHOBaHWE OOCTAaTOMHOCTU ANSA ueneson 3ddeKTUBHOCTU CPeACcTB ONOBELLEHUS U (UNn) curHanmsaumm Ha obbekTax
COrNacoBbIBAKTCH B YCTAHOBIIEHHOM MOpPSIAKE.

3.7. B 30aHusix U COOpYXeHUsIX HeOBXOAUMO NPedyCMOTPETL TEXHUYECKUME CPEACTBA (NMECTHUYHbIE KMETKW, NMPOTUBOMOXaPHLIE CTEHbI,
NMThI, HAPYXXHbIE NOXAPHbIE NECTHULIbI, aBapUiHbIE NIOKM U T.N.), UMEIOLLME YCTONYMBOCTb MPU MOXape U OFHECTOMKOCTb KOHCTPYKLMIA He
MeHee BpeMeHU, HeoBX0AMMOro Ans cnaceHus Noaen Npy noxape, U pac4eTHOro BpEMEHU TYLLEHUS Noxapa.

3.8. [insa noxapHOW TEXHUKM OOMKHbI ObITb ONpeaeneHsb:

6bICTp0ﬂeI;ICTBI/Ie N UHTEHCUBHOCTb Nodayn OorHetywalinx BeLlecCTB;

JOonyCcTUMbIe OrHeTyLlalue BellecTBa (B TOM Yucre ¢ no3vuuin TpeboBaHMM 3KONMorMm U COBMECTUMOCTU C FOpSILLMMMK BeLecTBaMu 1
mMaTtepuanamm);

WCTOYHVKM U CPEACTBA NOAAYN OTHETYLUALLMX BELLECTB AJ1s NOXapOTYLLEHUS;
HOpPMaTUBHbIV (pPacyeTHbIN) 3anac crneumnanbHbIX OFHETYLIALLNX BELLECTB (MOPOLLUKOBbIX, FA30BbIX, NEHHbIX, KOMOWHNPOBAHHBIX);

HeobxoaMmas CKOPOCTb HapallMBaHUsS Modayu OTHETYLIALMX BELLECTB C MOMOLLbIO TPAHCMOPTHLIX CPEeACTB ONepaTUBHbLIX NOXapHbIX
cnyx®6;

TpeboBaHUs K yCTOMYMBOCTU OT BO3AENCTBUSI ONACHbIX (DAKTOPOB NMoXapa U UX BTOPUYHbIX NPOSIBNEHNI;
TpeboBaHUsA TEXHUKM Be30nacHOCTH.

4. OPFTAHU3ALMOHHO-TEXHUYECKUE MEPOIMPUATUA NO OGECMNEYEHUIO NOXXAPHOW BE3OMNACHOCTU
OpraHn3aunoHHO-TEXHUYECKME MEPONPUATUS AOIMKHbI BKITHOYATb:

OpraHv3aumio NoXapHOW OXpaHbl, OpraH1M3aumio BEAOMCTBEHHbIX CNy6 noxapHoi 6e30nacHOCTU B COOTBETCTBUM C 3aKOHOAATENbCTBOM
Coto3a CCP, coto3HbIx pecnybnuk 1 peleHMeM MecTHbix COBETOB AenyTaToB TPYOSLLMXCS;

nacnopT13aLmio BELLEeCTB, MaTepuarnos, U34enuii, TEXHONOrMYEeCKNX NPOLIECCOB, 34aHNA U COOPYXKEHUIN 0OBEKTOB B YacT 0becneveHus
noxapHon 6e3onacHoCcTy;

npuenevyeHune 06LLEeCTBEHHOCTH K BOnpocam obecnevyeHus noXkapHom 6Ge3onacHocTy;

opraHusaumo obyyeHust paboTatoLmx npaBunam noxapHoin 6e3onacHoCTM Ha NPOM3BOACTBE, a HACENEHUs - B NMOPSIAKE, YCTAHOBIEHHOM
npaBunamu noxapHomn 6e3o0nacHOCTM COOTBETCTBYIOLLMX 06bEKTOB NpebbiBaHUs Noaeil;

pa3paboTKy M peanusauuio HOPM W MpaBWUi NOXapHOW 6Ge30MacHOCTM, MHCTPYKUMIA O nopsigke obpalleHust ¢ MoXkapoonacHbIMM
BeLLeCTBamu 1 MaTepuanamu, 0 CobMoaeHUM NPOTUBOMOXAPHOIO PEXNMa U OeNCTBUSX MI0AEN NPU BO3HUKHOBEHUM NoXapa;

W3roTOBMEHNE N MPUMEHEHNE CPEACTB HArnsa4HON arTauumn No obecneyeHnto noxapHom 6e3onacHoCTy;

NopsioOK XpaHEHUs! BELLECTB U MaTepuarnos, TyLEHWe KOTOPbIX HEJOMyCTUMO OAHVMMU W TEMU Xe CPpeACcTBaMu, B 3aBUCMMOCTU OT WX
PUINKO-XUMUNYECKMX M NOXKAPOOMNaCHbIX CBONCTB;

HOPMUWPOBAHNE YNCIIEHHOCTU Ntoaern Ha 0b6beKTE No ycrnoBusaM 6€30MacHOCTM UX NP NOXape;

pa3paboTKy MeponpuaTUil No AEWCTBUMSM aaAMUHUCTPauUuUM, paboumnx, CryXalux U HacerneHus Ha cryyai BO3HWKHOBEHMSI moxapa M
opraHu3aumio aBakyauuu niogen;

OCHOBHbIE BUAbI, KONMYECTBO, pasMeLleHne n obecnyxmneaHne noxapHon TexHukn no NOCT 12.4.009. MNMpumeHsiemasa noxapHasa TeXHMKa
JomkHa obecneumBatb 9P HEKTUBHOE TyLUEHUE Noxapa (3aropaHus), 6biTb 6€30NacHoN Anst NPUPOAbI U Noden.

TPUTIOXKEHWE 1

ObsizamernbHoe
TEPMWUHBbI, TPUMEHAEMBIE B HACTOALLEM CTAHOAPTE, U UX NTOACHEHUA

Tabnuua 1
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CTtpanuua 7

TepMuH

[NosicHeHne

Moxap

Cuctema noxapHou
©6e3onacHocTn

YpoBeHb obecneyeHus
noxkapHon 6esonacHocTn

nokapHon 6e3onacHocTn

MoxapoonacHbln 0Tka3
KOMMIEKTYIOLLEero N3aenus

OObBbeKT 3aLnThI

YcTtonumBocTb ob6bekTa npu
noxape

VICTOYHMK 3axkuraHus

loproyas cpega

MoxapHas 6e3onacHoOCTb

Cwuctema npegoTepalLeHns
noxapa

OnacHbIn thakTop noxapa

Cwuctema npoTMBONOXapHOW
3aWuThbI

MpoTnBogbIMHAs 3alumTa

[optovecTb

MpepenbHoO gonyctnmoe
3Ha4eHne onacHoro gaktopa
noxapa

Kputuueckas
NPOAOIKNTENBHOCTL NoXapa

Mpoagykuuna

YpoBeHb noxapHON onacHoOCTU

OTKa3 cuctembl (aN1IEMEHTOB)

MoxxapHast onacHOCTb 06bekTa

Mo CT C3B 383.

MpumevaHne. OgHOBpPEMEHHO B HACTOsILEM CTaHgapTe nog
NoXXapoM MOHMMAaEeTCsl NMPOLECC, XapakTepuayloLwniics coumanbHbIM
n/vnn 3KoHoMM4YeckMM yuiepboM B pesynbrate BO3OEWCTBUS Ha
nogen wn/vnu matepuanbHble LEHHOCTU (haKTOpPOB TEepMMUYECKOro
pasnoXeHuss W/WUnu ropeHns, pasBMBalOLLMICA BHe crneuuanbHoro
ovara, a Takke NPMMeEHsIEMbIX OFHETYLLALLNX BELLECTB

Komnnekc opraHusauMoOHHbIX MEPONPUATUA U TEXHUYECKMX
cpeacTB, HanpaeneHHbIX Ha NpedoTBpalleHre noxapa u yuepba ot
Hero

KonnyecTBeHHasi oLieHKa BO3MOXHOTO yulepba ot noxapa

KonnyecTtBeHHass oueHka npedoTBpalleHHoro yulepba mnpu
BO3MO)XHOM MoXape

OTKas, KOTOPbIA MOXET MPUBECTU K BO3HUKHOBEHUIO NpederibHO
[AOMyCTUMOrO 3HaYeHUsl onacHoro hakTopa noxapa B 3aluLaemMomM
obbeme obbekTa

OTKa3 KOMMMEKTYOLLEro M3Oenusi, KOTOpPbIA MOXET NMPUBECTU K
BO3HMKHOBEHWIO OMacHbIX hakTOpoB noxapa

3QaHuve, coopyXeHue, NoMeLLeHne, NpoLuecc, TexHomnornyeckast
yCTaHOBKa, BELLECTBO, MaTepuarn, TpaHCNopTHOe CPEACTBO, U3denus,
a Takke MX 3fIEMEeHTbl U COBOKYNMHOCTU. B coctaB obbekTa 3awmThl
BXOOWUT 1 YenoBek

CBOICTBO 0ObeKkTa npenoTBpallaTb BO3AEWCTBME Ha fogen u
MaTepuanbHble LEHHOCTM oOnacHbIX (aKTOpOB MNoXapa W Ux
BTOPWYHbIX NPOSIBIIEHNIA

CpencrBo  SHEpPreTMYecKoro BO3OEWCTBUS,  MHMLMMpYloLlee
BO3HUKHOBEHWE FOpeHust

Cpepna, cnocobHasi camMOCTOATENbHO FOpeTb Mocre yaaneHusi
MCTOYHMKA 3aXuraHums

Mo MOCT 12.1.033.

MpumeyaHne. OQHOBPEMEHHO B HACTOSALEM CTaHAapTe nog
MOXapHOM OMACHOCTBbI0 MOHUMAETCS BO3MOXHOCTb  MPUYMHEHUS
ywiepba onacHbiMM akTopamu noxapa, B TOM 4ucrne WX
BTOPWYHBIMMW MPOSIBEHNAMM

Mo MOCT 12.1.033
Mo rOCT 12.1.033

Mo MOCT 12.1.033
Mo MOCT 12.1.033

Mo MOCT 12.1.033

Mo CT C3B 383

3HaueHne onacHoro dakTopa, BO34EWCTBME KOTOPOro Ha
yeroBeka B TeYEHME KPUTMYECKOWN MPOAOIMKUTENBHOCTM MoXapa He
npvBoauT K TpaBMe, 3a00feBaHul0 UMM OTKITOHEHWID B COCTOSIHWM
300pOBbSI B TEYEHWE HOPMATUBHO YCTAHOBIIEHHOrO BPEMEHM, a
BO3JENCTBME Ha MaTepuarbHble LEeHHOCTU He NPUBOAMT K notepe
YCTONYMBOCTU OObEKTA NpU NoXxape

Bpemsi, B TeuyeHMe KOTOpPOro OOCTUraeTcs npederbHO
AOnycTUMOoe 3Ha4YeHMe onacHoro goakTopa noxapa B yCTaHOBNEHHOM
pexvme ero U3MeHeHusi

CornacHo 3akoHy CCCP "O kadecTBe NpogyKUuMu v 3alumTe npas
notpedutens"
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* Ha Tepputopun Poccuiickon ®enepaummn gencreyet 3akoH Poccuiickon ®epepaumu "O 3awmnte npas notpedbutenen” ot 07.02.1992 N
2300-1. -

MprumedaHne narotoBuTeNs 6asbl AaHHbIX.

(N3meHeHHas pegakums, Mam. N 1).

TPUTIOXKEHWE 2
O6si13amernbHoe
METO[ ONPEQENEHUS YPOBHSA OBECMEYEHUSA MOXXAPHOW BE3OMNMACHOCTU NIOOEN

HacTtosiwumin meton ycTaHaBnMBaeT MOPSIAOK pacdeTa ypoBHS obecneyeHuss noxapHow 6Ge3onacHOCTM nogerd UM BepOSITHOCTU

BO3AEMCTBUA ONACHbLIX (PaKTOPOB MNoXapa Ha Nofen, a Takke 060CHOBaHNsA TpeGoBaHNN K 3(EKTUBHOCTU CUCTEM 0BECreHeHst NoXapHOM
6e30nacHoCTK nioaen.

1. CywHocTb MeToAa

1.1. MNoka3aTenem oueHKM ypoBHS obecneveHust noxapHow 6e3onacHoCTH niogen Ha obbekTax ABMNSAETCS BEPOSTHOCTb NpeaoTBpaLleHus
BO3AeNCTBMSA (5, ) onacHbIx haktopos noxapa (OPIT), nepeyeHb KOTOPbIX ONpeaensaeTcs HaCTOALMM CTaHAapTOM.

1.2. BeposaTHOCTb npepoTBpalleHus Bosgencteua O®PIT onpegensloT Ans MNOXapoonacHOW cuTyauuu, NpuM  KOTOPOW MECTO
BO3HWKHOBEHMWSA NoXapa HaxoauTCs Ha NepBOM 3Taxe BONMM3n 04HOro 13 3BaKyaLMOHHbIX BbIXOA0B U3 3AaHUS (COOPYXEHUS).

2. OCHOBHbI€e pac4eTHble 3aBUCUMOCTH

2.1. BeposiTHOCTb NpegoTepalleHuns so3agenctansa OPr (PB) Ha nogen B o6bekTe BbIYMCIIAT No hopmyrne

5 =11, M

rae {J; - pacyeTHas BEPOATHOCTb BO3AENCTBUA OPIN Ha OTAENLHOTO Yenoseka B rof.
YpoBeHb obecneyeHnss 6e3onacHOCTV nioden npu noxapax oTBevaeT Tpebyemomy, ecnu

0, <08, @

roe Q;‘ - [gonyctuMasi BeposiTHOCTb BoafeincTeua OOl Ha oTaenbHOro Yernoseka B ro,.

[onyctumyto BeposaTHOCTb Q;[ NPUHUMAKOT B COOTBETCTBUU C HACTOALLMM CTaHOAapTOM.

2.2. BeposiTHOCTb (QB) BbIYMCIIAIOT ANSA Noger B KaxaoM 3aaHum (momelleHumn) no dopmyne

QB =Qn(1_g)(]_ﬁ[.3)v (3)

rae (J, - BEPOATHOCTb NoXapa B 34aHUu B rof,;
F, - BEpOATHOCTb 9BaKyauum oaen;
P;[_S - BEPOSATHOCTb 3hheKTUBHON paboTbl TEXHUYECKMX PELLEHNI MPOTUBOMNOXAPHON 3aLLMTbI.
2.3. BeposiTHOCTb 3BakyaLun (‘E; ) BBIUMCASAIOT Mo dhopmyne
B =1-(1-B)1- 5. )

roe 153_1.[ - BEPOATHOCTb 3BaKyauun No 3BakKyalMOHHbIM NYyTAM;
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F

me - BEPOATHOCTb 3BaKyaLMn No HapYXHbIM 3BaKyaLUMOHHbIM NECTHULAM, NepexofamM B CMEXHbIE CEKLMMN 3[aHNS.

2.4. BeposiTHOCTb ( £ 1y ) BBIYMCAISIIOT MO 3aBUCUMOCTH

. BCIH £y L Tgg © (ﬁp + Tyl
TI‘[.3
Bp =058, ecom (g +1g5) & Tags 5)

0, ECOH £ 2 Tey,

rne Tgp - BPems OT Havana noxapa Ao 6rokMpoBaHWUA 9BaKyaLUMOHHBLIX NyTen B pesynsrate pacrnpocTtpaHeHns Ha Hux OO®l1, umerowyx
npeaensHo A0NyCTUMbIE AN MoAeN 3HAa4YEHUS, MUH;

ﬁp - pacyeTHoe BpeMsi aBaKyaLuy IOAeN, MUH;

Ty - UHTEPBaN BpeMeHU OT BO3HWUKHOBEHUA NoXapa [0 Ha4dana 3BaKkyauuu nogen, MyH.

PacuetHoe BpemMAa 3Bakyauuu noger u3 nomelleHun n 3naHun yCTaHaBnmBaeTCA NO pacyeTy BpeMeHW OBWXeHUA OOHOro wunu
HECKOINbKUX NMIOOCKMX NOTOKOB Yeped 3BaKyaluMOHHbIe BbIXOAbl OT Hanbonee yOaneHHbIX MeCT pa3MeLlleHna nogen.

Mpu pacyeTe Becb MyTb ABWKEHUSI NIOACKOrO NMoToka NoapasfensieTcs Ha yyYacTku (npoxop, Kopuaop, ABEPHON MPoeM, NECTHUYHbIN
mapL, TamByp) anuHon 4w wupuHoi  &; . HavanbHbIMM yyacTkamu sBMSOTCS NPOXoasbl Mexay pabouumu mMectamu, o6opynosaHueMm,
psagoaMun Kkpecen u T.n.

|_|pl/l onpegeneHnn pac4eTtHoro BpeMeHun annHa n WUpuHa KaXKgoro ydactka nytu aBakyauun NpUHAMAKTCA NO NPOEKTY. ﬂﬂMHa nyTn no
JIECTHUYHbIM MapLlaMm, a TakkKe no naHgycam namepdaeTcd no anvHe mapila. ,D,J'IVIHa nyTn B ABEpPHOM npoeme npuHnMmMmaeTcA paBHOPI Hynto.
I'IpoeM, paCI'IOJ'IO)KeHHbIVI B CTEHe TOMLNHOWN oonee 0,7 ™, a TakKxe TaM6yp cnegyet cyuTaTb CaMOCTOATENbHbIM  Y4aCTKOM

FOPU3OHTANIbHOro NyTn, MMEKLNUM KOHEYHYIO ONTNHY f!- .

PacuetHoe BpeMAa 3BaKyauuu nogen (ﬁp) cnegyet onpenendtb Kak CymMMy BpeMeHU OBUMXEeHUA NMI0ACKOro notoka no oTAeslbHbIM

ydacTtkam nyTu £; no copmyne

fo =H iy gt (6)

roe fl - BpeMA OBUXKEeHUA NIOCKOro NoToka Ha nepBoM (HaHaJ'IbHOM) y4vyacTKe, MUH;

52 ,1‘,3,...,51- - BpeMA OBMXKEeHUA NI0OCKOro NoToka Ha KaxKaoM U3 crieayrwmx nocre nepsoro y4actke nytm, MUH.

Bpems ABVKEHUS MIOACKOrO NOTOKA M0 NEPBOMY Y4acTKy MyTH (1), MUH, BBIYUCTIAKT NO popmyrne

il
==, )
!

roe fl - ANMMHa NepBOro y4YacTka nyTu, Mm;

¥ - 3HAYeHMe CKOPOCTU [ABWKEHWUS [IOACKOTO MOTOKa MO ropM3OHTaNbHOMY MyTV Ha NEPBOM Y4acTke, M/MUH, onpeaenseTcs no
Tabn.2 B 3aBUCMMOCTM OT NMOTHOCTK [ .

MnoTHocTb NtoAckoro notoka (L)) Ha nepBoM ydacTke nyTu, M 2/m2, BlumMcnAIOT Mo opmyre

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c

MameHeHnem N 1)

FOCT om 14 uroHsi 1991 2. Ne 12.1.004-91

Ctpanuua 10

roe Nl - YMCno foaen Ha NepBOM y4acTke, Yern.;

_MS
{8

7 - cpeoHss nnowaab ropusoHTanbHOM NPOEKLMM YeroBeka, NpuHUMaeMast paBHom, M2 :

B3POCOro B AOMAaLLHEN oaexae

B3pOCIOro B 3uMHeNn oaexae

noapocCTKa

0,1

0,125

0,07

&1 - WMpuHa NepBoro yyacTka nyTu, M.

CkopocTb V| ABWXEHMA NIOACKOro Nnotoka Ha y4dacTkax nyTu, cnefyrowmnx nocne nepsoro, NnpMHUMaeTcst no Tabn.2 B 3aBMCMMOCTU OT

3HaYeHMs! UHTEHCMBHOCTMW ABWKEHUS NIOACKOTO MOTOKA MO KaXXOOMY M3 3TUX Y4aCTKOB MyTW, KOTOPOE BbIYMCIISIOT AN BCEX Y4aCTKOB NyTu, B
TOM YUCre W ANs ABEPHBIX NPOEMOB, Mo hopmMyrne

d

9 a1'—1

B,

rae  &;,8;_4 - WipMHa paccmaTpuBaemoro i -ro 1 NPEAEeCTBYIOLWEro emMy yqacTka nyTu, M;

9)

iy . fy_1 - 3HA4YEHNA MHTEHCMBHOCTU ABUXEHNA NOACKOro NoToka no paccMarpusaeMomy i -My 1 npeawecTeyloLlemMy y4acTtkam nyTu, m/

MWH, 3HaYeHWNe MHTEHCUBHOCTU ABWXXEHUS MIOACKOro MoToKa Ha NepBOM yvacTke NyTu (g = g;_1 ), onpeaensiemoe no 1abn.2 no sHayeHuo
LY , yctaHoBneHHoMy o copmyne (8).

MnoTHoCTL [opu3oHTanbHbLIN [BepHon JlecTHuua BHU3 JlectHyua BBepx
notoka [, M2 nyTb npoem
m2
CkopocTb WNHTER- NHTeH- CkopocTb | MHTeHcmBHOCTL | CkopoCTb | IHTEHCMBHOCTL
v, M/MUH | CUBHOCTb | CUBHOCTb ¥, M/MUH &, M/MUH v, M/MUH &, M/MUH
g, 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 47 141 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 bonee 15 13,5 8,5 8 7,2 11 9,9

Tabnuua 2

MpumedaHme. TabnuyHoe 3Ha4YeHMe MHTEHCUBHOCTM OBWXKEHMS B ABEPHOM Mpoeme npu nnotHoctu notoka 0,9 n 6onee, pasHoe 8,5 m/
MWH, YCTaHOBMNEHO ANS ABEPHOro npoema wmpuHon 1,6 m 1 6onee, a npu 4BEPHOM NPOEMe MEHbLUEN LUMPUHBI & MHTEHCMBHOCTb ABUXEHUS
cnepyet onpeaensaTtb no dopmyne & = 2,5+3,755 .
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[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c

MameHeHnem N 1)
FOCT om 14 uroHsi 1991 2. Ne 12.1.004-91

Ctpanuua 11

Ecnu 3HaueHune g, , onpegensemoe no dopmyne (9), MeHbLLIE NN PABHO 3HAYEHWIO & 1y » TO BPEMS ABUXEHUS NO Yy4aCTKy nyTh (&; ) B

MUHYTY

Nnpuv 3TOM 3Ha4YeHnA & cnegyet NpUMHUMaThb paBHbIMU, M/MUH:

AnA ropu3oHTarnbHbIX nyTe17|
Ana ABepHbIX NpoemMoB
Ana nectHuubl BHU3

Ana nectHUuUbl BBEPX

16,5

19,6

16

11

(10)

Ecnu 3HayeHve g, onpeaeneHHoe no copmyne (9), 6onblue o .. , TO LUIMPUHY &; OAHHOTO ydacTka MyTU criedyeT yBenuuuBaTb Ha

Takoe 3Ha4yeHue, nNpn KoTopom cobntogaetcs ycnosue

Fr * Froay -

(11)

[Mpn HEBO3MOXHOCTWU BbINONHeHUst ycnoBusi (11) MHTEHCMBHOCTb M CKOPOCTb ABWXKEHWSI FOACKOrO MOTOKa MO y4acTky nyTu i
onpegensiotr no Tabn.2 npu 3HadeHun [1= 0,9 n Gonee. MNpy 3TOM [OMKHO YYMTLIBATLCA BPEMS 3aQEPXKN [ABWXKEHUS NoAen uns-3a

06pa3OBaBLU6FOCF| cKonneHua.

Mpun cnuaHum B Havane yvacTka i AByX W Gornee niOACKMX MOTOKOB (Y4EPT.1) MHTEHCUBHOCTL ABWXEHUS (gy ), M/MUH, BLIYUCASIOT MO

dopmyne

rae g,_{ - MHTEHCUBHOCTb ABWXXEHUS JIOACKMX MOTOKOB, CIIMBAIOLLMXCS B Ha4ane yqactka i, M/MuH;

3!-_1 - LUWWPUHa Yy4aCTKOB NYyTU CIUAHUA, M;

&i; - WnpMHa paccMaTprUBaeMoro yyactka nyTu, M.

& Y

1

MNavgre

;_'uu

LTS J:':‘.' *).‘Q-h

A
gt

Yept.1. CnusiHne nNoackux NOTOKOB

= -1 D1

(12)
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[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c Ctpanuua 12
MameHeHnem N 1)
F'OCT om 14 utoHss 1991 2. Ne 12.1.004-91

Ecrnu 3HaveHune g, , onpegeneHHoe no dopmyne (12), 6onblue ¢ ya , TO WUPKUHY &; AaHHOMO y4acTka MyTv crieayeT yBenuumsarb Ha
TaKyto BenuuuHy, 4tobbl cobnioganock ycnosue (11). B aTom cnyyae Bpems OBMKEHWS MO y4acTKy i onpegensietcs no dopmyne (10).
2.5. BpemMa Tg; BbIMMCMAIOT MyTEM pacyeTa 3HaYeHW OOMyCTMMON KOHLUeHTpauuu apima v apyrux Ol Ha aBaKyalMOHHbIX NyTAX B

pasnnyHble MOMEHTbI BpeMeHn. [lonyckaeTcsa Bpemst T NPVHUMAaTL paBHbIM HeobxooMMOMY BpeMEHU 3BaKyaLmmn 31{5 .

Heobxogumoe BpeMsi sBaKyaLun pacCUUTLIBAETCA Kak MPOU3BEAEHWE KPUTUYECKOW Ansi YeroBeka MpOAOIDKUTENbHOCTM NoXapa Ha
KoadhpmumeHT 6esonacHocTu. MNpegnonaraercs, YTO KaAbI ONacHbIN (hakTop BO3AENCTBYET Ha YerioBeka He3aBMCUMO OT OpYrux.

Kputuyeckasi npodormkuTensHOCTb Noxapa ANs Nofen, HaxoaaWwmXcsl Ha aTaxe odara noxapa, onpeaensieTcs U3 ycrioBust 4OCTUXKEHUS
ogHuM u3 OOl B MO3TaXHOM KOpuAoOpe CBOEro npedenbHO AOMYCTMMOrO 3HadeHus. B kayecTBe KpuTepus omacHOCTM AN nogei,
HaxodALMXCS Bbllle o4yara noxapa, paccMaTpuBaeTcs YCroBue [OOCTWXKeHMs oaHuM u3 ODI npedenbHO A0OMNYCTUMOTO 3HAYeEHWUs B
NECTHMYHOM KIeTKe Ha YPOBHe aTaxa noxapa.

3HauveHus TeMmnepartypbl, KOHLI,eHTpaLI,VIVI TOKCUYHbIX KOMMOHEHTOB MPOAYKTOB FopeHusa u ONTUYECKOW MNNOTHOCTM AbiMa B Kopungope
3TaXa noxapa un B NECTHUYHOW KreTke onpenendrTca B pedyribrate peleHUAa CUCTeMbl ypaBHeHMVI TennorazoobmeHa Ons nomMeLyeHun
o4ara noxapa, No3TaXKHoro Kkopuaopa u NECTHUYHOW KNETKM.

ypaBHeHVIﬂ OBWXEHUA, CBA3biBaKOLMe 3Ha4YeHund nepenagos [aBneHun Ha npoemax Cc pacxogamum 4yepes npoembl, UMeET BUO

G = sign (APWB(y -~ y1)[2510P] (13)

roe (F - pacxop Yepes npoem, krc—1;
K - koadhuumeHT pacxoga npoema (4 = 0,8 ansi 3akpbIThiXx NPoeMoB U k= 0,64 AN OTKPbITLIX);
5 - WwmMpuHa Nnpoemos, M;
Y3,¥] - HKHAS 1 BEPXHAS IPaHNLb NOTOKA, M;
£7 - NNOTHOCTb rasoB, NPOXOAALLMX Yepes NpoeMm, Kr-M—3;
ML - cpegHui B npegenax Y=, nepenaj nonHbIX nasnenun, MNa.

HWXHAS N BEPXHSAS rpaHuLbl MOTOKA 3aBUCAT OT MOMOXEHUSA MIIOCKOCTM PaBHbIX AaBfEHUI

_H5
g(ﬁj _-':'1':',

rae & .-_"-':} - cTaTMyeckoe JaBneHne Ha YpoBHe nona  i-ro U J -ro nometueHun, Ma;

yo (14)
55104 - cpeaHeoBbeMHble NIOTHOCTU rasa B f-M U i -M MOMELLEHUAX, KI*M—3 ;
£ - ycKopeHue CBOBOAHOro NafeHns, M-c—2 .

Ecnu nnotHocTb paBHbIX AaBNEHW pacnonaraeTcs BHe rpaHuL, paccMatpueaemoro npoema (g 24 wnu ¥y Zk4), To notok B

npoeme Te4eT B OAHY CTOPOHY W rpaHunLibl NOTOKa COBMaAaroT ¢ (PU3UYECKUMM rpaHuLamMu npoema Ay 1 A+ . MNepenap gasnequit (AF ), Ma,
B 3TOM CIly4ae BbIMUCHSAIOT MO hopmyre

AP =E~F+ gl +Ig)log o, )i2. (15)

Ecnv nnockocTb paBHbIX A@BMEHUI pacrionaraetcsi B rpaHuuax notoka (%) < ¥y < #7), To B npoeme TekyT ABa notoka: U3 i -ro

MOMELLEHUA B f - U U3 -T0 B i -€. HMKHWUI NOTOK UMEET rpaHmLibl A1 v ¥p, nepenaf faeneHns AP AN 3TOrO NOTOKa ONMPEAensAeTcs no
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[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c Ctpanuua 13
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dopmyne
AP=B-B+gly+mlpo;-o )2 (16)

MoTok B BEPXHEN YacTu Npoema UMEET rpaHuubl sy U A+ , nepenap Aasnequs (A5 ) AN Hero paccunTbiBaeTcs no (opmyre

AP =R - B+ gl +yllo; -0 )iz (17)

3Hak pacxofa rasos (BXOASLMIA B MOMELLUEHWE Pacxof CHATAETCH MOMOXUTENbHBIM, BLIXOASALWMA - OTPULATENbHBIM) M 3HAYeHne [
3aBUCUT OT 3HaKa nepenana AaBneHui

—1,E=pj- opH AP <0

o, stignil AF) = — : (18)
+Lo=p; mpm AF2D
YpaBHeHe 6anaHca Macchl BbIpaXaeTcs 3aBUCMMOCTbIO
dlpV)idi=w+2G - 20 (19)
1 k
roe VJ - 06bem nomeLLeHusi, M3 ;
i - Bpems, c;
¥ - CKOPOCTb BbIrOPaHWsA NOXapHO Harpysku, krc—1 ;
ZG' - CyMMa pacxof10B, BXOASALMX B NOMeLLeHne, Kr-c—1 ;
1
% Gy CyMMa pacxofioB, BbIXOASLLMX U3 MoMeLLeHus, kr-c—1 .
YpaBHeHne 3Heprum AN KOpuaopa v NeCTHUYHON KMeTKM
A€o0 7Ty 1dh = Cy S TG =Ty SGr, @
1
rae ', C'p - yaenbHas u3oxopHas 1 nsobapHas Tennoemkocty, k- kr—1-K-1;
T TJ.- - TeMnepaTypbl rasoB B i -M U _f -M nomeLueHumsix, K.
YpaBHeHWe 6anaHca Macc oTaerbHbIX KOMMOHEHTOB NPOAYKTOB FOPEHNs U Kucropoaa
d(Xp poiVi)idi=wly + X X1 ,0 - XL,;‘%GI: , 21)
1

roe XL,:‘=XL,J' - KOHLIEHTPaLUMa [, -ro KOMMNOHEHTa NPOAYKTOB rOPeHUst B_j -M U i -M nomeLeHmsx, r-kr-1;

L - KONn4ecTBO [, -f0 KOMMOHEHTa MPOAYKTOB FOPeHMs (KCHopoaa), BhiAenatowerocs (MOroWatowerocs) npyu cropaHni OgHoro

Kurorpamma noxapHom Harpysku, Kr-kr—1 .
YpaBHeHWe GanaHca onTUYecKon NNOTHOCTU AbiMa
EF'ti.-dp:jfdf.=me +Zﬁ!-G!- —;LJ-%G;C‘ 22)
1
A€ [i;.fi; - ONTUYECKAR NNOTHOCTb fbiMA B j-M W i -M MOMELLEHMSIX, Hn-m-1;
D, - AbIMooBpasytoLias cnocobHOCTL MOXapHON Harpyaku, Hn-mz-kr=1.

OnTuyeckas NNOTHOCTbL AbiMa Npwu 0BbIYHbIX YCIOBUSIX CBA3aHa C pacCTostHUEM NpeaensHON BUANMOCTY B AblMY COOTHOLLIEHNEM
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I = 23814 (23)

3HadeHune BpEeMEHM Havana 3BaKyaulun Ty- AN 34aHun (COOpy)KeHMVI) 6e3 cucteM OnoBeLLEHMST BbIYUCASIOT MO pesynbratam
nccnegoBaHWA nosedeHus nogen npu noXapax B 30aHNAX KOHKPETHOro Ha3Ha4eHu4d.

Mpy HamuumM B 34aHUM CUCTEMbI OMOBELUEHWSI O MOXape 3HayeHue T, . MPUHUMAKOT PaBHbLIM BPEMeHU cpabaTbiBaHus CUCTEMbI C
YY4ETOM €€ MHEepPUMOHHOCTU. MNpu OTCYTCTBUM HEOOXOOUMBIX MCXOOHbLIX AaHHBLIX A4S onpefderneHvs BpeMeHM Hayana 3Bakyaluun B 30aHusX
(coopyxeHusx) 6e3 cuMCTeM OMOBELLEHUSI BEMUYMHY Ty, CreayeT npuHumatb pasHon 0,5 MWUH - Ana aTaxa noxapa v 2 MUH - Ans
BblLLUENeXalLluxX aTaxewn.

Ecnn mectoMm BO3HMKHOBEHUSA noxapa ABNAeTCA 3alibHOe NnomMelleHue, rge noxap MoOXXeT ObITb o6Hapy>KeH OOHOBpPEMEHHO BCEMMU

HaxogdawmMmMmca B HeM noabmMun, TO Tys gonyckaetca NpUuHUMaTb paBHbIM HYIHO. B atom cny4yae BepoATHOCTb (1531.[) BbIHUCNAKOT MO

3aBNCUMOCTHU

0999 BUN £ L,
F = 24
A 0, BLINE ), b @)

roe iy - HeobxoamMMoe Bpems aBaKyaLun U3 3abHbIX MOMELLEHUIA.

MpumeyaHue. 3gaHmamn (CoopyxeHusMr) 6e3 CUCTEM OMOBELLEHUS] CHUTAIOT Te 34aHUs (COOPYXXEHUST), BOZHUKHOBEHME NoXapa BHYTpU
KOTOPbIX MOXET ObITb 3aMe4eHO OAHOBPEMEHHO BCEMU HaXOAALWMMUCS TaM NIoAbMMU.

Pacuer {5 NnpousBoguTcst Ans Haubonee onacHOrO BapuaHTa pas3BUTWSI MoOXapa, XapaKTepusylollerocst HanGomnblMM Temrom

HapacTtanust O®l1 B paccmatpnBaemomM nomMetteHun. CHayana paccunTbIBalOT 3HAYEHUS KPUTUYECKON MPOAOIMKUTENBHOCTM NoXapa (.CKF) no

YCNOBUIO AOCTUXEHUS KaxabiM n3 Ol npegensHO 4ONYCTUMbIX 3HAYeHUI B 30He nNpebbiBaHus niogen (paboden 3oHe):

Mo MOBbILLIEHHON TEMNepaType

1rn

g LBl 00 (U g 3% Y (25)
oA (273 +1)z 1-phQ
no notepe BuanMocCTu
yylin
ne _ |8 | Pin(L05xE) , (26)
14 Iy 8D,z
No NOHWMXXEeHHOMY coAepXXaHUKo Kucnopoaa
r _11 in
o, |# 0,044
2 ={ % 1- : (27)
® 14 B, i
——2 40,27z
=
Nno Kaxgomy m3 ra3oo6paaHb|x TOKCUYHbIX NPOAYKTOB ropeHus
-1 1In
ar _)B[ U PE , (28)
o4 Blz
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rae 5 - pasMepHbli KOMMNMEKC, 3aBUCALLMIA OT TENNOTLI CropaHnst MaTepmana u ceoboaHoro obbema NOMeLLEHNs, Kr;
fy - HavanbHas TemnepaTypa Bo3dyxa B nomeuieHum, °C;

} - NnoKasaTeslb CTeneHu, y‘-IVITbIBaIOLIJ,VIIZ M3MeHeHne MaccChbl BblropaloLllero matepuana Bo BpeMeHHU;

A - pasmepHbIl NapameTp, YYMTbIBAOLLMI YAENbHY0 MacCOBYHO CKOPOCTb BbIrOpaHWsi ropiodero matepvana v niowaap noxapa, kr-c

Z - ©espas3MepHbll napameTp, Y4uTbiBalOWMIN HepaBHOMepHOCTb pacnpegerneHus OPI1 no BbicoTe NOMeLLeHuUs;
' - HU3wWas TennoTa cropaHua martepuana, MOx-kr-1;
C’p - yaenbHas nsobapHas TennoeMkocTb rasa, Mox-kr—1-K-1;

£ - KOa(hPMLMEHT TENNONOTEPS;
T - KO3 (PULMEHT NOMHOTLI FOPEHUS;
[+ - cBOGOAHbLIN 06BbeM nomelueHns, M3 ;

2 - KO3hULMEHT OTPAKEHNS MPEAMETOB Ha NyTsIX IBaKyaLuu;

F - HayanbHas OCBELLEHHOCTb, JIK;

EHP - NpeaernbHas AanbHOCTb BUAMMOCTY B AbIMY, M;

L), - nbIMooGpasytowas cnocobHOCTL ropsilero matepuana, Hn-m2- kr—1;

7. - yOenbHblii BbIXOA TOKCUYHBIX ra3oB Npu cropaHuu 1 kr matepuana, kr-kr—1;

& - npegenbHO OOMYCTUMOE COAEepXaHWe TOKCUYHOrO rasa B MOMELLEHUN, Kr-M—3

(XCOQ =011« M-3; Xrn=1,16-10-3 kr-m-3; Xy =23-10-0 kr-m-3);

ng - yAenbHbIN pacxog Kucnopoga, Kr- kr—1.

Ecnv nop 3Hakom norapudma nomnydaeTcs oTpuuaTtenbHoe 4ucno, To AaHHbln O®I He npeactaensieT onacHoctw. lMapameTtp 2
BbIYMCIIAOT N0 popmyne

Fi Fi
Z=— & 14—\, npn H £6m, (29)
" r [ H
rae j; - BbicoTa paboyert 30HbI, M;
A - BblcOTa NOMELLEHNS, M.
Onpegensietcs BbicoTa paboyei 30HbI
h=h +17-058, (30)

rae fig; - BbICOTA NOLLAAKN, Ha KOTOPOW HAXOAATCA NMIOAN, HaA NOMOM MOMeLLeHNs, M;

g - Pa3HOCTb BbICOT Mofa, paBHaA HYNKO NpU rTOPU3OHTAlIbHOM €ro pacnoyioXeHuu, M.
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Cnegyet umeTb B BMAY, YTO HamMbonbluen OnacHOCTU NpW MoXape nogBepraitTcs Mgun, Haxoaswmecs Ha Gonee BbICOKOW OTMETKe.
MoaTtomy, Hanpumep, Npu onpegeneHnn HeOBXOAMMOro BpEMEHU 3BaKyaluu nogert U3 naprepa 3puUTENbHOro 3ana C HaKOHHbIM MOroM
3HayeHue j crneayet HaxoAUTb, OPUEHTUPYSICb Ha Hamboree BbICOKO PacnofioXeHHbIe psiabl Kpecen.

MapameTpbl 4 W # BbIYUCHSIOT Tak:

ANS Cry4as ropeHuns KUAKOCTU C YCTaHOBMBLUEHCS CKOPOCTbIO
A=wp F, o u=1,
rAe g - YAerbHas MaccoBas CKOPOCTb BbIFOPaHMS XMAKOCTH, Kr-M—2- c~1;

ANsi KPYTrOBOTO pacnpocTpaHeHust noxapa

2 =
A=105y g v n=3,
[Ae ¥ - NHelHas CKOPOCTb PacnpoCTpaHeHNst nnameru, M - c=1;
AN BEPTUKANBLHONM UM FOPU3OHTANBHON MOBEPXHOCTU FOPEHNst B BIAE MPSMOYTONbHIUKA, OAHA M3 CTOPOH KOTOPOrO yBENMuMBaeTcs B
ABYX HaNpaBreHNsIX 3a CYET PacpOCTPAHEHIS! NIaMEHM (HanpUMep PacrpoCTPaHEHUE OrHS B TOPU3OHTANLHOM HaMPaBMEeHNM Mo 3aHaBecy

nocne oxaeaTa ero niamMeHeM Mo BCEW BbICOTE)

A=ywpvib n=2,

rae & - NnepneHanKynsapHbIN K HanpaBneHMo ABMKEHNS NITaMEeHN pas3Mep 30Hbl FOPEHUS, M.

Mpwn oTcyTCTBUM cneumanbHbIX TpeboBaHU 3HaYeHus ® U & npuHMMaroTcs paBHbiMM 0,3 1 50 NK COOTBETCTBEHHO, @ 3Ha4YeHne fnp
=20 m.

WcxogHble faHHble Ans NpoBeaeHNs PacvYeToB MOTYT ObITb B3SIThl U3 CNIPABOYHOM NUTEPaTYphI.

M3 nony4eHHbIX B pesynbrate pacyeToB 3HAYEHWNIA KPUTUYECKON NPOSOIMKUTENBHOCTM NoXxapa BbI6VIpaeTCF| MUHMUMalnbHoe

by = t0in 5, £52, 620, 627} @

Heobxonumoe Bpems aBakyauun noaen (fys ), MWH, U3 paccMaTpreBaemMoro NomeLLeHNsi paccunTLIBaoT No dopmyne

_ 0,825, .
&0

Mpw pacnonoxeHuyn mOAEN Ha pPas3nUyHbIX MO BbiCOTe Mowagkax HeobxoAMMmoe Bpemsi 3Bakyauuu criegyet onpenensTb Ans
Kakaow nnowagku.

» (32)

CBoboaHbln 06beM nomeLleHns COOTBETCTBYET pasHOCTM Mexay reomeTpuyeckum obbemMom M obbemMoM obGopygoBaHus wnu
npegmeToB, Haxopsawmxcs BHyTpu. Ecnm paccuntath cBOGOAHLII OObEM HEBO3MOXHO, [OOMycKaeTcs MpuHMMatb ero paBHbiM 80%

reomeTpuyeckoro obbema.

Mpyn HanMMuMM B 30aHUM HE3AABIMIAEMbIX FMECTHUYHBLIX KMETOK, BEPOATHOCTb (h ANA niofeil, HaxXOAAWNXCA B MOMELUEHNAX,

pPacnonoXeHHbIX BbILE 3Ta)ka Noxapa, BbIYMCNAT No dopmyne

Q=Qn(1_Pn.3)' (33)
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2.6. BeposiTHOCTb 3BaKyaLun nogem Pu.s MO HAPYXXHbIM 3BaKyaLWOHHbIM NECTHULAM U APYTUMU NYTAMU 3BaKyaLUW NPUHUMAOT PaBHOW
0,05 - B xunbix 3gaHusx; 0,03 - B ocTanbHbIX Npy Hanuumu Takux nytewn; 0,001 - npm ux oTCyTCTBUN.

2.7. BeposATHOCTb 3(h(PEKTUBHOTO cpabaTbiBaHUs NPOTUBONOXAPHON 3aLLUMTLI £ - BLIYMCIIAIOT MO hopmyne

Fe =1-TI0- &), (34)

i-1
rae # - YNCNOo TEXHUYECKNX peLLEHNIA NPOTMBOMOXAPHOW 3aLUNThI B 34aHUN;

£, - BEPOATHOCTb 3(PHEKTUBHOrO cpabaThiBaHUS § -0 TEXHUYECKOTO PELLEHMS.

2.8. [inga akcnnyaTnpyeMbix 34aHuin (COOPYXEHUN) BepOaTHOCTb Bo3aencTama Ol Ha ntoger JonycKaeTcs NPOBEPSATb OKOHYATENbHO C
MCMONb30BaHMEM CTAaTUCTUYECKUX AaHHbIX N0 dhopmyrne

Ny

L = (35)

el

rae # - KOSMUUMEHT, yuMTbIBaOLWMIA NOCTPadaBLINX Niogewn;
T - paccmaTpuBaeMbIl Nepuog aKcnnyaTaumm OOHOTUMHBIX 30aHWI (COOPYXEHUN), rog;
M - 4MCro XepTB noxapa B paccmMaTpuBaeMon rpynne sfaquii (COopyxeHuit) 3a nepuop,;

NEI - obLee 4Mcno nioaen, HaxoasiLLUMXCS B 30aHUSAX (COOPYXKEHUSIX).

OOHOTUMHBIMK  CYMTAKOT 34aHMA (COOPYXEHWs) C OAMHAKOBOMW KaTeropuen MoXapHOW OnacHOCTW, OAMHAKOBOro (PyHKUMOHANbHOro

Ha3Ha4yeHus n ¢ BriM3KMMM OCHOBHbLIMU napameTpamMmun. reoMmeTpu4eCKuMmn pasmepamm, KOHCTPYKTUBHbIMU XapakTepUCcTukamm, Koim4ecTtsomM
roploqeﬁ Harpysku, BMECTUMOCTbIO (‘-IMCJ'IOM nogen B 3L|,aHI/1M), npon3BoacTBEHHbIMU MOLLIHOCTAMMW.

3. OueHka ypoBHsi o6ecneyeHnss 6esonacHocTu nopen

3.1. [Ina npoekTnpyembix 34aHUN (COOPYXEHUI) BEPOATHOCTb NepBOHaYarnbHO oLeHMBatoT no (3) npu P3 , paBHOM Hynto. Ecnv npu aTom

BEINOMHSETCS ycroBue (3 < Q:, To 6esonacHocTb Nofelt B 3haHusiX (COopykeHusix) obecrnedyeHa Ha TpeGyemMOM YpOBHE CUCTEMOM

npefoTBpaLleHust noxapa. Ecnu sT0 ycnosue He BLINOMHSETCA, TO PacdeT BepoATHOCTU B3aumopenctaus™ O®I Ha mogen () cneayet
NPOU3BOAUTbL MO PACYETHLIM 3aBUCUMOCTSIM, MPUBEAEHHBIM B pa3a.2.

* TekcT AOKyMeHTa COOTBETCTBYET OpuUrnHany.- an/IMeLIaHVIe narotoBuTens 6asbl AaHHbIX.

3.2. [lonyckaeTcs yposeHb obecrnedeHmnst 6e3onacHoOCTY Niofel B 30aHUsX (COOPYXEHUsX) OLEHNBaTL N0 BEPOATHOCTU (/. B OOHOM W
HEeCKOMNbKMX NoMeLLeHusIX, Hanbornee yaaneHHbIX OT BbIXO4OB B 6€30MacHyto 30HY (Hanpumep BepXHUE 3TaXM MHOFOSTaXHbIX 34aHUN).

TMPUTIOXKEHUWE 3
ObsizamernbHoe
METOA ONPEOENEHUA BEPOATHOCTU BO3HUKHOBEHUA MOXAPA (B3PbIBA) B NMOXXAPOB3PbIBOOIMACHOM
OBBEKTE

HacTosimin meToq ycTaHaBnMBaeT NopsgoK pacyeTa BEPOSTHOCTY BO3HWKHOBEHUS Noxapa (B3pblBa) B 0ObeKTe 1 n3genuu.
1. CywHocTb MeToAa

1.1. BeposiTHOCTb BO3HMKHOBEHUS NOXapa (B3pbiBa) B MOXapoB3pblBOONACHOM OBbEKTE OMPEeAENnstoT Ha 3Tanax ero NPOEKTUPOBaHWS,
CTpPOUTENBLCTBA W AKCMIyaTaLmu.
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1.2. Ana pacyeTra BepOSATHOCTW BO3HWMKHOBEHUS MNoOXapa (B3pbiBa) Ha AENCTBYHOLUMX WM CTpOsLLMXCA OObekTax Heobxoanmo
pacrnonaratb CTaTUCTUYECKUMW [OaHHbIMA O BPEMEHU CYLLECTBOBAHMS Pa3fUYHbIX MOXApOB3PbIBOOMACHbLIX COObITUIA. BeposiTHOCTb
BO3HWKHOBEHMWS Moxapa (B3pbiBa) B MPOEKTUpyeMblXx OObeKTax OonpedensitoT Ha OCHOBe MnokasaTeneln HafeXHOCTU 3NIEMEHTOB OObeKTa,
MO3BOMSIOLWMX PacCUMTbIBATb BEPOSITHOCTb MPOM3BOACTBEHHOIO 06OPYAOBaHWS*, CUCTEM KOHTPOMsS W YMpaBlieHWsi, a Takke ApYrux
YCTPOWCTB, COCTaBNAOLLMX OOBEKT, KOTOPbIE MPUBOAST K peanu3aummn pasnmnyHbiX NoXapoB3pbIBOONACHBLIX COOLITUIA.

* TekCT JOKYMEHTa COOTBETCTBYET OopurnHany. - lpymeyaHmne na3rotosmrens 6asbl AaHHbIX.

Moa NoXapoB3pbIBOONACHbIMM MOHUMAaKT cobbITuS, peanu3auma KOTopbiX NpuBOOUT K 06pa3OBaHVI}O roploqe|7| cpeabl N nodaBneHunto
NCTOYHUKA 3aXUraHuA.

1.3. YucneHHble 3Ha4YeHMST HEOOXOAMMbLIX AJI PACYETOB BEPOSTHOCTU BO3HMKHOBEHMS MoXapa (B3pbiBa) MokasaTenen HadeXHOCTU
Pa3nnYHbIX TEXHOMOMMYECKMX annapaTtoB, CUCTEM YMNPaBIEHUs, KOHTPOMS, CBA3M U TOMY MOAOGHLIX, UCMOMb3yeMbIX NMPU NPOEKTUPOBaHUM
0o0bekTa, Unn UCXOoAHble AaHHble ANst ux pacyeta BblompatT B cootBetcTBun ¢ FOCT 2.106, MOCT 2.118, TOCT 2.119, TOCT 2.120, NOCT
15.001*, n3 HOpMaTMBHO-TEXHUYECKON AOKYMEHTaLMW, CTaHOAPTOB M NacnopToB Ha aneMeHTbl oObekTa. Heobxoaumble cBeaeHWst MoryT
ObITb Mony4eHbl B pesynebrate cbopa M 06paboTKM CTATUCTUYECKMX [AaHHblX 006 OTKaszax aHanusmMpyemblX 3MeMEeHTOB B YCMOBUSIX
aKcnnyaTauum.

* B Poccuiickon ®enepaumm gevicteyet FOCT P 15.201-2000.

C60p HeO6XO}J,VIMbIX CTaTUCTUYECKMX OaHHbIX NPOBOOAT NO eavHoun nporpamme, BXOAsSLLEN B COCTaB HAacTOSALWEro Metoaa.

1.4. ToxapoB3pbIBOONacHOCTb Noboro obbekTa onpeaenserTcsi NoXapoB3pbIBOONACHOCTHH €0 COCTaBHbIX YacTen (TEXHONMOrMYecKux
annapaToB, YCTaHOBOK, MOMELLEHWi1). BeposiTHOCTb BO3HWKHOBEHMSA Moxapa (B3pbiBa) B 06bekTe B TedeHue roga (1137 Bblumcnsior no

dopmyne
n
QI3) =1-T1[1 - @,(TD)], (36)
-1
roe Q!- {III1) - BEepOATHOCTb BOHMKHOBEHWS NoXapa B j -M NOMeLLeHnn obbekTa B TeYeHme roaa;

X - KONMYEeCTBO NoMeLleHun B oObekTe.

1.5. Bo3HukHOBEHME MNoXapa (B3pbiBa) B N06OM U3 MomelleHuin obbekTa (cobbiTve J77f ) obycnoBneHo BO3HWKHOBEHMEM MoXapa

(B3prBa) mnn B OQHOM M3 TEXHONOMM4YeCkmnx annapartoB, HaxodAWwKMXcA B 3TOM NMOMELLeHUn (CO6bITI/Ie HTAJ ), nnn HenocpeacTBeHHO B

obbeme uccrneayemoro nomelleHns (coboitue f7CY ). BepoatHocTs (Y (JII7) BbMMCNAOT No dhopmyre

& (I =1- ﬁ[]_Qj(HTA:'] - Oy, (37)
i

roe QJ.- (IITA) - BepOATHOCTb BO3HUKHOBEHUS MOXapa B _i -M TEXHOMOMMYECKOM annapare i -ro MoMeLLeHUsi B TeYeHne roaa;

{4 (777 - BeposTHOCTL BO3HMKHOBEHUS MoXapa B 06beMe i -ro NOMELLEHNs B TeUeHMWe roaa;

#2 - KONNYEeCTBO TEXHOIOIMYECKMX annapaTtos B i -M NOMELLEHUM.

1.6. Bo3HukHOBEHMWE noxapa (B3pbiBa) B MoOOM U3 TEXHONMOrMYecKMx annapaToB (cobbiTue HTAJ-) UNM HenocpeacTBEHHO B obbeme
nometlleHns (cobbitne 7)) oBycrosneHo cOBMECTHbIM 0GpasoBaHMeM roprodeii cpefbl (cobbiTue ') B paccMaTpusaemMoM dfeMeHTe

o6bekTa U1 NosiBMIEHNEM B 3TOW CPeAe UCTOMHUKA 3axuraHus (cobbitve F{3). BepositHocTb (L (110 ) nnm (QJ-(HTA)) BO3HWUKHOBEHUS!

noxapa B paccMaTpvMBaeMOM 3fieMeHTe OObekTa paBHa BEPOSTHOCTU OObeauHEHWsi (CyMMbl) BCEX BO3MOXHBLIX MOMApHbIX MepecevyeHni
(NponsBeaeHnin) crydaiHbix cobbITUIA 06pa3oBaHUS TOPIOYMX CPEA U NOSIBIEHMST UICTOYHUKOB 3aXkKUraHui

E N
(G (1I0) = &y kL—J1 Lzll' (I H3p) ], (38)
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roe & - KONMMYecTBO BMOOB rOPHOYNX BELLECTB;

2F - KONMYEeCTBO UCTOUHUKOB 3aXKUraHus;
I'C'y - cobbiTe oBpasosaHns k-t roprodeil cpeab;
Hﬂn - COBbITUE MOSABMEHUS # -0 UCTOYHWKA 3aXKUTaHUS;

(7 - cneunanbHbI CUMBON NepeceveHns (MPoM3BeaeHUst) CoBbITUM;

[l - cneumanbHbIn cumBon o6beamHeHNs (CyMMbl) COBLITHIA.

BepositHocTs (s (Z7C7 ) wnm (QJ,-(HTA)) BLIYVCASAIOT MO annpoKcUMMpyioLLent hopmyre

E N
O (IO =1=TITT [1- Qs (TCy) Qi H3, 1 TC, (39)
I=1n=1
rae {5 (77 ) - BEpOATHOCTb NOSABNEHUS B i -M 3NeMeHTe 06bekTa j; -1 ropiodeit cpefibl B TeHeHue roaa;

Ch(H5,/I'CL) - ycnoBHas BepoATHOCTb MOSBMEHMA B {-M aneMeHTe obbekTa 7 -ro MCTOYHMKA 3akKMraHus, CnocoBHOro

BOCMNIIaMEHUTb & -10 FOpIoYyLo cpeay.
2. PacyeT BepoAATHOCTU 0Opa3oBaHusi roploven cpeabl

2.1. OBpasosaHue roptodeit cpeasl (CobbiTre I ) B paccMaTpuBaeMoM afieMeHTe 06bekTa 06yCrnoBeHO COBMECTHLIM MOSABIEHNEM B
HeM OOCTaTO4YHOro KONM4ecTBa roproyero BellecTsa unv matepuana (cobbitme 5 ) n okucnutens (cobbitue ()& ) ¢ y4eTOM napameTpoB
COCTOSIHUA (TemnepaTypbl, AaBneHns u T.4.). BepoaTtHocTb obpasoBaHusa j - roptoven cpeabl (Q!- (FCL,)) ANnA cryyas He3aBMCUMOCTU

cobbiTun '8 1 (E BbIMMCIAOT No hopmyrne

GiC) = (T8 0K, k=1+10(m-1), (40)
rae (&;(I'B;) - BEPOATHOCTL MOSBNEHNS AOCTATOYHOTO ANA 06pa3oBaHns roptodeil Cpeabl KonMYecTsa [ -fo roploYero BellecTsa B i -M

anemMeHTe obbekTa B Te4eHne roaa;

LUK, - BEpOsSTHOCTL MOSIBMEHUS JOCTATOYHOMO ANsi 06pa3oBaHUs roproYeit cpedbl KOMUYECTBa  # -0 OKUCIUTENs B i -M
anemeHTe obbekTa B TeueHue roaa;

k,f,m - NOpPAAKOBblIE HOMEepa roproqeﬁ cpenbl, ropro4ero sewecrtsa U okKucnnuTens.

2.2. lNosiBneHne B paccMaTpuBaeMOM 3fieMEHTE OObeKkTa rOprHYero BellecTBa jf -fo Buaa sABMNSETCs CNneacTBMeM peanusauum niobomn

W3 i, NpuunH. BeposaTHocTb (; (F'5} ] BbluMCnsIOT No dhopmyne

Ly (T8) =1_].E.[[1_Q:' [ﬂn)]’ (41)

n=1
rae (@, ) - BEPOATHOCTb peanusaumum niobon Us i, NPUHMH, NPUBEAEHHBIX HUXKE;

{* (1) - BEPOATHOCTb NOCTOAHHOIO NPUCYTCTBUA B i -M dNEMeHTe 0BbekTa roplovero BeliecTsa k -ro Buaa;

Qi (ﬂg}l - BEpOATHOCTb pasrepMetmnsaumm annapartoB Unu KOMMyHVIKaLJ,I/IVI C roproymMm BeLecTBOM, pacnosioXXeHHbIX B i -M 3nemMeHTe
0bbekTa;

Q!- I:Q'.E:I - BEPOATHOCTb 06paaoBaH|/|;| roproyero seulecrtsa B pesynbraTte XUMUYECKOMN peakummn B i -M anemeHTe 06bEKTa;
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QJ- (44) - BEPOSITHOCTb CHWXKEHUS! KOHLEHTpauuu drnermarm3atopa B roprovem rase, nape, XvWAKOCTUM UK aspOB3BECU i -TO AfIeMeHTa
obbekTa HKe MUHUMAanNbHO A0NYyCTUMON;

{;{cz5) - BEPOATHOCTb HapYLIEHUS NEPUOAUYHOCTI OYUCTKN i -0 3remMeHTa 06beKTa OT roploumnX OTXOA0B, OTIIOKEHWA MbK, Nyxa 1

T.0.;
Z - KOMUYECTBO @y MPUYMH, XapaKTepHbIX AMNs § -ro 06bekTa;
# - NOPSAKOBbLIN HOMEP MPUYMHBI.

2.3. Ha pewctBylolmMX M CTpOsILLMXCA OObeKkTax BepOsITHOCTb (Qz- (an)) peanu3auun B i-M 3remeHTe obbekta g, MPUYUHBbI,

npuBoasLLEN K MOSIBNEHMIO j -TO TOPtOYEro BELLEeCTBa, BbIYUCIISOT HA OCHOBE CTATMCTUYECKMX OaHHbIX O BPEMEHU CyLLEeCTBOBaHMS 3TOW
NPUYKUHBI No hopmyne

Ko
Gilay)=— _Z-Tj , (42)
Tp =l
rae Ky - koadduumeHT 6e3onacHoCTU, onpeaeneHne KoToporo U3NIOKEHO B paaa.4;
Ty - @HANM3NPyeMmblit NEPUOLL BPEMEHM, MUH;

#1 - KONNYeCTBO peanuaaunmn &y, NPUYNHBI B i -M anemeHTe 0ObekTa 3a aHanuanpyemblii Nepunog BpEMEHN;

T; - BPEMsi CyLIECTBOBAHWUS g, MPUIMHBI NOSBNEHMS J--ro Buga roptoyero BelwlecTBa npu - peanusaumMu B TeveHue

aHanusnpyemoro nepuoaa BpemMeHun, MUH.

O6Lwwue TpeboBaHus k NporpaMmmMe cbopa u 06paboTKM CTAaTUCTUYECKUX OAHHbIX U3NOXEHbI B pasa.4.

2.4. B npoeKkTpyeMbIX arieMeHTax 06bekTa BEpOSITHOCTb [y (2, J] BLIUMCASAIOT AN Nepuoda HOPManbHOW SKCnnyaTauumu anemeHTa

KaK BEpPOSITHOCTb 0TKa3a TEXHUYECKUX YCTPOCTB (M3enuit), o6ecrneynBaloLinx HEBO3MOXKHOCTb peanmsaLnn , MPUYnH, o popmyne
_q_ _1_ AT
Qz' (an) =1 P; (an ) l-e ’ (43)

rae 5 (an) - BEPOSTHOCTb Ge30Tka3HoW paboThl MPOM3BOACTBEHHOIO 06OPYAOBaHNS (M3OEnUst), NCKIoYaKoLWEero BO3MOXHOCTb peanusaumm

ey NPUYUHDI;

}, - MHTEHCUBHOCTbL OTKa30B MPOM3BOACTBEHHOrO 0BOPYAOBaHMS (M3AENNA), NCKITIOYAIOWEro BO3MOXHOCTL Peanusaumm ¢, MPUHuHbI, Y
-1-

T - o6wee Bpems paboTbl 060pyaOBaHNSA (M3QENUS) 3a aHanNM3Mpyemblin NEpUOA BPEMEHM, Y.

2.5. [laHHble 0 HagexxHOCTV obopynoBaHUst (M34enus) NpMBeAeHbl B HOPMaTMBHO-TEXHUYECKMX AOKYMEHTaX, CTaHaapTax U nacnoprax.
MHTEHCMBHOCTb OTKA30B a51eMeHTOB, NPMGOPOB 1 annapaToB NpvBeaeHa B pasf.5.

2.6. Mpu oTCyTCTBUM CBEAEHMII O NapaMeTpax HaOeXHOCTW aHanuavMpyemoro obopyaoBaHus (M3genvs) nocriegHue onpeaensoT
pacyeTHbIM NyTeM Ha OCHOBE CTaTUCTUYECKMX AaHHbIX 06 OTka3ax atoro obopyaoBaHus (M3genus).

2.7. MNosiBNeHne B i -M anemMeHTe 00bekTa j -ro Buaa OKUCIUTENS ABMSIETCH CNEACTBMEM peanusaumm nobon na E:'n NPUYKH.

BeposiTHocTb ( £ [OKk) ) BBIMMCASIOT N0 hopMyre

0,(0%)=1-TI[1- 0 (5], (a4

n=l
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rae I[E:-n) - BEPOATHOCTb peanu3saumumn nGoit U3 &, NPUUMH, NPUBEAEHHBIX HUXE;

Q!- (bl) - BEPOSATHOCTb TOrO, YTO KOHLUEHTpaLMa OKUCIUTENS, NO4AaBaeMOro B CMeChb i -ro anemeHTa obbekTta, GonbLue ,EI,OI'IyCTIAMOVI no
ropr4ecTu;

Q!' (bz) - BEPOATHOCTb MOACOCa OKUCINTENS B § - MOMEHT C ropro4mMmM BeLLeCTBOM;
Qj (E}B) - BEPOATHOCTb MOCTOSAHHOIO NPUCYTCTBUSA OKUCITUTENS B i -M SrIeMeHTe 00beKTa;

£ (b4) - BEPOSITHOCTb BCKPbITUS §-TO anemeHTa obbekTa C ropiouvm BellecTBoM 6e3 npeaBapuTensHOrO npornapusaHust (Npogysku
MHEPTHbIM rasom);

Z - KOMUYeCTBO &, MPUYWH, XapaKTePHbIX Afs i -ro anieMeHTa 0GbekTa;
# - NOPSIAKOBLIA HOMEP NMPUYMHBI.

2.8. BeposaTHOCTM (QJ- [bn)) peanu3aumm cobbITui, 0bycnaBnMBaKOLMX BO3MOXHOCTb MOSABNEHUS OKUCIUTENSA i -0 BUAa B OMacHOM

Konu4yecTBe, BbIMUCNSAIOT ANs NPOEKTUPYEMbIX dfieMeHTOoB Mo copmyne (43), a Ansa CTPOAWMXCH U OENCTBYOLWUX dNIEMEHTOB Mo hopmyne
(42).

2.9. BepostHocTb (% I{bg)) rnoacoca OKWCNUTENsI B annapaT C FOprYMM BELLECTBOM BbIMUCMSAIOT Kak BEPOSTHOCTb COBMECTHOW

peanusaumMn syx cobbITWIA: HaxoxaeHue annaparta nog paspexeHuem (cobbiTve Ij) M pasrepmeTusaunn annapata (cobbitve S5) no
dopmyne

Qi(ba) = G5 ) 0 (52). (45)
2.10. BeposTHocTb ({ I:Sl:l) HaxoXgeHus i -ro aneMeHTa obbekTa nog paspexeHuem B obLieM criyyae BbluMCHAT no dopmyne (42),

npuHnmatroT paBHOVI eaunHuude, ecnn 3neMeHT BO BpeMdA pa60TbI HaxoguTca noph paspexeHunem, u 0,5, ecnn anemMeHT ¢ paBHOVl
nepnoanvyHOCTbO HaxoanTCcA NoA pa3pexeHnem 1 gaBneHnem.

2.11. BeposTHocTb (1 IISQ)) pasrepMeTM3aummn i -ro aremMeHTa Ha pasHbiX CTagusx ero pa3paboTku u SKCnnyaTauuy BbIYUCISIOT MO
dopmynam (42 n 43).

2.12. Tlpu pacyeTe BeposSITHOCTM 06pasoBaHWs B MNPOEKTUPYyeMOM dnemeHTe obbekta roprodent cpedsl (L I:F C’)), HapyLeHns
PEXMMHOIO XapaKkTepa He y4uTbIBatoT.
2.13. MNpn HeOBXOAMMOCTM YUUTBLIBAKOT U MHbIE CODBITUS, NPMBOAALLME K 0Opa30BaHMIO roproYer cpeabl.

3. PacueT BeposITHOCTU NOSIBNEHUA UCTOYHMKA 3aXXUraHUs (MHMLIMMPOBAaHUSA B3pbIBa)

3.1. TMosiBNeHWe #-T0O WCTOMHUKA 3aXWUraHWs (MHULMMPOBAaHUS B3pbiBa) B aHanusMpyeMoMm anemeHTe obbekTa (cobbitve A5, )

0BGYCIOBMNEHO MOSIBIEHNEM B HEM # -F0 QHEPreTUHecKoro (TEnsioBoro) WcToudHuka (cobbitve 741, ) ¢ napameTpamu, [OCTATOMHBIMK Ans

BOCMIaMeHeHUss j; - roptodeit cpeabl (CobbiTue B;‘;). BeposTHocTs (4 (#15, / I'Up)) nosiBneHus # -ro UCTOYHMKA 3aXWraHus B i-M

anemMeHTe 0ObekTa BbIYMCASHOT MO (popmyne

Oy (M5, 1 TCy) = G(TH ) Oy(By) (46)

rae s (7H, ) - BEpOATHOCTL NOSABNEHUA B § -M 3NEeMeHTe OBbeKTa B TEUYEHNE rofla # -f0 3HEPreTUHecKoro (TENMoBoro) UCTOYHUKA;

ot (35] - YCIOBHasi BEPOSITHOCTb TOMO, YTO BOCMMAMEHSIIOWAs CNOCOGHOCTL MOSIBUBLLENOCS B i-M 3rieMeHTe obbekta # -fo

3HEepreTMYecKoro (TensIoBOro) MCTOYHUKA AOCTaTouHa AN 3aXXuUraHns j -1 roprodert cpefbl, HaXO4sLWencs B 3TOM afieMeHTe.

3.1.1. Pa3psig aTMOochepHOro anekTpM4yecTsa B aHanm3mMpyeMoM anemeHTe obbekta BO3MOXEH UMK Npy nopaxeHun obbekta MornHuemn
(cobbiTve ), unm Npu BTOPUMYHOM ee BO3AeicTBUM (coBbiThe Ly ), Un Npn 3aHOCE B HErO BLICOKOTO noTeHunana (cobeitue 7 ).
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BeposTHocTb ( ;741,71 ) paspsina aTMocthepHOro anekTpuyecTea B i -M aiemMeHTe 06bekTa BbIYMCIISIOT Mo hopmyne

{ (TH ) =1'1§[[]_Qi(cn)]’ (47)
n=l
rae [C’n:l - BEPOATHOCTb peanuaaumnu noboi na ', NPUYMH, NPUBEAEHHBIX HIKE;
& [Clj - BEPOSITHOCTb MOPaXEHUs i -T0 ArieMeHTa 06beKTa MOMNHUE B TEHYEHUE TOAa;
£ (Cg) - BEPOSITHOCTb BTOPUYHOTO BO3AENCTBUS MOMHUM Ha j -i1 3NeMEHT 0BbekTa B TEUEHUE FOAa;

£ [03) - BEPOATHOCTb 3aHOCA B | -1 aNeMeHT 06beKTa BLICOKOro NoTeHUMana B TeHeHne roaa;

# - NOPSAKOBbLIN HOMEP MPUYMHDI.

3.1.2. MNopaxeHue i -ro anemeHTa 06beKkTa MONHMEN BO3MOXHO MPU COBMECTHOW peanu3aumn AByX COObITUIN - NPSIMOro yaapa MOMHUK
(cobbiTne f5) M OTCYTCTBMSI HEWUCNPABHOCTW, HENPABWUIBHOTO KOHCTPYKTUBHOTO MCMOMHEHUS WM OTkasa MonHuWeoTBoaa (cobbiTue f).

BepositHocTb ({2, (T ) Biuncnsior no dopmyne

G (C1) = Gila) Gilza ), (48)
roe Q!-(él) - BEPOSITHOCTb OTCYTCTBMSI HEWUCNPABHOCTM, HEMPaBUSIbHOIO KOHCTPYKTMBHOIO WCMOSIHEHWSI MMM OTKasa MOSHMEOTBOAA,
3alMLLaOLWErO i -1 anemMeHT 00bekTa;

£ [:2) - BEPOSITHOCTb MPSIMOTO yAapa MOMHWUU B i - aNeMeHT 0ObekTa B Te4eHue roaa.

3.1.3. BepoATHOCTb (Q!- [52 )) NpPsSIMOro yiapa MOSMHWUM B OOBEKT BbIYMCIISAOT No hopmyne

Cyltn)=1-2 M (49)
roe Ny_m - YMCNO MPSIMbIX YAAPOB MOMHWMU B 0BBLEKT 3a rof;
Ty - MPOAOMKMUTENBHOCTL Neproaa HabnioaeHwus, rog.
[ns o6bekToB NpsAMOyronbHON popmbl
_ ) ) B
Nyy=(S+6H]) (L+6H) n, 107 (50)
[ns kpyrnbix 06bEKTOB
= 2., 1p0
Ny_m—(23+6H) Ay m—, (1)

roe 5 - onuHa obbekTa, M;
[, - WnpuHa obbekTa, M;
H - Hambornbllas BbicoTa 00bekTa, M;
F - pagnyc ob6bekTa, M;

%y - CPeaHee YNCIO Y1apoB MOMHNM Ha 1 kM 2 3eMHOIN NOBEPXHOCTM BLIBUPAIOT K3 Tabr.3.

Tabnuuya 3

MpooomKnTenbHOCTb rPO30BOM 20-40 40-60 60-80 80-100 n 6onee
[eATenbHOCTM 3a rof, 4

CpenHee YMCHO yAapoB MOTHWUW B rog Ha 1 kM 2 3 6 9 12
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3.1.4. BeposATHOCTb ({; [:.1)) NPVHUMAOT PaBHOW €AMHULIE B CIlydae OTCYTCTBMSI MOMHME3aLLMTbl HA 06bekTe UMK HanMums ownbok Npu

ee MNpPoeKkTUpoBaHNN N N3FrOTOBJIIEHUNN.

BbIBOO O COOTBETCTBUM OCHOBHbIX napamMmeTpoB MoOInHMeoTBoaAa Tpe6OBaHMFIM, npeaobaBndaemMblM K MONMHUe3awuTe o6bekToB 1, 2 1 3-
Kateropui, [fgenatT Ha OCHOBaHWUK pe3ynbratoB MNpPOBEPOYHOro pacdetra W OeTanbHOro obcnepoBaHnst monHueotBoga. OCHOBHbIE

TpeboBaHus K MOnHMeoTBodam 06bekToB 1, 2 1 3-11 kateropuin npusegeHsl B CH-305. Mpy Hanuyumn monHuesawmnTbl BEPOSATHOCTb (Q!- (ﬁl))

BbIYUCNAOT No hopmyne

kK, =
gy =—"2t; +(1-§), (52)
Tp =l
roe Kﬁ - KoahurumeHT 6e3onacHOCTK, onpeaeneHne KOTOPoro U3NoXeHo B pasa.4;

T,, - aHANM3MpyeMbli NEPUOS BPEMEHU, MUH;

B

t_j" - BpemM4A cyulectBoBaHUA HEUCMPaABHOCTN MONMHMeoTBoAa npu j - ee peanu3aunm B TeYEHME roga, MuH;

¥ - KOnn4yecTBO HeucnpaBHbIX COCTOSIHUI MOSTHNE3ALLNTbI;

& - BepoaTHOCTb 6e30TKa3HoM paboThl MOMHUE3ALLUTSI

(,13 = 0,995 npu Hanu4MmM MonHuesawnTbl TMNa A 1 5 =095 npv HaNM4YMM MonHuesawmTel Tuna b).
[ns npoekTMpyeMbiX 06EKTOB BEPOATHOCTb OLUMOKM NPU NPOEKTUPOBAHUM MOSTHUE3aLLNTbI HE PacCUYUTLIBAIOT.

Mpu pacyeTe £} (ﬁl) CYLLECTBYIOLLEH MOMHMEe3aLMTbl HapyLUeHe NepUoANHHOCTU NPOBEPKM CONPOTMBIIEHUS! 3a3eMnuTenen (oamH pas

B [Ba rofa) pacLeHVBalOT Kak HaxoXAEeHWEe MOMHMEe3aLMTbl B HEMCNPABHOM COCTOSIHMM. Bpemsi cyluecTBoBaHUA 3TOW HEMCMpaBHOCTM
onpenensioT Kak NPoAOIMKUTENBHOCTL Nepuoaa Mexay 3aniaHupoBaHHbIM U (DaKTUYECKUM CPOKaMMU NPOBEPKU.

3.1.5. BeposiTHoCTb (i [C’z) ) BTOPUYHOrO BO3[ENCTBUA MOMHUM Ha OGBLEKT BbIYMCTISIOT MO hopmyne

OrCa)=Clen ) Grlea), (53)

roe ok [£3) - BEPOATHOCTb OTKa3a 3aLLUMTHOIO 3a3eMneHns B TedeHne roaa.

3.1.6. BeposiTHOCTb (Q!- (33)) npy OTCYTCTBMM 3aALUMTHOIO 3a3eMSIEHMS WM NEpPEeMbIMEK B MecCTax CONMKEHUs MeTannmyeckmx
KOMMYHMKaUMA NpUHMMaIOT paBHOW eauHuue. BeposiTHOCTb (Q!- (33)) HEeMCnpaBHOCTN CYLLECTBYIOLLEN CUCTEMbl 3allinTbl OT BTOPUYHbIX

BO3EMCTBMIA MOMHUM ONPEAENSIIOT Ha OCHOBaHUM Pe3ynLTaTos ee 06CNefoBaHUsA aHanormyHo BepoaTHoCTH (L (ﬂn ) ) no opmyne (42).

Ons NPOEKTUpyeMbIX 00beKTOB BEPOATHOCTb OTKa3a HeucnpaBHOCTU 3aLUUTHOINO 3a3eMiieHUA He pacCYUTbIBAETCA, a NPUHUMAaETCA
paBHOVI eanHulde nnm Hynw B 3aBUCMMOCTU OT ee Hann4dna B NpoekKTe.

3.1.7. BepoatHocTb ( {J; [63)) 3aHOCa BbICOKOrO NoTeHUMana B 3alimaemblii OBbEKT BbIMUCTIAIOT aHaNor1yHo BEPOATHOCTM (Y [C’Q))
no (53).

3.1.8. BeposiTHOCTb (; (ﬁg) npu pacuyete ( [C'g)) n (L (C3)) BbIUMCASAOT No cdopmyne (49), npuyem 3HayeHus napameTpoB 5 u [,
B popmynax (50 n 51) Heobxoammo yeBennuntb Ha 100 M.

3.1.9. OnekTpunyeckasn nckpa (oyra) MOXeT NOSBUTLCS B aHANU3MpyeMoM arneMeHTe obbekTa (cobbiTne THn ) MPU KOPOTKOM 3aMblKaHUN
anekTponpoBoaku (cobbiTne g ), NP1 NpOBeAEeHUWN BMNEKTPOCBAPOUHbIX pabot (cobbiTne £7), NPU UCKPeHUM anekTpoobopyaoBaHusi, He
COOTBETCTBYIOLLETO MO MCMOMHEHWIO KaTeropum u rpynne roproyen cpedbl, Haxoasllencs B 9TOM dnemeHTe (cobbiTve £q ), Npu paspsigax

CTaTU4ECKOrO JreKTpuYecTsa (CobbiTre 24).
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BepositHocTb ( (% (7#,,7) BbluncnsioT no chopmyrne

a

G (TH, ) = 1-TI1 - Cilen)] (54)

n=l

rae {; (#, ] - BEPOATHOCTL peanunsaumm no6oii U3 g, MPUYNH, NPUBEAEHHBIX HUXKE;
o (;31) - BEPOSITHOCTb MOSIBMEHUSI UCKP KOPOTKOTO 3aMblKaHWs 3reKTPONPOBOAKM B 7 -M 31IeMEHTE B Te4YeHWe roaa;
& I[e;,:l - BEPOSITHOCTb NPOBEAEHUS 3MEKTPOCBAPOUYHBIX PaBoT B i -M 3nemMeHTe 06bekTa B TeYeHWe roaa;

& [23) - BEPOSITHOCTb HECOOTBETCTBUS AMEKTPOOBOPYAOBaHUS F -TO drieMeHTa 06beKTa kaTeropun 1 rpynre roprodein cpefbl B TeyeHme
roaa;

Q!' (64) - BEPOATHOCTb BO3HUKHOBEHMS B i -M 3fIEMEHTE obbekTa pa3panoB CTaTU4eCcKoro anekTpnyecTtsa B Te4eHne roaa,

Z - KOMWYECTBO 2,, MPUYMH;
3 - NOPSIAKOBLIA HOMEP NMPUYMHBI.

3.1.10. BeposATHOCTb (Q!- (;31 )) NOSIBMEHNS B i -M 3rieMeHTe 06beKTa UCKP KOPOTKOrO 3aMblKaHWS BbIYMCASIOT TOMbKO ANS AeNCTBYOLWMX
N CTPOSILLUXCS 3N1eMeHTOB 06LEKTOB Mo chopMyne

Cyle] = &0 Gy ) h(2), (55)

roe £451¥ ) - BepoATHOCTb BO3HUKHOBEHUSI KOPOTKOTO 3aMblkaHWsi ANIEKTPONPOBOAKM B f -M afieMeHTe 06bekTa B TeHeHWe roaa;

QI- (V2:' - BEPOSITHOCTb TOrO, YTO 3HAYEHWE 3JMEKTPUYECKOrO TOKa B i-M 3fIeMeHTe 00beKTa NeXxuT B AuanasoHe MoXapoonacHbIX
3HAYEHUN;

Q]- (Z:l - BEPOATHOCTb OTCYTCTBUA UINN OTKa3a annapatoB 3allUTbl OT KOPOTKOrNo 3aMblKkaHUA B Te4eHWe roga, onpenendroladaca no
n.3.1.30.

3.1.11. BeposaTtHocTb ({J; (4 1) KOPOTKOTO 3aMblkaHUsi SMEKTPONPOBOAKM Ha LENCTBYIOLUMX U CTPOSALUMXCA OBLEKTax BbIMUCIAIT Ha
OCHOBaHMM CTaTUCTUYECKUX OaHHbIX Mo dhopmyne (42).

3.1.12. BeposiTHoCTb [({; (9 1] HaxoAeHWs aMeKTPUYECKOro Toka B AUanasoHe NoXapoonacHblX 3HAYEHWI BBIYMCIISIOT MO hopmMyre
=4
Gy lva) =

f _ID

K3

; (56)

roe IK.G - MakcmmMarnbHOe yCTaHoBuMBLUEEeCA 3Ha4YeHNne TOKa KOPOTKOro 3amMblKaHNA B kabene unm nposoae,
ID - ANnTEeNbHO D,OI'IyCTVIMbIVI TOK AN kabens unm nposoaa;
fl - MMHMMarnbHOE NnoXapoonacHoe 3Ha4yeHne ToKa, npoTekatLllero no kabento nnu npoeoay,

fz - MaKcuMarnbHoe Nno)apoornacHoe 3HaYyeHue Toka, NpoTeKatoLero no kaéenio; ecnu fg BonbLue IK TO NPUHUMaIOT 1’2 = IKS.

3

3HaveHus TOKoB Jj 1 Jo ONpeaensioT sKkcnepuMeHTanbHo. [ns kabeneli n NPOBOAOB C NONUBUHUNXIIOPUAHON nsonaumen ;i =2,5 I,

a sHaveHne [, = 2113 n 18/ ansa kaena u npoBoga cOOTBETCTBEHHO. B oTcyTCTBME fAaHHbIX MO [} M [; BeposTHOCTL (i (vy )
NPUHUMAIOT paBHoW 1.

3.1.13. BepoATHOCTb (Q!- [.92) ) NPOBEAEHUS B i -M 3remMeHTe 0bbekTa 3rekTpOCBapOYHbIX PaboT BbIYMCAAIOT TOMLKO ANS OENCTBYOLLNX
N CTPOSILLNXCS 3NEMEHTOB 00beKkTa Ha OCHOBE CTAaTUCTUYECKUX AaHHbIX N0 hopmyrne (42).

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c Ctpanuua 25
MameHeHnem N 1)
F'OCT om 14 utoHss 1991 2. Ne 12.1.004-91

3.1.14. BeposATHOCTb (Q!- [23)) npu HenpepbIBHOW paboTe anekTpoobopyaoBaHMsS NPUHMMAIOT Ha BCex 0ObekTax paBHOW eauHULE, ecrnv
anekTpooBopyaoBaHMe He COOTBETCTBYET KaTeropuu v rpynne roptodeit cmecu, unn 10—% - ecnu cooteeTcTayer. [Mpu nepuoanyeckon pabore
anekTpooGopyaoBaHUs M €ro HEeCOOTBETCTBUM KaTeropuu W rpynrne ropioyeii cpensl BEepOSTHOCTL (L [23)) BbIYUCMSIOT aHanorM4yHo

BEpOSITHOCTU  ( { [an)) no copmyne (42). Ecnu oanekTpuyeckas MWCKpa MOSBNAETCA MUWb MPU  BKIIOYEHUM W BbIKIIOYEHNUM
anekTpoobopyaoBaHusi, He COOTBETCTBYIOLLENO KaTeropum 1 rpynne roptodeit cpedbl (Mpy # BKITHOYEHUSIX U BbIKMIOYEHUSIX), TO BEPOATHOCTb (
& (;33)) BbIYMCASAIOT aHANOMNYHO BEPOATHOCTH ( () (52 )) no dopmyne (49). B cnyvyae cooTBeTcTBUS anekTpoobopyaoBaHus roptoden cpeae,

BbIYMCrIEHHOE MO popmynie (49) 3HaueHne BEPOATHOCTM ( L} (;33)) yMHOXatoT Ha 10-% .

3.1.15. BeposATHOCTb (Q!- [34) ) NOSIBNEHUs B i -M anemMeHTe o6bekTa NCKP CTaTUYECKOrO NEKTPUYECTBa BbIMUCHAIOT Mo dhopmyne

Oileq) =0 (X ) &5 (X5), (57)
rae Q!' (Xl ) - BEPOATHOCTb NOABINEHNA B i -M 3nemMeHTe yCJ'lOBVll;l ana cTaTudyeckon ANeKTpusaumn B TedeHune roaa,

Q:' [Xz) - BEpPOATHOCTb Hannyima HeucnpaBHOCTU, OTCYTCTBUA WU Heaq.)d)eKTVIBHOCTM cpenctB  3alWnMTbl OT  CTaTUYeCcKoro

ANneKTpun4yecTBa B Te4deHue roga.

3.1.16. BeposiTHoCTb ( {; [XI)) NPVHMMAalOT paBHOM eauHuLEe, ecnv B i-M 3reMeHTe oObekTa NPUMEHSIIOT M BbIOMpaloT BellecTBa C

yAenbHbIM 0GbEMHBIM 3MEKTPUYECKUM CONPOTUBIEHNEM, NpeBbiluatowmnm 103 OM-M. B ocTanbHbix cryyasx ( I[Xl) ) NPUHUMAIOT paBHOW
HYIH0.

3.1.17. BeposATHOCTb (QJ-IIX:{)) NPUHUMAIOT pPaBHOW e€AuHWULE NpU OTCYTCTBUM MUNU HE3MmdPEKTUBHOCTU CPEACTB 3almTbl OT
CTaTU4eckoro anekTpudectsa. BepoatHocTb ((J; I{ijl) HencnpaBHOCTU CPeAcTB 3aluTbl B AENCTBYIOWMX 3MEMeHTax BblYUCASIOT Ha

OCHOBaHMM CTaTUCTUYECKUX JAHHbBIX aHaNOrM4YHO BEPOSTHOCTMU (Qz- I[c;tH )) no dopmyrne (42).

BeposTHocTb ( () [Xz)) B MPOEKTUPYEMbIX dfleMEeHTax 0BbeKTa BbIMUCISIOT aHaNOrMYHO BEPOATHOCTY () [an )) no cdopmyne (43) Ha

OCHOBaHWM AaHHbIX O HAEXHOCTY NPOEKTUPYEMbIX CPEACTB 3allUTbl OT CTATUYECKOro 3MEKTPUYECTBa (HanpuMep CPeacTB MOHU3ALMU Unn
YBRaXHeHWs1 BO3dyxa 1 T.M.).

3.1.18. OpUKUMOHHbIE UCKPbI (MCKPbI yaapa W TPeHusl) MOSBRSIOTCA B aHanu3npyemMoMm 3fieMeHTe obbekta (cobbiTue THH) npv
NPUMEHEHUN NCKPOOMACHOIO MHCTPYMeHTa (cobbiTne fl ), NPV paspyLUeHnn OABWXKYLLMXCSA Y3NoB W aetanen (cobbitne f2 ), MpU NPUMEHeHUN
pabounmu 06yBu, moabuToM MeTannuueckumm Habowkamu M reo3gamu (CobbiTve j3), npu nonagaHnv B OBWXYLUMECS MEXaHWU3Mbl

MOCTOPOHHMX NPEAMETOB (CobbITUe F4) U T.A., NPU yAape KPbILKM METanmyeckoro fioka (cobbitue fs ). BeposiTHocTb (Q!-[Tﬂn))
BbIYMCNAIOT No hopmyne

o Ty =1- 1101 - gl (58)

n=1
roe [fnjl - BEPOSITHOCTb peanuaaumny nioGom n3 _f,, NpuunH, NPUBEAEHHBIX HUXKE;

£ Irlfl) - BEPOATHOCTb MPUMEHEHUS B 1-M 3MeMeHTe 00bekTa MeTannuyeckoro, LWnMOoBanbHOMO WM APYroro MCKPOOMacHOro

MHCTPpYMEHTa B Te4eHne roaa;

Q!- (fz) - BEPOSATHOCTb paspyLUEHMs OBUXKYLLUNXCS Y3MN0B 1 AeTanen i -ro afieMeHTa obbekTa B TeYeHUe roaa;

Q!- ILf3:l - BEpPOATHOCTb UCMONb30BaHus pabounmy o0yBM, NOAOWUTON MeTannuueckumy Haborkamy U rBo3gsMu, B i-M SreMeHTe
obbekTa B Te4YeHue roga;

QJ- |If4) - BEPOATHOCTb nNonagaHuna B OBNXyLMecAa MmexaHn3mbl i -TO anemMeHTa o0bekTa NOCTOPOHHUX NpegMeTOoB B TeYEeHUe roaa;
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& Iiszl BEPOSITHOCTb YAapa KpbILLKU METanmmn4eckoro nioka B j -M arnemMeHTe oGbekTa B TeHeHWe roaa;
# - NOPSAKOBBLIA HOMEP MPUYKHbI;

Z - Konn4yectBo fn NPUYUNH.

3.1.19. BeposiTHOCTb (QJ-Ir,fl)) BbIYMCMAIOT TOMbKO AN AENCTBYOWMX W CTPOSALUXCA SMNEMEHTOB O0ObekTa Ha OCHOBaHUM

CTaTUCTUYECKUX JAaHHBIX aHANOrMYHO BEPOSITHOCTAM ( ( [an) ) (& I{f.g :l) no cpopmynam (42 nnn 49).

3.1.20. BeposiTHOCTb ({; [_fg)) ONS OeNCTBYIOLMX U CTPOSILLMXCA 3NeMEeHTOB OObekTa BblYMCASIOT HA OCHOBAHWMU CTaTUCTUYECKMX

AaHHbIX aHaMNOMM4YHO BEPOSITHOCTY ( [an )) no copmyne (43).

[ns npoekTMpyeMbix aeMeHToOB 06bekTa BEpPOATHOCTb (Q!- [jz ) ) BbIYUCIIAOT aHaNOrM4YHO BEPOSTHOCTM (Q!- (an ) ) no dpopmyne (43) Ha

OCHOBaHuUM napamMmeTpoB HaOeXXHOCTU COCTaBHbIX yacTtemn.

3.1.21. BepoaTHOCTb (Q!- Ing)) " (Q!- (_fj)) BbIYUCISIOT TOMbKO AN AEWCTBYIOMX U CTPOSILLIMXCHA 3NEeMEHTOB OObekTa aHarornyHo

BEPOATHOCTU (Q!- [an )) no copmyne (42).

3.1.22. BeposiTHoCTb () [_f4)) BLIYMCAISAIOT AN OENCTBYIOWMX U CTPOSILLUXCS 31eMEHTOB 06beKTa Ha OCHOBaHWM CTaTUCTUYECKMX

AaHHbIX aHaNOrMYHO BEPOSITHOCTU ( I[an:l) no copmyne (42), a Ans NPOEKTUPyeMbIX 3reMeHToB Mo copmyne (43), Kak BEPOSTHOCTb

OTKasa 3alluUTHbIX CpeacTB.

3.1.23. OTKpbLITOE NramMs M UCKPbI NOSBNAKOTCA B §-M 3reMeHTe obbekTta (cobbitue 72, ) npu peanusaumn mo6or u3 npuunH A, .

BeposiTHOCTb (Qz- [THH ) ) BBIYMCASIOT NO hopMyre

O @) =1- [1[1- G )], (59)

n=1
roe [an:] - BEPOSITHOCTb peanu3aumnmn noGom n3 &, NPUYKH, NPUBEAEHHBIX HUXE;
£ (}31) - BEPOATHOCTb CXXMraHusl TOMMMBa B NeYax i -ro anemeHTa o6bekTa B Te4YeHue roga;
£ (}22 :l - BEPOATHOCTb NPOBEAEHMS rA30CBAPOYHbLIX U APYrMX OFHEBBLIX PaboT B i -M 3reMeHTe 00bekTa B TeUEHUE roaa;
& |:.323 ) - BEPOSITHOCTb HECOBMNIOAEHUSI PEXMMA KYPEHUS B } -M 3NieMeHTe 0ObekTa B TeHEHUE roaa;

Q]- {;24:] - BEPOATHOCTb OTCYTCTBUA UM HENCNPABHOCTU I/ICKpOFaCI/ITeJ'IeVI Ha ABuratenax BHYTPEeHHEero cropaHusa, pacnofioXXeHHbIX B i
-M 3rieMeHTe 06beKTa, B TeHeHUe roga;

Q]- (;Ij :l - BEPOATHOCTb UCMNOJNIb30BaHUA pa60l—IVIMVI Cnun4yek, 3aXnranok Uinm ropesriok B i -M anemeHTe o6beKTa B TeHeHMe roga;

£ (}26 ) - BEPOATHOCTL BLIGPOCOB HarpeToro rasa U3 TexHM4Yeckoro obopyaoBaHus B §-M arieMeHTe o6bekTa B Te4eHue roaa;
Z - KOTIMYECTBO MPUYH;
7 - MOPSAKOBbLIA HOMEP MPUYMHBI.

3.1.24. BeposiTHOCTb (£ Iihlj ) BBIMUCNAIOT AN BCEX 3reMeHToB o6bekTa no popmyne
E
Q!-(}z1)=—'ZTJ- , (60)
Tp =l
rae Ky - koachduLmeHT 6e30nacHOCTy, onpeaerneHne KOTOPOro U3NOXEHO B pasa.4;
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Ty - aHanusMpyemsbilil nepuos BPEMEHM, MUH;
#2 - KONMYECTBO BKIHOYEHMI NeYM B TEHEHUE aHANM3NPYEMOro Neprofa BPEMEHM;

t_,i" - Bpem4 paGOTbI neyn i-ro anemeHTa obbekta npu J -M ee BKITIO4eHUWN B Te4eHne aHanm3mpyemoro nepuoga spemMeHun, MnH.

3.1.25. BepostHoctn ((J; I{EQ)) (QJ-(}%:I), (& {}z4)), (QI-I[EQS)) n (}gﬁ)) BbIYUCNSIIOT TOMbKO AN AEWCTBYIOLMUX U CTPOALLMXCS
06BEKTOB HA OCHOBE CTATUCTMYECKMX AaHHbIX aHanorM4Ho BepoATHOCTU no dopmyne (60).

3.1.26. HarpeB BellecTBa, OTAEMbHbIX Y3MOB W MOBEPXHOCTEN TEXHONMOrMYeckoro o06OopyooBaHWs i-f0 anemMeHTa obbekTa,
KOHTaKTUPYHOLLMX C FOptoYeit Cpeadon, Bbille AonyCcTUMON Temnepatypbl (CobbiTne THn ) BO3MOXEH NpW peanusauun nodon ns Kn MPUYMH.
BeposATHOCTb BbIMMCTIAOT N0 hopmyne

i
0Ty =1~ T1[1- @) ®1)

rae [Kn) - BEPOSITHOCTb peanuaumumn no6om n3 £, NpuurH, NPUBEAEHHBIX HUXE;

Q!- (Kl) - BEPOATHOCTb HarpeBa roptoyero Bellecrtsa Ui NnoBepxHOCTU 060py,D,OBaHI/1ﬂ i -fo anemeHTa obbekTa npn BO3HMKHOBEHUN
neperpys3kn anekTpoceTn, MallnHbl 1 annapaTtoB B Te4EeHUe roaa;

Q!- (Kg ) - BEPOATHOCTb OTKa3a CUCTEMbI OXNaXaeHus annapara i -ro arnemeHTa o6bekTa B Te4EHWe roaa;

& I[K3) - BEPOSITHOCTb HarpeBa MOBEPXHOCTEN W rOpPHYMX BELLECTB NPV BO3HUKHOBEHWM MOBbILIEHHbIX NEPEXOAHbLIX COMPOTUBIEHUN
3MEKTPUYECKUX COeQUHEHWN ; -T0 anemMeHTa obbekTa B TedueHue roaa;

£ [K4) - BEPOSITHOCTb UCMOMNb30BaHNSA aneKTpoHarpeBaTerbHbIX MPUOOPOB B i -M 3fieMeHTe 0GbekTa B TeYEHUE roAa;

£ (Kj) - BEPOSATHOCTb HarpeBa NoBEPXHOCTEN MPU TPEHWM B NOALIMMHMKAX B i -M 3rieMeHTe 06bekTa B TeYeHue roaa;

& (Kﬁ) - BEPOSAITHOCTb pa3orpeBa OT TPEHUS TPAHCMOPTHBIX NEHT U NPUBOAHLIX PEMHEN B 7 -M 3NIEMEHTE B TEYEHUE roAa;

£ (K? ) - BEPOSAITHOCTb Harpesa NoBEPXHOCTEN MHCTPYMEHTa U MaTepuasnos npu 06paboTke B i -M anemeHTe 00bekTa B TedeHue roaa;

& [Kg) - BEPOATHOCTb HarpeBa roploYmnx BELLECTB B i -M arieMeHTe 06beKTa [0 OMacHbIX TEMMEpaTyp Mo YCroBUsSM TEXHONOMMYECKOro
npoLecca B Te4eHue roaa.

3.1.27. Teperpyska 3MeKTPUYECKUX KOMMYHMKaUMA, MaluMH U annapatoB (cobbitve Xj) BO3MOXKHA MpU HEUCTPABHOCTW UMK

HEeCOOTBETCTBUU annapaTtoB 3allNTbl ANTIEKTPUHECKUX ceTen, a TaKkke npu peanunsaunun nobown n3 MPUYUH V4 .

BepositHocTs ({2 (X 1) Bbiumcnsior no dopmyne

Qs (&) 161[ Iy G52, (62)

roe QJ- [ym)- BEPOATHOCTb peanns3aynun nobon n3 Y NPUHUH, NpUBEAEHHBLIX HUXE;
Q!' {}71 ) - BEPOATHOCTb HECOOTBETCTBUS CEYEHUS INEKTPONPOBOAHMUKOB Harpy3Kke areKTpornpUEMHNKOB B i -M 3fIEMEHTE B TeveHue roaa;

£ {yg) - BEPOSATHOCTb MOAKMIOYEHUsI OOMOSHUTENbHBLIX 3NEKTPONPUEMHUKOB B i-M 3rieMeHTe 0ObekTa B 3MeKTPOnpoBOAKe, He
paccuuTaHHOW Ha 3Ty Harpysky;
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QJ- [}’3) - BEPOATHOCTb YBENMYEHUS MOMEHTA Ha Barly 9reKkTpoaBuraTerns B i -M 3fieMeHTe obbekTa B TeUeHue roaa;
Q!- {)’4) - BEPOATHOCTb MOBbILEHUS HANpshKeHUs B CETU i -M0 3rieMeHTa obbekTa B TeYeHMe roaa;

QJ. [yjj - BEPOSITHOCTb OTKIMOYeHUst dhasbl (aByxdasHbI pexkuM paboTbl B yCTAHOBKAaX TpexdasHoro Toka) B CETU i-ro 3remeHTa
obbekTa B TevyeHue roga;

Q!- {}’ﬁ) - BEPOATHOCTb YMEHbLUEHUA CONMPOTUBNEHUA 3NEKTPONMPUEMHUNKOB B i-M arneMeHTe obbekTa B Te4eHue roaa;

Q!' (Z) - BEPOATHOCTb OTCYTCTBUA HEUCNPaBHOCTU U HECOOTBETCTBUA annapatoB 3allUTbl ANEKTPUYECKUX CUCTEM i -fo anemMmeHTa
obbekTa oT neperpyskn B TedeHune roga.

3.1.28. Bepositoctn ((2; (v ), (@5 (), (Cylval) ({05 ), (Qs(yg)) BBIMMCHSIOT TONbKO ANS AEVICTBYIOLUMX 1 CTPOSLIMXCS
06bEKTOB aHanornyHO BEPOATHOCTY (L% (}31)) no cpopmyne (60).

3.1.29. BeposATHOCTb (Q!- Iiy3)) BbIYMCNAIOT ANA OEUCTBYIOWMX WM CTPOSLUXCS OOBLEKTOB aHanorMyHo BepOSTHOCTH (Q!- Iiﬁsl)) no

topmyne (60), a ons NPoOeKTUPYeMbIX OOHLEKTOB aHarlorMyHO BEPOSITHOCTU (Q!- [an)) no dopmyne (43), kak BEPOATHOCTb 3aKIIMHUBAHNS
MEXaHU3MOB, NPUBOAMMbIX B ENCTBUE SNEKTpoABUraTeNnem.

3.1.30. BeposaTHoCTb (Q!- (z)) BbIYUCNAIOT ANS AEWCTBYIOLWMX 3MEeMEHTOB 0ObeKTa aHanormyHo BEPOSITHOCTU (Q!- [}gl)) no dopmyne
(60), onA NPOEKTUPYEMbIX 3MEMEHTOB MPW OTCYTCTBUM annapaTtoB 3aluTbl NPUHUMAKOT PaBHOW eAMHULE, @ MPU MX HanmuM4uu BbIYUCHSIOT
aHanorMyHo BEPOATHOCTY (Y [an )) no copmyne (43).

3.1.31. BepoatHocTu ( {2 [szl ) BBIMMCASIOT AN NPOEKTUPYEMbIX 3IIEMEHTOB OBbeKTa aHanorMyHo BEeposTHOCTM ([ (an:l) no

Myn KaK BEpOATHOCTb OTK TPOWCTB, NneYnBaloLLINX OXNaXxaeHu nnaparta, ONA CTPOALUUXCA U [OeNCTBYHOLLUNX
0 e (43) kKak BeposATHOCTb OTKasa YCTPOWC obecneuynsato oxnaxaeHve annapata, a CTpO! ( eNCcTBYIO
3MEMEHTOB aHarorMyHo BeposiTHOCTH ( Ii}zl:l) no copmyne (60).

3.1.32. BeposTHoCTb (£ I[K3:I), (& I[K4)) n (& (Kﬁjl) BbIYVCIISIOT TOMBKO AN AENCTBYIOWMX U CTPOSLUMXC OGBLEKTOB aHanormiHo
BEPOSTHOCTM ( [}91 )) no coopmyne (60).

3.1.33. BeposATHOCTb ({J; (KS) Y v (L) (K? )) BLIYMCIIAIOT ANS NPOEKTUPYEMbIX 9MEMEHTOB 0ObLEKTa aHanorniHo BEpOATHOCTM ( L (ﬂn ))
no cpopmyre (43), kak BEPOSITHOCTb OTKa3a CUCTEMbl CMa3ku MEXaHW3MOB i -f0 3MeMeHTa, a A CTPOSILLUMXCA U AEHCTBYIOLMX 3NEeMEHTOB

aHanornyHo BepOATHOCTY ( % [}gl)) no coopmyrne (60).

3.1.34. BeposiTHOCTb (Q!- (Kg)) NPVHMMAalOT PaBHOM e4MHULE, eCrv B COOTBETCTBUN C TEXHONOMMYECKON HEOOXOAMMOCTLIO NPONUCXOaNT
Harpes roplo4nx BeLeCTB [0 OnacHbIX TemnepaTyp, Unv Hymno, ecnu Takoi NpoLecc He NPOUCXOAUT.

BeposiTHOoCTb (Q!-IITH”)) NOSIBNEHNS B TOPIOYEM BELLECTBE MMM MaTepuarie 04aroB 3K30TEPMUYECKOTO OKUCIIEHUSI UMM Pa3NoXeHus,
NPUBOZALLMX K CAMOBO3rOpaHuto, BbIMUCNSIOT Mo hopmyre

3
O (TH,) =1- T1[1 - G (). (63)

n=l

roe &% [mn) - BEPOSITHOCTb peanusauum noboii U3 #4, NpUYMH, NPUBEOEHHbIX HUXE;
£ (P?sl) - BEPOSAITHOCTb MOSIBIIEHUS B 1 -M 3rieMeHTe 0GbeKkTa o4ara TenyoBoro CaMoBO3ropaHusi B TEYeHWe roaa;
& I{mz) - BEPOSATHOCTb MOSIBMEHNS B i -M 3NIeMeHTe 00beKTa o4ara XMMUYeCcKoro BO3ropaHnsi B TeMeHUe roaa;
£ (P?EE) - BEPOATHOCTb MOSIBNEHUS B i -M 3rieMeHTe 0GbekTa odara MUKpOGUONOrMyeckoro CaMoBO3ropaHns B Te4eHue roaa.

3.1.35. BeposiTHocTb ( (ml:l) BbIYNCMAIOT AN BCEX ANeMeHToB obbekTa no dopmyrne
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& [ml) = Qz[ﬁ)gl [PE)' (64)
rae Q!' (ﬁ) - BEPOATHOCTb NOABIEHUA B i -M 3nemMeHTe oObeKkTa B TeyeHue roga BellecCTB, CKIMOHHbIX K TENJTIOBOMY CaMOBO3ropaHuio;
ot I[P;!:I - BEPOATHOCTb HarpeBa BeLLECTB, CKITOHHBLIX K CAMOBO3ropaHuio, Beillie 6e3onacHomn Temneparypbi.

3.1.36. BeposaTHocTb ( {J; (}-’f ) ) BbIYMCAAIOT A58 BCEX 3NeMeHTOB obbekTa no dopmynam (60 nnm 43).

3.1.37. BepodATHOCTb (Q!- (Pz)) NPUHUMAIOT PaBHOW efuHWLEe, ecnu TemnepaTtypa cpedbl, B KOTOPOW HaxogmTcs 3TO BELLECTBO, Bbille
unu pasHa 6e3onacHol TemnepaType UM Hymo, ecrnv TemnepaTtypa Cpeabl HUXe ee.

BesonacHyto Temneparypy cpefbl Ansi BEWECTB, CKIOHHbIX K TENIOBOMY CaMOBO3ropaHuio (g ), °C, BbluncnstoT no opmyne
tg =0,7¢,, (65)

roe £, - Temnepatypa caMOBO3ropaHus BELLECTBa, Bbluncnsaemas no n.5.1.6, °C.

3.1.38. BeposATHoCTb ( {J; (mgjl ) BbIYMCAAIOT AN BCEX 3ANIeMeHTOB o6bekTa no opmyrne

Q:' (m2)= Qz' {gl)' Qz'{gz)i (66)

roe &4 [gl )- BEPOATHOCTL MOSIBIIEHUS B 7 -M 3MIEMEHTE 0ObEeKTa XMMUYECKN aKTUBHbIX BELLECTB, pearnpyoLmx Mexay coGor ¢ BblaerneHmem
GonbLLIOro KonnMyecTsa Tenna, B Te4eHne roaa;

Q!- (gg) - BEPOATHOCTb KOHTAaKTa XMMNU4YEeCKMN aKTUBHbIX BELLECTB B Te4eHne roga.

3.1.39. BeposTHOCTHU (Q!- {gl)) 7 (Qz-lig;,:l) BbIYUCNAT aHanorMyHo BEPOATHOCTU (QJ- [}zljl) no c¢opmyne (60), ecnu peanusauus
cobbituit gy M g5 OByCnoBneHa TEXHONOMMYECKUMW YCMOBUSMU WM MEPOMPUATUSIMU OPTaHN3aLUMOHHOTO XapakTepa W BblYMCHSIOT

aHanorn4yHo BEpPOATHOCTM Q!- [an) no cpopmyne (43), ecnu 3T cobbITUSA 3aBUCAT OT HAaAEXHOCTM 060PYAOBaHNS.

3.1.40. BepositHocTb (L (mﬂ) paccuMTLIBAIOT AMs AECTBYIOLUMX WU CTPOSILUMXCS OGLEKTOB aHaNOrN4YHO BEPOSITHOCTU (£ (}11) ) no
dopmyne (60).

3.2. BeposATHOCTb (Q!. (g;‘;)) TOro, 4YTO BOCMNNAMEHSIOWASCA CMNOCOOHOCTb MOSsIBMBLUErocs B i-M 3nemeHTe obbekta X -ro

3HEepreTnyYeckoro (TENOBOr0) MCTOMHUKA AOCTATOMHA ANS 3aXKUraHus jo - roproYelt cpedbl, HaxoasLlencsl B 3TOM 3rieMeHTe, onpegensercs
3KCNEPUMEHTArbHO UM CPaBHEHVEM NMapaMeTPOB 3HEPreTUYECcKoro (TeNOBOro0) UCTOYHMKA C COOTBETCTBYHOLLMMI NOKa3aTensiMy NnoXxapHom
0nacHOCTU roptodelt cpefbl.

3.2.1. Ecnu paHHble Ans onpeaeneHus (QJ. (35 )) OTCYTCTBYIOT UINN UX JOCTATOYMHOCTb BbI3bIBAET COMHEHME, TO 3HAYEHNE BEPOSTHOCTY (
Q!. (gi’)) NPVYHUMAOT paBHbIM 1.

3.2.2. BeposATHOCTb (Q!. (Bi’)) NPUHMMAIOT PaBHOWN HyMO B CAEAYIOLLMX CRy4YasX:

€CN1 UCTOYHMK He cnocobeH HarpeTb BewecCTBO Bbllle 80% 3HaveHus TeMnepaTtypbl CaMmoBOCNIaMeHeHNAa BelecTBa Uunm temnepartypbl
CaMOBO3ropaHusa BelecTBa, MMetoLero CKIMoHHOCTb K TeNSIOBOMY CaMOBO3ropaHuto;

€cnu 9Heprvsi, nepefaHHasi TEnnoBbIM MCTOYHUMKOM roptodeMy BellecTBy (napo-, raso-, nblfeBo3aylwHon cmecn) Huxe 40%
MUHUMArbHOM SHEPIUW 3aXKUraHus;

€CI 3a BpeMA OCTbIBaHNA TeNny1ioBOro MCTO4YHUKa OH He crnocobeH HarpeTb roproymne BellecTsa Bbllle TeMmnepaTtypbl BOCNIaMeHeHUs;
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€cnu Bpemsi BO3AEWCTBUSI TEMNMOBOMO UCTOYHUKA MEHbLUE CYMMbl NEPUOAA WHAYKLMW roplovein cpefbl U BPEMEHW HarpeBa nokanbHOro
obbema 3Tol cpefbl OT Ha4arnbHOW TeMNepaTypbl 40 TEMNEPaTyPbl BOCNAMEHEHUSI.

3.3. [laHHble 0 NOXapoonacHbIX NapaMeTpax NCTOMHUKOB 3aXkuraHusi NpuBeaeHbl B pa3g.s.

3.4. Mpn 06OCHOBAHWM HEBO3MOXHOCTM pacyeTa BEPOSITHOCTM MOSABIIEHWUS UCTOYHMKA 3aXWraHus B pPaccMaTpuBaeMOM 3arieMeHTe
06bekTa C y4ETOM KOHKPETHbIX YCIOBUIA €ro 3KCMNIyaTaumm AoNyCKaeTCst BbIMUCNATb 3TOT napameTp no dopmyrne

0, (U3)=1-¢" 0%, (67)
roe T - BpeMmsi paboThl i -ro aneMeHTa obbekTa 3a aHann3mpyeMblii Nnepmos BpeMeHH, Y;
Tys = 3,03 10456’2 - cpegHee BpeMsi paboTbl i-ro anemeHta obbekTa OO MOSIBMEHUS OOQHOMO WUCTOYHMKA 3aXKUraHus, M (ED -
MUWHMMAarnbHasa 3HEePrus 3aXuraHns roptoyert cpedbl i -ro aneMmeHTa obbekTa, ).
3.5. [Npn HEOBXOAMMOCTH YUUTBLIBAKOT N MHbIE COBLITUS, NPMBOASALLME K MOABNEHNIO UCTOYHMKA 3a>KUTaHUS.
4. O6wue TpeGoBaHUA K Nporpamme cb6opa M 06pPaboOTKN CTaTUCTUUECKUX AAHHbIX

4.1. TMporpammy cbopa CTaTUCTUYECKUX AaHHbIX paspabaTbiBaloT ANs AENCTBYIOLWMX, CTPOSLUMXCS U MPOEKTUPYEMbIX OOBEKTOB Ha
OCHOBE aHanu3a noXapHoi onacHOCTU NMOMELLEHWUI U TEXHONOTMYeckoro 06opyaoBaHus.

4.2. AHanu3 noXapHOW OMAaCHOCTM MPOBOASIT OTAENbHO MO KaXAOMYy TEXHONOrMyeckoMy annaparty, NMOMELLEHUI0 U 3aKaH4MBaKT
pa3paboTKoON CTPYKTYPHON CXeMbl MPUYUHHO-CIEACTBEHHON CBSI3N MOXApOB3PbIBOOMACHbLIX COOLITUA, HEOBXOAMMBIX M AOCTaTOYHbLIX ANS
BO3HMKHOBEHWSI Noxapa (B3pbiBa) B 00bekTe (Oanee - Mogenb BO3HUKHOBEHUS noxapa). O6wuin Bua CTPYKTYPHOM CXEMbl BO3HUKHOBEHNS
noxapa B 3jaHu11 NoKasaH Ha 4YepT.2.

o

| mo,my | | mmcsng || nogeng |
| ]
5

(n)

Lz ] [ov] L] L& ]

Yept.2

4.3. CtaTucTMYeckmne AaHHble O BPeMEHM CYLLEeCTBOBAHMS MOXapOB3PbIBOOMACHbBIX COBLITUIA Ha AEWCTBYIOLWMX U CTPOSILLMXCS OObeKTax
N BpeMeHn 6Ge3oTkaszHOM paboTbl Pas3nUYHbIX U3OENUA NPOEKTUPYEMbIX OGLEKTOB COBMPAaOT TOMbKO MO COOLITUSIM KOHEYHOTO YPOBHS,
npvBeOeHHbIM Ha Moenn BO3HUKHOBEHUS NoXapa, Ans KOTOPbIX B METOZEe OTCYTCTBYIOT aHanMTUYeCcKue 3aBUCHMOCTHU.

4.4. Ha ocHOBaHMM MOAEeNn BO3HUKHOBEHMS MoXapa Mo Kaxaomy anemMeHTy obbekTa paspabatbiBatoT hopMbl cbopa cTaTMcTnYeckon
MHOPMaLMK O NPUYMHaX, peanu3aLuusi KOTOpbIX MOXET NPUBECTU K BO3HUKHOBEHWIO MoXapa (B3pbiBa).

4.5. Ctatnctmdeckyro MHdopmaumio, Heobxoanmyto AN pacyeTa napameTpoB HAOEXHOCTW Pa3nUYHbIX U3AENnui, MCMOMb3yeMbiX B
NMPOEKTHOM peLLeHuUn, cobMpaeT NPOEKTHas opraHM3auus Ha OencTByowmnx obbektax. Mpu 3aTtom ansa HabnogeHus BbIOMpaKT M3genus,
paboTatoLime B nepmos HOpMarnbHOWM 3KCnnyaTauum 1 B YCNOBUAX, MAEHTUYHbIX TEM, B KOTOPbIX OyaeT 3KChnyaTMpoBaTbCs NPOeKTUpyemMoe
nsgenve.
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4.6. B kauecTBe NCTOYHWNKOB MHPOPMALIMKN O paboTOCMNOCOBHOCTN TEXHONOMMYECKOro 06opyaoBaHNs NCMONb3YIOT:

XypHanbl CTapLliero MmalumHucTa,

cTapLuero annapartyvka;

Ha4vallbHMKa CMeHbI;

yyeTa npobera o6opynoBaHus;

nedekToB;

PEMOHTHbIE KapThl;

eXeMeCsiYHble (exeKBapTarnbHble) TEXHUYECKME OTYETDI;

OT4HETbl PEMOHTHbIX CJ'Iy)K6;

rpacovk nnaHoBo-NpeaynpeanTenbHbIX PEMOHTOB;

eXeMeCsiHHble 0T4YETbl 06 NCNoNb30BaHWUM 060py}J,OBaHI/IF|;

crnpaBo4Hble U NacnopTHble AaHHble O HAAEXHOCTU Pa3findHbIX AJIEMEHTOB.

4.7. cTo4YHMKammn I/IH(*)OpMaLI.VII/I O HapyLweHun npoTuBONOXapHOro pexmnmMma B noMeLleHnAax, HemcnpaBHOCTU CpPeacCTB TyLUeHUA, CBA3N U
CUrHanusaumm AsnarTcaA:

KHUra cnyx6bl 06bekToBOM NoxapHon Yyactn MB[], CCCP;

XKypHarn JONOMHUTENbHBIX MEPONPUATUIA NO oXpaHe oObekTa (Ans 06bLEKTOB, OXpaHseMbIx NoxapHon oxpaHon MBI CCCP);

XypHan HabnogeHns 3a NpoTUBOMOXapHbIM COCTOsIHMEM 06bekTa (Ans 06beKkToB, OXpaHseMbix noxapHon oxpaHon MBI CCCP);

XypHan ocmoTpa ckragos, nabopatopuin n Apyrnx noMeLLeHni nepes Ux 3akpbiTueM no OKOHYaHUKM paboTbl;

npeanucaHnsa focyaapcTBeHHOro noxapHoro Hagsopa MBI CCCP;

aKTbl NOXaPHO-TEXHUYECKUX KOMUCCUI O MPOBEPKE MPOTUBOMNOXAPHOIO COCTOSIHUSI OGBLEKTOB;

aKTbl O HapyLLEeHMN NpaBun noXapHow 6e3onacHocT opraHoB ocyaapcTBEHHOro noxapHoro Hagsopa MBI CCCP.

4.8. Mpwu paspaboTtke dopm cbopa 1 06paboTky cTaTUCTUYECKON NHEDOPMALUM UCNONb3YHOT:

HacTaBfieHne Mo opraHusaumMm npodunakTM4eckon paboTbl HA OObeKTax, OXPaHSIEMbIX BOEHU3MPOBAHHOW M npodeccnoHarnbHON
noxapHon oxpaxHon MB[ CCCP;

ycTaB cnyx06bl noxapHou oxpaHbl MB[] CCCP;

opmy, npu

BedeHHylo B Tabn.4.

Haume- AHannsmpyemoe Mopsag- [ata n Bpems Bpems OObwwee
HoBaHve cobbITve (NpuunHa) KOBbI/ T Bpems
aHanu- Homep J (t)
CyLLeCTBO-
3UpyemMoro peanu- paboTbl
BaHWS )
anemeHTa 3aumm OB i-ro
obbekTa cobbITuA (MpVHB) anemMeHTa
(NprYmHBI) P ’ | obbekTa,
MWH
MUWH
HavnmeHoBaHve | O6o3Ha- obGHapyxeHus yCTpaHeHus
YyeHune (BO3HUKHOBEHMSA) | (MCHE3HOBEHUSA)
NPUYMHBI NPUYKHBI

Tabnuua 4
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Komnpeccop |Pa3pywexue 7 1 01.03.84 01.03.84 5 18-104
nepBoro y3rnoB v Aetanen 10-35 10-40
Kackaga MOpPLLHEBOW
rpynnbl
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 ocHoBaHun cobpaHHbIX JaHHbIX BbIMUCAAIOT KO3 dULMEHT 6e30nacHOCTH Kﬁ B crieyloLLen nocrnenoBaTenbHOCTH.

4.9.1. BbluuCnAOT CpeaiHee BPeMsl CYLLECTBOBaHMSA NOXapOoB3PLIBOONACHOro cobbitns ( ) ) (CpeaHee BpeMst HAXOXOEeHVs B OTKase) no
dopmyne

1 m
==X, (68)
|

e T; - BPeMs CYLeCTBOBAHWS i -To NOXapOB3PLIBOONACHOTO COGLITUS, MUH;

# - obLyee KONMYeCTBO COOLITUI (M3pENUiA);

J - nopsakoBbIn HoMep coBbITUSA (U3aenus).

4.9.2. TodedHyo oueHky aucnepcun (Lly) CpeaHero BpeMeHW CyLieCTBOBAHMSA MOXapOB3PbIBOOMACHOTO COBLITUA BbIMUCASIOT MO
dopmyne

1 7 7
Ip =EZ1(T; —T)” . (69)
152

4.9.3. CpenHee kBagpaTU4eckoe OTKITOHEHUEe (gTu ) TOY4EYHOWN OLEHKU CpeaHero BPeMeHW CyLecTBOBaHWS cobblTus - Tp BblUMCHAOT
no dopmyrne

N L _El (2 —20 ). (70

* Popmyna cCoOTBETCTBYET opurnHany. - lMpumeyaHme narotosutens 6asbl AaHHbIX.
4.9.4. N3 Tabn.5 BbIGMpaloT 3HadYeHne koacbdpuumneHTa £|3 B 3aBMCMMOCTM OT yucrna cteneHen csoboabl (r —1) npu gosBeputensHowm

BeposiTHocTn f = 0,95.

Tabnuuya 5

m—1 1 2 Or3p05 O16 go 10 OT1 11 go 20 20
12,71 4,30 3,18 2,45 2,20 2,09
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4.9.5. KoadpcpuumeHT GesonacHocTn (K5 ) (KOIMMULIMEHT, yUNTLIBAIOLLMIA OTKMOHEHWE 3HaYeHWsi napametpa Tj, BbIYUCIIEHHOM MO
cdopmyrne (68), oT ero UCTUHHOIO 3HAYEHUS) BbIYUCTIAOT U3 POPMYIbI

fn
4P T

Tn
4.9.6. MNpn peanu3aunn B TeYEHME roga TONbKO OAHOMO cobbITUA KO3MLMEHT 6e30nNacHOCTM NPUHMMALIOT PaBHbIM e4NHMULE.

Eq =1 (71)
5. OnpeaeneHne noxapoonacHbIX NapameTpoB TennoBbIX UCTOYHMKOB UHTEHCMBHOCTU OTKa30B 35IeMEHTOB

5.1. NoxapoonacHble napamMeTpbl TEMMOBLIX NCTOYHUKOB

5.1.1. Paspsd ammocghepHo20 arniekmpuyecmsa

5.1.1.1. MNpsimou ydap mMonHuu

OnacHOCTb NpSIMOro yaapa MOSHUM 3aKIioYaeTCs B KOHTAKTe roproyven cpedbl C KaHanom MOMHUM, TeMmnepaTtypa B KOTOPOM JoCTuraeT
30000 °C npwu cune Toka 200000 A n Bpemenmn genctamst okono 100 mkc. OT NnpsiMoro yaapa MOfHMKU BOCMNaMEHSAIOTCS BCE roprovme cpeapl.

5.1.1.2. Bmopu4Hoe g8030elicmeue MomHuu

OnacHOCTb BTOPMYHOTO BO3AENCTBUSA MOMHMU 3aKMOYAETCs B WUCKPOBbIX paspsaax, BO3HMKAKLWIMX B pesyrnbrate MHAOYKUMOHHOIO M
3MNeKTPOMarHMTHOIO BO34ENCTBUS aTMOCKEPHOro aneKkTpuyecTBa Ha MPOU3BOACTBEHHOE obopydoBaHue, TPyOOMpoBOAbl U CTPOUTENbHLIE
KOHCTPYKLUMN. JHEeprus UckpoBoro paspsga npesblwaeT 250 M 1 gocrtatodHa Ans BOCMNaMeHeHWUst roprodmx BewwecTB C MUHUMAanbHON
3Hepruen 3axuranna go 0,25 x.

5.1.1.3. 3aHoc 8bicoKkO20 nomeHyuarna

3aHoC BbICOKOrO MoTeHuMana B 3gaHve MPOoMCXOoaUT MO MEeTanIMYecKMM KOMMYHMKAUMSM He TOMbKO MpU UX NPSIMOM MOPaXeHWUu
MOSHMEW, HO U MPU PacroNOXEeHUN KOMMYHWKaUWUA B HEMOCPEACTBEHHOM 6rm3ocTn oT MomnHueotBoga. pw cobniogeHun 6Ge3onacHbix
pPacCTOSHMI MexXay MOMHUEOTBOAAMM Y KOMMYHMKALMSMU SHEPrMs BO3MOXHbIX MCKPOBbLIX pa3psioB Aocturaet 3HadeHui 100 Ik u 6onee,
TO eCTb AOCTaTOYHa AN BOCMNIaMEHEHMST BCEX FOPHOYMX BELLECTB.

5.1.2. Snekmpuyeckas uckpa (0yza)

5.1.2.1. Tepmuyeckoe delicmeue MoKo8 KOPOMKO20 3aMbIKaHUsI
Temnepatypy npoBogHMKa (znp ), °C, HarpeBaemMoro TOKOM KOPOTKOrO 3aMblKaHWsl, BbIYMCAAIOT No chopMyne

2
i R
=i+ EJ Tra , (72)

Crp

fmp

rae £y, - HauanbHas TemMneparypa nposogHwka, °C;

£ - TOK KOPOTKOrO 3aMblkaHusi, A;
£ - conpoTtusrieHne nposoaHunka, Om;

Tgs - BpeMSA KOPOTKOro 3amMblKaHWA, C;

Crrp - TENNOeMKOCTb NposoaHuka, Ix-kr—1 -K-1;

mrrp - MaccCa nNnpoBOAHUKaA, K.

BocnnameHsiemocTb kabens u npoBoAHUKa C M30MAUMEN 3aBUCUT OT 3HAYEHUd KPaTHOCTM TOKa KOPOTKOro 3aMblKaHUA IKS , T.e. OT

3Ha4YeHnda OTHOoLWUEeHUnA IKS K ONUTernbHO OONYCTUMOMY TOKY kabens vunu nposoja. Ecnu ata KPaTtHOCTb 6onblie 2,5, Ho MeHblle 18 ana
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kabensa n 21 anga nposoga, TO NPOUCXOAUT BOCNIAMEHEHNE NONMBUHUNXMTOPUAHON U30MALUN.
5.1.2.2. OnekTpuyeckme Uckpbl (kannv metanna)
OnekTpuyeckne MCKpbl (kannyM MeTanna) obpasytTcsl NpY KOPOTKOM 3aMblKaHUM SMEKTPOMNPOBOAKM, SMEKTPOCBAPKE M NpY NIaBreHum

3MEeKTPOOOB ANEKTPUYECKUX NaMN HakanMeaHus obLuero HasHavyeHus. Paamep kanenb metanna npv aTom gocturaet 3 MM (Mpy NOTOSIOYHOM
cBapke - 4 Mm). [pn KOPOTKOM 3aMbIKaHUW 1 3NEKTPOCBapKe YacTULbl BbINIETAIOT BO BCEX HANpPaBrieHUsX, U X CKOPOCTb He npeBbiwaet 10 u

4 m-c—1cootBercTBeHHO. TemnepaTtypa Karenb 3aBUCUT OT Bua MeTanna v paBHa Temneparype nnasfeHus. Temneparypa Kanerb
anioMUHUS MpY KOPOTKOM 3amblkaHuu gocTturaet 2500 °C, TemnepaTypa CBapOYHbIX YacTWL, M HUKENEBbIX YacTuL Namn HakanvBaHus
pgocTuraeT 2100 °C. Pasmep kanenb npu peske metanna gocturaet 15-26 MM, ckopocTb - 1 m-c—!, Temnepatypa 1500 °C. Temnepartypa
ayrv npu ceapke u peske gocturaet 4000 °C, nosTomy Ayra sIBNSETCS UCTOMHUKOM 3a)kKMraHusl BCEX rOprOYMX BELLECTB.

30Ha pasneTta YacTul Npu KOPOTKOM 3aMblKaHWMW 3aBUCUT OT BbICOTbI PACMONOXEHUsI NPOBOAAa, HadarbHOM CKOPOCTM MNorneta YacTuu,
yrna BblfleTa M HOCUT BEPOSITHOCTHBIV XapakTep. Mpu BbicoTe pacnonoxeHus nposoda 10 M BepOATHOCTL NonajaHusl YacTuL, Ha paccTosiHNe
9 ™M coctaensietr 0,06, 7 m - 0,45 n 5 m - 0,92, npn BbICOTE pacnonoxeHnss 3 M BEPOATHOCTb NOMadaHus 4acTuL Ha paccTosHve 8 m
coctasnset 0,01, 6 m- 0,29 1 4 m - 0,96, a npu BbicoTe 1 M BEPOATHOCTL pasrnerta Yactuy Ha 6 m - 0,06, 5m-0,24,4 m - 0,66 n 3 m - 0,99.

KonuuectBo TennoTbl, KOTOpOEe Kanns MeTanna crnocobHa oTaaTh roprodeit cpege Mnpu OCTbiBaHMKM [0  TemrepaTtypbl ee
CaMOBOCNIIaMEHEHWS], PacCYUTLIBAIOT CreayoLWwmM cnocobom.

Cpe/HIol0 CKOPOCTL MofeTa Kanmu MeTansia npy cBO60AHOM naaeHnn (o ), M-c~1, BelmcnsioT no dopmyne
oy =05.02gH (73)

e £=9,81mcl* - yckopeHue cBoboaHOro nageHus;

* BepoaTHO olunbka opuriHana. Crneayert untath "M-c—2". - NpuMedaHne usrotoemtens 6asbl AaHHbIX.

A - BblCOTa nageHus, M.

O6vem kannu metanna (F. ), M3, BbIUMCRAIOT No hopMyne

b
I

3
m;" - 0,524d2 (74)

rae . - AnameTp Kannm, M.
Maccy kannu (#;. ), KI, BBIMMCIAOT MO hOpMyre

By =Fpog, (75)

roe £ - NNOTHOCTb MeTanna, Kr-mMm=—>3 .

B 3aBucmumocTu ot NPOAOOITKUTENbHOCTU NoJieTa Kaniin BO3MOXKHbI TPU €€ COCTOAHUA: XNAKoe, Kpuctannmsauumn, teepaoe.

Bpemst noneTa kanmm B pacnnasneHHoM (KUAKOM) COCTOSHMM (T, ), C, PACCHMTBLIBAIOT MO chopmyre
CP g ‘In ?;{ B Tﬁ
o S Tm~Th

: (76)

Tp

roe Cp - yaenbHas TennoeMKocTb pacnnaea metanna, Ix-kr—1-K-1;
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#2;. - Macca Karnnm, Kr;
8= [j,ju‘gjdg - NnoLaab NOBEPXHOCTY Kanmm, M2 ;
T T, - Temnepartypa kannu B Hauane roneta u Temnepatypa nnaeneHusi Metanna cooTBeTCTBeHHO, K;
TD - TeMnepartypa okpyaroLlen cpeabl (Bo3gyxa), K;

o - KoadppuumeHT Tennootaaun, Br-m—2-K-1,
KoadhdumumeHT Tennootaaun onpeaenstoT B cneayoLwen nocnegosaTenbHOCTU:

a) BbluncnsatoT Yncno PeliHonbaca no dpopmyne
Ro = Yx x (77)
roe ai'K - AvameTp Kannu, m;

v=151 m‘ﬁ - KO3(PPULIMEHT KMHEMAaTUYECKON BA3KOCTM Bo3ayxa npu Temnepatype 20 °C, m—2-¢c-1 %;

* BepoaTHo olunbka opuriHana. Cneayert untats "M 2 -¢c—1". - MpumedaHue nsrotosmtens 6asbl AaHHbIX.

6) BbluMcnAOT kpUTEpU Hyccenesta no dopmyne

Mu=0,62R™ (78)
B) BbIMUCIIAOT KOIPDULMEHT TENNOOTAAYM N0 hopmyne
Ay
o= A , (79)
l:'I.IK
e x, =22 1073 - KO3 PULMEHT TEMNONPOBOAHOCTU Bo3ayxa, Br - m—1- K-1 .
Ecrm ¢ £ Tp » TO KOHEYHYIO TemnepaTypy kanmu onpeaensior no dopmyne
o S
Toom = dp (0 —Ty)emp -——5 . (80)
Ch oy

Bpems noneta kannu, B Te4eHME KOTOPOro NPOUCXOANT €€ KpUcTannmsaums, onpeaenstoT no gopmyne

g Uy
= , 81
e QISKI(TIEII_?T]) e

rae CKP - yaenbHas TennoTa Kpuctannusaumu metanna, I - kr—1 .
Ecrm 1, Ll (tp + ’I:Kp] , TO KOHEYHYIo TemnepaTypy Kannu onpeaensior no gopmyne

T

KOH

=T

- (82)

Ecrm T > ('cp + IKP) , TO KOHEYHy0 TeMNepaTypy Kannu B TBEPAOM COCTOSIHUM onpeaensioT no dopmyrne
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o s
TIO:IH =T|:| +(TII:II _TD)'EXF' -CI—K'[I_(TP +TKF,:|] ) (83)

KmK

rae 'y - yaenbHas TennoemkocTs Metanna, Mx-kr—1-K-1.

Konuuecteo Tenna (§ ), O, oTaaBaemoe kannein metanna TBepZoMY MMM XXMOKOMY roptodemy matepuarny, Ha KOTopblii OHa nonana,
BbIYUCISAOT MO hopmyre

W=V;{l'ﬂKlCKI(TmH _?EB)'K’ (84)
rae T, - TemMnepaTypa camoBOCNIIaMeHeH!s roprodero matepuana, K;

£ - KO3dPPULUMEHT, paBHbI OTHOLLEHWIO Tenna, OTAaHHOIO roproYeMy BeLLEeCTBY, K 9HEPrW, 3anaceHHow B Kanne.

Ecnu oTcyTCTBYET BO3MOXHOCTL OnpedeneHnst koadduumeHTa £, To npuHuMatot & =1.

Bonee cTtporoe onpeneneHve KOHEYHOW TemnepaTypbl Kannu MOXeT OblTb NpOBEAEHO Mpu y4YeTe 3aBUCUMOCTU KO3dduLMeHTa
TENNooTAaYN OT TEMMepaTypbl.

5.1.2.3. Bnekmpuyveckue namnbl HakanueaHus 0buje2o HasHa4YeHus!

MoxapHasi onacHOCTb CBETUNBHUKOB OOYyCrnOBMEeHa BO3MOXHOCTbIO KOHTaKTa roproyen cpedbl C KOnbow 3nekTpuyeckon nammbl
HakanueaHusl, HAarpeTon BbilLe TeMNepaTypbl CaMOBOCMNIAMEHEHMS rOptodelt cpefbl. TemnepaTtypa HarpeBa Konobl 311EKTPUYECKON NaMnoYKu

3aBWUCUT OT MOLLHOCTW famrbl, ee pasmMepoB W PachonoOXeHUs B MPOCTpaHCTBE. 3aBUCUMMOCTb MakcUMasibHOW TemnepaTtypbl Ha konbe
rOpV30HTanbHO PacnooXXeHHONW NamMrbl OT €e MOLLHOCTU 1 BpEMEHW NpUBEAeHa Ha YepT.3.

550 Borro- Aamia F758r
500
LT}
&g
J50
35
257
200
150

100 _" 258T
50

Temnepamypa, *C

F I [N T T T |
L 8 2 1 20 M 2
Bpern, pm

Yept.3

5.1.2.4. Uckpbl cmamuyeckoeo ariekmpuyecmsa

Snepruto uckpbl (), [K, CNOCOBHOM BOSHWKHYTL NOA AECTBUEM HANPSXKEHUS MEXAy MacTUHON M KakuM-nnbo 3a3emiieHHbIM
NPeaMETOM, BbIYMCTIAIOT MO 3aMaceHHON KOHAEHCAaTOPOM 3HEPrn 13 doopMyrbl

W, = 05002, (85)

rae (- eMKOCTb KoHaeHcaTtopa, ;

f7 - HanpskeHwue, B.
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PasHocTb noTteHumanos Mexay 3apsXeHHbIM TernomM n 3emnen N3MePA0T ANTIEKTPOMETPaMUM B pealibHbIX YCII0BUAX NPOU3BOACTBA.

Ecrn I, 2 0.4W, .. (W, - MMHUManbHASA 3HEPrvs 3axuraHna cpedsl), TO MCKPY CTaTUMECKOTO JMEKTPUYECTBa PaccMaTpuBaloT Kak
UCTOMHUK 323KUTaHus.

PeanbHyto onacHOCTb MpeAcTaBnsieT "KOHTaKTHas" anekTpusauus nwogen, paboTawmx ¢ ABMXKYLUMMUCS OUINEKTPUYECKUMU
maTtepuanamu. [pn CONPUKOCHOBEHMM 4YenoBeKa C 3a3eMSIEHHbIM MPEeaMETOM BO3HMKAKT WCKPbl C 3Heprmenm oT 2,5 go 7,5 mOx.

3aBNCMMOCTb SHEPIrUM JNEKTPUYECKOro paspsiga C Tera YernoBeka M OT noTeHuuana 3apsgoB CTaTMYeCcKOro aneKkTpuyecTBa MokasaHa Ha
yept.4.

1
-

CADEg PRIPAD,
= A
|

3
"3
1

E|
]

LR TERIT

4

[ S B
§ 5 /0 45 20 25 30 35 4§
Momeryuan xa verofexe, xf

Fwepge
S,

Yept.4

5.1.3. MexaHuyeckue (bpUKYUOHHbIE) UCKPbI (UCKPbI 0m ydapa U mpeHusi)

Pa3smepbl UCKp yaapa v TPeHWsl, KOTopble NPEACTABMSAOT COGOM packarneHHy 00 CBEYEHWUS YaCTUUKy METanmna UM KamHsi, OGbI4HO He
npesbiwatoT 0,5 MM, a UX TeMnepaTtypa HaxoauTca B Npegenax Temnepatypbl NnasrneHus MeTanna. Temnepatypa uckp, obpasyoLmxcs npu
COyAapeHnn MeTansoB, CMOCOGHbIX BCTynaTb B XMMWYECKOE B3aUMOAENCTBUE OPYr C APYTrOM C BblAEMNEHVWEM 3HAYUTENILHOTO KONMUYecTBa
Tenna, MoOXeT NPeBbILLaTh TEMMNePaTypy NNaBleHus, U NO3TOMY €€ ONPEeAENSIOT SKCNEPUMEHTANbHO UMW PAacHETOM.

KonuyecTtBo TennoTbl, 0OT4aBaeMoe MCKPOW Mpy OXNaxaeHun OT HavanbHOW TemnepaTtypbl f’H 00 TemMmnepatypbl caMmoBOCiaMeHeHna

roptoden cpeabl £ , BoIMMCASIOT No chopmyre (84), a Bpemsi OCTbIBaHWS T - CredytoLmm o6pasom.

OTHoweHwve Temnepatyp (&, ) BbIMACASIOT MO hopmyne

i~
By =F—=, (86)
Iy —ig
rae £, - Temnepartypa Bosayxa, °C.
KoadbdpuumeHT Tennootaaum (e ), Br-m—2-K-1 | Blamcnsior no doopmyne
o =188, vy (87)

FA€ o, - CKOPOCTb noneta Uckpel, m-c-l.

CkopocTb nckpbl ( 1y, ), 06pasytoLuerica npu yaape csoboaHo nafatoLero Tena, BblYMCHST Mo (opmyne

wy =.J2gH . (88)

a npu ygape o BpaliatoLleecs Teno no dopmyrse

wy =2m xR, (89)
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roe # - vacToTa BpalleHust, c—1;
£ - pagvyc Bpallarowerocs tena, M.

CkopocTb noneTa 1ckp, obpasytolmxcs npu paboTte ¢ yaapHLIM MHCTPYMEHTOM, MPUHMMAaLOT paBHon 16 M:c—1, a ¢ BbicekaembIx npu

xoabbe B 00yBM, NoabuTon MeTannmyeckuMmm Habornkamm unu reosgsamu, 12 m-c-1.

Kputepuin buo BbiumMcnsoT no gopmyne

(90)

roe a!’H - ANaMeTp UCKpbI, M;

- KO3(PPULIMEHT TENMONPOBOAHOCTU METANMA UCKPLI MPK TEMMEPaTYpPe CaMOBOCTINIAMEHEHNS TOPIOYEro BelecTsa (£, ), Br-m—1-K

A

H

Mo 3HaYeHNAM OTHOCUTENBHOW U3BLITOYHON TemnepaTypsl El 1 KpUTepus B, onpenensioT no rpaduky (4epr.5) kputepuin Pypbe.

LT

04 B gr gm gor P07 15

1

N

goef
?
Eﬂ riR=1
gof gosgr 63 |/ £ 50100 spreeg
7
Yept.5
OnuTenbHOCTb OCTbIBaHUA YacTuupbl MeTanna ( T ), C, BbIYMCAAT No dopmyne
£
T=l_nldicnpn ; (91)

H

rae FEI - KpuTepuit dypbe;
{7, - TENIIOEMKOCTb MeTarnna UCKpbl Npy TemnepaType CaMoBOCMNIaMEHEHUs FoproYero BellecTsa, [x - kr—1-K-1;

Py - NNOTHOCTb MeTanna UCKpbl Npu TemMnepartype camoBocCniiaMeHeHNa roprodero seLlecTea, Kr-mM—3,

Mpu HanMuMM SKCMEepUMEHTAarbHLIX AAHHLIX O MOMKWralWen CrnoCOBHOCTM (PUKLUMOHHBLIX WCKP BbIBOA 06 MX OnacHocT Ons
aHanuavpyeMo roptoyeii cpeabl onyckaetcs Aenatb 6e3 NpoBeaeHUst pacyeToB.

5.1.4. Omkpbimoe nnamsi u uckpbi 0gueamenel (nedel)
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MoxxapHasi onacHOCTb NnamMeHn obycrnoBneHa MHTEHCUBHOCTbLIO TEMNfoBOro BO3AeNCTBUSA (MMOTHOCTBIO TENMOBOro NOToKa), NnoLwiagbto
BO3AENCTBUS, OpuveHTaumen (B3avMHbIM PacronoXeHWEM), MEPUOAMYHOCTBIO M BPEMEHEM €ro BO3QEWCTBMS Ha TOpHYME BeLLECTBA.

MNOTHOCTbL TEMMOBOro NOToKa ANMY3NOHHBLIX MNaMeH (CMYKK, CBEeYM, ra3oBoi ropernku) coctaenseT 18-40 kBT-M—2, a npeaBapuTensHO
nepemMellaHHbIX (MasfibHble namnbl, rasosble ropenku) 60-140 kBT-mM—2. B Tabn.6 npuBedeHbl TemnepaTypHble U BpeMeHHble
XapaKTepUCTVKN HEKOTOPbIX NaMeH 1 MarnoKanopuinHbIX MCTOYHUKOB Tenna.

Tabnuua 6
HavmeHoBaHuWe ropsiero BellecTsa (M3genuvs) Temnepatypa nnameHu Bpewms ropeHus
UK NoXxapoonacHown onepauum (TneHusa nnu Harpesa), °C (TneHus), MuH
JlerkoBocnnameHsIIoLWMeCs U roprodme XXMOKOCTH 800 -
[peBecrHa n neconunomartepuarnsl 1000 -
[MprpoaHble U CXKMXKEHHbIE rasbl 1200 -
[a3oBasa cBapka meTtanna 3150 -
[a3oBas pe3ka meTtanna 1350 -
Tnetowasn nanupoca 320-410 2-2,5
Tnetowas curaperta 420-460 26-30
lopswas cnvyka 620-640 0,33

OTKpbITOE Mramsi ONacHO He TOMbKO MPU HEeMocpeacTBEHHOM KOHTaKTe C roptodei cpefon, HO U npu ee obnyveHun. NHTEHCMBHOCTL
obnyyeHns (gp ), BT-M—2, BbluncnsoT no popmyne

4 4
g0 57l 2| -[Z2] | ey ©2)
100 100
rae 5,7 - KoaPULIMEHT U3nydYeHns aBCONTHO YepHoro Tena, Br-m—2 -K—4;
Eqp - NPVBEAEHHAs CTeneHb YepHOTbI CMCTeMb
S R Y -
EEIJ Fy

£ - CTeNeHb YepHOTI akena (npu ropeHun aepesa pasHa 0,7, HedTenpoaykToB 0,85);
£ - CTENEHb YEpHOTLI 0BITy4aeMoro BeLLeCTBa NpMHUMaLoT Mo CPaBoOYHOW nuTepartype;
Tq:, - TemnepaTtypa pakena nnamenu, K;

T,y - TEMNepaTypa roptovero selecTsa, K;

©1¢ - KOIPDULMEHT 0BMYHEHHOCTI MeXAY U3MyJatoLLieit 1 0Bry4aeMoli MOBEPXHOCTAMM.

KpuTndeckne 3HauyeHWsi MHTEHCUBHOCTU OOMNy4YeHus B 3aBUCMMOCTU OT BpPeMeHW obrnyuveHus Ans HEKOTOPbIX BELLECTB MPUBELEHbI B
Tabn.7.

Tabnvuya 7
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Marepuan MuHUMarnbHas MHTEHCUBHOCTb 0BrnyYeHns, BT-m—2, npu
NPOAOIKUTENBHOCTU 0BNyYeHusl, MUH
3 5 15

[pesecuHa (cocHa BnaxHocTbio 12%) 18800 16900 13900
[peBecHO-CTpyxeyHas nnuTa 13900 11900 8300
MAOTHOCTbIO 417 KrM—3

Topdh GpUKETHBIN 31500 24400 13200
Topd kyckoBom 16600 14350 9800
XNOMNOK-BONMOKHO 11000 9700 7500
CrouncTbI NNacTuk 21600 19100 15400
CTteknonnacTtuk 19400 18600 17400
MepramuH 22000 19750 17400
PesnHa 22600 19200 14800
Yronb - 35000 35000

MoxapHasi onacHOCTb UCKP NeYHbIX TPYO, KOTENbHbIX, TPYG NapoBO30B M TEMSIOBO30B, a TaKKe APYrMX MalUWH, KOCTPOB, B 3HAYUTENbLHOM
CTENEeHN onpeaensercs MX pa3vMepoM M TemnepaTypoil. YCTaHOBMEHO, YTO UCKpa AMaMETPOM 2 MM TMoXapoonacHa, ecnv uMeeT
Temnepatypy 1000 °C, gnametpom 3 mm - 800 °C, guametpom 5 mm - 600 °C.

TennocopepkaHue 1 BpeMsi OCTbIBaHUS UCKPbI 40 6e30nacHOCTU TemnepaTtypbl BbIMUCASIOT No dopmynam (76 u 91). MNpu sTom gnametp
VMCKPbI MPUHUMAIOT 3 MM, @ CKOPOCTb MOJEeTa UCKPbI ( & ), M-c—1, BblumncnsaoT No opmyne

Wy =405w2 +5H (94)

rAe w - CKOPOCTb BeTpa, Mc—1;
A - BbicoTa Tpyb6bl, M.
5.1.5. Hazpes seuecms, omoerbHbIX y3/108 U o8epxXHocmel MexHOIo2u4yecko2o 060pydoeaHus
TewmnepaTypy Harpesa aMekTponpoBoaa NPY BO3HMKHOBEHIUN Neperpyskm (&, ), °C, BEIMUCASIOT No dhopmyne
2

+;’i(;

(95)

fg “lepm EH _ch.H)‘

b

roe ICP_H - HopMmaTuBHasg TeMnepaTypa cpedbl AN NPOoKaakM NpoBoaa, NPUHUMAaETCS B COOTBETCTBMM C NMpaBuiammn anekTpoobopyaoBaHms,
yTBepXXaeHHbIMK [ocaHeproHaasopom, °C;

qu - paKTU4EeCKMIN TOK B MPOBOAHUKE, A;

t,. .. - HOpMaTVMBHas TeMnepaTypa Xunbl 3anekTponposoaa, °C;

E.H
Imn - JONYCTUMbIA TOK B NPOBOAHMKE, A.

TemnepaTypy rasa npu cxarin B KOMNPECCope M OTCYTCTBIW ero oxnaxaeHus (77.), K, Belancnaiot no dopmyne

(e-111k

E
T =T = : (96)
PH
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rae T, - TemnepaTypa rasa B Hayane cxatus, K;

E., B, - nasneuve rasa B kOHUE U Havyarne cxkarus, Krm=2;

X - nokasartenb agmabatbl (paBeH 1,67 1 1,4 COOTBETCTBEHHO ANSA OOHO- U ABYXaTOMHbIX ra3oB).

[lns MHOroaToMHbIX ra3oB nokasaTtesb aanadaTbl BbIYUCHSIOT NO dopmyne

roe Cp, (', - n306apHas v n3oxopHas yAernbHble MacCoBbIE TEMNOEMKOCTM ra3os, [ - kr—1-K-1 .

k=C,IC,,

(97)

Temnepatypy Harpesa 3MeKTPUYECKMX KOHTAKTOB MPU BO3HWKHOBEHMM MOBbILIEHHBLIX MEPEXOAHbIX conpotusneHnid (£, . ), °C,

BbIYUCNAOT No hopmyne

roe f.,:p - Temnepartypa cpeabl, °C;

T - Bpewms, c;

Ty NOCTOAHHAA BpeMeHU HarpeBa KOHTAKTOB, C;

£

=f. +
HE ~ &cp S':'-'uﬁm

F- ANneKTpunyeckada MOLHOCTb, Bblaendawanaca B KOHTAKTHbIX nepexoaax, Br;

5 - nnowaak NoBepxHOCTM Tennoobmera, M2 ;

Oy - 00NN KO3hULMEHT TennooTtaaun, Brm—2-K-1.

,D,O MakCumanbHOn TemMnepaTtypbl KOHTaKTbl HArpeBakTCA 3a BpeMA

T =5, .

OneKTpuYecKyto MOLLHOCTb ('), BbIAENSAIOLLYIOCH B KOHTAKTHbIX Nepexoaax, BbIYMCASAOT No dhopmyne

roe [ - TOK B cetn, A;

U:- - NageHNe HaNPSXKEHNS B i - KOHTAKTHOW Mape B SM1EKTPUYECKOM KOHTakTe, B;

# - KONnN4eCcTBO KOHTAKTHbIX NMap B KOHTaKTe.

3HaveHure NafeHNst HaNpsHXKEHUA Ha KOHTaKTHbIX napax Li; Ans AeTanei ns HeKOTopbiX MaTepuarios NpuseaeHs! B Tabn.8.

HanmeHoBaHMe maTepuana AntomuHuii | Mpacout | NatyHb Megb Cranb
AnoMUHUIA 0,28
padout 3,0 3,0

(98)

(99)

(100)

Tabnuua 8
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JlaTyHb 0,63 2,4 0,54
Menb 0,65 3,0 0,60 0,65
CTranb 1,4 1,6 2,1 3,0 2,5

KOSdD(bI/ILLI/IeHT TennoobmeHa BbIMUCHAKT B 3aBUCUMOCTU OT TemMnepaTtypbl KOHTAKTOB MO qaopmynaM:

Copy = HO073 ~iy ,€CM fyy £ 60 °C; (101)

Stopm = 11,630 “¥mx ecnm £, > 60 °C. (102)
MoCTOAHHYI0 BpEMeHM HarpeBa KOHTAKTOB BbIYMCIAIOT No dhopmyne

= Crm 103
o S'l'u:uﬁm, 193)

roe ' - yoenbHas MaccoBasi TENIoeMKOCTb MeTarnsa KoHTakToB, Dx-kr—1-K-1;

#! - Macca KOHTaKTOB, KrI.

Pacuer iy, NpoBoAAT B criepytoleid nocnegoBaTenbHoCcTW. [ins 3afaHHOW TemMnepatypbl iy p BbIYUCTIAIOT Cygy M 7, @ 3aTem no

copmyne (98) BbluMCHAT £y, .. Ecnn BbibpaHHoe M BbIYMACMEHHOE 3HadYeHus f .. oTnnyaiTcs Gornee Yem Ha 5%, TO BblMMCTEHUE
HeobxooMMOo NOBTOPUTD.

TemnepaTypy NOALIMMHUKA CKOMBXKEHUS NPU OTCYTCTBUM CMasKkn U NPUHYAUTENLHOTO oxnaxaeHus (i . ), °C, BbluMcnsoT no dopmyne

tne =tpt———|[1-¢ ™|, (104)

roe Icp - Temnepartypa cpeabl, °C;
a =044 fWdn - koachpuumeHT MowHocTy, BT;
7 - KO3MDULNEHT TPEHNA CKOMBXEHNS;
I - cuna, fefcTBYIOLAs Ha NOALIUMHIK, KF;
d - AvameTp Wuna Bana, M;

# - vyacToTa BpalleHus Bana, MuH -1 ;

& - nnowaak NOBEPXHOCTM TennoobmeHa NoALWUMHMKA (MOBEPXHOCTb NOALLVUMHUKE, OMbIBAEMAst BO3AYXOM), M 2 ;
T - Bpems paboTbl NOALLUMHKKA, C;

mi
Tgp = ————— - NOCTOSIHHAA BPEMEHU Harpesa NoALLINMHUKA, C;
X ofm m

¥ - Macca nogLwunnHuka, Kr.

Bpems HarpeBa noawmnHuka (T ), C, 40 3a4aHHOW TeMnepaTypbl BbIYMCIISIOT N0 hopmyre
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In & (105)
T=1Tg .
¢ DEIL[SII\iH.C _fﬂ:p;l
MpakTuyeckn npu ¢ = 5t Temnepatypa NoAWMNHNKA SOCTUIAET MaKCUMAamNbHOTO 3HAYEHMS!, BbIYMCNAEMOro no hopmyre
T (106)
5 . 106
Iax cp s
al:lﬁll'.[ S
B dpopmynax (106, 107, 108)* koacbpnumneHT TennoobMeHa & gy, BbIMUCTIAIOT MO dpopmynam (101 unm 102).
* Homepa copmMyn COOTBETCTBYIOT OpurMHany. - NprMevaHne narotosuTens 6asbl AaHHbIX.
MocnepoBaTensHOCTL pacyeTa TeMnepaTtypbl NOALIMIHUKA aHanornyHa pacyeTy TemnepaTypbl HarpeBa KOHTaKTOB.
5.1.6. Haepes sewecms rpu camogo3zopaHuu
MuHUManbHy0 TemnepaTtypy cpefbl, NPy KOTOPON MPOUCXOAMT TEMNSIOBOE CAMOBO3ropaHune, BbIYMCTISIIOT U3 BblpaXXeHust
lgte = Ay ta,lg S (107)
a BpeMs HarpeBaHusi BELLECTBA J0 MOMEHTa CaMOBO3rOpPaHust N3 BbipaXkeHust
1
g, =—(4 -let), (108)
My,
rae £, - Temnepartypa okpyxatoLien cpeqpl, °C;
T. - Bpems Harpesa, 4,
Ap, AB %y, #y - BMNMPUYECKNE KOHCTaHTLI;
& - ynenbHas noeBepxHocTb Ten, m—1 .
F 1 11
HE=—=2-+=+—], (109)
F i bk

roe F - nonHas Hapy>XHaa NoOBEpPXHOCTb Tena, M 2;

[~ - obbem Tena, M3 ;
I, b }2 - pasamepbl Tena BAONb COOTBETCTBYIOLLEN KOOPANHATHOM OCK, M; HanpUMep, ANs NPAMOYroNLHOrO Napannenenuneaa: | - ANUHa,

b - wupuHa, & - BbicoTa; AN uMnuHapa: { =& = Du k -BblcoTa; gnA wapa: { =h =4 = Dm nT.Aa.

5.2. IHTEHCUBHOCTb OTKa30B 3rieMeHTOB 0GopyaoBaHusi, NpMbopoB 1 annapaTos
OT B3PbIBOOMACHOW KOHLUEHTpauum aOns

3aBMCUMOCTb MHTEHCMBHOCTM MOBPEXAEHU/ 06OpYyAOBaHWs, NPUBOASLMX K B3pbIBY,
NPOM3BOACTBA AMBMHMNAG, MEeTaHa, 3TUIeHa 1 aMMmuaka npuBeaeHa Ha YepT.6.
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YepT.6

MHTEHCUBHOCTb OTKA30B pasfMyHbIX 3NIEMEHTOB TEXHONOMMYECKNX annapaTtoB 1 3alUTHbBIX YCTPOMCTB ONpeaenstoT no Tabn.9, 10.

UHTEeHCMBHOCTbL OTKa3a 3/1eMEeHTOB

HanmeHoBaHWe anemeHTa

MHTeHcmBHOCTL 0TKa30B (7,109 ), y-1

HwxHW1IA CpegHee BepxHun
npeaen 3Ha4eHue npegen
MexaHuyeckne anemMeHTbl
[Mnb3bl 0,02 0,045 0,08
OundbdepeHumansi 0,012 1,00 1,58
3axuMbl 0,0003 0,0005 0,0009
KonbLa nepemeHHOro ceyeHust 0,045 0,55 3,31
Kopo6kwu koneH4aToro Bana 0,1 0,9 1,8
Kopobku nepepau:
coeauHUTENbHbIE 0,11 0,2 0,36
CEKTOpHble 0,051 0,912 1,8
CKOPOCTHbIE 0,087 2,175 4,3

Tabnuua 9
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Kopnyca

MydpTbi:

cuennexus

CKOMbXEeHUS

OrpaHuuntenu
OrpaHnynTenbHblE CMEHHbIE KorbLia
MpoTtuBoBecshI:

6onbLune

mManble

MpyXunHbI

Mpusoaei:

CO LLUKMBOM
OOMOMNHUTENBHOIO CepPBOMEXaHN3Ma
06bIYHbIX CEpPBOMEXaHN3MOB
bonee aKOHOMUYHbIE

MeHee

MpnBOAHLIE PEMHM Nepead
MogwmnHmku:

LUapUKoBble
coeanHUTENbHbIX MydT
pOnuvKoBbIE
LlapukonogLwmnHuKu:
MOLLIHbIE

ManomoLLHble

Peccopbl manomoLuHble
Ponukn

CoeauHeHus:
MexaHu4eckme
BpaLlatoLmecs

nasaHble

0,03

0,04

0,07

0,165

0,13

0,005

0,004

0,86

0,86

0,6

0,17

0,02

0,008

0,2

0,072

0,035

0,02

0,02

6,89

0,0001

1,1

0,06

0,3

0,35

0,36

0,3375

0,0125

0,1125

0,16

12,5

12,5

3.3

1,8

3,6

0,65

0,21

0,5

1,8

0,875

0,112

0,075

0,02

7,50

0,004

2,05

1.1

0,94

0,783

0,545

0,03

0,221

36,6

36,6

18,5

9,6

2,22

0,42

1,0

3,53

1,72

0,1

1,96

9,55

1,05
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CoeguHuTenbHblE KOPOOKK 0,28
CepBomMexaHN3Mbl 1.1
CTepxHu 0,15
YcTponicTea cBs3u:
HanpaeneHHble 0,065
NOBOPOTHbIE 0,001
rmbkue 0,027
XecTkune 0,001
DUNLTPLI MEXaHUYeCKne 0,045
LecTtepHu 0,002
LtaHrn nnyHxepa -
LWTndTbI:
C Hapeskon 0,006
HanpasnswoLwue 0,65
LapHupbl yHMBEpCanbHble 1,12
LLlaccn -
OKCUEHTPUKM 0,001
MpyXunHbI 0,09
TennoobMeHHMKK 2,21
FmapaBnuyeckne n NHeBMaTU4eckme INeMeHThI
Iunadparmel 0,1
VICTOYHMKN MOLLHOCTHM rmapaBnmyeckme 0,28
3aaBWKKKM KnanaHoB 0,112
3aaBuKKM BO30YaeHUS 0,112
KnanaHsi:
LapuKOBble 1,11
pbIYaXHble 1,87
Harpy>xeHHble 0,112
CBEPXCKOPOCTHbIE 1,33
obxoaHble 0,16

0,4

2,0

0,35

1,52

0,025

0,039

0,025

0,3

0,12

0,68

0,025

1,625

2,5

0,921

0,002

0,22

15,0

0,6

6,1

5,1

0,212

4,6

4,6

5,7

3,4

2,24

0,56

3.4

0,62

3.21

0,049

1,348

0,049

1,8

0,98

0,1

2,6

12,0

0,004

0,42

18,6

0,9

19,3

44,8

2,29

7,7

7.4

18,94

5,33

8,13
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CTOMOPHbIE
KOHTPOIbHbIE
OpeHaxHble
HanosnHuTemNbHbIE
nonmaBKoBble

roptoyero

[aBneHus

nepBUYHbIE

nBuratens

perynsTopa
pasrpy3oyHble:

[aBneHus

TepMunyeckme
pe3epByapHble
CENEKTOpHbIE
perynmpoBoOYHbIe

py4HbI€ NepekmnYaLme
cKonb3sime
MON3yHKOBbIE
corneHouaHble:
TPEXXoaoBble
YeTbIpeEXXoaoBbIe
UMMYNbCHbIE
nepenyckHble
pasrpy3oyHble
CepBoknanaHbl
MaHomeTpbl

MoTopbl rugpaenuyeckme
Harnetatenun

Hacocbl ¢ MalwmHHbIM npmeoaoM

0,112

0,24

0,1

5,6

1,24
0,112

0,165

0,224
0,224
5,6
2,70
3,7
0,67
0,112

0,56

2,27
1,87
1,81
2,89
0,26
3,41
16,8
0,135
1,45

0,342

23

1,9

0,224

0,112

8,0

64

5,6

6,3

37,2

0,56

5,7

3,92

84

6,88

16,0

11,0

4,6

4,6

6,9

0,5

57

30,0

1,3

1,8

24

8,74

4,7

2,2

37,2

32,5

14,8

14,1

32,5

12,3

10,8

19,7

2,14

10,2

2,28

19,7

7,41

7,22

9,76

2,86

15,31

56,0

15,0

2,25

3,57

31,3
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MopLwHu rugpaennyeckne 0,08 0,2 0,85
[MpnBOALI NOCTOAHHOW CKOPOCTU MHEBMATUYECKNE 0,3 2,8 6,2
Mpoknagku:
npobkoBble 0,003 0,04 0,077
nponuTaHHble 0,05 0,137 0,225
13 cnnasa "MoHenb" 0,0022 0,05 0,908
konbLeobpasHble 0,01 0,02 0,035
deHonoBble (NnacTmaccoBble) 0,01 0,05 0,07
pes3nHoBbIe 0,011 0,02 0,03
PerynsaTtopbi:
naBrneHus 0,89 4,25 15,98
rmgpasnuyeckme - 3,55 -
nHeBMaTU4ecKkne 3,55 7,5 15,98
PesepByapbl rugpasnuyeckune 0,083 0,15 0,27
CwunbdoHbl 0,09 2,287 6,1
CoeguHeHus:
rmgpaenuyeckme 0,012 0,03 2,01
nHeBMaTU4eckne 0,021 0,04 1,15
CoeguHuTenbHble MydThbl rMapaBnnyeckme - 0,56 -
Tpy6onposoabl 0,25 1.1 4,85
Lnnuugpel 0,005 0,007 0,81
LinnuHapbl nHeBMaTudeckune 0,002 0,004 0,013
LUnaHru:
BbICOKOrO [aBrieHusi 0,157 3,93 5,22
rmbkme - 0,067 -
nHeBMaTU4eckme - 3,66 -
Tabnuua 10

MHTEHCUBHOCTb OTKa30B 3alMUTHbIX yCTpOﬁCTB

HanmeHoBaHue anemeHTa

CpegHee 3Ha4eHne
MHTEHCUBHOCTH
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oTkasos (%, 100 ), 4
-1

MHaukaTopbl B3pbIBOB aBTOMaTUYeECKMX cucTeM nodasneHusi B3pbisos (ACIIB) 0,25

Brnoku ynpaBneHuss aBTOMaTM4YeCKUX CUCTEM MNOAABMEHWUsI B3PbIBOB (Ha KaXablii 0,12
KaHan)

Mmaponywiku I'M (ACINB) 0,27
Opocutenun AC (ACIIB) 0,32
Mnameotcekarenu MO (ACIB) 0,39
Kabenu (ACIMB) 0,047
MpenoxpaHutensbHble MeMOpaHbl 0,0112

TPUTIOXKEHUE 4
Cnpaso4yHoe

METO[ OLEHKWU 9KOHOMWYECKOW 3®®EKTUBHOCTU CUCTEM MOXXAPHOW BE3OMNACHOCTHU

1. OKoHOMMYeckas oLeHKa aEKTUBHOCTM 3aTpaT Ha obecneyeHne noxapHon 6eaonacHoCTy

1.1. OddekTMBHOCTL 3aTpaT Ha obecnevyeHne NoxapHom Ge30nacHOCTU HAPOAHOXO3ANCTBEHHbIX OOBEKTOB ABMNSETCA 0b0A3aTenbHbIM
YCMNOBMEM MPU TEXHUKO-3KOHOMWUYECKOM OBOCHOBaHUM MEPOMPUATUIA, HanpaBneHHbIX Ha MOBbILLEHWE MNOXapHoW GesonacHocTu. PacyeTbl
3KOHOMMYECKOro 3adpdpekTa MOryT MCMonb30BaTbCA NPU OMpedenieHuM UeH Ha Hay4YHO-TEXHUYECKYHD MpOAYKUMIO MPOTMBOMOXAPHOO
Ha3HayeHus,, a Takke Ans obocHoBaHUS BbIOOpa MeponpuaTMIA No obecneveHuto noxapHon 6esonacHOCTV Npu OPMUPOBAHUM MMaHOB
Hay4YHO-UCCrefoBaTeNnbCKMX U ONbITHO-KOHCTPYKTOPCKMX paboT, 3KOHOMUYECKOTO M COLMaribHOMo pa3BuTns O6BEKTOB.

OheKTUBHOCTL 3aTpaT Ha obecrneyeHune noxapHon Ge30MacHOCT OMNpeaenseTcss kak couuanbHbIMU (OLEHUMBAET COOTBETCTBUE
chakTMYecKoro MonoXeHUsi YCTAHOBMEHHOMY COLIMArNbHOMY HOPMaTWBY), Tak U 3KOHOMUYECKUMU (OLEHMBAET AOCTUraeMblii SKOHOMUYECKMIA
pesynbTaT) nokasaTtensimu.

OKOHOMMYeckuin ahpeKT oTpaxaeT cobor MpeBbIlleHNe CTOMMOCTHbBIX OLEHOK KOHEYHbIX pPe3ynsTaToB Haf COBOKYMHbIMW 3aTpaTamu
pecypcoB (TPYAOBbIX, MaTepuarnbHbIX, KanuTanbHbIX U Ap.) 3@ pacyeTHbIn neprof. KoHeYHbIM pe3ynsTaToM co3gaHusi U UCTONb30BaHUS
MeponpuaTUiA No obecneveHmnio NoxapHon 6e3onacHOCTK ABNSIETCA 3HAYEHUE NPEeAOoTBPaLLEHHbIX MOTEPb, KOTOPbIE PACCHUTLIBAOT UCXOAst
U3 BEPOSITHOCTM BO3HUKHOBEHWSI MoXapa W BO3MOXHbIX 3KOHOMWUYECKMX MOTEpb OT HEro A0 W Mocne peanu3auuv MeporpusitTus no
obecneyveHnto noxapHoW ©Ge3onacHOCTM Ha oObekTe. YucneHHoe 3HadeHWe 3aTpaT Ha MeponpuATUS Mo 0GecrnevyeHunto MNoXKapHOW
6e3onacHoOCTV onpedensieTca Ha OcHoBe ByxranTepckon OTYETHOCTM O6beKkTa 3aLLMTbl.

1.2. 3atpatbl Ha obecneyeHne noxapHon GesonacHOCTW criegyeT cumTatb 3PEKTUBHLIMU C COLMANbHOW TOYKM 3PEHMUS, €CNA OHM
obecneymBaloT BbIMOMHEHWE HOPMATMBA MO UCKIIOYEHWIO BO3AEWCTBISA Ha Ntoden onacHbIX ()akTopoB Mnoxapa, YCTaHOBIIEHHOMO HaCTOSALLMM
cTaHgapTom (pasa.1 v npunoxexue 2).

1.3. OkoHOMMYeckuin achpeKT onpeaensieTca No BCeMy LUKy peanusauun MeponpusaTtus no obecneyeHnto noxapHomn 6esonacHocTu 3a
pacyeTHbIN Nepuoa BPEMEHU, BKIHOYaLWUA B cebs Bpems NpoBeAeHUs Hay4YHO-MCCreqoBaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKMX pabor,
OCBOEHUWE W NPOM3BOACTBO 3MEMEHTOB CUCTEM U MEPONPUATUIA No obecnedyeHnto noxapHon 6esonacHOCTH, a Takke BpeMsi NCNONb30BaHNs
pe3ynsTaTtoB OCYLLECTBMEHNSI MEPONPUATUS Ha OXpPaHAEMOM OObeKTe.
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3a HavanbHbIi rof pacyeTHOro nepuoga NpUHUMAETCs rod Hadvana duHaHcupoBaHusi paboT MO OCYLECTBMEHMIO MEPONPUSATUS.
Hayanom pacuyeTHOro nepuopa, Kak NnpaBuIlo, CYUTAETCS MEPBbINA rof, BbIMOMHEHNSA Hay4YHO-MCCNeaoBaTeNbCKUX U OMNbITHO-KOHCTPYKTOPCKMX
pabot. KoHeuHbln rog pacyeTHOro nepwoga oOnpefensieTcd MOMEHTOM 3aBEPLUEHUS] UCMONb30BaHWUSA pPEe3ynbTaToB  OCYLLECTBIEHUS
meponpuaThs. KoHeuHbI rog WCMonb30BaHWS pe3ynsTaToB MeponpusiTusi no obecrneveHuno noxapHon GesonacHoCTUM onpegensieTcs
pa3paboTynKOM M COrnacoBbIBAETCS C OCHOBHbBIM 3aKa3ynkoM (notpebutenem). MNpu ero yctaHoBneHun LenecoobpasHo pyKoBOACTBOBaTLCS:
NNaHoBbIMW CPOKaMW 3aMeHbl ANEMEHTOB CUCTEM U MEPOMPUSATUIA MO 0BecneyeHnto NoxapHon 6e30MacHOCTW; CpoKaMu Crybbl aNeMeHToB
1 cuctem no obecneveHnto noxapHom 6esonacHoCcTn (C y4eTOM MOpanbHOro CTapeHus), ykasaHHbIMKU B AokymeHTaummn Ha Hux (TOCT, OCT,
TY, nacnopT u gp.); 3KCNEePTHON OLEHKON NpU OTCYTCTBUM HOPMAaTUBOB.

1.4. Npwy NpoBegeHMN pac4yeToB SKOHOMMUYECKOTO 3¢hdeKkTa pa3HOBPEMEHHbIE 3aTpaThl U pe3ynbTaTbl NPUBOAATCS K €AMHOMY MOMEHTY
BPEMEHW - pacyeTHOMY rogy. B kauyecTBe pacyeTHOro roga NpvHUMAaEeTCs rog, NpealwecTBYOWUA Havdany UCnonb3oBaHUs MeponpusaTUst nNo
obecneveHnto noxapHon 6e3onacHocTu. NprBeoeHWE BbLIMOMHAETCA YMHOXEHWEeM 3HavyeHWi 3aTpaTr U pesyrnbTaToB NpeaoTBpaLleHHbIX
noTepb COOTBETCTBYHOLLErO roga Ha KoadULMEHT OUCKOHTUPOBAHNSA ( ctf ), BbIYMCNAEMBIA NO hopmyne

af = (1+ B, (110)

e F - HOPMaTUB MPUBEAEHWs PAa3HOBPEMEHHbIX 3aTPAT M PE3yNkTaToB, YUCIIEHHO PaBHbIl HOPMATUBY A(MEKTUBHOCTU KanUTanbHbIX
Bnoxenuit (£ = £, = 01);

.ﬁp - pacyeTHbIV ropg;

£ - rop, 3aTpaThl U pe3ynbTaTbl KOTOPOro NPUBOASATCS K pac4eTHOMY rofy.

1.5. B uncno BO3MOXHbIX BapyaHTOB peanvsaumu Meponpusitia no obecneyeHmio noxapHo 6eaonacHocT obbekTa Ha aTane TEXHUKO-
3KOHOMUYECKOTO 0BOCHOBAHWUA OTOMPAKOTCSt Te, KOTOpble OTBEYANT OrpaHUYEHWsIM TEXHUYECKOTO M coumarnbHOro xapaktepa. B uucno
paccmaTpvBaeMblX BapyvaHTOB BKIIOYAIOTCS Haumyylune, TEXHUKO-9KOHOMMYECKUE MoKasaTenu KOTOPbIX NMPEBOCXOAST UIM COOTBETCTBYIOT
NyYlWUM MUPOBBLIM W OTEYECTBEHHBLIM [AOCTMXKEHUSIM. [Mpy 3TOM AOMKHbI YYUTLIBATbCS BO3MOXHOCTM 3aKyMKU TEXHUKW 3a pyGexoMm,
opraHusaumm cobCTBEHHOMO NMPOU3BOACTBA HA OCHOBE NMPUOBPETEHMS NIMLIEH3UIA, OpraHM3aLUmMn COBMECTHOTO NMPOM3BOACTBA C 3apybexHbIMM
napTHepamu. Jlyywum npu3HaeTcs BapuaHT MeponpusaTusi no obecneyeHuio noxapHoi 6e3onacHOCTM, KOTOpbIN MMeeT Havbonbluee
3HayYeHne aKOHOMUYECKOro adhdekTa NMBO NpU YCNOBKUM TOXAECTBa NPeAoTBPaLLaeMbIX NMOTEPD - 3aTPaThbl HA €ro AOCTWKEHUE MUHUMASTbHDI.

Ecnn uenbio  OCYLUECTBNEHUA MEpOonpuAaTMS Mo oBecneyveHnio MoxapHoM 6es30MacHOCTM SABMSAETCA He  HemocpencTBEHHOe
npegoTepalleHne noxapa, a obecrneyeHne 4OCTOBEPHOWM MH(OPMaLMM 06 OCHOBHbIX XapaKTepucT1kax 1 napameTpax ypoBHs obecnedyeHuns
noXapHon 6e3onacHOCTW, KOHTPONS 3a CoBnoaeHNeM NpaBunl NoXapHoi 6e30MacHOCTH, B Criydae HEBO3MOXHOCTY OMNPederneHnst BIMsaHUS
JaHHOMO MeponpuATUS Ha CTOMMOCTHYIO OLEHKY NpeaoTBpalleHHbIX MNOTepb, TO MPU CPaBHEHWM anbTepHATMBHLIX BapuaHTOB MO
ofecreyeHmnio NoxapHoi 6e30MacHOCTM MyYLLMM NPUHUMAETCS TOT, 3aTpaThl HA JOCTUXKEHNE KOTOPOTO MUHMMASIbHBI.

1.6. OkoHOMU4YeckMn adhdpekT 3aTpaT Ha obecneyeHne noxapHon 6e3onacHOCTM ONpefensieTca No pesynbratam 3JKcnnyaTaumm 3a
pacyeTHbI nepuogd. OKOHOMMYECKUA 3MEKT 3a pacdeTHbIA Mepuos He3aBMCMMO OT HamnpaBleHHOCTM MeponpusaTUSa Nno obecneyeHuto
noxapHon 6e3onacHocTu (paspaboTka, NPOU3BOACTBO U UCMONb30BaHNE HOBbLIX, COBEPLUEHCTBOBAHME CYLLECTBYIOLLMX 3IEMEHTOB CUCTEM U
MeponpUsATUIA No obecnedeHuio noxapHom GezonacHocTu) (3y), Py6., paccuuTbiBatoT no opmyne

9'_]'" =HrrpT_3T (111)
nnn
t ty
I = 2 Moy, — 250y, (112)
=ty =t

rae S - akoHOMUYecknin achhekT peanusaumn MeponpuATAA no obecnedeHnto NoxapHo 6e3onacHoCTy 3a pacueTHbIit nepuoa (T7);

Hrrphﬂrqa? - CTOMMOCTHasi OLEeHKa NpedoTBpaLLEHHbIX NOTEPb COOTBETCTBEHHO 3a pacyeTHbIN nepuog (1) n B rogy (£) pacyeTHoro
nepuoaa;

3r,3; - cTOMMOCTHas OLeHKa 3aTpaT Ha peanu3aumio MeponpusiTUs No oBecneyeHnio NoxapHO Ge30NacHOCTN COOTBETCTBEHHO 3a
pacyeTHbI nepwog (77 ) v B roay (#) pacyeTHoro nepuoaa;

oy ,Ct.'fnp - KOa(hpMLMEHTBI NPUBEAEHNST PA3HOBPEMEHHbLIX COOTBETCTBEHHO 3aTpaT U NPeoTBPaLLEHHbIX MOTEPL K paCY4eETHOMY roay;
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fy - HaYanbHbINA roA PAcYETHOTO NEPUOAA;
£ - KOHEYHbIN rof, pacYeTHOro Nepuoaa;
£ - Tekywun rog pac4eTHoro nepuoga.

1.7. 3atpaTbl Ha peanusaunio MeponpuaTMA no obecnedeHnio noxapHoi 6esonacHocTM 3a pacyeTHbIn nepuod (S5¢), pyb.,
paccuMTbIBaOT Mo hopmyrne

31 = Swoxp ¥ 5T+ 37 (113)

roe 3mm.x.p - 3aTpaThbl Ha NPOBeAEHNE Hay4YHO-UCCNe0BaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKUX paboT, py6.;
3% - 3aTpaThbl Npu NPON3BOACTBE MEPONPUATUIA NO obecneyeHmnto noxapHon 6esonacHocTu, pyb.;

3% - 3aTpaTbl NpY MCMOMb30BaHUM MepPONpUATUIA Mo obecneyeHnIo noxapHow 6e3onacHocTu (6e3 yyeTa 3aTpaTt Ha npuobpeTeHune
CO3aHHbIX 3ANIEMEHTOB MeponpusATUii), pyo.

3aTpaTthbl Npu Npou3BoACTBe (MCMONb30BaHMN) MePOoNpPUATUA No obecneveHnto noxapHon 6esonacHoOCTU (3;“7-"” ), py6., paccunTbIBalOT Mo
dopmyne

£ &
I = T3 =f§':3‘ff TR T, (114)”
=ty H

* dopmMyna coOTBETCTBYET OpurMHany. - MprumevarHue nsrotoutens 6asbl AaHHbIX.

rae 5; - 3HaueHue 3aTpaTt BCeX Pecypcos B roy, £ ;

H ¢ - Texylume n3gepxku nNpu NPON3BOACTBE (MCMONb30BaHWM) MEPONPUATUI MO 0BecneyeHuio NoxapHon GesonacHoCTv B roay £
XK - ennHoBpeMeHHbIe 3aTpaThl NPY NPOM3BOACTBE (MCMOMb30BaHUM) MEPONPUSATHI B rogy

JI; - 0CTaTouHas CTOMMOCTb (TMKBMAALMOHHOE Carbfi0o) OCHOBHbIX (POHAOB, BbIGLIBLUMX B roay f.

Mpw oueHke OCTAaTOUHOM CTOMMOCTU (HOHAOB MOTYT BbITb PACCMOTPEHBI TPU Pa3fMYHbIX Cryyas:

a) cosgaHHble paHee (hoHAbI, KOTOpble BbICBOGOXOAOTCA B rody 3a HeHadoGHOCTb, MOTYyT OO KOHLA CBOEro cpoka CyxXGbl
3(hheKTNBHO MCMONb30BATLCS IAEe-TO B APYroM MecTe. B aTom criyyae B kauyecTBe A ; CredyeTt yunTbiBaTh OCTATOUHYIO CTOMMOCTb (DOHA0B;

6) cboHAbI B KOHLE pacyeTHOro nepuoaa, OTCryXMBLUME MWL YaCTb CBOEro Cpoka Crnyx6bl 1 3pEKTUBHO PyHKUMOHMpPYoWMe. B aTom
cnydae B kayecTse i ; CreayeT yuUTbiBaTb OCTATO4HYHO CTOMMOCTbL (POHOB;

B) (POHObI, BbICBOOOXAEHHbIE 33 HEHaAOOHOCTbIO B rogy f, KOTOpble Hurge 6onee nNo CBOEMYy Ha3HAYeHWIO MCMOMb30BaHbl ObiTb He
MoryT. B aTom cnyyae B kayecTee T ¢ CnefyeT yuuTbiBaTb NIMKBMAALMOHHOE Canbao.

2. PacyeT a3KOHOMMYECKMX NOTEepb OT Noxapa
2.1. 3HavyeHne NpeaoTBpaLLEHHbIX NOTEPb (ﬂ'np ), py6., onpeaensitoT no oopmyre

HIEP=H1_H2' (115)

rae I1j, 11y - aKOHOMUYECKME NOTepK OT OAHOIO NoXapa Ha OXpaHAeMOM O0BbekTe COOTBETCTBEHHO A0 U MOCNe peannsaunm MeponpuaTui
no obecneyeHnto noxapHow 6esonacHocTy, pyo6.
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OkoHomuueckue notepu (Jfj u if) oT noxapa Ha 06bekTe 3a rof MOryT GbiTb ONpeAeneHbl Ha OCHOBAHWUN CTATUCTUYECKUX AaHHbBIX O
noxxapax 1 UCnonb3oBaHWUM pacdyeTHoro meroaa (pasa.1, 2, 3).

2.2. Mpn Mcnonb3oBaHMU CTAaTUCTUHECKUX dAHHBIX SKOHOMUYECKME NoTepu (Ha,i" ), py6., OT _{ -ro noxapa, BbIMMCISIOT Mo hopmyrne

(,

=
|
1=

L) + Hu:u.pj + HH.B_}' +Hc.3j)' (116)

—
Il
L

roe Hzg’ - 9KOHOMUYECKME MOTEPU OT i -ro noxapa, pyo.;
F § - NoTepy YacTn HauMoHarbHoro GoraTcTBa OT i -ro noxapa, pyb.;
H'D.P j - oTepu B pesyribTaTe OTBIIEUEHNS PECYPCOB Ha KOMMEHCALMIO nocneacTsun f -ro noxapa, py6.;

e § - NOTepu 13-3a HENCMomNbL30BaHMSA BO3MOXHOCTEN BCMIeACTBNe J -fo noxapa, py6.;

T

caj " counanbHO-3KOHOMUMYECKMEe noTepun oT j -ro noxapa, py6.;

2J - KOrMYecTBO NOXapoB 3a rof.

2.3. nOTepVI YacTu HauuoHanbHoro 6oratcTea COCTOAT U3 MaTepuanbHbIX LleHHOCTEN, YHUYTOXEHHbIX U NOBpeXAeHHbIX B pe3ynbraTte
BO3AENCTBUSA ONACHbIX ¢)aKTOpOB noXxapa n ero BTOpn4HbIX I'IpOFIBJ'IeHI/IVI, a TaKkKe cpeacTB NoOXapoTyLeHUA.

MoTepu YacTu HaLmoHarbHoro GoraTcTea OT j -ro noxapa ( £ s 1) PY6., BbUMCRIAIOT NO hopmyrie

N
= i I ¥ I i yim) ¥
HH.EJ" ZI(HH-D-EI:'J' + nod f + Hn,o_q:.j + HoO [ + HT.H.I[j + HH.MJ" + an_pj:' ) (117)
Jl:
rae 177 - NOTepu B pe3ynbTaTe YHUUTOXEHUS i -M MOXapOM OCHOBHbIX NMPOM3BOACTBEHHbLIX (POHAOB, pY6.;

mod §

HIT[ID g - NOTepM B pesynbTaTe noBpexneHns 4 -M NOXapom OCHOBHbIX MPOU3BOACTBEHHbIX (POHAOB, Py6.;

I]'E'{rn 5 noTepu B pesyrnstate YHUYTOKEHUS i -M MOXapOM OCHOBHbIX HEMPOM3BOACTBEHHLIX (POHAOB, Py6.;

HEI[‘D g j ~MOTEPU B pesynbTaTe NOBPEXASHNA _# -M NOXapoM OCHOBHbIX HEMPOU3BOACTBEHHbIX (POHAOB, pYo6.;

Hﬂﬁ[ ; = TIOTepY B PesynLTaTe yHUTOKEHNS (noBpexaeHus) i -M Noxapom TOBapHO-MaTepuanbHbIX LeHHOCTeln (060pOTHLIX hOHAO0B,

mMaTepuanbHbIX PECYPCOB TEKyLLEro noTpedneHus), pyo.;

Hﬂn}l - NoTepu B pedyrnbrate YHUYTOXEeHNA (noape>|<,u,eH|/|;|) __,.r -M noXxapom JIMYHOIro nMmyLiecTea HaceneHud, py6,

HM j
ﬂ?r; p; ~MOTEPM B PE3ynLTaTe yHUUTOXEHIA _ -M MoxapoM npupoaHbIX pecypcos, pyo.
2.4. Totepu B pe3ynbrTate OTBMEYEHNS PECYPCOB Ha KOMMEHcCAUMIO MOCMEACTBUIA MoXapa - MpuBeOEeHHble 3aTpaTtbhl Ha

BOCCTaHOBUTENbHbIe paboThl Ha 06beKTE, Ha KOTOPOM MPOU3OLLIEN MoXap.

MoTepu B pe3ynsTaTe OTBMEYEHUS] PECYPCOB Ha KOMMNEHCALMI0 NOCNEACTBUIA i -ro noxapa ( I]',:,_pj ), Py6., BLIMMCTISAIOT MO hopMmyrne
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N
Hﬂ.pj =Z;(Huu.pj +H§_pj:’, (118)
i=

roe }]'I_f'_p ; ~N1OTepu B pesynbTaTe OTBIEUEHNA PECYPCOB Ha BOCCTAHOBIEHME obbekTa rnocne | -ro noxapa, py6.;

C'HPJ - NOTepun B pedynbrate OTBl1Ie4eHNA peCypCOB Ha BOCCTaHOBIEHNE NpupoaHbIX peCypcoB, NOCTpagaBLINX OT J -ro noxkapa, py6

2.5. MNoTepn un3-3a HeMCnonb30BaHUS BO3MOXHOCTEN - YacTb MpMObLINM, HegononyvyeHHash 06beKToOM B pesynsrate ero npoctos U
BbIObITUSI TPYAOBBLIX PECYPCOB M3 MPOU3BOACTBEHHOM OEATENBLHOCTU B pe3yrkTaTte noxapa.

MoTepw 13-3a HEMCMOMNb30BaHUS BO3MOXHOCTEN BCNEACTBIe f -To noxapa HH_B Fe py6., BbIMUCNAIOT N0 hopmyne
N
HH.BJ" = Zl (Hn.u:u_j +HB.ij)~ (119)
Ijl =
roe I7 noj - MOTepM oT MpocTon obbekTa B pesyrnbraTte _f -fo noxapa, pyo.;

HB

apj - MoTepu npu BbIGbITUM TPYAOBbIX PECYPCOB 13 NPOU3BOACTBEHHON AEATENLHOCTU B pedynbraTte i -ro noxapa, pyo6.

2.6. CoumanbHO-3KOHOMUYECKME MOTEPU - 3aTpaTbl Ha NPOBEOEHNE MeEPONPUSATUMIA BCNeACcTBME rMbenu u TpaBMUPOBAHUSA NMOLEN Ha
noxape.

CouuansHo-3KOHOMUYECKMe NoTepy OT _j -ro noxapa (17 , i ), py6., BLIMMCASAOT No hopmyne

T _=N(T.+_.qr y 120
03 Zl 03 j caj (120)
I‘-i|=

roe }]’:3 I couuanbHO-3KOHOMMYECKME MOTepK OT TpaBMUPOBaHUS NioAeit Ha i -M noxape, py6.;

c1"3 ;- coumanbHO-3KOHOMUYECKME NOTEPU OT rMbenn niofen Ha i -M noxape, pyo.

CouuanbHo-3KOHOMUYECKI e NOTEPU OT TPAaBMUPOBAHUS MoAen Ha i -M noxape ( [;1'3 ; ), Py6., BbIMMCIISAOT Mo chopmyre

N
‘H:BJ' = Z(SBj +SI{.nj +Srmj +SCK.]'IJ') ) (121)
J=l

rae Ay - BbINMATEI NOCOGUI NO BPEMEHHOW HETPYAOCNOCOGHOCTY TPaBMUPOBAHHEIM Ha J -M noxape noasm, py6.;
Ry j - BbINMATEI NEHCUI NULAM, CTABILVM MHBANUAAMY B pe3ynsTare _f -ro noxapa, py6.;
Sm_j - pacxofbl Ha KNMHUYECKOE feYeHmne niL, TPaBMUPOBaHHLIX Ha i -M noxape, py6.;
S,:Kﬂj - pacxofibl Ha CaHaTOPHO-KYPOPTHOE NeYeHne NiLl, TPaBMUPOBAaHHLIX Ha _j -M noxape, py6.

CoumarnbHo-aKOHOMMYECKMe NoTepu Npy rmbeniu nioaeit B peaynsrarte f -ro noxapa ( Cra ; ), Py6., BbIMMCAAIOT No hopmyre

r N
o3 = Z-(Sm:nr T + Sr[.Kj)~ (122)
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roe Smr § - BbINNaTLl noco6uii Ha norpebeHune normbLumnx B pedynerate | -ro noxapa nuu, py6.;

SI[

& - BBIMNATLI MEHCHIA MO CyYalo NoTepU KOPMUTbLA B pesynkTate j -ro noxapa, pyo.

2.7. Pacyem cocmaernsiouux 9KOHOMUYECKUX romepb om roxapa

MoTepy B pe3ynkTate YHUUTOXKEHNS _f -M NOXapOM OCHOBHbIX NPOU3BOACTBEHHBIX (hoHA0B ( I77

nod f )

, py0., BblUMCHIAOT No hopmyne

n
0w = ;[S.: i = (s * S, (123)
!=
rae .5,; - OCTaTo4Has CTOMMOCTb OCHOBHBIX (POHAOB § -ro BuAa, py6.-en-1;

i - CTOMMOCTb MaTepuasnbHbIX LIEHHOCTE # -ro BUAA, roAHbIX Afs AarbHeLWero ucnonb3osaqus, py6.-.eq=1;

S - TMKBMAALMOHHAs CTOMMOCTb MaTepuaribHbIX LeHHoCTel i -ro Buaa, py6.-ea-1;
# - KOMMYEeCTBO BMOOB OCHOBHbLIX (DOHAOB, ef.

2.8. MoTtepn B pesynbTaTe MOBPEXAEHUSI _f-M MOXaPOM OCHOBHbIX MPOW3BOACTBEHHBLIX (HOHAOB (ﬂ'lf[[mp), py6., BbIUUCASOT MO

dopmyne
I L Kj
Hn.n.u:]:u = Z Su:u:"}"m_ (S5 + &) | (124)
i=l

rae °r - KoahDULMEHT, yYNTLIBAOLLNIA NOBPEXAEHNE MaTepuarbHbIX LLEHHOCTEN;
Ka - YAEnbHbI BEC CTOMMOCTU KOHCTPYKTUBHBIX 31IEMEHTOB B 06LLIEN CTOMMOCTM MaTepuanbHbIX LeHHOCTeN, %.

2.9. MoTepn B pesynbTaTe YHUUTOXEHUS U MOBPEXOEHWS i -M MOXapOM OCHOBHbLIX HEMPOM3BOACTBEHHbLIX (DOHAOB BLIMUCASIOT
creaytoLLmMm obpasom.

Ecnu no OCHOBHbIM HENPOM3BOACTBEHHbIM (POHAAM HAYUCASIKOTCS AMOPTU3ALMOHHBIE OTYMCMEHWUsI, TO MOTEPUM CTOMMOCTU MpU UX
YHUYTOXEHMM BblYMCAAT No doopmyne (123), a npu noBpexaeHun - no dopmyne (124).

Ecnu no oCHOBHbIM HENPOU3BOACTBEHHBIM (DOHAAM HE HAYUCNATCS aMOPTU3aLMOHHbBIE OTYUCMEHUS], TO NOTEPU CTOMMOCTU BbIMUCTIAOT
no cdoopmynam:

NpPpU YHUYTOXEHUN

n

HI?[TD@J' = ZI[SHJ' - [Sm' + iy )], (125)
1=
NP1 NOBpPEXAEHNN

n
Hl-r[[_,:,_,:l:,vi.- = ZI[SH ~ (S + Sl (126)
=

. 3
S

100
raoe Sl'[l' - nepBoHa4aribHasa CTOMMOCTb OCHOBHbIX ¢)OH,ElOB i-ro Buga, py6.-ep,—1 .

2.10. lNoTepu B pesynbrate YHUUTOXEHUS (MOBPEXAEHWs1) TOBapHO-MaTepuarnbHbiX LEeHHOCTeN (06OpOTHLIX (POHAOB, MaTepuanbHbIX

pecypcoB TekyLLero notTpebnenus) [ -m noxapom (j‘]’%f_‘;ﬂ'[ ), py0., BblYMCHIAT No hopmyne
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n
H’%r{rﬂ: = ZI[ST.M.H iT (S:'[.M.u it S’?.l;.[t.u i+ Sy )]! (127)
=

roe ST.H.I.[ i o6u4a9| CTOMMOCTb TOBapHO-MaTepualbHbIX LleHHOCTEN i -ro Buaa Ha MOMEHT noxapa, py6,

S:'[HI.[!' - CTOMMOCTb TOBapHO-MaTepualbHbIX LeHHOCTEeN i -ro Buaa, OCTaBLUMXCS nocrne noxapa, py6,
,?1;‘[[1”- - CTOMMOCTb NoBpeXaeHHbIX TOBapHO-MaTepualbHbIX LleHHOCTen i -ro Buga c y4yeTOM nX obecueHuBaHus, py6

2.11. ToTepu, CBA3AHHbIE C YHUUTOXEHUEM (MOBPEXAEHUEM) NIMYHOO UMYLLIECTBA HaceneHusl i -M NoXapoM, BbIMMCHSIIOT Crieayowmm
obpasom:

no 3acTpaxoBaHHOMY MMYLLECTBY Ha OCHOBE [aHHbIX OpraHoB rocy4apCTBEHHOIO CTPaxoBaHWUsi MO pacyeTHOWN CyMMe MnoTepb, UCXoas U3
roCy4apCTBEHHbIX PO3HUYHbLIX LIEH, AEMCTBYIOLLMX HAa MOMEHT MNoXapa, 3a BbIYETOM CTOMMOCTU M3HOCa M OCTaTKOB, MOAHLIX K AanbHenemy
NCMNONb30BaHWIO;

No He3acCTpaxoBaHHOMY UMYLLIECTBY NpPU OTCYTCTBUMN OOCTOBEPHbIX AAaHHbIX, UCXOOA U3 CpeAHMNX CTaTUCTUYECKUX NOTePpb OT NoXapa.

2.12. MoTepu B pesynbTaTe OTBMEUYEHUS PECYPCOB HA KOMMEHCaUMIo MOCNeACTBUI Jf-To noxapa (Ha BOCCTaHOBMeHWe obbekta u

NPUPOAHbIX PECYPCOB MNocre noxapa (H,:,_pj), py6., BbIMMCASIOT NO hopMyne

m
Hu:u.pj = Ei(HI + EHKJ')' (128)
i=
roe H!- - § -€ U3OEepXKN Npu BOCCTAHOBUTENbHbIX paboTax, pyb.;

Krl- - i -e eMHOBPEMEHHbIE AOMONMHUTENbHBLIE BNOXEHUS, pyb.;

E

& - HOPMaTUBHBIN KO3 DULIMEHT SO(PEKTUBHOCTU KanuTanbHbIX BIOXEHW;

¥ - KONNMYeCTBO BUOOB 3aTpaT Ha BOCCTaHOBUTESbHbIE paboThl.

2.13. MNoTepu oT NpocTost 06bEKTa B pesynsTaTte f -ro noxapa (j']'n_Cl i ), py0., BbIMMCNAOT Mo chopmyne

m
j'1'-1'[.0_,3" = Zi ':Hs.r[.r[_j + HH_I‘[J":I ) (129)
vil:

e Moo ; - 3apaboTHas nnara v yCroBHO-MOCTOSIHHLIE PACXO/ibl 3 BPEMSi NPOCTOS 0GbeKTa B pesynsrare  -ro noxapa, py6.;
F - j = MP1BbLINb, HE[OMOMNYYEHHas 38 NEPUO/ NPOCTOS 0BbEKTa B Pe3ynsTaTe J -ro noxapa, py6.

2.14. MNoTepu Npu BbIOLITUM TPYOOBLIX PECYPCOB M3 NMPOU3BOLCTBEHHOW OEATENbLHOCTU B pesynbrate j-ro noxapa (HB.T.pj ), pyb.,
paccyMTbIBalOT TOMbKO AN cdhepbl MaTepnanbHOro NponseoacTsa no opmMyne

m
- T T
HB.T.pj - Zl (HB.T.}JJ' + HB.T.p_j") , (130)
J:
roe Hg.'r.pj - MoTepu Npu BbiObITUM TPYAOBbLIX PECYPCOB U3 NPOVU3BOACTBEHHOW AESATENBHOCTY B pe3ynbrarte X TpaBMUpPOBaHMA B npoLecce
 -ro noxapa, py6.;
r - NoTepU Npu BbIGLITUM TPYLOBLIX PECYPCOB 13 MPOM3BOACTBEHHOW AEATENbHOCTM B pesynsrate ux rubenu Ha . -m noxape,

ETPJ
pyb.
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2.15. MoTepu Npy BbIBLITUM TPYOOBbLIX PECYPCOB M3 NPOU3BOACTBEHHON AEATENLHOCTM B pesynsTaTe Ux TpaBMMpOoBaHWs B npouecce i -

ro noxapa (HETTPJ. ), Py6., BbIMMCTISAIOT MO hopMyne

o
Hg.'r.pj = _Z-IKH.;J; 'Egi "Tori o (131)
1=

roe KH.."I - KOS(*)CbVILWIeHT, yHMTbIBa}OU.lMVI noTepro 4YaCTn HauMoHanNbHOro goxoaa,

5’51- - sapaboTHasi nnarta i -ro pabotHuka, py6.-aHn-1;

T i - POAOIDKNTENBHOCTb BbIGLITUS M3 NPOU3BOACTBEHHOMN AEATENBLHOCTY  -T0 TPAaBMUPOBAHHOTO, AHY;

O - KONMNM4eCTBO TPpaBMMNPOBAHHLIX, Yer.

2.16. MoTepn npu BbIBLITUM TPYOOBLIX PECYPCOB U3 MPOM3BOACTBEHHON AEATENbHOCTM B peaynbkrate UX rbenu Ha i -Mm noxape (

T

BTpj ), py6., BbIMUCASAOT Mo chopmyne

X
Hinp; = EHsz.u : (132)

roe Hf - 0ONSA HaLMOHaNbHOro A0X04a, HeAo4aHHas OgHUM paboTaroLWwmMM, NO OTpacNsM HapogHOro XO3AUCTBa, py6.'D,HVI_1 ;

Tp.u - noteps pabounx AHeNn B pesynbrarte rmbenn ogHoro paboTatoLLero;

X - KOrMYecTBO NOrMBLLKX, Yen.
2.17. CoumarbHO-3KOHOMUYECKe NoTepu Npy TPaBMUPOBAHWUM Nofel Nof BO3AeNCTBUEM j -fo Noxapa BKIIYatoT: BbinmaTsl nocobui
Mo BPEMEHHOI HETPYAOCNOCOGHOCTY (6e3 yyeTa BbinmnaTkl N0 MHBANMAHOCTM) NOCTPAAaBLUMM Ha i -M noxape (&5 i ), py6., BbIYMCASAIOT NO
dopmyne
D-ZB

SB_;’ =ZIWB:"?;:" (133)
1=

rae Wy, - 3HaueHve i-ro Nocobus o BpPEMEHHOM HETPYAOCNocobHOCTH, py6.-aHn—1;
T,y - Nep1oa BbINNaThl i -ro N0cobus Mo BPEMEHHO HETPYAOCMOCOBHOCTU, AHU;
@5 - KONMYECTBO TPaBMUPOBaHHbIX (663 0CHOPMIEHNS MHBATNIMAHOCTK), Yer.

2.18. BbinnaTbl NeHCUI HBanuaam, nocTpajaBlunM Ha i -M noxape (SHJ- ), py6., BbIMMCASIOT No dhopmyrie

UH
= ZWH!-; 'Tm' ’ (134)

1

S ;

roe WH!.; - 3HaYeHue i - NeHCUM UHBanNuAam | -i rpynnsl, py6.-aHm-1;

Oy - KONMnM4eCcTBO TpaBMMPOBAHHbLIX, NOJTy4YNBLUUX MHBANMOHOCTb, Yen.;

Ty - Nepuop BbINNaThl i -i NeHcun (Nocobust) Mo MHBANWUAHOCTM, AHU.
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Ctpanuua 57
2.19. Pacxogbl Ha KMWHUYECKOE NeveHne NocTpagaBLIMM Ha i -M noxape (Smj- ), py6., BIMMCASIOT No dhopmyne
Smj =;§(SH+SE'TE:I‘ (135)
roe Sn - CpedHsAst CTOMMOCTb AOCTaBKM OOQHOro nocTpagasilero B 6onsHuuy, py6.;
55 - CpeaHue pacxofbl 60MbHNLBI HAa O[HOMO NOCTPaAAaBLIEro, py6.-.aHmn-1;
75 - nepvion HaxoxaeHus B GONbHULE i -TO NOCTPAAABLLETO, AHM;
T - KONMYeCTBO TPaBMUMPOBAaHHbIX, NPOLLEALLINX KIMHUYECKOE NeYeHne, Yerl.
2.20. Pacxofbl Ha caHaTOPHO-KYPOPTHOE fedeHre NocTpagaBLUmnxX Ha i -M noxape (S,:_KHJ.- ), py6., BbIMMCNAKOT Mo cbopmyne
UE
Sc.K.nj = %'ign.ci + Scz':' ’ (136)
i=

rAe Wgq; - CPEAHWE Pacxodbl Ha NPoess B CaHaTopwuil i -ro nocTpaaasiuero, pyo.;

4 - CPeAHMe pacxofbl caHaTopus Ha i -ro nocTpagasiuero, pyo.;

. - KONMN4eCTBO TPAaBMNPOBAHHbIX, NPOLUEALLNX KYyPC NTEYEHUA B CaHATOpUK, Hen.

2.21. CoumasbHO-3KOHOMUYECKME NOTepU Npu rMbenu Miogein B pesynsrate i -ro noxapa BKIYatoT: BbinnaTbl nocobuin Ha norpebeHme
nornbLIMX Ha f -M noxape ( wgnp 1) PY6., BbIUUCTISIOT MO chopmyne

4
Srn:nrj = 2 Wopra 7 (137)
=1

roe er j - 3HaueHve i-ro nocobust Ha norpeGeHne §-i rpynnbl nornbmx, py6./yen. -1 ;

X - KOMWUYECTBO NOrMbLIMX [ -7 TpynMbl, Yert.

2.22. BbinnaTbl NeHCWii Mo Criyyalo NoTepu KOpMUnbLA Ha f -M noxape ( S"H_K ; ), py6., BbIMUCNAOT No dopmyse

Sr[.K_j = J'2&3’?1'[1{ i Togs (138)
1=

roe Wn_m-; - 3Ha4YeHue i -il NeHCUM Mo Cryyato noTepy KopMmubLa f -i rpynnsl, py6.-aHn-1;

ng " KONMMYeCcTBO NOrmbLunx, UMeBLUNX KOro-nnbo Ha WXanBeHuu, 4vern.;

T i - NEPVUOA BbIMIATHLI MEHCHM MO CrlyYalo NoTepy KOPMUIbLA § - CeMbe Nornbiero, AHW.

3. Pacuet oxunaaemMbix 3KOHOMUYECKNX noTepb OT BO3MOXHOro noxapa

MporHo3 aKOHOMUYECKUX NOTEPL OT BO3MOXHOIO NoXapa NPOoM3BOAUTCS HA OCHOBE pacyeTa NapamMeTpoB pa3BUTUSA Noxapa Ha obbekTe
(B 3maHun), a TaKke AaHHbIX 06 3¢PPEKTUBHOCTM SNEMEHTOB U cncTeM obecneyeHns noxapHor 6e30nacHoOCTy.

MatemaTudeckoe oXnaaHue sKoHoMMYeckux notepb ot noxapa (M (17} ) Belumcnsior no dopmyne
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MU = ML) +M(Hu_p) + ML, (139)
rae M1, 5] - MaTemaTuyeckoe oxuaaH1e NoTepb OT NOXapa YacTu HaLmoHarbHoro 6oratcTea, py6.-roa=1;

MIT D_p] - MaTeMaTMyeckoe OXuaaHue noTepb B pesynbTaTe OTBIIEUYEHNsI PECYPCOB Ha KOMMEHcaLUMio NocneacTsui noxapa, py6.-roq

-1-

M(IT, ) - maTemaTnyeckoe oxuaaHne notepb OT NpocTost 06bekTa, 06yCrnoBNEHHOro noxapom, py6.-roa-1 .

3.1. MaTemartuyeckoe oxuaaHe noTepb oT Noxapa YacTu HaumoHansHoro Goratctea ( M (775 1) BbluMCASIOT MO chopmyne

= M, . .
M 5) = Fp(Cqg' Ry + Chp R) G (140)
roe Fn - nnoLaab BO3MOXHOIO NnoXapa Ha 06bekTe, M 2 ;
C";':ﬁu - yaernbHas CTOMMOCTb MaTepuarbHbIX LeHHOCTel, py6.-M—2 ;

RY - A0NA YHUHTOXEHHbIX MaTepualbHbIX LeHHOCTeN Ha nnowaan noxapa Ha obbekTe;

C},I?u - yAenbHas CTOMMOCTb PEMOHTHBIX paboT, py6.-M—2;

K - Bons NOBpexaeHHbIX MaTepuasbHbIX LeHHOCTEN Ha NioLaam noxapa Ha obbekTe;
{; - BEPOSITHOCTbL BOSHUKHOBEHMS Moxapa B obbekTe, rof~! (cM. npunoxetue 3).

3.2. MaTtemaTnyeckoe OXxuaaHue NoTepb B pe3ynsTaTe OTBMEYEHMSt PECYPCOB Ha KOMMEHCALMIO MOCNeACcTBUN noxapa (M(H'D.P) )

BbIUUCIISIIOT MO hopMyrie

= 3 o .
MII,p) = Fp[H g + Eq(Kpp + X)) G (141)
roe Hjm - yAenbHble U3AepXKKU MpU BOCCTaHOBUTENbHbIX paboTax, py6.-M—2;

K}.Sru - yOenbHbIE eAMHOBPEMEHHBIE BIOXEHMS B 30aHue (coopyxeHue), py6.-m—2;

K-Eru - yaerbHble eAMHOBPEMEHHbIE BIOXeHNst B o6opynoBaHue, py6.-Mm—2 .

3.3. MaTemaTuyeckoe OXugaHue notepb OT OBYCHOBMEHHOTO MOXapoM MPocTost obbekTa (HegononyyeHHas npubbinb) (M (11, . ])

BbIUUCNISIIOT MO hopMmyrie

M. = an ' Trrp O, (142)
roe Hrrp - NpUBLINbL o6bekTa, py6.-aHn—1;

T,

mp " NpPOAOIMKNUTENBbHOCTb NMPOCTOA obbekTa, AHW.

4. MeTog onpeaeneHuns nnowiaau noxapa

Hactosimii meTtod npefdHasHaueH [ONsi onpefeneHus nnowaau noxapa, 3HavyeHve KoTopol Heobxogumo npu pacyete noTepb OT
noxapa Ha oGbekTe. PacyeT nnollaan noxapa npoBOAAT AN TOpHYMX U NIErKOBOCTAMEHSIIOLLMXCS XUAKOCTEN; OHa NPUHUMAaETCS paBHOM
nrowann pasMeLLeHNs XXUOKoCTe UK MIoLLaaM aBapyinHOro pasnvea.
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4.1. MNnowaab noxapa npu cBo604HOM ropeHun TBEPAbIX FOPIOYNX 1 TPYAHOTOPHOUYNX MaTepmanoB BbIYMCHISIOT:

[Ns noMeLLeHnit ¢ obbeMom [ < 400 M3 no dopmyne

E o=allif <F, (143)
roe F - NUHenHas CKopOCTb PacnpoCTpaHeHUs Mo NOBEPXHOCTU MaTtepuarna noxapHom Harpysku, m-c—1 ;

£ - TekyLwee Bpems, C;
F - nnowaab, 3aHMMaeMast NoxKapHON Harpyskoi, M 2 ;

[N noMeLLeHnit ¢ obbeMom [ > 400 M3 no dopmyne

Fo B B Y PP (144)
rae fl- - BpemM4d rnokanumsauumm noxapa, C;

ty e - MPOAOIMKUTENLHOCTL HAaYanbHON CTaauu noxapa, c.

4.2. MvHVMarnbHyl0 MpOJOIMKUTENBHOCTb HayarnbHOW CTaguu Moxapa B MOMELLEHUM OMpPedensioT B 3aBUCMMOCTM OT obbema
NOMELLEHNS, BbICOTbI MOMELLEHUS U KONMYECTBa NPUBELEHHON NOXaPHOW Harpy3ku (4epT.7, 8).

L 48
By
e oz}
=y
S ~
. ‘f'-
) / o
g 3 D/D/
=
v o
5
£ 2
B3
E 5
B | | |
7 pw® zw® 3w sew? st st it

¥m T

H=66Mm1-2 =(2,4-14) krm—2; 2-E = (67-110)kr-m—2; 3-E =640
KrM—2;

H=72wm; 1-£ = (60-66) kr-m—2; 2-£ = (82-155) krrmMm—2; 3-E =200
KrmM—2;
oo H=8M1-8 =60 kr-m—2; 2-5 = (140-160) kr-Mm—2; 3- & =(210-250)
kr-m—2; 4- £ = (500-550) kr-m-2;

H=48wm; £=(169-70) kr-m—2 ( X - BbICOTa NOMELLEHNN).

Yept.7
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L=
]

Mpedeasumensiacims KT 1T T
ra
]

=

| L 1
rigr 207 310° Ul
1- H=3m;2- HF=6m;3- F=12m

Yept.8
4.3. KonnyecTtBo npmBegeHHOM NoXapHOM Harpysku ( £ ) BbIYUCASIOT no copmyne
n
g=2g, (145)
i=1

rae g; - KONN4ecTBO NMPUBEAEHHOI NOXapHOil Harpy3kn, COCTOALLEN U3 § -TO FOPHOYEro 1 TPYAHOTOPIoYero Matepuana.

3HaveHue ( g, ) BblunCnSIOT No popmyne

P
e (146)

&7 Emi g

A€ Epy ;- KONWYECTBO rOPHOYEro nnu TpyaHoropro4ero i -ro Mmarepuvana Ha eauHuuy nnowaam, KI"M_E;

eré[jl. - Tennota cropaHus i -ro matepuana, mx-kr-1 .
4.4. BbluMCcnaoT NPOAOIPKUTENBHOCTD HaYanbHOM CTaguun noxapa no opmynam:

NS NoMeLLeHunii ¢ oobemoM 7 < 3-103 -m3 ;

113

feom = 09410728 —lp - (147)
¥ep IQI{.CPH
NS nomeLleHunii c oobemoM § >3-103 -m3 ;
1ra
+
foon =089 1072 0,73+001g | (148)

¥ep' eril.cpuz
roe f’:ﬁ.n - MMHUMarbHas NPOLOIMKMTENBHOCTDL HaYanbHOM CTaguKn noxapa, ¢, onpeaensitoT B COOTBETCTBUM C YepT.7, 8;
'n""cp - CpenHsAs CKOPOCTb MOTEPW MACChl NOXaPHOW Harpy3ku B Ha4YanbHOM CTaaum noxapa, kr-M—2 -c—1, BblumcnsaioT no gopmyre
= ng"wi (149)

ng' ’

rae ¢, - CKOpoCTb NoTepN Macchl B HayanbHOM CTaguu noxapa i -ro Matepuana noXxapHomn Harpysku, kr-m—2-c-1 |

Wep
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Q}f[:'cp - CpeaHsisA TennoTa cropaHus NoXxapHom Harpyaku, MIpk-kr—1 , BeiumucnsaoT no popmyne

P
Op, - ZEn1 s (150

Zgrn )
I - NHeNHas CKopOCTb pacnpocTpaHeHns nnamexHn, m-c—1.
JonyckaeTcs B ka4ecTBe BENMYMHLI & BpaTbh MakCMManbHOe 3HaYeHUe ANs COCTaBMSIIOLLMX NOXaPHY Harpy3Ky MaTepuarnos.

3HaueHNs BENMUYMH VW oy, , Q:? , & [N OCHOBHBIX FOPHOYNX MaTepuanos npuBeaeHsbl B Tabn.11, 12.

Tabnuuya 11
JInHeiHas cKOpPOCTb pacnpoCcTpaHeHusi NSIaMeHU No NOBEPXHOCTU MaTepuanoB

Matepuan JInHenHasa ckopocTb
pacnpocTpaHeHus nnameHu
no nosepxHoctn x10 2, m-c-1
1. Yrapbl TEKCTUIBHOTO NPOU3BOACTBA B PA3PbIXSIEHHOM COCTOSIHUM 10
2. Kopg 1,7
3. Xnonok paspbIXeHHbIN 4,2
4. JleH paspbIXfieHHbIN 5,0
5. Xnonok + kanpox (3:1) 2,8
6. dpeBecuHa B WwTabensx npv BnaxHoctu, %:
8-12 6,7
16-18 3,8
18-20 2,7
20-30 20
6onee 30 1,7
7. lNoaBeLueHHbIe BOPCUCTbIE TKaHU 6,7-10
8. TeKCTUNbHbLIE U3AEeNnUs B 3aKpbITOM cknaae npw 3arpyake 100 kr/ M2 0,6
9. Bymara B pyroHax B 3aKpbITOM cknaze npu 3arpyske 140 kr/m 2 0,5
10. CuHTETMYECKMI KayyyK B 3aKpbITOM CKrage npu 3arpy3ke cabiwe 290 0,7
Kr/m 2
11. [epeBsiHHble MOKPLITUA LEXOoB OOnbLION nfowaan, OepeBsHHbIe 2,8-5,3
CTeHbI, OTAeNaHHbIE PEBECHOBONOKHUCTBIMU MAMTaMu
12. MNeyHble orpaxgatoLLme KOHCTPYKLMU C yTennutenem 1u3 3anmBovHOro 7,5-10
nny
13. CornoMeHHble U KaMbILLUTOBbIE N3Oenus 6,7
14. TkaHu (xoncrT, 6arika, 653b):
Nno ropn3oHTanm 1,3
B BEpPTUKanNbHOM HanpasneHuu 30
B HanpaeneHun, HopMarbHOM K MOBEPXHOCTU TKaHeW, Mpu pacCcTOsIHWM 4,0
mexgy Humm 0,2 m
15. INuctoson MMy 5,0
16. Pe3nHoTEXHUYECKMe n3genus B LUTabensx 1,7-2
17. CuHTeTn4yeckoe nokpbitre "CkoptoH" npu T = 180 °C 0,07
18. TopcponnuTbl B WTabENsx 1,7
19. Kabenb AALLIB1x120; AMNBIra3x35 + 1x25; ABBIM3x35 + 1x25:
B TOPM3OHTaNbHOM TOHHENe CBEPXY BHW3 MpU PACCTOSIHAM MeXay 0,3
nonkamu 0,2 m
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B rOPU30HTaNbHOM HanpasneHun 0,33
B BEpPTUKanNbHOM TOHHENEe B T[OPW3OHTaNbHOM HanpaeneHun npu 0,083
pacctosiHun mexay psgamu 0,2-0,4 m

Tabnuua 12
CpenHAA CKOPOCTb BbIrOpaHWUsl U HU3LWIas TennoTa CropaHUA BewecTB U MaTepuanos
BewectBa n matepuansl CkopocTb notepu Hwuswasn Tennota cropaHus,
maccbl X103 | k>x-kr—1
krm—2-c-1

BeH3nH 61,7 41870
AueToH 440 28890
[Ounatunosbln cnupT 60,0 33500
BeHson 73,3 38520
[mnsenbHoe TonnNneo 42,0 48870
KepocuH 48,3 43540
MasyT 34,7 39770
Hedtb 28,3 41870
OTUnoBbIN cNnpT 33,0 27200
Typ6unHoe macno (TI1-22) 30,0 41870
M3onponunosbii cnvpT 31,3 30145
MN3oneHTaH 10,3 45220
Tonyon 48,3 41030
Hatpuin metannuyeckuin 17,5 10900
OpesecuHa (6pycku) 13,7% 39,3 13800
[pesecnHa (mebenb B Xnnbix n 14,0 13800
agMUHUCTPaTUBHbIX 3aaHusax 8-10%)
Bymara paspbixneHHas 8,0 13400
Bymara (kHuru, xxypHanbl) 4,2 13400
KHWrn Ha aepeBsiHHbIX cTennaxax 16,7 13400
KnHonneHka TpunauetatHas 9,0 18800
Kapbonutoeble nsgenus 9,5 26900
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Kay4dyk CKC 13,0 43890
Kay4yk HaTypanbHbIi 19,0 44725
OpraHun4yeckoe CTekno 16,1 27670
Monuctupon 14,4 39000
PeanHa 11,2 33520
TekcTonut 6,7 20900
MeHononunypetaH 2,8 24300
BonokHo wtanensHoe 6,7 13800
BornokHo wranensHoe B kunax 40x40x40 cm 22,5 13800
MonuaTtunex 10,3 47140
Monunponunex 14,5 45670
Xnonok B Tiokax 190 kr * m—3 2,4 16750
XNonok paspbIXfEeHHbIN 21,3 15700
JleH paspbIxneHHbI 21,3 15700
Xnonok + kanpoH (3:1) 12,5 16200

MPUTIOXKEHWE 5
O6si13amernbHoe
METOA SKCNEPUMEHTAJIbHOIO OMNPEOENEHNA BEPOATHOCTU BO3HUKHOBEHUA MOXAPA B (OT)
ANEKTPUYECKUX USOENUAX

HacToswumin metoa pacnpocTpaHsieTcsl Ha 3NEKTPOTEXHUYECKUE U3AENNSA, PAANOSIIEKTPOHHYIO annapaTtypy U CpeacTea BblYUCIMTENBHON
TEXHUKW (3NEKTPUYECKUE U3AENWS) U YCTAHABNMBAET NOPSAOK SKCMNEPUMEHTaNIbHOTO ONpeaeneHust BEPOSITHOCTU BO3HUKHOBEHUS noxapa B
(oT) Hux.

MapaMeTpbl 1 YCNOBUSI UCMbITAHWI ONS KOHKPETHOMO M3Aenvsl OOSKHblI COAepXaTbCsl B HOPMAaTUBHO-TEXHUYECKOW AOKYMEHTaUMU Ha
nsgenve.

1. CywHoCTb MeTOoAa

1.1. Metopg pa3paboTaH B COOTBETCTBUM C MPUMOXKEHNEM 3.

1.2. BeposATHOCTb BO3HMKHOBEHWS NOXapa B (OT) 3NEKTPUYECKOM(ro) n3aenun(a) SBnsieTcs UHTerpanbHbIM NoKasaTeneM, yunTbiBaLLUM
Kak HageXHoCTb (MHTEHCMBHOCTb OTKA30B) CaMOro M3fenus U ero 3awuTHOM annapaTypbl (TENMOBOW U 3MEKTPUYECKON), Tak U BEPOSITHOCTb
3aropaHus (OOCTVXKEHWUS] KPUTUYECKOM TemnepaTypbl) 4YacTaAMU M3Oenvsi, MOoAAEPKUBAOLWMMU KOHCTPYKUMOHHBIMW Matepuanamu wnu
BellecTBaMM M Martepvanamy, HaxogsWwUMUcs B 30HE €ro paguauMoHHOrO W3fyyeHusi NMOO B 30HE MOPaXKeHUs1 SMeKTPodyron umu
pasneTalwnMncst packaneHHbIMu (ropsLLMMK) YacTsMKU (YacTuuamm) OT nsgenust.
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1.3. UN3penve cuutaetcs yLoOBMETBOPSOWMM TPebOBaHUSI HACTOSILLEro CTaHAapTa, €Cliv OHO MPOLUSIO UCTbITaHWe B XapakTepHOM
MoXapoonacHOM pexuMe U BepOSiTHOCTb BOZHUKHOBEHUS NoXapa B HeM (0T Hero) He npesbicuna 10-8 B rof.

KomnnekTytowme nsgenus (peanctopbl, KOHAEeHCaTopbl, TPaH3UCTOPLI, TpaHC(OopMaTOphbl, KNEMMHbIE 3aXWMbl, pene 1 T.4.) 4onycKarTcs
K MPUMEHEHUIO, ECINM OHU OTBeYatloT TpeboBaHMSAM NoXKapHON 6€30MacHOCTM COOTBETCTBYHOLLMX HOPMATUBHO-TEXHUYECKMX JOKYMEHTOB U 4SS
HUX onpeaeneHbl MHTEHCUBHOCTM MOXapoonacHbIX 0TKa3oB, HeoGXoAVMMble AN OLEHKN BEPOSITHOCTU BO3HUKHOBEHUS MoXapa B KOHEYHOM
n3aenuu.

1.4. XapakTepHbli aBapUnHbIN NOXapOONacHbIA PEXMM (fanee - XapaKkTepHbIA NOXaPOONaCHbIN PEXMM) NEKTPOTEXHNYECKOIO U3aenums
- 3TO TaKOW pexuMm paboTbl, MPU KOTOPOM HapyLIAeTcs COOTBETCTBUE HOMMHAIbHbIX MapaMeTpoB U HOpMaribHbIX YCMOBWUIA 3KCMnyaTauum
N30Eenust UNn ero COCTaBHbIX YacTen, NPUBOASILLMIA €ro K BbIXOAY U3 CTPOS Y CO3Aat0LLMIA YCNOBUSA BO3HUKHOBEHWS 3aropaHusl.

1.5. XapakTepHbil MOXapoomnacHbI pexuMM YCTaHaBMUBAKT B XOA4e NpeABapuTEnbHbIX UCMbITaHui. OH gormkeH ObITb M3 ynucna
Hanbonee onacHbIX B NMOXapHOM OTHOLLUEHWU PEXMMOB, KOTOPbIE BO3HWMKAKOT B 3KCMiyaTauuvm U, No BO3MOXHOCTM, MMEKT HanbomnbLuyto
BEPOSTHOCTb. B ganbHelweM BbIGpaHHbIN NOXapOoOonacHbI PEXMM yKa3biBaloT B METOAMKE UCMbITAHWUSA Ha NOXapHYHK OMacHOCTb.

B 3aBMCMMOCTYM OT BMAa M HA3HAYEHUSA U3LOENUSA XapakTepHble UCMblTaTeNbHbIE NOXapPOONacHbIe PEXMMbI CO34at0T NyTEM:

YBENUYEHUS] CUMbl TOKa, MPOTEKalLWEro 4epe3 MWCCregyemMoe 3reKTpUYeckoe W3denve WM ero COCTaBHYH 4YacTb (MOBbILEHUE
HanpsKeHUsl, KOPOTKOE 3aMblkaHue, neperpyska, [AByxdasHoe BKIMIOYEHUE SNEKTPOTEXHUYECKUX YCTPOWCTB TpexdasHoro Toka,
3aKSMHMBaHWE poTopa UMK ApYrux NOABWXHBIX YacTel aNeKTPUYeCckMX MallvH 1 annapaTos U ap.);

CHWXEHNST 3 EKTUBHOCTY TEMNOOTBOAA OT HAarpeBaeMbIX 3MEKTPUYECKUM TOKOM AeTanein n NoBepxXHOCTEW 3MEeKTPUYECKMX YCTPOWCTB
(3aKpbIT e NMOBEPXHOCTEN rOpYMMU MaTepranamm ¢ MasnbiM Ko3ULMEHTOM TENSONPOBOAHOCTU, OTCYTCTBUE XULAKOCTM B BOAOHANMUBHbIX
npubopax, BbIKIOYEHME BEHTUNATOpPA B 3reKTpokanopudepax U TENo3MeKTPOBEHTUNSTOPaxX, MOHWKEHUE YPOBHS Macra wuniu apyron
[OV3NEKTPUYECKOMN XKMAKOCTU B MACMOHAMOMHEHHbIX YCTAHOBKAX, CHKEHWE YPOBHS XMOKOCTU, UCMOMb3yeMON B Ka4eCcTBe TEMMOHOCUTENS, U

ap.);

yBenn4eHna nepexoaHoro conpotmeieHus (3HaquV|e nageHnsa HanpsaxeHud, BblaenstoLencs MOLLI,HOCTVI) B KOHTAKTHbIX COeaAUHEHUAX
NI KOMMYTaUWUOHHbIX 3N1IeMeHTax;

NoBbILWEeHUs KoaddULMeHTa TPEHUS B ABMXKYLUMXCS (BpaLLaloLwmnxcs) anemMmeHTax (MMmntaumnst oTCyTCTBUS CMa3sKku, U3HOC MOBEPXHOCTEN U
T.Nn.);

BO3OENCTBUSI Ha AeTanu ANEKTPOYCTAHOBOK 3NEKTPUYEeCKuUx Ayr (pe3K0e nepeHanpsXxeHue, OTCYyTCTBME AYyroraCcUTeNbHbIX PEeLUeToK,
BbIX04 U3 CTPOA 3NEeMEHTOB, WWYHTUPYOWWX OyrYy, prFOBOI7I OroHb KOJ'IJ'IeKTOpa);

cbpacbiBaHMs packaneHHbIX (ropsawmnx) YacTuy, obpasyoLwmnxcsa Npyu aBapunHbIX pexmmMax B 3f1eKTPOyCTaHOBKaX, Ha roprovme anemeHTbl
(4acTuy OT onnaBMEeHUs HUKENEBbLIX 3MIEKTPOAOB B flaMnax HakanvMBaHusl, YacTul MeTanmnoB, 0OpasyomMXcs Npy KOPOTKUX 3aMblKaHUSIX B
3MeKTPONpPOoBOAKaX, U T.N.);

pacnonoXxeHuna roprovmnx martepmanoB B 30He paanalMOHHOIo Harpesa, co3fgaBaeMoro 3J1eKTpoyCTaHOBKaMMU;

NPONycKaHUa Toka No KOHCTPYKLMUAM U arieMeHTaMm, KoTopble HopMasibHO He 06TekaloTcs TOKOM, HO MOryT UM 06TekaTbCsl B aBapUiHbIX
YCNOBUSIX;

co3gaHus He MpedyCMOTPEHHONO YCMNoBUSIMM PaboTbl, HO BO3MOXHOIMO B aBapuMWHOM PEXUME HarpeBa 3a CYET 3rEeKTPOMAarHUTHbIX
nonen.

2. Pacuet BepPOATHOCTU BO3HUKHOBEHUSA MOXKapa OT IfIeKTPpUu4eCcKoro nsaenusa

2.1. BeposATHOCTb BO3HWKHOBEHUS MoXapa B (OT) 3MeKTpUYeckux usgenuii n ycnoeus noxapobesonacHoctu (n.1.3) sanucbiBatoT
CreayoLmm BblpaXXeHNeM:

On = Crp Crs Gus G $107°, (151)

roe Qn_p - BEPOSITHOCTb BO3HMKHOBEHMSI XapaKTePHOro MOXapoonacHOro pekmMma B COCTaBHOW 4YacTu usgenus  (BO3HWKHOBEHUsA K3,
neperpysku, NoBbILLEHUs NEPEXOAHOr0 CONPOTMBIEHUs U T.N.), 1/rog;

{)rz - BEPOSITHOCTb TOTO, YTO 3HAYEHME XapPaKTEPHOTO ANEKTPOTEXHUYECKOTO NapameTpa (Toka, NEPEXOAHOM0 COMPOTUBIEHUS W Ap.)
NEXUT B AMana3oHe NoxapoonacHbIX 3HA4YEHUI;
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(' s - BEpPOSATHOCTb HecpabaTbiBaHWs annapara  3aluuTbl (AMEKTPUYECKON, TENMOBOM 1 T.M.);

QB - BEPOATHOCTb OOCTUMXXEHNA TOpHYMM MaTepuanom KpVITI/I'“IeCKOVI Temnepartypbl U1 ero BoCniiaMeHeHus.

2.2. 3a nonoXuTenbHbIA WUCXOO OnbiTa B OAHHOM cny4yae B 3aBUCMMOCTM OT BMOA O3NEKTpuU4YecKoro wusgenuna npuHUMaroT:
BOocCnnamMmeHeHne, nodsneHune gbiMa, OOCTUXKEeHUEe KPUTUYEeCKOro 3Ha4veHua TemMmnepatypbl Npu Harpeee u T.M.

2.3. BeposiTHOCTb BO3HMKHOBEHWSI XapaKTEPHOro noXapoonacHoro pexunmMma QH-P onpenenarnT CTaTUCTUYECKM Mo AaHHbIM

ncenblTaTernbHbIX na6opaTopM|7| I'IpeD,I'IpI/IFITI/IIZ-I/IC-lFOTOBI/ITeJ'IeIZ M 3KCcnnyaTtayMOHHbIX CJ'Iy)K6.

|_|pl/l Hannynm COOTBETCTBYHOLNX CNpaBOYHbIX OaHHbIX QI[.}J MOXET ObITb onpegeneHa 4epes 06LLly}0 WHTEHCMBHOCTb OTKa30B

n3genusi ¢ BBEAEHNEM Ko3ahMUMEHTa, YUMTLIBAIOLLErO A0S0 NOXapOoonacHbIX OTKa30B.

2.4. BeposTHOCTb (QH.S) B obLiem Buae paccuuTbiBaeTcs no copmyne

Ops =1-&™ =1- P -7 4+ po 7, (152)

rae P - BepoATHOCTb 3arpy6neHV|9| 3alUnThbI (yCTaHaBJ‘II/IBaeTCH obcnenoBaHem mUnm NpUHNMaeTCA Kak cpegHecTaTucTu4yeckoe 3HadeHue,
nUMmetoLlee MecTo Ha oGbekTax, rae npenmyLiecTBeHHO NCnonb3yeTca Msuenme);

*5 - 9KCMNyaTaLMoHHas MHTEHCUBHOCTL OTKa30B annapaTtos 3aLuTsl, 1/4;
}\P - paboyas (annapatHas) MHTEHCMBHOCTb OTKAa30B 3alLuThbl (ONPeaensieTcs Mo TEOPUU HAAEXHOCTU TEXHUYECKUX CUCTEM), 1/y;

}\3 - IHTEHCMBHOCTb OTKa30B 3arpybneHHon 3awmTsl, 1/y;

i - Tekyulee Bpems paborThbl, u.

[ns annapatoB 3awuThbl, HAXOAsALWMXCA B akcnnyataumm bonee 1,5-2 ner, Oonsa  pacyeta (QH_S) MOXeT OblTb MCMNOMNb30BaHO
YyNpOLEeHHOE BblpaXKeHue:

. =hp-:. (153)

2.5. XapaKkTepHbli NoXapoonacHbI PeXum u3genus onpenenseTcs 3HadeHMeM SfEeKTPOTEXHUYECKOro MapameTpa, npu KOTOPOM

BO3MOXHO TMOSIBNEHNE MPU3HAKOB €ero 3aropaHusi. Hanpumep, xapakTepHbli MOXapoOoMacHbI PexmMMm - KOpOoTKoe 3aMblkaHue (K3);

XapaKTEPHbIN 3NEKTPOTEXHUYECKMIA NapaMeTp 3TOrO pexuma - 3HadeHune Toka K3. 3axuraHne nsgenms BO3MOXHO TOSMbKO B OMNpeaeneHHOM
OunanasoHe TokoB K3. B obwem Buae:

Ohe =N, T, (154)
roe NH’NB - COOTBETCTBEHHO AManasoHbl NOXapoonacHbIX M BO3MOXHbIX B 3KCMyaTauMm 3HAYEHUA XapakTEPHOro 3NeKTPOTEXHUYECKOro

napameTpa.

B cnyyae ucnonb3oBaHus Ansi OLEHKW 3aKMraTenbHOW CNOCOGHOCTU 3MEeKTPOTEXHUYECKMX (haKTOPOB UX SHEPreTUHECKUX XapaKTepUCcTUK
- 3HEprum1, MOLLHOCTM, MIOTHOCTM TEMsIoBOro MoToka, TeMnepaTtypbl U T.N. ONpedensieTcs BepOosTHOCTb TOro, Kak 4acTo WM Kak [onro
3Ha4yeHne COOTBETCTBYIOLLENO SHEPreTMYecKoro napametpa 3a onpenerieHHbIN NPOMEeXyToK BpeMEHWU (Hanpumep B TedeHue roga) Gyoer
MpeBbllaTh ero MUHMMarnbHoe MnoXapoornacHoe 3HaveHue. HaxoxaeHne MUHUMManbHbIX MOXapoonacHbIX 3HAYEeHW NPOU3BOAUTCH B Xode

BbINOJIHEHUA 3KCNepUuMeHTalribHbIX ncecnegoBaHumn npun onpeageneHumn QB .
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2.6. BepOHTHOCTb QB NONOXUTENBHOINO KMcCXoaa onbiTa (BOCI'IJ'IaMeHeHI/IFI, noaeneHna pgbiMa WM OOCTUXEHUA KpVITI/I‘-IeCKOIZ

TeMmrepaTyphbl) onpeaensieTcst nocne npoBeaeHns nabopaTopHbIX UCMLITAHUIA B YCNOBUSIX paBEHCTBA Qn.p =Cys =Un. =1

oL =M, (155)

n+l
rOe # - Y/CIIO OMbITOB C MOSIOXUTENbHBIM UCXOAOM;

# - YMCIO ONMbITOB.
B cnyyae #: 2 0,76 (# -1) npuHumator {1 = 1.

Mpu WCNOMb30BaHUKM B KayecTBE KPUTEPUS MOSIOKMTENBHOTO MCXOA4A OnbiTa AOCTMXKEHWE TOPHYMM  MaTepuarniom  KpUTUYeCKoM
Temneparypbl {}, onpeaensetca ns hopmyss

p =1-8y, (156)

rae ©; - 6e3pasMepHbIi napameTp, 3Ha4eHne KOTOporo BeIGUpaeTcs Mo TabnuyHbIM AaHHBIM, B 3aBMCMMOCTM OT 6e3pasMepHOro napameTpa
2 B pacnpegeneHun CTblogeHTa.

o= , (157)

roe TK - KpMTU4eckasa TemnepaTypa Harpesa roptodero matepumana, K;

?T:p - cpegHee apudMeTnYeckoe 3Ha4YeHne TemMnepaTyp B UCMbITaHWUSAX B Haubonee HarpeTom Mecte usgenus, K;

J - cpegHee KBagpaTtun4veckoe OTKIIOHeHue.

B kavectBe KpVITVI‘-IeCKOVI Temnepartypbl, B 3aBUCMMOCTU OT Buaa wusgenud, yCJ'IOBVIVI €ro aKcnnyartaunun “ BO3MOXHbIX WUCTOYHUKOB
3aXuraHust MOXeT ObITb NpuHATa TeMneparypa, coctaBnarowan 80% Temnepartypbl BOCNIaMeHeHNA U30NALMOHHOIo (KOHCprKLI,I/IOHHOFO)
marepuana.

2.7. [onyckaetca npu onpegeneHnn () 3aMeHATb CO34AHME XapaKTEPHOTO MOXapOOMacHOTo pexuma Ha WCMonb3oBaHue

CTaH4apTM30BaHHOMO 3KBWMBASIEHTHOTO MO TEMMOBOMY BO3AEWCTBUIO MCTOYMHMKA 3aXWraHusl, T.e. C 3KBMBaNEHTHbIMWU MapaMeTpamu,
XapaKkTepu13yLWMN BOCMNaMEHSIIOLLYI0 CMOCOGHOCTb (MOLLHOCTb, MnoLiaib, NepUoaNYHOCTL U BPEMS! BO3OENCTBUS).

TMPUTIOXKEHUE 6
CnpasoyHoe
NMPUMEPBI PACYETA

1. PaccunTtatb BepOsATHOCTb BO3HUKHOBEHUA NoXapa U B3pbiBa B OTAENEeHUN KOMNpeccumn
1.1. JaHHble ons pacyeTa

OToeneHve KOMMNPECCUMU 3TUIEHa PacMoNiOXEHO B OOHOSTaXXHOM MPOU3BOACTBEHHOM 34aHuM pasmepamu B nnaHe 20x12 m 1 BbiCOTOM
10 m. CTeHbl 30aHMA - KMPMNUYHbIE C NEHTOYHBIM OCTeKneHueM. MepekpbiTve - U3 pebpucTbixX XKene3obeToHHbIX nNnuT. OcBelleHne uexa -
3MNeKTpuYecKoe, OTOMNMNeHUe - LeHTpanbHoe. Liex obopynoBaH aBapunHON BEHTUNSALMEN C KPAaTHOCTbIO BO3oyx0o0OMeHa (# ), paBHOM BOCbMW.

B nomelleHnn uexa pasmMellaeTcsi KOMNPeccop, KOTOpbI MOBbIWAET AaBfeHWe MNOCTyMNarLwWero U3 maructpanbHoro Tpybonposoaa
atuneHa ¢ 11-10% go 275-10% MNa. Onametp Tpy6ornposoaa ¢ aTuneHom paseH 150 MM, TemnepaTtypa atuneHa gocturaet 130 °C. 3aaHue
“UMeeT MonHuesawmTy Tvna b.

HWXHWIN KOHLEHTPAUMOHHbIV Npeden BoCnamMeHeHNs aTuneHa (CHKHB ) B CMecu € BO3QyxOM paBeH 2,75%, No3ToMy B COOTBETCTBUM C

CHwul1 11-90-81: npon3BoacTBO MO B3PbIBHOW, B3PLIBONOXAPHOW M MNOXAaPHOW OMacHOCTM OTHOCUTCH K KaTteropumn A, TO eCTb B LieXe BO3MOXHO
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BO3HWKHOBEHME Kak Mnoxapa, Tak U B3pbiBa. 10 yCrnoBMsAM TEXHOMOrMYECKoro npoLiecca BO3HUKHOBEHME B3PbIBOOMACHOW KOHLEHTpauMn B
obbeme NomMelLLeHUs1 BO3MOXHO TOMBbKO B aBapUiiHbIX YCITOBUSX, MOSTOMY NMOMELLEHUE MO Kraccudmkaumm B3pbiIBOONACHbIX 30H OTHOCUTCS K
knaccy B-1a.

I'Io>|<apHa;| OnacHOCTb oOTAeneHna KomMnpecCun cKnagbiBaeTcAa U3 I'IO)KapHOVI onacHoCTn KOMI'IpeCCOpHOVI YCTaHOBKN WU no>|<apH0|7|
OonacHOCTK NomMeLlleHuns. I'Io>KapHa$| OnacHOCTb KomMmmnpeccopa o6ycnosneHa ONnacHOCTbO BO3HUKHOBEHUA B3pbiBa STVIﬂeHOBOSH,yLIJHOPI cmecun
BHYTpU annapara.

I'Io>|<apHa;| OnacHOCTb nNomMeLlleHunsa o6ycnosneHa OMacCHOCTbKO BO3HMKHOBEHUA MOXapa B LUexe, a Takke ONaCHOCTb0 BO3HUKHOBEHUA
B3pbiBa STI/IJ'IeHOBO(B}J.yUJHOVI cMmecu B obbeme Lexa npu Bbixoge aturneHa n3 ra3oBblixX KOMMyHVIKaLlI/IVI npun aBapuu.

1.2. Pacuet

Bo3HuKHOBEHME B3pbiBa B KOMMpeccope o6ycnoaneHo OAHOBpPEMEHHbIM ModBNeHnemM B UUNUHAPE roptoyero rasa, okucnutTensa u
NCTOYHUKA 3aXXUraHusa.

Mo YCNnoBnAM TEXHONOrM4Yeckoro npouecca B uUunmHOpe Komnpeccopa MNOCTOAHHO OﬁpaLLlaeTCﬂ 3TUNEeH, MNno3TOMY BEPOATHOCTb
noABieHNA B KOMMpeccope ropr4yero rasa pasHa egunHuLe

QK(FB) =QK(FB].)= QK(}\I) =1
MosiBneHne okucnuTens (Bosgyxa) B LMNNHAPE KOMMpPeccopa BO3MOXHO MPU 3aKnUHMBAHUK BCacbiBaloLEro knanaHa. B atom cnyyae B
UMNUMHAPE co3fdaeTcs paspsikeHue, obycnaenvBatollee NOACOC BO3Ayxa Yepes3 casibHUKOBLIE YNNOTHEHUS. [INs OTKMHOYEHUs KoMmmpeccopa
npu 3akNMHMBaHWM BCaCbIBAOLLENO KranaHa MMEeTCs CMCTEMa KOHTPONsS AaBreHus, koTopas OTKM4vaeT komnpeccop yepe3 10 ¢ nocne
3aknuHuBaHua knanaHa. Ob6cnegoBaHve nokasano, YTo 3a rog Habnioganocb 10 cnyvaeB 3aknMHMBAHMA KnanaHoB. Torga BepOSTHOCTb
pasrepMeTM3aummn KoMnpeccopa paBHa
m f
QK(S:!) = &ZT!. = ;M
Tp =1 525600 &0
AHanusmpyembin KOMNpeccop B TeyeHue roga Haxoguncs B paboyem coctosiHum 4000 4, NOITOMY BEPOATHOCTb €r0 HaXOXAeHWs nop,
paspsbkeHneM paBHa

=32107%

Ky 1
5" = __ - . = _
Cx (51 % 2%~ 535600

OTKyga BeposATHOCTb NOACOCA BO3AyXa B KOMMNPECCOP COCTABUT 3HAYEHNE

L2000 60 =23-107)

OB =0 (800, (Sy)=2310" 32107 =74 1077

Takum 006pasoM, BepoOSiTHOCTb MOSIBIEHUS B LMMMHAPE KOMMpeccopa AO0CTaTOYHOro KOMMYecTBa OKWUCIUTENs B COOTBETCTBUM C
dopmynon (44) npunoxeHns 3 paBHa

Oy (OK) = O (OKy) = Qe (By) = 74-1077 .

OTKyOa BepoATHOCTb 0Opa3oBaHus roproden cpefbl B LMMMHAPE KOMNpeccopa B COOTBETCTBMU € popmynon (40) npunoxeHus 3 6yget
paBHa

o (rc) =g (rBig, (0K =174-107 =7,4-107.
McTOYHMKOM  3aXKuraHusi 3TI/IJ'I€HOBO3,ElyLIJHOVI cMecn B UUNMHOpEe Komnpeccopa MoryT ObiTb TOMbKO NCKpbl MeXxaHU4YeCcKoro

NMPOUCXOXAEHWUS, BO3HUKAKOLLME MPU paspyLUeHUN Yy3roB M AeTanei MopLIHEBOW rpynnbl M3-3a NMOTEpPM NPOYHOCTU MaTepuana unu npu
ocnabneHnn 6onToBbIX COeaNHEHWUNA.

CraTucTuyeckve AdaHHble MOKasbiBaloT, YTO 3@ aHanu3Mpyemblil nepuod BpeMeHwW Habniopancs oavH criyyan paspylleHus geTtanen
MOPLUHEBOW rpynnbl, B pe3yrnbraTe 4Yero B UMMMHAPE KOMMpeccopa B TedeHue 2 MUH Habnoganocb uckpeHue. MNo3ToMy BEpOSiTHOCTb
NosIBMeHNs B UMNMHAPE Komnpeccopa MPUKLMOHHBIX UCKP, B COOTBETCTBUU ¢ dhopMynamu (42 n 47) npunoxeHus 3, paBHa

Fom
Uy (TH) = Oy (TH3) =Qx(f2]'=—52’c;-#-2=3,8-10'6 .

T, 5 525600

* dopmMyna COOTBETCTBYET opurnHany. - [MpumeyaHme narotosutens 6asbl AaHHbIX.
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OUueHNM 3HEPTMI0 UCKP, BO3HUKAIOLIMX NMPU pa3pyLUeHWU AeTanei NopLUIHEeBOW rpynnbl KOMnpeccopa. 3Hasi, YTO CKOPOCTb ABWXEHUS
aTux gertanen coctasnset 20 m-c—1, a ux macca pasHa 10 kr 1 Gonee, Hanaem aHeprito coynapenus ( &), Ix, no gopmyne

E=—m;’2 = 2000 -

M3BeCTHO, 4YTO (DPUKLMOHHBIE UCKPLI TBEPAbIX cTanen npu sHeprusax coypapenus nopsgka 1000 [k nomkuraloT MeTaHOBO3AYLUHbIE
CMeCU C MUHUMarnbHOM aHepruen 3axuranmsa 0,28 mIOx.

MuyHUManbHas 3HePrust 3aXUraHnst STUNEHOBO3AYLIHON cMecn paBHa 0,12 MK, a 3Heprust coyaapeHns Ten 3HaYuTENbHO MPeBbILLAeT
1000 Ik, cnegoBaternbHO:

QKI(‘S%)=1'

Toraa BEpPOATHOCTb MOSBMEHUS B LUNMHAPE KOMMpEeccopa MCTOYHMKA 3aXWUraHus B COOTBETCTBUM C dhopmyron (46) npunoxeHus 3
paBHa

O, (H3) =0 (TH) Q. (B)=3231071=38107,

Takum 06pa3om, BEPOSITHOCTb B3pbiBa STUNEHOBO3AYLLUHON CMecK BHYTpY KoMrpeccopa byaeT paBHa

0 (BTA) =0 (FCio, (#3)=741077-38107% = 2,8-10712.
HabniogeHre 3a Nnpon3BOACTBOM NOKasano, YTo TPWXAbI 3a rod (#4 -3) oTMevanachb pa3repMeTnsauust KOMMYHUKaLUA C 3TUNIEHOM U ra3
BbIXOOWUI B obbem nomMmeLleHuns. Paccuntaem BpemMA 06pa3OBaHMH BSprBOOI’IaCHOVI KOHLUEHTpaunn B NTOKalibHOM 06na|<e, 3aHnMawLiemMm 5%
obbema uexa.

Pexum nucteveHuns atuneHa 3 Tpybonposoga npuv pasrepMeTusaumm raHueBbiX COeAMHEHUI BbIYUCTSIOT U3 BbipaXXeHUs
1
Fom 110

- =0,00364 <v_, = 0,528,
P 275010 ”

roe Pam - atMocchepHoe aaernexue, Ma;

Ppaﬁ - paboyee faBneHne B TpybonpoBoaax ¢ aTuneHom, Ma;

I"'KP - KPUTN4ecKkoe oTHoLleHne.

To ecTb UCTEYEHNE MPONCXOLMUT CO 3BYKOBOW CKOPOCTbIO H', paBHOMN

W =3,344J% a5 =3,34q’% =369,
M 28

Mnowaab wenu & npu pasrepmetusauumn rnaHUeBoro coeanHeHus Tpybonpoesoga anametrpom 150 MM un TonwwmHonm wenun 0,5 mm
paBHa

F=mds=12-10"%

Pacxop aTuneHa - £ yepes Takoe oTBepcTue ByneT paBeH

g =369 ¢ 000012 = 0,044

Torga Bpemsi obpa3oBaHMA noKanbHOro B3pblBOOMAcHOro obnaka, 3aHumatowero 5% obbema uexa npu paboTte BeHTUNsAuun, Gyaet
paBHO

g
B _ CH.K.I[.B
100 23600
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3600 0,044
= In - =066,
8 0,044 - 2,75-8-0,05- 2400
100- 23600

YuuTtbiBasi, YTO U3 BCeil Macchl 3TUMeHa, Bbllleawero B o6bem nomelleHns, Tonbko 70% ydvactsyioT B 06pa3oBaHUM NOKanbHOrO
B3pbIBOOMNacHOro obnaka, Bpemsi 06pa3oBaHust 3Toro obraka 1 BpeMs ero CyLLeCTBOBaHMWS NOCrne YCTPaHEHWUS YTeUKM aTUNeHa GyaeT paBHO:

Ty = ——= =0,94.
07

Bpems UcCTeueHust aTUNeHa Npu MMEBLUMX MECTO aBapusix 3a aHanuavpyemblii nepuog BpeMenn 6bino paeHo 4,5, 5 u 5,5 muH. Toraga

ofllee Bpemsi CyLleCTBOBaHWS B3pblBOOMAcHOro obnaka, 3aHumarowero 5% obbema nomelleHus v nNpeacTaBnsALEro OnacHOCTb Npu
B3pbiBe AA UeNTOCTHOCTU CTPOUTENbHbIX KOHCprKLI,I/II;I N XKU3HU J'I}O,El,el7l, C y4yeTomMm paﬁOTbI aBapI/IIZHOVI BEHTUNALUN 6y,qu paBHO

> =m(zg —13)+ Ty ] =mrg =15 .

OTKy,D,a BEPOATHOCTb NOABIIEHUA B obbeme NomMeLLeHNs OCTaTOYHOro Ans 06pa3OBaHI/IF| FOpIO‘-IBI;I CMecH KonunyectBa aTuUNeHa paBHa

3
o sp = b2 45-36.107

On(TBy) = 0n(TB ) = Qnla ) = T, o 525600

YunTtblBasi, YTo B 0ObeMe NOMELLEHNSI MOCTOSTHHO MMEETCS OKUCTUTENb, nonyymv

Qn {OK)= Qn {OKI) = Qn[b?) =

Torga BepoATHOCTb 06pa30BaHUS roproyet CMecu 3TurneHa ¢ Bo3gyxom B o6beme nomelleHms byaget paBHa

o (rey ) =0, (1B o, (0K) = 36107 1=36-107.

OCHOBHBIMU UCTOYHUKaMW 3aXXWUraHUsi B3PbIBOOMACHOMO 3TUNEHOBO3AYLIHOrO obfiaka B MOMELLEHUN MOTyT ObiTb anekTponpubops! (B
cryyae MX HeCOOTBETCTBUS KaTeropuu W rpynne B3pbIBOOMACHON cpedbl), OTKPbITLIA OrOHb (MpY MPOBEAEHUM OTHEBLIX PaGOoT), UCKPbI OT
yaapa (npu pasnuyHbiX PEMOHTHbIX paboTax) 1 paspsa aTMOCEPHOTo 3NeKTpUYecTsa.

MoXxapHO-TEXHUYECKMM 0OCcneaoBaHMeM OTAEMNEHUSI KOMMNPECCUMU YCTAHOBIMEHO, YTO NATb 3NEKTPOCBETUNBHUKOB Mapku B3I B pasHoe
Bpemsi B TedeHune 120, 100, 80, 126 n 135 4 akcnnyaTMpoBanuchb C HapyLUEHWEM LLENEBON 3aLlunThI.

BepOFITHOCTb HaXoXXOeHna aNeKTpoCcBETUINbHNUKOB B HEUCNPAaBHOM COCTOAHUN paBHa

Ky 3 12
1)=26 S o 23e00-77.1072
Or ) T 2% " S35e00

Tak kak Temnepartypa konbbl anekTponamnoyku moiHocTbio 150 BT paBHa 350 °C, a TemnepaTtypa camoBocnnameHeHus atuneHa 540
°C, cnegoBatenbHo, HarpeTas kornba He MOXeT BblTb UCTOYHUKOM 3aXXKMraHUsl STUNEHOBO3AYLLIHON CMEeCH.

YcTaHOBMNEHO, YTO 3a aHanu3npyembli Nepuoa BpEMEHU B NOMELLEHMMN 6 pa3 NpoBOANNMCH ra3ocBapoyHble paboTel no 6, 8, 10,4, 3 u 5
4 kaxxgas. MosToMy BepOATHOCTb NOSIBNEHWUSI B MOMELLEHMUN OTKPLITOrO OrHsA ByaeT paBHa

14 3
TH )= 53 — 2160 =5210
Qn[ 4) Qn[ ) Tp = 525600

Tak kak TemnepaTtypa MnaMeHU ra3oBOW FOpenku U BpeMsi ee OENCTBUS 3HAYMTENbHO MPEeBbILAT TemnepaTypy BOCMaMeHeHUs U
BpPEMSI, He0OX0aNMOE ANsl 3aXKUraHNs 3TUNEHOBO3AYLLIHOW CMECH, MoMyYaeMm, YTo

0u(83)-
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PeMoOHTHbIE pa6OTbI C nNpuUMeHeHUeM WCKPOOoMacCHOro WHCTpyMeHTa B MNOMelWeHun 3a aHanmsmpyeMblﬁ nepuog BpeMeHU He
nposoaAnnnChb.

Bbluncnsem BEPOATHOCTb NOABNEHNA B NnOMeLleHnn paspsaga aTMOC(*)epHOFO aneKkTpuyecTsa.

MoMellieHne pacnonoXeHo B MECTHOCTU C MPOAOMKUTENLHOCTLIO rPo30Boit AesTensHocTu 50 c-ron—l, nostomy # = 6 km—2-rog-1.
OTctoga, B cooTBeTCTBUU C chopmyno (5)* npunoxeHnst 3 YNCNo yaapoB MOMHUN B 34aHUE paBHO

* Homep chopmyribl cOOTBETCTBYET OpUriHany. - MNpumMedyaHve nsrotosutens 6asbl AaHHbIX.

Wy (1+6H)(S +61) 1076 = 3.4 102,

Toraa BeposTHOCTb NPAMOro yaapa MosHuK ByaeT paBHa

O () =1-& 27" =3.4.1072,
Bbluncnsiem BepoATHOCTb OTKa3a UCMPABHOWM MONHMe3awuThbl Tuna b 3agaHunst komnpeccopHoi no dopmyne (52) npunoxeHus 3
Onlt)=1-65 =1-095=-5-1072.
Takum ob6pa3oM, BEPOATHOCTb NOPaXXeHUS 34aHUs MOSTHUEN paBHa
01 (C1) = QulE)Qy (1) =17+ 107

nO)KapHO—TeXHVIL-IeCKVIM OGCJ'Ie,ElOBaHI/IeM YCTaHOBMNEHO, 4YTO 3aluTHOE 3aslemMlieHune, nMewueecda B 3aaHun, HaxoguTcda B MCNpaBHOM
COCTOAHMN, NO3TOMY

QH[CE)=Us Qn(':f;g):'j.

Torpa

On (T ) = G () = 17107,

YuuntbiBas napameTpbl MOTHUK, NONy4YUm

On(B) =1
OTkyna

0. (31 TC) = [0 (T81)+ Qu (T, )24 (B2 )= (1710 + 58102 1=75-10%.

Takum 06pa3om, BEPOSITHOCTb B3pbiBa STUIEHOBO3AYLLUHON cMecu B 06bemMe nomelleHns 6yaeT paBHa:

o(BO Y=o (To)Q (#3/TC)=361077,5 107 =27-107".

Paccuntaem BepoATHOCTb BO3HUKHOBEHMS NOXapa B NOMELLEHMU KoMnpeccopHon. HabrniogeHne 3a 06beKTOM NO3BOMMUIO YCTaHOBUTD,
YTO NpUMepHo 255 4-ron—1 B NomeLueHUM KOMMPECCOPHON, B HapyLUEHWe MpaBun noxapHon 6e30nacHoCTU, XpaHUNUch pasHoobpasHbie

roptouve matepuanbl (BETOWb, AEPEBSIHHbIE KOHCTPYKUWMM, [OpPEBECHblE OTXOAbl W T.M.), He MpPedyCMOTPEHHblE TEXHOMOMMYECKUM
pernameHToM.

|_|03TOMy BEPOATHOCTb NosABNEHUA B NOMeLLEHNN ropovnx BeLLeCcTB paBHa

Kl 1 -2
8.0 = I8y =— = ———— 25 A0 =2610 ¢ |
Cn(IBy) = COn(TBy) % ET: 555600

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c CrtpaHuua 71
MameHeHnem N 1)
F'OCT om 14 utoHss 1991 2. Ne 12.1.004-91

OTKyaoa BeposiTHOCTb 06pa3oBaHus B LEXe NoXXapoonacHoW cpefbl paBHa

Cr(TCa) = Onl(T82)0r (0K) = 2,6:107%

N3 3adMKCHPOBaHHBIX TEMMOBbLIX MCTOYHMKOB, KOTOPbLIE MOTYT MOSBUTLCH B LEXE, WCTOYHVKOM 3aXKUraHust Onsi TBEPAblX TOPHYMX
BELLECTB SBMIAETCS TONbKO OTKPbITbIA OFOHb U pa3psiabl aTMOCHEPHOTO 3NeKTpuYecTea. MoaToMy BEPOSTHOCTb BO3HUKHOBEHWSI B OTAENEHUN
KOMMpeccum noxapa paeHa

o(mo)=o(re o (#3ire)=2610275107 =19-107%
Takum o6paaoM, BEPOATHOCTb TOro, YTO B OTAENIeHUn KomMnpeccumn I'IpOI/I30I;I,CleT B3pbIB nmbo B camom KoMnpeccope, nuéo B obbeme
Lexa, CoCTaBuT 3Ha4YeHne

O(BIT) = 1-[1-C (BTAN1-QBON =1-(1- 22107y 1- 2,7 107y = 2,7 107"

BeposiTHOCTb TOro, YTO B KOMMPECCOPHOW BO3HUKHET NOXap Ui B3pbIB, paBHa:

(I3 unu B3) = QBT+ (10 =27-107 +19- 107 =19-107%.

1.3. 3akntoyeHne

BeposTHOCTb BO3HUKHOBEHUS B KOMMPECCOPHOI B3pbiBa pasHa 2,7-10—7 B rog, 4To COOTBETCTBYET OAHOMY B3pbiBy B rogd B 3703704

aHarnornyHbIX 3aaHNsIX, a BEPOSTHOCTL BOZHUKHOBEHUS B HEM UMW B3pbliBa, UNK noxapa paeHa 1,9:10—4 B roa, T.e. oAVUH NoXap U1 B3pbIB B
rog B 5263 aHanorn4HbIX NOMeLLEHUSIX.

2. Paccuutatb BepOSITHOCTb BO3HUKHOBEHUSA NoXapa B pe3epByape PBC-20000 HIMC "ropronu”

2.1. [laHHble ons pacyeTa

B kauecTBe NoxapoonacHoro o6beKkTa B3siT pesepsyap ¢ HedTbio o6bemom 20000 m3 . PacyeT BegeTcs ans HOpMarbHO aKcnyaTaumm
TEXHUYECKWN UCMPABHOrO pe3epByapa.

CpenHsis pabodas Temnepatypa HedTn 7 =311 K. HWxHWIA 1 BEpXHWIA TeMNepaTypHble NpeAenbl BOCNNaMeHeHUs HedpTh pasHbl: 7o oo
=249 K, T,

=g 265 K. Konuuectso obopotos pesepsyapa B rog ' om =24 ron—1. Bpems cyllecTBOBaHUS ropioveil cpefbl B pesepsyape

npu oTkadke 3a ofauH obopoT pesepsyapa T, =10 4 (Mckmioyas anuTenbHbIn NpocTton). Paguyc pesepsyapa PBC=20000* & =22,81 m.

BbicoTa pesepsyapa HP =11,9 M. Yncno ynapos MorHuin 2 =6 km—2 -ron—1 . Ha pesepsyape umeetcs MornHuesalmTa Tuna b, noatomy ,85
=0,95.

* BepoaTHO owmnbka opurnHana. Cnegyet untatb "PBC-20000". - MpumevaHue narotoButens 6asbl JaHHbIX.

Yucno nckpoonacHbIx onepawmin Npu pyyHOM U3MepEHUN YPOBHS NS_Y=11OO ron-1 . BepoaTHocTb WwTuns (ckopocTb BeTpa i % 1 m-c—1
), Cm (1 £1)=0,12. Yucno BKNIOYEHWIA 3NEKTPO3aABIKEK N3_3=4O ron-1. Yucno wuckpoonacHbIx onepaunii Npu NPOBEAEHUN
TexoGenyxuBaHus pesepsyapa Ny, =24 rog—1. HWKHUA 1 BEPXHUI KOHLEHTPALMOHHbIE MpeAerbl BOCMNaMEHeHUs HemTSHbIX NapoB
Chrns =0,02% (no obbemy), % :n=0,1% (N0 o6bemy). Mpou3BOAMTENLHOCTL onepauuu HanonHeHust £ = 0,56 m3-c—1. PaGouas

KOHLeHTpaLus napos B pesepsyape ' =0,4% (no o6bemy). MNpoaonkutensHOCTL Bbibpoca Goraton cMecn T p =5 Y.
2.2. Pacuet

Tak kak Ha HedbTenpoBoaax cpedHss paboyas Temneparypa *uakocTu (HedTv) T Bbllle CPeAHEMECSHHON TEMMepaTypbl Bo3dyxa, TO
3a pacyeTHyIo Temnepartypy NOBEPXHOCTHOMO CHost HeddTU NPUHUMaEM T .

W3 ycnosus 3agauun BuaHO, yto T T NO3TOMY NpY HEMOABWXHOM YPOBHE HeddTV BEPOSITHOCTL 0OpPa3oBaHMsi roploYent CMecu

KILE’

BHYTPW pesepByapa paBHa Hyso Q: (_;g".:j) =0, a Npu oTKkauke HedTM paBHa
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Ty — 24710
2760

OFre)= 2o =274'107%

B

Takum 06pa3om, BeposiTHOCTb 06pa3oBaHmWs roplodeit cpefbl BHYTPY pe3epByapa B TedeHue roga byneT paBHa
2 -2
Oy (1T =1-TI[1 - G(FC)]= OF (FC)+ 057 (FC) = 2741072,
i=1
BblunMcnvm 4ncno nonagaHuin MonHuM B pesepsyap no dopmyne (51) npunoxexmsa 3

Ny = (ZR+6HP)2-Hy-1D'6 =(2:2281+6119)7 6-10° =5,2.1072.

Torga BEpOATHOCTL NPSAMOro yaapa MOMHUM B pe3epByap B Te4eHue roga, BbluncreHHas no dgopmyne (49) npunoxenus 3, pasHa
- -2
Opltg) = 1-2 7% == o820 _ 59,902,
BbluncnMmM BEpOSATHOCTb OTKa3a MONHME3aLnTbl B TeHYEeHne roga npu NcnpaBHOCTM MofnHWeoTeoda no dopmyne (52) npunoxeHus 3.
Opltr) = (1-65) =1-0,95=5107%.
Takum 06pa3om, BEPOSATHOCTb NMOPAXEHUsT MOMNHMEN pe3epByapa, B COOTBETCTBUU C hopmMyron (48) npunoxeHus 3, paBHa
0. (C) = 0, (80, (8) =5 107 -7,9-107 =32.9.1072
p-l Pl el : : )

O6cnenoBaHMem yCTaHOBIEHO, YTO MMEIOLLEECH Ha pesepByape 3aliMTHOE 3a3eMileHMe HaxoauTCa B UCMPABHOM COCTOSIHWW, MO3TOMY
BEPOATHOCTb BTOPUYHOTO BOZAENCTBMS MOMTHWM Ha pesepByap W 3aHOCa B HEro BbICOKOTO noTeHumana pasHa Hynio (I (51 =0 u Qp(ng
=0.

MosiBneHne PUKLUMOHHBLIX UCKDP B peaepByape BO3MOXHO TOMbKO MpW NpOBEAeHUM WCKPOOMACHBIX PYYHbLIX ONepauuii Npy U3MepeHum
ypoBHs 1 oT60ope npob. MoaToMy BEpOSATHOCTb Qp {7} 3) B cootBeTCTBUM C chopmyramu (49) u (55) npunoxeHns 3 pasHa

0p(TH3) = 0 (A)QOM) = (1-¢ " ®).152:107 =
= (1- 10y 50107 = 152-1077

B aton chopmyne QoI =152 1_[]‘3 - BEPOATHOCTb OLLUMGKM onepaTopa, BbIMOMHAOLWENO onepaLmn N3MepeHust YpoBHSI.
Takum 06pa3om, BEpOATHOCTb MOSIBNEHMUS B pe3epByape kakoro-nnmbo TennoBoro MCTOYHMKA B COOTBETCTBUM C NMPUIOXKEHUEM 3 paBHa
Op (TH) = 0y (THY) + O (TH) = 54107
Monaras, 4To 3Heprns 1 Bpems CyLLeCTBOBaHNS 3TUX UCTOYHWKOB JOCTATOMHbI ANS BOCMNNIaMeHeHUs roproden cpedsbl, T.e. QP (8Y=1,us
npunoxexHus 3 nony4vMm QP(HEI F{j’) =54 10_3.
Torga BEpOATHOCTL BO3HUKHOBEHUSI NOXapa BHYTPU pe3epByapa B COOTBETCTBMM C hopmyrnoi (38) npunoxenust 3 pasHa
_ _ R 1R—a _ 1=
0y (TTP) = Qg (M3TCHQ,(TC) =54:107 - 274107 = 15107

M3 ycrnosus 3agaun criegyeT, 4To paboyas KOHLUEHTpauusi NapoB B pe3epByape Bblle BEpXHero KOHLEHTpaUMOHHOro npegena
BOCMNIIaMEHEHNS, T.e. B pe3epByape Npu HEMOABMXKHOM Croe Hed T HaxoauTcs Heroptodas cpeaa. Mpu HanonHeHUK pesepByapa HedTbiO B
€ro OKpecTHOCTV 0BpasyeTcsi ropiodasi cpefa, BepOSiTHOCTb BbIGPOCa KOTOPOW MOXHO BbIYMCIIUTL MO dhopmyre (42) npunoxeHns 3
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Kﬁ”cﬁ Tﬁl:ll" _ 1'2‘4'5

2
8760 '

O p (BTCT) = =13710

Tp

Bo Bpems Tuxoi noroabl (CKOPocTb BeTpa MeHblue 1 M-c—1) okono pesepeyapa oBpasyeTcs B3pblBOOMNacHasi 30Ha, BEPOATHOCTb
NOSIBNEHNS KOTOPOW paBHa

e = EFCn0. (w <1)=137-102 012 =16 1072
Qo_p': o i

[vameTp 31O B3pLIBOOMNACHOW 30HbLI PpaBeH
0,26 0,26

—2.2281+10-11,9| 22504

D=2R+10-H il
F 00211,5%

=59

Orlpe,ﬂ,eﬂl/lM 4YMCno yaapoB MOSTHUK BO B3PbIBOOMACHYHO 30HY
for _ o m—B 2 qm=f _ 12 1.-1
vEsr = Dy + 6 +5)F 21070 =[50+ 6119+ 5)6- 107 151070
Tor,qa BEPOATHOCTb NPAMOro ygapa MOnHUM B AaHHYKO 30HY paBHa
or
0, a(tq) =1-e 9m% 1015 _q 401071,

Tak Kak BepPOSiITHOCTb OTKa3a MOMHMe3aLLnTbI Qp (£11=5-10-2, To BEpPOSITHOCTb MOPAXEHUsI MOITHWEN B3PbIBOONACHOM 30HbI paBHa

OoalC1) = Qplt) @, (t2) =510 14 1071 = 71073

-3
Otkypa o (THq) = 71077
BepoATHOCTL NOSIBNEHMSA OKOMO pesepByapa PPUKLIMOHHBIX UCKP paBHa

QB.S (THS) = 00T QB.S ':fl:' =132 10_3['1 -
15210721 - <11004217 _ 1 551073

E_(Nzy_m.o:'rp ] —

Hapsigy ¢ ppUKLMOHHBIMK NCKPaMK B OKPECTHOCTSIX pe3epByapa BO3MOXHO MOSIBIIEHWE SNEKTPUYECKMX UCKP 3aMbIKaHWUS U pa3MblKaHUst
KOHTaKTOB 9NneKTpo3aBWXKeK. YUMTbiBas COOTBETCTBME WCMOMHEHUS 3MEKTPO3a[BWKEK KaTeropyv W rpynne B3pbIBOOMACHOW CMecH,
BEPOSITHOCTb MOSIBNEHUS ANEKTPUYECKMX UCKP BbYMCIMM no chopmyrnam (49) u (54) npunoxenus 3

Q TH)= 0y ) =107 (¢ " 0y =108 (1-¢ )=107%

Takum o6pa30M, BEPOATHOCTb MOABMNEHUA OKOJI0 pe3epByapa Kakoro-nnbo TensoBoro UCTOYHMKA B COOTBETCTBUU C npunoxexHvem 3
COCTaBUT 3Ha4YeHne

QB.S ':TH) = QB.S (TH1:'+ QB.S (THEI' + QB.S (THEI' =
=7:107 +1-107% #1552 107 =g 510"

* dopmyna cooTBETCTBYET opurnHany. - MpumedaHme nsrotoeutens 6asbl AaHHbIX.
Monaras, 4TO 3HEprus M BpeMsi CYLLEeCTBOBAHUSA 3TUX UCTOYHMKOB OOCTATOMHbI ANS 3aXWraHus roproyen cpenbl, U3 dopmynbl (49)

npurnoxexus 3 nonyunm npu (3 =1

O, (M3 7Ty =85107
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Torga BepOSITHOCTb BO3HUKHOBEHWS B3pblBa B OKPECTHOCTSAX pe3epByapa B COOTBETCTBUM C (hopmyrnol (39) npunoxeHns 3 paBHa

Ou (BP) = 0y o (TCV Dy s (M31 TCY =14-107%

OTKyga BepOATHOCTb BO3HUKHOBEHUSA B 30HE pe3epByapa nméo noxapa, nméo B3pbliBa COCTaBUT 3Ha4YeHne

QUIBEP) =1-[1- 0y (TP[1 -0y (BP)] = 0, (TIF) + Q(BP) = 251074

* dopmyna COOTBETCTBYET opurnHany. - lMpumeyaHme narotosutenst 6asbl AaHHbIX.
2.3. 3akntoyeHne

BepoAaTHOCTL BOHUKHOBEHWS! B 30HE pesepByapa noxapa 1nv Bapbiea coctasnset 2,9-10—4, 4To cooTBETCTBYeT OfHOMY NoXapy 1nu
B3pbIBY B rof B Maccuee 13 3448 pesepByapoB, paboTatoLumx B YCIOBUSIX, aHANOMMYHbIX PACHETHOMY.

3. OnpegenuTb BeposiTHOCTb Bo3fgencTeua ODI Ha nrogen nNpu noxape B NMPOEKTUPyeMoWn 15-aTaXkHOW rocTMHuUe npu
pPa3nNuyHbIX BapuaHTax cUCTeMbl MPOTUBONOXAaPHOM 3aLUThbI

3.1. OaHHble onsa pacyerta

B 3paHuM npegnonaraeTcd YCTPOWCTBO BEHTUMSLMOHHOW CUMCTEMbl NpoTMBOAbIMHONM 3awmThl (MO3) ¢ BepoATHOCTbIO 3P EKTUBHOIO
cpabaTtbiBaHus Rl =0,95 n cuctembl onoBelleHus nogenn o noxape (OJIM) ¢ BepoATHOCTbIO 3hdEKTUBHOIO cpabaTbiBaHUA Rg =0,95.

npO,EI,OJ'I)KI/ITeJ'IbHOCTb I'IpeGbIBaHI/IH OTAENIbHOIo 4YeroBeka B oObekTe B cpeaHem 18 L'I‘CyT_]- He3aBUCMMO OT BpeMeHUu roga. Cratuctuyeckas

BEPOATHOCTb BOSHUKHOBEHUA NOXapa B aHallorm4yHbIX obbekTax B rog paBHa 4-10-4. B kauecTBe pac4eTHOM cUTyauun npuHMMaem cryvam

BO3HWKHOBEHMWS MoXapa Ha MepBOM aTaxke. OTax 3[4aHus paccMaTpuBaem Kak ogHO nomelleHuve. LLnprHa noataxHoro kopugopa 1,5 M,
paccTosiHMe OT HauGornee yaaneHHOro MOMELLEeHUs dTaxa [0 Bbixoda B NECTHUYHYH KneTky 40 M, Yepe3 oAuH BbIXof 3Bakyupytotcs 50

Yyernosek, WupuHa Bbixoaa 1,2 M. HopMaTuBHYO BEPOSTHOCTb Q}:‘ npuHMMaem pasHom 1-10 =, BEPOATHOCTb P;,IB pasHom 1-10-3 .

3.2. Pacuert

OueHky ypoBHS 6€30nacHOCTM onpegensieM Ans niogen, Haxoaawmxes Ha 15-m ataxe roctMHuubl (Hambonee yoaneHHoOM OT Bbixoda B
6e3onacHyto 30Hy) npu Hanuuum cuctem MNO3 n OJMN. Tak kak 3gaHue obopyaoBaHO BEHTUNSAUMOHHOW cucTemon MO3, ero NecTHu4Hble
KNeTKn cuMTaem He3aablMnsieMbiMu. BeposiTHOCTb QB BbluMcnsiem no cpopmyne (33) npunoxeHus 2

O, =0,0004{1-(1-{1-0,85)(1-0,95)}} = 1- 107°.

YunTblBas, YTO OTAEMbHbIA YENIOBEK HAXOAUTCH B rocTUHULE 18 4, TO BEPOSITHOCTL €ro MPUCYTCTBUSA B 34aHWUK MpU noxape npuHnMaem
y 18
paBHoi1 oTHoLEHM0 — =0,75. C y4eToM 3TOro OKOHYaTeribHoe 3HadeHue ByaeT pasHo 0,75:10 -, 4To MeHbLIe Q}f‘. Ycnosue dopmynbl (2)

NPUINOXEHUsT 2 BbLINOMHSAETCS, NO3TOMy Ge3onacHOCTb Ntogelt B 34aHUM Ha Criydail BO3HUKHOBEHUs1 noxapa obecnevyeHa. PaccmoTtpum
BapuaHT KOMMOHOBKM NPOTMBOMNOXapHO 3alnThl 63 cucTeMbl onoseLleHus. Mpu aToM BpeMs BroKMPOBaHUA 3BaKYaLMOHHbIX MyTeN Tgy
Ha aTa)ke noxapa npuHYUMaem paBHbIM 1 MUH B COOTBETCTBUM C TPEOOBAHWUAMM CTPOUTENBbHBIX HOPM M MpaBuUi NPOEKTUPOBAHUS 34aHWIA U

coopyeHuii. PacyeTHoe Bpemsi aBakyauun £,,, onpeneneHHoe B COOTBETCTBUM C TEMM Xe Hopmamu, paBHo 0,47 muH. Bpemsa Havana

p £
9BaKyaUUn Ty, MPUHUMAEM PaBHbIM 2 MUH. BeposiTHoCTb aBakyaumu F, ; Ans aTaxa noxapa BoluncrsieM no dopmyre (5) NpunoxeHus 2

_1-047

= = 0,265

BeposTHoCTb {1 BbluMCnsiemM no popmynie (3) NpunoxeHus 2

@, =0,0004{1-(1-(1-0,265)1-0,001)1}{1-0,95) =146-107".

Mockonbky N >Q;{, To ycrnoBue 6e3onacHoctTn ana noger no dopmyne (2) NpUnoXeHus 2 Ha 3dTaxe Nnoxapa He oTBevaeT

Tpe6yemomy 1, cnegosarteribHO, B paccMaTtpnBaeMom 00bekTe He BbIMONHAETCS npu OTCYTCTBMU CUCTEMbI ONOBELLEHNA.
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4. OI'Ipe,EI,eHVITb KaTeropuro un Knacc B3pb|BOOI‘IaCHOI7I 30Hbl NOMeLeHUs, B KOTOPOM pa3mMellaeTcs TeXHONOrn4eckKum npouecc c
ucnonb3oBaHMeM aleToHa

4.1. JaHHble ang pacyeta

ALETOH HaxoauTcst B annapaTte ¢ MakcumarbHbIM 06GbeMOM 3anofnHeHNst Van , paBHbIM 0,07 M2, 1 B LIeHTPE NOMELLEHNSI Haf, YPOBHEM
nona. AnuHa Ll HanopHoro n obsoasLero Tpy6onposogos Anametpom 4 0,05 m paBHa cooTtBeTcTBeHHO 3 1 10 M. [Npon3BognTenbHOCTL

& Hacoca 0,01 M3 -muu-1 . OTknioueHne Hacoca aBTomatudeckoe. O6bem I nomelleHns coctaensier 10000 M3 (48x24x8,7). OCHOBHbIE

I

CTPOUTENbHbIE KOHCTPYKLMU 3AaHUS Kene306eTOHHbIE, Y NPeaenbHO AOMYCTUMbIVA NPUPOCT AaBreHUs an Ana Hux cocTaensaeT 25 kMa.

KpaTHocTb 4 aBapuiHoW BEHTUNsLMK paBHa 10 u-1,

CKOpOCTb BO3YLLHOMO MOTOKa ¥ B MOMeLLeHUn npu pabote aBapunHon BeHTUNauMM paeHa 1,0 m-c—1. Temneparypa auetoHa pasHa

TemnepaTtype Bosayxa u coctasnseT 293 K. MnotHocTb £ aueToHa 792 krmM—3.
4.2. Pacuyet
O6bem aueToHa, M3, BbilLeALWero 13 Tpy6onpoBoaOB, COCTABNAET
md 3,14+ 0,057

P =Q'T+TLI =U,U]'2+f'13=0,046 :

rge T - BpeMd aBToOMaTtn4eckKoro oTkrno4eHnsa Hacoca, paBHOoe 2 MUH.

O6bem NOoCTynuBLLUEro aueToHa, m 3 , B nomMmelleHune

Vy, = Vm + o = 0,046 + 0,07 = 0116,
Mnowaas pasnuea aLeToHa NprHUMaeM pasHon 116 m2 .

CKopocCTb ncnapeHus (Wmn ), kr-c—1 -M*, paBHa

* BepoaTHO olunBka opuriHana. Cneayet untathb "kr-c—1 -M—2". - MpumeyaHue nsrotosuTtens 6asbl 4aHHbIX.

Wop = 10107 :7,7,/58.08 24,54 = 1,44 107

Macca napos auetoHa (), kr, 06pasytoumxcs Npy aBapuitHoM pasnnee, pasHa

My =1,44-107 1163600 = 6013,

CnepoBaTtenbHO, NPMHUMAEM, YTO BECb Pa3fnMBLLMINCA aLETOH, K, 3a BpeMs aBapuMnHon cutyaummn, pasHoe 3600 ¢, ncnaputcsa B 06bem
nomMeLleHus, T.e.

g =0116-752=913.

CTeXI/IOMeTpI/NeCKaFl KOHUEHTpauuna napoB aueTtoHa npu ﬁ =4 paBHa

100

1+4,34-4
KOHLI,eHTpaLI,VIFI HacbILWEeHHbIX NapoB nony4yaetca paBHOl71

=4 91 (no obbemy).

cT
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24,54
Oy =100 m =24.22 (no obbemy).

OtHowenvne T4 /(1,9 C..) > 1, cneposatensHo, npuHumaem 7 =0,3.
CB06OAHbIN 06bEM NOMeLLEeHNs, M 2

v =02 10000 = 3000,

BpeMﬂ ncnapeHud, 4, CoctaBuT

21200

=———=550=10,153 *
144-116

* dopmyna cooTBETCTBYET OpurmHany. - lNpumevaHne narotosutens 6asbl 4aHHbIX.
KoathduumeHT nonyyaeTcs paBHbIM

K=1000153+1=2353

MakcumarnbHO BO3MOXHas Macca aLeToHa, Kr

o _25:4,91:8000-2,414-2,53
o 200100 0.3

= 2455,

Mockonbky w1y (91,9 kr) < Mlynaw (249,8 Kr), TO NOMELLEHNE B LIENIOM OTHOCUTCA K HEB3PbIBOMOXaPOONacHbLIM.

Pacctosnua X

wxne-tarns W Sxrme COCTABNSIOT MPU YPOBHE 3HAUYMMOCTH ) = 5-10—2

0,5
550 I 1,27-2,59 _7.85;
3800 2,91

Hurne = Yumns = 1,1958-48[

03
Torrs = 03536 87| 20 1n 2202937 g g,
B 38000 2,91

rae Oy = 24,22 712100 = 2,59 (no o6bemy).
2,53 24,22 2,414 8000

4.3. 3aknoyeHne

Takum ob6pa3om, B3pbiBOOE30MacHbIE pacCTOsIHUSA COCTaBMAKT COOTBETCTBEHHO Rﬁ >7,85 M1 ZE >3 M.

B3pbiBoOnacHas 3oHa C pasmepammu Rﬁ £785 M u Eﬁ X3 M oTHocuTcs K Kkrnaccy B-1a. CxemaTuyecks B3pblBOOMAacHasi 30Ha

n3obpaxeHa Ha 4epT.9.

f 2 J .
The N\ 480m %
\‘ iN .r’ll L

I||'5 ?}J’ .’5J T t] “
—_— =

Fixa

1 - nomelleHue; 2 - annapar; 3 - B3pblBOOMAacHasi 30Ha
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YepT.9
5. OnpeaenuTb KaTeropuio Npou3BOACTBa, B KOTOPOM HaxoAMUTCS y4acTOK oO6paboTku 3epHa M LMKIOH ANsi onpepereHvus
3epHOBOW NbINA B CUCTEME BEHTUNSALUMU

5.1. OaHHble onsa pacyerta

Macca 3epHOBOV MbifK, CKANIUBAOLWENCA B LMKIOHE, #, , COCTaBNsAeT 20000 r. MponsBoanTENBHOCTL LUMKITOHA & MO MblfM COCTaBNSAET
100 r-muH—1 . Bpems T aBTOMaTMYECKOro OTKMIOYEHUs LMKoHa £ He 6onee 2 MuH*. CBo6oaHbIN 06beM NoOMeLLIEHS PEB paseH 10000 m3 .
OcTanbHble UCxoaHble faHHbie: 72, =500 r; 1 =1; f7=0,6; # =14; X =0,6; X =1; £ ;=1; K =1; (/=16700 k[ - kr=1; 73 =300 K; Ch
=1,0 bk - kr =15 Ty =300 K; T =1,0 kb - kr=1*; o =120 kr - M~3; Fppp =25 kMa; £y =101 kMa; Z =1,0.

* TekCT COOTBETCTBYET opurnHany. - lMpumeyaHue narotosutensi 6asbl AaHHbIX.
5.2. Pacyet

Macca OTNOXUBLUENCS MbINY K MOMEHTY 04epefHol yBopku, T, cocTaBuT

500 1-1-0&H
- ]4-1-0,6+¥ 1=13146.
1+1-06

El

Hlon

PacuyeTtHas macca nbinu, r, ydactsyloLleln B 06pa3oBaH1mn B3pbIBOONACHOW CMeCU, paBHa

iy = Hg g Ko tmy +gr) iy = 23346,
MaKcuMarnbHO BO3MOXHYH Maccy roprodeit Mbinu, Kr, BbIYUCTISIEM Mo hopmye

AP

doIt

ITD ICP'DB T
et

B =574,

5.3. 3akntoveHne
3HaveHune #2y, HE NPEBbILIACT /iy, sy , CNIEIOBATENBHO, MOMELLEHNE HE OTHOCUTCS K B3PbIBOMOXAPOONaCHBIM.

6. PaccuutaTtb BepoOATHOCTb BO3HUMKHOBEHMSI MOXapa OT €eMKOCTHOro nyckoperynupytouwero annaparta (MPA) ansa
NMIOMUHECLUEHTHbIX naMmn Ha ¥ =40 Btn {7 =220B

6.1. [laHHble ans pacyeTta npuBeaeHbl B Tabn.13.

B pesynkraTe UCMbITaHWI NomnyyYeHo:

Tabnuua 13
Temnepatypa o6onoykv B Hanbornee HarpeTom MecTe npu pabote B aHOMarnbHbIX pexumax, K
NapameTp OnntenbHbIn PexXMm ¢ KOpOTKO3aMKHYTbIM OnuTenbHbIN NYyCKOBOW PEXnM C
MYyCKOBOW PEXUM KOHOEHCaTopoMm KOPOTKO3aMKHYTbIM KOHAEHCAaTOPOM
T 375 380 430
o) 6,80 5,16 7,38
6.2. Pacuer

Pacuyet Bo3HMKHOBeHWs noxapa ot MPA Begem no npunoxeHuio 5, MNPA aBnseTca cOCTaBHON YacTblo U3AENUS C HanmM4mMem BOKpPYr HEro
roprovero matepuana (KomnayHg, KneMmHas konogka); npousseaeHue sepostHocten (1P = O H5) o6osHaunm yepes Qlia!-); Toroa us
NPUNOXeEHUs 5 MOXHO 3anucatb
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i
(e = QU 2 Qe ) (T
i=1
roe Qa - HOpMAaTUBHAs! BEPOSITHOCTb BO3HWUKHOBEHMSI MOXapa Npu BocrnaMeHeHWy annapara, pasHast 10—4;

(B - BepoATHOCTb BOCMNaMeHeHMs annapata Unu BbiBpoca M3 Hero nrameHn npu Temnepartype nosepxHoct MPA (B HanBornee
HarpeToM MecTe), paBHOW UMK NPEBbLILLAIOLLEN KPUTUYECKYHD;

{!{; ) - BepoATHOCTL paboThl annapata B  -M (MoXapoonacHOM) PEXUME;

(7)) - BeposITHOCTb [OCTWXEHUS MOBEPXHOCTbIO annapara (B HauGoree HarpeToM MeCTe) KpUTMHECKOoW (MoxapoonacHom)
TEeMnepaTypbl, KOTopas paBHa TeMnepaType BocrniaMeHeHusi (CaMoBOCMIaMeHeHNs1) U30NSALMOHHOIO MaTepuana;

kL - 4ncno noxapoonacHblX aHOMaIbHbIX PEXNUMOB paboThbl, XapaKTEPHOE AN KOHKPETHOro ucnonHeHus MPA.

[ns oueHKU NOXKapHOWM OMacHOCTM MPOBOAMM UCTbITaHMe Ha aecsATu obpasuax MPA. 3a TemnepaTypy B HauGornee HarpeTomMm Mecrte
NpMHUMaem cpeaHee apudMeTUYecKoe sHa4YeHe Temneparyp B UCTbITAHUAX

10
,El?}
Te =5

[lononHuTensHoO onpeaensemM cpeaHee KsaapaTuyeckoe OTKNOHeHne

BeposTHocTb ({77} ) BoMCnsiem no dopmyne (156) npunoxerns 5

R =1-8,,

rae ©; - 6e3pasmepHbIi NapameTp, 3Ha4eH1e KOTOpOro BbiBMpaeTca no TabnuyHbIM AaHHbLIM, B 3aBUCMMOCTY OT 6e3pasmepHOro napameTpa

o; B pacnpeaenennm CTbioaeHTa.

Bbluncnisiem (¢, ) no doopmyne

oy = ’
J
rae T, - KpuTuYeckas Temnepartypa.
3HaveHue (7. ) npumeruTensHo Ans MPA Bbiumcrnsem no gopmyne
10
E(TIU' + TBJ')’
T =L
20

rae THJ-,TBJ- - TemnepaTtypa . -ro annapata (B Haubonee HarpeToM MecTe), COOTBETCTBEHHO, MpW MOSIBMIEHUM NepBOro [biMa W npu
"BbIXxofe" annapara u3 cTpos (npekpaLleHun Toka B Lenu).
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3HaveHve (ZfH) Bbluncnsiem no doopmyne (155) npunoxenus 5 npu # =10.

3HayeHne KpuTu4eckoln TemnepaTypbl (TK) coctaBuno 442,1 K, npy 3atomM w3 [ecCATU WCMbITYEMbIX annapaTtoB y ABYX Obin

3admKcnpoBaH BbIGpoc nnamenn (72 =1 ({5 =0,36).

PesynbraThl pacyeTa ykasaHbl B Tabn.14.

Tabnuua 14
MapameTp* OnuTenbHbIn Pexum ¢ KOpoTKO3aMKHYTbIM | [AnNUTEnNbHbIN MYCKOBOW PEXUM C
nyckoBou pexum (i =1) KoHZeHcaTopoMm (i =2) KOPOTKO3aMKHYTbIM KOHAEHCaTOPOM

(i =3)
0,06 0,1 0,006
30,9 37,8 4,967

1 1 0,99967

0 0 0,00033

* [pacha Tabnuubl COOTBETCTBYET OpUrMHany. - MNprumedaHue nsrotosutens 6asbl 4aHHbIX.
6.3. 3akntoyeHne

Takum obpasom, pacyeTHas BEpOSTHOCTb BO3HWMKHOBEHMSI noxapa ot MNPA pasHa (g =1(0,06-0+0,1-0+0,006-0,00033)-0,36=7,1-10 7,

yTo MeHbLue 1-10-% | T.e. MPA noxapobesonaceH.

NMPUTIOXKEHUE 7
CnpaeoyHoe

TPEBOBAHUS NOXAPHOW BE3OMNACHOCTMW MO COBMECTHOMY XPAHEHMUIO BELLECTB U MATEPUATIOB
TpeboBaHus npegHa3Ha4aloTCa ANs BCeX NpeanpusTWii, opraHsaLmnii 1 06bEKTOB HE3aBUCKMO OT MX BEAOMCTBEHHOWN NOAYUMHEHHOCTH,
“MetoLLMX cknagbl Unu 6a3bl ANs XpaHeHUs BELLECTB U MaTepuarnos.

TpeGOBaHMﬂ He pacnpocTpaHATCA Ha B3pbiBYaThblie U pagMOaKTUBHbIE BellecTBa W MaTtepuanbl, KOTOpble AOJDKHbl XPaHUTbCA U
nepeBo3nNTbCA MO cneunanbHbIM Npasuiam.

BeaomcTBeHHbIE OOKYMEHTbI, pernameHTUpyoLWne MoXapHy 6Ge3onacHoOCTb npn XpaHeHun BelwecTB U mMaTtepuarnoB, OOJDKHbI ObITb
npuBeaeHsbl B COOTBETCTBME C HacTosLWmMMn TpeboBaHusAMM.

1. OBLLUE NOJNTOXEHUA
1.1. BO3MOXHOCTb COBMECTHOIO XpaHeH!s BELLECTB 1 MaTepuasios onpeaensercs Ha OCHOBaHMM KONMYECTBEHHOrO y4eTa rnokasaTernen

NoXapHoOWM ONacHOCTM, TOKCUYHOCTUN, XMMUYECKON aKTUBHOCTU, a TakKe OOHOPOLHOCTN CPeACTB NOXKaPOTYLLUEHNS.

1.2. B 3aBMCUMOCTM OT COYETaHWUsI CBOWCTB, MepedncrieHHbix B M.1.1, BewecTtBa M Matepuanbl MOryT OblTb COBMECTUMbIMW WK
HECOBMECTUMbIMUW APYr C APYrOM Npu XpaHeHUN.

1.3. HecoBmecCTMMbIMU Ha3bIBalOTCS Takue BELLECTBA U MaTepuarbl, KOTOpble NPU XpaHeHUW COBMECTHO (6e3 yyeTa 3alluTHBIX CBOWCTB
Tapbl UMW YNaKoBKK);

yBENUYMBAKOT NOXXapHY ONAaCHOCTb KaXXAoro U3 paccMatpuBaemMblX MmaTtepurarnoB 1 BeLWeCTB B OTAESIbHOCTU;
BbI3bIBAOT AOMNONTHUTENbHbIE TPYAHOCTU NPU TYLWEeHUN NoXapa;

yCyryonstoT 3KOMornyeckyto obCcTaHOBKY Npu noXape (Mo CpaBHEHMIO C MOXapoM OTAENbHbIX BELLECTB U MaTepuaroB, B3SiTbIX B
COOTBETCTBYIOLLEM KOIMMYECTBE);

BCTYNatoT B peakuuio B3anMogeNCcTBMA Apyr C ApYrom ¢ 06pasoBaHmeM OonacHbIX BELLEeCTB.
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1.4. Mo noTeHUManbLHOM ONAaCHOCTU BbI3blBaTb MOXap, yCUNMBaTb OnacHble akTopbl NoXapa, OTpaBnATb cpedy obutaHus (Bo3adyx,
BOAdy, MouBy, cnopy, dayHy M T.0.), BO3OEWACTBOBATb Ha YernoBeka 4epe3 KOXY, CnM3ucTble OBOMoYKkM AblXaTenbHbIX MNyTen nyTem
HenocpeaCcTBEHHOrO KOHTaKTa MM Ha PacCTOsIHMM Kak NP1 HOpMarbHbIX YCIOBUSAX, Tak U Npy NoXxape, BELLEeCTBa U Matepuanbl AensATca Ha
paspsiabl:

Oes3onacHble;

MaroonacHbl€;

onacHsble;

ocoboonacHble.

B 3aBncMMOCTM OT pa3psga BelwecTBa U MaTepmarna Ha3Ha4arTCs YyCroBusl ero xpaHeHus (cm. n.1.5-1.9).

1.5. K 6e3onacHbIM OTHOCSAT Heroproume BellecTBa U MaTepuarbl B HEroptoyeln ynakoBke, KOTOpble B YCIOBUSIX NoXapa He BblAEensitoT
onacHbIX (FOpHYNX, SO0BUTBIX, €0KMX) NPOAYKTOB Pa3fOXEHUS UM OKUCNEHNs, He 06pasyroT B3pbIBYATLIX UMM NOXAPOONAaCHbIX, SA0BUTLIX,

€0KNX, 9K30TEPMUYECKUX CMECEWN C APYTMMW BELLECTBaMM.

BesonacHble BewecTBa 1 mMaTtepuanbl crnegyet XpaHnuTb B NOMELWEeHNAX nnn Ha nnowagkax noboro Tuna (eCJ'II/I 9TO He NpoTnBOpPEYnT
TeXHUYEeCKMM yCnoBUAM Ha BeLLI,eCTBO).

1.6. K ManoonacHbIM OTHOCSIT Takue roproyne 1 TpygHOroprovme BELLECTBa U MaTepuarnbl, KOTOpble He OTHOCATCA K 6esonacHbiM (N.1.5)
N Ha KoTopble He pacnpocTpaHsatoTca TpeboBaHua FOCT 19433.

ManoonacHble BellecTBa pasgensitoT Ha creayroLmne rpynmnbi:
a) XXuakue BellecTBa Cc TeMnepaTypon Benbiwku 6onee 90 °C;
6) TBepable BelLecTBa 1 MaTepuarsl, BOCMIaMeHsIloLWmMecs OT AeACTBUSA ra3oBoy ropenku B TedeHune 120 ¢ u bonee;

B) BELLECTBa U MaTtepuanbl, KOTOpbI€ B YCNOBUSAX CneLuanbHbIX UCNbITaHUI CNOCOOHBI CaMoHarpeBaTtbcs A0 Temnepatypbl Huke 150 °C
3a Bpems Gonee 24 4 npu Temnepartype okpyxatowen cpeabl 140 °C;

r) BelecTsa U MaTepuanbl, KOTopbIe NPy B3aUMOAEACTBIN C BOAO BLIAENSIOT BOCMNAMEHSIOLIMECS a3kl C MIHTEHCMBHOCTHLIO MeHee 0,5
am3 kr-14-1;

[) BellecTBa U MaTepuanbl 940BUTbIE CO CpeaHecMepTenbHOM 40301 Npu BBeAEHUM B Xenyaok 6onee 500 mr-kr—1 (ecnu oHM xuagkne)
unu Gonee 2000 mr-kr—! (ecnv oHW TBepable) UNM CO cpegHECMepTENbHOM [030/ MPW HaHEeCeHUM Ha koxy Gonee 2500 mrkr—l unm co

cpefiHecMepTenbHON 1030 Npw BabIxaHUn 6onee 20 Mr-oM =3 ;

€) BellecTBa 1 Matepuarbl cnabble egkve n (Mnv) KOPPO3MOHHBIE CO CreayLMMM NoKasaTensiM1: BpeMs KOHTaKTa, B Te4EHMEe KOTOPOoro
BO3HMKAET BUAMMbIA HEKPO3 KOXXHOW TKaHMU XXMBOTHBIX (Benbix Kpbic), 6onee 24 4, ckopocTb koppo3umn ctansHo (CT3) n antoMuHneBor (AB)
NMOBEPXHOCTM MeHee 1 MM B rog.

1.7. K ManoonacHbIM OTHOCATCA TaKXe Heroptoune BellecTsa 1 matepuansl no n.1.6 B roproven ynakoBke.

ManoonacHble BellecTBa U Matepumanbl 4OMYCKAETCA XPaHUTb B NMOMELLIEHUSIX BCEX CTEMNEHEN OrHeCTonKkocTh (kpome V ctenexm).

1.8. K onacHbIM OTHOCATCS roprodmMe M HeroprouMe BeLlecTBa U MaTtepuarnbl, obnagatoLlme CBOMCTBaAMW, NPOSIBIIEHNE KOTOPbIX MOXET
NMPUBECTU K B3pbIBY, NOXapy, rmbéenu, TpaBMUPOBAHWIO, OTPABIIEHMIO, OOMyyYeHuto, 3aboneBaHVIO MOAEA U XKUBOTHbLIX, MOBPEXOEHWUIO
COOPYXXEHUI, TPAHCMOPTHbIX cpefcTB. OnacHble CBOMCTBA MOrYT NPOSIBNATLCSA Kak MPU HOPMarbHbIX YCMOBUSAX, Tak U NPW aBapuUHbIX, Kak y
BELLEeCTB B YUCTOM BuAe, Tak 1 Npy B3aUMOAENCTBUM UX C BelecTBaMu 1 matepuanamu apyrux kateropun no FOCT 19433.

OnacHble BellecTBa 1 Mmatepuansl He06XoAMMO XpaHuTb B cknagax | u Il cteneHn orHecTonkocTu.

1.9. K oco60 onacHbIM OTHOCATCS Takue onacHble (cM. N.1.8) BellecTBa U MaTepuanbl, KOTOpble UMEKOT HECKObKO BUOOB OMacHOCTEN
no MOCT 19433.

Oco60 onacHble BellecTBa U MaTepuanbsl HE0O6XOAMMO XpaHUTb B cknagax | u Il cteneHn orHeCTOMKOCTU NPENMYLLECTBEHHO B OTAENbHO
CTOALLNX 30aHUNAX.

2. ycnosusd COBMECTHOINO XPAHEHWUA BELWWECTB U MATEPUAINOB
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MameHeHnem N 1)

FOCT om 14 uroHsi 1991 2. Ne 12.1.004-91

CrtpaHuua 81

2.1. BewectBa n matepuanbl, OTHOCALIMECS K pa3psay ocoboonacHblX, MPU XpaHeHuM HeobxoaMMo pacnonaraTbe Tak, Kak ykasaHo B

Tabn.15.

Knacc | N Whpeke

H; HWe kaTeropum

Kareropuu

oco6oonacHbix rpy3os

no [OCT 19433

212

PaspeneHne 0co600NacHbIX BeLECTB U MaTepuarnoB Npu XpaHeHUu

Hesocnnamensiowmeca
HeA0BUTbIE rassl,

okucrsoLme

222

2.2 222

AposuTble rassl,

okucnsoLwmne

224

224

SAnosuTele rassl,
okucrsolwme,  eakne U

(MnK) KOPPO3NOHHbIE

312

nex ( -18 °C)

ECIT

AROBUTbIE

314

314

nex (fpomr 18 °C)
eakve " (unu)

KOPPO3NOHHbBIE

322

3.2 322

NBX (-18 °C ‘CBCI[ <+23

°C) aposuTble

323

323

NBX (18 °C f’BCl‘[

<+23 °C) epkue n (1nm)

KOPPO3NOHHbBIE

324

324

nBX (f or -18 po + 23
°C) eamke wu  (unm)

KOPPO3NOHHbIE

412

NBT sipoBuTbIE

415

NBT camopasnaratowmecs
npn £> 50 °C ¢
0onacHoCTbo pa3spbisa

yNaKkoBKu

416

416

NBT camopasnaratowmecs

npu i <50 °C

417

NBT camopa3naratowmecst
npu 50 °C ¢ onacHoCTbl0

paspblBa ynakosku

4.2 422

Camopasnaratolimecs

BELLECTBa SA0BUTbIE

43 433

BeuwecTtBa, Bblgensowme
BOCMNaMEHSIOLLMECS a3bl

npu B3aumopeicTsum ¢ H

3[3]3] 1434

Tabnuua 15
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MameHeHnem N 1)
FOCT om 14 uroHsi 1991 2. Ne 12.1.004-91

CTtpanuua 82

Jo,n8

434

BewecTBa, Bblgensiowme
BOCMNameHsitowmecs rasbl
c H30,
camoBoCnnaMeHsIownecs

1 Si00BUTbIE

436

BewecTsa, Bbigensowme
BOCMNaMeHsoWMecs rasbl
npu B3aumopencTeum ¢ H

2 0, NB v eane

437

437

BewecTsa, Bbigensowme
BOCMNNaMeHsIoLLMECs rasbl,

camoBo3ropatownecs

512

Okucnsiolme  BelecTea,

ANOBUTLIE

514

Oxucnsowme  BellecTsa,
AINOBUTbIE, KOPPO3UOHHBIE,

enkve

515

Okvcnsiolme  BelecTsa,
eakve " (unu)

KOPPO3NOHHbBIE

521

521

OpraHuyeckue nepokcuabl
B3pbIBOONACHbIE,
camopasnaratowmecs npu

f<s0°C

522

OpraHuyeckue nepokcuabl
camopasnaratomecs npu

£>50°C

523

OpraHudeckue nepokcuabl

B3pLIBOONACHbIE

524

OpraHuyeckue nepokcuabl
Ge3 AONONHUTENbHOro

BIAA OMacHoCTN

525

OpraHudeckue nepokcuabl

eqkve ans rmas

526

OpraHuyeckue nepokcuabl

nerkoBocnnameHsioLmnecs

527

OpraHudeckie NepokcHab!
nerkoocnnameHsiownecs,

enkve ans mas

5 5.1
52
6 6.1

611

AposuTble BellecTBa
netyuve 6e3
[ONONHUTENBHOTO Buaa

onacHocTn

612

612

fAnosuTble BelyecTsa

netyuue, JB

1

613
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[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c Ctpanuua 83
MameHeHnem N 1)
F'OCT om 14 utoHss 1991 2. Ne 12.1.004-91

<23 °C

(- )

613 AnosuTbie sewectea| 4 |4 |4 | 2| 2|2 22 |3|3|3]|3|3|3|3|3|3|4|4|4|a]|a|a|a|a|4a]4s]1 1 1 |614
netyuue, NB
23 °C< <61°C
@3°C<fp )

614 AnosuTele sewectea| 4 |4 |4 | 2|22 2222222222222 |3]|23]|2]2|2]2|2]1]|1 111|615

netyue eakve u  (Mnu)

KOPPO3NOHHBIE

615 AB netywe eakme n (urm) | 4 | 4 | 4 | 2 | 2 21223 313 31313 313 3144444444 ]4])4 1 1 1 1 1 |812

KOppo3noHHble JIB (23 °C

61 °C’
<Lpep <10

8 8.1 812 Enkve n mm| 333333333333 |3|3]|3|3|3|2]2]2|3|33|3]|3|3|3|2|3]3]2]3 11814
KOpPpPO3MOHHbIE BewecTBa
(kucnble)  ApoBUTBIE  1”

okucrsoLme

814 Enkve " mm| 4442222233 |3|3|3]|3|3|3|3|4]|]a|a4|4a|a|a]|a]a]|a|a|2|2]2]2]2]3][1]815
KOPPO3WOHHbIE  (KUCTIble)
nerkosocnnameHsowmecs

(3°c<f <61°C)

ECIT

815 Enkvne n mm)|3]|3|3|3|[3|3|3]3|3[3|[3|3|3]|3|3|[3|3|[2]2]|2|3|[3|3|3]|3]|3|3|3[2]3]3]|2|3|3]1]816
KOPPO3WOHHbIE  BellecTsa

(k1cnble) okucnsowme

816 Enkve n mm)| 3333333333 |3|3|3|3]|3|3|3|2|2]2]3|3|33]|3]|3|3|2|2]]2]]2]|2]1 211 1 1824
KOPPO3WOHHbIE  BellecTsa

(kucnble) sposuTLIe

8.2 824 Enkve n mm)| 444|222 |2|2|3]|3|3|3|3|3]|]3|3|3|4|4]|]4]4]4|3|3|3]|3]|3|2|2|2]|]2|]2|2|2|2]2 1832
KOpPpPO3MOHHbIE BeLlecTea,
1B ocHosHble

(23°c<f <61°C)

ECIT

8.3 832 |Paswbie eawme u (wwm)| 3 | 3|3 |33 |3 |3]2]|3|3|3|3|3|3|3|3|3|2]|2|2]|3|3|3|3|3]|3|3|2|3|3|]2|3]2|3]|2]2|2]1](838
KOPPO3NOHHbIE ~ BeLecTsa

AAOBUTHIE, OKMCASOLINE

833 Pasibie eakve n (unm)| 4 | 4 |4 | 2| 2| 2|22 |3 |3|3|[3|3]|3|3|3 3444|4433 ]|3]|3|3|2|2|2]2|2|2|2|2|2]2]2]1]834
KOPPO3UOHHbIE BElLECTBa,

B

(éBCI[ <23°C)

834 |PasHble egkme u (um)| 4 | 4 |4 12| 2| 2|22 |3|3|3|3|3|3|3|3|3|4])]4|4|4|4]|3]|3|3|3|3|]2|]2|2|2|2|]2)2|2|2|2|2]|1]1
KOPPO3UOHHBIE BelecTsa

(3°c<f <61°C)

ECIT

[OCT |Kareropus 212222224 |312314 322323324 |412|415|416 | 417 | 422|433 | 434 | 436 | 437 (512|514 | 515|521 522|523 | 524 | 525|526 | 527 | 611 |612| 613|614 |615(812| 814 [815)|816 (824 | 832|833 | 834

19433

Mopknacc 21 2.2 3.1 3.2 4.1 4.2 4.3 5.1 5.2 6.1 8.1 8.2 8.3

Knacc 2 3 4 5 6 8

MpumevaHus:
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[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c
MameHeHnem N 1)
FOCT om 14 utoHs 1991 e. Ne 12.1.004-91

Ctpanuua 84

1. BellecTBa v maTepuanbl MOTyT HaxoaMTbCsl B OOQHOM OTCEKe ckflada WM Ha O4HOW mroliajke.
[OpW30OHTanNbLHOE PaccTosHWE MeXZy HUMK [OMKHO COOTBETCTBOBaTb TPEeGOBaHUMSAM HOPMAaTMBHBIX
[AOKYMEHTOB, HO ObITb HE MeHee 5 M.

2. BelwectBa u matepuvarnsl MOTyT HaxoaWUTbCS B OAHOM OTCEKe CKnaga MM Ha OAHOW mroLiajke.
[opu3oHTanbHOE paccTosiHMe MeXAy HUMW [OIMKHO COOTBETCTBOBATb TPeOOBaHUSIM HOPMAaTUBHBLIX
AOKYMEHTOB, HO ObITb He MeHee 10 m.

3. BeulectBa M Martepuansl OOMKHbI HaxoOMTLCA B PasHbIX OTCekax cknaga (T.e. AOMKHbI BbiTb
pasgeneHbl NPOTUBOMNOXapPHOW Neperopoakon 1-ro TMna) UM Ha pasHbIX NIoLWwaaKax.

4. BewecTtBa n MaTtepuanbl AOJDKHbI HAXOAUTbLCA B pa3HbIX CKIagax U Ha pa3HbiX nnowaakax.

JIBX - nerkoBocnnamMmeHstoLMEeCs XXNOKOCTH;

JIBT - nerkoBocnnameHsitowmnecs TBepable BELLECTBA;
J1B - nerkoBocnnamMmeHsoLmMecs BeLecTBa;

AB - agoBuTbIE BELLLECTBA;

‘CBCI[ - TeMmnepartypa BCNbILWKN B 3aKPbITOM TUINE;

£- Temneparypa

2.2. BelecTBa 1 MaTepuarbl, OTHOCALMECS K pa3psady OnacHbIX, MPU XpaHeHU HeoBXoAUMO pacnonaraTb Tak, kKak ykaszaHo B Tabn.16.

Pa3pgeneHue onacHbIX BelWecTB U MaTepuarnoB Npu XpaHeHUun

Knacc

Mogwnace

ngexc

KaTeropun

HawmenoBakue kateropum

ONACHBIX rPy30B

21

21

Hesocnnamensiowvecs + |221
HesnoBWTble  rassl 663
AononHuTensHoro  BiAa

onacHocTi

22

Sposuteie sl Ges| 1 | + 223
/AONONHATENBHOTO Buaa

onacHocTi

223

+
+
]
<

SlgosnTble ragbl eakve M

(1) KOpPO3MOHHBIE

23

N

w
+
N
P
S

Bocnnamensiowmecs rasbi
6Ges [AOMoNHUTenNsHOro

BUAA ONaCHOCTU

232

241

N
w
+
+

Bocnnamensiowmecs rassi
enxve " (um)

KOPPO3UOHHBIE

24

+ |31

+

Aposuteie wf 11 f2]+

BOCTNaMeHSIoWMecs rasl

Tabnuua 16
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MameHeHnem N 1)
FOCT om 14 utoHsi 1991 e. Ne

12.1.004-91

Crtpanuua 85

6e3 [ONONHUTENBHOMO

BUAa ONacHOCTU

3n

nex (f <18 °C) 6es
AononHuTeNbHOO  BiAA

onacHocTi

315

mx (<18 -0

cnabosgosuTsIe

32

nBx (f or -18 po +23
°C) Bes AononHMTensHoro

BUAa ONACHOCT

325

nBx (f or -18 po +23

°C) craGosnosuThIe

3.3

8K (f or 23 no 61 °C)
Ges O0ONONHUTENBHOTO

BUAa ONACHOCTU

335

nBX (§ or 23 go 61 °C)

cnabosposuTble

41

TIBT 6ea AononkuTensHoro

BUAA ONacHOCTU

413

BT cnaGosnosutele

418

NBT camopasnaratowuecsa

npn § <50°C

4.2

Cawmogosropatoumecs:
Teepable Bewecrsa Ge3
/AONONHWATENBHOTO Buaa

onacHocTi

423

Cawmosoaropatouuecs

TBepable BewecTea

cnabososuTbie

424

424

Cawmososropatoumecs:
Teepabie BewecTsa eake

U (M) KOPPOSUOHHBIE

425

Camosogropatouecs
Taepasie sewecrsa,
seiensioue

BOCMNameHsowmrecs rasbl

npu B3aumopericTemn ¢ H

20

43

431

Bewectsa, Bbigensowne
BOCNNameHsoWmrecs rasbl
npu B3aumopeiicTeMn ¢ H
2 o, 6e3
AononHuTensHOrO  BUAa

onacHocTi

432

BeulecTsa, Bbigensioume

3|3+ |+ |43
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BOCMNIAMEHSIOMECS radbl

npu B3aumopevicTeMn ¢ H

= 0. momuee

435

Beuectea, Bupensioume
BOCTNAMeHsIOMEcs radi

npu B3aumopericTemn ¢ H

2 O, cnabosinosuTbie

Okvensiowve  BewecTsa
6e3  [ONONHUTENbHOTO

BUAa ONACHOCT

513

Okvensiowve  BelecTsa

cnabososuTbie

616

Fnosmie sewecrsa
Heneryune Gea

AONONHUTENbHOMO  BUAA

onacHocTi

617

AnosuTtbie Beuiecrtsa
HerleTyune eakue . (wnv)

KOPPO3UOHHbIE

618

SAnosuTbie BellecTsa
Henetyune

nerkoBocnnameHsiouinecs,

TBepAble

Enxne n ()
KOpPOBUOHHbIE  BelliecTea
(kucnbie) 6Ges
[AonoOnHUTENbHOTO  BUAA

onacHocTi

817

Enve " (wn)
KOPPO3MOHHbIE  BelecTsa

(Kncnbie) cnaGosnoBHTLIE

818

Eave n (wnn)
KOPPO3MOHHbIE  BellecTsa
(kncnsie), cnatsie

okucnuTent

8.2

Enve " (unw)
KOPPOAHOHHbIE  BewecTsa
(ocHoBHbie) Gea
BoronHMTenbHOrO  BUAA

onacHocTi

826

Enxve " (unw)
KOPPOaHOHHbIE  BewiecTea

(ocHOBHbiE) A0BUTHIE

827

Enve " (unw)

KOPPO3MOHHbIE  BellecTsa

(ocHoBHbie)

cnabosgosuTbie

828

828

Eave n (wnn)

+

831
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[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c

MameHeHnem N 1)

FOCT om 14 uroHsi 1991 2. Ne 12.1.004-91
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KOPPO3MOHHLIE  BellecTsa
(ocHoBHbie) cnaGeie

okucnuTent

83

Pasibie eake W (unu)

KOPPO3WOHHbIE  BewecTsa

6e3 [DONONHUTENbHOT

BUAa ONACHOCT

836

Pasibie epkve W (unn)
KOPPO3MOHHLIE  BellecTsa

AR0BUTLIE

837

Pasibie enkve W (unn)
KOPPO3MOHHbIE  BelecTsa

cnabosposuTble

836
+ |837
+ | + |838

838

Pasibie enkve W (unu)
KOPPOIHOHHbIE  BelLiecTBa,

cnabble okucnuTenu

M

BeuyecTsa, He OTHECEHHbIe
K 184 rpynnam, s

20p030LHOV ynakoske

912

Topiosne TBepabie
sewectsa ( or

ECIT
614090 °C)

913

BeuyecTsa, He OTHECEHHble
K 1-8#  rpynnam,
BOCNnameHsiowmnecs

€aMoNpOM3BONLHO UM NP

B3aumopeiicTeun ¢ H 2 o

914

BeuecTsa, He OTHECEHHble
K 1-8-1 rpynnam, cnaGbie

okucnuTent

915

BeuyecTsa, He OTHECEHHble
K 1-8#  rpynnam,

manoonacHble, SAOBUTbIE

916

BeuyecTsa, He OTHECEHHbIe
K 1-8-i rpynnam, cratbie
enxve " (unm)

KOPPO3UOHHLIE

BeuecTsa, He OTHECEHHbIE

K 184  rpynnam,

HaMarHuyeHHble

9.2

Beujectea, onackbie npn
XpaHeHun Hasanow,
BbiAeNFIOWAE  TOpIONHE

ra3si npw B3auMOaeiicTBUN

CH:ZO

922

Beuecrsa, onacksie npn

XpaHeH Hasariom,

923
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SAoBUTLIE

923 |Bewectsa, onacweie npu| 3 | 3 | 3[4 |afafs 33|31 ][] rfr)efa|e )]
XpaHeHAn HaBanom, eakve

U (M) KOPPOSUOHHBIE

924 BewecTsa, onachbie npu| 3 31344433 ]3 31313 1 1 1 1 1 1 1 1 1 1 212+ + |+ +|+ 1 +

XpaHeH Hasarom,
nornouwjatoune o 2

Bo3ayxa

rocr Kareropus 211221|2231231|232|241 (311 (315|321 325|331|335]| 411|413 |418 (421|423 |424 | 425)|431|432|435|511 (513|616 |617|618| 811|817 |818|821|826 (827 | 828 | 831|836 | 837|838 | 911 912|913 |914 | 915|916 | 917 | 921 | 922 | 923 | 924

19433

Moaknacc 21 22 23 24 31 3.2 33 41 42 43 5.1 6.1 8.1 8.2 83 8.4 9.1 9.2

Knacc 2 3 4 5 6 8

MpumeyaHus:

+ BellecTtBa U matepuarsl COBMECTUMBI.

1. BelyecTBa U mMaTepuarnbl MOryT HaxoAWUTbCSl B OQHOM OTCeKe Ckrada Uiu Ha ogHOM nnowaake. Fopu3oHTanbHOE paccTosiHue Mexay
HVMMW JOSTHKHO COOTBETCTBOBATL TPEGOBAHUSIM HOPMATUBHbIX AOKYMEHTOB, HO GOblTh HE MeHee 5 M.

2. BewecTtBa 1 MmaTepuarnbsl MOTyT HAXOOMTbCA B OAHOM OTCEKE CKnaga Wi Ha ofHoW nnollaake. FopM3oHTanbHOe paccTosiHue Mexay
HVMMW JOJHKHO COOTBETCTBOBATL TPEGOBAHMSIM HOPMATUBHbIX OKYMEHTOB, HO GbiTb HE MeHee 10 M.

3. BelwectBa 1 matepuanbl OOIKHbI HAXOOUTbCA B pasHbIX OTCeKax cknaga (T.e. AOMKHbI ObiTb pasgernieHbl NMPOTUBOMOXAPHON
neperopoakor 1-ro Tna) Unu Ha pasHbIX NoLagKax.

4. BewecTtBa n MaTepuanbl A0JKHbl HAXOAUTBCA B Pa3HbIX CKnagax Ui Ha pasHbiX nnowaakax.

JIBX - nerkoBocnnamMmeHsitoLMeCs XXNOKOCTH;

JIBT - nerkoBocnnameHsiowmnecs TBepable BELECTBa;
JIB - nerkoBocnnameHsitoLmnecs BeLIecTBsa;

AB - agoBuTbIE BELLLECTBA;

frem - TEMMEpATypa BCMbILKKN B 3aKPLITOM TUMME;

£ - Temneparypa

2.3. B nopsigke vcknioyYeHus onyckaeTcs XpaHeHne 0co6oonacHbIX M OnacHbIX BELWECTB M MaTepuarnioB B ogHoOM cknage. Mpu aTom nx
HeobXxoaMMO pacnonaraTh Tak, Kak yka3aHo B Tabn.17.

Tabnuua 17

PaspgeneHue onacHbIX 1 0CO600MNacHbIX BELWECTB U mMaTtepuanoB Npu xpaHeHun

OCHOBHOW BUA NOXapHON ArperatHoe | [ononHuTensHble Buabl | Kateropum | N
onacHocTu cocTosiH1e onacHocTu onactoctu | n/
nolOCT [ n

19433

Okucnsiowume | Heroptoune unu | Massl Hesposutble n sposutble | 212, 222,11 |1]2

BelecTsa TpyAHoroproumne M (Mnn)  KOPPO3NOHHbIE | 224 *
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Ctpanuua 89

enkve

[oproune
opraHuyeckne

nepokcuabl

IerkoBocnnameHsiowmecs 1

camosaropatolinecs sewiecrTsa

Teepable n | bes pononHuTensHoro | 511, 513 2
Xuakne BAAA  OMacHOCTW WM
cnabosaoBuTbIE
Anosutble n (vnmn) | 512, 514, 3
KOPPO3WNOHHbIE 515*
Enkve, Koppo3voHHble | 812,815 * | 4
KMCTOTbI, CuMbHble
okucnuTenn
Epkve, KOpPO3WOHHbIe | 818 5
KUCNOTbI, cnabele
okucnuTenn
Pa3Hble enkve n|828 6
KOPPO3NOHHbIE,
OCHOBaHMS
Pa3Hble enkve n|832* 7
KOPPO3NOHHBIE, AA0BUTLIE
PasHble eakve n|838,914 8
KOPPO3NOHHbIE,
HesoBUTLIe
BapbiBoonacHble wnm|521, 522,| 9 10
camopasnaratoLmecs 523 *
TNerkosocnnamensiolmecs | 524, 525, | 10 1M
526, 527 *
lasbl B asposonbHoi ynakoske, | 231, 232, | 11 4 |+ |12
cxaTble Unu CxwkeHHble | 241, 911
XKuakve CnabosaosuTble 311, 315,12 34| +|13
321, 325,
331, 335
AnosuTble, koppoauoHHbie | 312, 314, |13 3141114
322, 323,
324 *
CunbHopgeicTaylowmne 612, 613,14 4(afl12(1]15
00BUTbIE BELLECTBA 615 *
Kucnotet 814 * 15 4(411]2]2]1]16
OcHosaHusi 824 * 16 slal1f2l2]2|1]17
PasHble ekue 833,834 * |17 3(4)1|2]2]2|2]1]18
Teepable Hesinosutble n|411, 413,|18 314123222 +][19
cnabosigoBuUTble 912
Camopasnaratowmecs  un 412, 415,19 3141314131333 +]|+
(unwn) spoBuUTbIE 416, 417,

20
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n/

422
Camopasnaratolmecs 418 20 31411233331 1]+]21
AnosuTble HeneTyure 618 21 314112333 |3|+]2]2]+]22
BobigensioT roploune rasbl (431, 432, |22 314223222222 |2]|+]23
npu B3aumogeiicTBum c | 435, 913
BOZOW
BbigensioT roptoune rassl (433, 434,|23 3|14|3|3|3|3|3|3|3|3[2]2|1]1]24
npu B3aumopeicTeum ¢ | 436, 437 *
BOZOW
Bbigensior ropioune rasbl | 921 24 (a1 (122221111 +]1]|+]25
npu  B3aUMOAENCTBUAN C
BOAOW
CamoBosropatowmecst 421, 423,|25 3|4|3(3|3|3]|3[3]33]|3|3]|3|3]1]+]26
424,425
Mpoyne onacHble roptoune u |lasbl Heroptouve, Hesposutble | 211 26 2|11|3]3(3]|3|3]|3|3|3[3]|3|[3]|3|2]3]+]27
Heropiouue BellecTsa
Apnosutble, enkve, | 221, 223 27 211133333333 |3|3|3|3|[2|3]1]+]28
KOPPO3NOHHBIE
XKupkve 1 | CunbHopercTByloLwe 611,614 * |28 2141222222221 |2]2[1]1]|2]2]1]29
TBepable AQ0BUTHIE BELleCTBa
Anosutele 616,915 |29 3laf+ 11111+ 1|[+]+[1]1|1]1]2]2]1]+]30
SAposutble n egkne 617 30 3lal1 2|22 2|2|+|1|+|+[1111]1]2]2]1]+]+]31
OnacHble npu xpaHenun | 922,923 | 31 1lal1 22222+ 1 |1 +[1]1|[+]1|2]2|+]+]|+]+]32
HaBarnom
PasHble eakve 831, 836,32 1lalt 22111111+t |11 |[1])2|[2]2[+]+[+]+]|33
837
Kucnotbl cnabosigosutble | 811, 817, |33 1412211111111 112|222+ ]|+]|+]|+]+][34
916
Kucnotbl spoButble 816 * 34 3lal1|3|2|2)2|2)23]2|2]23]|2|2]2|2]2(1]1|[1]1]1]1]35
OcCHoBaHWs SA0BUTbIE 821, 826,|35 114122211111+ 1|1|11]2]22(+|1[1|[1|[1|[1]+]36
827
HamarHuuyeHHble 917 36 A+ + |+ 2 2] |37
Mornouaiowe kucnopoa | 924 37 1lal 1111111 +|++]++]2)2|+|+|+]|+|+]+|+]+]+]+
N 10(11112(13)|14 (15|16 (17|18 (1920 (21|22 (23|24 |25]|26(27]|28 (29|30 (31]|32|33|34|35|36(37
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MpumevaHus:
+ BeluecTBa 1 maTepuansl COBMECTUMBI.

1. Bewectea u martepuanbl MOryT HaxoguTbCA B OOHOM OTCeKe CKnaaa uinn Ha OfHOWM nnowiagke. rOpVI30HTaJ'IbH09 paccTodaHne Mmexay
HUMW OOJIKHO COOTBETCTBOBATb TpeGOBaHVIﬂM HOPMaTMUBHbIX JOKYMEHTOB, HO ObITb HE MeHee 5 M.

2. BeluecTtBa 1 matepuanbl MOryT HaxoaAUTbLCSA B OAHOM OTCEKe CKNada Wiy Ha OfHoW nnowlaake. fopu3oHTanbHOe paccTosiHue mexay
HUMMK OOMKHO COOTBETCTBOBAaTh Tpeb6oBaHNAM HOPMATUBHbIX AOKYMEHTOB, HO ObITb He MeHee 10 m.

3. BewectBa 1 matepuanbl OOMKHbI Haxo4UTbCS B PpasHbIX OTcekax cknaga (T.e. JOKHbl ObiTb pasgeneHbl MPOTUBOMNOXapHON
neperopoakor 1-ro Tuna) Unm Ha pasHbix NAoLLaaKax.

4. BelecTBa 1 MaTepuarbl AOMKHbI HAXOAUTLCS B Pa3HbIX Cknagax Unv Ha pasHblxX nnowaakax.
* OcoboonacHble BeLLEeCTBA U MaTepuansbl.

24. B ogHOM nMoMelleHMM cknaga 3anpellaeTtcs XpaHuTb BeLllecTBa M MaTepuanbl, UMelLlMe HeogHOpoAdHble CcpeacTsa
noXapoTyLleHus.

TPUTIOXKEHUE 8
METO[ ONPEQENEHUA BE3OMNACHOM NNOWAAN PASFTEPMETU3ALIMX OBOPYOOBAHUSA

HacTtoswumin meton npegHasHaveH Ansi onpefeneHus 6esonacHoi nnowaau pasrepMmeTusaunn (Takasi nnowanb cOpocHOro ceveHust
NpenoxXpaHUTENbLHOTO YCTPOMCTBA, BCKPbITUE KOTOPOM B MPOLIECCe CropaHnsa cMecy BHYyTpy obopyaoBaHus, HanpuMep, annapara, no3sonser
COXPaHWUTb NOCREAHMIA OT paspyLleHus unu gedopmauum) TexHonorndeckoro obopyaoBaHus, B KOTopom obpaluatoTces, nepepabatsiBaloTcs
UMK Nosy4aloTcs roptodmne rasbl, XXUOKOCTU, CMOCOOHbIE co3daBaTb C BO3ZYXOM WM ApYyr C APYroM B3pbIBOOMACHbIE CMECU, cropatoLive
NaMMHapPHO UK TypByneHTHO BO (OpOHTanNbHOM pexumMe. PasrepmeTmsaums - Haubonee pacnpocTpaHeHHbI cnocob NoXxapoB3pbiBO3aLUThI
TeXHomorn4yeckoro 06opyAoBaHUs, 3aKMoYaloWUACT B  OCHALLEHWM €ero NpefoXpaHUTenbHbIMM - MeMGpaHamu W (Mnu)  ApyruMu
pasrepMeTUsnpyoLLMMK YCTPOUCTBaMI C TaKoW NiolWaabplo cOPOCHOTO ceveHusi, KoTopasi AocTaTodHa Ansd Toro, YTtobbl NpefoTBpaTuTb
paspylieHne o6opyOoBaHUS OT B3pblBa M WUCKMIOYUTL Mocregylollee MOCTyNneHne BCEl MacChl FOpHYero BellecTBa B OKpyxaiollee
NPOCTPAHCTBO, T.€. BTOPUYHbIN NoXap.

MeToq He pacnpocTpaHsieTcst Ha CUCTeMbI, CKIMTOHHbIE K AeTOHaLMK Uin 06beMHOMY CaMOBOCTIIaMEHEHMIO.
1. CYLUHOCTb METOJA

EeaonaCHyro nnowagb pasrepMeTndaunn onpenendroT no pacy4eTHbIM (popmynaM Ha OCHOBE [aHHbIX O NMapamMeTpax TeXHOIIormM4eckoro
OGOpy,D,OBaHVIH, YCnoBUAX BeaeHnA npouecca U nokasarenax noxxapos3pbiBOONAaCHOCTU BELLECTB.

MeToqn ycTaHaBnMBaeT 3aBMCMMOCTb Ges3onacHoi nrowaau pasrepMmeTusauum oT obbema M MakcuManbHO [AOMYCTUMOrO AaBheHus
BHYTPW Hero, AaBfieHnsl U TemnepaTypbl TEXHONOrMYECKON cpefbl, TEPMOANHAMUYECKUX N TEPMOKUHETUYECKMX NapamMeTpOB roptoyeli CMechu,
YCMOBWI UCTEYEHUS, CTeMNeHn TypOynusaumu.

2. DOPMYIbI AN PACYETA BEE30MACHOW NMNOLWAOU PA3rEPMETU3ALIUN
2.1. Be3sonacHyto nnowasb pasrepMeTM3aLmmn TEXHONOTMYECKOro 060pyA0BaHMS C ra30napoBbIMM CMECSIMU ONPEAEenstoT Mo CneayrLwmum
6e3pasmepHbIM KpUTepUanbHbIM COOTHOLLEHUSIM:

g X(Ez' -1

P (158)
B (x, — 1

ana obopyaoBaHWsl, pPacCYMTaAHHOMO Ha MakCUMarnbHOE OTHOCUTENbHOE [AaBreHne B3pbiBa 1<Tfm £2 (NMpn  oAHOBPEMEHHOM

BbINONHEHNUM ycrosust B, 2 2p°: B 3HamMeHaTene (opmynbl (158) COMHOXUTENb ( T,y - 1) oTcyTCTBYET), 1

Wﬁﬂﬁlﬁ&lﬂﬁ (159)

i

Ans 060py0BaHNS, BbIAEPKMBAIOLLEro AaBneHne B3pbiBa B ANanasoHe OTHOCUTESbHBIX 3HAUYeHU 2 < T, < .

B copmynax (158) u (159) npuHaTbl cnepytowme obo3HayeHUs (MHAOEKCbl i, 1, &, # OTHOCATCS COOTBETCTBEHHO K HayarbHbIM
napameTpam, napameTpam roptoveli CMecu, XxapakTepucTuKam ropeHust B 3aMKHYTOM COCyAe, MakCUMMallbHbIM JOMYCTUMbIM 3HA4YEHUSIM).
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Komnnekc nogobus

]
1 wR[RT)7 1 160)

W:
(em )PP M ] Sy

T.e. npeacrtaensieT cobor C TOYHOCTBKO [0 MOCTOSIHHOTO MHOXMWTEMNS Mpou3BefeHWe [OBYX OTHOLIEHWA - 3dhdekTUBHOM nnowann
pasrepMeTu3aunm K BHYTPEHHEW NOBEPXHOCTM ChepuyecKoro cocya paBHOr0O OGbeMa U CKOPOCTU 3ByKa B MCXOLHOW CMECU K HayarbHOM
HOpMarnbHOW CKOPOCTU NramMeHu. B BbipaxkeHun ang komnnekca nogobus [F (160):

() - YNCno "mn";

- koadhduUMEHT pacxoda Npy UCTEYEHUW CBEXEW CMecu W (Mnu) NpoJyKTOB CropaHusi 4Yepe3 YCTPOWCTBO B3PbIBOpa3pexeHusi
(NpepoxpaHuTenbHas MeMbpaHa, knanaH, pasrepmeTusaTop u T.n.);

F - nnowaab pasrepMetnaaummn (CGpOCHOTO ceveHuns), M 2;

7 - MaKcuManbHbIA BHYTPEHHWII 06beM cocyaa, B KOTOPOM BO3MOXHO 06pa3oBaHne roprodeit rasonaposomn cmecu, M3 ;
£ =8314 Dx-kmonb -1 -K -1 - ynuBepcanbHas rasoBast noctosHHas;

?L!- - Temnepartypa roptoyen cmecu, K;

M - MmonekynsipHas mMacca roproyeii cmec, kr-kmonb 1 ;

5,; - HOpMaribHas CKOpPOCTb PACMpOCTPaHEHNsl NTAaMEHMN NPU HaYanbHbIX 3HAYEHNSX AaBNEeHUA U TeMnepaTypbl ropioyel cmecu, M-c—1.

Opyrvne ob6o3HayeHus B popmynax (158) n (159):

£
- "m
- —? - OTHOCMTENbHOE MakcMMasibHO [OMyCTMMOe AaBfeHVe B annaparte, KOTOpoe He MpMBOAWT K ero gedopmaumn u (Mnu)
2
paspyLUeHuio;

Pm - abcomnoTHOEe MakCcMMarnbHO JOMyCTMMOE [AaBfieHue BHYTpWM annapara, KOTopoe He NpMBOAUT K ero gedopmauum un (unu)
paspyLueHuto, lNa;

£ - abcornioTHoe HavarnbHoe JaBneHune roptodeil CMecu B annapare, Npu KOTOPOM MPOUCXOANUT MHULIMMPOBaHWe ropeHus, Ma;

£ - abcontoTHoe AaBneHue B NPOCTPAHCTBE, B KOTOPOM MPOUCXOAUT UCTEYEHUE, B MOMEHT AOCTUXKEHUS MakCMMarnbHOro aBreHus
B3pbIBa BHYTpU annapara (atmocdepa, bycepHasi emkocTb 1 T.1n.), Ma;

= "8 o o
My = — - OTHOCUTESNIbHOE MakcuMaribHOe JaBneHne B3pbiBa JaHHOU ropo4en CMecu B 3aMKHYTOM COCYAE,;

|

P; - abcontoTHOE MakcumaribHoe AaBneHne B3pbiBa AaHHOW roproYei CMecy B 3aMKHYTOM cocyae Npy HadarbHOM AaBReHUM cMecu P; ,
Ma;
.

i KO3h(PMLUMEHT pacLLuMpeHnst NPOAYKTOB CrOpaHUsA CMECK Npy HavanbHbIX 3HAYEHUSAX JABMAEHUSA 1 TeMnepaTypbl;

X - cdaktop Typbynusauun, npeactasnsowmin cobor B COOTBETCTBUM C NpuHUMNOM [yn-MuxenbcoHa OTHOLUEHWE AeNCTBUTENbHOWN
NMOBEPXHOCTU (DPOHTA MNamMeHu B annapare kK NOBEPXHOCTU CEPLI, B KOTOPYH MOXHO cobpaTb NpoayKTbl CropaHusl, HaX0AsILLMECS B AaHHbIN
MOMEHT BPpEMEHM BHYTPY COCyAa.

2.2. ®opmynbl (158) n (159) moryT ObITb MCMOMbL30BaHbI Kak Ans onpeaeneHus 6esonacHoW Nnowaau pasrepmeTv3auun npu
MPOEKTMpOoBaHUM 06opyAOBaHNSA MO MaKCMMarbHO JONYCTUMOMY OTHOCUTENBLHOMY AaBMEHNIO B3PbiBa B annapate ,, (Npsmas 3agada), Tak

n ana onpeneneHna MakcumaribHO OOMYyCTUMOro Ha4varnbHOro gaBrneHunsa roproyen cmecu P; B annaparte, pacC4MTaHHOM Ha MakCcumaribHoe
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AaBreHne 5, , C yxe UMeloWwmMmes cGpOCHbLIM MIOKOM NioLadsto F , HanpuMep npy aHanuae asapwin (o6patHas 3agava).

2.3. ®opmynbl (158) n (159) oxBaTbiBalOT BeCb AManasoH BO3MOXHbIX AABNEHUWA B3pbiBa B 000pyAOBaHUM C Pa3NUYHOW CTENEHbIo
HerepmeTnuHocTH ( 1< m,, £ 7, ).

2.4. ®opmynbl (158) n (159) 3anucaHbl B Ge3pa3MepHbIX HE3ABUCKHMbIX MEPEMEHHbIX, BbITEKAKOLWMX U3 YCMOBUS aBTOMOAENbHOCTM
npouecca pa3BuTVSA B3pbiBa B HErepMETUYHOM COCyAe, YTO AenaeT nx bonee yHuBepcanbHbIMM M HarnagHeiMU. MakcmanbHoe faBneHue
B3pblBa B HErepMeTUYHOM COCye SBMSETCA MHBAPUaAHTOM PELUEHUSI CUCTEMbl YpaBHEHWA OMHAMUKWA Pa3BUTUS B3PbiBa MPU MOCTOSAHHOM

oTHoLWeHun cpakTopa Typbynusaumm X Kk Komnnekcy nogobus §F .

MorpelwHOCTb onpegeneHns guameTpa COPOCHOro ceyeHusl MO UHXeHepHbIM dopmynam (158), (159) B cpaBHEHWM C TOYHbIM
KOMMbIOTEPHBIM peLLeHNEM CUCTEMbI AnddepeHUnanbHbIX YpaBHEHUA AMHAMUKA Pa3BUTKS B3pbiBa cocTaBnsieT okono 10%.

3. CTENEHb BNUAHUA PA3NUYHBIX MAPAMETPOB HA BE3OMACHYIO NNOLWAAb PA3rEPMETU3ALUA
3.1. B HacTosiLleM MeTode peanu3oBaH eAuHbIA NOAXOo4 K pacyeTy nnowaam cbpoCHOro CeYeHWs, 3akroyalowmMinest B yH4eTe BRUSHUA
pasfMyHbIX NapamMeTpoB W YCMOBWI Ha BENWYMHY Ge3onacHol nnowagu pasrepMeTv3auum NocpencTBOM COOTBETCTBYHOLLETO M3MEHEHUs
3HayeHus dakTopa Typbynmsaumu.

3.2. ®akTtop Typbynu3aumMm - OCHOBHOWM MNapameTp, OKasblBalOLWMIW onpegensiollee BnWsHWE Ha BenuyuHy 6Ges3onacHon nnowagu
pasrepmeTu3auuu.

MorpelwHoCTb onpedeneHns TEpMOSMHAMUYECKMX NapaMeTPoOB - E!-, Tas “Fp, A€ “py- NOKa3avesnb aguabartbl npoayKTOB CropaHua

CMecH, BXogsWwmx B pacyeTHble dhopMynbl (158) n (159), cocTaBnsieT NpoueHTbl, NOrpeLLHOCTb onpeaeneHnst KoadpdumumeHTa pacxoga &,
MOMEKYNAPHON MacChl ropto4et CMecu U HopMarbHOW CKOPOCTW pacrnpoCTpaHEHUs NnaMeHn CocTaBnsieT AecaTku npoueHToB. Owwnbka B
BblbOpe 3HayeHW obbema annaparta, TemnepaTtypbl U [OaBMEHUS CMECUM TaKKe He MpPEBbLILLAET NPOLEHTOB UMM AECSATKOB NPOLIEHTOB.
MorpelHOCTb e B onpeaeneHmn 3HadeHus daktopa TypObynmsaumm MoXeT COCTaBMNATb COTHW NPOLIEHTOB.

3.3. Pacyet 6esonacHon nnowagn pasrepMetv3aumy nNpoBOasiT Ansi Hambonee B3pbIBOOMACHBIX (OKONOCTEXMOMETPUYECKMX) CMECen,
€CInn He JoKa3aHa HEBO3MOXHOCTb MX 06pa3oBaHUst BHYTPKU annapara.

4. 3ABUCUMOCTb ®AKTOPA TYPBYITU3ALIUU OT YCITOBU PA3BUTUA B3PbIBA

4.1. 3aBucumocTb hakTopa TypOynusaumm oT YCroBUiA pa3BUTUS TOPEHNSI MOXET ObITb NpeacTaBneHa hopMynon

x=(1+a1V) 1+ a3 +ﬂ4—g A, (161)

F
V2I3
B KOTOPOV 3MNUPUYECKUE KOIMDPULMNEHTDI ¢y , a7, @3, tg4 ONPEOENSIOT NO Tabn.18.

Tabnuua 18

Amnupuyeckue koachduumeHTbl Ana pacyerta dakropa Typoynusaumm*

* [inst oTCcyTCTBYIOWMX B Tabnuue yCrioBWil pasBUTUS rOpeHus, Hanpumep Ans obopynosaHus obbemom Gonee 200 M3, 3HaueHue
dakTopa Typbynmsaunm onpegensaoT IKCNepMMEHTarnbHO.

YCroBUSi pa3BUTUS FOpeHUs* AMnupuyeckve koathPULIMEHTHI
23] [#39] 3 &
O6bem cocyda ¥ fgo 10 Mm3; creneHb 0,15 4 1 0

HerepmeTniHoCTM g 1r 43 ** 0o 0,25

O6bem cocyaa I~ 0o 200 M3, 1< Ty % 20

Ha4yanbHO OTKPbITbIE COPOCHbIE CEYEHMS 0 0 2 0

HavanbHO 3aKpbITble COPOCHbIE CeveHus 0 0 8 0
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O6bem cocyna 7 o200 m3, 2 £ 7, < 7,
Ha4yanbHO OTKPbITbIE COPOCHbIE CeYEHMS 0 0 0,8 1,2
HayvanbHO 3aKpbITble COPOCHbIE CevYeHns 0 0 2 6

O6bem cocyna ¥ pgo 10 Mm3; creneHb
HerepmeTMuHocTM g ;pr2/3 po 0,04; Hannune

cbpocHoro Tpy6onposoaa, 1< 1, < 2:

6e3 OpOLLEHUS UCTEKAKOLLMX ra30B 0 0 4 0

C OpOLLEHMEM MCTEKAIOLLMX ra30oB 0,15 4 1 0

* Ecnu B yCnoBusiX pa3BUTUS FOPEHUS] 3HAYEHUE KaKoro-nnbo napameTpa He OrOBOPEHO, TO OHO MOXET
ObITb NOOLIM B JOMYCTMMOM AnanasoHe.

** TeKCT COOTBETCTBYET opurnHany. - lMpumedaHme nsrotosutens 6asbl AaHHbIX.

4.2. BnnsiHne obbema annapara

Ons nonbix annapaTtoB o6bemMoM MeHee 1 M3 3HaueHue akTopa Typbynusauum X = 1+ 2.

C poctom o6bema annapara 3HadeHue daktopa Typbynusaumum yBenuuueaeTcsl u Ans nonbix annapaTtos o6bemom okono 10 m3 X =

2,5+ 5 B 3aBUCUMOCTY OT CTEMEHN HErePMETUYHOCTY (OTHOLIEHNE ¢ VEB ) annapara.

Onsa cocynos o6bemom ao 200 M3 pasnuuHOn DOPMbI C HE3HAUMTENbHLIMW BCTPOEHHLIMU BHYTPb 3rieMeHTaMy 3HadeHue akTopa

Typbynusauum He npeBbiwaeT ¥ = 8.
4.3. Bnnsnne dopmbl annapara

[ns TexHonormyeckoro 060pyaoBaHusi C OTHOLEHWEM ANMHBI K AMaMeTpy 40 5:1 MOXHO cunTaThb, YTo hopMa annaparta He BrUsieT Ha
3HayeHve dpakTopa TypbOynusaumu, Tak Kak yBENMUYEHME TOBEPXHOCTM MINaMeHW Wu3-3a ero BbITAMMBaHUS Mo dopme annapaTa
KOMMeHCUpYeTCsl yMeHbLLEHMEM NMOBEPXHOCTM B peaynbTate Gonee paHHEro kacaHus NnaMeHeM CTeHOK cocyaa.

4.4. BnnsHne HavanbHOW repMeTusaLlmmn annaparta

[ns nonbix annapatos 06bemMom A0 200 M3 ¢ HaYanbHO OTKPbLITHIMU COPOCHBLIMU CEYEHUSIMW, HaNpUMep MoKaMK, 3HaveHne daktopa

Typbynusaumm He npeBbILIaET X =2, ANs annapaTtoB C Ha4YarnbHO 3aKPbITbIMU COPOCHBLIMU ceYEHNAMU (MeMOpaHbI, pa3repMeTn3aTopsbl 1 T.4.)
He npesblwaeTt & =8.

4.5. BrivsiHne CTeneHn HerepMeTMYHoOCTM annapara g ;723

YBenuueHne CTeneHn HErepMeTUHHOCTN & f p*zﬂ B 10 pa3 (ot 0,025 po 0,25), 4TO paBHO3HAYHO YBENMUYEHMIO NroLaan
pasrepmeTu3aumu B 10 pa3 gns o4HOro M TOro e annapara, NPUBOAMT K BO3pacTaHuio cdaktopa Typbynusaumm B 2 pasa (4nsa annapaTtoB
obbemom okorno 10 M3 ¢ X =2,5p00 X =5).

4.6. BnusHme makcumarnbsHO OonyctuMoro gaBsrneHnd B3pbiBa B annapare (Koppenl/lpyeT C BrnMaHnem aaBrneHnda pasrepmemsau,mm)

Mpu yBENMYEHUN OTHOCUTENBHOIO MakcUMarbHO OOMYCTMMOrO AaBreHus B3pbiBa BHYTPW o6opyaoBaHus (MPOYHOCTM 0bopyaoBaHus) B
OunanasoHe 1 < T < 2 3HaveHune dakTopa TypbOynu3aumm He wusmeHsieTcss. C pOCTOM OTHOCUTENBHOIO MaKCUMarbHO AOMyCTUMOro
AABMEHNs B3pbIBA BbILLE ., > 2 (g T, = m,) ANS HA4arnbHO OTKPbITHIX CcOPOCHBbIX CeYeHUiA 3Ha4YeHre hakTopa TypOynm3auum cHUXaeTcs

¢ 2 0o 0,8, Ana HavanbHO 3aKpbITbIX - ¢ 8 40 2. ATOT pe3ynbTaT cornacyetcs ¢ pM3NYeCKMMU NPEACTABNEHNSMU O TOM, YTO NpU GonblueM
3Ha4YeHWn JaBreHusl B3pbiBa, KOTOPOE BbIAEPXKMBAET annapart, MeHblue nnowanb cOpoCcHOro ceveHusi, a crefoBaTeribHo, (OPOHT NiamMeHu
noaBepraeTcsl MeHbLUEMY BO3MYLLAIOLLEMY BO3OENCTBUIIO.
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4.7. BnnsiHne ycrioBU NcTe4eHmns

Ecnn wncteyeHve roptoyelrt cmecu U MPOAYKTOB CropaHusi OCyLLEeCTBNSeTcs 4epe3 cOpocHbIM TpybonpoBod, PacnonoXeHHbIn 3a
pasrepMeTU3NPYIOLLMM IIEMEHTOM M MMEIOLUIA AnameTp, NpubnuanTensHO paBHbIN AuamMeTpy cOpOCHOro OoTBEpPCTUS, TO 3HaYeHne dakTopa

TypGynusaumm BHe 3aBMCMMOCTM OT o6bema cocyaa (Ao 15 M3 ) npuHumaloT % =4 (Ans COCYAOB CO CTEMEHbI0 HErepPMETUYHOCTU & / p’zﬂ
okorno 0,015+0,035, koraa ocHalleHne cocynoB COpOCHbIM TpyGONPOBOAOM OMpaBAaHO MO COOBPaKEHMSIM Pa3yMHOrO COOTHOLLEHUSI
XapaKTepHbIX pa3MepoB cocyaa 1 TpyGonpoBoaa) Npu YCrnoBUN Ty, < 2.

Mpu ocHaLleHUn cUCTeEMbI pa3repMeTU3aLmMmn OPOCUTENEM UMM APYTMM aHanormMyHbiM YCTPOWCTBOM, YCTAHOBIEHHbIM B TpybonpoBoae
HemnocpeacTBEHHO 3a pa3repMeTU3aTopoM Ans Nofayu XnajareHTa B UCTeKalllyo U3 annapata CMecb, 3HadeHune daktopa TypOynusauum
NMPUHUMALOT TakMM e, Kak Npu UCTeYEeHUN HEMOCPEACTBEHHO U3 annaparta B atMocdepy. A deKT MHTEHCUMKaLMM roOpeHnst B cocyae npu
cbpoce rasos 4epes Tpybonposoa ncHesaeT npu yBenuieHnn aasneHunsa pasrepmetusaumm go 0,2 MMa npu HavanbHom aaeneHun 0,1 MIMa.

4.8. BnuaHve ycnosuin pasrepmetusanmm

"MrHoBeHHOE" BCKpbITME COPOCHOrO CeYeHUsi MOBLILIAET BEPOSTHOCTb BO3HWMKHOBEHWS BUOPALUMOHHOIO rOpeHWs BHYTPW annaparta.
AMNMTyaa B akycTUYEeCcKOW BOfHe BMOPALMOHHOINO ropeHust MoXeT gocTuratb 3HadeHun 0,1 MMa. MNepemelwmnBaHve cmecu, Hanpumep
BEHTUIATOPOM, B MpoLiecce pas3BUTUS B3pbiBa MPUBOAUT K YMEHbLUEHUIO aMNnnUTyabl KonebaHui AaBneHusl.

lMnaBHOe BCKpbITUE COPOCHOrO OTBEPCTUS, HanpUMep C MOMOLLbID MarOMHEPLMOHHBIX KPbILWEK, CHWXaeT 3HadyeHue daktopa
Typbynusaumun. B Tex cnyyasx, korga Bpems cpabaTtbiBaHWSA pa3repMeTU3UPYHOLLEro YCTPOMCTBA COM3MEPUMO C BPEMEHEM FOPEHNS CMECH B
cocyae, npu onpefeneHun 6esonacHo nnowaaun pasrepmeTnsaummn Heo6xoanMo yunTbiBaTh AMHAMUKY BCKPbITUS COPOCHOrO OTBEPCTUS.

4.9. BnuanHne npenstcTeui 1 TypbynmsaTtopos

Bonpoc o BNusiHum pasnuyHbIX NPensTCTBUM Ha NyTW pacnpoCTPaHeHUs NnaMeHn n TypObyneHTHOCTU B cMecu nepen hpoOHTOM NiaMeHu
ABNSAETCA OAHUM 13 onpeensiiowmx B Bbibope 3HaveHus chaktopa Typbynusaunm. Hanbonee npaBunbHbIM METOAOM ONpeAeneHnst 3HaueHns

dhakTopa TypGynu3auuyM MpW HanmuyMu BHYTPW annapaTta CIOXHbIX NPensTCTBUMA U TypOyrnvM3oBaHHOW CMECU MOXHO cuMTaTb MEeTop,
OCHOBaHHbIi Ha CPaBHEHUW PACHETHOW U 3KCNEPUMEHTArNbHON AMHAMUKU (3aBUCUMOCTb aBneHne - BpeMsl) B3pbiBa.

YcKopeHve NnameHn Ha crieumanbHbIX NPensTCTBUSAX AOCTUraeT sHadeHnin X = 15 n Bonee yxe B cocynax o6bemMom okorno 10 M3,

[ns yrneBogopoaoBo3ayLIHbIX CMecel TypOyneHTHOe pacnpocTpaHeHne nrnamMeHn ¢ aBTOHOMHOW reHepauuen TypOyneHTHOCTU BHYTpU
30Hbl FOPEHNS XapaKTepuayeTcsl MakCMMarbHbIM 3HaueHnem daktopa Typbynusauum ¥ = 3+ 4.

I'Ipvl NCKYCCTBEHHO co3gaBaemon I/I3OTpOI'IHOl7I Typ6yJ'IeHTHOCTI/I MakcunmaribHoe 3Ha4veHune q)aKTopa Typ6yn|/|3au,vw| npn TO4YEe4YHOM
3aXunraHmm He npesblllaeT i = 4+6, ,D.aaneVlmee yBenunyeHne ctenexHun I/I3OTp0I'IHOI7I Typ6yJ'IeHTHOCTI/I NpMBOAUT K ralleHuio ninamMmeHu.

[ina cocynoB cO BCTPOEHHLIMW U NOABMKHLIMU 3riEMEHTaMM, BIUSHWME KOTOPbIX Ha 3HaYeHue dakTopa Typbynusaumm He MOXeT 6biTb B
HacTosillee BPEMS OLEHEHO, Hanpumep C WCMOMb30BaHMEM NUTEPATYPHbIX AAHHbIX WAWM 9KCNEPTHbIM MeEeToaoM, BbIGOp dakTopa
Typbynunaaumm JormkeH OblTb OrpaHNYeH CHU3Y 3HaveHnem X, =8.

4.10. KoatbdumumeHT pacxopa L

KoathdpuumeHT pacxoga K ABMASETCA IMNUPUYECKUM KOI(PMULMEHTOM, YYMTHIBAKOLIMM BIUSHUE pearibHbIX YCMOBUM MUCTEYEHUs Ha
BENMYUHY pacxofa rasa, OnpeaeneHHyo no M3BEeCTHbIM TEOPETUYECKUM MOAENbHBIM COOTHOLLEHUSIM.

Ons npepoxpaHUTenbHbIX MeMOpaH M pas3repMeTU3MpyRLLMX YCTPOMUCTB C HENocpeacTBEeHHbIM COpPOCOM MpOAYKTOB B3pbiBa B
atMocdepy, kak npasuno, p =0,6-+1. Mpn Hanuuum cOpocHbIX TpyGonpoBodos (i=0,4.-1 (BKMlOYas cryyan ¢ nojayen xnagareHta B
TpybonpoBoz HENOCPeACTBEHHO 38 MEMOPaHOM).

3HadeHne koaMUMEHTA pacxoda BO3pacTaeT B YKA3aHHOM [ManasoHe C YBEeNMYeHWEM CKOPOCTM MCTEHMEeHMst M Temneparypbl
UCTeKaloLLero rasa, C poctoM haktopa Typoynusauuu.

MponsBedeHne KoapdmuMeHTa pacxoga Ha nrowagb pasrepmeTusaumm (& npepcraensier coGont apdeKTVBHYIO nrowanb
pasrepmMeTu3aumu.

4.11. Ananor npuHumuna Je Warenbe-bpayHa

CornacHo kpuTepuansHoMy cooTHolleHuto (158) oTHocuTensHoe M3bbITOYHOE AaBneHne B3pbiBa
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2
(o~ 1)~ 22| (162)
p

TeopeTuyeckme M akcnepuMeHTasbHble UCCRENoBaHMsl MpoLecca CropaHvsl rasa B HerepMeTUYHOM COCyAe MO3BOMWUMM YCTAHOBUTb
aHanor npuHuuna fe Warense-BpayHa: razoaMHamvka ropeHusi raza B HerepMeTU4YHOM COCyAe pearypyeT Ha BHELUHee U3MEeHEHMWE YCIIOBUIA
NpoTeKaHUsl NpoLecca B TOM HanpaBneHuu, Npy KoTopoM 3ddhekT BHELLHErO BO3AENCTBUS ocnabnseTtcs. Tak, yBENUYEHUE C LIeNblo CHU3UTb

JaBneHue B3pbiBa nnowiaau pasrepmetnsaumm &F B 10 pas B cocyge obbemom nopsigka 10 M3 COMpOBOXAaeTcHa yBenuyeHnem gakropa

Typbynusaumm X B 2 pasa. Ousmuyeckoe 0oObsCHEHWE HabMIOAAEMOro SiBMEHWST [OCTAaTOMHO MPOCTOE: C YBENMYEHWeM nnowaau
pasrepmMeTusaLuy Bo3pacTaeT BO3MyLLaloLLee BO3AENCTBME HA (DPOHT NnamMeHw.

MN36bITouHOE AaBrneHne B3pbiBa KOPPENMPYeT COrMacHo KpMTepransHOMY COOTHOLLEHMIO (162) ¢ OTHOLLEHMEM (x,fp;.z, a He npocTo X .

YMeHbLUeHNE pasMepa suYenkn TypOynusmnpytoLlel peLleTkun, NPUBOAsLLEe K Bo3pacTaHuto daktopa Typbynusauum B 1,75 pasa (c 8 go 14),
COMNPOBOXAAETCHA CYLECTBEHHO MEHbLUMM YBENUYEHWEM OTHOLLEHMS xfp: - nvwb B 1,11 pasa. CkasaHHOe HeobxoAMMO y4WTbIBaTb Npu

3HaveHuaX pakTopa Typbynmsaumm ¥ = 3.

5. ONPEOENEHUE HOPMATIbHOW CKOPOCTU PACMPOCTPAHEHUSA NMNAMEHU N TEPMOAWHAMUYECKUX MAPAMETPOB

5.1. HopmanbHas ckopocTb XapakTepuayeT peakUMOHHY0 CNOCOBHOCTL rOPHOYNX ra3oBbIX CMecern Npu POHTArbHBLIX PEXUMAX FOPEeHUs.
Hanbonee nepcrnekTVBHLIM SBMSETCA 9SKCMEPUMEHTANbHO-PacYETHbIN MeTOo4 OMTMMM3auuv, MO3BOMSLWMIA ONpeaensdTs HOpManbHYo
cKopocTb B 6ombe NoCTOSHHOro o6bema B LUIMPOKOM Anana3oHe Temnepatyp u aaeneHuin. Metog nanoxeH B FTOCT 12.1.044.

Bxogsiee B kpuTepuanbHble cooTHoweHus (158) u (159) B coctaBe koMmnnekca [ 3HauYeHMe HOpMaribHOWM CKOPOCTU pacnpoCTpaHeHUst
NNameHn J3,; NPU AABNEHWM 1 TEMNEPATYPE, COOTBETCTBYIOLLMX HaYasy pasBuUTHS B3PbIBA, MOXET GbiTb ONPEAErneHo aKCNepUMEHTANbHO Ha

aTTeCToBaHHOM OGOpy,EI,OBaHI/IVI nnn B3ATO U3 HayHHO-TEXHI/I‘—IeCKOIZ nnTepartypbl, I'IpOLue,EI,U.IeIZ OUEHKY O0CTOBEPHOCTU NpuBeaAeHHbIX B Hen
OaHHbIX. Ecnn gaHHble o Hopmaanoﬁ CKOpPOCTU MpU XapakTepHbIX ANA TEXHOMOrM4yeckoro npouecca gaeneHun F n Temnepatype T
OTCYTCTBYIOT, TO B OrpaHM4eHHOM AnanasoHe 3KCTpanonAaunn MOXXHO BOCNONb30BaTbCA AN OLUEHKU q)opmynoﬁ

n m

F T

EEER N (163)
f) 17

Su = SHD

roe SHEI - N3BECTHOE 3Ha4YeHne Hopmaanon CKOPOCTU Npu gaBneHnn ;% n TremMmneparype ?El ;

B N ¥ - COOTBETCTBEHHO 6ap|/|quK|/u7| n TeMHepaTypru?l nokaszarenu.

B gwanasoHe paeneHun 0,04+ 1,00 MlMa n temnepatyp 293 +500 K ana crtexmomeTpuyeckMx CMecen MeTaHa, nporaHa, rekcaHa,
rentaHa, aLeToHa, u3onponaHona u 6eH3ona ¢ Bo3gyxoM 3HadeHne Hapuyeckoro nokasaTensi C poCcTOM AaBreHUst U TeMMepaTypbl CBEXEN
CMeCu yBenuumnBaeTcs u nexut B uHTepsane -0,5-+0,2, a 3HayeHne TemMnepaTypHOro nokasaTens YMeHbLUaeTcs U HaxoauTcs B AnanasoHe
3,1+0,6. Mpu 3HaueHnaAX gaBneHus 1 Temneparypbl, GNN3KNX K aTMOCHEPHBIM, 3HAYEHUST BapnUYeCcKoro U TeMrnepaTypHOro nokasatenemn Ans
rOpHYMNX ra3onapoBO3AYLLIHbIX CMecen MOryT BblTb NMPUHATLI B MEPBOM NpubnmkeHMn cootBeTcTBeHHo # = -0,5 n #2 =2,0.

5.2. TepmoguHammueckve napameTpbl By, @, , ‘¥, ONPeaensioT nyTeM TePMOAMHAaMNYECKOro pacyeTa, Hanpumep Ha KOMMbioTepax, Mo

M3BECTHbIM MeToanKaMm.

3HayeHne KoahULeHTa paclUMPEHs NO ONPeaeneHuno

= M, :'?E:lz'
M EJ!'?;E!'

E.

1

roe 73 n My - cooTBeTCTBEHHO TEMMepaTypa 1 MONEKyrsipHas Macca NpOAYKTOB CropaHWsi roprodert CMECH MpU HavanbHbIX AaBIEHN W
Temnepatype. MonekynspHyo Maccy CMecu naeasbHbIX ra3oB ONpeaenstoT no gpopmyne

M=F My, (164)
;
rae MJ n HJ' - COOTBETCTBEHHO MOIEeKyndapHaa Mmacca n MmondpHaa gonsa J -ro KOMMNOHEHTa CMeCU.
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3HaueHus koadduumeHTa pacluMpeHns MoryT ObITb Takke onpegeneHbl U3 NPUGAKEHHOrO YypaBHEHUS

-1
B =1+l (165)
Vo

B 1abn.19 npmBegeHbl paccunTaHHble Ha KOMMbOTEPE 3HAYEeHNUs1 TEpMOANHAMUYECKUX NAapaMeTpPoB Arlsi HEKOTOPbIX CTEXMOMETPUYECKNX
rasonapoBblX CMecel B NpearnonoXeHun, YTo NpoayKTbl CropaHus COCTOAT U3 cneayowmx 19 KOMNOHEHTOB B rasoBon dase: H 15 Hg O, CO

7 Nz, Ar, C, H, O, N, CO, CH4, HCN, 02, O+, OH, NO, NOz, NHs, HNO5 . CTexmomMeTpnyeckyto KOHLIEHTPaLIMIO TOPHOYEro @.p B
BO3ayxe cpeaHen BNaXHOCTWN onpeaensnu no n3BectHow chopmMyne

100

= (166)
4 84455 +1

CT
roe 5 - CTeXnoMeTpuyecknii KOaMULIMEHT, PaBHbI KONIMYECTBY MOMEKYN KUCMNOPOoaa, HeOBXOAMMBIX As CropaHnst MOMNeKy bl FOPHYEro.
Tabnuua 19

PesynbraThl pacyeTa 3HaYeHUN T, , ¥y, H;, Tp; M 9KCNepUMeHTanbHble 3HAaYEHWUs1 HOPMarbHOM CKOPOCTY .5, ANA HEKOTOPbIX
CTeXMOMETPUYECKUX ra3onapoBbIX cMecen Npu HayanbHoM aasneHuu 0,1 MIMa n Temnepartype 298,15 K

loptoyee dopmyna @op+ % 06. T, ¥y E; T S, MC
-1
MeTtaH CH,4 9,355 8,71 1,25 7,44 2204 0,305
MponaH CqHg 3,964 9,23 1,25 7,90 2245 0,32
H-lekcaH CiHig 2,126 9,38 1,25 8,03 2252 0,29
H-FenTtaH CqHyg 1,842 9,40 1,25 8,05 2253 0,295
AueToH C3H:O 4,907 9,28 1,25 7,96 2242 0,315
W3onponaxon C5H3O 4,386 9,34 1,24 8,00 2220 0,295
BeHnson CyHg 2,679 9,30 1,25 7,99 2321 0,36

[ns MHOTOKOMMOHEHTHBIX CMECEN U CMecei, NpoBeAeHNe pacyeTOB MO KOTOPbIM MO TEM UIU UHbIM MPUYMHAM BbI3bIBAET TPYAHOCTY,
onpefeneH1e MakcUMarnbHOrO OTHOCUTENLHOMO aBMeHUs B3pblBa T, , @ CrefoBaTensHo, U koadduumnenTa paclumpenus & no gopmyne
(165) npoBoasT no cooteeTcTBytowen metoauke NOCT 12.1.044.

6. BMIUAHUE CBPOCHbLIX TPYBOMNPOBOOOB
6.1. CbpocHble TpybonpoBoabl MCNONb3YOTCA ANsi 0TBOAA NPOAYKTOB ropeHust B 6e3onacHoe MecTo, Hanpumep B NpUeMHyto BydepHyio
€MKOCTb MIU 32 TeppuTOpUI0 Liexa, YTO MO3BOMSAET CYLECTBEHHO CHU3WUTb BEPOSITHOCTb BO3HWKHOBEHUS BHYTPWU MPOU3BOACTBEHHbIX
NOMELLEHNI BTOPUYHbBIX NOXAPOB ¥ B3PbIBOB, yLLEPO OT KOTOPbIX 3HAYUTENBHO BhILLE, YEM MOTEPU OT NEPBUYHbBIX B3PbLIBOB.

6.2. Hannume cbpocHoro TpyGonpoBoaa MOXET NPUBOAUTL K 3HAYUTENBHOMY (Ha NOPSAOK) YBENMYeHUIo N3GLITOYHOTO AaBMeHUs B3pbiBa
B CpaBHeHM CO criyyaem pasrepmeTusalum annapara HenocpeacTBeHHO B aTMocdepy. XapakTepHoe 3HadeHve daktopa Typbynusaumm npm
UCMONb30BaHMK cBpocHoro Tpy6onpoBoaa ¢ AMaMeTpoM, PaBHLIM AMaMETPY MPeAoXPaHMTENBHON MeMBpaHbl, 1 663 OPOLUEHMS UCTEKAaIOLWMX
rasoB xfagareHToM X =4 BHe 3aBMCMMOCTU OT 06bema 3aLlyMLLaeMoro nosoro 06opyaoBaHusi C HETYPOYNM30BaHHOM CMEChH0.

npO‘-IHOCTHbIe XapaKkTepUucTukn C6pOCHOFO pr60npoeo,qa OOJDKHbI OblTb He HuXxe COOTBETCTBYHLNX XapakTepucTuk 3alimiaemoro
annaparta.
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6.3. Mpun npoekTnpoBaHuM cnctem cbpoca razoobpasHbIX NPOAYKTOB B CryYae B3pblBa ra3onapoBbiX CMeCel BHYTPU TEXHOMNOrM4YEeCKoro
obopynoBaHusi HeO6GXOAMMO MPUHMMATb BO BHMMaHue BO3MOXHOCTb WHTEHCMBHOIO [OrOpaHvsi 3BaKyMpyemMow cMecu B COpPOCHOM
TpybonpoBoae, ABMSALLErocs NPUYMHON TypOynusaumnm ropeHns BHyTpuY 3aliuiiaemoro oobema.

Haunyuwwnii cnoco6 nukeuampoBaTth 3hEKT yBENMYEHUSI OABEHWUs B3pbiBa NPW HanmuMyMum B CUCTEME MPOTUBOB3PLIBHOW 3aLLuUThI
TexHonornyeckoro o6opygoBaHus METOAOM pasrepMmeTusaunm copocHoro Tpybonposoaa - nogava xnagareHta ¢ uHTeHcusHocTbio (0,1~ 0,5)

10-2 m3-m-2-.¢c-1 B nonepeuHoe ceueHne TpyGonpoBoaa HeNoCPeACTBEHHO 3a MeMBpaHoii A0 ee cpabaThiBaHUs UMM OfHOBPEMEHHO C

HuM. Tpu Hanuuum opoweHuss B TpybonpoBoge M UCMONb30BaHMM MPUEMHON €MKOCTM, HaXoAsileWcs MNOoA paspexeHWeM, AnunHa
Tpybonposoaa (No pe3ynsratam aKcnepnuMeHToB - 4o 30 M) He oKa3biBaeT 3aMETHOrO BMUAHUA HA MakCcMManbHOe AaBreHve B3pbiBa.

YBenuyeHune gaeneHus pasrepmetmsaummn go ~0,2 Mla (npy HadaneHOM aaeneHunn TexHonornveckon cpenbl 0,1 MlMa) Takke npuBoguT
K MCYe3HOBEHMIO 3dhdeKkTa MHTEHCMGUKALMN B3pbIBa.

YBenuyeHvne gnamertpa cbpocHoro TpybonpoBoga OTHOCUMTENBHO AMameTpa COPOCHOro ceveHms cnocobCTBYET CHUXEHUIO BO3AENCTBUS
AaHHoro adpdekta Ha NHTEHCUdMKaLUMIO B3pbIBa.

7. MPUMEPbI PACHETOB

Mpumep 1. TMormblil TexHonormdyeckuin annapat obbemoM 12 M3 paccuuMTaH Ha MakcumaribHoe u3bbiTouHoe aasneHue 0,2 MIMa

(abcontoTHoe faenexue 0,3 MIMa) 1 npegHasHayveH Ans paboTbl Npu aTMOCHEPHOM AABMEHUM C COAEPXKaLLEN aLeTOH peakLMOHHOW Maccom.
Annapat nmeet pybaluky oborpea (80 °C). Heobxogumo onpepenvTtb 6e3onacHyto nnoLwaab pasrepmMeTnsanum.

HopmanbHasi CKOpoCTb pacrnpocTpaHeHUss nnamMeHW Hanboree OMacHOM OKONOCTEXMOMETPUYECKON aleTOHO-BO3AYLUHOW CMecu Mnpu
aTMoccepHOM JaBneHun 1 Temnepatype (298 K) coctaensiet 0,32 m-c~! . CnepoBatensHo, npu Temnepatype B annapate 80 °C (353 K)
MaKcumMaribHOe 3Ha4YeHne HopMarbHOW CKOPOCTU PacnpoCTpaHeHNs NaMmeHy B COOTBETCTBUM ¢ chopMyroii (163)

S, =032(353/298) mc 7 2045w 7L
[ns cTexnomMeTpuyecKkor aueTOHO-BO34YLUHOW CMeCu T, =9,28; E‘,J =7,96; M!- =(58x0,05+28x0,95) kr-kmonb—1=29,5 kr-kmonb—1.
Mockonbky @, =0,3 MIMa/0,1 MMa =3 npesblluaeT 3HayeHne 2, TO ANA BblMMCrEHUs 6esonacHow nmnowaam pasrepmeTmsaumm

BOCMNOMb3yeMcsl KpuTepuanbHbiM cooTHoweHneM (159). BoipaxeHne gns komnnekca nogobus [F B coorBetcTBUMM ¢ chopmynon (160) u

onpeaeneHHbIMM 3Ha4eHnAaAMun SH i n MJ- MOXET ObITb 3anncaHo B Bunage

1 uF (2314353} 7% 1

W= - - - = 28uf
36x31017 12273 | 295 045 <

roe F vavepsior Bm2,
CrenoBaTensHo, KpuTepuansbHoe cooTHoLeHMe (159) OTHOCUTENbHO & MOXHO 3anucaTh B BUAE

52,03 32873 (o
g 28 .(7.95 2

C yBEenMueHMeM CTEreHU HerepMeTUYHOCTM cocyaa obbemom okorno 10 M3 g ypr4/3 or 0,025 po 0,25 sHaueue daktopa
Typbynusauun Bo3pactaeT oT 2,5 po 5. MNpegnonoxum, yto X =2,5 npu A =1. MNpu 3TOM MUHMManbHas nnowagb pasrepmeTusaumun
=0,175 M2, a 3HauuT Ffp'zﬂ =0,03. lMocnegHee noaTBepXOaeT, YTO 3HadyeHue dakTopa TypOynusauum BbIOpPAHO NPaBUILHO.
OencreutensHo, ecnu 6bl Mbl NPeanonoXunu, 4To X =5, To nony4mnu bl CAWLIKOM HU3KOE AN TakoW cTeneHu TypOynusaummn 3HadeHune
F;y2f3=0,06 (BmecTo 0,25). UTak, GesonacHasa nnollanb pasrepMeTusaLmn cocTasnseT B AaHHoM crnyyae 0,175 M2, 4To paBHO3HAYHO
cbpocHomy oTBepcTuio anametpom 0,47 m.

Mpumep 2. Cocyn o6beMom 4 M3 6e3 BCTPOEHHBIX BHYTPb SMEMEHTOB ANt XpaHeHWsi GeH30na, pacCHMTaHHbIl Ha MakcuMaribHoe

abconoTHoe gaeneHne 0,2 MlMa, Heo6xoaAMMO OCHaCTUTb HAAEXHON CUCTEeMOW cOpoca AaBrneHus B3pbiBa C OTBOAOM NPOAYKTOB B3pbiBa MO
Tpybonposoay B 6e3onacHoe MecTo.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c CTtpanuua 99
MameHeHnem N 1)
F'OCT om 14 utoHss 1991 2. Ne 12.1.004-91

Ansi 6eH30M0-BO3AYLLHOM CMECU CTEXMOMETPUYECKOTO COCTaBa MpW aTMOCEPHBLIX YCNOBUSX Sy, =0,36 m-c~l; E;=7,99; M;=
(78x0,027+28x0,973) «kr-kmonb—1=2935 kr-kmonb~1. [ins cuctem pasrepmeTmsaumn co cBpoOCHbIM TpyBonpoBoaoM 6e3 OpoLeHus

UCTeKaloLMX NPOAyKTOB XMaJareHTOM BHe 3aBMUCKUMOCTM OT obbema cocyda & =4. Tak kak T, =0,2 MMNa/0,1 MMa =2, To pacyeT nnowaam

pasrepmMeTM3auMn NpoBoAMM MO KputepuanbHOMY cooTHoweHuto (158). BuibpaB B kavecTBe 3HadeHust koaddumumeHta pacxoga k=04,
nony4vaem BblpaxxeHue

112

o ] %0.36 40799 -1 2
- M,

2314 = 298 s 7, )=03?

0.4 Jrseee-1

T.e. AmameTp cbpocHoro TpybonpoBoga [OMKEH cocTasnsATb okono 0,7 M, YTO CMULIKOM MHOrO Ansi COCyda, 3KBMBANEHTHbIA AUaMETP
KoToporo (auameTp cdepbl obbemom 4 M3 ) 1,97 wm.

F2

Moatomy cuctema cbpoca gaBneHusi, Bknoyvas TpybonpoBoa, AomkHa ObiTb cHabxeHa cuctemon opowleHus. Npu 3ToM MoOXeT 6biTb
NpuHATO X =1,5, a 3HaumMT, KaK HETPYAHO BBIYUCMUTL, AUaMeTp cOpocHoro Tpybonposoaa Gyaet paseH 0,4 M, YTO BMOMHE NpUeMnemMo Ans
[aHHOro cocyaa, paccyYMTaHHOro Ha AOCTaTOYHO HU3KOe AaBrieHue.

Mpumep 3. Peaktop BMECTMMOCTbLIO 6 M3, B KOTOPOM BO3MOXHO 06pa3oBaHMe M30MpPonaHono-BO3ayLIHON CTEXMOMETPUYECKON CMECH

npu gaenenunn 0,2 MlMa, conepXnT CrnoxHele BpallawLlmecst aetanu. Tpebyerca onpenenutb 6e3onacHyto nnowaib pasrepMmeTvMsauum npu
YCINOBUM, YTO PeaKTop paccunTaH Ha n3bbitouHoe aaeneHue 0,4 MIMa (abcontoTtHoe gaenenne 0,5 MMa).

Tak kak w, =0,5 MMa/0,2 MMa =2,5 Gonblwe 2, To pacyeT Begem no dopmyne (159). [ins CTeXVOMETPUYECKON W30NPONaHono-
BO3fyLIHOM cmecn A =(60x0,044+28x0,956) kr-kmonb=1=29,4 krkmonb=!; S5 .=0,295(0,2/0,1).3 =0,21 mc-l; x,6=9,3; £;=8,0.

MockonbKy BNWsiHWE BCTPOEHHbIX AeTanei Ha TypObynu3auui OOHO3HAYHO HEW3BECTHO UM OObEM peakTopa OTHOCUTENBHO HEBENUK,
BblIOMpaem 3HaveHve X =8. [Npu 3Ha4eHnn koaduumeHTa pacxoga K =1 umeem

152
(35><3,14)”3><6”3[i] 0,21 50305 -
8314 % 298 w09 8E@372 o mE

1 8

Fz

OTctofa HETPYAHO BbIYUCIIUTB, YTO AUAMETP NpegoXpaHUTenbHoM MembpaHbl fomkeH 6biTb paBeH 0,5 M.

Mpumep 4 (obpaTHas 3agava). B naBopatopHom cocyne o6bemom 0,01 M3, paccuutaHHOM Ha Aaenexnve 2,0 MMa u umetoLlem

cOpocHOoe oTBepcTWe AN YCTaHOBKM MpeaoXpaHuTenbHOM mMembpaHbl guameTrpom 2,5 cM, NpoBOAAT UCCReAoBaHUs MO OnpeneneHuto
HOpMarsbHbIX CKOPOCTEN pacnpoCTpaHEeHMs NIaMeHn ANS CTEXMOMETPUYECKMX METaHO-BO3AYLUHbIX CMECEN Npu pPasfnyHbIX AaBMEHUsIX.
Tpebyetca onpenenntb, A0 KaAKOro MaKCUMarbHOrO HayanbHOro AaBfEHUs MOXHO MofaBaTb B COCYA FOPHYYH CMechb, 4TobObl nmocne ee
BOCMMaMeHeHUs B LeHTpe cocyaa AaBreHne B3pbiBa He NPEBbLICUITIO 4onycTUMOro aasnenuns 2,0 Mlla.

Tak KaKk C pOCTOM AaBfeHUsi HopMaribHasi CKOPOCTb MaAaeT, TO C HEKOTOPLIM 3anacoM B Ka4ecTBe ., Bbibupaem 3HadeHne 0,305 m-c
-1, nonyyeHHoe Ans aTMochepHOro AaBneHns. [Ns CTEXVOMeTpUYECKO MeTaHo-Bo3ayLwHoW cmecn A =(16x0,094+20x0,906) kr-kmonb —1

=26,9 kr-kmonb—1 ; EJ- =7,4; m,=8,7. 3HaueHns pakTopa Typbynusaumn u koaduLmeHTa pacxoaa MoryT 6biTb NMPUHATLI COOTBETCTBEHHO X,
=1un K=0,8.

Vickomoe 3HaueHne Ha4anbHOro AaBMNEHUS B3PbIBA B COCYAE BXOAMT B 3HAYEHUE T, = Pm fﬁ , Npryem Pm =2,0 MMa B cooTBeTCTBUK

C yCrioBusiMmM 3afauu. 3anmcaHHoe OTHOCUTENbHO T, KpuTepuasnbHoe cooTHoweHune (159) npuHumaert sna

W B,
0,5
a cnefoBaTenbHO, MaKCUManbHO AOMYCTUMOE HadarbHOE AaBEHNEe roproyell CMecH B Cocyae

Ty 2 Ty —

-1 -1

W R, 7

T, - ¥ =zo0mnale? _M = (1,6 MMa,
0.9% 0,9

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT 12.1.004-91 Cuctema ctaHpaapToB 6e3onacHoctv Tpyaa (CCBT). MoxapHas 6e3onacHocTb. Obwme TpeboBaHus (c Crtpanuua 100
MameHeHnem N 1)

FOCT om 14 uroHsi 1991 2. Ne 12.1.004-91

T.€. He JomkHo npesbiwaTs 0,6 MMMa.

(BeegeHo gononHutensHo, Mam. N 1).

OneKTPOHHbI TEKCT JOKYMEHTa
noarotosneH AO "Kogekc" n ceepeH no:
oduumnanbHoe usgaHme

M.: CtaHgapTtuHdopm, 2006
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