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2. VTBEPXIEH UM BBEJAEH B JIEMCTBUE IlocraHOBIeHHEM
I'ocynapctBenHoro komurera CCCP mo ymnpaBiaeHUIO KAadyeCTBOM NPOAYKIHNA M
cranaaptam ot 14.06.91 Ne 875

3. B3BAMEH I'OCT 12.1.004-85

4. CCbIUJIOYHBIE HOPMATUBHO-TEXHUYECKHWE JJOKYMEHTBI

O6o3nauenue HT/I, Ha Homep nyHkTa, NoAIyHKTA,

KOTOpPBIH JJaHa CChUIKA paszzena, IpUIoKEHHs
I'OCT 2.106-68 [Tpunoxenue 3 (1. 1.3)
I'OCT 2.118-73 [Mpunoxenne 3 (m. 1.3)
I'OCT 2.119-73 [Tpunoxenue 3 (1. 1.3)
I'OCT 2.120-73 [Tpunoxenue 3 (1. 1.3)




I'OCT 12.0.003-74 1.3

'OCT 12.1.010-76 1.5

'OCT 12.1.011-78 2.3

'OCT 12.1.018-93 2.3

I'OCT 12.1.033-81 [Tpunoxenue 1

'OCT 12.1.044-89 [Ipunoxenue 8§ (mm. 5.1, 5.2)

I'OCT 12.4.009-83 Pazn. 4

I'OCT 15.001-88 [Tpunoxenue 3 (1. 1.3)

I'OCT 19433-88 [Tpunoxenue 7 (mm. 1.6, 1.8,
1.9)

CT COB 383-87 ITpunoxxenue 1

5. IIEPEU3JJAHUE (suBaps 1996 r.) ¢ Usmenennem Ne 1, yTBep>KIEHHBIM B
okts0pe 1993 r. (MYC 1—95)

Hacrosimuit  cranjgapT  ycTaHaBiauBaeT — oOmue  TpeOoBaHMs — MOXKapHOH
0€30MaCHOCTH K OOBEKTaM 3aIlMTHI Pa3IMYHOTO HA3HAYEHUS HA BCEX CTAIUSIX HX
KU3HEHHOTO IMKJIA: HCCleloBaHHue, pa3paboTka HOPMATUBHBIX JIOKYMEHTOB,
KOHCTPYUPOBAHHE, MPOCKTUPOBAHUE, W3TOTOBJICHHE, CTPOUTEIHCTBO, BBITIOIHEHUE
ycayr (paboT), ucHbITaHUE, 3aKylKa MPOAYKLUUHU 0 UMIOPTY, HNpOJaxa MPOLYKIHUN
(B TOM 4YHCIe Ha JKCIOPT), XpaHEHHE, TPAHCIIOPTUPOBAHHE, YCTAHOBKA, MOHTAXK,
HaJlaJka, TEXHUYECKoe OOCIyKMBAaHHUE, PEMOHT (PEKOHCTPYKIMS), SKCIUTyaTalus
(mpumenenue) u yruiuzanus. s 00BbeKTOB, HE COOTBETCTBYIOMIMX JCHCTBYIOIIUM
HOpMaM, CTaHAapT yCTaHABIMBAeT TpeOOBaHUS K  pa3paboOTKe IPOEKTOB
KOMIIEHCUPYIOLIUX CPEACTB M CUCTEM oOOecredyeHHs MOKapHOH Oe30MacHOCTH Ha
CTaJIUSIX CTPOUTENHCTBA, PEKOHCTPYKLIUH U IKCIUTyaTalli OOBEKTOB.

TpebGoBanus cTanmapTa SBISIOTCS 00s3aTEIHbHBIMU.

TepMuHbI, NpUMEHsEeMble B CcTaHAapTe, U UX IMOSICHEHUS NPUBEAEHBI B
npuioxxeHuu 1.

(U3menenHas pexaxkuusi, U3m. Ne 1).
1. OBIIUE IMOJOXKEHUSA

1.1. Tloxapnass 0e30MacHOCTh OOBEKTAa JOJKHA O0ECHeYrMBaThCA CHCTEMaMU
NpeIOTBpallleHus] ToXKapa W MPOTUBOMOXKAPHOW  3alUThl, B TOM YHUCIE
OPTaHU3AIIOHHO-TEXHUYCCKHUMH MEPOTTPUATHSIMH.

CucreMbl TOXXKapHOW O€30MAaCHOCTH JOJDKHBI XapaKTepU30BaThCS YPOBHEM
o0ecTieyeHns MOKapHOH OE30MTaCHOCTH JIIOJIEH M MaTepHUaTbHBIX IEHHOCTEH, a TaKXKe
SKOHOMHUYECKUMHU KpUTEpUSIMH IPPEKTUBHOCTH ITHX CHUCTEM JUIsI MaTepUATbHBIX
LEHHOCTEH, C YYeToM BceX cTaaui (HayuyHas pa3paboTKa, MPOEKTUPOBAHUE,
CTPOUTENBCTBO, IKCILTyaTallvsl) JKU3HEHHOTO IIMKJIa 00BEKTOB U BBIMOJHATH OJIHY U3
CIIEIYIOIINX 3a/1a4:

WCKJTIOYaTh BOSHUKHOBEHHE TIOKAPA,

obecreunBaTh MOKAPHYIO O€30MaCHOCTH JIFOICH;

o0ecreunBaTh MoXKapHyro 0€30MacHOCTh MaTepHaIbHBIX IEHHOCTEH;

obecrieunBaTh TOXXKAPHYIO O€30MacHOCTh JIOJACH W MaTepUadbHBIX IIEHHOCTEH
OJTHOBPEMEHHO.

1.2. OOBEKTHI JOKHBI HIMETh CUCTEMBI MOXKAPHOU 0€301MacCHOCTH, HAIPABJICHHBIC



Ha MpeJOoTBpallleHHe BO3JCHCTBUS Ha JIIOJEH OMAacHBIX (DaKTOPOB IOXKapa, B TOM
YHCIIe UX BTOPUYHBIX MPOSIBICHUH HA TpeOyeMOM ypOBHE.

TpeOyeMblii ypoBeHb 0OeCIieUeHUs MOKAPHOW OE30MacCHOCTH JIFOICH C TTOMOIIBIO
yKa3aHHBIX cucTeM AoipkeH ObITh He Menee 0,999999 npenoTBparienus Bo3aeicTBus
OMAacHbIX ()aKTOPOB B I'OJl B pacyeTe Ha Ka)J0ro 4eJI0oBeKa, a JOMyCTUMBIA YPOBEHb
TI0KApHOI OMACHOCTH ISl JII0JeH 0IKeH ObITh He Gonee 10 BosneiicTBus onacHbIX
bakToOpoB MOXKapa, MPEBHIIAIINX MPEAETbHO JOMYyCTHUMbIE 3HAUYEHHSA, B TOJA B
pacueTe Ha Ka)kJI0ro YeJI0BeKa.

Meton ompeneneHus YpOBHsSI oOecreueHHsl MOXapHOH Oe30MacHOCTH JIofei
NPUBEJICH B IPUIIOKECHUU 2*.

* IlpuBeneHHbIC B NPWIOKEHUSX 2, 3 M 5 craHmapra METOIbl MOTYT M3MEHSTBCA C COIIACHS TOJOBHOI
opraHuszanuu B o0nactu noxapsoit 6esonacHoctu — BHUUIIO MBJ] CCCP.

1.3. O6beKThI, MOXKApPBl Ha KOTOPBIX MOTYT NPUBECTH K MAaCCOBOMY IOPAKEHUIO
JIOJIEH, HaXOIAIIMXCS HAa 3TUX OOBEKTaX U OKpPY)Karolled TeppUTOPUH, ONACHBIMU U
BPEIHBIMU TPOM3BOJACTBEHHbIMU (akTopamu (mo T['OCT 12.0.003), a Taxxke
OMacHBIMU (PAKTOpPAMH TMOKapa U MX BTOPHUYHBIMH TMPOSBICHUAMH, TOJDKHBI UMETh
CHCTEMBl IOKapHOM Oe30macHOCTH, OOeCTeYMBAIOIINE MHHUMAIBHO BO3MOXKHYIO
BEPOATHOCTb BO3HMKHOBEHMsI IoOkapa. KOHKpeTHble 3HAYyeHUS MHHHMMAJIBHO
BO3MOYKHOH BEPOSTHOCTU BO3HUKHOBEHUS noxapa OIPEIEIIAIOTCS
IPOEKTUPOBIIMKAMU W TEXHOJIOTaMU HPHU MACHOPTHU3aLUU 3TUX OOBEKTOB B
YCTAHOBJICHHOM IOPSIJIKE.

[lepedens 3THX 00BEKTOB pa3padaThIBACTCA COOTBETCTBYIOIIMMUA MUHUCTEPCTBAMHU
(BeIOMCTBaMH U T.I1.) B yCTAHOBJICHHOM ITOPSJIKE.

Meton ompezneneHuss BEpOATHOCTH BO3HMKHOBEHHS IMOKapa (B3pbiBa) B
M0YKapOONacHOM OOBEKTE NMPHUBENIEH B MPHIOKEHUHU 3.

1.4. OOBEeKThl, OTHECEHHbIE K COOTBETCTBYIOIIMM KaTE€TOpUSAM [0 MOKapHOU
OIACHOCTH COIVIACHO HOPMaM TEXHOJIOTMYECKOTO0 MPOEKTUPOBAHUS AJIsl OIIPEIEICHHUS
KAaTeropuil MOMEIIEHUA M 3AaHUM 1O IOXKAapHOW M B3PBIBOIOKAPHOW OIIACHOCTH,
JIOJDKHBI UMETh SKOHOMHUUYECKH 3(h(PEeKTUBHBIE CUCTEMBI MTOKapHOM 6€30MacHOCTH,

MeTto/1 O1IeHKH SKOHOMUYECKOH 3(PPEKTUBHOCTH CHCTEM MOKAPHOU 0€30IaCHOCTH
NPUBEJIEH MPUIOKEHNH 4.

1.5. OnacHpiMu (pakTOpamu, BO3JEHCTBYIOIIMMM Ha JIOAEH M MaTepuabHbIE
LIEHHOCTH, SIBJISFOTCS:

IIaMsl U UCKPBI;

MOBBILICHHAS] TEMIIEPATYPA OKPYXKAIOLIEH CPENbI;

TOKCUYHbIE MPOAYKTHI TOPEHUSI U TEPMUUECKOTO Pa3I0KEHHUS;

JIBIM;

MOHM)KEHHAs! KOHIIEHTPAIUs KUCIOPOa.

K BTOpHYHBIM MpPOSBICHUSM OMNACHBIX (PaKTOPOB MOKapa, BO3JIEHCTBYIONIMM Ha
JI0JIel 1 MaTepuaabHble IEHHOCTH, OTHOCSITCS:

OCKOJIKM, 4YacTH  pPa3pyLIMBIIMXCS  amllapaToB, arperaroB, YCTaHOBOK,
KOHCTPYKIUH;

paZiMoOaKTUBHBIE M TOKCHYHBIE BELIECTBA W MAaTEpUANbl, BBINICAUIME U3
pa3pyLICHHBIX alllapaToB U YCTaHOBOK;

IIEKTPUYECKUI TOK, BOSHUKIINNA B pe3yJIbTaTe€ BbIHOCA BHICOKOTO HANPSKEHUS Ha
TOKOMPOBOAIINE YACTH KOHCTPYKIIHI, annapaToB, arperaTos;

onacHble (axropsl B3peiBa mo ['OCT 12.1.010, mpowmcuieniiero BClIeACTBUE
noxapa;

OTHETYIIAIINE BEUIECTBA.



1.6. Knaccudukanuss oOBEKTOB IO IMOXKAPHOW M B3PBIBOIOXKAPHOW OIACHOCTH
JIOJDKHA TIPOM3BOJIUTHCSA C YYETOM JIOIMYCTHMMOTO YPOBHS MX MOXKapHOW OIAaCHOCTH
(Tpebyemoro ypoBHs oOecrieueHus MOKapHOH O€30IaCHOCTH), a PacueThl KPUTEPHEB
Y MOKa3aTesiel ee OLICHKH, B T. Y. BEPOSITHOCTH MoOXkKapa (B3pbIBa), — € YYETOM MAacChl
TOPIOYMX U TPYIHO-TOPIOYMX BEIIECTB M MAaTE€pPUAIOB, HAXOIAUIMXCA Ha OOBEKTe,
B3PBIBOIOKAPOOIIACHBIX 30H, OOpa3ymOIIMXCS B aBAPUUHBIX CUTyalUsAXx, U
BO3MOXKHOTO yliepOa il JIIo/Iel U MaTepUualbHbIX IEHHOCTEH.

1.7. BepoATHOCTh BOSHUKHOBEHHMS MOKapa OT (B) JIEKTPUUECKOTO WM JIPYTrOro
€AMHUYHOTO TEXHOJOTMUYECKOTro M3ZeNus WM 00OpyIOoBaHUS MPHU UX pa3paboTke U
M3rOTOBJIGHAM HE JOJ/DKHA MHpeBHINaTh 3HaueHus 10° ron. 3Hadenuwe BenMuMHBI
JOITYCTUMOW BEPOSITHOCTH MOXkapa MpHU NMPUMEHEHUH U3AENuil Ha 00BEKTaxX JOJIKHO
YCTaHABJIMBATHCS PacyeToOM, UCXO0s U3 TpeOoBaHuil m. 1.2 HacTOsIIEro CTaHAapTa.
Meton ompeneneHns BEpOSTHOCTH BO3HHUKHOBEHMS TOXapa OT (B) AIEKTPUUECKUX
W3JICITHIA TPUBEJICH B MIPHIIOKECHUN 5.

1.8. Meroauku, coaepkammecs B CTaHAapTax ¢ APYTUX HOPMATHBHO-
TEXHUYECKUX JIOKYMEHTaX M NpeJHa3HAYCHHBIC I OIpPENeNICHUs IOoKa3aTelei
MOKapHOW OMacCHOCTU CTPOUTENbHBIX KOHCTPYKIUH, UX OOJMIIOBOK U OTHEIOK,
BEIIECTB, MATEPHUAIOB U M3JENIUH (B T. Y. HE3aBEPIIEHHOTO MPOM3BOJICTBA) JOJIKHBI
aJIeKBaTHO OTPa)KaTh peasIbHbBIC YCIOBUSA MOXKapa.

1.9. lepevens u TpeGoBaHUs K YPPEKTUBHOCTH IIEMEHTOB KOHKPETHBIX CHCTEM
MoKapHOU 0e30MacHOCTH JIOJKHBI YCTaHABIMBATHCS HOPMAaTUBHBIMU U HOPMATHBHO-
TEXHUYECKUMHU JOKYMEHTAMH Ha COOTBETCTBYIOIINE BHJIBI OOBEKTOB.

[Tpumepsl pacueTa nokazatenei 3¢ dekTuBHocTH 10 . 1.2, 1.3, 1.7 npuBeacHBI B
NPUIIOKEHUH 6.

2. TPEBOBAHHS K CHOCOBAM OBECIIEYEHUS ITOKAPHOM
BE3OITACHOCTHU CUCTEMBbI HPEJOTBPAILIEHUSA ITOKAPA

2.1. [IlpenorBpamieHue Mmokapa JOJDKHO JOCTHraTbCs —IpPElOTBpAIlEHUEM
o0pa3zoBaHusl TOprOYEH cpebl U (WIK) MPeIOTBpaIlleHueM 00pa3oBaHUsl B TOpOUYeH
cpeze (MM BHECEHUS B HE€) HCTOYHUKOB 3aXKUTaHHS.

2.2. llpenorBpameHne oOpa3oBaHUs TOPIOYEH CpeIbl JODKHO 00ECIeunBaThCS
OJTHUM U3 CIIEIYIOLUX CIIOCOOO0B MIIM MX KOMOWHALIMMA:

MaKCHUMaJIbHO BO3MOKHBIM IPUMEHEHHEM HETOPIOYHX U TPYIHOTOPIOYHX BEIIECTB
U MaTepHUaJIOB;

MaKCHUMaJbHO BO3MOXXKHBIM TI0 YCIOBHSIM TEXHOJOTHMH M CTPOUTEIHCTBA
OTpaHHMYEHUEM Macchl U (WIK) 00beMa rOprOYMX BEIIECTB, MAaTEPUAIIOB U Haubosee
0e30MmacHbIM CIIOCOOOM HX pa3MeIleHus;

U30JIMe roprouell cpeabl (MIPUMEHEHHEM H30JIMPOBAaHHBIX OTCEKOB, Kamep,
KaOuH U T. 1.);

nojiep>kaHueM 0e30MacHON KOHIIEHTPALMHU CPe/ibl B COOTBETCTBUM C HOPMAaMHU U
NpaBUIAMHU U IPYTHMHA HOPMATHBHO-TEXHUYECKUMHU, HOPMAaTHBHBIMHU TOKYMEHTAMHU U
npaBuUiIaMu 6€30MacHOCTH;

JIOCTAaTOYHOM KOHIIEHTpanmen (ierMarn3aropa B BO3AyXE 3alIUIIAEMOro o0beMa
(ero cocTaBHOM YacTu);

NoJIep )KaHueM TeMIepaTyphl U AaBICHHS CPEJIbI, IPH KOTOPBIX PaCIPOCTPAHEHUE
TUITaMEHH UCKITI0YaeTCs;

MaKCHMaJIbHOM MEXaHMU3alUel M aBTOMATH3alMENd TEXHOJIOTMYECKUX MPOIIECCOB,
CBSI3aHHBIX C OOpAIIEHHEM rOpIOYHX BEIECTB;

YCTaHOBKOM MOXapOOIacHOro 000pyAOBaHUs MO BO3MOXKHOCTH B M30JUPOBAHHBIX



HOMEIICHUAX WIIM Ha OTKPBITHIX IUIOIIA/IKAX;

NPUMEHEHHEM YCTPOMCTB 3aIUTBl  MPOU3BOJICTBEHHOTO OOOPYIOBaHUS C
TOPIOYMMH BELIECTBAMU OT HOBPEXKICHUH M aBapuii, yCTAaHOBKOW OTKJIIOYAIOLINX,
OTCEKAIOUINX M JPYTUX YCTPOHCTB.

2.3. IlpenoTBpamenne oOpa3oBaHHsS B TOpIOYEH Cpelle MCTOYHUKOB 3a’KUTAHHS
JOJDKHO JOCTHTaTbCs NPUMEHEHHWEM OJHUM U3 CIEAYIOMMX CHoco0OB WM HX
KOMOMHAIIMEH:

OPUMEHEHHEM  MaIllMH, MEXaHHW3MOB, OO0OpYZOBaHUs, YCTPOWCTB, TpHU
9KCIUTyaTallui KOTOPBIX HE 00pa3yIOTCs NCTOUHUKH 3a)KUTaHNUS;

NPUMEHEHHEM 3IJIEKTPOOOOPYIOBAHHUS, COOTBETCTBYIOILEIO MOXKApOOMAacCHOH U
B3PBIBOOIIACHOM 30HaM, TPYIIIE M KaTerOpuH B3PHIBOOIIACHON CMECH B COOTBETCTBHUU
¢ tpeboBanusamu 'OCT 12.1.011 u [IpaBun ycTpoiicTBa 3J€KTPOYCTaHOBOK;

NPUMEHEHHEM B KOHCTPYKIHMH OBICTPOJACHCTBYIOIIMX CPEACTB 3AIUTHOTO
OTKJTFOYCHHUSI BO3MOKHBIX UCTOYHUKOB 3)KUTAHUS;

NPUMEHEHHEM TEXHOJIOTMYECKOTo Mpolecca U 000pyJ0BaHHS, YAOBICTBOPSIOLIETO
TpeOOBaHUAM dJIEKTpocTaTHIecKoi nckpoodesonacaoctu mo 'OCT 12.1.018;

YCTPOMCTBOM MOJIHUE3AIUTHI 3JaHUH, COOPYKEHUI 1 000py10BaHUS;

NoJIep)KaHUEeM TEMIIepaTypbl HarpeBa IOBEPXHOCTH MAallWH, MEXaHH3MOB,
000pyIOBaHuUs, YCTPOICTB, BEIIECTB M MaTePHAJIOB, KOTOPHIE MOTYT BOWTH B KOHTAKT
C TOpIOYeH Cpenoid, HUKE MPEACTBHO JOIMyCTUMOM, cocTaBisitoniei 80% HanMmeHbIeh
TeMITEpaTypbl CAaMOBOCIIAMEHEHHS TOPIOYEro;

HCKJTFOUEHHE BO3MOXKHOCTH TOSBIICHHSI MCKPOBOTO pa3psia B TOpIOYEH cpene ¢
SHEPrueil, paBHOH U BBIIIE MUHUMAJIBHOW YHEPTHH 3)KUTaHUS,

MIPUMEHEHUEM HEHUCKPSAILLETO WHCTPYMEHTA pu pabore c
JIETKOBOCIUIAMEHSFOLIMMHUCS KUJAKOCTSIMU U TOPIOYMMH ra3aMu;
JUKBUJAIIMEH  yCIOBMM 18  TEIJIOBOTO,  XHUMHYECKOTO W (WJIN)

MHUKPOOHOJIOTHYECKOIO CaMOBO3TOPaHMs OOpAIIAIOLINXCS BEIIEeCTB, MaTepHasoB,
W3JIeNIMNA U KOHCTPYKIMM. [Iopsiiok COBMECTHOTO XpaHEHUs BEIIECTB U MAaTEpUAJIOB
OCYILECTBIISAIOT B COOTBETCTBHHU C MPUIIOKEHUEM 7

YCTpaHEHUEM KOHTAKTa C BO3AYXOM MUPO(OPHBIX BELIECTB;

YMEHBIIEHUEM OIPENEISIONIET0 pa3Mepa TOPHYEd Cpelbl HIKE INPEIEIIbHO
JIOTTYCTHUMOTO 10 TOPIOYECTH;

BBITNIOJTHEHUEM JEHCTBYIOINUX CTPOUTEIBHBIX HOPM, ITPABUII U CTAHIAPTOB.

2.4. OrpanuueHre Macchl U (MiIM) 00BEMa TOPIOYMX BEIIECTB M MaTepUaNIOB, a
TaKke HaubOosiee Oe30mMacHbBIi CHOCO0 MX pa3MEIIeHUs JOJKHBI JIOCTUTAThCS
MPUMEHEHHUEM OJIHOTO U3 CIEAYIOIIUX CIIOCOOOB MIIM X KOMOMHAIIMEH:

YMEHBIIEHHEM Macchl M (MJIM) o0beMa TOpIYMX BEIIECTB M MaTepHasoB,
HaXOSIINUXCS OJHOBPEMEHHO B IMOMEIIIEHUH WK Ha OTKPBITHIX IJIOLIA/IKaX;

YCTPOMCTBOM aBapuUHHOIO CJMBa I0)KAPOONACHBIX MXUAKOCTEH W aBapUUHOIO
CTpaBIIMBaHUs TOPIOYMX T'a30B U3 alapaTypbl;

YCTPOHCTBOM Ha TEXHOJOTHYECKOM OOOPYZOBAaHUU CHUCTEM IPOTHUBOB3PHIBHOM
3alUThl METOJI ONpE/IEeHUs Oe30MacCHOM IUIOMAAN pasrepMeTu3alui 000pyA0BaHU
NPUBEJICH B IPUJIOKEHUH 8,

NePUOANYECKON OYUCTKU TEPPUTOPUM, Ha KOTOpPOW pacrojaraercsi OOBEKT,
MOMEILEHUI, KOMMYHHUKAIMH, anapaTrypsl OT FTOPOYMX OTXOJI0B, OTJIOKEHUH IBLIH,
nyxa T. I.;

yAAJIEHUEM N10KapOOIIAaCHBIX OTX0JI0B IPOU3BOJCTBA;

3ameHoil nerkoBocmamensitonuxces (JIBXK) u roprounx (I'K) sxuakocrteit Ha
noxxapo0Oe30mnacHble TEXHUYECKUE MOIOIINE CPEACTBA.



(M3menenHasi pexaxkuusi, U3m. Nel).

3. TPEBOBAHMS K CIIOCOBAM OBECIEYEHUSA ITOXKAPHOM
BE3OINACHOCTH CUCTEMbBI TIPOTUBOMOXKAPHOM 3AIIATHI

3.1. TlpoTuBomoxkapHasi 3amuTa JOHKHA JTIOCTHTaThCS MPUMEHEHHUEM OJHOTO W3
CJICYIOIINUX CITOCOOOB MIJIM MX KOMOWHAIIMEH:

MPUMEHEHUEM CPEJCTB MOXAPOTYIICHUS U COOTBETCTBYIOIIUX BHUIOB IMOKAPHOM
TEXHUKHU;

MPUMEHEHUEM aBTOMATHYECKUX YCTAHOBOK TOXKApHOM  CUTHAIM3alUUd |
MOKapOTYIICHHS;

MPUMEHEHHUEM OCHOBHBIX CTPOMUTENIBHBIX KOHCTPYKIMH W MarepuajioB, B TOM
YHCclie HCIOJb3YeMbIX JUIsl OOJIMIIOBOK KOHCTPYKIMH, C HOPMHPOBAHHBIMU
MOKa3aTeJISIMHU TIO’KapHOM OMAaCHOCTH;

MPUMEHEHUEM MPOMUCKUA KOHCTPYKIUH OOBEKTOB AHTUIIMPEHAMH W HAHECEHHEM
Ha WX MOBEPXHOCTH OTHE3AIIUTHBIX KPACOK (COCTaBOB);

yCTpoiicTBamMu, 00eCIIeYNBAIOIINMI OIPAaHUYCHHE PACIIPOCTPAHEHHUS [10KAPa;

OpraHu3aIMeil ¢ MOMOIIbI0 TEXHUYECKUX CPEJCTB, BKIIOYAs aBTOMATHYECKUE,
CBOEBPEMEHHOTO OIOBEIICHUS U YBaKyalllH JOJIEH;

MPUMEHEHUEM CPEJCTB KOJUIEKTUBHOW W WHIAMBHAYAJIBHOW 3alllUThl JIIOJIECH OT
OTIaCHBIX (PAaKTOPOB MOXKAPA;

MIPUMEHEHUEM CPEACTB IMPOTHUBOILIMHOM 3aIHUTHI.

3.2. OrpaHnueHue pacHpoOCTpPaHEHHUs TIOoKapa 3a TMpeAesibl ovara JOJDKHO
JIOCTUTAThCsl MPUMEHEHUEM OJTHOTO U3 CIEAYIOIINX CITIOCOO0B MJIM MX KOMOUHAIIMEH:

YCTPOMCTBOM MPOTUBOMOXKAPHBIX MIPErpa;

YCTaHOBJICHUEM MPEEIHHO JOMYCTUMBIX MO TEXHUKO-3KOHOMUYECKHM pacdyeTam
IJIOMIAJEH MPOTHUBOIOKAPHBIX OTCEKOB M CEKIUHM, a TaKXe 3TaXHOCTU 3/1aHUU U
COOPYKEHHI, HO HEe O0JIee ONpeIeICHHBIX HOPMaMU,

YCTPOWCTBOM  aBapUHOTO OTKJIOUEHUS M TMEPEKIIOYEHUsS YCTaHOBOK U
KOMMYHUKAIIW;

MPUMEHEHUEM CpEICTB, MPEAOTBpPALIAIOIMX WA OrPAHUYMBAIOLINX pa3JIuB M
pacTekaHue JKUIKOCTEH MpH MoXKape;

MPUMEHEHHEM OTHEMPETPAKIAIOIINX YCTPOUCTB B 000PYAOBaHUU.

3.3. Kaxnaplii O00BEKT JOKEH WMETh Takoe OOBEMHO-TUIAHHPOBOYHOE U
TEXHUUYECKOE HCIOJIHEHHEe, YTOOBl IBaKyalus JI0Jed U3 Hero Oblia 3aBeplleHa [0
HACTYTUICHHS TPEEIbHO JOMYCTUMBIX 3HAYEHUHN OMACHBIX (PAaKTOPOB IMOXKapa, a Mpu
HeIeIeco00pa3HOCTH dBaKyaluu Obula o0ecrieueHa 3amuTa JojaeH B o0bekTe. s
obecrieueHust dBaKyaruu HeoOX0IUMO:

YCTAHOBUTH KOJIMYECTBO, pPa3Mepbl, U COOTBETCTBYIOIIEE KOHCTPYKTHUBHOE
WCITOJTHEHHUE DBaKyaIlMOHHBIX MTyTEH M BBIXOJIOB;

oOecreunTh  BO3MOXXHOCTh  OECHpEMATCTBEHHOTO  JBWKEHHUS  JIOACH 1Mo
HBaKYyaIlMOHHBIM Ty TSIM;

OpraHW30BaTh MpPH HEOOXOAMMOCTH YIpaBIEHWE JBIDKEHUEM JIOACH TIO0
ABAKYyaIIMOHHBIM MYTsM (CBETOBBIC yKa3aTelld, 3BYKOBOE M PEUEBOEC OIMOBEIICHUE U T.
1.).

3.4. CpencTBa KOJUICKTUBHON W WHIUBUAYATBHON 3aIUTHI JOJDKHBI 00eCIIeYnBaTh
0e30MacHOCTh JIIOJIE B TEUEHHWE BCErO0 BpPEMEHU JEHCTBHUS OMACHBIX (PAKTOPOB
noskapa.

KonnekTuBHyI0 3alIUTy CleIyeT 00eCreurnBaTh ¢ MOMOIIBIO MOKapoOe30macHbIX
30H U JIPYTUX KOHCTPYKTHUBHBIX pemieHuid. CpencTBa WHAMBUIAYATBHON 3alllUThI



cleMyeT IPUMEHSTh TAKXKe JUIS TIO’KAPHBIX, YUYACTBYIOIIHMX B TYIICHUH MOXKapa.

3.5. Cucrema TpPOTUBOABIMHOW 3allUThI OOBEKTOB JIOJDKHA 00ECIe4YnBaTh
HE3a/IbIMJICHUE, CHIDKEHHWE TEeMIEpaTypbl M yAaJeHHE TPOAYKTOB TOPEHUS U
TEPMHUYECKOTO Pa3NIOKEHUS Ha MyTSAX dBaKyallid B TCUYCHHE BPEMEHU, JOCTATOYHOTO
JUISL DBaKyaluu Jirojed W (WIM) KOJUIGKTHBHYIO 3alUTy JIOJEH B COOTBETCTBUHU C
TpeOoBaHUAMMU 1I. 3.6 U (UJIM) 3aIUUTY MaTEpPUATIbHBIX IEHHOCTEH.

3.6. Ha kaxaoM O0OBEKTE HApOIHOTO XO3AWMCTBA JIOJDKHO OBITH 0OECIedeHo
CBOCBPEMEHHOE OIOBEIICHUE JIOACH W (WIM) CHTHAIHM3AIMS O TMOXKape B €ro
HaYaJIbHOM CTAJIMN TEXHUYECKUMHU WJIM OPTaHU3aIIMOHHBIMU CPEICTBAMM.

[lepeueHs U 000CHOBaHME JOCTATOYHOCTH JUISI IIEJIEBOM 2PPEKTUBHOCTH CPEACTB
omoBemieHuss © (WIM) CUTHaIM3alldd Ha OO0BEKTAaxX COIJIACOBBIBACTCS B
YCTaHOBJICHHOM TIOPSIJIKE.

3.7. B 3maHMAX U COOPYXEHHSIX HEOOXOIUMO TMPEAyCMOTPETh TEXHUYECKHE
cpencTBa (JICCTHUYHBIC KIICTKH, IPOTHBOIIOKAPHBIC CTEHBI, JU(QTHI, HAPYyKHBIC
MOKapHbIE JICCTHUIIBI, aBapUUHbBIE JIOKA U T. I.), UMEIOUINE YCTONYMBOCTH MPH
MOKape M OTHECTOMKOCTh KOHCTPYKIIM HE MEHee BpEMEHH, HEOOXOIMMOro JiIs
CHaceHwsl IOk MpU MoXKape U PacUYeTHOrO BPEMEHU TYIICHHS M0Kapa.

3.8. [l mokapHO# TEXHUKH JOJKHBI OBITh ONPE/ICIICHBI:

OBICTPOACHCTBHE U MHTEHCUBHOCTD MOJJa4H OTHETYIIAIINX BEIIECTB;

JOIYCTUMbIC OTHETYIIAIIAe BemecTBa (B TOM YHCJIC C TO3UIUH TpeOOBaHUI
9KOJIOTUH U COBMECTUMOCTH C TOPSIIMMH BEIIECTBAMU U MaTEpPHAIAMH );

WUCTOYHUKHU U CPEJICTBA IMOaYl OTHETYIIAIINX BEIIECTB IS TOKAPOTYIICHUS;

HOPMATUBHBIM  (pacyeTHBIN) 3amac CHEHUANbHBIX OTHETYIIANIMX BEIIECTB
(TIOPOIITKOBBIX, TA30BBIX, IICHHBIX, KOMOMHUPOBAHHBIX );

HeoOXouMasi CKOPOCTh HapalluBaHHs, [OJaud OTHETYIIANIMX BEIIECTB C
MTOMOIIHIO TPAHCITOPTHBIX CPEACTB OMEPATUBHBIX IMOKAPHBIX CITYKO;

TpeOOBaHUS K YCTOMYMBOCTH OT BO3/ACWUCTBUSA OMACHBIX (DAaKTOPOB MOXKapa U UX
BTOPUYHBIX TPOSBIICHHIA,

TpeOOBaHUS TEXHUKU OE30MTACHOCTH.

4. OPTAHU3AIIMOHHO-TEXHUYECKHUE MEPOIIPUATUA 110
OBECIIEYEHMIO IMOKAPHOM BE3OITACHOCTH

OpFaHI/I3aIII/IOHHO-TeXHI/ILIeCKI/Ie MCPONPUATHA AOJKHBI BKITIOYATh!:

OpraHu3allMi0 TMOXAPHOM OXpaHbl, OPraHU3alMI0 BEJOMCTBEHHBIX CIIYKO
nokapHoH 0e30IacHOCTH B COOTBETCTBUU ¢ 3akoHojartenbctBaM Coroza CCP,
COIO3HBIX pecyOIMK U perieHneM MecTHbIX COBETOB AETyTAaTOB TPYISAILIUXCS;

MaCIIOPTU3AIMI0 BEIIECTB, MATEPHAJIOB, WM3MIEIHUH, TEXHOJOTHUYECKUX IPOIECCOB,
3/IaHUH U COOpY>KEHHI 0OBEKTOB B YaCTH 0OECTeueHHs MOKapHOM 6€30MacHOCTH;

npuBJIeYeHHE  OOIIECTBEHHOCTH K  BOMpocaM  OOECreueHus  IMOoKapHOM
0e30IMacHOCTH;

opraHu3amuioo OOy4YeHHs padOTAONIMX MpaBWjaM IMOKapHOW OE30MacHOCTH Ha
IPOM3BOJICTBE, @ HACEJIEHUS] — B MOPSJIKE, YCTAHOBICHHOM MpPaBUJIaAMHU TOKapHOH
0€30MacHOCTH COOTBETCTBYIOUINX O0BEKTOB MPEObIBAHUS JIFOEH;

pa3paboTKy M peau3aliio HOPM U MPaBUJ MOKAPHOK 0€30MaCHOCTH, MHCTPYKLIUH
0 TIOpsiIKEe OOpamieHusi ¢ IO0XKapOOIlaCHBIMU BENIECTBAMH W MaTepuajaMH, O
COOJIIOJIEHHH TTPOTHBOIOXKAPHOTO PEXHUMA U JIEHCTBUAX JIIOJe MpHU BO3HUKHOBEHUH
noxkapa;

U3rOTOBJICHHE W MPUMEHEHHE CPEJCTB HAIIAJHOM aruTanud Mo obOecreueHHUro
MO’KapHON O€30MaCHOCTH;



MOPSAOK XPaHEHHUs BEIIECTB W MAaTepHalIOB, TYIIEHHWE KOTOPBIX HEIOMYCTUMO
OIIHUMH M TEMH K€ CpPEJCTBAMH, B 3aBHUCHMOCTH OT HMX (PU3IUKO-XHUMUYECKUX U
MOKapOONACHBIX CBONCTB;

HOPMHUPOBAHUE YUCIICHHOCTH JIIOJICH Ha OOBEKTE MO YCIOBUSM 0€30MacHOCTH UX
IpU MOXKape;

pa3paboTKy MEPONPHUITHIA O IEHCTBUSM aIMUHUCTPAIUH, PaO0OUHX, CITyKAIUX U
HaCeJIeHHUs Ha clTyyail BOSHUKHOBEHUS MI0Kapa U OpraHu3allfio dBaKyalluy JTIOICH;

OCHOBHBIC BHJIbI, KOJMYECTBO, Pa3MEIICHHE U OOCITYKHBAHHE MMOKAPHOU TEXHUKHU
nmo ['OCT 12.4.009. IlpumeHnsemas TokapHas TEXHHUKA JOJDKHA OOECIeUYnBaTh
s deKkTUBHOE TyIIEHHWE TOoXKapa (3aropaHus), ObITh O€30MacHOW JUIsl TPUPOILI U
JIIOZEH.

TIPHJIO)KEHHUE 1
Obs3amenvroe

TEPMUHBI, IPUMEHAEMBIE B HACTOAIIEM CTAHIAPTE,

N UX NOACHEHUA
Tabmauua 1
Tepmun IlosicHenue
IMoxap ITo CT COB 383—387.
IIpumeuanue. OJHOBPEMEHHO B HACTOSIIIEM CTaHAApPTE IOJ I0XKapOM
IIOHMMAETCSA Ipoiiecc, XapaKTepU3yIOIUICs COLMAIIbHBIM W/
SKOHOMHYECKAM YIIEpOOM B pe3ylbTaTe BO3ACHCTBUS Ha JIOACH W/WiH
MaTepHalbHBIE IIEHHOCTH (PAaKTOPOB TEPMHUYECKOTO PA3JIOKEHHUA W/WITH
TOpPCHUA, pa3BHBaI0mHﬁCH BHC CIICIMAJIBHOTO O4ara, a TaKXKe€ IMPUMCHACMBIX
OrHETYIIAIUX BELIECTB
Cucrema noxapHoii| KoMIiekc — OpraHM3allMOHHBIX ~ MEpONPUATHH U
0€30MacHOCTH TEXHUYECKHUX CPEJICTB, HallpaBJICHHBIX Ha
IpeOTBpaleHNe ToXkapa U yuepo oT Hero.
VYpoeenb  mnoxapHoii| KonuuecTBeHHass OlLEHKa BO3MOXHOTro yiiepda oT
OIIaCHOCTH noxkapa

YpoBenb obecrieueHus
MOKapHOU 0Ee30MacCHOCTH

Ortka3 CHUCTEMBI
(97IEeMEeHTOB)  TOKapHOU
0e30MmacHOCTH

IToxapoonacHsbIi
OTKa3 KOMILIEKTYIOIIETO
U3 JIeIHS

OOBEKT 3aIuTHI

YcToluuBOCTh
0o0BeKTa IpHU MokKape

HcTouyHuK 3axuranus

KommgecTBeHHast OlleHKa MPEJOTBPAIICHHOTO YyIepoa
MIPU BO3MOXKHOM TIOKape

OTKaS, KOTOpBIfI MOXKET HpI/IBGCTI/I K BO3HHUKHOBCHUIO
MpelenbHO JOMYyCTUMOTO 3HAYEHHs OIMacHOro (Qaxrtopa
nos>kapa B 3allMIlaeMoM 00beMe 00ObhEKTa

OTKa3 KOMIUIGKTYIOIIETO W3JENHs, KOTOPBIA MOXKET
MIPUBECTH K BOSHUKHOBEHHIO OMACHBIX (haKTOPOB MOXKapa

3nanHue, COOpYKEHHE, MOMeEIlIEHHE, Tpoliecc,
TEXHOJIOTMYECKasi yCTAaHOBKA, BEIIECTBO, MaTepual,
TPaHCHOPTHOE CPEACTBO, U3JIEIHNS, A TAKKE UX DIIEMEHTHI U
COBOKYITHOCTH. B cocTaB 00beKTa 3aluThl BXOAUT U
YeJI0BEeK

CBolicTBO 00BEKTa MpeAoTBpaIiaTh BO3JACHCTBHE Ha
JI0Jel U MaTepuanbHblE LIEHHOCTH OIMACHBIX (haKTOPOB
Mo>kapa U UX BTOPUYHBIX MPOSIBICHUI

CpenctBo SHEPreTUYECKOrO
HHUNUHUPYIOIICC BOSHUKHOBCHUC T'OPCHUA

BO3JICHCTBHS,




["oprouas cpena Cpenma, crocoOHass CaMOCTOSITEJIbHO TOPETh IMOCTe
yAaJIeHUs ICTOYHHUKA 3KUTaHUS
[Toxxapuas omacnocth| [Io 'OCT 12.1.033.

00BEKTa [Tpumeuanne. OXHOBPEMEHHO B HACTOSINEM CTaHAapTe MOA MOXapHOM
ONACHOCTBIO TIOHMMAETCSl BO3MOXHOCTh HPHUYMHEHUs yiiepba OMacHBIMU
(haxTopaMu moxapa, B TOM UHCIIE UX BTOPHUHBIMHU MPOSBICHUIMU

[ToxxapHas [To I'OCT 12.1.033
0€30I1aCHOCTD
Cucrema IIo I'OCT 12.1.033
MPEIOTBPAIIICHHS
no>kapa
OnacHslit ¢dakrop| IloI'OCT 12.1.033
no>kapa
Cucrema IIoI'OCT 12.1.033
MIPOTHBOIIOXKAPHOU
3aIUTHI
[IpoTuBOIBIMHAS ITIo I'OCT 12.1.033
3a1uTa
I'oprouects ITo CT C3B 383
[TpenensHO 3HaueHue OrmacHoro GakTopa, BO3ACUCTBHE KOTOPOTO HA
JOMYCTUMOE  3HA4YCHHE|4elOoBEeKa B TEUYCHHE KPUTHUECKON MPOJOJIKUTEIbHOCTH
OIIaCHOI0 dakropa|moxkapa HE TPHUBOIUT K TpaBMe, 3a0O0JCBAHUIO HIU
nmo>kapa OTKJIOHCHHIO B  COCTOSSHUM  3JI0OPOBbSI B TCUYCHHE

HOPMAaTUBHO YCTAaHOBJIEHHOI'O BPEMEHH, a BO3JCICTBHE HA
MaTepuaibHble LIEHHOCTH HE MPUBOAUT K IOTEpe
YCTOWYMBOCTU O0BEKTA MPU MOKape

Kputnueckas Bpewmsi, B TeueHune KOTOPOro AOCTHUTAETCS IPEIAEIBbHO
IIPOJOJKUTEIBLHOCTD JIOITyCTUMOE 3HAa4Ye€HUWE ONacHOro (Qakrtopa moxkapa B
noxapa YCTAaHOBJIEHHOM PEKUME €ro U3MEHEHUS

IIponyxuus CornacHo 3axkony CCCP “O kauecTBe NpOAYKLMH H

3alUTe npaB noTpedurens’

(U3menennas penakuus, M3m. Ne 1).

TIPUJIO)KEHUE 2
Obs3amenvroe

METO/I OIPEJAEJIEHUS YPOBHSI OBECIIEYEHU A
MOKAPHOM BE3OIACHOCTH JIIOJEN

Hactosmmuii MeTon ycTaHaBIMBaeT TMOPSJIOK pacueTa ypOBHS oOecredeHus
NOXKapHOW 0€30MacCHOCTH JIOJIeH M BEPOSITHOCTH BO3JCHCTBUS OMACHBIX (haKTOPOB
nokapa Ha JIofiei, a Takke 0OOCHOBaHUS TpeOOBaHUU K 3(PPEKTUBHOCTH CHCTEM
obecrieueHHs OXKapHOH 6€30IaCHOCTH JTIOJIEH.

1. Cymnocth MeTO1a

1.1. Iloka3areneM OLIEHKH YpOBHS OOecCreueHHs MOKapHOH 0€30MacHOCTH JII0JeH
Ha OOBEKTaxX SIBISICTCS BEPOSITHOCTh MPeNOTBpalieHus: Bo3aeicTBus (Pp) omacHbIX
¢dakTopoB moxkapa (O®II), mnepedyeHb KOTOPHIX OIpENENseTCs HACTOSLIUIM
CTaHJApTOM.

1.2. BepositTHOCTh mnpenoTBpamieHus BozaehcTBus O®II  ompenensior s



MI0YKapOOMACHOM CUTYaIuH, IPU KOTOPO MECTO BOSHHKHOBEHHS MOKapa HAXOIUTCS
HA TIEPBOM OJTaxke BOJM3M OJHOTO W3 DBAaKyal[MOHHBIX BBIXOJOB W3 3JaHUS
(coopy:KeHus).

2. OcHOBHbBIE pacyeTHbIE 3aBUCHMOCTH

2.1. BepositHocTs mpepoTBpaiienus Bosaciicteus O®PII (Pg) Ha mozeii B 00bekTe
BBIUUCIISIIOT IO (hopmyie

B=1-0p (1)
rae Qs — pacueTHas BeposATHOCTH BozzeiicTBusi ODII Ha OTAETHHOTO YENOBEKa B
TOJI.
YpoBeHs obecrieueHus: 6€30MaCHOCTH JIIO/ICH MPH MOXKapax 0TBEYAET TpeOyeMomy,
eciu

0, <Oy ()

rae Qs — nomycrumas BeposTHOCTh Bo3zeiicTBus O®II Ha OTHETLHOTO YETOBEKA B
rof.

Jonyctumyto BepostHOocTh Qg" HpUHMMAIOT B COOTBETCTBMH C HACTOSAIIMM
CTaH/IapTOM.

2.2. BepostHocts (QB) BBIYMCISIOT JJIS JIOAEH B KaKIOM 3JaHHH (ITOMEIIEHUN)
o popmyne

QB=QH(1_P3)(1_PH.3)’ (3)

rie Qnm — BepoSATHOCTH MOXkapa B 3[JaHUU B TOJI;

P> — BeposATHOCTB 3BaKyaIuy JIOCH;

Pn3, — BepostHOCTH d((deKkTuBHOW pabOTBI TEXHUYECKUX  PEIICHHUH
IIPOTUBOINOYXKAPHOM 3aIHTHI.

2.3. BepostHocTh 3Bakyanuu (P>) BEIMHCISIOT 110 (hopmyIie

Py=1=(1=P,;)(1= Py ) (4)

rae P».1 — BEpOATHOCTD IBAKyally 110 IBAKyal[MOHHBIM Iy TSM;

Pns — BEposATHOCTH 3BaKyallMM [0 HApY>KHbIM HBaKyallMOHHBIM JIECTHHIIAM,
IIEPEX0JIaM B CMEXKHBIE CEKIUH 31aHHUS.

2.4. BeposiTHOCTD (P) BBIUMCIISIIOT 110 3aBUCHMOCTH

Ton —t
=P , ecmn t, <1g, <(tp +Tys )
THAS)A
P,, =< 0999, ecmu (tp + Ty ) S Teys (5)
0, eclu t, = Tgy,
rac t6n — BpEMs OT Haydajla ITOXKapa 10 6J'IOKI/Ip0BaHI/I$I 9BAKYAallUOHHBIX HYTCﬁ B

pesyJibTate pacnpoctpaneHus Ha HuUX O®II, nMmeronmx npenenbHO TOMyCTUMbIE IS
JIIOJIEN 3HAYCHUS, MUH;

tp — pacdeTHOe BpeMs IBAKyalluu JIFOAEH, MUH;

tas — UWHTEpBAJ BPEMEHM OT BO3HHUKHOBEHMS MOXKapa [0 Hayaja dSBaKyalluu
JIFOJIeHi, MUH.

PacueTHoe Bpems sBakyalluM JXOJEW U3 MOMEUIEHWNW M 3/1aHUM YCTaHABIMBACTCS
Mo pacueTty BpEMCHU ABWXCHUSA OAHOIO HMJIM HECKOJBKHUX JIIOACKHUX IMOTOKOB 4YCPE3
IBaKyallMOHHBIE BBIXO/IbI OT HanOoJIee yAaJCHHBIX MECT pa3MEIICHUS JIIOICH.

IIpu pacuere BeCh MyTh ABUKEHUS JIFOACKOTO IMOTOKA IMOAPA3IAEISIETCS HA YUYACTKH
(IpOX0J, KOPHIOp, IBEPHOW MpOeM, JICCTHUYHBIA Mapii, TamOyp) anuHou |i u
mupuHOM ¢, HauanbHBIME ydacTKamMH SIBISIIOTCS TPOXOAbl MEXAY pabouynmu
MecTaMu, 000pyI0BaHUEM, pSAAMU Kpecen U T. 1.

IIpu onpenesieHNH pacueTHOrO BPEMEHU JJIMHA M NIMPHHA KAKJIOTO YYacTKa IMyTH



9BaKyalluu MNPUHUMAIOTCS MO MPOEKTy. J[JIMHAa MyTH MO JIECTHUYHBIM MapIliaM, a
TaKKe 10 MaHJIycaM M3MepseTcs MO JUIMHE Mapiia. J[IuHa myTu B ABEPHOM IpoemMe
MIpUHUMAETCsl paBHOM HyJt0. [Ipoem, pacmosiokeHHBIN B cTeHe TonmuHon 6omee 0,7
M, a TaK)Ke TaMOyp CJIEAyeT CUMTATh CAMOCTOSATENbHBIM yYaCTKOM FOPU30HTAIBHOTO
YTH, UMEIOIIAM KOHSUHYIO JUTHHY ;.

Pacuetnoe Bpems aBakyanuu nroaei (tp) cienyer onpenesars Kak CyMMy BpEMEHU
JBUKEHHUS JIFOJICKOTO TIOTOKA MO OTJIENbHBIM yYacTKaM MyTH tj mo popmyse

1=t b+, ©)

rae t1 — BpeMsi IBM>KSHUS JIFOACKOTO MOTOKA Ha MepBOM (Ha4aJIbHOM) y4acTKe, MUH;
t2, t3,..., ti — BpeMsI IBMKEHHMS JIFOJICKOTO MMOTOKA Ha KAXKIOM U3 CICIYIOLIUX MOCTIe
[IEpBOr'0 y4acTKa IIyTU MUH;
Bpemsi JBIKEHHs JIFOJCKOTO IMOTOKa MO MepBoMy y4actky myTtd (t1), MuH,
BBIYUCIISIOT IO (hopmMyIie

Y (7
rac | 1 — AJIMHAa HepBOFO y‘IaCTKa l'IyTI/I, M,
V1, — 3HAUYCHUC CKOpOCTI/I JOBUXKXCHUSA JIFOACKOT'O IIOTOKA II0 FOpI/I3OHTaJII)HOMy

MYTH HAa TIEPBOM Y4acTKe, Ompeaensercs o Tadi. 2 B 3aBUCHMOCTH OT TIOTHOCTH D,
M/MHUH.

[InoTHOCTH MoAcKoro motoka (D1) Ha MepBOM ydacTKe MyTH, M%/M2, BBIYHCISIOT
o popmyne

_NS
1 = >
Lo (8)
rae N1 — 4uclio Jirofieil Ha MepBOM y4acTKe, uel.;
f — cpemHss TUIOmMAAP TOPU3OHTAILHOW TMPOEKIMU YeJIOBEKa, MpUHUMaeMas

paBHOiA, M?,

B3POCJIOrO B AOMAILIHEN OJICK/IE 0,1

B3POCJIOTO B 3UMHEH 01Xk 1e 0,125

MOAPOCTKA 0,07

01, — IIMPHUHA [IEPBOT0 Y4aCTKA MyTH, M.

CKopOCTh V1 JABMKEHUS JIFOJCKOTO MOTOKA HAa y4acTKaX IyTH, CIECTYIOUIUX MOCTe
NepBOro, MpUHUMACTCA I10 TaOJ. 2 B 3aBUCHMOCTH OT 3HAYEHHMS WHTEHCHUBHOCTHU
JBIDKEHUST JIIOACKOTO TOTOKAa TO KaKAOMY M3 JITHX YYacTKOB ITyTH, KOTOpPOE
BBIUUCIIAIOT JIA BCCX YYACTKOB ITYTH, B TOM YHCJIC W JJII ABCPHBIX HPOCMOB, II0
bopmye

g = 918 ’ (9)
61'
rae &, 6.1 — IIUPUHA pacCMaTpPUBAEMOro -0 M TPEIIIECTBYIOIIET0 €My ydYacTKa
MyTH, M;

Qi, Ci1 — 3HAUCHHS WHTCHCUBHOCTH JBW)KEHHS JIIOJICKOTO IIOTOKa IO
paccMaTpUBAaEMOMY I-My W TPEIIIECTBYIONIEMY ydacTKaM IyTH, M/MHH, 3HaYCHHE
WHTEHCUBHOCTH JBMDKEHHMS JIFOJICKOTO TOTOKA Ha MEpBOM ydacTke mytd (4 = (i-1),
ompezensieMoe 1o Tadi. 2 o 3HaueHuo D1 ycraHoBieHHOMY 110 popmysie (8).

Tabmuna 2

[TnmotHoC | I'opu3onTanbHeId |JIBepHoii| JlecTHuIla BHU3 JlectHuna BBEpX
Th IyTh MPOEM




IIOTOKa

D,
M2/m?  |Ckopocts|MHTeHCcH |MHTeHCHB| CROpocT [MHTeHcnB-| Ckopoct | IHTeHCHB-
V, M/MUH B- - b HOCTH (], b HOCTH (,
HOCTH Q, | HOCTB (, |V, M/MuH| M/MuH |V, M/MuH|  M/MUH
M/MUH | M/MuH
0,01 100, 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 5,3
0,2 60 12 13,4 68 13,6 40 8
0,3 47 141 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
09w 15 13,5 8,5 8 7,2 11 9,9
Oosee

Ipumeyanue. Tabmu4yHOE 3HAYCHHE MHTCHCUBHOCTH JIBIDKECHHUS B IBEPHOM HPOEME TIPH IUIOTHOCTHU noToka 0,9
u 6oee, paBHOe 8,5 M/MHH, YCTaHOBIIEHO sl ABEPHOTO mpoema muprHoi 1,6 M u Gojee, a mpu IBEpPHOM mpoemMe
MEHBLIEH IIMPHHBI & HHTCHCHBHOCTB JBIDKCHHMSI CIICyeT OpeAeisiTh mo popmyie g =2,5+3,755 .

Ecnu 3nauenue Qi, onpenensemoe 1o Gopmysie (9), MeHbIIE MM PaBHO 3HAYCHHIO
Qmax, TO BpeMsl JIBHXKEHHS 110 ydacTKy myTH (ti) B MUHYTY

IPpHA 5TOM 3HAYCHUA (max CJICAYECT IIPUHUMATL PAaBHBIMU, M/MHH:
16,5

t

1

= e~

i
)

JUJIS TOPU30HTAJIbHBIX MTyTEN
TS IBEPHBIX MTPOEMOB
JUTSL IECTHHUIIBI BHU3
TS IECTHHIIBI BBEPX

Ecnu 3nauenwue (i, onpeaenennoe mo gopmyse (9), 0ombIine Qmax, TO MUPUHY O
JTAHHOTO YyYacTKa MyTH CJCIyeT YBEIUYWBATh HA TAKOE 3HAYCHHE, MPHU KOTOPOM
co0Jro1aeTcs yCiaoBUe

q; =

qmax .

19,6

(10)

16
11

(11)

[Ipu HEBO3MOXXHOCTH BbIMONHEHHs yciioBHs (11) MHTEHCHBHOCTH W CKOPOCTB
JBIDKCHUSI JIFOJICKOTO TOTOKA TO YYacTKy MYTH | ONpenensioT mo Tadia. 2 mpu
sHaueHnn D=0,9 u Oomee. Ilpm STOM [OMKHO YYMTHIBATHCS BpeMs 3aICpPIKKH
JIBIDKSHUS JIIOJIeH M3-3a 00pa30BaBIIETOCs CKOTICHUSI.

[lpu ciusHUM B Havane ydacTka | JAByX W OoJjiee JIOJCKUX MOTOKOB (4eptT. 1)
WHTEHCUBHOCTH MBIKEHUS (Ci,), M/MUH, BBIYUCIISIOT 110 (hopMmyIie

q

3 Zqi—l'ﬁi—l
i _8—,-

(12)

rae Qi-1— WHTCHCHUBHOCTH JBIDKCHHS JIFOJCKUX IMOTOKOB, CIMBAIOIIUXCS B Hadaie
ydacTka I, M/MHH.
0i-1 — IIUPUHA YYaCTKOB MYTH CIHSHUS, M;
O — IIUpPUHA PACCMaTPUBAEMOTO y4acTKa Iy TH, M.




A

UYeprt. 1. CnusiHue JIIOACKUAX TOTOKOB

Ecnu 3navenue (i, onpenenerroe mo ¢popmyie (12), 6ombiie max, TO IMUPHHY O
JaHHOTO ydYacTKa IIyTH CIEAyeT YyBEIMYMBATh HA TaKyl BEIUYMHY, 4YTOOBI
coomopanock ycinoBue (11). B aTomM ciyuae Bpems BIKCHHS IO Y4acTKy |
omnpezensiercs mo ¢popmyite (10).

2.5. Bpemst Tgx BBIUUCISIIOT [IyTEM pacyeTa 3Ha4eHHU JOMyCTHMOW KOHIICHTPAIMU
npiva 1 pyrux O®DI1 Ha 3BaKyalMOHHBIX MyTSAX B Pa3IMYHBIC MOMEHTHI BPEMCHH.
JlormyckaeTcsi BpeMsl Ts; IPHHAMATD PaBHBIM HEOOXOJMMOMY BPEMEHH 3BaKyaIHH ty.

HeoOxoauMoe  BpeMmsi  JBaKyallil  PacCUMTHIBACTCS  KakK  IPOM3BEICHHUC
KPUTHUYECKON ISl YelloOBeKa MPOJODKUTEIBHOCTH TIOXKapa Ha KOd(PQHUIMEHT
6e3omacHocTu. Ilpenmonaraercsd, 4Tto Kaablil onmacHbI ()akTOp BO3JCHCTBYET Ha
YeJIoBeKa HE3aBHCUMO OT JIPYTHUX.

Kputudeckasi po10/DKUTEIBHOCTD MOXKapa IS JIFOJICH, HaXOMSAIIUXCS Ha ATaxe
oyara Ioskapa, OnpeieNnseTcst U3 ycinoBus goctmxeHus ogHuM u3 OPII B mostaxxHOM
KOPHUJIOPE CBOETr0 IMpEIeIbHO JOMYCTHMOTO 3HAueHHWs. B KkadecTBe KpuTepus
OMACHOCTH JUIA JIIOJICH, HaXOAAIIMXCS BBIIIE oOdYara IoXKapa, PacCMaTpUBACTCS
yciaoBue nocTiokeHus omHuM u3 O®Il mpenenbHO JOMYyCTUMOTO 3HAUCHHS B
JIECTHUYHOM KJIETKE Ha YPOBHE dTa)ka MOXKapa.

3HaueHHs TEeMIepaTypbl, KOHIICHTPAIMH TOKCHYHBIX KOMIIOHEHTOB IMPOIYKTOB
TOPEHHsS ¥ ONTUYECKON TUIOTHOCTH JIbIMa B KOPHJIOPE dTaXka IMoKapa U B JIECTHUYHOM
KJIETKE ONPECISIOTCS B PE3YJIbTaTe PEIICHHs CHCTEMbI YPaBHEHUH Teruiora3o00MeHa
JUIsl TIOMENICHUH oyara rmoskapa, Ho3TaXHOTO KOPUI0pa U JISCTHUYHOU KIIETKH.

VYpaBHEHUS IBUKEHHSI, CBSI3bIBAIOIINE 3HAYCHUSI [IEPETa 0B JaBJICHUI Ha MPOoeMax
C pacxo/iaMu 4epe3 MpOeMbl, UMEIOT BH/T

G = sign(AP) uB(y, _y1)\/2,5|AP|, (13)
riae G — pacxox uepes mpoem, Kr-c
U — ko3¢ dunmeHT pacxoaa npoema (U=0,8 11 3aKpeITHIX TTpoeMoB U W=0,64 mis
OTKPBITHIX);
B — mmpuna npoeMoB, M;
V2, Y1 — HIDKHSS ¥ BEPXHSS TPAHUIIBI TOTOKA, M;

S IIJIOTHOCTH I'a30B, IPOXOJAIINX YEPE3 IMTPOEM, KF'M-S,

AP — cpennuit B Ipejienax Yz, Y1 nepenas NOIHBIX JaBaeHui, Ila.
HwrkHsAsE 1 BepXHss TPAHMIIBI IOTOKA 3aBUCAT OT IMOJIOKEHUS IUIOCKOCTH PaBHBIX



aBJICHUU

P-P,
Vo=
g (P, — L ) (l 4)
rae Pi, Pj, — cTaTu4eckoe JaBJICHUE HA YPOBHE MO I-T0 U J-T0 moMenieHui, [1a;

0j Pi — CPeTHE0O0BEMHBIE TIIOTHOCTH I'a3a B j-M U i-M TIOMEIIEHHSAX, KI-M ™,

g — yCKopeHHe CBOOOIHOTO TajIeH s, M-C ™2

Ecaiu  MmIOTHOCT,  paBHBIX  JAaBICHUH  pacrojiaraetcss  BHE  TPaHMII
paccmarpuBaemoro npoema (Yo<h: wimm yo>hz), To morok B mpoeme Te4YeT B OJAHY
CTOPOHY W I'PaHUIIbI TOTOKA COBHAIAIOT ¢ (HU3UUSCKUMH IrpaHuiaMu npoema hy u ho.

Iepenan nasnenuii (AP), I1a, B 3TOM clTyuae BBIUMCIAIOT IO GopMyIie
AP:Pi_Pj—i_g(h].+h2)(pi_pj)/2. (15)

Eciau miockocTh paBHBIX JABJICHHI pacronaraercs B rpanunax noroka (hi<yo<hy),
TO B IPOEME TEKYT JiBa IIOTOKA: U3 i-r0 MOMEIIEHHUS B j-¢ U3 j-r0 B i-e. HmkHMii TOTOK

uMeeT rpaHunbl h1 1 yo, nepenan nasnenus AP nis 3Toro notoka onpeesnsercs Mo
dbopmyne
AP:Pi_Pj+g(y0+h1)(pj_pi)/2' (16)

I[ToTOK B BepXHeil YacTu mpoeMa UMeeT rpaHulbl Yo u hy, nepenan nasnenuns (AP)
JUIsl HETO PacCUUTHIBAETCsS 110 hopmylie

AP =P = P;+9(h, +Y,)(p; — p)/ 2. (17)

3HaK pacxoja Ta30B  (BXOASMIIMH B TOMEIICHHWE  PacXoJl CUMUTACTCS
MOJIOKUTEIIBHBIM, BBIXOSIINI — OTPHUIIATEIbHBIM) U 3HAYECHHE p 3aBHCAT OT 3HAKA

repernaia 1aBIeHun
- -1, P=p.npu AP<O0
P, sign(AP) = [i Pinp
+1, p=p;, npu AP=0.

(18)

VYpaBHeHue OanaHca MacChl BBIPAXKAETCs 3aBUCUMOCTHIO
d(p,V,)/dt=F+Y G, =D Gy, (19)
i k

rae Vi — o0beM moMeIeHus, M

t — Bpewms, c;

¥ — CKOpPOCTh BHITOPAHHS MOXKAPHOH HATPY3KH, KI-C
Z G; , — CyMMa pacxoJ0B, BXOJJILINX B TIOMCIICHHUE, Kr-c'l;

i

z G, — CyMMa pacxoJ0B, BBIXOJAIINX U3 IIOMEIICHUS, Kr-cL,
k

YpaBHEHHE dHEPIUM 11 KOPUAOPA U JIECTHUYHOMN KIIETKH
d(Cyp,V;T))/dt=C, > T,G,~C,T,> Gy, (20)
i k

rie Cv, Cp — yaenbHas U30XopHas M u306apHas TemioeMkocTy, kJx-kr K

Ti, Tj — Temneparypsl Ta30B B i-M U j-M MoMeIIeHusx, K.

VYpaBHeHHe OanmaHca MacC OTICIBHBIX KOMIIOHEHTOB IPOAYKTOB TOPEHUS H
KUCIIOpo/a

d(Xp,p, V) di=yL, +Y X, .G =X, ;> G, (21)
i k

rae Xii, XLj — KOHIEHTpanusi L-ro KOMIIOHEHTa MPOIYKTOB TOPEHHS B J-M H I-M
MOMEUICHUIX, r-Kr'l;
Li — xomuuectBO L-ro KOMIOHEHTa TIPOIYKTOB TOpEHUs (KUCIOpPOAa),



BBIJIEJIAIOLIErocs (MOIJIOUIAIOIIETrocs) IPU CrOPaHUK OJHOI0 KMJIOrpaMMa IM0KapHOi
HarpyskKu, Kr-Krt,

YpaBHeHHe OanaHca ONTUYECKON MIOTHOCTH JbIMA
Vydu, [di =D, + > w,Gimtt,; > Gy (22)
i k

i€ Ldi,1fj — ONTHYECKAs MJIOTHOCTH JIbIMA B J-M U I-M TOMEIICHHUAX Hom?

Dm — npimMoo6pasytoias CnocoOOHOCTh TTOKapHON Harpy3KH, Hi-m?xrt.

Onrudyeckasi I0THOCTh AbIMa Ipu OOBIYHBIX YCIIOBUAX CBA3aHa C paCCTOAHHUEM
HpGI[CJIBHOfI BUIUMOCTHU B AbIMY COOTHOUICHUCM
L, =2.38/1. (23)

3HayeHUE BPEMEHM Hayasla 3BAKyalluH Tu» JUIA 3JaHUH (COOpYyKeHMH) Oe3 cucTeM
OTIOBEIICHHS] BBIYUCIISIIOT IO pe3yjbTaTaM HCCIEIOBaHUSl TMOBEICHUsS JIIOACH MpHu
Mo’Kapax B 3[JaHUSX KOHKPETHOTO Ha3HAYEHUSI.

[Ipy Hanuuuu B 34aHUU CHCTEMbI OIIOBEIICHUS O TMOXape 3HAYCHHUE Ty,
MPUHUMAIOT PaBHBIM BPEMEHU CpabaThIBAHUS CUCTEMBI C YYETOM €€ MHEPIIMOHHOCTH.
[Ipu oTCyTCTBMM HEOOXOIMMBIX HCXOIHBIX HTAHHBIX [IJISl ONpEAeNCHUS BPEMEHH
HayaJia 3BaKyalliy B 3/IaHUSIX (COOPYKEHHSIX) 0€3 CUCTEM OMOBEHICHUS BEIIMUYUHY Ti.»
cienyer mpuHUMaTh paBHOM 0,5 MUH — ans JTaxa mokapa U 2 MHH — s
BBILLIETIEKALNX ITAXKEH.

Ecnu MecToM BO3HHMKHOBEHUS TOKapa SBIIAETCS 3aJbHOE MOMEIEHHUE, I/Ie ToXKap
MOXXET OBITh OOHAPYKEH OJHOBPEMEHHO BCEMM HAXOIAIIMMUCS B HEM JIIOAbMHU, TO
Tuo JIOIMYCKAeTCs NMPUHMMATh PaBHBIM HyJ0. B 3ToM ciaydae BeposTHOCTH (Poun)
BBIUUCIISIOT TI0 3aBUCHMOCTH

0999 ecwu t,<t, ;
Pu=1, | (24)

ecau t, >t,;

rae tus — HCO6XOI[I/IMOG BpEMs 5BAKYyallUH U3 3aJIbHBIX MOMEIICHUH.

[Mpumeuanue. 3aaHusIMH (COOPYXKEHUSIMH) O€3 CHCTEM OIOBEHICHHS CYHMTAIOT TE 3IaHus (COOPYXKEHHUs),
BO3HHKHOBCHHE TI0XKapa BHYTPH KOTOPBIX MOXKET OBITH 3aMEUYEHO OJHOBPEMEHHO BCEMH HAaXOMAIIMMHUCS TaMm
JIFO/IbMU.

Pacuer ty mpomsBoauTcs Ais Haubojee OMACHOTO BapHaHTa Pa3BUTHUS MOXKapa,
XapakTepusytouierocsi HaubonpmuM Temnom Hapactanust ODII B paccmaTpruBaeMom
nomeneHny. CHavana pacCYUTHIBAIOT 3HAYEHMsI KPUTHYECKON MPOJOJIKUTEIBHOCTH
noxapa (txp) IO YCIOBHUIO JOCTHXKEHUS KaxkabiM u3 O®II mpenenbHO OOMYCTUMBIX
3Ha4YeHUH B 30HE NpeObIBaHMs JTroel (paboueil 30He):

10 TTOBBIIEHHOW TeMIEepaType
. B [ 70—+, } B le 4

=1 d" @Bz )| T emo’ (25)

1o MOTCPC BUAUMOCTU
1\ Vn
o _|B ||V In(L0SaE)

=42 |1 - 2 , 26
e 1,,BD,,z (26)

10 MTOHMKECHHOMY COACPIKAHUIO KUCTIOPOaa



1/n

102 _ Eln 1_& , (27)

P A BL
(% 1027);

10 Ka)K[[OMy nu3 Fa3006pa3HBIX TOKCHUYHBIX HpOIIyKTOB FOpeHI/Iﬁ
1/n

-1
B 2.4
ty =9~ Inf1—-—— , (28)
A BLz
rae B — pa3smepHbId KOMILIEKC, 3aBUCSILIMN OT TEIUIOTHI CrOpaHus Marepuala u

CBOOOJIHOI0 00BbEMA MMOMEIIECHMS, KT
to — HauanbHas TeMIepaTypa Bo3ayxa B nomemienu, °C;

N — TmoKa3aTreib CTCICHU, y‘II/ITBIBaIOIHI/Iﬁ HU3MCHCHUC MACChl BbII'OPArOLICTO
MaTtcpHrajia BO BpCMCHHU,
A — paSMepHBIfI nmapameTp, y‘II/ITBIBaIOIHI/Iﬁ YACIbHYKO MACCOBYHKO CKOPOCTH

BBITOPaHKsI TOPIOYEro MaTepualia i IIoaas moxapa, kr-¢™;

Z — 0Oe3pa3MepHBIi mapamMeTp, YIYUTHIBAIOIINN HEPABHOMEPHOCTh PACIIPEICIICHHUS
O®II 1o BEICOTE TTOMEIIECHHUS;

Q — Hu3MmIag TermoTa cropanust MaTepuana, MJx-kr-

Cp—ynaenbHast n300apHas TeII0eMKOCTh raza Mk -Kr

¢ — K03((PULIHEHT TEeIIONOTEPS;

1N — K03 (PHUIMEHT TOTHOTHI TOPEHUS;

V — cBOGOIHBIH 00BEM ITOMEIICHHS, M>,

o — K03 GUIIUEHT OTPpaKEHUS MPEIMETOB Ha MYTAX dBAKYallUU;

E — navanbHast OCBEIIEHHOCTb, JIK;

l.p — TpenenbHast JaTbHOCTh BUIUMOCTH B IBIMY, M;

Dm — ApIMO06Gpa3yomas cnocoOHOCTh Topsiero Marepuana, Hr-m?-krt,

L — y/enbHbIi BBIXO/ TOKCHYHBIX Ta30B NPH CTOPAHUHK 1 KT MaTephana, Kr-Kr

X — mpeAenbHO A0MYCTUMOE COACPKaHUe TOKCUYHOTO Ta3a B MOMEIICHUH, KM~
(XCO2 =0,11 kr-mM3; Xco = 1,16 - 102 krm3; Xpe =23 - 108 krom™®);

Ly, — YIETBHBIA PAacXo]] KUCIOPO/Ia, KI-KT L,

1.
’
1.
’

2

3

Ecnun mox 3Hakom sorapudma moiydaercss OTpULATENbHOE YHCIIO, TO JAHHBIN
O®II ve mpencrapuseT onacHocTu. [lapamerp Z BHIYUCIAIOT 1O popMmyJie

Z = % exp(l,4 %j, npu H <6, (29)

rie h — BeicoTa paboueii 30HbI, M;
H — BrICOTa TTOMEIIECHHUS, M.
Omnpenensiercs BpIcOTa paboyeii 30HbI
h=h,, +1,7-0,55, (30)
rzie Ny — BBICOTA TUIONIAIKH, HA KOTOPOH HAXOATCS JIFOJIH, MOJT OJIOM MOMEIICHUS,
M;

0 — pa3HOCTh BBICOT TI0JIa, paBHAs HYJI TPU TOPU3OHTATHHOM €O
PaCIONI0KEHUH, M.

CrnenyeTr UMeTh B BHJy, YTO HAUOOJbBIIEH OMACHOCTH IPH MOXKape MOIBEPTatoTCs
JTIONIA, HaxXoAsmuecs Ha Oojee BBICOKOW oTMerke. [losTomy, Hampumep, mpu
oTpesieieHud HeOOXOAMMOT0 BPEMEHU dBaKyalluu JIOJIEH M3 mapTepa 3pUTENBHOTO
3ajJja C HAaKJIOHHBIM TIOJIOM 3HaueHHe h cieayer HaxOauTh, OPHEHTHUPYSICH Ha
HanbosIee BRICOKO PACTIONOXKEHHBIC PSIBI KPECe.



[TapameTpbl A4 ¥ N BBIYUCTISAIOT TaK:
JUTSL Citydasi TOPEHUs! KUAKOCTH C YCTAaHOBUBIIIEHUCS] CKOPOCTHIO
A=yp -F,n=1,

IJie \VF — y/iebHas MaccoBas CKOPOCTh BHITOPAHMS KMAKOCTH, KT - M2 - ¢1;

JUIs1 KpYTOBOT'O PacipOCTpaHEHUs MoKapa

A=105y, v, n=3,

rae V — JIMHEWHAsl CKOPOCTh PACIPOCTPAHEHUS TUIAMEHH, M-C

JUIST  BEPTUKAJIbHOM WM TOPU3OHTAIBHOM TMOBEPXHOCTH TOPEHUS B BUIE
PSIMOYTOJIBHUKA, OJTHA U3 CTOPOH KOTOPOT'O YBEIUYMBACTCS B IBYX HAIIPABJICHUIX 32
CYET  paclpoCTpaHEHUs IUIaMEeHHU (HampuMep  paclpocTpaHEHHE OrHS B
TOPU30HTAJIBHOM HAIIpaBJICHUU IO 3aHABECY IIOCIIE OXBaTa €ro IUlaMeHEM IO BceH
BBICOTE)

1.
1

A=yp-v-b,n=2,

rae b — mepneHAuKYISAPHBIA K HaNpaBICHUIO JBUXKCHUS IUIAMEHHU pa3Mep 30HbI
TOPCHHUS, M.

[lpu oTCyTCTBMUM CcHEIUATbHBIX TpeOOBaHMN 3HAUCHUS « W E NPUHUMAIOTCS
paBubiMu 0,3 1 50 JIK cCOOTBETCTBEHHO, a 3HaUeHHE |p=20 M.

VcxonHbie naHHBIC NSl TPOBEACHUST PACYE€TOB MOTYT OBITh B3SIThI U3 CIIPAaBOYHOMN
JUTEPATYPHI.

M3  momydeHHBIX B pe3yjbTare  pacueToB  3HAYCHUH  KPUTUYCCKOH
IPOIOJDKUTEIBLHOCTH MOYKapa BRIOMPACTCS MUHHUMAIbHOE

. m gne 30, gm.ez
th =min {th’th ’tKP ’tKP } (31)

HeobOxomumoe Bpems sBakyaiuu Jjroaed (tus), MHH, W3 paccMaTpHUBaEeMOro

MOMEIIEHUS PAaCCUUTHIBAIOT 1O (hopMyIie
_ 08,

16 60 (32)

[Tpu pacnosio’keHUU JTHOAEH Ha pa3IUYHbBIX [0 BBICOTE IUIOLIaKaX HEOOXO0JIUMOe
BpeMs HBaKyalluy CIeAyeT ONPEAeATh I KaXKI0W IIOIAIKH.

CB0OOOIHBIN 00bEM MTOMEIIEHUS COOTBETCTBYET PA3HOCTH MEXKIY N€OMETPUUECKIUM
00BbeMOM U 00beMOM 00OpYJIOBaHUS WM NPEIMETOB, HAXOAAMUXCs BHYTpH. Eciu
paccuMThIBaTh CBOOOAHBI 00BEM HEBO3MOXKHO, JOIYCKACTCS IPHHUMATh €Tro
paBHbIM 80% reomeTprueckoro oorema.

[lpr Hamu4uMu B 37aHUM HE3aIBIMIIIEMBIX JIECTHUYHBIX KJIETOK, BEPOSTHOCTH Qs
JUIS JTIOJIeH, HaXOASIIUXCS B MOMEIIEHHX, PAclOIOKEHHBIX BBIIIE 3Taxka IMoKapa,
BBIYHCIIIOT TI0 popMmyIie

0=0,(1-P,,), (33)
2.6. BeposiTHOCTH d3BaKyanuu JOAEH Pps TO HapYXHBIM HBaKyalHOHHBIM
JeCTHUIIAM U JAPYTUMH IyTSAMU 3BaKyauuu npuHuMaroT paBHoM 0,05 — B KmibIX
smanmsix; 0,03 — B ocrampHbIX mpu Hanmmymu Takux myted; 0,001 — mpm ux

OTCYTCTBUH.
2.7. BeposTHOCTh 3PHEKTHBHOTO CpadaThIBaHUS MPOTHBOIIOKAPHON 3aImUThl Py s
BBIYHUCIISIOT IO opMyIie

Pn.3 =1- 12(1 - Ri)’ (34)

I71€ N — YUCIIO TEXHUYECKUX PEIIEHUI POTUBOIIOKAPHON 3alUTHI B 3/1aHUH,
Ri — BepoaTHOCTH 3(pPeKTUBHOTO cpabaThIBaHUS 1-T0 TEXHUUECKOTO PEeLICHUS.
2.8. Jlng skcrmiyatupyembIX 37aHUN (COOPY)KEHUH) BEPOSITHOCTb BO3/AEHCTBHS
O®II na mrogel JOMyCKAaeTcsi MPOBEPATh OKOHYATEIBHO C HCIOJb30BAaHUEM



CTaTUCTHYCCKHUX JaHHBIX ITO (bOpMy.]'Ie

n M
Qe =" - s (35)
rae N — ko3 PHUIHUEHT, YIUTHIBAIONINI TTOCTPAIaBIINX JTIOCH;
T — paccMaTpuBaeMblii TEPHOJ  AKCIUTyaTallMd  OJHOTHIHBIX  3JaHUHN

(coopyxeHnuit), rof;

M — 49uCTI0 )KEPTB MokKapa B pacCMaTPUBAEMOM T'PYIINE 3AaHUH (COOpYKEHUH) 3a
MepUOI;

No — oO111ee 4rcIIo JIF0ACH, HaXOMSIIMXCS B 3JaHUAX (COOPYKEHUSX ).

ODHOTUMHBIMM  CUYUTAIOT 37aHUsl (COOpPYKEHHUs])) C OJUWHAKOBOW Kareropuewn

MOKapHOW OMAacHOCTH, OAMHAKOBOIO (YHKIIMOHAIHHOIO Ha3HAYEHHUS U C OJIM3KUMHU
OCHOBHBIMHM TIapaMEeTpaMH: TECOMETPUUECKHUMH pa3MepaMH, KOHCTPYKTHUBHBIMU
XapaKTePUCTHUKAMH, KOJIMYECTBOM TOpIOYEH Harpy3kd, BMECTHMOCTBHIO (YHCIOM
J0JIeH B 3/1aHKH ), TPOU3BOACTBEHHBIMU MOIIHOCTSIMU.

3. Ouenka ypoBHsi o0ecnieyeHusi 6€30MaACHOCTH JI0el

3.1. Jlng mpoeKTHUpyeMbIX 3JIaHHi (COOpPYKEHHi) BEpOSTHOCTh MEPBOHAYAIHHO
oueHuBator 1o (3) mpu P,, paBHOW Hymo. Eciu mpu 3TOM  BBINOJIHSAETCS
ycnoBue Q, <Q!, To 6€30MacHOCTh JIOACH B 3/1aHUAX (COOPYKEHUSIX) oOecrieueHa Ha

TpeOyeMOM ypOBHE CHUCTEMOW IMpeAOoTBpalleHus mnoxapa. Ecim 310 ycinoBue He
BBITIOJHSETCS, TO pacyeT BeposiTHOCTH B3aumoseicTBus ODII na moneit Q, crnemgyer
MPOU3BOIUTH 110 PACYETHHIM 3aBUCUMOCTSIM, IIPUBEACHHBIM B pasl. 2.

3.2. JlomyckaeTcst ypoBEeHb oOecredeHusi Oe30MacHOCTH JIIJEH B 3TaHUAX
(coopykeHHUsIX) OILIEHHBAaTh MO BEpOATHOCTH Qp, B OJAHOM WIU HECKOJIBKUX
MOMEIICHUAX, Hanbojee yHaJeHHBI OT BBIXOJOB B OE30MACHYIO 30HY (Hampumep
BEPXHHE ITAKU MHOTO3TAXKHBIX 3AaHUN).

TIPUJIO)KEHHUE 3
Obs3amenvroe

METO/ OINPEAEJEHUA BEPOATHOCTU BOSHUKHOBEHMUS ITO’KAPA
(B3PBIBA) B IIOKAPOB3PBIBOOITACHOM OB BEKTE

Hacrosimuii MeTo ycTaHaBiIMBaeT MOPSIOK pacdeTa BEPOSITHOCTH BOZHUKHOBEHUS
noxkapa (B3pbIBa) B 00bEKTE U U3/IETHH.

1. Cymnocth MeTORa

1.1. BeposATHOCTh BO3HHMKHOBEHMs IMOKapa (B3pbIBa) B MOXKapOB3PHIBOONACHOM
O0BEKTE OMNpeNeNsIoT Ha JTamax ero MPOSKTHPOBAHMS, CTPOUTEIBCTBA U
IKCILTyaTaIuH.

1.2. Jlns pacuera BEpOSTHOCTH BO3HUKHOBEHHUS IMOkapa (B3pblBa) Ha
JNEUCTBYIOIIMX ~ WJIM  CTPOSALIMXCS ~ OOBEKTaX  HEOOXOAMMO  pacrojiaraTh
CTaTUCTHYECKUMH  JaHHBIMH O  BPEMEHH  CYIIECTBOBAaHHS  Pas3IMYHBIX
M0YKapOB3PHIBOONACHBIX COOBITHHA. BeposTHOCTh BO3HMKHOBEHHS MOXKapa (B3phIBa) B
IPOEKTHPYEMBIX OOBEKTaX ONpPEIENsAIOT Ha OCHOBE IIOKa3aTeled HaJeXKHOCTH
AJIEMEHTOB 00BEKTA, MO3BOJISIIOIIUX PACCUUTHIBATH BEPOSTHOCThH MPOU3BOICTBEHHOTO
00Opy/TOBaHHUS, CHUCTEM KOHTPOJSI M YIpaBICHUS, a TaKXKe APYTHUX YCTPOWCTB,
COCTAaBJIIIOLIMX  OOBEKT, KOTOpble MPHUBOJAT K  peau3alid  pa3IHuHBIX
MI0YKapOB3PHIBOOTIACHBIX COOBITHIA.

[Ton mOXapoB3pHIBOONACHBIMU TMOHUMAIOT COOBITHSA, peanu3ans KOTOPbIX
IPUBOAUT K 00pa30BaHUIO FOPIOYEH Cpeibl U MOSABICHUIO HCTOYHUKA 3aXKUTaHMSL.



1.3. Uwucrnennsle 3HauYeHUsS HEOOXOMUMBIX Ui PacueToB  BEPOATHOCTH
BO3HUKHOBEHHUs TOKapa  (B3pbIBa) IOKa3aTeledl  HAIEKHOCTH  Pa3sIUnIHBIX
TEXHOJOTMYECKHX amnnapaToB, CHUCTEM YIPaBJICHHs, KOHTPOJS, CBSI3U U TOMY
MOTOOHBIX, UCTIONB3YEMBIX TPU MPOSKTUPOBAHUU OOBEKTA, WM UCXOIHBIC JTaHHBIC
I ux pacdera BwIOMparoT B coorBercTBUU ¢ ['OCT 2.106, TOCT 2.118, I'OCT
2.119, TOCT 2.120, TOCT 15.001, u3 HOpMAaTUBHO-TEXHHYECKON TOKYMEHTAIIWH,
CTaH/JapTOB U TAcIOPTOB Ha 3JEMEHThl 00bekTa. HeoOxoaumbie CBEACHHS MOTYT
OBITh TONYYCHBI B pe3yibTaTe cOopa M 00pabOTKH CTATUCTUYECKHX JAaHHBIX 00
0TKa3ax aHaJN3UPYEMBIX JIEMEHTOB B YCIOBUAX IKCIUTyaTaIlHH.

COop HEOOXOAMMBIX CTATHCTUYCCKUX JAHHBIX MPOBOJAT MO €IWHOW Iporpamme,
BXO/JISIIIIEH B COCTaB HACTOSIIIETO METO/IA.

1.4. [To>xapoB3pbIBOONIACHOCTD T0060T0 o0beKTa olpeaenseTcs
MOKapOB3PHIBOONIACHOCTHIO €r0 COCTaBHBIX YacTel (TEXHOJOTMYECKHX armaparos,
YCTaHOBOK, MOMEIICHHIT). BeposSTHOCTh BOSHUKHOBEHHS MOKapa (B3phIBa) B 00BEKTE
B Teyenue roaa Q (/73) BeIUUCISIOT 10 hopmyie

om3) =1- M1t - 0, (11} (36)

rae Qi (/1I1) — BepOATHOCTh BO3HMKHOBCHHUS TOKapa B i-M IMOMEIICHUH OOBEKTa B
TEYEHHE roJia;

N — KOJIMYECTBO MIOMEIICHUI B OOBEKTE.

1.5. BosHukHOBeHHE TMOKapa (B3ppIBa) B JIIOOOM M3 TOMEIICHWH OOBEKTa
(cobbiTue 7111) 00ycnoBiIeHO BO3HUKHOBEHHEM IOXKapa (B3pbIBa) UM B OJHOM W3
TEXHOJIOTMYECKUX allapaTroB, HaXOMAIIUXCs B 3ToM nomelneHnu (codbitue [1TA;j,),
WIH HEMOCPEACTBEHHO B 00beMe wuccieayemMoro momemnieHus (cooeitue [10).
Bepositnocts Qi (/717) Beaucistor 1o popmyJie

m

O, (11T = 1—{ 1l1-9; (HTA)]} 1-0,110)} (37)

rae Qj (/ITA) — BepOSATHOCTh BO3HMKHOBEHHS IMOXapa B J-M TEXHOJIOTHYECKOM
amrmapare I-ro MoMeIIeHHs B TEUCHHE TO/1a;
Qi (II0) — BepOATHOCTh BO3HMKHOBEHHS IMOKapa B 00beMe I-TO MOMEIIECHHs B

TE€YEeHHE T0/a;

M — KOJIMYECTBO TEXHOJIOTHYECKUX aIllapaToB B i-M MOMELICHHH.

1.6. Bo3HukHOBeHHE TOXKapa (B3pbIBa) B JIFOOOM M3 TEXHOJIIOTHYECKUX arlapaToB
(cobwitrie [ITAj) wnu HEMOCPEIACTBEHHO B oObeMe momerneHus (cobwitue 170,
00yCIIOBJIEHO COBMECTHBIM oOpa3oBaHueM roprouyeil cpenpl (cobeitue [C) B
paccMaTpUBaeMOM »JJIEMEHTEe OOBEKTa M TOSBICHHEM B ITOH Cpele HCTOYHHUKA
saxuranus (coowsitue H3). BepostHocts (Qi (/70)) wnu (Qj (/ITA)) BOSHUKHOBEHHS
noXkapa B paccMaTpHUBaeMOM 3JIEMEHTE O0bEKTa paBHA BEPOSTHOCTH OOBEIMHEHHS
(cyMMBI) BCeX BO3MOJKHBIX IIOMApHBIX MepeceyeHUil (IMpOu3BENeHUl) CIydalHbIX
coOBITHI1 00pa30BaHUs TOPIOYUX CPEJl U MOSABICHUS HCTOYHUKOB 32)KUTaHUN

K N
Q,(110) = 0, \ )\ (I'Cx m-H3y)|, (38)
k=1 n=1
rae K — KOJIM4ecTBO BHJIOB TOPIOUHX BEILIECTB;
N — KOJIMYeCTBO HCTOYHUKOB 3a)KUTaHHS,
I'Ck — cobObITre 00pa3oBaHus K-if Toproyeit cpebl;
H3n — coObITHE MOSIBIIEHUS N-TO UCTOYHUKA 32)KUTaHMUS;
M— clielraIbHbIA CUMBOJI IepecedeH sl (TPOr3BeIeHNs) COOBITUI;
U — CIIeHUabHbII CUMBOJ 00beIMHEHUS (CYMMBbI) COOBITHH.
Bepositnocts (Qi (7710)) win (Qj (IITA)) BBIYHCISIOT 1O aNMPOKCUMHUPYIOIICH



bopmye
K N

ooy =111 1 -l-o-uco-gusire,] (39)
k=1 n=1

riae Qi (/"'Ck) — BeposATHOCTH MOSBJICHUS B I-M 3jieMeHTe 00bekTa K-if roproyeii cpe/ipl
B TCUCHHE TO/1a;

Qi (A3n/I'Cx) — ycnoBHasI BEPOSATHOCTH TMOSBJICHUS B I-M dJIEMEHTE 00bEKTa N-T0
UCTOYHMKA 32)KUTAHUS, CIIOCOOHOTO BOCIUIAMEHHUTD K-yI0 TOprOUyIo cpejy.

2. Pacuet BeposSITHOCTH 00pa30BaHUs roproyeii cpeabl

2.1. O6pazoBanue roproueit cpenbl (codbiTue /'Ck B pacCMaTpuBaeMOM JJIEMEHTE
00BbeKTa 00YCIIOBIIEHO COBMECTHBIM IOSIBICHHEM B HEM JIOCTaTOYHOT'O KOJIMYECTBA
rOproYero BemecTBa Win marepuaina (coowitue /'B) u okuciautens (coopitne OK)
y4eTOM TapaMeTPOB COCTOSIHHS (TEMIIepaTyphl, JaBIEHUS WU T. 1.). BeposTHOCTH
obpazoBanus k-it roproueii cpenpt (Qi (1'Ck)) st Ciayvas HE3aBUCHMOCTH COObITHiT [ B
1 OK BBIUUCISIIOT IO (hopMyJIe

Q,(I'C,)=0,(I'B))-Q;(OK,,), k=1+10(m~-1), (40)

rae Qi (I’/B)) — BepOSITHOCTh TOSBJICHHS JOCTATOYHOTO JUisi 00pa3oBaHUs Toprodei
cpeibl KondecTBa |-ro roprovero BemiecTsa B I-M 3JieMeHTe 00bEKTa B TCUCHHE T0/1a;

Qi (OKm) — BepOATHOCTDH MOSABJICHUS JTOCTATOYHOIO U 00pa30BaHMs T'OPIOYCH
CpeJibl KOJIMYECTBA M-T0 OKUCIUTENS B I-M dJIeMeHTe 00beKTa B TCUCHHE Tro/1a;

k, I, m— mopsakoBbie HOMepa TOPIOYECH Cpelbl, TOPIYEro BEIIECTBA U
OKHCITUTEIIS.

2.2. [losiBnieHUE B paccMaTpUBaEeMOM JJIEMEHTE 00BbEKTa FOPIOYEro BeuiecTBa K-ro
BHUJIA SIBJISICTCS CICACTBHEM peallu3alliu 1000k u3 on npuund. BepostHocts Qi (17Bk)
BBIYHUCIISIOT 110 (hopMyJie

z
0,(IB)=1- [T [1-0:(a,)] (41)
n=1

rae Qi (an) — BEPOATHOCTH peaH3aluy 00 U3 an PHYUH, IPHUBEICHHBIX HUXKE;

Qi (1) — BepOATHOCTH TOCTOSIHHOTO TMPHUCYTCTBHS B I-M 3JIeMEHTE OOBEKTa
roproyero Bemiectsa K-ro Buia;

Qi (2) — BepOSATHOCTH pa3repMETH3AIlMK alapaToB WM KOMMYHHKAIUH C
TOPIOYHMM BEIIECTBOM, PACIIOJIOKCHHBIX B I-M 3JIEMEHTE 00BEKTa;

Qi (a3) — BeposATHOCTH 0OOpA30BaHUS TOPIOYETO BENIECTBA B pe3ysbTaTe
XUMHYECKON PEakIluy B I-M 3JIEMEHTE 00bEKTa;

Qi (os) — BEPOSATHOCTh CHWKEHHUS KOHIIEHTpAIMK (piermMaTu3aropa B TOpHOYEM

rase, mape, >KUIKOCTH HJIH adpPOB3BECH I-TO dJieMEHTa O0BEKTa HIKE MHHHMAIIBHO
JIOITy CTUMOW;

Qi (a5) — BepOATHOCTH HAPYIICHUS HEPHOTMYHOCTH OYHUCTKU I-TO DIIEMEHTa
00BEKTa OT TOPIOYNX OTXOJIOB, OTJIOKECHUM TIBLUTH, TTyXa U T. II.;

Z — KOJIMYECTBO (nh IPUUYMH, XapaKTEPHBIX JUTA | -TO 0OBEKTA;

1 — TOPSAKOBBIIl HOMEpP MPUYHHBL.

2.3. Ha neiicTBYIONIMX U CTPOSIIIMXCS 00beKTax BeposATHOCTD (Qi (on) peanusanuu
B i-M dyleMeHTe O0BEKTa i TPUUYMHBI, IPUBOISAIICH K MOSBICHHIO K-TrO roprodvero
BCIICCTBA, BBIYMCISIFOT HAa OCHOBE CTATUCTHUYECKUX JAHHBIX O BpPEMEHH
CYILIECTBOBAHMUS STOM MPUYUHBI TI0 (hopmyIie

K m
Qi(an):_c‘zfja (42)
Tp T3

rae Ko — k03 puimerT 6e30macHOCTH, ONpeeIeHne KOTOPOTO U3JI0KEHO B pas. 4;



Tp — aHAJIU3UPYEMBIH NEPUOJ BpEMEHU, MUH;

M — KOJMYECTBO pealu3aluil on NPUYMHBI B I-M JJIEMEHTe OOBEKTa 3a
AQHAJIM3UPYEMBIN IIEpUOJ BPEMEHH;
Tj — BpeMs CYLIECTBOBAHUs ¢ NPHYHMHBI TOSBICHUS K-r0 BHAa TOPIOYEro

BEILIECTBA MIPH |-il pean3aliy B TCYCHUE aHATU3UPYEMOT0 IIePHO0JIa BPDEMEHH, MUH.

OO6mue TpeboBaHUs K MporpamMmme cOopa W 0OpaOOTKH CTAaTUCTHYECKUX JTaHHBIX
U3JIKEHBI B pas. 4.

2.4. B IpOoeKTHPYEMBIX 3JIeMeHTaX 00bekTa BepossTHOCTH (Qi (an)) BRIUUCISAIOT 15t
NepuoJia HOPMAIBHOW  OKCIUTyaTallMd dJEMEHTa, KaK BEpOATHOCTh OTKa3a
TEXHUYECKUX YCTPOUCTB (M3eNnii), 00eCeUnBaIOIMX HEBO3MOXKHOCTh peallu3aluu
O, TIPUYUH, 110 hopMmyIie

0(at,)=1-F(a,)=1-e7, (43)
rae Pi (an) — BeposATHOCTH O€30TKa3HO# pabOThI TPOM3BOJCTBEHHOTO 000PYI0BAHHMS
(M311eMHs), UCKITFOYAIOIIETO0 BO3MOYKHOCTh PEAIN3aIlUU Qh TIPUYHHBL;

A — UWHTEHCHUBHOCTh OTKa30B IPOU3BOJICTBEHHOTO OOOpYIOBaHUS (WM3AEIHs),
MCKJTIOUAIOMIEr0 BO3MOKHOCTD PEANTH3aAUN O TIPHUHHEL, U 1,

T — oOmiee BpeMs paboThl 000pyI0BaHUS (M3AENusl) 32 aHATU3UPYEMBINA MEPHO
BPEMCHH, .

2.5. JlaHHbIe 0 HaZCKHOCTH 000pyAOBaHUs (M3/eNNs) MPUBEICHBl B HOPMAaTHBHO-
TEXHUYECKUX JOKYMEHTaX, CTaHJapTax MW Iacrnoprax. VHTEHCHBHOCTh OTKa30B
2JIEMEHTOB, PUOOPOB U aNlapaToB MPUBEACHA B pas3l. 5.

2.6. Ilpm OTCYTCTBMM CBEICHHMI O TapamMeTpax HaJeKHOCTH aHAIU3HPYEMOTO
o0opynoBaHus (M3AeiHsi), TOCICTHUE ONPEACISIIOT PACUCTHBIM IIyTEM Ha OCHOBE
CTATUCTUYECKUX JAHHBIX 00 OTKa3ax 3TOro 000pyaoBaHus (M3ETus).

2.7. TlosiBnenue B i-M sneMeHTe 00bekTa K BUa OKHCIUTENS ABJISETCS CIIEACTBHEM
peanu3anuu Jr00i 13 by npuYnH.

Bepostitiocth (Qi (OKk)) BEIUHCISIIOT 110 opMyJie

Q(0K) =1~ [TB-Q )]

(44)
rie Qi (bn) — BeposiTHOCTH peanu3aiuu 000 13 Dy MPUYNH, TPUBEICHHBIX HUXKE;
Qi (b1) — BeposTHOCTH TOrO, YTO KOHIIEHTPAIMS OKHCIUTENS, MOAaBAEMOrO B
CMeECh I-T0 2JIeMeHTa 00BEKTa, OOJIBINE TOMYCTUMOM MO TOPIOYECTH;
Qi (b2) — BeposTHOCTH mMOACOCA OKHCIAMTENS B I-i DIEMEHT C TOPIOYHM

BEIIIECTBOM;

Qi (b3) — BepOATHOCTD, MOCTOSHHOTO MPUCYTCTBUSI OKHUCIUTEIS B i-M DJIEMEHTE
00BEKTA;

Q (bs) — BepoATHOCTH BCKPBITHS I-TO AJIEMEHTa 00BEKTA C TOPIOYUM BEIIECTBOM
0e3 MpeIBapUTEIBHOTO MPONMapruBaHus (IPOAYBKA HHEPTHBIM Ta30M);

Z — KOJIMYECTBO bn MPUYKNH, XapaKTECPHBIX IJIA i'FO JJIEMCHTAa O6’LeKTa;

N — MOPSIKOBBIA HOMEP MPUUHHBI.

2.8. Beposithoctu (Qi (bn)) peanmmszanmu  coObiTHI, 00YCIaBIUBAIOIIMX
BO3MOYKHOCTh TIOSIBJICHHSI OKUCIIUTENS K-TO BHa B OMMACHOM KOJIMYECTBE, BHIYUCIISAIOT
JUIS  TIPOCKTHPYEMBIX 3JIeMEHTOB 10 ¢opmyrne (43), a maus CTposmMxcs u
JICUCTBYIOIINH 37I€MEHTOB 10 (opmyiie (42).

2.9. BepositHocTs (Qi (b2)) moacoca okuciuTens B anmapar ¢ TOPIOYUM BEIIECTBOM
BBIUUCIIAIOT KaK BEPOSITHOCTh COBMECTHOW pean3alii JIByX COOBITHI: HAXOKICHHS
amrmapara ToJ| pa3pexeHueM (CoObITHE S1) M pasrepMeTH3alMu ammapara (CoObITHe
S2) o opmyie



Qi (bz) = Qi (Sl) ) Qi (Sz) (45)

2.10. Bepostaocts (Qi (S1)) HaxokaeHHMs I-r0 3JeMeHTa OOBEKTa IIOJ
pa3peKeHHeM B OOLIEM cilydae BBIYHCISIIOT 10 (opmyiie (42), MIPUHUMAIOT PaBHOE
€JIMHUIIE, €CIIM DJIEMEHT BO BpeMsl padOThl HAXOAUTCS 1Mo pazpekeHuem, u 0,5, ecnm
3JIEMEHT C PaBHOW NEPUOJUYHOCTHIO HAXOIUTCS MOJT Pa3pEeKEHUEM U JIaBJICHUEM.

2.11. Bepositrocts (Qi (S2)) pasrepMeTusaliiy i-ro 3jeMeHTa Ha Pa3HbIX CTaIHsIX
€ro pa3pabOTKH U 3KCILIyaTalluy BRIYUCISIOT 110 popmysie (42 u 43).

2.12 Tlpu pacdere BepOSTHOCTH OOpa30BaHHS B MPOCKTUPYEMOM DJIEMEHTE
oobekta roprouedt cpensl (Qi (/'C)), HapyumieHHsT pPEKHUMHOTrO Xapakrepa He
YUUTHIBAIOT.

2.13. Ilpu HeoOXOAMMOCTH YYMTHIBAIOT M HHBIE COOBITHS, NPUBOIAIINE K
00pa30BaHUIO TOPIOYECH CPEIbI.

3. Pacyer BepoOsITHOCTH MOSIBJIEHMS MCTOYHHMKA 32:KMTaHUs (MHULHUMPOBAHUS
B3pbIBA)

3.1. TlosiBieHHME N-TO UCTOYHHMKA 3aXUTaHUS (MHUIIMUPOBAHMS B3pbIBA) B
aHAJIM3UPYEMOM dJIeMeHTe 00beKTa (CoObITHE /3n) 00YCIIOBIEHO MOSBICHUEM B HEM
N-TO SHEPreTHYECKOro (TEIIOBOro) HMCTOYHUKA (coObiTHe 7T/n) ¢ TapameTpami,
JOCTATOYHBIMH JUIi  BOCIIAMEHEHMs K-ii roproueil cpensl (cobbitie  Bn¥).
Bepositiocts (Qi (M3n/I'Ck)) mosiBlieHHsT N-TO UCTOYHHMKA 3)KUTAHUS B I-M 3JICMEHTE
00BEKTa BBEIYUCIISIIOT 110 hopMyJIe

Qi(Hgn/FCk):Qi(THn)'Qi(B:)! (46)
rae Qi (TH,) — BepOATHOCTH TOABJICHUS B i-M dJIEeMEHTE 00BEKTa B TEUCHUE roja N-
IO SHEPreTUYECKOro (TEMI0BOr0) UCTOYHHKA;

Qi (Bn¥) — ycOBHAs BEpOATHOCTH TOTO, YTO BOCIUIAMEHSIOMIAS CIIOCOOHOCTB
MOSIBUBIIIETOCS B I-M 3JIeMEHTe O00BEeKTa N-T0 DHEPreTHYECKOro (TEIIOBOrO)
MCTOYHHUKA JIOCTATOYHA JUIsl 3a)KUraHusi K-ii roproveil cpenpl, HaXOMAIIEHCS B 9TOM
DIIEMEHTE.

3.1.1. Pa3psn aTMochepHOro 3JIeKTpUYecTBa B aHAIM3UPYEMOM JIEMEHTE 00BbeKTa
BO3MOXKEH WM TpU MOpaXeHWH oObekra MojHueil (coOeitme Ci), wnmm mpu
BTOPUYHOM ee BozjelcTBuu (coObithe Cp), WM NpPU 3aHOCE B HETO BBICOKOTO
notennuana (cooerrue Cs).

Beposithocts (Qi (TH,)) paspsima aTMOC(EPHOrO INEKTPHUYECTBA B i-M JJIEMEHTE
00BbEKTa BBIUUCIISIOT 110 (hopmyJie

3
0,(T,)=1- 11 [1-0,(C,)], (47)

rre Qi (Cn) — BeposaTHOCTH peanuzaryn 000i u3 Cy IPHUYNH, IPHBECHHBIX HUKE;

Qi (C1) — BepoATHOCTH MOPaKEHUS I-r0 JIeMEeHTa 00BEKTa MOJIHUEH B TCUCHHUE
roja;

Qi (C2) — BepOATHOCTH BTOPUYHOTO BO3ACHUCTBHS MOJHHM Ha I-H 3J€MEHT
00beKTa B TEUCHHE T'0/1a;

Qi (C3) — BeposATHOCTH 3aHOCA B I-if JIEMEHT 00BEKTa BBHICOKOTO TOTCHIIMATA B
TEUCHHE T0/1a;

N — TOPSIIKOBBI HOMEP MPHYHHBI.

3.1.2. TlopaxxeHue i-ro sMeMeHTa 00BEKTa MOJHHUEH BO3MOYKHO MpPU COBMECTHOU
peanu3aiu IByX COOBITHH — MPSIMOTro yjaapa MOJHHU (CoObITHE t2) M OTCYTCTBHS
HEHCIPAaBHOCTH, HEMPAaBMILHOTO KOHCTPYKTUBHOTO HCIOJHEHHS WM OTKasa
MostHneoTBOIa (coObiTHE t1). BepostHocTh (Qi (C1)) BRIUHCISIOT IO opMyJie

0,(C))=0;(t))-0;(t,), (48)



rme Qi (1) — BepOATHOCTH OTCYTCTBHS, HEUCIPABHOCTH, HEMPABUIBHOTO
KOHCTPYKTHBHOTO HWCIIOJHCHHUS WM OTKa3a MOJHHEOTBOJA, 3allUINAoIIero i-id
JJIEMEHT O0OBEKTA;

Qi (t2) — BepOSTHOCTH MPSAMOTO yapa MOJHHH B i-i 3JIeMEHT 00BbEKTa B TCUCHUE
roja.

3.1.3. Beposrtuocts (Qi (t2)) mpsimoro ymapa MOJHHH B OOBEKT BBIYUCIISIFOT T10
dbopmye

O\(tr)=1-¢ "7, (49)
rye Ny — YHCIIO MPSIMBIX yIapOB MOJIHUU B OOBEKT, 3a TO/I;
Tp — HPOJIOJIKUTEIIBHOCTD NIEPHO/Ia HAOIIOICHHS, TOI.
st 00BEKTOB MPSMOYTOIBHOU (POPMBI
N,, =(S+6H)-(L+6H) n, 107, (50)

J11st KpyTaBIX 0OOBEKTOB
_ 2 -6
N,, =QR+6H)*-n,-107, (51)

rae S — mmHa 00beKTa, M;

L — mmpuHa 00beKTa, M;

H — nanbompias BeICOTa 00BEKTA, M;

R — panuyc oobekra, M;

Ny — cpeaHee YMCIIO YAAPOB MOMHUH HA 1 KM? 3eMHO¥ MOBEPXHOCTH BHIOMPAIOT U3
Tabm. 3.

Tabmauua 3
[IponomKUTEeNnbHOCTD 20—40 40—60 60—80 80—100 m
TPO30BO# JIEATEITHHOCTH 32 Ooee
roJ, 4
Cpennee YHUCIIO yJ1apoB 3 6 9 12
MOITHHH B TOJ Ha 1 KM?

3.1.4. Bepostaocth (Qi (t1)) mpuHMMaOT paBHOW €IMHUIIE B CIydae OTCYTCTBHUS
MOJIHUE3AIIUTHl HAa OOBEKTE WM HAIMYUS OIMMOOK MPU €€ MPOCKTUPOBAHUU H
U3TOTOBJICHHH.

BbIBOI 0 COOTBETCTBMM OCHOBHBIX MapaMeTpOB MOJHHEOTBOJA TpeOOBAHMSIM,
MPEIbIBISIEMBIM K MOJHHE3aluTe O0BeKTOB 1, 2 W 3-ii Kareropuil nemarT Ha
OCHOBaHWUHU pE3yJIbTAaTOB IPOBEPOYHOTO pacyera M JETAIbHOTO OOCIeIOBaHUS
MoJsTHHeoTBOa. OCHOBHBIE TpeOOBaHHS K MOJHHEOTBOAAM OO0BekTOB 1, 2 m 3-it
kareropuii npuseneHsl B CH-305—77. Ilpu Hanuuuu MOJHHUE3AIUTHl BEPOSATHOCTh
(Qi (t2)) BeIUHCHSAIOT IO hOopMyIIE

m

0,(6)===Y 5, +(1-P), (52)

r j=l
rae Ko — ko3¢ dunmerT 6e301macHOCTH, ONpeIeIeHUE KOTOPOTO U3JI0KEHO B pasl. 4,

Tp — aHAJIM3UPYEMBI IEPUOJ] BpEMEHU, MHH;

Tj — BpeMs CYIIECTBOBAaHHS HEHCIPABHOCTH MOJHHMEOTBOAA TpU |- ee
pealM3aiuy B TSYCHHUE TO/a, MUH;

M — KOJIUYECTBO HEUCIPABHBIX COCTOSIHII MOTHHE3AIIUTHI,

B — BeposATHOCTH Oe30TKa3HOW paboThl MonHUe3anmThl ($=0,995 npu Hanuyuu
MostHHe3anuThl Tuna A u 3=0,95 npu Haau4Yuy MOJTHUE3AMUTHI THNA b).

Jlist IpOeKTHPYEeMBIX OOBEKTOB BEPOATHOCTh OMIMOKH MPH MPOCKTHPOBAHUHU



MOJTHHE3AIUTHl HE PACCUHUTHIBAIOT.

[Tpu pacuete Qi (t1) cylIecTByOIICH MOJTHHE3AUUTH HAPYIICHUE IEPUOTUIHOCTH
NIPOBEPKH COIPOTHBIICHUS 3a3eMJIUTENeH (OJMH pa3 B JiBa T0/la) PAClCHUBAIOT Kak
HAaXOXJICHHE MOJIHUE3ALIUThl B HEHUCIPABHOM COCTOSHUHM. Bpems cylecTBOBaHUS
9TOW HEUCHPABHOCTH OIPENCISIIOT KaK IPOJODKUTEIBHOCTh TEPHOAA MEXKIY
3aIJIaHUPOBAHHBIM M (DAKTUYECKUM CPOKAMH IPOBEPKH.

3.1.5. Bepostaocts (Qi (C2)) BTOPHYHOrO BO3ACHCTBUS MOJHHU Ha OOBEKT
BBIYUCIISIIOT IO (hopMyJie

0,(Cy)=0;(13)- Qi (t3), (53)
rae Qi (t3) — BeposATHOCTH OTKa3a 3alIMTHOTO 3a3¢MJICHUS B TCUCHHE T0JIa.

3.1.6. Beposrtrocts (Qi (t3)) mpuM OTCYTCTBHHM 3alUTHOIO 3a3eMJICHHS HIIH
NEPEMBIYCK B MeECTaX COJMKCHUS METAUTHUYCCKUX KOMMYHHUKAIUH MPUHAMAIOT
paBHoii enunune. Bepostaocts (Qi (13)) HEHMCIPABHOCTH CYIIECTBYIOIIEH CHCTEMBI
3alIUTHl  OT BTOPHYHBIX BO3JACHCTBUII MOJHHHM OINPEAC/IAIOT HAa OCHOBAHUHU
pe3yabTaToB ee obcieaoBanus anagoruaHo BepostHocTH (Qi (an)) mo dopmyite (42).

JlJise IpOEKTUPYEMBIX O0BEKTOB BEPOSTHOCTh OTKa3a HEUCIPABHOCTH 3AIIUTHOTO
3a3eMJICHHSI HE PACCUUTHIBACTCS, a MPHUHUMACTCS PABHOW CIUHHUIEC WM HYJIO B
3aBUCUMOCTH OT €€ HaJIMUHsl B IPOCKTE.

3.1.7. BepostHocts (Qi (C3)) 3aHOCa BBICOKOI'O TMOTCHIMANA B 3allUINacMbIi
00BeKT BRIYUCIIAIOT aHanornyHo BepositHocTh (Qi (C2)) mo (53).

3.1.8. BepostHocts Qi (f2) mpu pacuere (Qi (C2)) u (Qi (Cz)) BBIUMCHASIOT NO
dopmyne (49), npuuem 3HaueHuss mapamerpoB S u L B dopmymax (50 u 51)
HeoOxonuMo yBenuunuTh Ha 100 m.

3.1.9. Drnektpuueckas uckpa (Ayra) MOXKET TOSBUTbCS B aHaJIU3UPYEMOM
aneMeHTe 00bekTa (coObiTue 7Hn) MpU KOPOTKOM 3aMbIKAHUU 3JIEKTPOIPOBOAKHU
(coObITHE e1,), TPU MPOBEACHUU 3JIEKTPOCBAPOUYHBIX paboOT (coObITHE €2), NpHU
HCKPEHUH DIIEKTPOOOOPYAOBaHMS, HE COOTBETCTBYIOIIETO 110 HCIIOTHEHNUIO KaTErOpUn
U TPYIe TOpIOYeH Cpeibl, HaXOAAIIeHcs B 3TOM djieMeHTe (COObITHE €3), MpH
pa3psaax CTaTUYECKOro 3JIEKTPHUECTBA (COOBITHE €4).

Bepositiocts (Qi (7#1)) BeIYHCISIOT IO GopMyJie

0,1, =1-1fI-0,e)}  (54)

rae Qi (en) — BEPOATHOCTH pean3aluu 000 U3 €n IPUUNH, IPUBEICHHBIX HUXKE;

Qi (e1) — BEpOATHOCTD MOSBICHUS UCKP KOPOTKOTO 3aMbIKAHHS AJIEKTPOIPOBOIKU
B I-M 3JIeMEHTE B T€UEHHE TO/1a;

Qi (e2) — BepOATHOCTH MPOBEACHUS DIIEKTPOCBAPOUYHBIX PAabOT B I-M 3JIEMEHTE
00BEKTa B TEUCHHE I'0/Ia;

Qi (e3) — BEpOATHOCTH HECOOTBETCTBHS 3JICKTPOOOOPYAOBAHUS I-TO 3JIEMEHTA
00BEKTa KaTErOPUH | IPYIINE TOPIOYCH CpPe/Ibl B TCUCHHE TO/1a;

Qi (es)) — BepOATHOCT, BO3HHUKHOBEHHS B I-M JJIeMEHTE OOBEKTa pa3psiioB
CTaTUYECKOTO JICKTPUIECTBA B TEUCHHUE T0J1a;

Z — KOJIMYECTBO €n PUYHH;

1 — TIOPSIIKOBBIA HOMEP MPUYHHBI.

3.1.10 BepostHocTb (Qi (e1)) mosiBiieHUs B i-M 37eMeHTe 00hEKTa UCKP KOPOTKOTO
3aMBbIKaHHUS BBIYMCIISIOT TOJBKO JUIS JCHCTBYIOIIUX W CTPOSIIIUXCS DJIEMECHTOB
00BeKTOB 1O (hopmyite

0,(e))=0;(v)- Qi (v2)-0i(2), (55)
riae Qi (V1) — BepOsITHOCTh BOBHMKHOBEHHUSI KOPOTKOTO 3aMBIKAHHUS JICKTPOIIPOBOIAKH
B I-MdJIeMeHTe 00bEKTa B TECUCHHUE T'0J1a;
Qi (V2) — BEpOSITHOCTH TOTO, YTO 3HAYEHUH DJIEKTPHUCCKOTO TOKA B I-M 3JICMEHTE



00BEKTA JIGKUT B JHANa30HE MOKAPOOIACHBIX 3HAYCHUH;

Qi (Z) — BepoATHOCTH OTCYTCTBHS WJIM OTKa3a ariaparoB 3allUThl OT KOPOTKOTO
3aMbIKaHMs B TEUCHHE ToJ1a, onpeAesstomasics mno 1. 3.1.30.

3.1.11. Bepostaocth (Qi (V1)) KOPOTKOTrO 3aMbIKAHHS 3JCKTPONPOBOJKH Ha
JCHCTBYIOIINX U CTPOSIIIUXCS OOBEKTaX BBIYHMCIISIFOT Ha OCHOBAHWW CTATUCTHYECKHX
JaHHBIX TI0 popmyIie (42).

3.1.12. Bepostaocts (Qi (V2)) HaxoKICHHS 3JIEKTPHYECKOTO TOKA B JHAIa30HE
MOYKapOOIACHBIX 3HAYCHUH BBIYHUCIISIIOT 1O (hopMyJie

0,(v)= ﬂ >
IK.3 _10
rae lcs — MakcMMallbHOE yCTaHOBHBIIEECS 3HAYCHHE TOKAa KOPOTKOTO 3aMBIKAHUS B
Ka0eJe WK MPOBOJIE;

lo — ATUTENHHO TOMYCTHMBIN TOK JUTsl KaOelis WK TPOBO/IA;

|1 — MUHHMMaIBHOE MOXKAPOOIACHOE 3HAYCHUE TOKA, MPOTEKAIOIIETo 10 Kadeiro
WX TIPOBOJTY;

I, — MakcuMalbHOE MOXKAPOOMACHOE 3HAUCHHUE TOKA, MPOTEKAIOIIETO M0 Kadelo,
eci |2 6ombie lis, TO MpUHUMAOT l2=1y 5.

3nauenus TOkoB |1 u |2 onpeaensroT axkcrepuMenTansHo. Js kabemneit 1 mpoBO0OB
C TOJUBHHWIXJIOpUAHOW wm3osmuen 11=2,5, lo, a 3nauenue 12=21 lo u 18 lo musa
KabeJist ¥ MPOBOJIa COOTBETCTBEHHO. B oTcyTeTBHU nanHbIX 110 11 1 |2 BepostHOCTH (Qi
(V2)) mpuHHMAarOT paBHOU 1.

3.1.13. BepostHocts (Qi (e2)) mnpoBeneHus B I-M 3JeMEHTE OOBEKTa
AJIEKTPOCBAPOYHBIX PAa0OT BBIYUCISIOT TOJBKO Ui JCUCTBYIOIIUX U CTPOSIIUXCS
3JIEMEHTOB 00BEKTa HAa OCHOBE CTATHCTUYECKHX JIAaHHBIX 110 hopmyie (42).

3.1.14. BepostHocth (Qi (€3)) mpu HempepbIBHOW paboOTe 31EeKTPOoOOOpYIOBaHHS
NPUHUMAIOT Ha BCEX OOBEKTaX PAaBHOW CIUHHMIIE, €CIH DIICKTPOOOOpYJIOBaHHE HE
COOTBETCTBYET KAaTerOpMM M Tpymme roproueil cmecn, wm 108 — ecmm
cooTBeTcTBYeT. [lpu mepuomuveckord pabOTe 3JIEKTPOOOOPYAOBaHUS U €ro
HECOOTBETCTBHSI KaTerOpHMHM W TpyImme roproveil cpemsl BepositHocTh (Qi (€3))
BBIYMCIISAIOT  aHamoruyHo BeposTHOcTH  (Qi  (an)) mo  dopmyne (42). Ecnu
SJIEKTPHYECKAasl HCKpa IMOSIBIIACTCS JIMIIb TPH  BKJIIOYCHHH U BBIKIIOUCHHUH
AIIEKTPOOOOPYIOBAHHS, HE COOTBETCTBYIOIIETO KaTETOPUHU U TPYIIIE TOPIOYer cpeiibl
(mpy 7 BKJIIOYEHHUSAX W BBIKIIOYCHHAX, TO BeposTHOCTh (Qi(€3)) BBIUHCIAIOT
anajornyno BepostHocTH (Qi (t2)) mo dopmyne (49). B cinydae cooTBeTCTBHS
ANIEKTPOOOOPYI0BaHHS TOpIOYEH cpefie, BhIYHCIeHHOe 1o Gopmyiie (49) 3HaueHue
BeposTHOcTH (Qi (e3)) ymMHOXaroT Ha 108,

3.1.15. BepostHocth (Qi (es)) moOsBIEHHS B I-M D3JEMEHTE OOBEKTa HCKp
CTaTUYECKOTO JICKTPUIECTBA BHIYUCIISIOT 10 (hopMyie

0,(ey)=0; (X)) 0;(X,), (57)
rae Qi (X1) — BepOSATHOCTh TOSIBICHHS B I-M JJIEMEHTE YCJIOBHUH Il CTAaTHUECKOU
3NICKTPHU3AIIMU B TSUCHHE TO/1,;

Qi (X2) — BepoATHOCT, HAIWYHMS HEUCHPABHOCTH, OTCYTCTBHS MU
HEeI((HEKTUBHOCTH CPEJICTB 3aAIUTHI OT CTATUYECKOTO IEKTPUYECTBA B TCUCHHUE TO/Ia.

3.1.16. BepostHocTh (Qi (X1)) MpUHUMAIOT paBHOW €IUHUIIC, €CIIA B I1-M DJIEMEHTE
00bEeKTa MPUMEHSIOT U BRIOMPAIOT BEIIECTBA C YAETbHBIM 0OBEMHBIM JJICKTPHUCCKHM
conportusnenueM, npessimaommM 10° Om-m. B ocraneueix cayuasx (Qi (X1))
MIPUHUMAIOT PABHOU HYJIIO.

3.1.17. BeposrtHoctb (Qi (X2)) mpHHUMAIOT paBHOM €IWHHIIE TP OTCYTCTBHU HIIH
Hed(PPEKTHBHOCTH CPENCTB 3alIUTHI OT CTATHYECKOTO JJICKTpUYECTBA. BeposTHOCTH
(Qi (X2)) HEHCIIPABHOCTH CPEICTB 3aIIUTHI B JACUCTBYIOIIUX 3JIEMEHTAX BBIYUACIISIOT

(56)



Ha OCHOBaHMM CTATHCTHYCCKMX IaHHBIX aHajgormduo BeposTHocTH (Qi (an)) mo
dopmyne (42).

BepositHocts (Qi (X2)) B MpOEKTHPYEMBIX 3JEMEHTaX OOBEKTa BBIUUCIISAIOT
ananmoruano BepostHocTH (Qi (an)) mo dopmyne (43) Ha OCHOBaHMH JAHHBIX O
HAJISKHOCTH MPOCKTUPYEMBIX CPEICTB 3aIUTBHl OT CTATHYECKOrO 3JICKTPHYECTBA
(HampuMep CPeJCTB MOHU3AINY HITH YBIAKHEHUS BO3/IyXa M T. II.).

3.1.18. @®pukunmoHHbIE HCKPBHl (MCKpHl yAapa H TPEHHSA) MOSABISIOTCS B
aHAITM3UPYEMOM dJIeMEeHTe 00beKTa (CoObITHE 7)) TIPU IPUMEHEHUU HCKPOOIACHOTO
uHCTpyMeHTa (coObiTHe f1), Mpu paspylIeHUH IBHXKYIIMXCS Y3J0B W JeTayei
(coobrtue f2), mpu mpuMeHeHMH pabodYMMH OOYBH, MOAOWUTON METATHYCCKHUMHM
HaOo¥KamMu U TBO3asAMHU (coObiTHe f3), TpU MomagaHKKM B JBUXKYIIIHECS MEXaHU3MbI
MOCTOPOHHUX TPeaAMEeTOB (CoObIThE f4) U T. 1., IPU yAape KPBIIMIKA METAUTAIECKOTO
aroka (coowitue fs). Beposithocts (Qi (745)) BeIaHCISIOT 10 PopMyIie

0,(tn,)=1- 11[1-0,(£,)} (58)
rie Qi (fn) — BeposiTHOCTB peanu3zaruu 1000 u3 fn mpuYKH, MPUBEACHHBIX HIKE;
Qi (f1) — BepoOATHOCTH MpUMEHEHHS B I-M 3JIEMEHTe 00BEKTa METAJUTMYECKOTO,

T (OBATBLHOTO U IPYTrOro KCKPOOIIACHOTO HHCTPYMEHTA B TCUCHHUE TO/Ia;

Qi (f2) — BeposTHOCTD pa3pyllieHUs ABHKYIIMXCS y3JIOB U AeTajel i-ro siemMeHTa
00BbEKTA B TEUEHHE T'OJA;

Qi (f3) — BEpPOATHOCTP HCIMOJB30BaHUS pabOYMMU  OOYBH, [MOJOUTOMN
METATMYECKUMHU HAOOMKaMH M TBO3/ISIMHU B I-M 2JIEMEHTE 00BEKTa B TEUCHHE T0/1a;

(f4) — BeposATHOCTH MONAgaHUsl B ABMKYIIMECS MEXaHH3MBbI I-TO JIEMEHTa
00beKTa MOCTOPOHHUX MPEAMETOB B TSUCHHE T0JIa;

Qi (fs) — BeposATHOCTH yAapa KpBIIMIKA METAJUIMYECKOTO JIOKAa B i-M JJIEMEHTE
00BbEKTA B TEUEHHE TOJA;

N — TOPSIIKOBBIA HOMEP TPHUYUHEI,

Z — xonu4ecTBo fn mpuumH.

3.1.19. BepostHocth (Qi (f1)) BBUHMCAAIOT TOABKO Ui JICHCTBYIONIMX U
CTPOSIIIIUXCS  DJICMEHTOB OOBCKTa HAa OCHOBAHWUHM CTATUCTUYECKUX JIAHHBIX
anajorungaoro BeposatHocTsM (Qi (an)) u (Qi (t2)) o popmynam (42 wiu 49).

3.1.20. Bepostaocts (Qi (f2)) i meHCTBYRONMX M CTPOSIIIMXCS 3JIEMEHTOB
00beKTa BBIYHCISAIOT HA OCHOBAHWUHM CTATHCTHYCCKHX JIaHHBIX aHAJIIOTHYHO
BepostHocTH (Qi (an)) o popmyste (43).

JIns TpOEKTHPYEMBIX 3JIeMEHTOB 00BekTa BeposTHOCTh (Qi (f2)) BBIUMCIAIOT
anajornyno BepostHocTH (Qi (an)) mo ¢opmyne (43) Ha OCHOBaHMM MapaMETPOB
HaJIS)KHOCTH COCTABHBIX YaCTEH.

3.1.21. Beposrtaocts (Qi (f3)) 1 (Qi (f5)) BEIUHCISIOT TOJNBKO IS JCUCTBYIOMIUX H
CTPOSIIUXCSL AJIEMEHTOB 00bekTa aHanornyHo BeposTHOCTH (Qi (an)) mo dopmyre
(42).

3.1.22. BepositHocth (Qi (f4)) BBIUMCASIOT Ui JEGHCTBYIOUIMX M CTPOSIIHXCS
DJIEMEHTOB O00BEKTa Ha OCHOBAaHMHM CTATUCTUYECKUX JAHHBIX AHAJIOTHYHO
BepostHocTH (Qi (on)) mo dopmyse (42), a s TMPOSKTHPYEMBIX AJIEMEHTOB IO
dopmye (43), Kak BEpOSTHOCTh OTKa3a 3alIUTHBIX CPEJICTB.

3.1.23. OTkpbITOE TUIaMsI ¥ UCKPBI TIOSBIISIOTCS B I-M 3J7IeMeHTe 00beKTa (CoObITHE
TH,) npu peanuzanuu 1000# 13 npuund hn. Bepostrocts (Qi (7/,)) BEIYUCISIOT 110

dbopmyne
0,(tn,)=1- [ [1-0,(h,)]. (59)
n=1



rae Qi (hn) — BeposATHOCTH peanu3aliuu Jr00i 13 Ny MPUYUH, TIPUBEICHHBIX HIKE,

Qi (h1)) — BeposSITHOCTH CXKUTaHUs TOIUIMBA B Iieyax I-ro 3jeMeHTa OOBbCKTa B
TEUCHHE TO/1a;

Qi (h2) — BeposTHOCTH IPOBEJICHUS Ta30CBAPOUHBIX U JIPYTHX OTHEBBIX padoT B I-
M 3JIEMEHTE 00BEKTa B TEUCHHUE TO/1a;

Qi (h3) — BepoATHOCTH HECOOIOACHUS PEKUMA KypEHHS B I-M 3JIeMEHTE 00bEKTa
B TEUCHHUE IO/1a;

Qi (h4) — BepOATHOCTH OTCYTCTBHS WJIM HEUCIPABHOCTH HCKPOTracUTeNeH Ha
JIBUTATENIIX BHYTPEHHETO CrOpaHMs, PACIOJOXKEHHBIX B I-M 3JIEMEHTE O0BEKTa B
TequHe roja;

i (Ns) — BEPOATHOCTH HCIOJIb30BAHUS PAOOUYUMH CIHUYCK, 3QKUTAIOK HIIH
ropeJIOK B I-M 3JIeMeHTE 00bEKTa B TCUCHHUE TO/Ia;

Qi (he) — BepoOATHOCTH BHIOPOCOB HATPETOTO ra3a U3 TEXHUYECKOTO 000PYI0BaAHMUS
B I-M 3JIeMeHTe 00BEKTa B TCUYCHUE IO/Ia;

Z — KOJIMYECTBO MPUYHH;

n — MOPSIKOBBINA HOMEP IPUYHHBL.

3.1.24. Bepositocts (Qi (h1)) BBIUMCHAIOT A BCEX DJIEMEHTOB OOBEKTA IIO

dbopmyne
KG m
0;(h)==2 Y1, (60)
T A

rae Ko — ko3¢ duiment 6e30nacHoCTH, ONpeAeIeHUe KOTOPOTo U3JI0KEHO B pa3ll. 4;
Tp — AHAJIM3UPYEMBIi IEPUOJT BPEMEHH, MUH;

M — KOJUYECTBO BKJIIOYEHUW TME€UYM B TEUCHHE AaHAIM3UPYEMOTro IMepuojaa
BpPEMEHU;
Tj — BpeMs paboThl Me4d i-ro 3JIeMeHTa OOBEKTa MPU j-M €€ BKIIOYCHUH B

TEUYEeHUE aHATU3UPYEMOT0 MEPHU0/ia BPEMEHH, MUH.

3.1.25. Bepostaoctu (Qi (h2)), (Qi (h3)), (Qi (h4)), (Qi (hs)) u (Qi (he)) BErUHCHSIFOT
TOJIBKO JIJISl JICUCTBYIOIIMX W CTPOSIIUXCS OOBEKTOB HAa OCHOBE CTATUCTHUYECKHX
JIAHHBIX aHAJIOTUYHO BeposiTHOCTH 110 popmyiie (60).

3.1.26. HarpeB BemiecTBa, OTIENBHBIX y3JI0B M TOBEPXHOCTEH TEXHOJIOTUYECKOTO
000pyI0BaHus i-r0 3JIeMeHTa 00BEKTa, KOHTAKTUPYIOIINX C TOPIOYEl CPeIoii, BhIIIe
JIOTTyCTUMOM TemriepaTypsl (coObitue 7/n) BO3MOXKEH TIpH peanu3anuu aroooi n3 K
OpUYHH. BEpOsSTHOCTH BBIUUCIIAIOT O (hopMyJIe

8
0(TH,) =1~ [1-0,(K,)} (61)
rae Qi (Kn) — BeposTHOCTB peanu3anuu Jr00it n3 Ky IpuyrH, MPUBEICHHBIX HUXE,
Qi (K1) — BeposSTHOCTH HarpeBa TOpPIOYEr0 BENIECTBA WM MOBEPXHOCTU

060py,Z[OBaHI/I$I I-ro  »neMeHTa OOBEKTa npnu BO3HUKHOBCHHU TICPCIPY3KU
SJICKTPOCETH, MAIIMHBI U aIlllapaTOB B TCYCHHUE I'0J1a:

Qi (K2) — BeposITHOCTh OTKa3a CHCTEMbI OXJIXKJICHHS armapara I-ro 3JeMeHTa
00BEeKTa B TCUCHHME T01a;
(K3) — BeposATHOCTh HarpeBa IMOBEPXHOCTEH M TOPIOYUX BEIIECTB TPHU

BO3HMKHOBEHUHM  TIOBBIIICHHBIX TMEPEXOJHBIX COMPOTHBICHUN  AJIEKTPUUECKUX
COEIMHEHUH I-TO dJIeMeHTa 00BEKTa B TEUCHHE T0/1a;

Qi (K4) — BeposSTHOCTDH MCIOJIB30BAHUS JIEKTPOHATPEBATEIBLHBIX MPHOOPOB B i-M
aNIEeMEHTE 00BEKTa B TEUCHHE T'0/1a;

Qi (Ks) — BeposATHOCTH HarpeBa MOBEPXHOCTEH MPH TPEHUU B MOIIMITHUKAX B I-M
aNIeMEHTE 00bEKTa B TEUCHHE T'0/1a;

Qi (Ks) — BeposSITHOCTH pa3orpeBa OT TPEHHUS TPAHCIOPTHBIX JICHT W TPHBOTHBIX



pEeMHEii B i-M 3JIeMEHTE B TEUCHHUE T0/1a;
Qi (K7) — BeposiTHOCTH HarpeBa MOBEPXHOCTEH MHCTPYMEHTA M MATCPUAIIOB MPH
00paboTke B I-M 3jieMeHTe 00beMa B TCUCHHE TO/1a;
Qi (Kg) — BeposATHOCTh HarpeBa rOpPIOYMX BEIIECTB B I-M 3JEMEHTE O0BEKTa 110
OITACHBIX TEMIEPATYP O YCIOBUSAM TEXHOJIOTHYECKOTO MPOoIlecca B TEUCHUE TOIa.
3.1.27. Tleperpy3ka >JEKTPUUECKHMX KOMMYHHKAIIMH, MallMH | ammaparoB
(coobiTre Ki) BO3MOXKHA TNpPU HEUCTIPABHOCTH WM HECOOTBETCTBHM AllllapaToB
3alIUTHI AIEKTPHUUECKUX CETEH, a TAKXKE MPH PeaTr3aliu JTF000i n3 NpuIrH Yn.
BepositHocts (Qi (K1)) Berumcsiror mo popmyiie

6
Qi(Kp=11- 11 [1-0,(,)] - Qi(2), (62)

rie Qi (Ym) — BEpPOSATHOCTh peai3alny Jr000H U3 ym MPHYUH, IPUBEICHHBIX HUXKE;

Qi (Y1) — BEpOATHOCTh HECOOTBETCTBHSI CCUCHHUS DIICKTPOIIPOBOJHUKOB HArpy3Ke
JJIEKTPONPHEMHHKOB B I-M 3JIEMCHTE B TCUCHHE T0/1a;

Qi (Y2) — BEepOSATHOCTB MOIKIFOUYCHHUS JTONOJIHUTEIBHBIX JICKTPOIPUEMHHUKOB B I-
M 3JIEMEHTE 00BEKTa B 3JICKTPOIPOBOJIKE, HE PACCUMTAHHOM Ha 3TY HArPYy3KY;

Qi (3) — BEpOATHOCTH YBEIUYCHHS MOMEHTA Ha Baly AJICKTPOJIBUTATENS B I-M
3JIEMEHTE 00BEKTa B TEUCHHE TO/1a;

Qi (Y4) — BepOATHOCTH MOBBIIICHUS HAIIPSHKCHUS B CETH I-T0 3JeMeHTa 00beKTa B
TCUCHHE TO/1a;

Qi (ys) — BeposiTHOCTH OTKNIIOYEHUS (as3bl (AByX(a3HbI pexuM pabOThI B
yCTaHOBKaX Tpex(a3HOro TOKa) B CETH i-T0 JIEMEHTa 00BEKTa B TEUCHHE T0/1a;

Qi (Y6) — BEpOATHOCTh YMEHBIICHHS CONPOTHBICHUS DJICKTPOIPUEMHUKOB B I-M
3JIEMEHTE 00BEKTa B TEUCHHE TO/1a;

Qi (z) — BepoOATHOCTH OTCYTCTBUS HECHCIPABHOCTH WM HECOOTBETCTBUS
anmapaToB 3aIUTHI YIEKTPUUYECKUX CHCTEM I-T0 3JeMEHTa 00BEKTa OT MEPErpy3KH B
TEUCHHE TOJ1a.

3.1.28. Beposraoctn (Qi (Y1), (Qi (72)), (Qi (), (Qi (¥5)), (Qi (Ye)) BBIUMCISIIOT
TOJBKO JIJIsl JEWCTBYIOMIUX M CTPOSIIUXCS OOBEKTOB aHAIOTHYHO BeposTHOCTH (Qi
(h1)) mo popmyue (60).

3.1.29. BepositHocth (Qi (Y3)) BBIYHMCISAIOT it JACHCTBYIOIIUX W CTPOSIIMXCS
o0bekToB aHanoruuHo BepostHocTH (Qi  (h1)) mo ¢opmyne (60)), a s
MPOCKTUPYEMBIX 00BEKTOB aHaIorudHo BepostHocTH (Qi (an)) mo dhopmyie (43), kak
BEPOSTHOCTh  3aKIIMHUBAaHHWS  MEXaHU3MOB,  TPUBOJUMBIX B  JCHCTBHUE
AIIEKTPOIBUTATEIICM.

3.1.30. Beposithocts (Qi (Z)) BBIUHCISIOT U1t IEHCTBYIONIUX 3JEMEHTOB OOBEKTA
anajornyno BepositHoctd (Qi (h1)) mo dopmyne (60), aast TPOSKTHPYEMbIX
9JIEMEHTOB MPHU OTCYTCTBHHU aIlIapaTOB 3allUThI IPUHUMAIOT PABHOM €IMHUIIC, a TIPH
WX HAJIMYMU BBIYUCIAIOT aHanoruyHo BepostHocTH (Qi (an)) mo dpopmye (43).

3.1.31. BepositHoctu (Qi (K2)) BBIUHCHSIOT Ui MPOSKTHPYEMBIX 3JIEMEHTOB
o0bekTa aHamorudHo BeposTHOCTH (Qi (an)) mo dopmyne (43), kak BEpPOSATHOCTH
OTKa3a YCTPOMCTB, 0OECMEUYMBAIOIINX OXJIAKICHUE ammapara, a Ui CTPOSIIUXCS U
JEHCTBYIOIINX AJIeMeHTOB aHajnoruuHo BeposTHocTH (Qi (h1)) mo popmyite (60).

3.1.32. Bepostaocts (Qi (K3)), (Qi (Ks)) u ( Qi (K6)) BBIUHCIAIOT TOJBKO IS
JCHCTBYIOIUX M CTPOSIIUXCA 00bekTOB aHajmoruuHo BepostHocTH (Qi (hi)) mo
dopmyite (60).

3.1.33. BepositHocts (Qi (Ks)) um (Qi (K7)) BBIUHCHSIOT IUISi TPOSKTHPYEMBIX
DJIEMEHTOB 00bekTa aHanornyHo BepostHOocTH (Qi (an)) mo dopmyne (43), kak
BEPOSTHOCTh OTKAa3a CUCTEMbI CMa3KH MEXaHU3MOB i-TO 3JIEMEHTA, & [Tl CTPOSIIUXCS



U JIEHCTBYIONIMX 3JeMeHTOB aHamoruuno BepostHoctH (Qi (h1)) mo dpopmyite (60).
3.1.34. Bepositrocts (Qi (Ks)) mpuHMMaIOT paBHOM €AMHUIIE, €CIIA B COOTBETCTBUU
C TEXHOJOIMYECKOW HEOOXOAMMOCTHIO MPOMCXOAUT HArpeB TOPIOYMX BEINECTB JIO
OIACHBIX TEMIIEPATYP, WIIH HYIIIO, €CIIA TAKOH MPOIIECC HE MPOUCXOIHT.
Beposithocth (Qi (7/n)) nosIBJICHUS B TOPIOYEM BEIECTBE WM MaTepUalie 04aroB
9K30TEPMHUYECKOTO OKHCIICHHS HIH Pa3lIONKEHHUs, MPUBOIAIINX K CaMOBO3TOPAHHMIO,
BBIYHCIISIOT 110 popMyJie

3
0,(TH,) =1~ 11 [1-Q,(m,)} (63)
rae Qi (Mn) — BEPOATHOCTH peak3aliuy Jr00i U3 My MPUYUH, IPHUBEICHHBIX HUXKE;
Qi (M) — BepOATHOCTH MOSIBICHHS M I-M 3JIEMEHTEe OOBEKTa O4ara TEIJIOBOI'O

CaMOBO3TOpaHUs B TEYCHHUE I'0J1a;

Qi (M2) — BEepOATHOCTH MOSIBJICHUS B I-M 3J€MEHTE 00beMa Ovara XMMHYECKOTO
BO3TOpaHUs B TCUCHHUE T0J1a;

Qi (Mm3) — BepOATHOCTh TOSBJICHUS B I-M dJeMEeHTe OObEKTa odara
MHUKPOOHOJIOTHYECKOTO CAMOBO3TOPAHHSI B TEUCHHUE T'OJIa.

3.1.35. Bepositnocts (Qi (M1)) BBIYKMCASIOT A BCEX 3JIEMEHTOB OOBEKTa I10
dbopmyiie

Qi (m)=0;(R) Oi(Py). (64)
rae Qi (P1) — BeposTHOCTH TOSBJICHHS B i-M 3JeMEHTEe 00beKTa B TEYEHHE roja
BEILIECTB, CKIIOHHBIX K TEIJIOBOMY CAMOBO3TOPaHUIO;

Qi (P2) — BepoOATHOCTH HArpeBa BEIECTB, CKIOHHBIX K CAMOBO3TOPAHUIO, BBIIIE
0e30macHOl TeMIepaTyphl.

3.1.36. Bepostaocts (Qi (P1)) BBIUHCIAIOT IS BCEX DJIEMEHTOB OOBEKTA II0
dopmysaam (60 nam 43).

3.1.37. BepositHocts (Qi (P2)) mpHHUMAIOT paBHOH €IMHUIE, €CIIH TeMIepaTypa
cpenibl, B KOTOPOW HAXOIUTCS OTO BEIIECTBO, BBINIC WM paBHA Oe30macHON
TeMITepaType WM HYJIIO, €CITH TEMIIEPaTypa CPEeIbl HIKE ee.

be3onacHyro TemrepaTypy Cpelnbl Ui BEIIECTB, CKIOHHBIX K TEIUIOBOMY
camoBo3ropanuio (ts), °C, BEIYHCIAIOT 10 hopMyIie

t. =0,7t,, (65)
rae tc — remmneparypa caMOBO3rOpaHus BELIeCTBa, Bbruncisemas mno 1. 5.1.6, °C.

3.1.38. BepositHocth (Qi (M2)) BBIYMCIAIOT I BCEX DIIEMEHTOB OOBEKTa IO

dbopmyne

0,(my)=0,(g1)-9;(g>) (66)
rie Qi (g1) — BEpOATHOCTH TMOSBICHUS B I-M 3JEMEHTE OOBEKTa XHMHYECKU
AKTHBHBIX BEIECTB, pEAardpylolIMXx MexXay co0oi ¢ BBIACICHUEM OOJBIIOTO
KOJIMYECTBA TEIUIA, B TCUCHUE T0/1a;

Qi (92) — BepoOATHOCTH KOHTAKTa XUMHYECKU aKTUBHBIX BEILIECTB B TEUEHUE TO/IA.

3.11.39. BepositHoctu (Qi (91)) 1 (Qi (92)) BBIYHCISIOT aHAJOTUYHO BEPOSITHOCTH
(Qi (hy) mo dopmyne (60), ecnu peanusanus coObITHIA 1 U (2 OOyCIIOBIICHA
TEXHOJOTUYECKUMH YCIOBUSIMH WJIM MEPONPHUATHIMH OPraHU3aIllMOHHOTO XapakTepa
¥ BBIYMCIISIOT aHanoru4Ho BepositTHocTd Qi (on) mo ¢opmye (43), eciu 3TH COOBITHSA
3aBUCAT OT HAJCKHOCTH 000PY/I0BaHHSI.

3.1.40. BepositHocTh (Qi (M3)) paccUUTHIBAIOT IS NEHCTBYIOMIMX M CTPOSIIUXCS
00bekTOoB aHamoruuHo BeposTHocTH (Qi (h1)) mo dopmyie (60).

3.2. Bepostnocts (Qi (BY)) Toro, uYTo BOCIUIAMEHSIONIASACS CIIOCOOHOCTH

MOSIBUBIIIETOCS B I-M  3JIeMEHTe O0BEeKTa N-T0 DHEPreTHYECKOro (TEIIoBOro)
HMCTOYHUKA JOCTAaTOYHA IS 3aKUT'aHUS K-U TOPHOYEH Cpebl, HAXOIALIEHCS B 3TOM



9JIEMEHTE, OMNPEICISCTCS IKCICPUMEHTAIBLHO MM CPaBHEHHEM IapaMeTpoOB
SHEPreTUYECKOro (TEIIOBOr0) HMCTOYHHMKA C COOTBETCTBYIOIIMMH ITOKa3aTeIsIMU
M0XKAPHOM OMACHOCTH TOPIOYEH CPeIbl.

3.2.1. Ecmu pammeie s onpexenenus (Qi (BY)) orcyrerByror wmam  ux
JIOCTATOYHOCTh  BHI3BIBAET COMHEHHME, TO 3HaueHume BepostHoctd (Qi (BF))
NPUHUMAIOT PaBHBIM 1.

3.2.2. Bepostaocts (Qi (B*)) npunrMarOT paBHOM HYJIIO B CIAEAYIOIMUX CIIydasX:

€CIM WCTOYHHK HE CIOCOOeH HarpeTh BemiecTBo Bbimie 80% 3HaYeHUS
TEMIEpaTypbl CaMOBOCIUIAMEHEHHUS BEIIECTBA WM TEMIEPaTypbl CaMOBO3TOpPaHUS
BELIECTBA, UMEIOLIET0 CKIOHHOCTb K TEIJIOBOMY CaMOBO3TOPAHHUIO;

€CJIM PHEprus, nepeAaHHas TEIUIOBBIM MCTOYHUKOM TOproueMy BellecTBY (Iapo-,
ra3o-, bUIEBO3AYIIHOM cMecn) Huke 40% MUHIMATBHON SHEPTUH 3aKUTaHUS;

€CIM 3a BpEeMs OCTBIBAHUS TEIUIOBOI'O HCTOYHUKA OH HE CIOCOOEH Harperb
TOpIOYME BEIIECTBA BhIIIE TEMIIEPATYPhl BOCIUIAMEHEHHS,

€ClIi BpeMsl BO3JCWUCTBUS TEIUIOBOTO MCTOYHHMKA MEHBIIE CyMMBI MepHoia
MHAYKIMU TOproYeil cpebl U BpEMEHH HarpeBa JIOKaJbHOIO 00beMa 3TOM cpeabl OT
HAYaJIbHOM TEMIEPaTyphl 10 TEMIIEPATyPbl BOCILIIAMEHEHUSI.

3.3. JlaHHBIE O MOKaPOOIACHBIX MapaMeTpax MCTOYHUKOB 3a)KUTAHHS MTPUBEICHBI
B pasl. 5.

3.4. llpu 00OCHOBaHMHM HEBO3MOXXHOCTH pacyeTra BEpPOSTHOCTU IOSBICHUS
MCTOYHUKA 32)KUTAHUA B PACCMATPUBAEMOM 3JIEMEHTE 00BEKTa C Y4ETOM KOHKPETHBIX
YCIIOBHI €T0 SKCIUTyaTalllu JOIYCKAETCS BEIUUCIIATE 3TOT MapaMeTp 1o GpopmyIie

O, (M13)=1- e (V/us) ’ ©7)

rJie T — BpeMst paboThI I-T0 dJIeMEHTa 00BbEKTa 3a aHATM3UPYEMBIN MTEPHUOJT BPEMEHH,
q;

1,, =3,03-10* E;* — cpemHee BpeMst paGoOThI I-r0 3IeMeHTa 00beKTa 70 MOSBICHHS
OJIHOTO MCTOYHUKA 3aXUTanus, 4; (Eo — MUHUMAaNbHAs SHEPTUS 32KUTAHUS TOpIOYe
cpenpl i-ro amemenTa o0bekTa, k).

3.5. Ilpu HEOOXOAUMOCTH YYMUTHIBAIOT W WHBIC COOBITHS, TPHUBOISIINIME K
MOSIBJICHUIO UCTOYHUKA 3aKUTAHMUS.

4. O6mue TpeOoBaHHUsI K MporpamMe cOopa M 00padOTKH CTATHCTHYECKHMX
JAAHHBIX

4.1. Tlporpammy cOopa CTaTHCTHYECKHX JAHHBIX pa3padaThIBAlOT IS
JNEHCTBYIOIINX, CTPOSIIUXCS W MPOCKTHPYEMbIX OOBEKTOB Ha OCHOBE aHaIH3a
MO’KapHON OMACHOCTHU MTOMEIICHUH U TEXHOJIOTHYECKOTO 000PYI0BAHUS

4.2. Ananmu3 TOXApHOM OMACHOCTH TMPOBOJSAT OTIACIBHO IO  KaXKIOMY

TEXHOJIOTMYECKOMY  ammapary, I[OMENICHHUI0O ¢  3aKaHYMBalOT  Pa3pabOTKOM
CTPYKTYpPHOH CXE€Mbl NIPUYUHHO-CIEACTBEHHOM CBSI3M  IMOXKApOB3PHIBOONACHBIX
COOBITHI, HEOOXOAUMBIX M JOCTAaTOYHBIX JUIsi BO3HUKHOBEHHS IOKapa (B3phiBa) B
o0OBbekTe (mamee — MoJeNbh BO3HUKHOBEHUsS Moxkapa). OOmmii BUJ CTPYKTYpHOI
CXEMBI BO3HUKHOBEHHUS MOXapa B 3JJaHUH IOKa3aH Ha 9epT. 2.
4.3. CTaTUCTUYECKHE JTaHHBIE O BPEMEHHU CYIIECTBOBAHUS I0XKAPOB3PHIBOOMNACHBIX
COOBITUI Ha JEHCTBYIOMINUX U CTPOAIINXCS 00bEKTaX U BpeMEHH 0€30TKa3HOM pabOoThI
Pa3IMYHBIX H3CTHH TPOCKTUPYEMBIX OOBEKTOB COOMPAIOT TOJBKO MO COOBITHSIM
KOHEUYHOTO YPOBHS, TPUBEACHHBIM Ha MOJICJIA BO3HUKHOBEHUS MOXKapa, /11 KOTOPBIX
B METOJE OTCYTCTBYIOT aHAJTUTUUECKHE 3aBUCUMOCTH.
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4.4. Ha ocHOBaHMM MOJEIM BO3HUKHOBEHHUS IMOXapa IO KaXJIOMY 3JIEMEHTY
0o0bekTa pa3padbarpiBarOT (POpMBI cOOpa CTaTUCTUYECKOW MH(POPMAIMK O MPUYHUHAX,
peanu3amus KOTOPBIX MOXKET MPUBECTH K BOZHUKHOBEHUIO TIOXkKapa (B3phIBa).

4.5. Craructuueckyro HH(pOpMaIMIO, HEOOXOQUMYIO JUIs pacyera IMapaMeTpoB
HAJICKHOCTH PA3JIMYHBIX M3/ICTHNA, UCIOIb3yEeMbIX B MPOEKTHOM PEIICHUH, COOMpPAET
NpOEKTHas OpraHM3alus Ha JedcTByromux oObekTax. IIpu sTOoM ans HaOmroneHUs
BBIOMpAIOT W3JeNMsl, paboTarolue B IEPUOJ HOPMaJIbHOW OKCILTyaTalldd U B
YCIOBHSX, UJIEHTUYHBIX TE€M, B KOTOPBIX OYyAET IKCIUTyaTUPOBATHCS MPOEKTUPYEMOE
u3JIeNne.

46. B KkauecTBe HCTOYHHKOB HH(popMalMu O  paboTOCHOCOOHOCTH
TEXHOJIOTMYECKOr0 000pyA0BaHUS UCIIOJIB3YIOT:

JKYPHAJIbI CTapILero MalluHKUCTA;

CTaplIETro annapaTyrka;

HayaJbHUKA CMEHBI,

ydeTa npobdera 000py10BaHMS;

neeKTOoB;

PEMOHTHBIE KapThl;

eXeMecsuHbIe (eKeKBapTaJIbHbIC) TEXHUUECKNE OTUETHI;

OTYETHl PEMOHTHBIX CITYKO;

rpaduK IIaHOBO-TIPEAYIPEAUTENBHBIX PEMOHTOB;

eXeMeCsYHbIe OTUEThl 00 UCII0JIb30BaHUH 000PYOBAHNUS;

CIpaBOYHBIE U NMACTIOPTHBIE JAHHBIE O HAJAEKHOCTH PA3IMYHBIX HJIIEMEHTOB.

4.7. VcrounukamMu MH(pOpMAMM O HAPYLIEHUH MPOTUBOIIOKAPHOTO PEXHUMA B
MOMEIICHUSX, HEHCIIPABHOCTH CPEJICTB TYIICHUS, CBSI3U M CUTHAIM3ALUU SBJISIOTCS:

KHUTa cITy>k0bl 00bekTOBOM noxapHoit uactu MBJ] CCCP;

KYpPHAJ JIOTIOJIHUTENBHBIX MEpPONPUATHI MO OXpaHe 00beKkTa (11 OOBEKTOB,
oxpansieMbIX noxxapHoit oxpanoii MBJ] CCCP);

KypHaJ HaOJII0A€HUS 32 IPOTUBOIOXKAPHBIM COCTOSIHUEM 00bEKTa (1711 00BEKTOB,
oxpaHseMbIX noxkapHoit oxpanoii MBJI CCCP);



JKypHaJI OCMOTpa CKJAJOB, JadopaTopuil M Apyrux IMOMENIEHUN mepes Hux
3aKpPBITHEM 110 OKOHYaHUU padOThI;
npeanucanus ['ocynapcrsennoro noxapuoro Hagzopa MBJl CCCP;

AaKThbI

COCTOSIHUSI OOBEKTOB;
aKThl O HAPYIICHUH MPABUII TIOKAPHON OE30MaCHOCTH OpraHoB [ 0Cy1apCTBEHHOTO
noxapHoro Haazopa MBJ[ CCCP.
4.8. Tlpu pazpabotke opm cbopa u 00pabOTKH CTATHCTUYECKOW WH(POPMAIUU
UCTIONB3YIOT:

HACTaBJICHHUE [0 OpTraHU3aAUH MPOPHIAKTHYECKOW padbOTHI

MOXapHO-TCXHUYCCKUX

KOMHUCCUA O TMPOBEPKE

IMPOTHUBOIIOKAPHOIO

Ha OObBEKTax,

OXpaHsSEeMbIX BOCHU3MPOBAHHOW M TMpodheCcCHOHATBHOW TokapHOH oxpaHbl MBJI

CCCP;

ycTaB cityk0bl oxapHoi oxpansl MBI CCCP;
dbopmy, IpuBEICHHYIO B Ta01. 4.

Tabmuua 4
Haumenos| Anamusupyemoe | [lopsnkos [ara u Bpems O6ee
aHue coObITHE bIii HOMEp Bpewms 1j| Bpems (1)
(mpuynHa)
anammsupy | Haumenos |O603Ha| peanusaiiy | 0OHapy | ycTpaHeH |CymiecTs | paboThl i-
€MOro a- YECHUE | U COOBITHS | JKEHHS ust OBaHUS ro
3JIEMEHTA HUE (mpuunHBbl) | (BO3HUK | (BOSHUKH |COOBITHS | 2JIEMEHTA
o0BeKTa HOBEHMSI| OBEHMS) | IPUYUH | OOBEKTA,
) IPUYUHBI bl MUH
MIPUYHH
bl
Kommpecc |Paspymren | 1 01.03.84| 1.3.84 5 18-10*
op ue y3JI0B U 10-35 10-40
MEepBOro  |IeTaneit
Kackaza
MTOPLIHEBO 2 10.4.84 | 10.4.84 4
i TpymIbI 15-17 15-21
3 21.5.84 | 21.5.84 5
12-54 12-59
4 17.12.84| 17.12.84 3
01-12 01-15

4.9. Ha ocHOBaHMM COOpaHHBIX JAHHBIX BBIYHCIISIOT KOAPPUITUSHT OC30IMaCHOCTH
Ks B crieayromieit mocaeaoBaTeIbHOCTH.
4.9.1. BBUMCISIOT CcpeAHEe BpeMs CYIIECTBOBAaHHUS IMOKapPOB3PHIBOOMIACHOTO
coObITHSA (T0) (CpemHEE BpeMsl HAXOXKICHHS B OTKa3e) 1Mo ¢hopmyIie

Tp=— T,
m &=/
j=1

IJIe Tj — BpPEeMsi CYIIECTBOBAHUS I-I'0 TI0KapOB3PBIBOOIIACHOTO COOBITHSI, MUH;
M — o011ee KOJIMYECTBO COOBITHH (M3IeNHiA);
] — TOPSAKOBBINA HOMEP COOBITHS (M3IEIHs).
4.9.2. Toueunyto oueHky nucnepcuu (Do) cpemHero BpeMeHM CyIIECTBOBAaHUS

H0KapOB3PBIBOOIIACHOTO COOBITHS BEIYUCIIAIOT 110 (pOopMyIie

(68)




N ey
DO_WI_1 jz_l:(‘t] TO) . (69)

4.9.3. Cpennee KBaJpaTHYECKOE OTKJIOHEHUE (O TO) TOYCYHON OIICHKH CPEIIHETO

BPEMEHU CYIIECTBOBAHMS COOBITUS — To BHIYMCIISIOT 110 (hOpMyJIe
1 & 2
Gy =Dy = EZ(Tj_TO) - (70)
J=1

4.9.4. VI3 Tabu. 5 BeiOuparoT 3HaueHue ko3 duimenrta tp B 3aBUCUMOCTH OT YUCIIa
crenenert cBo0o bl (M-1) npu goBeputenbHOi BepostHOcTH $=0,95.

Tabmuua 5
m—1 1 2 Or3 10 | Or6 10 | Ot 11 1O 20
5 10 20
tp 12,71 | 4,30 3,18 2,45 2,20 2,09

495. Kospdunuent 6Oesomacuoctd (Ks) (kod3hGHUIMEHT, yYUTHIBAOIIUIA
OTKJIOHCHHE 3HAYCHHs Iapamerpa To, BbIUKCIEHHOro mo ¢opmyne (68), or ero
UCTHHHOTO 3HAYCHUs1) BBIYUCIISIOT U3 (hOPMYJIbI

130,

K;=1+ i ¢, (71)

To

4.9.6. Ilpu peanu3anuu B TE€YEHUE TOJa TOJIBKO OJHOTO COOBITHS KOA(PPHUIMEHT
0€30I1aCHOCTH IPUHUMAIOT PAaBHBIM €IUHHUIIE.

5. OmpeneneHue MO0KaApOONACHBIX MNAapPaMETPOB TeMJOBBIX MCTOYHHKOB
HHTEHCUBHOCTH 0TKA30B 3J1eMeHTOB

5.1. [oxxapoonacHble TapaMeTphbl TEIIOBBIX UICTOYHUKOB

5.1.1. Pa3psao ammocgeproeo snexmpuvecmea

5.1.LL. IIpsmoii yoap monrnuu

OnacHOCTh MPSAMOTO yAapa MOJHHMM 3aKJIIOYAeTCs B KOHTAKTE TOpPIOYEN cpenibl C
KaHaJOM MOJHUM, TemmepaTypa B KoTopoMm pgocturaer 30000°C mpu cuie Toka
200000 A u Bpemenu geiictBusi okono 100 mkxc. OT mpsMoro ynapa MOJHHH
BOCIIJIAMEHSIOTCS] BCE TOPIOYNE CPEJIBI.

5.1.1.2. BmopuuHoe 8o30eticmaue MoaIHUuU

OnacHOCTh BTOPUYHOTO BO3JCHCTBUS MOJIHUM 3aKIIOYAe€TCS B  HMCKPOBBIX
paspsagax, BO3HMKAIOIUX B pE3yjibTaTe HMHIYKIMOHHOTO M 3JIEKTPOMArHUTHOIO
BO3/ICUCTBUSI aTMOC(HEPHOTO DIIEKTPUYECTBA HA NMPOW3BOACTBEHHOE 000pYyIOBaHHE,
TpyOONPOBOJABI M CTPOUTENIbHBIE KOHCTPYKIMH. OHEpPrus MCKpOBOrO paspsia
npeBbimaer 250 Mk W mocTaTOYHA Ui BOCIUTAMEHEHHS TOPIOYMX BEIIECTB C
MUHUMAIBHOU 3Hepruei 3axxuranus 10 0,25 Jx.

5.1.1.3. 3anoc evicokoco nomenyuana

3aHOC BBICOKOTO IMOTEHIMAla B 3/JaHUE MPOUCXOAUT IO METANTHYECKUM
KOMMYHHUKAIMSIM HE TOJBKO TIPH HMX TMPSMOM TOPOKEHHH MOJHHEW, HO W IIPH
pacIoo)KeHNH KOMMYHUKALMH B HEMOCPEIACTBEHHOM OJM30CTH OT MOJHHUEOTBOJA.
[Ipu coOmtogeHNM  OE€30MAaCHBIX  PACCTOSIHMM  MEXAy MOJHUEOTBOAAMH U
KOMMYHHUKAIMSIMA SHEPTUsl BO3MOMKHBIX HCKPOBBIX pa3psiOB JAOCTHraeT 3HAUYEHUI
100 /I u 6osee, TO €CTh TOCTATOYHA ISl BOCIIAMEHEHHSI BCEX TOPIOYNX BEUIECTB.

5.1.2. Dnexmpuueckas uckpa (0yea)

5.1.2.1. Tepmuueckoe Oeticmeue moKog KOPOMKO20 3aMbIKAHUSL

Temnepatypy npoBoanuka (tnp), °C, HarpeBaeMoro TOKOM KOPOTKOT'O 3aMbIKaHUS,



BBIUUCIISIOT IO (hopmyie
2
Lp =t +—1Ké IfnT“ ; (72)
np'"*'np
rae ts — HavanbHas TeMIepaTrypa npoBojgHuka, °C;

lx.s — TOK KOPOTKOTO 3aMbIKaHus, A;

R — comporuBienue npoBogHuka, Om;

T3 — BPEMsI KOPOTKOTO 3aMbIKaHHUs, C;

Crp — TEIJI0EMKOCTh IIPOBOJHUKA, I[>K~I<r'1-K'1;

Myp — Macca NpOBOJHMKA, KT.

BocnamenseMocth kabeiss M MPOBOAHHMKA C W3OJISLMENH 3aBUCUT OT 3HAUYCHUS
KPaTHOCTH TOKAa KOPOTKOTO 3aMbIKaHUS lis;, T. €. OT 3HAYCHHS OTHOWICHHS lcs K
JUIMTETIFHO JOMYCTUMOMY TOKY KaOens wid mpoBoja. Eciu 3Ta kpaTHOCTh Oosblie
2,5, Ho Menbmie 18 mus kabens m 21 st mpoBoja, TO MPOUCXOTUT BOCILUIAMCHCHHE
MOJIMBUHUJIXJIOPUAHON U3OJIALIUU.

5.1.2.2. Dnekmpuueckue uckpol (Kaniu Memania)

DNeKTpUYecKue UCKPHI (Karuid MeTaia) oOpa3yroTcsl IpU KOPOTKOM 3aMbIKaHUU
AJICKTPOTIPOBOJIKH, SJICKTPOCBAPKE W IMPHU IUIABIICHUU DJICKTPOJOB SJICKTPHUSCKUX
JaMmn HakaluBaHUs oOIIero Ha3HadyeHus. PasMep Kamenp MeTauila OpU 3TOM
nocTuraer 3 MM (IIpU MOTOJIOYHOH cBapke — 4 mM). [Ipu KOpPOTKOM 3aMBIKaHUU U
9JIEKTPOCBAPKE YACTHUIBl BBUICTAIOT BO BCEX HAIPABICHUAX, U HUX CKOPOCTb HE
npessimaer 10 u 4 m-c! coorBercTBeHHO. TeMmepaTypa Kamenlb 3aBHCHT OT BHJA
MeTalljla U paBHa TemrepaType IUiaBjieHus. TemmepaTypa Kamelb aJlIOMHHHS TMPH
KOpoTkoM 3ambikanuu pgocturaer 2500 °C, temmepaTypa CBapOYHBIX 4YacTUI[
HUKEJICBBIX YacTHII JlaMIT HakanuBaHus nqocturaet 2100 °C. Pazmep karens mpu pe3ke
MeTanna gocturaer 15—26 M, ckopocth — 1 m-c! Temmeparypa 1500 °C.
Temnepatypa ayru npu cBapke u peske gocturaet 4000 °C, mosTomy ayra siBIsS€TCS
MCTOYHUKOM 3)KUTAaHUS BCEX TOPIOYHMX BEIIECTB.

30Ha pasjieta YaCTUI] MPU KOPOTKOM 3aMBIKAHWHM 33aBHCHT OT BBICOTHI
pacmooXKeHus MPOBOJia, HaualbHOW CKOPOCTH TOJIeTa YaCTHll, yria BbUIeTa U HOCUT
BEPOSATHOCTHBIN Xapakrtep. [Ipu BeIcoTe pacmoyiokeHus mpoBoaa 10 M BEpOSTHOCTH
normaiaHus yacTtuil Ha paccrosiuue 9 M cocrasisietr 0,06; 7M—0,45 u 5 v—0,92; npu
BBICOTE PACIOJIOKEHUST 3 M BEPOSATHOCTH TIOMAJaHUS YaCTHII HAa PAcCTOSHHE 8 M
cocrapnsier 0,01, 6 M — 0,29 u 4 m— 0,96, a npu BeicoTe 1 M BEepOSATHOCTH pasiera
yactury Ha 6 M— 0,06, 5m — 0,24, 4 m — 0,66 1 3 M — 0,99.

KonunuecTBO TEMmIoOThI, KOTOPOE Karulsi MeTajla ClocoOHa OTAATh roproyeil cpeze
IpPH  OCTBIBAHWUU JI0 TEMIEpaTypbl €€ CaMOBOCIUIAMEHEHHS, PACCUYUTHIBAIOT
CJICAYIOUIMM CIIOCOOOM.

CpeJHIO CKOPOCTh MOJIeTa KAl MeTa/lla Py CBOOOIHOM MajeHHuH (x), M-,
BBIUUCIISIOT IO (hopmyIie

o, =0,52gH, (73)

rae g=9,8l Mm-ct — YCKOpEHHE CBOOOHOTO TIa/ICHHS,
H — BpIcoTa majeHus, M.
O6nem karmm Metanna (Vi), M3, BRUHCIAIOT 110 popMyIie

3
_ ndj

V, = =0,524d}, (74)

rjae dx — auameTp Karuiu, M.
Maccy karuta (Mk), KT, BBIYUCISIOT 10 hopmyJie
my =Vipy, (75)



Tac p — IUIOTHOCTH METAJlia, KI"M-3.

B 3aBucHMOCTH OT NPOJOIDKHTEIHHOCTH IOJIETa KAallIi BO3MOXXHBI TPH €€
COCTOSIHUS: )KUJKO€, KPUCTAITH3AINU, TBEPIOE.
Bpemsi monera Kamm B pacIUlaBI€HHOM (GKHJIKOM) COCTOSHHH (Tp), C,
paccUUTHIBAIOT 1O (hopMyIie
_ CP My TH - TO
T, = -In ,
- Sk Tru - TO
gl
rne Cp — yzenbHas TEIIOEMKOCTh paciuiaBa MeTtaiuia, Jk-k K™,
Mk — Macca Karuiu, Kr;

S¢=0,785 d} — muommaab MOBEPXHOCTH KAIlIH, M

(76)

2.
i)

Tu, Ton — TeMIepaTypa Kalid B Hadaje IOJIeTa W TeMIleparypa IUIaBICHUS
MeTajla COOTBETCTBEHHO, K;

To — Temmeparypa okpyxaroien cpeabl (Bo3ayxa), K;

a— K03 GUIIUEHT TerIooTaauH, BT, M2 KL,

KoadduimeHT TermnooTaaqu onpenessiioT B CISAYOIIeH OCIeI0BaTEIIbHOCTH

a) BBIYHCIISAIOT YuCIio PeitHonbaca mo Gopmysie

o, -d
Re=—+—& (77)
A4
rae dx — auaMeTp Karuid M;
_ 6 .

v = 151.10° — xodQPUIMEHT KUHEMATHUECKON BA3KOCTH BO3AyXa IpHU
temneparype 20°C, m2-c.

0) BeruucHAIOT KpuTepuit Hyccenbra mo gpopmyne

N, =0,62Re*, (78)
B) BBIYHCIISIIOT KOA(PPHUIMEHT TEIUIOOTAAYH 10 PopMyIie
ge Nuh 1 (79)
dk

e Ap=22-10" — ko> YHIHEHT TemIonpoBOAHOCTH Bo3ayXa, Br-m?- -K 1,
Ecnm 1<1,, TO KOHEUHYIO TEMIIEPaTypy KarlIk ONMPEAEISIOT IO popMyIie

w8 1) (80)
M

BpeMmst monera karmiay, B TEYCHHE KOTOPOTO MPOUCXOAHUT €€ KPUCTAILIH3AIus,
OTIPEACIISIOT MO hopMyTie

TK{)H :T0+(TH _TO)'exp (_

_ my - Ck‘p
Tip = ,
0L'Sk '(Tn,v _TO)
rie Cp — y/enbHas TeroTa KpUcTauIH3auy MeTanna, JIx-Kkrt,
Ecnn 1p<t<(tp+Tip), TO KOHEUHYIO TeMIIepaTypy Karlid OoNpeAesstoT o Gpopmyse

(81)

TKOH = Tn.z' (82)
Eciu t>(tp+Tip), TO KOHEUHYIO TEMIIEpaTypy Kaljd B TBEPAOM COCTOSHUH
OTIPEICTISAIOT 1O hopMyJTie

TKDH :TO +(Tn,7 _TO) exp {_%'[T_(Tp +Txp)]}9 (83)
k"M

rae Cx — yJlienbHas TEeIJI0eMKOCTh MeTaia, [k Kr LK
KomuyectBo Ttermma (W), Ik, ormaBaemoe Karmied Meraimia TBEPAOMY HIIH
KUJKOMY TOPIOYEMY MaTepually, Ha KOTOPBIM OHA MOMNalia, BEIYUCISIOT 10 hopMyIie
W=V P Cr Loy —Tee) K, (84)
rae Tcs — Temmneparypa caMOBOCIUIAMEHEHHS TOprouero Marepuana, K;
K — xo3¢dunnent, paBHbI OTHOIICHUIO TEIUIA, OTJAHHOTO TOPIOYEMY BEIIECTBY,



K SHEPruH, 3allaCeHHOM B Karuie.

Ecnu oTcyTCTBYET BO3MOXKHOCTH ompeneicaust kodddummenta K, To IPUHAMAIOT
K=1.

Bonee crporoe ompeneneHue KOHEUHOW TEMIEpPaTyphl KAl MOXET OBITh
MIPOBEJICHO MPH y4eTe 3aBUCUMOCTH K03(PUIIMeHTa TeII0O0TAauN OT TEMIIEPaTypHI.

5.1.2.3. Dnexmpuueckue 1amnvl HAKAIUBAHUA 0OWE20 HAZHAYEHUS

[TocxapHasi OMacHOCTh CBETUJILHUKOB OOYCIIOBJIEHA BO3MOXHOCTHIO KOHTAKTa
TOpIOYEH cpeibl ¢ KOMOOW JIIEKTPUYECKOW JIAMITBl HAKAIWBAHHS, HATPETOW BHIIIEC
TEMIEpaTypbl CaMOBOCIUIAMEHEHHUs roproyeil cpesl. TemmepaTypa HarpeBa KoJObl
ANEKTPUYECKON JIaMIOYKM 3aBUCUT OT MOIIHOCTH JIaMIIbl, €€ pa3MepoB U
pacrojoXKeHusi B IPOCTPAHCTBE. 3aBUCHMOCTh MaKCHUMaJbHOW TeMIepaTyphl Ha
KOJIOE TOPHU3OHTAIBHO PACHOJOKEHHOW JIaMIbl OT €€ MOIIHOCTH M BPEMEHHU
MpUBE/ICHA Ha uepT. 3.
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5.1.2.4. Hckpvl cmamuuecko2o siekmpuiecmea

Ouepruto uckpsl (Wy), [k, cnocoOHOM BO3HUKHYTH MO JCHCTBUEM HAIPsKEHUS
MEXJy TUIACTUHOW W KaKUM-TMOO 3a3€MJIEHHBIM IPEAMETOM, BBIYMCIAIOT 10
3araceHHOl KOHAEHCATOPOM 3HEPTUH U3 (HOpMyIIbI

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

rae C — eMKOCTh KOHzieHcaTopa, D;

U — Hamnpsiokenue, B.

Pa3HocTe moOTEHIMANIOB MEXIYy 3apsDKEHHBIM TEJIOM M 3€MIIEH  HU3MEPSIIOT
3JIEKTPOMETPAMU B PEaJIbHBIX YCIOBUSIX IPOU3BOACTBA.
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Ecin Wi>0,4 Wyss ( Wyos — MHUHHMaNbHAs SHEPrHs 3aKUTaHHs CPEJibl), TO
HCKpPY CTaTHYECKOI0 AJIEKTPUYECTBA PACCMATPUBAIOT KaK HCTOYHUK 3a)KUTaHUSI.

PeanbHyto omacHOCTH TPENCTABIACT “‘KOHTAKTHAsW ~ AJICKTPHU3ALUS JIIOJACH,
paboTtarommx ¢  ABWKYUIMMHCS — JUPJCKTpUYECKUMHU  Marepuanamu. llpu
CONPUKOCHOBEHMH 4YEJIOBEKAa C 3a3€MJICHHBIM IPEAMETOM BO3HUKAIOT HCKPBI C
sHeprueit ot 2,5 1o 7,5 M/Ix. 3aBUCUMOCTb HEPTUU IEKTPUUECKOTO pa3psiia ¢ Tena
YyeJIoBeKa U OT MOTEHIMAJIa 3apsA0B CTATUYECKOTO AIEKTPUYECTBA MIOKa3aHa Ha 4YepT.
4.

5.1.3. Mexanuueckue (ppuxyuonnvie) uckpvl (UCKpbl 0m yoapa u mpemiis,)

Pa3mepsl uckp yaapa u TpeHus, KOTOpbIe MPEICTaBISIOT COO0M pacKaIeHHYIO 10
CBEUCHHUS YaCTWYKy MeTajula WM KaMmHs, oObrdHO He mpeBbimaioT 0,5 MM, a ux
TeMmreparypa HaxoJIuTcs B Ipelenax TeMmIeparypbl IUIaBJICHHUS  MeTajula.
Temnepatypa HCKp, 0OpasyloUMXcs MpH COYJAapEHHUU METAJIOB, CIOCOOHBIX
BCTyNaTb B XHWMUYECKOE B3aUMOACHCTBHE JApPYyr C JPYIOM C BBLIEIECHUEM
3HAUUTENIBHOIO KOJMYECTBA TEIlIa, MOXET MPEBBIIATh TEMIIEpaTypy IUIABICHUS U
MI03TOMY €€ OIPEAEIAIOT IKCIEPUMEHTAIBHO UIIM PACUETOM.

KonnuecTtBo TemnoTel, OTAaBaeMO€ MCKpOM MpHU OXJAXIEHUU OT HaydalbHOMI
Temneparypbl 1y [0 TemmepaTrypbl CaMOBOCIUIAaMEHEHHs Troproueil cpensl tes
BBIYHCIISIOT HO popmyiie (84), a BpeMsl OCThIBaHUS T — CIICAYIOIIUM 00pa3oM.

OtHowenue temmeparyp (®rn) BEIUUCISIOT 110 GopMyJie

©,= % (86)
H 6
rae t, — temmepartypa Bo3ayxa, °C.
Kospdunuent remnooraaun (), Br-m2 K, Bpraucisior no dpopmyne
o =188,w,, (87)
rzie Wy — CKOPOCTB T10JIeTa HCKPBI, M-C ™.,
CxopocTh HCKpBI (Wy), 00pa3yromieicss mpu yaape CBOOOTHO IMaaroIero Tena,
BBIYHUCIISIOT TI0 opMmyIie
w, =2¢H. (88)
a IpH yAape o Bpalarouieecs Teno mno Gopmyine
w, =2n-n-R, (89)
rjie N — YacToTa BpalleHus,, C .,
R — paauyc Bpamaroierocs Tena, M.



CkopocTh Tonera HCKp, 00pa3yromuxcsi Ipu padboTe ¢ yJapHbBIM HHCTPYMEHTOM,
NpUHUAMAIOT paBHOH 16 M-cl, a ¢ BbicekaeMbIx TpH XoabOe B 0OYBH, MOAOMTOI
METATHYICCKUMI HAOOHKAMH WK TBO3IAAMH, 12 M-t

Kpurepuii buo BeraucisroT no gpopmyie
B = %0 (90)
A
rjae dy — JIuamMeTp UCKpPHI, M;
Auw — KO3(G(ULIMEHT TEIIONPOBOJIHOCTH MeETalllla HUCKPBl IPU TemIepaType
caMoBOCIIaMeHeHus roprodero Bemectsa (tes), Br m 1K™,
[lo 3HaueHUSM OTHOCHUTEIILHOW H30BITOUHOW TemmepaTypsl On M Kputepus Bj

OTIPEIEIISIOT 10 l"pa(bI/IKy (uepr. 5) kputepuii Dypse.
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JTMTeIhHOCTh OCTHIBAHUS YACTHIIBI MeTaJIIA (T), C, BEIYUCIISIOT 10 (hopmyrie

FO 2
T:T'ducupu’ (91)
u
rne Fo — xputepuit dypee;
Cu — TeIJIOEMKOCTh MEeTajula UCKPBhl IpPU TEeMIIepaType CaMOBOCILIAMEHEHUS
roprodero semectsa, Jx-kr K
Pu — IUIOTHOCTb METAUIA MCKPbl IIPU TEMIIEpaType CaMOBOCIUIAMEHEHUS

TOPIOYETO BEIIECTBA, KI-M ™,

[Ipy HanmuuuM SKCHEPUMEHTAJbHBIX JaHHBIX O MOKHUTAoLIed CHocoOHOCTH
(GPUKIIMOHHBIX MCKpP BBIBOJ 00 MX ONACHOCTH Ul aHAJIM3UPYEMOM roproyeil cpessl
JIOITyCKaeTcs /1enaTh 06e3 MPOBEACHUS PacueTOB.

5.1.4. Omxpvimoe nrams u uckpvl oguecameret (neveti)

[ToxxapHast oOmacHOCTb MJaMEHU OOYCJOBJIEHA WHTEHCUBHOCTBIO TEIJIOBOTO
BO3JCUCTBUS  (TUIOTHOCTBEO  TEIUIOBOTO  TOTOKA), TUIOMAABI0  BO3JICHCTBUS,
OpHeHTalel (B3aMMHBIM pACHOJOXKEHHUEM), MEPUOJUYHOCTBIO M BPEMEHEM €ro
BO3/ICIICTBUS Ha roproyme BeuiecTBa. [IOTHOCTH TemmoBoro notoka Iupdy3noHHBIX
nnamMeH (CIIMYKM, CBEYM, Ta30BOH Topenmkn) coctaBmser 18—40 xBr-m?, a
IpeBapUTENIbHO TEepeMEelIaHHbIX (MasyibHbIE JaMIlbl, ra3oBble ropeinku) 60—140
kBT-M? B Tabn. 6 mpuBeaeHBI TeMIepaTypHbIE M BPEMEHHBIE XapaKTEPUCTHKH
HEKOTOPBIX IJIAMEH U MaJIOKaJIOPUIHBIX UCTOYHUKOB TEILIA.

Tabmanma 6
HaunmenoBanue ropsiero BemecTna Temnepatypa Bpewms
(M3menusl) WK TI0XKApOOIIaCHOM onepanuy  |MJIaMeHH (TJICHUS WM |  TOpPEHUs
Harpena), °C (TneHus), MUH
JIerkOBOCIUTAMEHSIOIINECS. W TOpIOYHe 880 —




KHUJIKOCTH

JlpeBecrHa U JIECOMIIIOMATEPUAITBI 1000 —
[TpupoaHbIe ¥ CKUIKEHHBIE Ta3bl 1200 —
["a3oBas cBapka merasia 3150 —
["a3oBas pe3ka metaiia 1350 —
Tneromas nanupoca 320—410 2—2,5
Tneromas curapera 420—460 26—30
[opsimas cniudka 600—640 0,33

OTKpBITOE TUIaMsI OTTACHO HE TOJILKO MPH HEMOCPEICTBEHHOM KOHTAKTE C TOprOYeit
cpenoil, HO M TpH ee oOdydeHuH. MHTeHCMBHOCTh oOmyuenus (Qp), BT-M?
BBIYHCIISIOT 110 popMyJie

)\ (1.,
¢ cg
=57¢ || — | - Qg 92
gp np (100] (10 j (Pltj) ( )

rae 5,7 — ko3 puireHT u3nydeHus abcoaoTHO YEPHOTO Tena, Br-mM?2-K*:
€np — MPUBEACHHAS CTETICHh YEPHOTHI CUCTEMBI
1 1
g =[—+——1| (93)

P £y ¢

8

€ — CTETeHb YepHOTHI (hakemna (mpu ropenuu aepesa pasHa 0,7, HEPTEIPOIYKTOB
0,85);

€s — CTENEHb YEPHOTHI OOIy4aeMOro BeELIeCTBa NMPUHUMAIOT IO CIPaBOYHOMN
JUTEpaType;

Ty — temnepatypa (akena niaamenu, K,

Tes — TeMIepaTypa roprovero BemecTna, K;

Q1g— KodpuueHT OoOTYyYEeHHOCTH MEXAYy U3Iydaromed u o0iaydaemoit
MTOBEPXHOCTSIMHU.

Kputnyeckne 3HaueHUs] HHTEHCUBHOCTU OOJY4YEeHHs B 3aBHCUMOCTH OT BPEMEHH
00yuyeHHs 111 HEKOTOPBIX BEILLECTB MPUBEIEHBI B TA0I. 7.

[ToxxapHast OMacHOCTb HCKP MEYHBIX TPyO, KOTENBHBIX, TPyO0 MapoBO30B U
TEIUIOBO30B, a TakKe JAPYrMX MalluH, KOCTPOB, B 3HAYHUTEIHBHOW CTEIICHH
OTpesieNIeTCsl X Pa3MEepoM U TeMIepaTypoil. Y CTaHOBIIEHO, YTO UCKpa AUAMETPOM 2
MM TO’KapooTacHa, eciiu uMeeT Temrmepatypy okoio 1000°C, muamerpom 3 MmM—800
°C, nuamerpom 5 MM—600 °C.

Ternoconepxanne W BpeMsl OCTBIBAHUS HCKPBI O O€30IMaCHOCTH TeMIEepaTyphl
BBIYUCISIEOT 110 (hopmyiam (76 u 91). TIpu 3ToM AHaMeTp UCKPHI IPHHUMAIOT 3 MM, a
CKOPOCTb TI0JIETa UCKPHI (0y), M-, BRIUUCIAIOT 10 (hopMyIie

o, =+0,50% +5H, (94)

IJIe 5 — CKOPOCTh BETPA, M-C 1,
H — BbicoTa TpyOBbI, M.
Tabmuma 7

Marepuan MuHuMalbHass MHTEHCUBHOCTh 00TyUueHus,
BT-M2, pu IpOI0IKATENEHOCTH
00JTydeHHs, MUH

3 5 15

lpeBecuHa (cocHa  BIAXXHOCTBIO 18800 16900 13900
12%)




HpeBecHo-CcTpyKeuHast TJIUTa 13900 11900 8300
JIOTHOCTBIO 417 Kr-M™
Topd OpukeTHbIH 31500 24400 13200
Topd kyckoBoit 16600 14350 9800
XJI0TIOK-BOJIOKHO 11000 9700 7500
CIIOUCTBIH MIIACTUK 21600 19100 15400
CTeKIIOTIacTUK 19400 18600 17400
[Tepramun 22000 19750 17400
Pe3una 22600 19200 14800
Yromnb — 35000 35000

5.1.5. Haepes sewecms, omoenvbHulX Y3108 U NOBEPXHOCHEU MEXHON02ULECKO20
0bopyoosanus
Temneparypy HarpeBa 3JeKTPOIPOBOA ITPU BO3ZHUKHOBEHUH mieperpy3ku (tx), °C,
BBIYUCIISIOT IO (hopmyIie
I, Y
tJfC = th.H + I— (t:)fC.H - th.H )9 (95)
oon
rze tep.s — HOPMATHUBHAS TEMIIEpaTypa Cpe/ibl Uil MPOKIAIKU POBOIA, TPUHUMACTCS
B COOTBETCTBHM C  TIPAaBWIAMH  JJIEKTPOOOOPYIOBAHUS,  YTBEPXKICHHBIMHU
["ocanepronanzopom, °C;
lp — axTHUeckuii TOK B MPOBOJHUKE, A;
tx.n — HOpMaTUBHAs TEMIIepaTypa >KWibl JIEKTporpoBoa, °C;
| jon — ITOTTYCTHUMBIIA TOK B IPOBOJIHUKE, A.
Temrieparypa raza npu CKaTHH B KOMIIPECCOPE W OTCYTCTBHHU €T0 OXJIaXICHUS
(T%), K, BbruncisioT o popmysie

— PK (k-1 /k 96
kK~ T H P > ( )

H

rae Ty — Temmeparypa rasa B Hagase cxkarus, K;
Px, Py — naBneHue ra3a B KOHIIE U Hayalle CKaThsl, KI"M
k — mnokasatens amuabatel (paBeH 1,67 u 1,4 COOTBETCTBEHHO Uil OJHO- U
JIByXaTOMHBIX I'a30B).
J171s1 MHOTOaTOMHBIX T'a30B MOKa3aTelb aAuadaThl BEIUUCISIOT O (hopmyIie
k=C,/C,, 97)

rae Cp, Cv — u300apHasi ¥ U30XOpHAas yAeJIbHbIE MAaCCOBBIE TEMJIOEMKOCTH ra3os,
Jox-xr K2

TemmepaTypy HarpeBa OSJCKTPHYCCKHX KOHTAKTOB TIPU  BO3HUKHOBCHHH
MOBBIIICHHBIX MEPEXOAHBIX COMPOTUBICHUH (1 x), °C, BEIUUCISIIOT IO (hopMyJie

Pl e
l-e , (98)

2.

=t, +
H.K cp So. oo
rae te, — Temneparypa cpeasl, °C;

T — BpeMms, C;

Tx — TIOCTOSIHHASI BPEMEHH HarpeBa KOHTAKTOB, C;

P — snextpuueckas MOUTHOCTb, BBIJIESIONIASACS B KOHTAKTHBIX MEepexoiax, BT;

S — IIomIa b TOBEPXHOCTH TEIIO0OMEHa, M2,

Olo6m — OOIIHI K03 duIHenT Teroornaun, Br-m2-K™,



J1o MakcHUMaIbHOHN TeMIepaTypbl KOHTAKThI HATPEBAKOTCS 33 BPEMs
T ~57,. (99)
DJEKTPUYECKYI0 MOIIHOCTH (P), BBIICISAIONIYIOCS B KOHTAKTHBIX MEpPEXojaax
BBIUUCIISIIOT IO (hopmyIie

P=1->U,, (100)
i=1
rae | — Tok B cetH, A;
Ui — majieHune HanpspKeHUs B I-i KOHTAKTHOM Mape B AJIEKTPUYECKOM KOHTaKTe, B;
7 — KOJIMYECTBO KOHTAKTHBIX I1ap B KOHTAKTE.
3HaueHue NaJCHUSA HANpsHKEHMM Ha KOHTAaKTHbIX mapax Ui g neraneid u3
HEKOTOPBIX MaTe€pUaIoB IpUBEAEHBI B Ta0. 8.

Tabnuia 8

Haumenosaun | Amtomunu | I'padur | Jlatyns | Menp | Cranp

nue )74
Marepuaia
AroMuHUR 0,28
I'padur 3,0 3,0
JlaTyHb 0,63 2,4 0,54
Mens 0,65 3,0 0,60 0,65
Craib 1,4 1,6 2,1 3,0 2,5

KospummeHnt temiooOMeHa BBIYUCIAIOT B 3aBHCHMOCTH OT TEMIIEpaTyphl
KOHTAKTOB 110 (hOpMYyJIaMm:

O o= 407 Y1, 1o ect t,, <60 °C; (101)
oy =11,63¢>%% x| ecau t,, > 60 °C. (102)
HOCTOSIHHYI-O BPEMCHH HAarpeBa KOHTAKTOB BBIUUCIIATOT 1O q)OpMYJ'Ie
S (103)
Sa

06wy
rae C — yJenbHas MaccoBas TEMIOeMKOCTh MeTalna KoHTakTos, Jx kr K™

M — Macca KOHTAaKTOB KT.

Pacuer tyux ©mpoBOAAT B CIENYIOLIEH MOCIENOBATENbHOCTH. Jli1d 3amaHHOM
TEMIIEPaTyphl tux BBIYUCIAIOT Oosm ¥ C, a 3aTeM 1o ¢dopmysie (98) BBIUHCIAIOT tix.
Ecnu BbIOpaHHOE M BBIYMCICHHOE 3HA4YEHUs lyx OTIMUAIOTCS Oosee yeMm Ha 5%, To
BBIYHCJICHHE HEOOXO0IMMO TOBTOPHUTb.

TemnepaTypy TOMIIMIIHUKA CKOJBXKEHUS TPH  OTCYTCTBHM  CMa3Kh M

HIPUHYTUTENBHOTO OXJIaxIeHUs (ti.c), °C, BEIMUCISIOT 10 Gopmyie
T

a P
— H
bhe = tcp + (1 —-e ): (104)
o obwy”
rae tc, — Temneparypa cpensl, °C;
0=0,44 fNdn — koaddunuent mornaoctu, BT;
f — k03P PUIHEHT TPEHHS CKOTBKEHHUS;
N — cuua, neficTByromIast Ha MOAIIUITHUK, KT;
d — nmamerp muna Bajia, M;
1 — YacTOTa BpAIlEHUs Bajla, MUH
S — nmjomame TOBEPXHOCTH TeruiooOMeHa (ITOBEPXHOCTH IOMAIIMITHUKA,

OMbIBaeMasi BO3JIyXOM), M

1.



T — BpEMA pa6OTBI INOAUIMUITHHUKA, C,

mC

Tn= o _.g_ ~— OCTOAHHAs BPEMEHH Harpesa NOAUINIHAKA, C;

06w P m

M — Macca NoAINUIIHUKA, KT.

Bpemst HarpeBa moamunHuka (T), €, 10 3aJaHHON TeMIEPaTyphbl BBIYUCISIIOT IO
dopmye

o
05u4S(tn.c - tcp)

[IpakTruecku mpu T = 5T, TeMIlepaTypa MOAIMIUITHAKA JOCTUTAeT MAaKCHMAJIbHOTO
3HAUEHUSI, BRIYUCIIIEMOTO TI0 (hopmyIie

a

t

T=1 1In
n o (105)

max tcp +

a

00w

S (106)

B ¢dopmynax (106, 107, 108) koadduIiMeHT TEriooOMeHa Ologu BBIYUCIAIOT IO
dopmysam (101 wu 102).

[TocnemoBaTebHOCTh pacyeTa TeMIIepaTypbl MOIIIMITHUKA aHAIOTHYHA PacyeTy
TEMIIEPATypPhbl HArpeBa KOHTAKTOB.

5.1.6. Haepes seujecmes npu camososeopanuu

MuHUMAIBHYIO TEMIEepaTypy Cpelbl, MPU KOTOPOH IPOHUCXOIUT TEIIOBOE
CaMOBO3TOpaHue, BBIYUCIISIOT U3 BBIPAKCHUS

Igt. = A, +n,1gS,

(107)
a BpeMs HarpeBaHMs BEIECTBA IO MOMEHTA CAMOBO3TOPaHHUSI M3 BBIPAKEHHS
let, = (4, - lgt,), (108)
np
rae tc — Temmneparypa okpykaromei cpeasl, °C;
Tc — BpEMs HarpeBa, 4;
Ap, A, Np, Ng — SMIUPHUUYECKUE KOHCTAHTBI;
S — yzienbHas TTIOBEPXHOCTh TeJl, M ™.
S=£=2[1+1+1J, (109)
vV I b h
rae F — nosnHas HapyXHas MOBEPXHOCT Tena, M2,
V — o0beM Tena, M;
I, b, h — pa3mepsl Tera BAONB COOTBETCTBYIOIICH KOOPIMHATHOW OCH, M;
HanpuMep, JJIsl PSIMOYTOJILHOTO Tapajuienienuneaa, |— mmna, b — mmpuna, h —

BbICcOTA; UIst iiuHApa: 1=b=D, h —ssIcoTa; nns mapa: I=b=h=Dy u 1. 1.
5.2. IHTEHCUBHOCTH OTKA30B 3JIEMEHTOB 000PYI0BaHHMsI, TPHOOPOB U amapaToB
3aBUCHMOCTh WHTEHCHBHOCTH TOBPEKACHHI O000OpYIOBaHUS, NPHUBOAALIIMX K
B3pBIBY, OT B3PBIBOOMACHOW KOHIIEHTPAIIMU JIJIsl MTPOM3BOJICTBA JUBUHMIIA, METAHA,
JTUJICHA U aMMHaKa IpUBE/IeHa Ha 4epT. 6.
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min u max A

— — — CpeaHHe 3HAYCHUS

1 — ¢nanupr; 2 — 3aaBUKKH; 3 — CKpyOepbl; 4 — OCYIIUTENH;
5 — KOHJeHCAaTOPHI; 6 — eMKOCTH; 7 — TpyOBI

Yeprt. 6

MHTEHCUBHOCTh OTKa30B Pa3JIMYHBIX 3JICMCHTOB TCXHOJIOTMYCCKHUX alllapaTOB U

3aIIUTHBIX YCTPOKCTB omnpeaenstor mo taou. 9, 10.
Tab6muma 9

NHTEeHCMBHOCTB 0TKAa3a 3JIEMEHTOB

NurencuBHOCTh 0TKa30B (A-10°%).4!

HaumenoBanue siemenra Huxunii Cpennee Bepxuuit
npenesn 3HAYEHUE npenen




MexaHndecKkre 3JIEMEHTHI

['mnb3bl
Huddepenmmanst
3aKUMBI
Kosnbiia nepeMeHHOro ceueHus
KopoOku kosieH4yaToro Bana
Kopob6ku nepenau:
COEIMHUTEIbHbIE
CEKTOpHBIE
CKOPOCTHBIE
Kopmyca
Mydrsr:
CIETUICHUS
CKOJIbXKCHUS
Orpannuurenu
OrpaHuuuTenbHbIE
KOJIbIIa
IIpoTuBOBECHI:
OobIne
MaJbie
[IpyxuHbI
IIpuBonsl:
CO LIKUBOM
JIOTIOTHUTEIILHOTO
CepBOMEXaHH3Ma
OOBIYHBIX CEPBOMEXAHU3MOB
601ee 5KOHOMUYHBIE
MeHee
[TpuBOHBIE peMHHU TIepenay
IMommumHuKT:
[IApUKOBBIE
COETMHUTENIbHBIX My(PT
POJUKOBBIE
[TaprKOOIIUITHUKH:
MOIIIHBIE
MaJIOMOIIIHbIE
Peccopel Manomonsbie
Ponuku
CoenvHeHus:
MEXaHUYECKHE
BpaIlaoIUecs
nasHbIC
CoenuHUTEIHHBIE KOPOOKHU
CepBOMEXaHU3MBbI
Crepxxau
YCTpolcTBO CBA3M:
HaTpaBlieHHBIC
MMOBOPOTHBIE
rulkue
KECTKHE

CMCHHBIC

0,02
0,012
0,0003
0,045
0,1

0,11
0,051
0,087

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
0,28
1,1
0,15

0,065
0,001
0,027
0,001

0,045
1,00
0,0005
0,55
0,9

0,2
0,912
2,175

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
0,4
2,0
0,35

1,52
0,025
0,039
0,025

0,08
1,58
0,0009
3,31
1,8

0,36
1,8
4,3

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
0,56
3,4
0,62

3,21
0,049
1,348
0,049




OuIbTPHl MEXaHUYECKUE
[ITecrepuu
[lItanry miyHxepa
HItudTs:
C Hape3Kou
HaIPaBJISIONINE
[[TapHupsl yHUBEpCATbHBIC
ITaccu
OKCIEHTPUKH
[IpykuHbI
TennooOMeHHUKH

rI/I,I[paBJ'II/IquKI/IC U THCBMATHYCCKHEC

Huadparmsl
Hctoununku

TUPABIMYECKUE
3aIBHIKKHU KJIAllaHOB
3aBMKKY BO3OYKIACHHS
KnanaHsr:

[IAPUKOBEIC
pBIYaKHBIE
Harpy>KeHHBIC
CBEPXCKOPOCTHBIE
00X0gHEIC
CTOTIOPHBIE
KOHTPOJIbHBIE
TpEeHaXKHbIE
HAIIOJHUTEIILHEIC
MTOIIJIABKOBEIC
TOPIOYETO
JaBJICHUS
MIEPBUYHBIC
JIBUTATEIIS
perymnsropa
pasrpy304HbIE:
JTaBJICHHS
TEPMUYECKUE
pe3epByapHbIe
CEJIEKTOPHbIE
pEeryIupOBOYHBIC
pPYUYHBIE IEPEKITIOYAIOIINE
CKOJIBL3SIIHE
MOJI3YHKOBBIE
COJICHOUHEIE:
TPEXXOJ0BbIE
YEeTBIPEXXOI0BHIE
UMITyJIbCHBIE
MepenyCKHbIE
pasrpy304HbIe
CepBoOKJIanaHsbl

MOIITHOCTH

0,045
0,002

0,006
0,65
1,12

0,001
0,09
2,21

0,1
0,28

0,112
0,112

1,11
1,87
0,112
1,33
0,16
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

0,3
0,12
0,68

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

AIIEMEHTHI
0,6
6,1

51
0,212

4,6
4,6
5,7
3,4
2,24
2,3
1,9
0,224
0,112
8,0
6,4
5,6
6,3
37,2
0,56
5,7
3,92
8,4
6,88
16,0
1,10
6,5
1,12
1,12
11,0
4,6
4,6
6,9
0,5
5,7
30,0

18
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
4,7
2,2

1,12
11,2
37,2
32,5
14,8

141
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




ManomeTpbl 0,135 1,3 15,0
MoTopb! ruIpaBIuYeCcKUe 1,45 1,8 2,25
Harnmerarenn 0,342 2,4 3,57
Hacockel ¢ MatimHHBIM TPUBOAOM 1,12 8,74 31,3
[Topuau rugpaBIHYecKue 0,08 0,2 0,85
[IpuBOIBI ~ TOCTOSSHHOH  CKOpPOCTH 0,3 2,8 6,2
ITHEBMATHYECKHE
IIpoxnanku:
pOOKOBBIC 0,003 0,04 0,077
MIPONTUTAHHBIC 0,05 0,137 0,225
u3 ciuiaBa “Monens”’ 0,0022 0,05 0,908
KOJIbIICOOpa3HbBIE 0,01 0,02 0,035
(heHooBbIe (TTACTMACCOBBIC) 0,01 0,05 0,07
PE3UHOBEIC 0,011 0,02 0,03
Perynstopsr:
JaBJICHUS 0,89 4,25 15,98
TUPABIHYCCKUE - 3,55 -
[THEBMATUYECKHE 3,55 7,5 15,98
Pe3epByaphbl rupaBiIndeckue 0,083 0,15 0,27
Cuib(hoHBI 0,09 2,287 6,1
CoenuHeHus:
TUIPABINYCCKUC 0,012 0,03 2,01
[THEBMATUYECKUE 0,021 0,04 1,15
CoenuHUTETHHBIC My (]TEI - 0,56 -
THIPABIMYCCKHC
TpyOorpoBoIBI 0,25 1,1 4,85
[unuaaps 0,005 0,007 0,81
[{uuHIPH! THEBMATHYCCKHE 0,002 0,004 0,013
IInanru:
BBICOKOT'O JJaBJICHUS 0,157 3,93 5,22
ruoKue - 0,067 -
[MTHEBMATHYECKHE - 3,66 -
Tab6muma 10

NHTEHCUBHOCTH OTKA30B 3allIUTHBIX YCTpOﬁCTB

HanmeHnoBanue saemMeHTa

Cpennee 3HaueHue
HNHTCHCHUBHOCTH OTKA30B

(1-10), at

WMHanuKaTopel B3pHIBOB aBTOMATHYECKHX CHCTEM 0,25
nonasneHus B3peiBoB (ACIIB)

broku ympaBieHHss aBTOMAaTUYECKHX CHCTEM 0,12
MIOJIABJICHUS B3PBIBOB (Ha KaXK/IbIil KaHa)

I'unponymku I'TI (ACIIB) 0,27

Opocurenu AC (ACIIB) 0,32

[Tmameorcekatenu [10 (ACIIB) 0,39

Ka6emu (ACIIB) 0,047

[IpenoxpanuTebHbIC MEMOPaHBI 0,0112




1IPUJIOKEHUE 4
Cnpasounoe

METO/]I OIEHKHA YKOHOMHWYECKOM Y®PEKTUBHOCTH
CUCTEM IMOKAPHOM BE30ITACHOCTH

1. Dxonomuyeckas oneHka 3(h(PEeKTUBHOCTU 3aTpaT Ha obecreueHue MOoKapHOU
0€30MacHOCTH

1.1. DddextuBHOCTH 3aTpaT Ha O0O0CCIEUYCHHE MOXKApHOW 0e30MacHOCTH
HApOJHOXO35MCTBEHHBIX OOBEKTOB SIBISETCS 00s3aTEIBHBIM YCIOBUEM MPH TEXHUKO-
SKOHOMHMYECKOM OOOCHOBAHMM MEpONPUATUHN, HANPABIECHHBIX Ha IOBBIIICHUE
noxapHoii ~ Oe3omacHoctu.  Pacuerl  skoHOMHMueckoro  3ddexkra  MoryT
UCIIONIb30BAaThCS TPU ONpEACNICHUH IIeH Ha HayYHO-TEXHHYECKYIO0 MPOIYKIHIO
IPOTHBOIIOXKAPHOTO HAa3HAYCHHS, a TAKKe JJIs1 00OCHOBaHMS BbIOOpAa MEpOIPHATHI
no o0ecrneueHuIo MoKapHOW 0e30MacHOCTH Mpu (HOPMUPOBAHUM IIJIAHOB HAYYHO-
UCCIICIOBATEIIbCKUX M ONBITHO-KOHCTPYKTOPCKUX paboT, SKOHOMHYECKOTO |
COLIMAJILHOTO Pa3BUTUS OOBEKTOB.

O} PeKTUBHOCTH 3aTpaT Ha OOECTICUCHUE TTOKAPHON OE30IMACHOCTH OIPEIEISICTCS
KaK  CONHUAIbHBIMU  (OICHMBAeT COOTBETCTBUE  (DAKTUYECKOTO  IMOJOXKEHUS
YCTaHOBJICHHOMY COLIMAIIBHOMY HOPMATHBY), TaK W 3KOHOMHUYECKHMH (OICHHBACT
JIOCTUTAeMbIi SdKOHOMUYECKHI pe3yNbTar) MOKa3aTeIsiMu.

DOxoHoMHYeCKUH 3(P(PeKT oTpaykaeT coOON MPEBBIIIEHHE CTOMMOCTHBIX OILIEHOK
KOHEYHBIX PE3yJbTaTOB HaJ COBOKYIHBIMH 3aTpaTaMu pPecypcoB (TpPYyHOBBIX,
MaTepHabHBIX, KAMUTAIBHBIX U JIP.) 32 pacyeTHbIN neproj. KoHeuHbIM pe3ynbTaTtom
CO3MaHMSI U  UCIOJB30BAHUS  MEpPONPUATUH 1O OOECNEUYeHHIO TOXKAPHOM
0€30MaCHOCTH  SIBJIIETCSI ~ 3HAUEHHE  TPEJOTBPAIICHHBIX  TOTEPh,  KOTOpHIE
pPAcCUUTHIBAIOT MCXOAS M3 BEPOSITHOCTH BO3HUKHOBEHHUS MOXKapa U BO3MOXKHBIX
HPKOHOMHYECKUX TIOTeph OT HEro 10 M TOCJIE peaNIn3alid MEPONpPHUSATHS 10
o0ecreyeHnIo MoxKapHOi 6e30MacHOCTH Ha o0bekTe. YncieHHoe 3HaueHue 3aTpaT Ha
MEPONPUITHS 110 0OECTIEUEHHUIO MOXKApHON 0€30IacHOCTH OIpeAessieTcs] Ha OCHOBE
OyXraJTepcKkoil OTUETHOCTH 00BEKTA 3aIUTHI.

1.2. 3arpatel Ha o0ecleueHUEe TIOKAPHOH OE30MACHOCTH CIIEAYeT CYHTATh
(P PEKTUBHBIMH C COLIUANBHOM TOUKHU 3pEHMS, €CIM OHU 00ECIIEUUBAIOT BBIMOJIHEHUE
HOpMAaTHBa IO MCKIIOYCHUIO BO3JEHCTBUS Ha JIIOJIEH OMAcHBIX (PaKTOPOB MOKapa,
YCTaHOBJICHHOTO HACTOSIIMM CTaHAapToM (pasz. 1 u npunoxeHue 2).

1.3. DxoHOMHYECKHI APQPEKT ompenensieTcss Mo BCceMy IHKIY pealu3alin
MEpONPHUATHS O O0OECHEeUeHUIO MOXKapHOW O0e30MacHOCTH 3a PACUYETHBIA IMEepHOA
BpPEMEHH, BKJIIOYAIONINA B ceOsi Bpemsl TPOBENEHUS HAYyYHO-HCCIENOBATEIbCKIX U
OTIBITHO-KOHCTPYKTOPCKUX PabOT, OCBOGHUE M MPOU3BOJCTBO 3JIEMEHTOB CHUCTEM M
MEpOTIPUATHIA 10 OO0ECTCUeHHIO TMOKapHOW O€30MacHOCTH, a TakKe BpeMs
UCIIOJIb30BaHUS PE3yJIbTATOB OCYILIECTBICHUS MEPONPUSATHS HAa OXpaHIEeMOM O0OBEKTE.

3a HayanpHBIA TOA  pPacyeTHOrOo TIEpHoAa TNPUHUMAETCS TOJA  HadJaia
¢uHaHCHUpOBaHMS PAabOT MO OCYIIECTBICHUIO MepornpusaTus. HayamoMm pacdeTHOro
nepuosia, Kak TMpaBWIO, CYUTAETCS TEpPBbI TOX  BBINOJHEHUS  HAy4YHO-
UCCIIEIOBATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX paboT. KoHeuHsbli roj pacyeTHoro
nepuosia OMpeAeNsieTCss MOMEHTOM 3aBEpIIEHHs] HWCIOJb30BaHUS  Pe3yJbTaTOB
OCYILECTBIICHUSI MeponpusATHs. KoHeuHBId ToJ HCHOJb30BAHUS PE3YJIbTATOB
MEPONpUATHST MO  OOECNEeYeHHIO TOXKapHOH  OE30MacCHOCTH  OIpeesieTcs
pPa3pabOTYNKOM M COTJIACOBBIBAETCS ¢ OCHOBHBIM 3aKa3uuKoM (morpeburenem). Ilpu
€ro YyCTaHOBJIEHMM 1eJeco00pa3HO PYKOBOJCTBOBAThCS: IUIAHOBBIMH CpPOKaMH



3aMEHbl JIEMEHTOB CHUCTEM U MEpONpUATHH 1O OOECNEYEHUI0 MO0XKapHOH
0€30I1aCHOCTH; CPOKaMHU CITYKOBI 3JIEMEHTOB M CHUCTEM IO OOECIICYCHHIO TOKAPHOM
0€30I1aCHOCTH (C YYETOM MOpPaJbHOI'O CTapeHHs), yKa3aHHbIMU U JIOKyMEHTAllMM Ha
Hux (I'OCT, OCT, TV, macnopt u Ap.); SKCHEPTHOM OLIEHKOW IPH OTCYTCTBUU
HOpPMAaTHBOB.

1.4. Tlpu mpoBeneHMH pPacYETOB HKOHOMHUYECKOro 3(ddexra pazHOBpEeMEHHBIE
3aTpaTbl U PE3yNbTaThl NPUBOAATCA K €AMHOMY MOMEHTY BPEMEHH—PACUETHOMY
roxy. B kaudecTBe pacueTHOro rojga NpPUHMMAETCS TOJ, NMPEALIESCTBYIOIIUNA Havyaly
UCIOJIb30BaHUSI  MEpOIpUATUS 10 OOECHEeYeHHIO IO0XKapHOH  0e30MacHOCTH.
[lpuBeneHre BBHINOJHACTCS YMHOXXCHMEM 3HAUEHHWH 3arpaT H  pe3yJIbTaToB
IOPEJOTBPALICHHBIX  [OT€Pb  COOTBETCTBYIOLIET0O  TIoja Ha  KOA(PQOUIMEHT
auckoHTHpoBanust (ot), BIYUCISIEMbI IO GpopMyIie

at=(1+E)"?", (110)
rae £ — HopMaTHB NpHUBEIEHUs] Pa3HOBPEMEHHBIX 3aTpaT U pe3yJbTaToB, YUCICHHO
paBHBII HOpMATHBY 3()(DEKTHBHOCTH KAITUTAIBHBIX BIOXeHui (E=E,=0,1);

tp — pacdeTHsIN TOx;

t — rox, 3aTpaThl M pe3yIAbTATHI KOTOPOTO MPUBOIATCS K PACYETHOMY TOJY.

1.5. B 4nci0 BO3MOKHBIX BapMAHTOB PEANU3ALUU MEPOIPUATHS IO 00ECIIEUEHUIO
NOXKapHOW 0e30MacHOCTH 00BEKTa Ha ATale TEXHUKO-DKOHOMHYECKOTO 00OCHOBAaHUS
OTOMPAIOTCS T€, KOTOPbIE OTBEYAIOT OIPAaHMUYCHMSM TEXHUYECKOI'O U COLUAIBHOTO
xapakrepa. B umcio paccMaTpuBaeMblX BapUAaHTOB BKIIIOYAIOTCS HaWIydllHe,
TE€XHUKO-3KOHOMHUYECKHE I10Ka3aTed KOTOPBIX IPEBOCXOJAT WM COOTBETCTBYIOT
JYYIIAM MHPOBBIM M OTCYECTBEHHBIM JIOCTHXKECHHAM. IIpu 3TOM JTOIDKHBI
YUUTBIBaTbCSI BO3MOXKHOCTU 3aKyIKHM TEXHMKM 3a pyOexoM, OpraHu3aluu
COOCTBEHHOI0 TPOM3BOJICTBA HAa OCHOBE NPUOOPETEHUS JIMLEH3UH, OpraHHu3aIiu
COBMECTHOT'O TPOM3BOJCTBA C 3apyOeXHbIMH NapTHepamu. Jlydmum mpu3HaeTCs
BapHaHT MEPONPHUATHS 10 00ECTICUCHHIO TIOXKAPHOH O€301MacHOCTH, KOTOPBIA MMEEeT
HauOoJIpllIee 3HAYEHHUE SKOHOMUYECKOro 3¢ddexra aub0 NMpH YCIOBHUHM TOXKAECTBA
NPEOTBPALIAEMbIX TIOTEPb — 3aTPaThl Ha €ro JTOCTHKEHNE MHHUMAIIBHEI.

Ecnu  1menbio  OCyIIECTBIEHHS MEpPONPUATHS MO OO0ECIEeUYEeHUI0 TOXKapHOH
0€30MacHOCTH SIBIISIETCSl HE HENOCPEICTBEHHOE NPEJOTBpAIlleHHE ToXKapa, a
o0ecrieyeHne, JOCTOBEpPHOM HH(popManMu 00 OCHOBHBIX XapaKTEpPUCTHKAX U
napaMerpax ypoBHS oOecledeHHsl MOXapHOMl O0e30MacHOCTH, KOHTpPOJS 3a
COOJIIOJIECHHEM TpaBWJI TOXKapHOH 0e30MacHOCTH, B Cllydae HEBO3MOXKHOCTH
OTIpeNeNIeHUs]  BIMSHUS JIaHHOTO  MEpPONPHUATHS Ha CTOMMOCTHYIO  OIICHKY
NPEJOTBPALICHHBIX MOTEPb, TO MPH CPaBHEHHWU AJIbTEPHATHUBHBIX BAPHAHTOB I10
00€ecrevyeHn0 MoXKapHOW O€30MacCHOCTH JyYIIMM HpPUHHUMAETCs TOT, 3aTpaThl Ha
JOCTH>KEHUE KOTOPOT'0 MUHHUMAJIbHBI.

1.6. DxoHomuueckuit 3pdext 3arpar Ha obecrieueHue MOKAPHOH Oe30MacHOCTH
ompenensercs MO  pe3yjbTaTaM  JKCIUTyaTallid 3@  PacyeTHBIA  MEpUOI.
DxoHOMHYECKUH A(P(HEKT 3a pacuyeTHBIH TEPHOJ] HE3aBUCUMO OT HAMPaBICHHOCTH
MEponpHusATHs M0  oOecreueHuIo  IMOoXKapHOil  Oe3omacHocTH  (pa3paboTka,
MPOU3BOJCTBO M HCMOJb30BAaHHUE HOBBIX, COBEPIIEHCTBOBAHHE CYIIECTBYIOIIUX
3JIEMEHTOB CHCTEM U MEPOIPHUATHIA M0 00eCIIeYeHUI0 OXkKapHoi Oe3onmacHocTH) (1),
py0., paccuuThIBaIOT 1O (hopmyJie

O =M r =37 (111)

Ui



k k
IOr zznnpt'atnp _th'at’ (112)
t=ty t=ty
rae D1 — SKoHOMHUYecKHid 3(h(deKT peanu3alu MEpPONpPUATHS MO 00ECIEUCHHUIO
noYKapHo# 6e30macHOCTH 3a pacuetHbii epuo (T);

Il t, I1yp T — CTOMMOCTHAS OLIEHKA TMPEIOTBPAIICHHBIX IIOTEPh COOTBETCTBEHHO 32
pacuetHbiii iepuon (T) u B roay (t) pacueTHoro nepuoa;

37, 3t — cCTOMMOCTHasi OIICHKA 3aTpaT Ha pPEAIHU3alUI0 MEPOIPHITUS TI0
00eCTeYeHNIO TOKAPHON OE30MaCHOCTH COOTBETCTBEHHO 3a pacueTHbli nepuox (T) u
B roay (t) pacueTHoro nepuoja;

Oty 0Ly KOX(QPHUIMEHTHI IPUBEACHUS PA3HOBPEMEHHBIX COOTBETCTBEHHO 3aTpar

U IIPEJOTBPAIICHHBIX [TOTEPh K PACYETHOMY T'O11Y;

ty — HAYANBHBIN I'OJT PACYCTHOTO TIEPHUO/A;

tc — KOHEUHBIIA O] paCYETHOTO NEPUO/IA;

t — TekyIuii rog pacueTHOTO MEPUOIA.

1.7. 3arparbl Ha peanu3alUI0 MEPONPUATHUS 1O OOECHEUYCHUI0 MOKAPHOU
0e30macHOCTH 32 pacueTHbIN nepuo (37), py0., pacCUYUTHIBAIOT 1O opMyJie

3T :3HMO.K.]7+3¥+3¥’ (113)

1€ Jumoxp— 3aTPAThl HAa TMPOBEACHHWE HAYYHO-UCCIEIOBATEIILCKUX W OMBITHO-
KOHCTPYKTOPCKUX pador, pyo.;

31" — 3aTpaThl MPH MPOM3BOJCTBE MEPONPHUATHIA MO OOCCIICYCHUIO MOXKAPHOMH
Oe3omacHoCTH, PYO.;

31" — 3aTpaThl NpU KCIOJIB30BAHHH MEPOIPHUITHN 1O OOECICUYCHUIO MOKAPHON
OezonmacHocTH (0e3 ywera 3aTpar Ha MNpUOOpPETEHHWE CO3/JaHHBIX JJIEMEHTOB
MEpPOMPHUSITHIA), pyO.

3arpaTshl NpU MPOU3BOJACTBE (MCIOIB30BAHUHM) MEPONPUSATUI MO OOECIeueHUIo
nokapHoi Ge3ormacHoctH (37" ), py6., pacCUUTHIBAIOT MO (hopMyIIe

75 Ik
300 = 3 ar= Y (M, +K, ~J,)at, (114)
t=ty t=ty
rze 3t — 3HaueHHe 3aTpar BCeX PecypcoB B roay t;

My — Texyuie n3JIepKKu Mpu MPOU3BOJCTBE (MCIOIb30BAHUN) MEPONPUATHH 11O

o0ecreueHunIo oXKapHoi 0€30MacHOCTH B oy t;

Kt — eauHOBpeMeHHble 3aTpaTbl MpPHU TMPOU3BOACTBE (HCIIOJIB30BAHHM)
MEPOIIPUATHI B roxy t;
JIt — ocTatoyHas CTOMMOCTb (JIMKBHJAIIMOHHOE Cajib/l0) OCHOBHBIX (DOHJIOB,

BBIOBIBIIIMX B oy 1.

[Ipu omeHKE OCTAaTOYHOW CTOMMOCTH (OHIOB MOTYT OBITH PACCMOTPEHBI TPHU
Pa3IUYHEBIX ClIy4das:

a) coslaHHble paHee (OHIBI, KOTOpPhIE BBICBOOOXKAAIOTCS B TOAY 3a
HEHaJ00HOCThIO, MOTYT JI0 KOHIIa CBOEro cpoka CIyKObl 3(QPEeKTUBHO
HCIIOJIb30BaThCA T/Ie-TO B JIpyroM mecte. B 3ToM ciyyae B kauecTtBe JIi ciemyer
YUUTBHIBaTh OCTATOYHYIO CTOMMOCTh (DOHJIOB;

0) GoHIBI B KOHIIE paCYETHOTO MEPHO/a, OTCIYKHUBIIHE JIUIIh YaCTh CBOETO CPOKa
ciy0b1 1 3ddexTuBHO QyHKIMOHMpYIomUEe. B 3TOM cinydae B kadectBe JIi cleayer
YYUTHIBATh OCTATOYHYIO CTOMMOCTE (DOHJIOB;

B) (OH/IBI, BRICBOOOK/ICHHBIE 32 HEHAaIOOHOCTHIO B TOY I, KOTOpBIe HHUTAE OOJee
M0 CBOEMY Ha3HAYEHHUIO MCIIOIH30BaHbI OBITH HE MOTYT. B 3TOM citydae B kauecTBe JIt
CJIeIyeT yUYUTHIBATh JTUKBUIALMOHHOE CAIIBJI0.



2. Pacyer 5KOHOMHYECKUX TIOTEPh OT MOXKapa
2.1. 3HaueHue MpeoTBPAIlEHHBIX TOTePb (i), pyO., ONPEACISIOT o GopMyJie
., =1I,-1I,, (115)

rae 11, Il — >KOHOMHUYECKHE MOTEePH OT OJHOTO TOoXapa Ha OXpaHIeMOM OOBEKTe
COOTBETCTBEHHO JI0 M TIOCIIC PEATM3alUi MEPOIIPUATHIA 0 00ECIICYCHUIO MOKAPHOM
06e30macHOCTH, pyo.

Oxonomuyeckue norepu (/11 u [12) OT moxapa Ha OOBEKTE 3a TOJ MOTYT OBITH
OIpeNieJIeHbl Ha OCHOBAHWW CTAaTHCTUYECKUX JaHHBIX O TOXKapaxX M HCIIOJIb30BaHUH
pacuetHoro Metoa (pasa. 1, 2, 3).

2.2. Tlpu MCMOJIb30BAHUH CTATUCTUYECKUX JaHHBIX 3KOHOMHUYecKHe notepu (/1,)),
pyo., OT j-T0 moXxapa, BBIYUCIISIOT 110 GpopMyJie

N
Iy =3 (g 1y 4 11,y + 11, ) (116)
j=1

rae I1,j — SKOHOMHYECKHE MMOTEPH OT j-TO Mmokapa, pyo;

11, 6j — TOTepH YacTH HAIIMOHAJIBHOIO OOTaTCTBA OT J-TO MOXKapa, pyo;

Il,pj — TmoTepu B pe3ysibTaTe OTBIICYCHUS PECYpCOB Ha KOMIICHCAIIHIO
MOCJICICTBHIA |-TO MOXKapa, pyo;

I, 5j — TOTEpHU HM3-32 HEUCIIOJIb30BAHUS BO3MOXHOCTEH BCIIEACTBHUE j-TO MOXKapa,
pyo;

1. 5j — colMaTbHO-3KOHOMHYECKHE TIOTEPH OT J-T0 T0XKapa, pyo;

N — KOJIMYECTBO MOXKAPOB 3a TOJI.

2.3. Tlorepu dYacTH HAIMOHAIBHOTO OOTaTCTBA COCTOST W3 MAaTepPUAIBHBIX
IICHHOCTEW, YHUYTOKECHHBIX MJIH MOBPEXKICHHBIX B PE3yJIbTaTe BO3ACHCTBHSI ONIACHBIX
(GakTOpOB MOKapa U €ro BTOPUYHBIX MPOSIBIIEHUH, a TAKXKE CPEICTB MOKAPOTYLICHUS.

[ToTepu YacTH HAIIMOHAIBLHOTO OOraTcTBa OT j-T0 ToXKapa (/1i.6j), PyO, BEIYUCISIOT
o ¢popmyIe

N
- y m y n ¥(m) y(m) y
My = Y (T qy + Mgy + 1T ggy + o g + L0y + TN + 115,00,
J=
(117)
rae I, — TOTEPH B pPE3yJlbTaTe YHUYTOKEHMS [-M MOXKApOM OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB, PYO.;
nog; — TOTEPH B pe3ynbTaTe TOBPEKIEHHS J-M TOKAapOM OCHOBHBIX
MPOU3BOICTBEHHBIX (POHIOB, pyo.;
y i
., — TOTepH B pe3yJbTaTe YHUYTOKEHUS J-M IOKAPOM OCHOBHBIX
HETPOM3BOJICTBEHHBIX (POH/IOB, PYO.;
wogj —— HOTEPH B pE3yNbTaTe MOBPEKIEHHA |-M IOKAapOM OCHOBHBIX
HEMPOU3BOJICTBEHHBIX (POHIOB, PYO.;
¥(m) i
1}y, — TOTEPH B PE3yNbTaTE€ YHHYTOXKEHHs (TMOBPEKICHHA) |-M II0XKAPOM

TOBapHO-MAaTEePUANIBHBIX IIEHHOCTEH (0OOPOTHBIX (POHIIOB, MAaTEPHAIBLHBIX PECypCOB
TEKyIero nmotpebnaenus) pyo.;
¥ — moTepu B pe3ysNbTaTeé YHUYTOXKEHHS (MOBPEKACHMS) j-M  II0KAPOM

M
JUYHOTO UMYIIECTBA HACEJIeHHUsI, PYO.;
y
by
pyo.;
2.4. Ilotepu B pe3ynbTaTe OTBJICYEHUS PECYPCOB HAa KOMIICHCAIMIO MOCIEACTBHI

— MOTEpH B pe3ysibTaTe YHHUTOXKEHUS |-M MOXKAPOM MPHUPOIHBIX PECYPCOB,



nokapa — IMpPUBEJIEHHBIE 3aTPaThl Ha BOCCTAHOBUTENbHBIE PAOOTHl HA 00BEKTE, Ha
KOTOpPOM IIPOU30LIEI ITOKaP.

[Totepu B pe3ysibTaTe OTBICUCHUS PECYPCOB HA KOMIICHCAIIUIO TIOCIEACTBHIA j-TO
nioxkapa (11o.pj), py0. BEIMUCISIOT TI0 (hopmyIie

N
Ho.pj :Z(ngpj +H(I>I.pj)’ (118)
Jj=1

o

opj — HOTEPHU B PE3YIBTATE OTBIECUYEHHUS PECYPCOB HA BOCCTAHOBICHHE 00BEKTA

roe 11

HOCJIE J-TO MoXKapa, pyo.;

ot
opj IoTe€pu B PE3YyJabTaTC OTBJICUCHUA PECYPCOB HA BOCCTAHOBJICHHUC

HIPUPOIHBIX PECYPCOB, MOCTPAJABUINX OT j-TO MOXKapa, pyo.;

2.5. Ilotepm wu3-3a HEUCHOJB30BAHUS BO3MOXKHOCTEH — 4YacTb NPUOBLIH,
HEJIOMONy4eHHass OOBEKTOM B pe3yjbTaTe €ro IpPOCTOS M BBIOBITUS TPYIOBBIX
pecypcoB U3 IPOU3BOCTBEHHO JEATEILHOCTH B pe3yJIbTaTe MOXkKapa.

[ToTepu u3-3a HEHCHOJB30BaHHS BO3MOXKHOCTEH BCICACTBHE J-ro moxapa [l
pyO.; BEIYUCISIOT 110 (hopmyiie

N
HH.Bj :Z(nn.oj +HB.ij )3 (119)

j=1
rae I1,,,— TOTepH OT NPOCTOs 0OBEKTa B PE3ysIbTaTe |-I0 NMoXKapa, pyo.;

Vi MOTEpU TMPH BBIOBITHH TPYAOBBIX PECYypCOB U3 TMPOU3BOACTBEHHOMN

B.TpP/
NeATeTBHOCTH B PE3YJIBTATE J-TO I0XKapa, pyo.
2.6. CouualbHO-’KOHOMHMYECKHE TIOT€pU — 3aTpaThl Ha  IPOBEACHUE
MEPONPUATHIA BCIEACTBUE TMOEIN U TPaBMUPOBAHUS JIIO/IEH Ha MOXKape.
CouuanabHO-3KOHOMUYECKHE TTOTepU OT J-ro noxapa (I1c.j), pyO., BBIYUCISIOT IO

dbopmyne

N
T r
Hc.aj = Z (Haaj + Hc.aj )’ (120)
J=1
rac ]7;‘3]»— COMAJIBHO-OKOHOMHYCCKUEC TTOTCPU OT TPABMHUPOBAHUA HIOI[eﬁ Ha j'M
noxape, pyo.;
[T}, ,;— COLMAIbHO-PKOHOMHYECKHE TIOTEPH OT THOeNH JTojiel Ha j-M mokape, pyo.

COL[I/IaJ'II)HO'SKOHOMI/I‘-ICCKI/Ie noTrepu OT TpaBMHUPOBAHHUA JIIoJel Ha j'M Imoxape

(117,;) BEIYMCIIAIOT 1O hopMYyIIE

N
T2, =" (S + Sy + Sy + S (121)
Jj=1

r7ie Sgj — BBIUIATHI TOCOOMH TI0 BPEMEHHOW HETPYIOCTIOCOOHOCTH TPaBMHPOBAHHBIM
Ha |-M TOoXape JOIsIM, Pyo.;

Swnj — BBIUIATHI TMEHCHH JIMIIaM, CTaBIIUM WHBAJIUAAMH B pe3yjbTare |-ro
noxapa, pyo.;

Skaj — PAacxo/ibl Ha KIIMHUYECKOE JICUCHHE JIMII, TPABMUPOBAHHBIX HA J-M MOXKape,
pyo.;

Sck.1j — pacxo/ibl Ha CAHATOPHO-KYPOPTHOE JICYEHHUE JIUI], TPABMHUPOBAHHBIX Ha J-M
noxape, pyo.

ConuaabHO-3KOHOMUYECKHE ITOTEPH IIPU THOEIH JTI0Iel B pe3ybTaTe j-To moxapa
(11%.;), pyO., BBIYUCIAIOT 10 hopMyIie

c.9f



N
1, = Z(Snorj + S ) (122)
J=1
1€ Suorj — BBIIUIATHI IOCOOMH Ha MOrpedeHUe MOruOMIMX B pe3ybTare j-ro moxapa
i, pyo.;
Suij — BBIIUIATBI MEHCHI 1O CIIy4ar MOTEPH KOPMHJIbIIA B pPE3yJbTare j-ro
noxapa, pyo.
2.7. Pacuem cocmagnaiowux 5KOHOMU4ECKUX nomepb om nodicapa
[Torepu B pe3yibTaTe YHHUTOXKCHHS |-M M0OXKAPOM OCHOBHBIX IPOHM3BOJCTBEHHBIX

donnos (177, ,:), PyO., BEIUUCIAIOT 110 popmyIie

n

Hlil.o.d)j = Z[Soi —(Su +Sni)]’ (123)
i=1
r7ie Soi — OCTAaTOUHAs CTOMMOCTh OCHOBHBIX (DOHJIOB i-TO BUJA, pyO.-ea ™,
Suj — CTOMMOCTH MaTEpPUANbHBIX IIEHHOCTEH i-r0 BHJIA, TOIHBIX JUIS JAIbHEHIIero
HICTIONIB30BAHUS, PYO0.-e1 7,

Sui — JIMKBUAIMOHHAS CTOMMOCTh MaT€PHAIbHBIX I[IEHHOCTEH i-ro BHIA, pyO. e
1.

1 — KOJIMYECTBO BHJIOB OCHOBHBIX (DOH[IOB, €]1.
2.8. Tlotepu B pe3yabTaTe MOBPSKACHHUS |-M  IOXKAPOM  OCHOBHBIX
TIPOM3BOJICTBEHHBIX (POHIOB (17, ), PYO., BBIMUCISIOT 10 hopmyie

n
o = ;|:S0iy 'IKTB—(SW‘ +Sm)} (124)
rzae Yy — kK03 (OUIUEeHT, YIUTHIBAIOIINH MTOBPEXKACHUE MaTepPUATbHBIX IIEHHOCTEH;

K, — ynenbHbIi BeC CTOMMOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB B O0IIEH CTOMMOCTH
MaTepHaIbHBIX IIEHHOCTEH, %0.

2.9. Tlotepu B pe3ynbTaTe YHUYTOKEHHS U MOBPEKICHHS J-M M0XKapOM OCHOBHBIX
HETPOMU3BO/ICTBEHHBIX (JOHIOB BBIYHCIISIOT CIEIYIOIINM 00pa3oM.

Ecni  1mo  OCHOBHBIM  HENpPOM3BOJICTBEHHbIM  (DOHZAM  HAYMCISAIOTCS
aMOPTH3AlMOHHBIE OTYUCIIEHUS, TO TOTEPH CTOMMOCTH TPH WX YHUYTOXKECHHUH
BBIYUCIIAIOT 10 dopmysie (123), a mpu noBpexaeHuu — no Gopmyie (124).

Ecmi 10 OCHOBHBIM HENpPOWM3BOJACTBEHHBIM (OHIaM HE  HAYUCISIOTCS
aMOPTU3ALIMOHHBIE OTYUCICHHS, TO TOTEPU CTOUMOCTH BBIUUCIIAIOT MO (hopMyIam:

NPY YHUYTOKEHUH

Hh}L,o.(pj = Z[Sni _(Sm‘ +Sni)]9 (125)
i=1
IIpU MOBPCIKACHUN

n C k,
Mot = ;{smy.ﬁ_(sm +S, )}, (126)

rzie Sni — HepBOHaYaIbHAs CTOMMOCTh OCHOBHBIX (DOHIOB i-T0 BuA, py6.-en .

2.10. [Totepu B pe3yibTaTe YHUUTOKEHHSI (IOBPEKIACHHUS) TOBAPHO-MaTePHUATEHBIX
HeHHOCTe! (00OPOTHBIX (POHIOB, MaTEpUATBHBIX PECYPCOB TEKYILEro MOTpeOIeHus)
j-M mosxapom (I ™y ), py6., BEIMUCIAIOT TIO (hopMyIie

H'l}‘,(ll\]/l)u = i[STAM.LU‘ _(S:.MALU +S'?.l?w.ui +Sni )l (127)
i=1

I7ie Sruui — OOIAs CTOMMOCTh TOBapHO-MaTepUANILHBIX IIEHHOCTEH I-ro BHUIa Ha
MOMEHT T0Kapa, pyo.;



o — CTOMMOCTb TOBapHO-MAaTE€PHATIbHBIX IICHHOCTEH I-r0 BH/A, OCTABIIUXCS

T.M.I[
mocJie moxapa, pyo.;
s . — CTOMMOCTH TMOBPEXICHHBIX TOBAPHO-MATEPHAIbHBIX IIEHHOCTEH I-r0 BUIa

T.M.IL{

C YU4eTOM UX 00ECIleHUBaHUs, pyo.;

2.11. Tlotepu, cBSA3aHHBIE C YHUUYTOXKEHUEM (ITOBPEXICHHEM) INYHOTO UMYILECTBA
HACEJICHUSI |-M TI0)KapOM, BBEIYHCIISIOT CJICIYIOINM 00pa3oM:

10 3aCTPaXxOBaHHOMY MMYIIECTBY Ha OCHOBE JAHHBIX OPTaHOB T'OCYJapCTBEHHOTO
CTpaxoOBaHMs 110 PACYETHOM CyMMe MOTEPh, UCXOJIS U3 FOCYAaPCTBEHHBIX PO3HUYHBIX
IIeH, JICHCTBYIOLIMX Ha MOMEHT I10’Kapa, 32 BEIYETOM CTOMMOCTH M3HOCA U OCTATKOB,
TOJIHBIX K JajIbHEHIIEMY HCII0JIb30BaHUIO;

[0 HE3aCTPAaXOBAaHHOMY HMYIIECTBY IPU OTCYTCTBUHU JIOCTOBEPHBIX JaHHBIX
UCXO0J U3 CPEAHUX CTATUCTUYECKUX MTOTEPh OT MOKapa.

2.12. Tlorepu B pe3yibTaTe OTBICUYCHHUS PECYPCOB HA KOMIEHCAIIUIO MTOCIIEICTBUI
j-ro moxapa (Ha BOCCTaHOBJICHHE OOBEKTa W MPUPOTHBIX PECYPCOB IOCIE MOXKapa
(I1o.pj), pyO., BBIYKCISIOT 110 (hOpMyIIe

m
Ho.pj =Z(Hi+EHKi); (128)
i=1
rae Ui — i-e u3iep)KKu Ipu BOCCTAHOBUTEIBHBIX paboTax, pyo.;
Ki — i-€ eqrHOBpEeMEHHbIC OMOJIHUTEIBHBIC BIOKEHHS, PYO.;

Ew — nopMmaTuBHBINA KOdpdUmeHT 3)PEKTHBHOCTH KAMUTATBHBIX BIIOKCHU;

M — KOJINYECTBO BHUJIOB 3aTPAT HA BOCCTAHOBHUTEIIbHBIC PAOOTHI.

2.13. Tlotepu ot mpocrost oObekTa B pesynbrare |-ro mnoxapa (/1n.j), pyo.,
BBIYUCIISIOT 110 (hopMyJie

N
Hn,oj = Z(Han.nj +HH.l'l.j)’ (129)
Jj=1

rae Ilnnj — 3apaboTHas IUIaTa U YCIOBHO-TIOCTOSIHHBIE PAaCXO/bl 32 BpEMsl IPOCTOS
00BEeKTa B pe3ylbTaTe J-ro noxapa, pyo.;

[T, j — TpUOBLTL, HEIOMOTYUYCHHAS 3 MEPUO]] TPOCTOSI 00BEKTA B PE3yIbTATE |-
ro noxapa, pyo.;

2.14. Tlotepum mpm BBIOBITUH TPYIOBBIX PECYPCOB W3 IMPOU3BOICTBEHHOMN
JeATEIBHOCTH B pe3ynbTate j-ro moxkapa (I1srpj), pyO. pacCUUTHIBAIOT TOJBKO LIS
cdepbl MaTEpUAILHOTO IPOM3BOJICTBA 110 (hopMyie

N
HB.T.pj = z (H;T.pj + H;.T.pj ) ’ (130)
Jj=1
rae H;T.pj —_— HOTepI/I HpI/I BBI6I)ITI/II/I TPYJIOBI)IX pecprOB nu3 HpOPI?;BO}ICTBCHHOﬁ

ACATCIIBHOCTH B PE3YJIbTATC UX TPABMUPOBAHUA B IIPOLCCCC j-ronomapa, pY6,

Moy NOTEpU TPU BBIOBITUM TPYAOBBIX PECYPCOB M3 INPOU3BOACTBEHHOU

JIeATEILHOCTH B pe3yJIbTaTe UX TMOEIH Ha |-M moxape, pyo.

2.15. Tlotepm mnpu BBIOBITUM TPYAOBBIX PECYPCOB W3 MPOU3BOACTBEHHOMN
JIeATENILHOCTH B pe3yJbTaTe MX TPaBMHUPOBAHMs B Ipoliecce J-ro moxkapa (/7s.T1.pj)
BBIYHCIISIOT TI0 popMmyiie

c
H}:.T.pj :ZKI-L,H °3gi 'TB.Tj s (131)
i=1

rae Ky — KO3QOUIUEHT, yUUTHIBAIOIIMMA TOTEPIO YaCTH HAI[MOHAJIBHOTO JJOX0/1a;
3, — 3apaboTHas 1IaTa i-ro paboTHUKa, py0.-aHI L,
Ts1j — TPOJOIDKUTEIBHOCTD BBIOBITHSL M3 TPOM3BOACTBEHHON NEATEIBHOCTH I-TO



TPaBMHPOBAHHOTO, JTHU;

G — KOJINYECTBO TPABMUPOBAHHBIX, YEI.

2.16. Ilorepu mpu BBIOBITUM TPYIOBBIX PECYpPCOB U3 MPOU3BOACTBEHHOMN
JeATEIBHOCTH B pe3ysibTaTe X rudenu Ha j-M noxape (/7s.1.pj), pyO., BBIYHCISIOT 1O

dopmye
;=Y HT,, (132)
i=1

rae Ht — nons HaMOHANBHOTO J0XOJa, HEAOJaHHAs OJHUM pPabOTaOIIUM, IO
OTpacIIsM HApOJHOTO XO3SHCTBA, PyO. - THU 1,

Tp.n — moTeps pabouux JTHEH B pe3ysbTaTe rudear OgHOro padboTaroIero;

X — KOJIMYECTBO IMOTHOIINX, YeII.

2.17. CoumanbHO-3KOHOMHYECKHE TOTEpPH MPH TPABMHUPOBAHUM JIIOJCH M0A
BO3JICUCTBUEM |-r0 TOXapa BKIIOYAIOT: BBILUIATBI TOCOOMI 10 BPEMECHHOM
HEeTpyA0CcocoOHOCTH (0€3 yueTa BBIIIAThI 10 HHBAIUIHOCTH) MOCTPAAaBIIMM Ha J-M
noxape (Sg;j), py0., BBIYUCISIOT 110 hopMmyJie

SBj = ZWBi 'TBi ’ (133)
i=1

rie Wi — 3HaueHHe i-ro mocoOus Mo BPeMEHHOI HETPYI0CIOCOOHOCTH, Py0.-THI 1,
TBi — MEPUOJ BBIILIATHI i-T0 TOCOOHSI [0 BPEMEHHOW HETPYI0CIIOCOOHOCTH, [THH;
OB — KOJIMYECTBO TPAaBMUPOBAHHBIX (06€3 0hopMIIeHIS HHBAIUHOCTH ), Yel.

2.18. BeImiatel MEHCHII MHBAIMIAM, MMOCTpajaBIIMM Ha |-M moxape (Su), pyo.,

BBIYHUCIISIOT 110 (hopMyJIe

On
Su; =D Wy T (134)
e W,, — 3HadeHue i-i neHcun uHBantuaam l-i rpymnmei, py6.-

Gu — KOJIMYECTBO TPAaBMUPOBAHHBIX, TTOJYYHUBITUX WHBATUIHOCTb, YEL.;
Tui — TEPHO/ BBITLIATHI i-if eHcHH (TOCOOUS) TI0 MHBAIUAHOCTH, JTHU.
2.19. Pacxonpl Ha KJIMHHYECKOE JICUCHHE TOCTPANABIIUM Ha |-M moxkape (Scij),

pyO., BEIYUCISIOT 10 popmyIie
06

Sw; =D (S, +S5T5), (135)

i=l
/i€ Sy — CPEIHsS CTOMMOCTH JIOCTABKH OJTHOTO IMOCTPAIaBIIero B O0JbHHUITY, PYO.;
S6 — cpeaHue PacXo/bl GOTLHHUII HA OJHOTO HOCTPAAABIIEro, pyo. - AHU
Ts — meproa HaXOK/ICHHS B OOJBHHUIIE I-T0 TOCTPAIABIIETO, THH,
O6 — KOJIMYECTBO TPABMUPOBAHHBIX, IMMPOIICAIINX KIIMHUYCCKOC JICUCHHUEC, YCII.
2.20. Pacxopl HAa CaHATOPHO-KYPOPTHOE JICUCHHUE MOCTPAIABIINX HA |-M TOXKape
(Sck.nj), pyO., BBIYHCISIOT 110 (hopMyITe

oj
Smcnj :Z(Srwj'*_scj)s (136)
i=1

r1e Suci — CpPEeIHHE PAacXoJIbl Ha MPOE3]l B CAHATOPHIA 1-T0 MOCTpaAaBIIero, pyo.;

Sci — cpeIHHe pacXo/Ibl CAHATOPHS Ha I-T'O MOCTPAIaBIIero, pyo.;

Gc — KOJIMYECTBO TPaBMUPOBAHHBIX, MPOLIEAIINX KypC JIEYEHHsS B CAaHATOPUH,
Yell.

2.21. CounanbHO-5KOHOMUYECKHE MOTEPU MPU THOENH JIIOJeH B pe3yibTare i-ro
noXapa BKIIIOYAIOT: BBITUIATHI MOCOOMI Ha morpeOeHHe MOrHOIMX Ha I-M TOoXape
(Storj), pyO., BEIYHMCIIAIOT IO (pOpMyJIIE



4
Sr{or_/ = ZWHOF il “X1> (137)
i=1

rae Whoril — 3HadeHue i-ro mocodus Ha nmorpedenue |-if rpymmsl morudmmux, pyo./dea
1.

XI — KOJIMYECTBO MOTUOIINX |-i rpymisl, Je.
2.22. BpItuIaThl MEHCHIA 0 CIyYar0 MOTePU KOPMHIIIbIA HA |-M Toxkape (Suj), pyo.,
BBIYUCIISIOT 110 hopMyJie

YLK

SnJc_j = szu‘l Toxi (138)
i=1
rac Wn.xil — 3HAYCHUC |-I>'I IIEHCHUHU 110 CIy4daro IMOTEpHU KOpMHUJIbLA |-ﬁ I'pYIIIbI, py6
H
Xn.x — KOJIMYECTBO HOI‘I/I6I_HI/IX, HMEBIIHX KOTro-IM00 Ha WOXKJUBCHHUH, YCII.,
Tuxi — TIEpHOJ BBIIIATHI MEHCHUU IO CIIy4Yard MOTEPU KOPMHIIbIA I-il ceMbe

IOruoOIIero, THHU.

3. Pacuer oxu1aeMbIX IJKOHOMUYECKUX MTOTEPh OT BO3MOXKHOTO TI0XkKapa

[IporHo3 >KOHOMHYECKHX MOTEPh OT BO3MOXKHOTO IOXKapa MPOU3BOIAUTCS Ha
OCHOBE pacyeTa MapaMeTpOB Pa3BHUTHs TMoOKapa Ha O0beKTe (B 3[aHWU), a TaKXKe
JaHHBIX 00 9(QEeKTUBHOCTH SJIEMEHTOB U CHUCTEM OOecledeHHs] MOKapHOH
0e301macHOCTH.

MaremaTHueckoe OXHIaHHE SKOHOMHYECKHX MoTepb oT mnoxapa (M (I1))
BBIYUCIISIOT IO (hopmMyIie

M(IT) = M(I1,5) + M(I1, ) + M(I1, ), (139)
rne M (I[l.s) — MaremMaTH4eckoe OXHIAHUE TMOTePh OT TMOoXKapa YacTH
HAIMOHANLHOTO 6OraTcTBa, pyo.-rox™;
M (Il,p) — wmMaremMaTHYECKOe OXXUJAaHUE MOTePh B pPE3yJIbTaTe OTBICUCHHS
PECYPCOB Ha KOMIIEHCAIIMIO MOCIeICTBHIT moxkapa, pyo. Tox
M (Il,,) — MaTemMaTHueckoe OKHIAHHE IMOTeph OT MPOCTOS OOBEKTa,

00YyCIOBIEHHOTO TIOKAPOM, Py6.-Toa L.
3.1. MareMaTHueckoe OXUAAHUE IOTEPh OT IMOXKapa YacTH HAlMOHAJIBHOIO
6oratctBa (M([1x.5)) BBIYUCISIOT 1O hopmyJie
M(IT,5)=F,(C" R, +CP R, -0, (140)
e Frn — mmomans BO3MOKHOTO TI0Kapa Ha 00beKTe, M;
Cy;' — yHelbHast CTOUMOCTh MaT€pUaIbHBIX [IEHHOCTEH, py6.- M7

Ry — 110y yHHUYTOKEHHBIX MaT€pHAIbHBIX IEHHOCTEH Ha IJIOHIaAM ToXKapa Ha
00BEKTE;
p ap2e
CY, — yIenbHas CTOMMOCTh PEMOHTHBIX paboT, py6-M™;

Rn — 10711 MOBpEXIEHHBIX MaTepHalbHBIX IIEHHOCTEH Ha IUIOUIaAX MoXKapa Ha
00BEKTE;
Qn — BEPOATHOCTH BO3HMKHOBEHHUS TIOKAPa B 0OHEKTE, T (CM. MpUIOXKeHHe 3).
3.2. Marematndeckoe OXKHJaHHUE MOTEPh B pe3yJbTaTe OTBJICUCHHUS PECYPCOB Ha
KOMITEHCAIHIO TocieAcTBuit moxapa (M(I1o.p)) BEIYUCISAIOT 10 hopmyIie
M(I1,) = Fy [y + E, (K3, + K30 (141)

riie My, — y/enbHble H3IepsKKH IPU BOCCTAHOBUTENbHBIX paboTax, pyo.-Mm;
K, — yJeTbHbIE €IMHOBPEMEHHBIE BIIOXKEHUS B 371aHUE (COOPYIKEHUE), py6.. M7,

K§, — yZIelnbHbIE €AMHOBPEMEHHBIE BJIOXKEHUA B 000pPYI0BaHKE, py6. M2

3.3. MaremaTtnueckoe OXHAaHUE MOTEPh OT O0YCIOBJICHHOTO IMMOXKAPOM IMPOCTOS



o0bekTa (HemomnoyueHHast mpuObLIb) (M(I1h.0)) BEIYUCISIOT 110 GOpMyIIe
M(II0)=Hpp - Tpp Qs (142)

rae /1y, — npubbUIb 00bEKTA, py6.~z[HI/I'1;

Tup — TPOJOIKUTEILHOCTD MTPOCTOSI 00OBEKTA, JTHH.

4. Meto[ oripeieneHus IIOMAAH Mmoxkapa

Hacrosumii Mmetoa npeaHasHaueH AJis ONpeAesieHus IUIOIMIAau MoXapa, 3HaueHHe
KOTOPOW HEOOXOMMO TPU pacdeTe MoTeph OT Mokapa Ha oObekTe. Pacuer mmomaam
nokapa MPOBOJAT [UIsl TOPIOYUX U JIETKOBOCIIAMEHSIOMIMXCS JKMIKOCTEH; OHa
IIPUHUMAETCSI PAaBHOM IUIOLIAJM Pa3MEILECHMS KUIKOCTEH MIIM IUIOLIAAU aBapUiTHOIO
pas3iuBa.

4.1. Ilmomanp moxapa NpuU CBOOOJAHOM TOPEHUH TBEPABIX TOPIOYHX U
TPYJHOTOPIOYUX MAaTEPHUAJIOB BHIYUCISIOT:

IS TIoMeenHit ¢ oobemom V<400 M3 o popmyre

F,=n(Ht)*<F, (143)

rae JM—nuHeiiHas CKOPOCTh pacHpOCTpaHEHUss IO TOBEPXHOCTH MaTrepuana
TIOKAPHOM HATPY3KH, M-C

t — Teky1iee Bpems, ¢;

F — miomanp, 3aHKMaeMast IOKapHOH HArpy3Koi M2,

JUIS ToMelenii ¢ oobemom V>400 M 110 dbopmyie

2
FH:( 4 J 'Ftigtﬂcn’ (144)

H.C.IT

rae ti — BpeMs JoKaIM3anuu noxapa, c;

ti.c.n — MPOJOIKUTEIBHOCTh HAYAJIBHOM CTaINU MOXKAapa, C.

4.2. MUHUMAIBHYIO TPOJOJDKHTEIBHOCTh HAYaJbHOW CTaAMM TOXapa B
MOMEIIEHUU OMNpPENesIIOT B 3aBUCUMOCTH OT OOBbeMa TOMEIIEHHUS BBICOTHI
MOMEIICHHUS ¥ KOJIMYECTBA MIPUBEICHHOM TI0)KaPHOI Harpy3ku (4eprt. 7, 8).

4.3. KonanuecTBO NpUBEICHHOM MOXapHO# HArpy3ku (Q) BBIYHUCISIOT 110 GopmyIie

g= Zn‘,g,», (145)
i=1

rae i — KONMYECTBO TMPHBEACHHOW MOXKApHOH HArpy3kd, COCTOSIIEH U3 I-ro
TOPIOYEro U TPYAHOTOPIOYETO MaTepHuala.
48

421
36
30
24
18

Npodonmumenswocms HC/, 10 £

[ N B
r0* 2m* 30* ww® 5w ew* 7w
Y, 3
M

4

——— H=6,6; 1-9g=(2,4-14) kr-m? ; 2-9=(67-110) kr-m?;
3-9g=640 kr-m?;

—-— H=7,2 m; 1-9=(60-66) kr-m?; 2-g=(82-155) kr-mM? ;
3-g=200 KO-M2



—o-o— H=8m; 1-g=60 kr-m? ; 2-g=(140-160) kr-m? ; 3-g = (210-250) krm? ; 4-
9=(500-550) kr-m? ;
— H=4,8; g=(169-70) xr-m (H - BBICOTa MOMeIeHMiT)

Yepr. 7

123

L)
—

flpedonmumenswocme KN 10 i‘
N
I 2

S

f?if 2-;0T J»Ilﬂi Vm3
=3 M; 2-H=6 m; 3-H=12 ™

1-H
Yepr. 8
3nadenue (gi) BEIYUCISIOT 10 GOopMyJie
p
=g 146
=% 3 (146)
re Qui — KOJMYECTBO TOPIOYEr0 W TPYAHOrOPIOYEro i-ro Marepuaia Ha €IHHHUILY

IUIOMIAau, Kr-M'z;
; -1
/' — teruiora cropanus I-ro marepuana, MJK-Kr.
4.4. BBIUUCISIOT MPOAOJDKUTENBHOCTh HAYAIbHON CTaIMU TIOXKapa 1o Gpopmysam:
JUTSE TIOMeTen il ¢ o6beMom V<3-10%-m3:
1 1/3
. =) (147)
Voo Ql—ch u
JUTS TOMettenii ¢ oobemom V>3-10%-m°:
1/3
_ 0,73+ 0,01
=089-107 17 | === —f (148)
Voep Q}chu

fyen =0,94-1072¢®

H.C.IT

tH.C.I'I

rae ¢ ,— MHHUMAaJbHAas NPOJOKUTEIBHOCTh HAYaJIbHOM CTAaIuM TOXapa, C,

H.C.IT

OIPEEIISAIOT B COOTBETCTBUU C 4epT. 7, §;
Yep—CPEIHSS CKOPOCTh OTEPH MAacchl NOKapHOM HArpy3Ku B Ha4aJIbHOM cTaauu

noxapa, Kr-M 2 ¢1, BRIumcisior mo gopmyrne
Zg.m vV
v o Y (149)
Zg,wi
rJe i — CKOPOCTh MOTEPU MacChl B HAYaJIbHOW CTaauM IMOKapa I-ro MaTtepuania

TIOKAPHOM HATPY3KH, KI-M 22,
Ohep— CPEMHSISL TEIUIOTA CTOPAHHS MOXKAPHOW HArpy3KH, M/JIx-Kr™, BEIYHCISAIOT

o ¢popmyIe
.. p
o, ZE—Q (150)
g,wi

U — JTMHEeHHAs CKOPOCTh PACHPOCTPAHEHHUS TIIAMEHH, M-C L,
Jlomyckaercss B KadecTBE BENUYMHBI u# OpaTh MaKCUMalbHOE 3HAUEHUE IS
COCTaBJISIOLIUX MOXKAPHYIO HATPY3Ky MaTEepHUaoB.



3HavYeHUS BEJIUYUH ep, OF , u JAJIsI OCHOBHBIX TOPIOYMX MATEPUATIOB MPUBEICHHI B

Tabi. 11, 12.
Tabmuma 11

JInHeliHasi CKOPOCTH pacHpoCTPaAHEHHs MJIAMEHH M0 MOBEPXHOCTH MATEPHAJIOB

Marepuain JIuHeitHas cKopoCTh
pacrpocTpaHeHHs
TUTAMEHH IO IOBEPXHOCTH
x10% m-c?
1. VYrapel TEKCTWIBHOTO  TPOU3BOJCTBA B 10
Pa3pBIXJICHHOM COCTOSIHUH
2. Kopn 1,7
3. XJI0TIOK pa3phIXJICHHBIN 4,2
4. JleH pa3pbIXJICHHBINA 50
5. Xnonok+kamnpos (3:1) 2,8
6. JlpeBecuHa B mTabessax Ipu BIAKHOCTH, %0:
8—12 6,7
16—18 3,8
18—20 2,7
20—30 2,0
ooxee 30 1,7
7. ITogBemneHHbIC BOPCUCTHIC TKAHU 6,7-10
8. TekcTubHBIC W3/ICTHUS B 3aKPBITOM CKJIQJE TPH 0,6
3arpyske .100 kr/m?
9. Bymara B pyJIoHax B 3aKpbITOM CKJajae NpHU 0,5
3arpyske 140 kr/m?
10. CunreTnueckuii KayuyyK B 3aKpbITOM CKJaJie 0,7
nipu 3arpyske cabinre 230 Kr/m?
11. JlepeBsiHHbIE TIOKPHITHS 1I€XOB OOMIBIION 2,8-5,3

miomaau, I€PEBAHHBIC CTCHBI, OTACIIAHHBIC APCBCCHO-
BOJIOKHUCTBIMH IIJIMTaMH

12. Tleunble oOrpaxiaromFie KOHCTPYKIUH C 7,5-10
yTEIUIUTENEM U3 3aauBo4Horo [111Y

13. CotoMeHHBIE M KAMBIIIIUTOBBIE U3IETUS 6,7

14. Tkanwu (xonct, Oaiika, 053b):

10 TOPU3OHTATH 1,3

B BEPTUKAJIbHOM HalpaBICHUU 30

B HaIlPaBJICHWW, HOPMAJIBHOM K IIOBEPXHOCTH 4,0
TKaHeW, IPU pacCcTOSTHUU MexKay HumMu 0,2 M

15. JIucrosoii IIITY 5,0

16. PesnHOTEeXHIUECKHE U3/IENUS B IITAOETAX 1,7-2

17. Cunrernyeckoe nokpeitue “Cxopton” npu T = 0,07
180°C

18. TopdorummTs! B mTadessix 1,7

19. Kabemr AAIlIBIx120; AIIBI'D3x35+1x25;
ABBI'3x35+1x25:

B TOpPU30HTAIHHOM TOHHEIW CBEpPXY BHH3 IIpH 0,3

paccTosHuU Mexk Ty noskamu 0,2 M



B TOPU30HTAJILHOM HaIlpPaBJICHUH 0,33

B BEPTUKAILHOM TOHHEIE B TOPH30HTAIHLHOM 0,083
HampaBJICHUU MPH PacCTOSHUU Mexay psgamu 0,2—
0,4
Tab6muma 12

Cpez[mm CKOPOCTH BBITOPAHUSA U HU3HIAA TEIIOTA CrOpaHusl BEIIECCTB U

MaTepuaioB
BemecTBa 1 Matepuaibl CKOpOCTb IOTEpH Hwusmas remnora
maccor X108, kr-m2-¢ct CropaHusi, KJDx-Kr

bensun 61,7 41870
AueroH 44.0 28890
JIMATUIIOBBIN CIIUPT 60,0 33500
Benson 73,3 38520
Jln3eapHOe TOILIMBO 42,0 48870
Kepocun 48,3 43540
MasyTt 34,7 39770
Heds 28,3 41870
OTUJIOBBIN CIUPT 33,0 27200
Typounnoe macio (TI1-22) 30,0 41870
N3onponunoBeiii CIUPT 31,3 30145
H3onenran 10,3 45220
Tonyon 48,3 41030
Harpwuii Metammmaeckuit 17,5 10900
Hpesecuna (6pyckn) 13,7 % 39,3 13800
lpeBecuna (MeOenb B KHIBIX U 14,0 13800

QJIMUHUCTPATHBHBIX  3JMaHHUAX 88—

10%)
bymara paspbixiieHHas 8,0 13400
bymara (kHuTH, )KypHaJbl) 4,2 13400
KHuru Ha nepeBsHHBIX CTEUIakKax 16,7 13400
KuHoruteHka TpuareraTHas 9,0 18800
Kap6onutoBbie u3aenus 9,5 26900
Kayuyx CKC 13,0 43890
Kayuyk HaTypanbHbIN 19,0 44725
OpraandecKkoe CTeKJIO 16,1 27670
[Tonuctupon 14,4 39000
Pe3una 11,2 33520
Texcronut 6,7 20900
[Tenononmyperan 2,8 24300
BonokHo niranensHoe 6,7 13800
BosoOKHO mITanenpHOE B KUMAX 22,5 13800

40x40x40 cm
IMonmsyTHiaeH 10,3 47140
[Honunponunen 14,5 45670
Xrorok B Trokax 190 kr x M~ 2,4 16750
XJI0TIOK pa3pbIXJICHHBIN 21,3 15700
JleH pa3phIXICHHBIN 21,3 15700




| Xmonox+kampon (3:1) 12,5 | 16200

T[IPUJIOXKEHHUE 5
Obsa3amenvroe

METO/J 9KCIHEPUMEHTAJIBHOI'O OIIPEJAEJIEHUSA BEPOATHOCTH
BO3HUKHOBEHUA I1IOKAPA B (OT) QJIEKTPHYECKUX U3JAEJIUAX

Hacrosiuii  MeTon  pacrpocTpaHsieTcs Ha  AJIEKTPOTEXHUYECKUE  M3Zenus,
pPaZMOdIIEKTPOHHYIO  almapaTrypy M CPEACTBAa  BBIYMCINTENBHONW  TEXHUKHU
(onexTpuuecKue HU3AENUs) W yCTAHABIMBAET IOPAJOK SKCIEPUMEHTAIBHOTO
OIpeieNIeHUs] BEPOSITHOCTH BO3HUKHOBEHUS 110’Kapa B (OT) HUX.

[TapameTpsl M YCJIOBHUSI MCHBITAHUN JUIS KOHKPETHOTO M3JENUS JIOJKHBI
COJZIEPKaThCsl B HOPMAaTUBHO-TEXHUYECKON JOKYMEHTALMY HA U3EIIHE.

1. Cymnocth MeTORa

1.1. Meron pa3paboTaH B COOTBETCTBHH C MPUIIOKECHHEM 3.

1.2. BepoATHOCTh BOZHUKHOBEHHUS MOXKapa B (OT) ANEKTPHUUECKOM (T0) U3IeIUu(s)
ABJIACTCS ~ MHTETPAJIBHBIM  [I0Ka3aTelleM, YYMTHIBAIOIIMM  KaK  HaJeKHOCThb
(MHTEHCHUBHOCTb OTKa30B) CAaMOI'0 U3JIEJIMs U €ro 3alUTHON anmnaparypsl (TEIIOBOHN U
JJIEKTPUUECKOM), TaK W BEPOATHOCTh 3aropaHus (JOCTMXKEHUS KPUTHUYECKOU
TEMIEPATypbl) YacTSIMH  M3AENUs, [OAECPKUBAIOIIMMU  KOHCTPYKLHOHHBIMU
MaTepualaMM WIM BEUIECTBAMH M MaTepuajaMH, HaxXOISUIMMHCSI B 30HE €ro
paZMalMOHHOTO H3JIy4eHHs 700 B 30HE TOPAXKEHHS DIIEKTPOAYTOM WIH
pasJieTaroIUMUCS pacKaJleHHBIMH (TOPSILIUMH) YaCTAMM (4aCTHIIAMU) OT U3JENHUS.

1.3. Vzpenue cunTaeTcs yIOBIETBOPSIONIMM TpEeOOBAaHMS HACTOSIIETO CTaHIapTa,
€CJIH OHO TMPOLIIO MCIBITAHUE B XapaKTEPHOM II0KAapOOMACHOM pPEXHUME U
BEpPOATHOCTH BO3HHKHOBEHHS TI0kapa B HeM (0T Hero) He mpesbicuna 10° B rog.

Kommnekryromme — u3genust  (pe3uCTOpbl,  KOHJEHCATOPBI,  TPAH3UCTOPHI,
TpaHc@OopMaToOpbl, KIEMMHBIE 3aKUMBbI, peie U T. J1.) JONYCKAKTCS K MPUMEHEHHUIO,
€CIIM OHM OTBEYAIOT TPEOOBAaHMAM MOXAapHOW O€30MacHOCTH COOTBETCTBYIOIIMX
HOPMAaTHUBHO-TEXHUYECKUX JOKYMEHTOB M Il HUX ONPENEIECHbl HNHTEHCHBHOCTH
MOYKapOONAaCHBIX OTKA30B, HEOOXOIUMBIE Ul OLEHKH BEPOSTHOCTH BO3HHUKHOBEHUS
1o’kapa B KOHEYHOM H3JIEIHH.

1.4. XapakTepHblil aBapuiHBIN MOKAapOOMACHBIN PEXUM (Jlanee — XapaKTepHbIN
MOKapOONAaCHbI PEXHUM) DJIEKTPOTEXHUUECKOr0 M3AENUs — O3TO TaKoOW pexuM
paboThl, mpU KOTOPOM HAPYLIAETCS COOTBETCTBHE HOMMHAIBHBIX MapamMeTpoB M
HOPMAJIbHBIX YCJIOBUM OKCIUTyaTalldd M3JeNus WIM €ro COCTaBHBIX YacTeil,
OPUBOJALIMM €r0 K BBIXOJAY M3 CTPOS U CO3JAIOUIMI YCIOBMSI BO3HUKHOBEHUS
3aropaHusl.

1.5, XapakTepHblii MOXXKapOONMAaCHBIH  PEXKUM  YCTaHABIMBAIOT B  XOJ€
npe/BapuUTeNbHbIX HCNbITaHUH. OH J0KeH ObITh M3 uncia Haubosiee ONacHBIX B
MIO’)KapHOM OTHOILEHUM PEKUMOB, KOTOpPBIE BO3HUKAIOT B JKCIUIyaTallud M, IO
BO3MOXXHOCTH, HMEIOT HauOOJbIIyI0 BEpPOATHOCTh. B nanbHeliem BbIOpaHHBIN
MOKapOONAacHbI PEXKHUM YKa3blBalOT B METOJUKE MHCIBITAHMS Ha I0KApHYIO
OIaCHOCTb.

B 3aBucMMOCTH OT BUAAa M Ha3HAYECHMs U3JENINS XapPAKTEPHBIE HCIBITATEIIbHBIE
MOKapOOMAaCHbBIE PEKUMBI CO3AAI0T My TEM:

YBEIMUEHUSI CWJIbI TOKA, MPOTEKAIOLIETO YEpPe3 HCCIENYEMOE DJIEKTPUUECKOE
U3/IeNINE WU €r0 COCTABHYIO 4aCTh (MOBBILIEHUE HANPSKEHUsSA, KOPOTKOE 3aMbIKaHUE,



neperpyska, Byx(}a3Hoe BKIIOUYEHHE JIEKTPOTEXHUYECKHX YCTPOHCTB Tpex(ha3HOro
TOKA, 3aKJINHUBAHUE POTOPA UM JPYTUX MOABMKHBIX YAaCTEH 3JIEKTPUUYECKUX MAllluH
Y aImnaparos U Jp.);

CHIDKEHHS 3()()EKTUBHOCTH TEIUIOOTBO/A OT HArpeBaEMBIX 3JEKTPUUYECKUM TOKOM
JeTajgedl M IOBEPXHOCTEH SJIEKTPUYECKUX YCTPOWCTB (3aKpbITHE IOBEPXHOCTEH
TOPIOYMMH MaTepHajlaMH C MaJIbIM KO3(PPHUIIMEHTOM TEIUIONPOBOAHOCTH, OTCYTCTBUE
KHUJIKOCTM B  BOJOHAQJMBHBIX  IpuOOpax, BHIKIIOYEHHE  BEHTUIATOpPA B
ANIeKTpOKaopudepax U TEIUIOdIECKTPOBEHTUIATOPAX, IIOHIKEHHE YPOBHS Macia HIN
JPYroi AUAJIEKTPUUYECKON JKUAKOCTH B MACIIOHANOJHEHHBIX YCTAHOBKAX, CHUKEHUE
YPOBHS KHUJIKOCTH, UCIIOJIb3YEMOI B KaUE€CTBE TEIUIOHOCUTENS U 1IP.);

YBEJIMYEHUSI MEPEXOAHOT0 CONPOTHBIICHHUS (3HAYCHHME MAJCHUS HAIPKCHUS,
BBIJICTISIIOLICICSI MOIIHOCTH) B KOHTAKTHBIX COEIMHEHUSAX WIM KOMMYTAallMOHHBIX
JJIEMEHTax;

MOBBIIIEHUS KOXPPHUIMEHTa TPEHHUS B JBIKYIIMXCS (BPAIIAIOIINXCS) DIIEMEHTaxX
(MMUTaNMS OTCYTCTBUS CMa3KH, U3HOC [TOBEPXHOCTEH U T. I.);

BO3JCICTBUS HA JETalu JJIEKTPOYCTAHOBOK DJIEKTPUYECKUX JYyr (pe3koe
HepeHanpsHKeHue, OTCYTCTBHE JyTrOracUTEIbHBIX PpEIIETOK, BBIXOA M3 CTPOs
AJIEMEHTOB, IIYHTUPYIOIIUX YTy, KPyTOBOM OrOHb KOJJIEKTOPA);

cOpacbIBaHMs PACKaJEHHBIX (TFOPSIIMX) YACTUL, 0Opa3yroIuxcs NpU aBapUHHbBIX
peXuMax B AJIEKTPOYCTAaHOBKAaX, HAa TOPIOYUE DJIEMEHTH (YacTUI[ OT OIUIABJICHUS
HUKEJIEBBIX 3JIEKTPOJOB B JIaMIIaX HaKaJMBAaHMSA, YACTUL] METAJUIOB, 00pa3yIOLINXCS
IIPU KOPOTKHUX 3aMbIKAHUSX B AJIEKTPONPOBOAKAX, U T. I1.);

pacIoyIOKEHHUs] TOPIOYMX MaTepualioB B  30HE PAJAMALMOHHOIO Harpesa,
C03/1aBaeMOro0 JIEKTPOYCTaHOBKAMU;

IPOIYCKaHUsI TOKAa MO KOHCTPYKIMSM M 3JEMEHTaM, KOTOpble HOPMaJbHO He
00TEeKarTCsl TOKOM, HO MOTYT UM OOTEKaThCsl B aBapUNUHBIX yCIOBUSIX;

CO3/IaHUSl HEMPEeAyCMOTPEHHOI0 YCIOBHSMM paboOThl, HO BO3MOXKHOIO B
aBapHUiITHOM peKHMMe Harpena 3a CueT 3JIEKTPOMAarHUTHBIX MOJIEH.

2. PacyeT BepOSITHOCTH BO3HUKHOBEHMA MOKAPA OT 3JIeKTPHUYECKOr0 H3/1eIus

2.1. BeposTHOCTb BO3HHMKHOBEHHs TOXKapa B (OT) DIIEKTPUUYECKUX H3JCIHUA H
yCIIOBHs MOkapode3onacHocTH (1. 1.3) 3amuChIBaOT CIIEIYIOLINM BBIPaKCHUEM:

On =Qnp 9n3 Ousz 9= 107, (151)
rie Qunp — BEPOATHOCTh BOZHUKHOBEHHUSI XapaKTEPHOT'O M0XKapOONAaCHOI0 pexXuMa B
cocTaBHOM dacth w3nenus (Bo3HMKHOBeHHMs K3, meperpysku, MOBBIIICHUS
MEPEXOHOT0 CONPOTUBIIECHUS U T. 11.), 1/rox;

Qu: — BEpPOATHOCTH TOTO, YTO 3HAYCHHE (XapaKTEPHOTO IIEKTPOTEXHUUIECKOTO
napamerpa (TOKa, MNEPEXOAHOTO CONPOTHUBICHHUS W Jp.) JEKUT B JHara3oHe
MOAPOOIMACHBIX 3HAYEHHUI;

Qus — BEpOATHOCTh HecpabaThIBaHUS amnmapara 3amuThl (JIEKTPUUYECKOH,
TEIUIOBOH U T. 11.);
Qs — BEPOATHOCTb JOCTHXKEHHMS TOPIOYMM  MaTepHalioM KPUTUYECKOMH

TEMIIEpATypsl WIK €ro BOCIUIAMEHEHUS.

2.2. 3a TOJIOXKUTEIBHBIN MCXOJ] ONbITA B JAHHOM CIIyyae B 3aBUCHUMOCTH OT BHJa
SJICKTPHUYCCKOTO N3 aeians IIPUHUMAIOT: BOCIINIAMCHEHMNCE, IIOSBJICHUE JbIMa,
JOCTH)KEHUE KPUTHUECKOTO 3HAUEHHUS TEMIIEpaTyphl IIPU HarpeBe M T. I.

2.3. BeposTHOCTh BOZHHKHOBEHHS XapaKTEPHOTO MOXKAPOOHMACHOTO pexuma Qu.p,
OTIpPENIeNAI0T CTATUCTUYECKH 110 JJaHHBIM UCTIBITATENIbHBIX JIAOOPATOPUIl peITpUiTHit
Y M3TOTOBUTENIEH 1 DKCILTyaTaIllHOHHBIX CITYKO.

[lpy HanmWYMM COOTBETCTBYIOIIMX CIPABOYHBIX JaHHBIX Qnp MOXeT ObITh
ompefiefieHa dYepe3 OONIyl0 WHTEHCHBHOCTh OTKa30B H3/ENHSA C BBEICHHEM



K03 dUIIMeHTa, YUUTHIBAIOIIETO JTOJIO [T0KAPOOMACHBIX OTKA30B.
2.4. BepostHocTh (Qu3) B 00IIEM BHJIE pacCUUTHIBAaETCS 10 (hopmyrie
0,,=1- M =1 P _ T Pe_kpt, (152)
rae P — BepOSITHOCTH 3arpyOsieHus 3aiuThl (yCTaHaBIUBAaeTCsA 00CIeI0BaHUEM HIIU
MPUHUMACTCS KaK CPEIHECTATUCTHYECKOE 3HAYCHUE, MMEIOIIEe MECTO Ha OOBEKTax,
/1€ IPEUMYIIECTBEHHO UCTIOIb3YETCs U3/IETIHE);

A» — DKCIUTyaTallMOHHAs MHTEHCUBHOCTH OTKA30B aIapaToB 3amlUThI, 1/4;

Ap — pabouas (anmapaTHas) MHTEHCUBHOCTh OTKa30B 3aIIUTHI (OmpenemnseTcs NO
TEOPUU HA/ICKHOCTU TEXHUYECKUX CUCTEM), 1/4;

As — MHTEHCUBHOCTb OTKa30B 3arpyOJIeHHOH 3aiuThl, 1/4;

t — Tekyiee Bpemst paboThI, 4.

Jlist anmaparoB 3aIMThI, HAXOJSIIMXCS B JKCIUTyatanuu Oonee 1,5—2 ner, mis
pacueta (Qu.;) MOXKET OBITh UCIIOJIB30BAHO YIIPOILIEHHOE BhIPAKECHHE:

Opsz=Mpt. (153)

2.5. XapakTepHbIil M0XKApOOMACHBIA PEKUM H3ZENUs ONpeAeNseTcs] 3HAYeHHEM
IEKTPOTEXHUYECKOTO IMapamMeTpa, MPH KOTOPOM BO3MOXKHO IOSIBJICHHE IPHU3HAKOB
ero 3aropanus. Hampumep, XapakTepHbI MOXAapOOIMACHBIM PEXUM — KOPOTKOE
3ambikaHue (K3); xapakTepHblll 37€KTPOTEXHUYECKUI MapaMerp 3TOro pexuma —
3HaueHne Toka K3. 3axuranuve wu3aenuss BO3MOXXHO TOJIBKO B OINpEAEICHHOM
nuana3one TokoB K3. B o0iem Buze:

0,, =N, /N,, (154)
rae Ny, N, — COOTBETCTBEHHO MAaIa3oHbI IOKAPOONACHBIX W BO3MOXKHBIX B
9KCILTyaTalluu 3HAYCHUH XapaKTePHOI0 AIEKTPOTEXHUUYECKOTO MapaMeTpa.

B cnyuae wcmonb3oBaHWS IS OLUEHKH — 3Q)KUTATEIBLHOW  CIIOCOOHOCTH
AIIEKTPOTEXHUYECKUX (PAaKTOPOB HX DSHEPreTUUYECKHX XapaKTEePUCTUK — DHEPTUH,
MOIIHOCTH, TUIOTHOCTH TEIUIOBOTO IIOTOKA, TEMIIEPATypbl M T. II. ONPEACIACTCS
BEPOATHOCTh TOTO, KakK 4YacTO WJIM Kak JOJTr0 3HAa4eHHE COOTBETCTBYIOIIETO
OHEPreTHUECKOTO TapaMeTpa 3a ONpeAelICHHBIA MPOMEXYTOK BpEMEHU (HAIpPUMED B
TE€YeHHe Trojia) OyIeT MpeBbIIaTh €r0 MHUHUMAJIbHOE MOKapooMacHOe 3HAYEHHE.
HaxoxjeHne MHHHMATBHBIX IM0KApOOIMACHBIX 3HAYCHHN IPOM3BOJUTCS B XOJE
BBITIOJTHEHHSI KCTIEPUMEHTAIIBHBIX UCCIIEOBAHUN TTpH onpeeneHud Q.

2.6. BepostHOCTP Qg TOJIOKUTENFHOTO WCXOJA OMBITa (BOCIUIAMEHEHUS,
MOSIBJICHUS JTbIMA WU JOCTH)KEHUS KPUTUYECKOM TeMIIEpaTyphl) OMpeIesieTcsl Mocie
IPOBE/ICHUS JTA0OPATOPHBIX UCTIBITAHUN B YCIOBUAX paBeHCTBA Qup = Qus= Qua=1;

0, = 3+13m , (155)
n+2
r7ie M — YHCIIO0 OTBITOB C MOJIOKHUTEIBHBIM UCXOaM;

1 — YHCIIO OIBITOB.

B ciiyuae m>0,76 (n—1), npuaumarot Q 5= I.

[Tpy WCHONMB30BaHWM B KAYeCTBE KPUTEPHS TOJOKUTEIBHOTO KCXO0Ja OIIbITa
JOCTHKEHUE TOPIOYMM MaTepUATIOM KPUTHYECKOU TemmepaTypsl Q, onpenensercs u3
bopMyIBI

0 =1-0,, (156)
rae O — Oe3pa3MepHbIi apaMeTp, 3HaU€HUE KOTOPOTO BHIOMPAETCS MO TaOIUIHBIM
JAHHBIM, B 3aBUCUMOCTH OT O€3pa3MEpHOTO IapamMeTrpa « B pacHpeesIeHun
CrbloaeHTa.

a:‘/;(TK_TCP)’ (157)

(o
rae Tx — KpUTHUecKas TeMIepaTypa HarpeBa roprouero marepuana, K;



Tep — cpeanee apudMeTHUECKOE 3HAUCHHUE TEMIIEPATyp B UCIIBITAHUAX B Hanbouee
HarpeTom mecre usaenus, K;

G — CpelHee KBAIpaTUUYECKOE OTKIIOHEHHE.

B kauecTBe KpUTHYECKOW TemIepaTypbl, B 3aBUCHMOCTH OT BHUJA HW3ACIUS,
YCIIOBUH €ro JKCIUTyaTallid U BO3MOXKHBIX HCTOYHHUKOB 3)KUTAHHUS MOXKET OBITh
MpUHATa TeMIeparypa, coctapidwomas B 80% TeMmeparypbl BOCIIAMEHEHUS
M30JISIIUOHHOTO (KOHCTPYKTOPCKOI'0) MaTepHraia.

2.7. JlomyckaeTrcs mpu onpeneneHud Qg 3aMEHSATh CO3JaHHE XapaKTEPHOTO
MOAapPOOIACHOTO PEKUMa Ha HCIOJIb30BAHUE CTAHAAPTHU30BAHHOTO 3KBHBAJIEHTHOIO
M0 TEIJIOBOMY BO3JCHCTBUI0O MCTOYHHMKA 3a)XUTaHUs, T. €. C SKBUBAJICHTHBIMU
napaMeTpaMu, XapaKTePU3YIOIUMHU BOCIUIAMEHSIONIYI0 CIHOCOOHOCTh (MOIIHOCTD,
TJI0IA]Th, IEPHOIUIHOCTD U BPEMsI BO3ICHCTBUSA).

HIPUJIOKEHUE 6
Cnpasounoe

ITPUMEPDBI PACYETA

1. PaccuutaTth BEpOSATHOCTH BO3BHMKHOBEHHSI M0KApa M B3PbIBa B OTAeJIeHUU
KOMIIpecCHH.

1.1. /lanHble njs pacuera

OtpeneHue  KOMIIpECCMM  JTWUJIEHA  PacloloXkEHO B OAHOITAKHOM
MIPOU3BOJICTBEHHOM 31aHuH padmepamu B miaaHe 20x12 m u Boicotoit 10 M. CteHbl
3aHUSI — KHUPIMYHBIE C JICHTOYHBIM OCTekJeHHneM. llepekppiTie — u3 peOpHcThIX
Kene300eTOHHBIX TMIUT. OcCBelleHue Iexa — 3JEKTPUYECKOoe, OTOIUIEHHE —
neHtpanbHoe. llex oOopynoBaH aBapuifHOW BEHTWJISIMEH C  KPaTHOCTHIO
BO31yXoo0MeHa (N), paBHOH BOCBMH.

B momemenun nexa pasMeniaercs KOMIPEcCOp, KOTOPBIM MOBBIMIAET JaBICHUE
MOCTYHAOIIEro M3 MarucTpaibHOro Tpydonpososa stunena ¢ 11-10° no 275-10° Ia.
Jmnamerp TpyOOmpoBOMOB ¢ OTWieHOM paBeH 150 mm, TemmepaTypa JTHIICHA
nocturaet 130 °C. 3ganue umeeT MOTHHE3AIUTY TUMA b.

Huxuuil koHUeTpaunoHHbIN npeaen BociuiaMeHeHus: 3TuieHa (Cuxns B CMECH C
BO3/yXOM paBeH 2,75%, nostomy, B cootBerctBuM ¢ CHull 11-90-81: npoussoactso
M0 B3PBIBHOM, B3PBIBOMOKAPHOUN M MOKAPHOM OMACHOCTU OTHOCHUTCS K KaTeropuu A,
TO €CTh B I[€X€ BO3MOKHO BOSHMKHOBEHHE KakK TMOKapa, Tak U B3pbiBa. [1o ycnoBusm
TE€XHOJOTMYECKOr0 TMpollecca BO3HUKHOBEHHE B3PBIBOOMACHONM KOHLEHTPALUU B
o0beMe TIOMEIIEHUS BO3MOXKHO TOJBKO B aBapUHHBIX YCIOBHSAX, IOITOMY
MTOMEIICHHE TI0 KJIACCU(PUKAINK B3PBIBOOITACHBIX 30H OTHOCHUTCS K Kiaccy B-1a.

[ToxxapHast OMacHOCTh OTIEJIEHUS KOMIIPECCHU CKJIAJbIBAECTCS W3 T0XKApHOH
OMACHOCTH KOMIIPECCOPHON YCTaHOBKM U TOXKAPHOW OMACHOCTH TOMEIICHHUS.
[ToxxapHast omacHOCTh KoMIpeccopa OOYCJIOBJI€HAa ONAacCHOCTbIO BO3HMKHOBEHUS
B3pbIBa 3TUJICHOBO3IYIIIHOM cMecH BHYTpH amnmapara.

[ToxxapHast OMacHOCTb MOMEIIEHHs] OOYCIIOBJIE€HA ONACHOCTHIO BO3HHUKHOBEHUS
nokapa B ILI€Xe, a TaKe OMacCHOCThbIO BO3HMKHOBEHHS B3pbIBA 3THUJIEHOBO3TYIIHOM
CMECH B 00beMe 11eXa MPH BBIXOJIE ITUJICHA U3 Ta30BbIX KOMMYHHKAIIUH MPH aBapuu.

1.2. Pacuer

Bo3HukHOBeHHE B3pbIBA B KOMIIpeccope OOYCIOBIEHO OJHOBPEMEHHBIM
MIOSIBIICHHEM B IFJIMHJIPE TOPIOYETO ra3a, OKUCIUTEIS M HCTOYHHKA 3a)KUTaHUsI.

[To ycioBusIM TEXHOJIOTHYECKOTO MPOoliecca B HUIMHIPE KOMIIPECCcopa MOCTOSTHHO



oOpaliaercss 3THIEH, HOITOMY BEpOSITHOCTb IOSBIEHHUS B KOMIIPECCOPE TIOPHOYEro
ra3a paBHa €IMHULE
Ok (IB)=0x(I'B)) =0k () =1
[TosiBnenue oxucinurtenss (BO3AyXa) B LMIMHAPE KOMIIPECCOpPA BO3MOXKHO IIPHU
3aKJIMHMBAHUU BCACBIBAIOLIETo KianaHa. B 3ToM ciydae B IMJIMHApE CO3JaeTcs
paspsbkeHHe, 00ycIaBIMBarOIIee MOJACOC BO3/AyXa 4Yepe3 CalbHUKOBBIC YIJIOTHEHUS.
Jl1s OTKIIOHEHHsI KOMIIpeccopa MpH 3aKJIMHUBAHUN BCACBIBAIOLIETO KilallaHa MMEETCs
cUCTeMa KOHTPOJIS JaBJICHUS, KOTOpas OTKI4aeT kommpeccop uepe3 10 ¢ mocie
3aKJIMHMBaHUA KianaHa. OOciieoBaHMe IIOKa3ajno, yTo 3a roj Haomoganock 10
Clly4aeB  3aK/IIMHMBAaHMsA KiIanmaHoB. Torga  BepOSTHOCTb — pasrepMETH3aLUU
KOMIIpeccopa paBHa
m
QK(SZ):&ZTi=;~M=3,2~10_6.
Tp & 525600 60
AHnanu3upyemslii KOMIIPECCOP B TEYEHHE rojja HAXOAWICA B pabouyeM COCTOSHUU
4000 4, mo3TOMY BEpOSITHOCTb €r0 HaX0XIEHU M10J1 pa3psKEHUEM paBHA

K~ 1 -1
Ok (8)==2) 1, =———-2000-60=23-10"
T, 525600

OTkyzaa BEepOSITHOCTh MOJICOCa BO3AyXa B KOMIIPECCOP COCTABUT 3HAYCHHE

Ok (by) =0k (5)0x (S,)=23-10"-32-10°=74-107.

TakuM o00pa3oM, BEpOSATHOCTh TOSIBIEHUS B LWIMHApPE KOMIpeccopa
JOCTATOYHOTO KOJHMYECTBA OKHCIHMTENI B COOTBETCTBHHM C Gopmyioi (44)
NPUJIOKEHUs 3 paBHA

Ok (OK) = Qg (OK,) = O (by) = 7,4-107".

OTKyna BepoOSATHOCTh OOpa3oBaHMs roprodel cpeibl B LWIMHIpPE KOMIIpeccopa

cootBeTcTBUH ¢ hopmyoii (40) mpunokenus 3 Oyaer paBHa
Qx (I'C) = 0 (I'B)Qx (OK) =1-7,4-107 =7,4-107"

HNcTouyHNKOM 3a)KuraHusg STHJICHOBO3IYIIHOM CMECH B LWJIMHAPE KOMIIpeccopa
MOTYT OBITh TOJIBKO HCKPbl MEXaHMYECKOIO MPOMCXOXAEHUS, BO3HUKAIOLIUE IPH
pa3pylleHUH Y3JI0B W JeTajeil MNOpIIHEBOM TIpyHmbl H3-3a MOTEPU IMPOYHOCTHU
MaTepHala UM MpHu ociabaeHUH OONTOBBIX COCTUHEHUH.

CratucTuyeckue JaHHbIe MMOKa3bIBAIOT, YTO 3a aHAIU3HPYEMbIN MEPHOJ] BPEMEHU
HaOJroAaJCs OAMH CiIydail paspylieHHs JieTajeil MOpIIHeBON I'PYIbl, B pe3yibTare
Yero B LMJIMHApPE KOMIIpeccopa B TeUeHHe 2 MUH Habmroganock uckpenue. Ilostomy
BEPOSTHOCTh TOSBICHUS B IIMJIMHApPE KOMIpeccopa (PUKIUOHHBIX MCKp B
COOTBETCTBUH ¢ popmynamu (42 u 47) npuioxxeHus 3 paBHa

K- & 1
TH) =0, (TH ;) = ==0y ¢ _.2=38-10"°
Ok (TH) = Oy (TH 3) = Ok (f>) Tp;,smoo

OrneHuM SHEPrUI0 UCKP, BO3HUKAMIIUX TMPH pa3pylIeHHH AeTalleil MOpIIHEBOI
TPYMITBI KOMIIpeccopa. 3Hasi, 9YTO CKOPOCTh ABIIKEHUS ITHUX jeraneil cocraBiser 20
M-Cl, a mx macca paHa 10 kr u Gonee, HaiineMm »Hepruto coynaaperus (E), JIx, mo

bopmyie
2
E="""__2000.
2

N3BecTHO, YTO (PPUKLIMOHHBIE UCKPHI TBEPABIX CTAJEeH MPH SHEPTUSAX COYIapEHUS
nopsiaka 1000 [k mopKuraroT METaHOBO3IYIITHBIE CMECH ¢ MUHUMAJIbHOW dHEprueit
sakuranus 0,28 mJ[x.

MuHMMaIbHAs SHEPTHs 3QKUTaHUS STHIICHOBO3AYIIHOM cMecu paBHa 0,12 mJ[x, a
SHeprus coyaapenus ten 3HaunTeapHo npesbimaeT 1000 [k, cnegoBaTenbHO:



Ok +(B3) =1

Torma BEpOSITHOCTD MOSABJICHUA B IIUJIMHIPE KOMIIPECCOPA UCTOUYHHUKA 3aKUTAHUS B

COOTBETCTBUU C (hopmyroii (46) npuinoxeHus 3 paBHa
Oy (M3) =0y (TH)Qx (B)=3,8-10" -1=3,8-10°.

TakuM o00pa3oM, BEpPOSTHOCTh B3pBIBA ATHJICHOBO3AYIIHOW CMECH BHYTPH

KoMITpeccopa OyieT paBHa
Oy (BTA) = Q) (I'C)Qy (M3)=7,4-10" -38-10° =2,8-107"2.

HabmroeHue 3a mpou3BOACTBOM II0KA3al10, YTO TPHKABI 3a roj (M-3) oTMedanach
pasrepMeTH3anus KOMMYHUKAIUA C STUJICHOM M T'a3 BBIXOJUI B 00BEM MOMEIICHUSI.
Paccuntaem BpeMss 00pa3oBaHHS B3PBIBOOIMACHON KOHIICHTPAIUU B JIOKAIBHOM
obnake, 3annmMaronieM 5% o0bemMa 1exa.

PexxuMm ucTedeHus dTUICHA U3 TPyOONpPOBOAA MPHU pasrepMeTH3aUu (HIAHIIEBBIX
COCJIMHEHUH BBIYUCIISIOT U3 BRIPAKCHUS

Py _ 1-10°
P 275-10°
rae Paw — aTMocdepHoe nasnenue, I1a;

Ppac — pabouee maBieHue B TpyOOIPOBOIAX C STUICHOM, [1a;

Vip — KPUTHUYECKOE OTHOIIECHHE.

To ecTb HCcTEUEHNE IPOUCXOAUT CO 3BYKOBOM CKOPOCTBIO W, paBHOU

/848 /848
w=334,—1Tp,; =3,34,[— =369.
M PAB 3

[Tnomane menu F npu pasrepmeTusanuu (GpaaHIEBOro COeIUHEHHs TPyOOIpoBoOaa
muametrpom 150 mm u TommuHoM menu 0,5 MM paBHa
F=ndd=12-10""
Pacxon sTunena — g uepe3 Takoe oTBepcTUE OyAET paBeH
2=369m-¢""-0,00012 x? = 0,044
Torma Bpemsi 00pa3oBaHus JIOKATLHOTO B3PHIBOOMACHOTO 00JaKa, 3aHHMMAIOIIEro
5% o6bema 1iexa npu padboTe BEHTHIISALUHU, OyAET paBHO

=0,00364 < vgp = 0,528,

3600 g 3600 0.44

- ! = 1 : =0,66.

TS N Cukms |8 n044_2,75-8-0,05-2400 >
€7100-2-3600 : 100-2.3600

VYuureiBasg, 4yTO W3 BCEH MacChl 3TUJIEHA, BBILIEANIETO B 00bEM MNOMEILIEHUS,
ToJbKO 70% y4yacTBYIOT B 00pa30BaHUM JIOKAJILHOTO B3PHIBOOIACHOTO 00JIaKa, BpeMs
00pa3oBaHus 3TOro objgaka U BpeMsl €ro CyILIeCTBOBaHMS MOCIE YCTPAaHEHUs yTEUKH

sTUIIeHA OyAEeT PaBHO: T ,= (:—17 =0,94

>

BpeMmsi ucTedeHus STWIEHA MPU MUMEBIIMX MECTO aBapHUsIX 3a aHAIU3UPYEMBbIi
nepuo BpeMeHu Obuto paBHO 4,5, 5 u 5,5 muH. Torna oOriee BpeMst CyIiecTBOBaHUS
B3pbIBOOMAacHOro  obmaka, 3aHuMaromero 5%  oObemMa  MOMEIIEHUsS U
MPEJICTABJISIFOIIETO0  OMACHOCTh TPU  B3PBIBE JUIA IEJIOCTHOCTH CTPOHUTEIHHBIX
KOHCTPYKUMH W KU3HHM JIOJIeH C yd4eToM paloThl aBapUiiHON BEHTHIISALUU OYyIeT
paBHO

3
ri:m[(ro—rz)-i-rz]:mrozli
j=1

1
OTKyza BEpOSATHOCTh TOSBJICHUS B OObEME IMOMEIICHHS, JOCTaTOYHOIO JIJIst
00pa3oBaHUs roprOYell CMECH KOJMYECTBA STHIICHA, PaBHA



K- < 1,25 _
I'By)=0, (B, a,)=—0Y 1.=—""_.15=36-107.
0, (I'By) = 0 (I'B)Oy (ay) TP;, o600

Y4uThIBas, 4TO B 00bEME TOMEIICHUS IIOCTOSTHHO UMEETCS] OKUCIIUTEINb, TIOTYYHM

01(OK) =0y (0K) =0 (b3) =1

Torna BeposITHOCTE 00pa30BaHUs TOPIOYEH CMECH ITHUJICHA C BO3IYXOM B 00beMe
MOMeIeHus: OyZIeT paBHa

0, (I'Cy) =0, (I'B3)0;;(OK)=3,6-107 -1=3,6-107".

OCHOBHBIMH HCTOYHMKAMHU 3@KUTAHUS B3PHIBOONACHOTO STHIIEHOBO3IYIIHOTO
o0Jlaka B TIOMEIICHUU MOTYT OBITH AJIEKTPOIPHOOPHI (B Ciydae UX HECOOTBETCTBHSI
KaTeroOpuu M TPYIIE B3PHIBOONACHOM Cpelbl), OTKPBITHIA OTOHb (IIPU MPOBEACHUU
OTHEBBIX padoT), UCKPHI OT ynapa (IIpH pa3IMYHBIX PEMOHTHBIX paboTax) W pa3psi
aTMOC(EPHOTO AIIEKTPHUYECTBA.

[ToxxapHO-TEXHUYECKUM O0OCIICJIOBAHUEM OTICICHHSI KOMIIPECCUU YCTAHOBIICHO,
YTO TSTh AIIEKTPOCBETUIHLHUKOB Mapku B3I B paznoe Bpems B Teuenue 120, 100, 80,
126 u 135 4 sKkcrTyaTHpOBAIUCH C HAPYIICHUEM ILIETIEBON 3aIUTHI.

BeposTHOCTP HaXOXIEHHS DJIEKTPOCBETUIHPHUKOB B HEHCIPABHOM COCTOSIHUU

paBHa
5
0, (L3) =ﬁzri — 12 33600=77-102
Tp et 525600

Tak kak Temreparypa KOJOBI 3JeKTpoaamMrodky MourHocThio 150 Bt paBna 350
°C, a TemriepaTypa camoBociiaMeHenus stuiena 540 °C, ciemoBarenbHO, Harperas
K0JI0a HE MOXET OBITh HCTOYHUKOM 3KUTaHUS STHJICHOBO3IYIIIHOW CMECH.

VYCTaHOBJIEHO, YTO 3a aHAJIM3UPYEMbI IEPHOJ] BPEMEHH B MOMEIICHHH 6 pa3
MPOBOAMIINCEH Ta30ocBapodHbie padoTel mo 6, 8, 10, 4, 3 u 5 u kaxmas. [losTomy
BEPOSITHOCTh MOSIBJICHUS B TOMEIIEHUH OTKPBITOTO OTHsI OyIeT paBHA

6
04 (TH) = 0y (hy) = 2 3= 14

=—" .2160=58-107.
T, & 525600

Tak kak Temmeparypa IUIAMEHM Ta30BOM TOpEIKHM UM BpeMs €€ JeHCTBUSA
3HAYMUTENILHO MPEBBIIAIOT TEMIIEPATYPY BOCIUIAMEHEHUSI M BpeMsi, HEOOXOIUMOE JIJIs
3aKUTaHMs] STUIICHOBO3YIIIHONW CMECH, MTOJIy4aeM, 4To

O (B;) =1.

PemoHTHBIE pabOTHI ¢ MPUMEHEHHUEM HCKPOOIIACHOTO HHCTPYMEHTA B MTOMEIICHUHU
3a aHAJIU3UPYEMbIN IEPHO] BPEMEHU HE TPOBOIUIHCH.

BeruucnsieM BepOSITHOCTh TOSIBIICHHWS B TOMEIICHUH pa3psiga aTMochepHOro
AIEKTPUYECTBA.

[Tomerienne pacmoyioKEHO B MECTHOCTH C TIPOJOJDKUTEIBHOCTHIO TPO30BOI
nestensHOCTH 50 c-rox?, mosTomMy n = 6 kMZront. OTCIofa, B COOTBETCTBHH C
dopmystoii (5) npuaokeHHs 3 YMCI0 YIapOB MOJIHUH B 3/1aHUE PABHO

Ny =(1+6H)S+6H)-n-10"° =3,4-1072

Toraa BepoSITHOCTH MPSMOTO yAapa MOJTHUH OyJET paBHA

0,(ty)=1-¢ """ =34.1072.

Brruncisiem BEpOSTHOCTh OTKa3a HCIPABHOM MOJHHE3aNUThl TUna b 3maHus
KOMIIpECCOpHO#t 1o popmyiie (52) npuitoxeHus 3

Q) =1-P;=1-0,95=5-10"
TakxuMm 00pa3oM, BEpOSITHOCTh MOPAKEHUS 3JaHUS MOJTHHEH paBHA
0:(C)) = 0y (1))@ (1) =1,7-107°.

HO)KapHO-TeXHI/I‘IeCKI/IM O6CJ'I€,Z[OB3HI/I€M YCTaHOBJICHO, 4qTOo 3allIUTHOC



3a3€MIJICHUC, UMCIOIICCCA B 3JaHNH, HAXOANUTCA B UCIIPABHOM COCTOSAHUU, IIO3TOMY

QH(C2)=Os QH(C3)=0-

Torna
0y (TH,) =0y (1) =1,7-107.

YuuTeIBas napameTpbl MOJIHUM [1OJYy4YUM

0 (B)=1.
Ortkyna
0 M3/ TC) =0, (TH,) + Q0 (TU )0, (BE)=(1,7-107 +58-107)-1=7,5-10".

Takum 00pa3oM, BEpOSTHOCTH B3phIBA JTUJICHOBO3IYIIHOW CMECH B 0O0beMe

MOMEIICHHS OyIeT paBHa:
O(BO) = Q;(I'C))Q,;(M3/I'C)=3,6-107-7,5-10" =2,7-1077

Paccuuraem BEPOATHOCTb BOSHUKHOBCHUA MOXKAPA B IOMCIICHUN KOMHpeCCOpHOﬁ.
Hab6monenne 3a 00BEKTOM MO3BOIMIO YCTAaHOBUTH, YTO HpuUMepHO 255 wroa’ B
IIOMCIICHUH KOMHpCCCOpHOﬁ, B HapyHICHUC IIpaBHII HO)KB.pHOfI 6630HaCHOCTI/I,
XpaHWINCh  Pa3HOOOpa3Hble  TOpIOYME  MaTepualibl  (BETOIIb,  JIEPEBSIHHbBIC
KOHCTPYKIHU, JPECBECCHBIC OTXOAbI U T.H.), HC NPCAYCMOTPCHHBIC TCXHOJIOI'MYCCKUM
pEriiaMeHToOM.

HOBTOMy BCPOATHOCTD ITOABJICHHA B IOMCIICHUN I'OPHOYUX BCIHICCTB paBHA

K- < 1
0,(IB;)=0,(IB,)=—%) 1 .=
n(UBy) =0 (IBy) T, ?:1 i~ 525600

.255-60=2,6-10"2.

OTkyaa BEepOSITHOCTh 00Opa30BaHUS B [IEXE MMOKAPOOIIACHON CPEJlbl paBHA
0 (I'Cyp) =0y (I'B)Q;7 (OK) =2,6-107%,

N3 3apuKCHpOBAaHHBIX TEIUIOBBIX UCTOYHHKOB, KOTOPBIC MOTYT MOSBHTHCS B IIEXE,
MCTOYHUKOM 3a)KUTaHUs AJI TBEPABIX TOPIOYMX BEIIECTB SBISETCS TOIBKO OTKPBITHII
OTOHb ® pa3psanasl  atMocdepHOro snekTpudectBa. I[lodTOMy  BEpOSITHOCTH
BO3HUKHOBEHHS B OTJICJICHUH KOMITPECCUU TTOKapa paBHA

QUII0)=Q(I'C;;)Q,; (M3/ T'C)=2,6-107-7,5-107 =1,9-107*.
TakuM 00pa3oM, BEPOSTHOCTh TOTO, YTO B OT/ICICHUH KOMIIPECCHH MPOU30UICT
B3pBIB IN0O B CaMOM KOMIIpeccope, 100 B 00beMe 11eXa COCTaBUT 3HAUYCHUE
O(BIT) =1-[1- 0k (BTA)|[1 - Q(BO)|=1-(1-2,8-107%) - (1-2,7-107)=2,7-107" .
BeposTHOCTE TOTO, UTO B KOMIIPECCOPHOM BOHUKHET TOKApP WITH B3PHIB, PaBHA!
O(IM3unu B3) = Q(BIT)+Q(I10) = 2,7-107 +1,9-107* =1,9-107*.

1.3. 3akroueHue

BeposTHOCTh BOSHMKHOBEHHS B KOMIPECCOPHOi B3phiBa paBHa 2,7-107 B rox, uTo
COOTBETCTBYET OJHOMY B3pbiBYy B roa B 3703704 aHaJIOrMYHBIX 3JaHHUSAX, A
BEPOATHOCTH BOSHUKHOBEHHS B HEM MM B3phIBA, MM Mokapa pasHa 1,9-10 B rox, T.
€. OJIMH TOap WX B3PHIB B roJl B 5263 aHATOTHYHBIX TOMEIIEHUSX.

2. PaccunTaTh BepOSITHOCTH BO3HMKHOBEHHS Toxkapa B pe3epByape PBC-
20000 HIIC “roproaun”

2.1. larHble 115 pacyera

B kauecTBe moskapoornacHoro oobekTa B3AT pe3epByap ¢ HepThio oobemom 20000

M3. Pacuer BEOACTCA IJId HOpMaHBHOﬁ OKCILTyaTallukld TCEXHUYCCKU MCIIPABHOT'O

pe3epByapa.

Cpennsis  pabouast Temmeparypa Heptn 7=311 K. HmwxkHwit u BepxHuUit
TeMIIepaTypHble Tpeaesbl BociuiaMeHeHust HeTH paBHbL: Tuns=249 K, Tens=265 K.
KonmuectBo 060poTOB pesepByapa B ron [T,e=24 rom . Bpems cymecTBoBaHMS



roproyeil cpenbl B pe3epByape IMpH OTKAdKe 3a OJUH 00OpOT pe3epByapa Ton—=10 4
(ucxitrodasi UTMTENbHBIA TpocToi). Pammyc pesepByapa PBC=2000 R=22,81 w.
Bricota pesepByapa H,=11,9 M. Uucno ynapoB mommmii n = 6 km2rox’. Ha
pe3epByape uMeeTcst MoJiHue3amnuTa Tuna b, mosromy B6=0,95.

Yucno ucKpoonacHsIX ornepauuil npu pyuHom uzMepeHuu ypoBHs Nsy = 1100 rog”
. BepositHocts mTHns (ckopocts Betpa u<l Mm-cl), Qu (u<l) = 0,12. Ymcmno
BKJIOUeHHH dmextpo3anasimkek N,;=40-rox. UHCI0 MCKpOOMAacHEIX OHepamuil IpH
TIpoBeJieHNH TexoOcmyxkuBanus pesepsyapa Nro=24 ron'l. HuwxuHuit u Bepxumii
KOHIEHTPALlMOHHBIE Tpefelbl BociiaMeHeHus] HePTIHBIX NapoB Cuxns=0,02% (1o
00bemy), Cuxns=0,1% (0 00Bemy). [Ipon3BOAUTEIHLHOCTD, ONEPAIMHA HATIOTHEHUS
0=0,56 m3.cl. PaGouas xonuentparus mapos B pesepByape C=0,4% (1o oObeMmy).
[Tpo1omKUTETEHOCTL BEIOpOCA O0TaTOM CMECH Toor=2 Y.

2.2. Pacuer

Tak kak Ha HepTenmpoBoAax cpedHss padouas TeMIeparypa KXUAKOCTU (HeDTH)
T BBIIIIC CPEJHEMECAYHOW TeMIepaTypsl BO3AyXa, TO 3a PACUCTHYIO TeMIepaTrypy
MIOBEPXHOCTHOTO CJI0s1 HePTH pUHUMAaEM T .

W13 yciaoBus 3aa4u BUAHO, YTO T >T gims, OITOMY MPH HEMOIBHXKHOM YPOBHE
He(TH BEpOSITHOCTH 0Opa30BaHMs TOpIOYEl CMECH BHYTPHU pe3epByapa paBHA HYIIIO
01 (I'C)=0, a npu oTkauke He(YTH paBHA

or Nys Ty 24-10
Op (IO)= TR0

TakuM 00pa3oM BepoOsSITHOCTH 00Opa30BaHMs TOPIOYEH Cpebl BHYTPU pe3epByapa B

TeYeHue roja OyaeT paBHa

1

=2,74-1072.

2
0, (IO =1-[[l1-0,r0]= 05 (re)+ 05" (rcy=2,74-107.
i=1

BeluuciuM  YMCIO TOMagaHWMKM MOJNHHM B pesepByap To ¢opmyrne (5.1)

NPUIIOKEHUS 3
Ny =QR+6Hp)* -1, -107° =(2-22,81+6-11,9)* -6-10° =82-107.

Torma BepoSTHOCTH MPSAMOTO ynapa MOJHHM B pe3epByap B TEYEHHE Toa,

BBIYHCIICHHAs 110 popmyiie (49) npunokeHus 3, paBHa
Op(ty)=1— " —]_ 821071 _79 192

BerurcianM BepoSTHOCTh OTKa3a MOJIHUE3AIHUTHI B TEYSHUE T'OJ[a IPU HCIIPABHOCTH
MOJIHHEOTBO/Ia 110 popmyiie (52) mpunoxkenus 3.

0p(t)=(1-B;)=1-095=5-10"

TakuMm 00pa3oM, BEpOSITHOCTh MOPAKEHHSI MOJTHUEH pe3epByapa, B COOTBETCTBHH C
bopmyioii (48) mpusoxkenus 3, paBHa

0p(C) = 0p(t,)0p(1,)=5-107-7.9-1072 =3,9-10°

OOcreoBaHMEM YCTaHOBIICHO, YTO HMEIOIIEECs Ha pe3epByape 3allUTHOE
3a3eMJICHHE HAXOJIUTCS B UCIIPABHOM COCTOSIHUH, MIO3TOMY BEPOSTHOCTH BTOPUYHOTO
BO3JICHICTBUSI MOJIHUM Ha PE3epByap M 3aHOCA B HETO BBICOKOTO MOTEHIMANIA PaBHA
Hy0 O,(C,)=0 u Qp(C3)=0.

[NosiBieHre (HPUKIMOHHBIX UCKP B pe3epByape BO3MOXKHO TOJBKO IPH MTPOBEICHUN
HCKPOONACHBIX PYYHBIX OMepaluil Mpu U3MepeHuH ypoBHS U oTOope npol. [Toatomy
BeposTHOCTH Qp(7/3) B cootBeTcTBHU C (hopmynamu (49 u 55) npunoxenus 3 paBHa

Op(TH3) = 0p ()OO =(1—¢ ) .1,52-107° =(1— e "'%1).1,52.107% =1,52-10"

B oroit dopmyne Q(OIT) = 1,52.10° — BeposTHOCTH OMmMHOKH OMEpPaTOpa,

BBITIOJTHSIONIETO ONepalii H3MEPEHHsI yPOBHSI.



TakuM 00pa3oM, BEepOSITHOCTh IMOSIBJICHUS B pe3epByape KaKoro-iu0do TEIIOBOTO
MCTOYHUKA B COOTBETCTBUU C MPIIOKECHUEM 3 paBHA

Qp (Th) = Qp (TH1) +Qp (THa) =54 107",

[Tonarasi, yTo 3HEprus U BpPEMsl CYIIECTBOBAHHUS 3TUX HMCTOYHHKOB JTOCTATOYHBI
JUTsl BOCIZIAMEHEHUs roproueii cpensl, T. €. Qp(B) = | u3 npunoxenus 3 nmonyuum Qp
(M3/IC) =5,4-107,

Toraa BeposITHOCTh BO3HUKHOBEHUS MT0Kapa BHYTPHU pe3epByapa B COOTBETCTBUU C
dbopmyioit (38) npuioxeHus 3, paBHa

Qp(IIP) = Qp(M3/ IT'C)Qp(I'C)=5,4-107-2,74-102 =1,5-107",

W3 ycnoBus 3ajadv cieayeT, 4To pabodas KOHIIGHTpAIMs MapoB B pe3epByape
BBIIIIC BEPXHETO KOHIIEHTPAIMOHHOTO TIpejesia BOCIUIAMEHEHHS, T.e. B pe3epByape
IpPU HEMOABIKHOM CJIO€ HEe(TH HAXOAWUTCA Heroproyas cpena. [lpu HamoiHeHUU
pe3epByapa He(pThIO B €r0 OKPECTHOCTH 00pa3yeTcsl roproyas cpeia, BEpOSITHOCTh
BBIOpOCA KOTOPOH MOXHO BBIYMCIUTH 110 hopmyiie (42) npritosxkeHus 3

Ksn -t 1-24-5
BI'C) = 0'%c6 * boe —
Qo.p(BI'C) ., 2760

Bo Bpems THXOiH moronsl (CKOpocTh BeTpa MeHbine 1 m-cl) okomo pesepByapa
o0pa3zyeTcsi B3ppIBOONACHAsI 30Ha, BEPOATHOCTD TOSBICHHUS KOTOPOW paBHA
OopICY=0p p(BIC)Q; (u<]) = 1,37-1072-0,12=1,6-10".
Jwnametp 3TOM B3pbIBOOIIACHOW 30HBI PaBEH
0,86 0,86
D:2R+10~HP(L132] :2~22,81+10-11,9[L'0A2] =59.
Cyuxnp Hp 0,02-119
OmnpenenuM 4KuCIIo yIapoB MOJHHUU BO B3PHIBOOIIACHYIO 30HY
vox =Dy +6(Hp +5)] +n-10° =[59+6(11.9+5)’6-10° =1,5-107".
Torna BeposITHOCTb IPSMOTO y/iapa MOJIHHUM B JAHHYIO 30HY paBHA

=137-1072.

_ 60rT
Op,(ty)=1—e "™ =105 —14.107"

Tak Kak BepOSATHOCTh OTKa3a ModHMe3amuThl Qu(t1) = 5-102, To BepoOATHOCTH
MIOPAKEHUSI MOJIHUEN B3PBIBOOIIACHOW 30HBI PaBHA

055(C1) = 0p(1)Qp 5(1,) =5-10% 14107 =7-107",

Otkyna Qu(TH1)=7-1073,

BeposiTHOCTB MOSBIIEHUS OKOJIO pe3epByapa PPUKIUOHHBIX UCKP PaBHA
Oy 3(TH;) = O(OIT)Qp 5 (f;) =1,52-107 [;— ¢ Ny Mot 551073 [1 — o (1100241 ]: 1,52-1072,

Hapsny ¢ (QpuUKIMOHHBIMH HCKpaMH B OKPECTHOCTAX pe3epByapa BO3MOXKHO
NOSABICHUE  DIEKTPUYECKMX HCKp 3aMbIKaHUsI W pa3MbIKaHHUA  KOHTAKTOB
DIIEKTPO3aJBIKEK.  YUHTHIBasE COOTBETCTBHE  IIOTIOJHEHHUS  JJIEKTPO3aJIBHIKEK
KaTerOpuH U IPyIIe B3phIBOONACHON CMECH, BEPOSATHOCTh MOSBICHUS IIEKTPUUECKUX
UCKp BIYUCIUM 110 hopmyiiam (49 u 54) mpunoxenus 3.

Op3(TH,) =0y 5(e3) =10 (1= ™) =107 (1 =) =107".

Takum 00pa3oM, BEpOATHOCTh TMOSIBJIEHUS OKOJO pe3epByapa Kakoro-imdo
TETUTOBOTO MCTOYHUKA B COOTBETCTBHH C MPHIIOKEHHEM 3 COCTaBUT 3HAUCHUE
Qp3(TH) = Qp 3 (TH,) + Qp 3 (TH,) + Qg s (TH3)=7-107 +1-107° +1,52-107 =8,5-10°.

[Tonarasi, 4To SHEpPrust U BpeMs CYIECTBOBAHUS ITUX HMCTOYHHKOB JOCTATOUHBI
JUISL 32)KUTaHUs Toproueil cpemsl, u3 Gopmyisl (49) mpuinokeHus 3 TONIYyYUM MPH
Q=1

Qp3(M3/IC)=8,5-107.
Torma BeposSTHOCTh BO3HHMKHOBEHHsI B3pbIBA B OKPECTHOCTSX pe3epByapa B



cootBeTcTBUH ¢ (hopmyioii (39) mpunokenus 3 paBHa
01 (BP)= Q0 p(I'C)Qp 5 (M3/ I'C) =1,4-107*,

OTKyna BepOSITHOCTb BO3HMKHOBEHHS B 30HE pe3epByapa MO0 moxapa, JTu00

B3pbIBa COCTaBUT 3HAUYCHUE
OI1BP) =1~ 1~ 05 (1IP)[1 - Oy (BP)]= 05 (1P) + O(BP) =2.9-10™".

2.3. 3aKkiIro4yeHue

BeposiTHOCTS BOBHUKHOBEHHUSI B 30HE pe3epByapa Moxapa WK B3pbIBa COCTABIISIET
2,9-10*, 9TO COOTBETCTBYET OJHOMY MOKApy WM B3PHIBY B IOl B MaccuBe u3 3448
pe3epByapoB, pabOTAIONIMX B YCIOBHX, AHAJTOTMYHBIX PACYETHOMY.

3. Ompenenuth BeposTHOCTH BoznedcTBus O®DII Ha mroxgelt mpu moxkape B
IPOEKTUPYEMON 15-3TaXHOM TOCTHHMIIE IPU pa3IUYHbIX BapUAHTaX CHCTEMBbI
MPOTUBOMNOXKAPHOM 3aIIUTHI.

3.1. JlanHble 11 pacueTa

B 3pmanum  nmpeamonaraeTcss  YCTPOMCTBO — BEHTHUIALIMOHHOW — CHCTEMBI
npotuBoAbIMHON 3amuTel (I113) ¢ BeposTHOCTBIO >PPEKTHBHOTO CcpabaTHIBAHHS
R1=0,95 u cucremb omnopemenus moaeid o mnoxkape (OJIII) ¢ BepoATHOCTHIO
spdexkruBaoro  cpabateBanms  R»=0,95. IIpogomkurensHOCTE  NpeOBIBAaHUS
OT/IEILHOTO YesioBeka B 00beKTe B cpenHeM 18 u-cyT™ He3aBHCHMO OT BpeMeHH roja.
Craructuyeckas BEpOSITHOCTh BOSHMKHOBEHHS TOXKapa B aHAJOTUYHBIX OOBEKTax B
rog passa 4-10®. B kadecTBe pacueTHOH CUTyallMd NPUHHMAEM  CiIydaii
BO3HUKHOBEHHS IMOKapa Ha MEPBOM 3Ta)xke. JTax 3[JaHHUs paccMaTpUBaeM Kak OJTHO
nomenienue. lupuna nostaxHoro kopuaopa 1,5 M, paccrosHue or Haubosee
yAaJeHHOTO MOMEIEHUs 3Ta)ka 10 BBIXOJa B JECTHUYHYIO KieTKy 40 M, uepe3 oauH
BBIXOJ 9BakyupyroTcs 50 denoBek, mupuHa Bbixoma 1,21 m. HopmaruBayto
BEpOATHOCTH Q' TipuHUMaeM paBHoii 1-10°°, BeposaTHOCTS Py, paBroif 1-107,

3.2. Pacuer

OrneHKy ypoBHSI 0€30MacCHOCTH OTpeessieM IS JII0AeH, Haxoasmuxces Ha 15-m
dTake TOCTHHHIIBI (HauboJee yAaleHHOM OT BbIXOJa B 0O€30MacCHYIO0 30HY) IMpHU
Hamuunu cucteM [1JI3 m OJIII. Tak kak 3manue 00OPYIOBAaHO BEHTUJISIIMOHHOMN
cuctemoit [1/13, ero necTHUYHbBIE KIETKH CYMTAEM HE3aJbIMIIIEMBIMHU. BeposTHOCTH
Qs BBIUKCIIsieM 10 popmyiie (33) npuinoxeHus 2

05 =0,0004{1 — (1-(1-0,95)(1-0,95))} =1-107°.
YYuTHIBas, 9TO OTACIBHBIA YSIOBEK HAXOIUTCS B TOCTHHHIIE 18 1, TO BEpOSITHOCTh

o 18
€ro IIPUCYTCTBUA B 3JaHUH IIPH IT0KAPEC NPUHUMACM PABHOU OTHOIICHUIO LYin 0,75. C

YEeTOM DTOTO OKOHYATENbHO 3HadeHwe Oymer paBHo 0,75-10°, uro mensme Q.
6

Ycnosue Ghopmyisl (2) mpuaoKeHHs 2 BBIOJHIETCS, TO3TOMY 0€30MMacHOCTh JIFOAEH
B 3[JaHMM Ha ciy4yail BO3HUKHOBEHHUS Moxkapa obecneueHa. PaccMoTpuM BapuaHT
KOMIIOHOBKH HpOTHBOHO)KﬂpHOfI 3alInuThI 0e3 CHCTEMBI OITOBECIICHUS. HpI/I 3TOM
BpeMsl OJOKMPOBAaHUS HBAKyallUOHHBIX IMyTeH Tex HA ITaKe IOXKapa NPUHUMAEM
PpaBHBIM 1 MHH B COOTBETCTBHH C Tpe60BaHI/I$IMI/I CTPOUTCIIBHBIX HOPM H IIPAaBUJII
OPOCKTHPOBAHUS 3IaHUN U coopykeHuWil. PacyerHoe Bpems 5sBakyauuu 1y,
OTIpeNIeNICHHOE B COOTBETCTBHH C TeMH ke HopMmamu, paBHO 0,47 muH. Bpems Havana
ABaKYalllH Tu.», IPHUHAMAEM PaBHBIM 2 MHUH. BeposTHOCTH dBakyaruu P, 11s aTaxka

noapa BerauciseM 1o gopmyse (5) npunoxeHus 2.

Py = # =0,265.

BepositHocTs Q5 BeruncisieM 1o popmyie (3) mpuaoKeHus 2.
0 =0,0004{1 — (1 - (1-0,265)(1—0,001)) }(1-0,95) = 14610



[Tockonbky Qs>Q!, To ycinoBue Oe30macHOCTH s Jrojei mo ¢dopmyne (2)

NPUJIOKEHUsS 2 Ha ITaXKe MoXKapa He OTBeYaeT TpeOyeMoMy, — H, CIICIOBaTeIIbHO, B
paccMaTpuBaeMOM OOBEKTE HE BBIMOIHICTCS PU OTCYTCTBUU CUCTEMBI OTIOBEIIICHHMSI.

4. OnpenenuTh KaTerOpuIo U KJIacC B3PhIBOOIIACHOW 30HBI TOMEIICHUS, B KOTOPOM
pa3MeIaeTcs TEXHOJIOTHYECKHIA MTPOIIECC C UCIIOJIb30BAHUEM alleTOHA.

4.1. lannasie a4 pacuera

ALIETOH HAXOAWTCS B ammapare ¢ MAaKCUMAJbHBIM OOBEMOM 3amoONHEHHUS Vap,
pasubM 0,07 M3, 1 B LIeHTpe TIOMeIeHHs Haj ypoBHeM nona. JnuHa L1 HamopHOTO U
obBosatiero TpyoomnposoaoB auamerpom d 0,05. M paBHa coorBercTBeHHO 3 M 10M.
[IpoussoautensHocTs 0 Hacoca 0,01 M3-munt. OTKIIOUEHNE HACOCA ABTOMATHYECKOE.
O6beM V, nomenienns cocrapiuser 10000 m° (48x24x8,7). OCHOBHBIE CTPOHTEIIBHbIE
KOHCTPYKIIMU 37aHUS >KEIe300€TOHHBIE, W TPEICIbHO JOMYCTUMBIA MPUPOCT
IaBIEHUS AP, s HUX coctapiser 25 klla. KpatHocTs A aBapuiiHON BEHTHIALMU

pasua 10 ul,

CKOpOCTh BO3JIYIIHOI'O IOTOKAa # B TIOMEIIEHUM INpU paboTe aBapuitHON
BenTIIAIMH paBHa 1,0 M - ¢l Temmeparypa aneTona paBHa TeMIlepaType BO3AyXa H
cocrasnser 293 K. ITnoTHOCTS p aneroHa 792 kr-m™.

4.2. Pacuet

O0mbem aneToHa M”, BBIIIEIIIECTO U3 TPYyOOIIPOBOIOB, COCTABIISIET

d? 3,14-0,05°
4

3

Vip :qT"‘n

L, =0,01-2+ 13 =0,046,

I7ie T — BpeMsl aBTOMaTHYECKOro OTKJIFOUEHHs Hacoca, PaBHOE 2 MUH.
OO0BeM NOCTYIUBIIIETO AIIETOHA, M°, B IOMEIICHHE
V=V +Vy =0046+0,07=0,116.
[Tnomanp pas3nuBa aeToHa IPHHUMAEM paBHOH 116 M2,
Cxopocts ucraperus (Wien), Kr-c1-M, paBHa
Wyen =1,0-1070-7,7,/58,08 - 24,54 = 1,44-107°,
Macca napos atetona (M), Kr, 00pa3yroLIuXcs IPU aBapUITHOM pa3iiiBe paBHA
M =1,44-107-116-3600 = 601,3.
CnenoBarenbHO, NMPUHUMAEM, YTO BECh pA3JUBIIMICS aleTOH, KI, 3a Bpems
aBapuitHOU cutyanuu, paBHoe 3600 ¢, ucrapurcs B 00beM MOMEeLeHHUs, T. €.
my =0,116-792=919.

CrexuomMeTrpuueckas KOHIEHTpalKs apoB aleToHa npu =4 paBHa

100
=———— =491 (no obvemy).
T 144844 ( )
KOHHCHTpa]_II/ISI HACBIIICHHBIX IMAapOB MOJIYYaCTCA paBHOfI
Cy =100- ?3’15: =24,22 (no obwemy).

Otrorrenne Cu/(1,9-Cer)>1, cienoBatensHo, npuaumaem Z=0,3.
CBOGO/IHBIH 00BEM TTIOMEILICHHUS, M°
Vs =0,8-10000 = 8000.
Bpewms ucnapenus, 4, COCTaBUT
91900
1,44-116
KoadduimenT noiayyaercs paBHbIM
K=10-0,153+1=2,53.
MakcuMalibHO BO3MOJKHAsI Macca aleToHa, KT

=550=0,153.



_25-491-8000-2,414-2,53
max 800-100-0,3

[Mockonmbky My(91,9 Kkr)<Mmax(249,8 kr), TO moMelIeHHE B LEJIOM OTHOCHUTCS K
HEB3PBIBOII0)KAPOOIIACHBIM.

Paccrostaust Xu s, Yuxns ¥ Zuxns COCTABISIOT MPU ypoBHE 3HAUMMOCTH Q = 5-10°

m =249,8.

2

0,5
550 1,27-2,59) _ 785

Xuxns =Yyxmp =11 958.48(3800 In 291

0,5
550 . 1,27-2,59)"

z =0,3536-8,7 In>2= =0,42,
H.K.IL.B (3800 2.91 j

91,9-100
2,53-24,22-2,414-8000
4.3. 3akmoyeHue
TakuM 00pa3oM, B3pBIBOOE30OIACHBIC PACCTOSHUS COCTABJISIOT COOTBETCTBEHHO
Re>7,85 M u Z6>3 M.
B3spsiBoonacHas 30Ha ¢ pazmepamu Rs<7,85 M u Zs<3 M oTHOCHUTCS K Kiaccy B-la.
CxemaTH4YeCKH B3pBIBOOIIACHAS 30HA H300pakeHa Ha 4epT. 9.

rae C, = 24,22( )z 2,59 (no obvemy).

/I 2 Jj
g 48,01 N
e
15.7m 57!& x \
2 -~

26 0m

1 - nomemenue; 2 - anmapar; 3 - B3pbIBOONAacHas 30Ha
Yepr. 9

5. OmpenenuTh KaTErOpHUIO IPOM3BOJCTBA, B KOTOPOM HAXOIMTCSA YYaCTOK
00pabOTKM 3epHAa M UMUKIOH JUIs OINPEICIICHUS 3EPHOBOW MBUIM B CHCTEME
BEHTHIIALIAH.

5.1. JlanHble A5 pacuera

Macca 3epHOBOH TBUIH, CKAIUIMBAIOMICHCS B IUKIOHE M, cocrasiser 20000 r.

[TpoM3BOIMTENHFHOCTE TMKIOHA ( 1o meumM cocTapiser 100 r-vumm’. Bpems 1
ABTOMATUYECKOTO OTKIIFOUEHUS IUKIOHA p He Oonee 2 muH. CBOOOAHBIN 00BEM
nometeHus Ves, paern 10000 M3. OcTanbHbIC HCXOMHBIE qaHHbIe: My = 500 1; B1=1,
n=14; Ky=0,6; Kr=1; Kss=1; Ky = 1; Q = 16700 kJx-krt; To= 300 K; G, =10
kJlx-krt; To =300 K; Cp= 1,0 xJIx-krY; ps = 1,29 kr-M3; Pyon=25 kIla; Po= 101 xIla;
Z=1,0.

5.2. Pacuer

Macca OTJIOKHBIIEHCS BT K MOMEHTY OYepeTHOM YOOPKH T, COCTAaBUT

500 1-(1-0,6)"
mo. =m{14-1‘%

Pacuernast Macca TbIIH, T, YYaCTBYIONICH B 0Opa30BaHUH B3PHIBOOIIACHOW CMECH,

paBHa

} 1=3146.

mp=mg - Kgq+(m, +qt)K; =23346.
MaxkcumanbHO BO3MOXHYIO MacCy roprodeid IbUIH, KT, BEIYUCIISIEM 110 popmyie



_ APzzon Ty Cpp g Vep
max ~ P()QZ

5.3. 3akitoyeHue

3HaueHue M, HE MPEBBIIAET Mmax, CJIEAOBATEIBHO, IOMEUIEHUE HE OTHOCUTCS K
B3PBIBOIIOKAPOOIIACHBIM.

6. Paccumrarh BEpOATHOCTh BO3HHKHOBEHHsSI IOXapa OT EMKOCTHOTO
nyckoperynupytomero anmapata (ITPA) mns momunectienTHbIX Jamn Ha W=40 BT n
U=220 B.

6.1. JlanHbIe 11 pacyeTa MpUBEACHBI B Ta0I. 13.

B pesyinbrare ucnbsITaHU MOJy4EHO:

=574.

m

Tabmauua 13

TemmnepaTtypa 000704KH B HanboJiee HArPeTOM MecTe P paboTe B aHOMATbHBIX
pexunmax, K

[Tapamerp | AnurenbHblid Pexxum ¢ JnuTenbHbIN MyCKOBOM
MIyCKOBOM KOPOTKO3aMKHYThIM PEXKHUM C KOPOTKO3aMKHYThIM
pEKUM KOHJICHCATOPOM KOHJICHCAaTOPOM
T 375 380 430
c 6,80 5,16 7,38
6.2. Pacuer

Pacuet Bo3HuKHOBeHHUs noxapa ot [IPA Benem mo npuioxenuto 5, [IPA sBisiercs
COCTaBHOM 4YAaCThIO W3JCIUsS C HaJIMYMEeM BOKPYI HEro TOpPIYEro Marepuaia
(KoMMayHJ, KJIEMMHas KOJIOJIKa), mpousBereHue BepostHocTeld Q(I7P)xQ(H3)
0603HaunM yepe3 Q(ai); Toraa U3 MPUIOKEHHS 5 MOYKHO 3aITUCaTh

Q,=0(®)| Y.0@)-Q[) |

rne Q. — HopMaTHBHAs BEPOSTHOCTh BOSHMKHOBEHHMS MOXKapa MpH BOCIUIAMEHEHUU
ammapata, pasHas 10°;

Q(B) — BeposTHOCTH BOCIIAMEHEHHS armapaTa WK BhIOpOca M3 HEro IIaMeHd
npu temmneparype nosepxHoctu [IPA (B HauOosiee HarpeToM MecTe), paBHOW WU
IPEBbIIAIOIIEH KPUTHYECKYIO;

Q(ai) — BeposiTHOCTH PabOTHI arnmapaTa B i-M (I0KapOOIIaCHOM) PEXKHUME;

Q(Ti) — BepoOATHOCTH JMAOCTIDKCHHUS TOBEPXHOCThIO ammapara (B Haubosee
HarpeToM MeCT€) KPHUTHUYECKOU (I0KapOoOTNacHOW) TeMIepaTypbl, KOTOpas paBHa
TeMIIepaType BocIUIaMeHEeH sl (CaMOBOCIIIIaMEHEHH ) H30JIAHOHHOTO MaTepHara,

K — 4mciio mojkapoomnacHbIX aHOMAIBHBIX PEKHMOB PaOOThI, XapaKTEPHOE IS
KOHKpeTHOro ucnoiaHeHus [1PA.

JlIs OLIEHKM TO>KapHOM ONMAacHOCTH MPOBOAMM HCIBITAaHHE Ha JeciaTh oOpasiax
[TPA. 3a Ttemmeparypy B Haubojee HarperoM MecTe TPUHUMAEM CpeaHee
apru(dMeTHUECKOe 3HaUeHUE TeMIepaTyp B UCTIBITAHUAX

10
27
=1
Top=- .
CP 10
HOHOJ’IHHT@J’IBHO OnpenenﬂeT cpeJlHee KBa}IpaTI/I‘-ICCKOG OTKJIOHCHHUC




10
DT - Tep)?
=1

y

Bepostraocts (Q(Ti)) Berumcisiem mmo hopmyie (156) npunoxenus 5

oT)=1-06,,

rae ®j — 0e3pa3MepHbIi mapaMeTp, 3HaYeHUEe KOTOPOrO BHIOMPAETCs 10 TaOIHMYHBIM
JAHHBIM, B 3aBHCUMOCTH OT Oe3pa3MepHOro mnapameTpa O, B pacupeicieHHH
CrprozieHTA.

Breraucnsiem (o) mo hopmyiie

%:ﬁam—nw’
(e}

riae Tx — KpUTHYecKas TeMIieparypa.

3nauenue (1) npumenutenbHo s [IPA Beraucisiem no gpopmyiie

Z(qu +T)

A
K 20

roe T, Tsj — Temmeparypa; j-ro ammapata (B Hamboyiee HarpeToM MecTe),
COOTBETCTBEHHO, IPY MOSIBIICHUH TIEPBOTO JIbIMA U MPH “BBIXO/IE” ammapaTa u3 CTPOs
(MpeKpalleHuH TOKa B LICTIH).

3nauenue Q(B) Brruncisem no popmysie (155) npunoxenus 5 npu n=10.

3nauenue Kputudeckoi temmneparypbl (Tx) cocraBuino 442,1 K, mpu 3toM u3
JIECATH UCTIBITYEMBIX almapaToB y IBYX ObUT 3apukcupoBaH BBIOpOC miameHu (M=1
Q(B)=0,36).

PesynbTaTsl pacuera ykaszansl B Ta0. 14.

Tabmuna 14
ITapamertp JIiTenbHbIN Pexxum ¢ JIUTeNbHBIN IIyCKOBON
MyCKOBOM PEKUM | KOPOTKO3aMKHYTHIM PEXUM C
(i=1) KoHIeHcaTopoM (i=2) KOPOTKO3aMKHYTHIM
koHieHcatopom (i=3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

6.3. 3akroducHHE

Takum 06pa3oM, pacueTHasi BEPOSATHOCTH BOSHUKHOBEHHMS TI0kapa oT IIPA pasna
Q. =1(0,06-0+0,1-0+0,006-0,00033)-0,36=7,1-10",

yto Menbne 1-10°, 1. e. TIPA noxapo6e3omnaces.

IIPUJIO)KEHUE 7
Cnpasounoe

TPEBOBAHUS IMOKAPHOM BE3OITACHOCTH IO COBMECTHOMY
XPAHEHHWIO BEHIECTB U MATEPHAJIOB

TpeboBanus npeaHa3HAYAIOTCS AJIS BCEX MPEANPUSATHIA, OpraHu3aluil 1 0ObEKTOB



HE3aBUCHMO OT UX BEJOMCTBEHHOH MOJYMHEHHOCTH, UMEIOIUX CKJIaabl MU 0a3bl
JUISL XpaHEHHUs BELIECTB U MaTEPUAJIOB.

TpeGoBaHMs HE PACIIPOCTPAHSIOTCS Ha B3pbIBUATHIC U PaJIMOAKTUBHBIEC BELIECTBA U
MaTepuaibl, KOTOpbIE JOJDKHBI XPAaHUTbCS M IEPEBO3UTHCS IO CHELUAIBbHBIM
IIPABHJIAM.

BenoMcTBeHHBIE TOKYMEHTHI, PETIaMEHTHPYIONIUE MOKapHYI0 0€30MacHOCTh TpU
XpaHEHUH BEIIECTB M MAaTEepUANIOB, JOJDKHBI OBITh NPHUBEIEHBI B COOTBETCTBHM C
HacTosUMH TpeGoBaHUSIMH.

1. OBIIME ITOJIOXKEHUA

1.1. BO3MOXHOCTbh COBMECTHOT'O XpaHEHMsI BELLIECTB U MAaTEPHUAIIOB OIPEIEISIETCS
Ha OCHOBAHMM KOJIMYECTBEHHOIO YyueTa IIOKa3zaTesed IOXKapHOW ONacHOCTH,
TOKCUYHOCTH, XHMMHYECKOM aKTUBHOCTH, a TaKXe OJHOPOJHOCTH CpPEICTB
HOXKApOTYILEHUS.

1.2. B 3aBUCHUMOCTH OT COUYETaHHS CBOMCTB, EPEUNCIICHHBIX B 1. 1.1, BemecTBa u
MaTepHalbl MOTYT ObITh COBMECTUMBIMU HJIM HECOBMECTUMBIMH JIPYT C JPYTOM IpH
XpaHEHUHU.

1.3. HecoBMeCTUMBIMU Ha3bIBAIOTCSI TAKUE BEIIECTBA U MaTe€pHaibl, KOTOPBIE MIPU
XpaHEHUH COBMECTHO (0e3 ydeTa 3alllUTHBIX CBOMCTB Taphbl WIIH yIIAKOBKH);

YBEJIMYMBAIOT MOKAPHYIO ONACHOCTh KaKIOI'0 M3 pacCMaTpUBAEMbIX MaTepUalIOB
U BEIIECTB B OT/I€IbHOCTH;

BBI3BIBAIOT JIONIOJHUTENIbHBIE TPYIHOCTH MPH TYIIEHUH [10Kapa;

YCYTYOJISIIOT KOJOTHYECKYI0 00CTaHOBKY IpH MoXape (110 CPaBHEHHIO C MOKapOM
OTJICJIbHBIX BELIECTB U MATEPUAIIOB, B3AThIX B COOTBETCTBYIOIIEM KOJIUYECTBE);

BCTYMAIOT B PEAKLMI0 B3aUMOJEHCTBUS APYT C JIPYyroM ¢ 00Opa3oBaHHEM ONACHBIX
BELIECTB.

1.4. Tlo noreHUManbHOM OMACHOCTH BBI3BIBATH I[0XKAp, YCWIMBATh OIACHBIE
(baxTopsl OXkapa, OTPaBIATh Cpeay OOUTaHus (BO3IyX, BOAY, TOUBY, (iiopy, GpayHy U
T. I.), BO3JICHCTBOBATh HA YEJIOBEKA Yepe3 KOXKY, CIU3UCThIC 00OIOUKHU JbIXaTEIbHbIX
nyTell MyTeM HEMOCPEJICTBEHHOTO KOHTaKTa WM Ha pacCTOSHUU Kak IIpH
HOPMaJIbHBIX YCIIOBUSIX, TaK U TpHU IOXKape, BEIIeCTBA M MaTepualbl JENATCS Ha
pas3psiibL:

Oe3omacHbIE;

MaJIOOTIaCHBIE;

OTIaCHBIE;

0c0000IacHbIE.

B 3aBucuMocTH OT pa3psiia BellecTBa M MaTepHajla Ha3HAYalOTCS YCIIOBUSL €ro
xpanenus (cm. 1. 1.5-1.9).

1.5. K Oe3omacHbIM OTHOCAT HEroploYyHMe BEIIEeCTBA U MaTepHajbl B HEroprouei
YIaKOBKE, KOTOpPbIE B YCIOBHSX II0)Kapa HE BBIACIAIOT ONACHBIX (IOPHOYMX,
ATOBUTBIX, €IKHUX) MPOAYKTOB pAa3jOKEHUS WJIM OKHUCIEHUs, He 00pasyioT
B3pPbIBYATHIX WJIM IOKAapPOOMACHBIX, SOBUTBIX, €IKHX, SK30TEPMHUYECKHX CMECEU C
JPYTMMH BELIECTBAMH.

Be3onacHble BemecTBa M MaTepHalbl clelyeT XpaHUTh B NMOMELICHUSX WIM Ha
ionaikax J1ro0oro tuma (eciu 3TO He MPOTUBOPEUUT TEXHUYECKHM YCIOBUAM Ha
BEILECTBO) .

1.6. K manoonacHbIM OTHOCAT TakW€ TIOpPIOYHE W TPYAHOTOPHOYHME BEIIECTBA U
MaTepualibl, KOTOpble He OTHOCsATCA K Oe3omacHbM (rm. 1.5) m Ha KOTOpbhle He
pacnpoctpanstorcs TpedoBanus ['OCT 19433.



MaioomnacHele BelecTBa pa3IeysaioT Ha CIEAYIOLUE TPYIIIIbL:

a) JKUKUE BEIIeCTBA C TeMIepaTypoii BembIku 6osee 90°C;

0) TBepable BEIlIECTBA M MaTepHalibl, BOCIUIAMEHSIOIIKECS OT ACHCTBHS ra3oBOM
ropenku B Teyenue 120 ¢ u 6oree;

B) BelleCTBa M MaTepuaibl, KOTOpPblE B YCJIOBHSX CIEUUATbHBIX HCIBITAHHUH
CIOCOOHBI caMoHarpeBarbes 10 Temnepatypsl Hibke 150 °C 3a Bpems 6onee 24 4 npu
TeMIiepaType okpysxarorieit cpeast 140 °C;

I') BEUIECTBA W MaTepHalibl, KOTOPbIE IPU B3aUMOJICHCTBUU C BOJAOH BBIACISIOT
BOCIIIAMEHSAIOIIMECS ra3bl ¢ HHTEHCUBHOCTHIO MeHee 0,5 IIM3 Kr‘l-q'l;

) BEILIECTBA U MaTepHUalbl SIAOBUTHIE CO CPEHECMEPTENbHON 0301 IIPU BBEJICHUU
B Kemyaok Oosee 500 mMr-kr! (ecnm onu xuakue) uam 6onee 2000 mr-xrt (eciu oHn
TBEPJIbIC) WM CO CPEIHECMEPTEIHbHOM 0301 MPU HAaHECEHUH Ha KOxy Oojyee 2500
MI-KT™L MM CO CpeIHEeCMEepTEeIbHOM 10301 TpH BAbIXaHUU Ooiee 20 MIJIM S

€) BEIIeCTBAa U MaTepHaJIbl C1adble eAKNe U (WIN) KOPPO3UOHHBIE CO CIETYIOIIUMHU
MOKAa3aTesIMU: BpeMsi KOHTaKTa, B TEYEHHE KOTOPOTO BO3HUKAET BUIUMBIA HEKPO3
KO>KHOM TKaHH XHUBOTHBIX (O€NbIX KpbIC), Oonee 24 4, CKOPOCTh KOPPO3HUU CTATBHOM
(C13) n amromuHueBol (A6) moBepxXHOCTH MeHee | MM B ToJI.

1.7. K ManoomnacHbIM OTHOCSTCS TaK)K€ HETOPIOYHE BEIIECTBA M MaTEPHAIIBI TIO 1.
1.6 B roproueil ynakoBke.

MaitoonacHble BEIECTBA U MaTEPHAIIBI JIOMTyCKAETCSl XPAaHUTh B MTOMEUICHUSAX BCEX
cTerneHel oruectoikoctu (kpome V cTeneHn).

1.8. K omacHbIM OTHOCSTCS TOpPIOYHME M HETOPIOYME BEUIECTBA W MaTEpUalbl,
oOnaiaronMe CBONCTBAMHU, MPOSBICHHE KOTOPBIX MOMKET MPHUBECTH K B3PHIBY,
MoKapy, THOEH, TPABMUPOBAHUIO, OTPABJICHUIO, 00JTyUeHHUI0, 3a00JIEBAHUIO JTIIOJICH H
YKUBOTHBIX, TOBPEXKIEHUIO COOPYKEHHUH, TPAaHCIIOPTHBIX cpeacTB. OnacHble CBOMCTBa
MOTYT TIPOSIBIISITHCS KaK MPH HOPMAIBHBIX YCJIOBHSX, TaK M NPH aBapUHHBIX, KaK y
BEIIECTB B YHCTOM BHUJE, TaK M MPU B3aHUMOJCHCTBHM KX C BEIIECTBAMH H
marepuaiamu apyrux kareropuit mo FOCT 19433.

OmnacHble BeleCTBa U MaTepHuajIbl HE0OX0AUMO XpaHUTh B ckiajax | u Il crenenn
OTHECTOMKOCTH.

1.9. K ocoboomacHbIM OTHOCSATCS Takue omacHble (cM. m. 1.8) BemectBa u
MaTepuaibl, KOTOpble UMEIOT HECKOJbKO BUA0B onacHocTel mo I'OCT 19433.

Oco060 omacHble BelIecTBa U MaTepUanbl HEOOXOAUMO XpaHuTh B ckianax | u Il
CTETIeHU OHECTOWKOCTH MPEUMYIIECTBEHHO B OTACIHHO CTOSIINX 3/1aHUSIX.

2. YCJIOBUS COBMECTHOI'O XPAHEHUSA BEIHLIECTB U MATEPHUAJIOB

2.1. BemectBa W MaTepuallbl, OTHOCSIIUECS K pPa3psay OCOOOOIMACHBIX, IPH
XpaHeHUH HeO0OXO0IMMO pacrojaraTh Tak, Kak yka3aHo B Ta0J. 15 (cMm. 6aHaeposs).

2.2. BemectBa 1 MaTepHallbl, OTHOCSIINECS K Pa3psAy ONMACHBIX, IPH XPaHEHUH
HEOOXO0IMMO pacroiaraTh TaK, Kak ykazaHo B Ta0i. 16 (cMm. Ganmepos).

2.3. B mopsiake MCKITFOYEHUS OIMTyCKAaeTCsi XpaHeHHe 0COO0O0MAacHBIX M OIACHBIX
BEIIIECTB ¥ MAaTEpUAJIOB B OHOM ckiiajie. [Ipu 3ToM nx HeoOX0oauMo pacroiararh Tak,
KaK yka3aHo B Ta0is. 17 (cM. 6aHaepob).

2.4. B o1HOM NOMEIIEHUH CKJIaJia 3alpelaeTcss XpaHuTh BEIIECTBA U MaTepUabl,
UMEIOIINE HEOTHOPOIHBIE CPE/ICTBA TIOKAPOTYIIICHHS.



Pa3nesieHue 0co600nacHbIX BellleCTB U MATEPHAJIOB IIPH XPAHEHUHU

Tabmuua 15

Knacc | Ilox | Wnanekc HaumenoBanue kateropun ocoboonacusix rpy3os mo 'OCT 19433 212
KJIaC |KaTeropuu
c
2 2.1 212 HeBocmmaMmensroniuecs HESIAOBUTEIC Ta3bl, OKHCIITIONIE 1 222
2.2 222 |SInoBUTBIC ra3bl, OKUCISIONMINE 1|1 |224
224 |SInoBuTHIE Ta3bl, OKHCILIIONINE, eAKUE U (WIIH) KOPPO3HOHHEIE 1/1)1 312
3 3.1 312 |[JIBXK (tscm - 18 °C) smoBuThie 4144|1314
314 JIBX (tscn - 18 °C) enxue u (Wim) KOPPO3UOHHBIE 4141411322
3.2 322 |JIBX (-18 °C tecn < + 23 °C) siioBHTHIC 414 14]1]1]1[323
323 |JIBX (-18 °C tcr < + 23 °C) enxue u (WIK) KOPPO3UOHHBIE 414411 |1]1]324
324  [JIBX (t ot -18 mo + 23 °C) exxue u (MIK) KOPPOSHOHHBIE 4144111 ]|1]1]|412
4 4.1 412 JIBT spoButeie 4141413133 (3]3]1]415
415  |JIBT camopasmararompuecs 1ps t > 50 °C ¢ 0HacHOCTBIO pa3phiBa 414 |4|4|a|4]|4])4]1]1]|46
YIIaKOBKU
416  [JIBT camopasnaratommecs mpu t < 50 °C 4 (4 (444414142111 |417
417  |[JIBT camopasnararommecs mpu 50 °C c omacHocTho paspeiBaymakoBku | 4 | 4 | 4 | 4 |4 |4 |4 4|1 | 1] 1] 1 (422
4.2 422  |Camopaznararomiiecs: BENIECTBA SIOBUTHIE 4144414444333 ]3]1(433
4.3 433  |BemecTBa, BBICIAIONIME BOCILIAMEHSAIOIIHECS Ta3hl IPH 4141433333333 (3|3]|1]434
B3aumozeiicteuu ¢ H20, JIB
434 BemiectBa, BEIACISIONINE BOCILIaMEHsIOIIMeCs ra3el ¢ H20, 414141333333 [3[3]3[3]1]1]|436
CaMOBOCILIAMEHSIFOIINECS U SIIOBUTHIC
436  |BemecTna, BHIAENAIONINE BOCIIAMEHSIOIMECS Ia3bl IPH 4141413333333 |3|3|3|1|1]1]437
p3aumozeiicteuu ¢ H20, JIB u egxue
437 BelecTBa, BBIIENSIONINE BOCIIAMEHSIOLIUECS Ta3bl, 4414133133333 |3[3|3]3(|[3]2]1]|512
CaMOBO3TOPAKOIIHECS
5 5.1 512 OKHUCIISIONINE BEIIECTBA, SIOBUTHIE 3131333133333 (3]3]3[3|3]|3]3]1]|514
514 OKHUCIISIONNE BEIIECTBA, SIOBUTHIE, KOPPO3UOHHBIE, EIKHE 3131313313333 [3(3[3]3([33]3|3]1]1]|s515
515  |Oxwucnstoiue BEIIECTB, SAKUE U (MIIH) KOPPO3HOHHBIE 3131333333333 |3|3|3|3(3(3]1]1]|1](s521
5.2 521  |OpraHudeckue MepOKCH B! B3pBIBOONIACHEIE, camopazmaratonecsnput| 4 | 4 (4 |4 |4 (4|14 (43|33 |3(3|3|3|3]|3]|]3(3]3]1
<50°C
522  |Opranuueckue nepokcu bl camopasnararomuecs npu t - 50 °C 414141414 |4[4]4]13]3]3|3|3[3[3[3]3]3[3[3]2
523  |OpraHuveckre NepOKCHIbI B3PBIBOOMACHBIC 414 (441414141413 13]13]13|13[3((33]3]3]3]3]1
524 Oprasnveckue NepoKCHIbI 03 TOMOIHUTEIFHOTO BIJIA OITACHOCTH 4141431313313 13(3[3]3|3[3]13|3(3|3([3]3]2
525  |Opranuyeckue NepoKCUIbI SKHe JUIs I1a3 414141313 (3]3[3[3]3(3]3(3]3]3|3]3]33]3]1




526  |OpraHudeckue IePOKCHIBI JETKOBOCIIIIAMEHSIFOIHECS 4141433313133 [3]3]3|3[3(33]3]3]3]3{3
527 Opranuueckre NepoKCHIbI JIETKOBOCIIIIAMEHSIOIINECS, SIKUE JUIS IJ1a3 41414 (3313133333 [3]3]3]3]3[3]3]3]3]|3
6 6.1 611  |SImoBuTHIC BelecTBa JieTyune 63 JOMOJHUTEILHOTO BH/IA OTACHOCTH 4144222222222 |2|222]2]2]|2]|2]3
612  |SnoButsle BemecTBa Jietyune, JIB (tscn <23 °C) 4141412122122 [3]3[3]3[3|3[3[3]3|4[4]4]4
613  |SmosuThie BemectBa seryune, JIB (23 °C < tgcn < 61 °C) 4141412122212 [3]3[3]3[3|3[]3[3]3|4[4])4]4
614  |SlmoBUTHIC BEIIECTBA JIETYYHE SAKHE U (MIIH) KOPPO3HOHHBIC 4144222222222 |2|222]2]2]2]|3]|2
615  |SB neryuue eaxue u (1iu) kopposuonnsie JIB (23 °C < tgcn < 61 °C) 41414122222 [3]3[3]|3]|3[3|3]|3|3([4|4]4]14
8 8.1 812  |Enmkue u (11n) KOPPO3HOHHBIE BeleCTBa (KHCIbIC) SAOBUTHIC 1 3131333333333 ]313|3|3[|3(3|]2]|]2]2]3
OKHCIISIOIIHE
814  |Enmkue u (Wim) KOppO3HOHHEIE (KHCIIBIE) JIeTKoBOCILIaMersifomecst (23| 4 | 4 (4 | 2 |12 (2|22 (3|33 |3 (3|3 |3 (3|3|4(4)4]4
°C <tscn < 61 °C)
815 |Exkue m (Wim) KOPPO3HOHHBIC BEeNIECTBA (KHCIBIE) OKHMCIISIOMINE 3133333333333 ]3]|3|3[3([3|]2]2]2]3
816 |Exkwue m (Wiam) KOPPO3HOHHBIE BelIeCTBA (KUCIIBIC) SIIOBUTHIC 3133333333333 ]3]|3|3[3([3|]2]2]2]3
8.2 824  |Enkue u (wim) Koppo3uoHHbIE BemecTBa, JIB ocHoBHbie (23 °C<tgen<| 4 (4 |4 |2 |2 |2 |2 |2 (3|3 (3 (33|33 |3|3 (44|44
61 °C)
8.3 832  |Pa3suble eqkue u (WIM) KOPPO3UOHHBIE BEIIECTBA STOBUTHIC, 3133133133233 |3[3|3]|3(3]|3|]3(2]|2]2{3
OKHCISIOIIHE
833  |Pasmble enxue u (Wiin) KOppo3uoHHBIE BemecTna, JIB (tscr < 23 °C) 4141422121212 ]13|13]3]3[3[3([3[3[3]|]4]]4]4]4
834  |Pasmble enxue u (win) KopposuoHHble BemectBa (23°C<tpen<61°C)| 4 | 4[4 |2 |2 |2 [ 2|2 |3 |3 [3[3]|3|3 (3|33 [4][4]4]4
T'OCT [Kareropust |212(222|224]312(314)|322|323(324]|412|415|416[417|422]|433[434|436|437(512|514|515|521
19433 |Momknmacc  [2.1] 2.2 3.1 3.2 4.1 4.2 4.3 5.1 5.2
Kiacc 2 3 4 5

IIpooonsicenue mabn. 15

Knacc | ITox | Uunekc HaunmenoBanue kateropun ocoboomnacHsix rpy3oB mo ['OCT 19433
KJIac |KaTeropuu
c
2 2.1 212 HesocmmaMmensronuecs HESIJOBUTEIE Ta3bl, OKUCIIIIONIE
2.2 222 SImoBUTHIE Ta3bl, OKUCISIONINE
224 |SlpoBuTHIE Ta3bl, OKHCISIONINE, eAKNE U (MIIH) KOPPO3HOHHBIE
3 31 312  |JIBX (tscn - 18 °C) simoButsIe
314  [JIBX (tscn - 18 °C) enkue u (1m) KOPPO3MOHHBIE
3.2 322 |JIBX (-18 °C tgcn <+ 23 °C) simoBuTHIE
323 |[JIBXK (-18 °C tgcn < + 23 °C) enxue o (M1i) KOPPO3UOHHBIE
324 |JIBX (tor-18 no + 23 °C) enxue u (1i11) KOPPO3HOHHBIE
4 4.1 412 JIBT simoBuThIE
415  [JIBT camopa3znaratomuecs mpu t > 50 °C ¢ omacHOCTbIO pa3pbIBa yIaKOBKH




416

JIBT camopaznararouuecs npu t < 50 °C

417 JIBT camopaznararomuecs npu 50 °C ¢ 0acHOCTBIO pa3pbIBa YIaKOBKH
4.2 422 CamMopa3ziararomuecs BelecTBa sJOBUThIE
4.3 433  |BeruectBa, BhLACISIONIME BOCIUIAMEHSIONIMECS Ta3bl IPH B3aUMO/ICHCTBUH C
H20, JIB
434 BeiectBa, BeIACISIOININE BOCILIaMEHsroIIKecs rasel ¢ H20,
CaMOBOCILUIAMCHSIOLINECS U 51I0BHTHIC
436  |BemectBa, BeICNISIONIHE BOCIUIAMEHSIONINECS Ta3bl IPH B3aUMOJICHCTBUH C
H20, JIB u eaxue
437  |BemectBa, BRIACISIONIHE BOCIUIAMEHSIONINAECS Ta3bl, CAMOBO3TOPAIONIHECS
5.1 512 OKHUCISIONINE BEIIECTBA, SI0BUThHIC
514  |Oxucnsromue BEIIECTBa, SIOBUTHIE, KOPPO3UOHHEIE, EIKNE
515  |Oxwucisitomue BenecTsa, eAkue U (WIM) KOPPO3HOHHBIE
5.2 521  |OpraHudeckue NepoOKCUABI B3pBIBOONACHBIE, camopasiararonuecs mpu t < 50°C |522
522  |Opranunveckue nepokcupl caMmopasiararommecs mpu t - 50 °C 1 (523
523  |Opraaudeckue MepOKCUIBI B3PBIBOOTIACHBIE 1|1 (524
524 OpraHu4eckue NepoKCUIbI 63 TOMOIHUTEILHOTO BHIA OMIACHOCTH 2121|525
525  |OpraHudeckue NEpOKCUIBI SAKKE IS Ta3 111(1] 1|52
526  |OpraHudeckue MepOKCUIBI ICTKOBOCILIAMEHSIOIIHECS 313|12]2]|1]|527
527 Opranudeckre MepoKCHIbI JIETKOBOCIIAMEHSIOIIUECS, SKUe JUIS IJ1a3 3(32]2 1 1 |611
6.1 611  |SmoBuTHIE BemiecTBa JieTy4ne O3 TOTMOIHUTENFHOTO BHIA OTIACHOCTH 213|212 (2]2(1]612
612 SnoButsie BemecTra aeryune, JIB (tscn < 23 °C) 4 (4 (4444211613
613  [snoButsie BemectBa seryune, JIB (23 °C < tgcn < 61 °C) 4 1414144141211 (614
614 SInoBUTHIC BELIECTRBA JETYyYHE eKUE U (MIH) KOPPO3HOHHBIC 3122|2221 ]1(1]1]|e615
615  |B neryuue eaxue u (1u) kopposuonnbie JIB (23 °C < tgen < 61 °C) 414141414411 ])1]1]1]812
8.1 812  |Enmkue u (Wim) KOPPO3HOHHBIE BeNIeCTBA (KUCIBIE) SAOBUTHIE M OKHCIISFOIIIE 313131331323 |[3]2]|3]|1]814
814  |Enkue u (n) KOppO3HOHHBIE (KUCTBIE) JerkoBociiaMerstomuecs (23 °C < 4141414414122 (2]2 3] 11815
tecn < 61 °C)
815 |Enmkue m (Wnm) KOPPO3HOHHBIE BEUIECTBA (KUCIIBIE) OKHUCISIONINE 3133|333 ((3]2(3]3|2]3]|3]|1]816
816 Enkue u (nin) Koppo3HOHHbBIE BeleCTBa (KUCIBIE) SOBUTHIC 3133|333 (2|2(2]|2|2|1]2|1]1]|824
8.2 824  |Exxwe u (umm) Koppo3HoHHbIe Bemectsa, JIB ocHoBHble (23 °C <tpen<61°C) [ 4 [ 3 [ 3 (3 [ 3|3 |2 |2 |2 2|2 |2|2|2|2]1]83%
8.3 832  |PazHble enxuie U (WIIN) KOPPO3HOHHBIE BEIIECTBA SIIOBUTHIC, OKHCIISIFOIIIE 3133133321332 ]|3[]2]|3[2]2|2]1]833
833 PasHble efikue U (1K) Koppo3uoHHble Beniectsa, JIB (tecrn <23 °C) 4 1313133132222 |2|2]2|2]2|2]2]1]834
834  |Pasmwble enxue u (nm) Kopposronnble Benmecta (23 °C < tpen < 61 °C) 4 (33333222222 |2|2|2|2|2|1]1
I'OCT |Kareropus  [522(523[524(525|526|527|611|612|613|614|615|812|814|815|816(824(832(833(834
19433 |Moaknacc 5.2 6.1 8.1 8.2 8.3
Kiacc 5 6




[Ipumeuanus:

1. BemecTBa u MaTepuasisl MOTYT HAXOAUTHCS B OJTHOM OTCEKe CKJIaJga WM Ha OTHOM IUIomaaKe. [ OpH30HTaIbHOE PACCTOSHUE MEXAYy HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAaHMSAM HOPMATHUBHBIX
JIOKYMEHTOB, HO OBITH HE MEHEE 5 M.

2. BemiecTBa 1 MaTepuansl MOTYT HAXOJUTHCS B OHOM OTCEKe CKJIaJa MM Ha OJHOMH miomaake. [ OpH3oHTaIbHOE pacCTOSHIE MEKAY HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHMAM HOPMATHBHBIX
JIOKYMEHTOB, HO OBITh He MeHee 10 M.

3. BemecTBa 1 MaTepHalIbl JOJKHBI HAXOJUTHCS B Pa3HBIX OTCEKAX CKIIaa (T.€. JOJDKHBI OBITh pa3JIeICHbI MPOTUBOIOKAPHOH MEPEropoIKoi 1-ro THIa) WK Ha pa3HBIX IUIOMIa IKaX.

4. BemecTBa 1 MaTepHalibl JOJDKHBI HAXOAUTHCS B Pa3HBIX CKJIaJIaX WM HA Pa3HBIX IIOIIAIKaX.

JIBXK - nerxoBoCIIaMEHSIONTHECS JKHIKOCTH;

JIBT - nerkoBocniaaMeHsAOIUECs TBEPAbIE BELIECTBA;

JIB - nerkoBoCIIJIaMEHSIOIIHUECS BEIISCTBA;

SIB - s10BUTHIC BEIIECTBA;

tecr - TeMIiepaTypa BCOBIIIKH B 3aKPbITOM THUIJIE;

t - Temneparypa

Tabmuua 16

Pa3znesieHne onacHbIX BelECTB U MaTepHuaJIOB IIPU XPAHCHUH

Knacc | [Tox |Unnmexc HanmenoBaHme KaTeropuu ONacHBIX TPY30B 211
KJ1ac | KaTero
c pun
2 2.1 211 [HeBocmuiameHsromuecs HEATOBUTBIE rasol Ge3| + (221
JIOTIOJTHUTENILHOTO BH/IA OTIACHOCTH
2.2 | 221 |SInoBuThle Ta3sl 6€3 TOMOMHATENLHOTO BI/A OACHOCTH 1| + [223
223  |SImoBuThIe ra3bl eAKKE U (MIIM) KOPPOUOHHBIE 1]+ |+ |23
2.3 | 231 |Bocmmamenstommecss Tassl 0e3 jomonmHWTensHoro Buma| 1 | 2 | 3 | + |232
OMACHOCTH
232 |BocmiaMeHsoIecs rassl eKue U (MIu) KOPPO3SHOHHBIC 1123+ |+]241
2.4 | 241 |Snosutsie u BOCILIAMEHSIOLIUECS rassl Ges| 1|1 2|+ |+ ]|+ |311
JIOTIOJTHUTENBHOTO BUJIA OTIACHOCTH
3 3.1 | 311 |JIBX (t <-18 °C) 6€3 JONONHUTENLHOTO BUJIA ONACHOCTH 3133 [4]4]|4]+]315
315 |JIBX (t < -18 °C) cnabosiqoBuTHIE 313|13(4]141|4 + (324
3.2 | 321 |JIBX (t or -18 mo + 23 °C) 6e3 momonHutensHoro Buga| 3 | 3 | 3 |4 | 4|4 | + | + | + |325
OMacHOCTH
325 |JIBX (tor -18 mo +23 °C) crnabosioBuThIE 313|344 |a|+]|[+]+]+]33
3.3 | 331 |[JIBX ((or 23 mo 61 °C) 6e3 nomomuutensHoro Bugal 3 | 3 |3 |4 | 4| 4 + + (335
OMacHOCTH
335 |JIBXK (ot 23 mo 61 °C) cnabosimoBUTHIE 3(33 14|44+ |+ +]|+]|+]|+]411
4 41 | 411 |JIBT 6e3 JOHOIHUTEIBHOIO BHIA OACHOCTH 313(3|4]14]14[3[3]3]|3[3] 3]+ 413
413 [(JIBT cnabosg0BUTHIE 3(3|3|1414|4(3|3]3]3([3]3 + 418
418 |JIBT camopasnararomuecs mpu t < 50 °C 3133|4443 ]3[3[3]3]3]1 |1 |+ |41




4.2

421

CaMOBO3roparouecs TBEpbIE BEILIECTBA 0e3

JOIOJHUTCIIBHOTO BUJa OITAaCHOCTHU

423

423

CaMOBO3FOpa}OHII/IeC${ TBEPAbIC BEIICCTBA cna6oxz{03m‘me

424

424

CamoBo3roparoniuecss TBepAble BeIlecTBa eIKue M (W)
KOPPO3HOHHBIE

425

425

CamoBo3roparomuecs TBEpIble BEIIECTBA, BBIICIAIOIINC

BOCINUTaMCHAIOMIUECH I'a3bl ITPU B3aPIMOZ[eﬁCTBPIPI ¢ H20

431

4.3

431

Be]l[eCTBa, BBIACIIAIONIUE BOCIUIAMEHSIOIUECA Ta3bl IIpU

B3aumozeiicteun ¢ H20, 0e3 [OMOIHHMTEILHOTO BHIA
OMACHOCTH

432

BCH.[CCTBa, BBIACIIAIONIUE BOCIUIAMEHSIOIIUECSA Ta3bl IIpU

B3anmozeiictsuu ¢ H20, s10BUTEIE

435

435

BCH.[CCTBa, BBIACJIAIONUE BOCIUIAMEHSIOIUECA Ta3bl IIpU

p3aumozeiicteuu ¢ H20, cnabosmoBuThie

511

51

511

OKucHsionye BelecTBa 0e3 JOIIOJITHUTCJIBHOI'O  BHJa
OITIACHOCTH

513

513

OKUCIISIONIUE BEIIECTBA CIIA00SIIOBUTHIC

616

6.1

616

SImoBuTHIC BCLICCTBA HEJICTYYUE 0e3 JOIIOJTHUTECJIBHOT'O BHUJ1a
OITIACHOCTH

617

SlmoBuTele  BemlecTBa  HeENETy4yne  enkue WU (WIH)
KOPPO3HOHHbIC

618

SlnoBuTHIC BCUICCTBA HEJIETYYUEC JICTKOBOCIIJIAMCHSAOIIUECS,
TBEPAbLIC

8.1

811

Enkne m (wmm) KOppo3HOHHBIE BemiecTBa (KHCIBIE) Oe3
JIOTIOJIHUTEIFHOTO BUJIA OACHOCTH

817

Enxue u (unm) KOppo3UOHHBIE BellecTBa  (KUCIHBIE)
c11ab0sIOBUTHIE

818

Enxue m (mm) KOppO3HOHHBIE BellecTBa (KUCIHBIE), C1adble
OKHUCJIUTEIH

8.2

821

Enxue u (wim) Koppo3MOHHBIE BerlecTBa (OCHOBHBIE) Oe3
JIOTIOJIHUTEIIbHOTO BUJIA ONACHOCTH

826

Enxue u (unM) KOPpO3HOHHBIC BeIIECTBa (OCHOBHBIE)
STOBUTBHIE

827

Enkne w (Wnm) KOppO3HOHHBIE BEIIECTBa (OCHOBHEIC)
c11abosiIOBUTHIC

828

Enkue u (WiM) KOpPpO3HOHHBIE BewlecTBa (OCHOBHBIE)
cnabble OKUCITUTENH

8.3

831

PazHple enmkme w (WIM) KOPPO3WUOHHBIE BeIIeCcTBa 0Oe3
JIOTIOJIHUTEIIFHOTO BUJIA ONACHOCTH

836

Pa3Hbie eikue U (MI1) KOPPO3HOHHbBIE BEIIECTBA SIIOBUTHIE

837

Pasuple  enmkme W (WIM)  KOPPO3HOHHBIE  BEMIECTBA




c1ab0sTOBUTHIC
838 |Pasmble enxme m (MamM) KOppO3MOHHBEIE BemiectBa, cmabere| 3 | 3 | 3[4 | 41413 [3 (331332 |12 |12 |2 (2 |2 |12 |2 [2 |12 [+ |+ |+
OKHUCJIUTEIH
9 |91| 911 (BemecrBa, ne otHecenHpie kK | - 8-if rpymmam, B| 3 | 3 (3 (4|44 (13(3|13]3]3((3(3 |13 |13 (3 (3 |3 |13 |3 (313 (3 |3 |3
a3p030JIbHOM YIIaKOBKE
912 |Toproune TBepabie Bemectsa (tscn ot 61 10 90 °C) 31313[4([4]1413[3([3[3]3]3 [+ [+ 12 12 (2 (3 |3 12 2112 |3 3 |1
913 |BemectBa, He oTHeceHHble Kk - 8-ii rpymmam,| 3 | 3|3 |4 (4141333313131 (2 |1 |13 (3 (3 3 |+ [+ |+ |3 (3 |1
BOCIUIAMEHSIOLIHECS CaMONPOU3BOJIEHO WK pH
B3aumozeiicteuu ¢ H2O
914 |BemectBa, He oTHeceHHble k 1 - 8-if rpymmam, cimabeie| 3 | 3 | 3[4 | 414133331332 |2 |12 |2 (2 |2 |2 |2 [2 |2 [+ |+ |+
OKHUCIIUTEIH
915 |BemectBa, He oOTHeceHHble kK 1 - 8- rTpymmam,| 3 [ 3 (3|4 |44 (333|333 |+ |+ [+ |+ |+ |+ [+ [+ |+ [+ |+ |+ |+
MaJI0OMAaCHbIC, SJIOBUTHIC
916 |BermuectBa, He oTHeceHHbIe K | - 8-#f rpymnmam, cnaberieenxue| 3 | 3 | 3 [ 4 | 41413 [ 33333+ |+ |+ |+ [+ [+ |+ |+ [+ |+ [+ |+ |+
1 (W1M) KOPPO3HOHHBIE
917 |BemectBa, He oOTHeceHHble Kk 1 - 8- rpymmam,| 3 [ 3 (3 |4 |44 (333|333 |+ |+ [+ |+ |+ |+ [+ [+ |+ [+ |+ |+ |+
HaMarHHYCHHbIC
9.2 | 921 |BemiectBa, omacHble IpH XpaHeHUH HaBaimom, Bememsifonel 3 | 3 | 3 |4 [ 4[4 13 (13 (3 (331311 (1 |1 |1 |1 (2 (12 |+ [+ |+ |2 [2 |1
roprouue rassl pu BzauMozneiicrsuu ¢ HoO
922 |BermiecTBa, OMAcHbIC IPH XPAHEHUH HABAJIOM, SIOBUTHIC 3(3[3|14]14(4]13]3]3(3[3]3]J1 (1 (1 j1 12 (1 J1 j1 1)1 |2 |2 |+
923 |BemiecTBa, omacHbIe IPH XpaHeHUU HaBaioMm, enkue u (mwm)| 3 [ 3 (3 |4 |4 (4 (3 [3 133331 |12 (2 |1 Jj1 |1 (12 (1 |1 |1 |2 |2 |+
KOPPO3HOHHBIC
924 |Bemectsa, OTTacHbBIe npu XpaHeHUHN HaBasiom,| 3 | 3 (3|4 14|14 (3313|3331 |1 (2 |1 j1 |1 (2 (2 |1 1 |2 |2 |+
nornomaronire O2 Bo3ayxa
I'OCT |Kateropus 211|221(223|231|232(241|311|315(321(325|331|335(411|413|418(421|423|424(425|431]|43 |435|511 (513 (616
2
19433 |Moaksace 21022 23 [24] 3.1 3.2 3.3 |41 4.2 4.3 5.1 6.1
Kiacc 2 3 4 5 6

IIpooonsicenue maon. 16

Knacc | [Ton |Munexc|HanMeHoBaHKE KaTeropuy OMacHBIX IPy30B
KJIac | KaTtero
c pun
2 2.1 211 |HeBocIruiaMeHSIONMECS HESOOBUTHIE Ta3bl 0€3 JOMOJIHUTEILHOIO
BHJIA OITACHOCTH
2.2 221 |SlmoBuThle ra3el O€3 JTOMOIHUTEIBHOIO BHIa OMIACHOCTH
223 |SlmoBuThle ra3bl eaKue U (WIN) KOPPO3HOHHBIE

2.3 | 231 |[Bocminamenstomuecs rasel  0€3  JOMOJHHUTENLHOIO  BHAA

OIIACHOCTH




232

Bocriamensiioniyecs ra3sl €1Kue 1 (W) KOPPO3HOHHBIC

2.4 | 241 |(SnmoBuThle W BOCIJIAMEHSIONIUECS Tra3bl 0€3 JOMOJHUTEIHLHOTO
BHUJIA OTIACHOCTH
3.1 | 311 |JIBX (t <-18 °C) 6e3 HOMOJHUTENLHOTO BHIA OMACHOCTH
315 |JIBX (t < -18 °C) c1a005,10BUTHIC
32| 321 |JIBX (t or -18 mo + 23 °C) 0e3 MONMOJHUTENHHOTO BHUIAA
OMAaCHOCTHU
325 |JIBX (t ot -18 o + 23 °C) cnabos10BHTHIC
3.3 | 331 |JIBX ((or 23 o 61 °C) 6€3 HOMOIHUTEILHOIO BH/IA OIIACHOCTH
335 |JIBXK (ot 23 1o 61 °C) cinabosiioBUTHIE
4.1 411 |JIBT 6e3 AOMOIHUTEILHOIO BHU/IA OIMIACHOCTH
413 |JIBT cnabosiioBUTHIC
418 |JIBT camopaznaratonmecs npu t < 50 °C
4.2 | 421 |CamoBo3roparoiinecsi TBepble BellecTBa 0e3 MOMOIHUTETBHOTO
BHJIA OTIACHOCTH
423 [CamoBo3sroparoniuecs TBEpIbIC BEIIECTBA CIa00sTOBUTHIC
424 |CaMOBO3roparoIldecss TBepAble BelmIeCTBa eAkue U (WIIH)
KOPPO3HOHHbIC
425 |[CamoBosroparoniuecsi  TBEpIblC  BEIICCTBA,  BBIACISIONIHNC
BOCIUTAMEHSIFOIIMECS Ta3bl IpH B3auMoseiicTeiu ¢ H2O
4.3 431 |BemiecTBa, BBIJCISIONIUEC BOCIUIAMCHSIONIMECS Ta3bl  IPH
B3aumoseiicteun ¢ H20, 6e3 HOmOIHUTENFHOTO BH/Ia OMTACHOCTH
432 |BemiectBa, BBIACTAIONINE BOCIUIAMEHSIOMIMECS Ta3bl  IpH
B3aumozeiicteuu ¢ H2O, s10BUThHIE
435 |[BemiectBa, BBIACTAIONINE BOCIUIAMEHSIONIMECS Ta3bl  IPH
B3aumozeicteuu ¢ H20, cinabosgoBuThie
5.1 | 511 |Oxucnsromue BemecTsa 6e3 JONOIHUTEIFHOTO BUIA ONACHOCTH
513 |Oxkucnsioniue BENIeCTBa CIA00SI0BUTHIC
6.1 | 616 |SlmoBuTele BemecTBa HelmeTyunWe Oe3 OMONHHTENbHOro Buaa|6l7
OMACHOCTH
617 |SlmoBuTHIC BElIECTBA HEJETYUHE SAKHE U (HITH) KOPPOSHOHHBIC + |618
618 (SnoBuTeie BemecTBa HemeTyuHe JerKoBocImaMeHsrommecs,| + | + |811
TBEp/IbIe
8.1 | 811 |Enxkue u (umm) KOPPO3MOHHBIE BemlecTBa (kucnble) 6es| + [ 1 | + |817
JIOTIOJTHUTEIILHOTO BUIa OMTACHOCTH
817 |Emkme wu (uom) KOppo3uOHHEIE BemiecTBa  (kmcmbre)| + | + | + | + (818
c11abosI0BUTHIE
818 |Emkue u (wiaM) KOppO3MOHHBIC BeriecTBa (kucnbie), crmabeie| 1 [ 3 | + | + [ + (821
OKHUCJIIUTCIIN
8.2 821 |Emkme w (wim) KOppO3HOHHBIE BemiecTBa (ocHOBHBIE) Oe3| + [ + | 1 | 1 [ 1 | + 826




JIOTIOJIHUTEIIFHOTO BUJIA ONACHOCTH

826 |Enkwue u (Wm) KOPPO3MOHHEIC BElecTBA (OCHOBHBIC) STIOBUTEHIC 1 827

827 |Emkue wu (wIM) KOPPO3UOHHBIE BENIECTBA  (OCHOBHEIE) 1 + (828
c11ab0sTOBUTHIE

828 |Emxme m (mim) KOoppo3MOHHBIE BemiecTBa (OcHOBHBIE) cmabeie| 1 | 3 [ 1 | 1| 2 | + + | + (831
OKHUCJIUTEITH

8.3 | 831 |Pasmple emkme u (WIM) KOPPOSHOHHBIE BellecTBa Oes3| + [ + | + | + | + | + + |+ |+ (836

JIOTIOJIHUTEIIFHOTO BUJIA ONACHOCTH

836 |PazHble enkue U (MiIM) KOPPO3HOHHEIE BEIIECTBA SIOBHUTHIC + |+ [+ [+ ]+ ]+ + |+ |+ [+ (837

837 |Pasnble enxue u (M1H) KOPPO3UOHHEIE BENECTBA CIA00STOBUTHIE + |+ + |+ + | + |838

838 |Pasmble enmkme u (WIM) KOppO3WOHHBIE BemiecTBa, cmabere| 1 | 3 [ 1 | + | + | + + |+ |+ |+ |+ ]|+ [912
OKHUCIIUTEITH

9 | 91| 911 (Bemiecrsa, He oTHeceHHBIe K 1 - 8- rpymmam, B asposomsroii| 3 | 3 | 3 | 3 [ 3| 3 333333 +]912

YIIaKOBKE

912 [Toproune TBepaple BemecTra (tecr ot 61 10 90 °C) 1)1 )1]1[3([1 1211 ]1f[1][3]+]913

913 |(BemectBa, He oOTHeceHHhle K 1- 8-t rpymmam,| 1 |1 | 1|1 |21 1|1 |1|1|1|1|3]|+]+]94
BOCIUIAMCHSIOLIHAECS CaMOIPOU3BOJILHO WK pH
B3aumozeiicteuu ¢ H2O

914 |BemectBa, He OTHeceHHble K 1 - 8-if rpymmam, cmabsie| + | 3 | + | + | + | + + |+ |+ |+ |+ |+[3]2]2]+]915
OKHUCJIUTEIH

915 |BemiecTBa, He OTHeceHHbIC K 1 - 8-if rpymmam, manoomacueie,| + [ + | + | + | + [ + + |+ |+ [+ |+ |+ |3 |+]+]|+]+]|916
SIZIOBUTBIC

916 |(BemecTBa, He OTHeceHHEIE K 1 - 8-if Tpynmam, cmabeie exkme u| + | + | + | + | + | + + |+ |+ |+ |+ |+ 3|+ +]+]+]+ |97
(M1) KOPPO3HOHHBIE

917 |[BemectBa, He OTHeCeHHBIE K | - 8-if rpynmnam, HaMarHuueHHbIe + [+ ]+ ]+ +[3 + |+ [+ [921

9.2 | 921 |BemecTtBa, omacHBE IpH XpaHeHWH HapajoM, Bememmomme| 1 [ 1 [ 1 [ 1] 1|1 1111|113 f1f[+]1]+ + 1922

roprouue rassl pu B3aumozneiicrsuu ¢ HoO

922 |BemiecTBa, OmacHBIE IPH XPAHEHHH HABATIOM, STOBUTHIE + |+ + |+ + + |+ 3 + [+ [+ ]+ ] +]923

923 |BemectBa, omacHble NpHM XpaHEHWHM HaBaioM, eiakue u (wim)| + | + [ + | + | + | + + |+ |+ H | H [ H 3|+ ]+ |||t [924
KOPPO3HOHHBIE

924 |Bemecrsa, onacHbie IIpU XpaHeHHH HaBajioM, normomatomue O2| * | * | * | * 1+ S T O O N I R R B
BO3/IyXa

FOCT  |Kareropus 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 6.1 8.1 8.2 8.3 8.4 9.1 9.2
Knacc 6 8 9
Ilpumeyanus:

+ BeniectBa 1 Matepuaibl COBMECTHUMBI.
1. BemecTBa u MaTepuasbl MOTYT HAXOAUTHCS B OTHOM OTCEKe CKJaJa WM Ha OAHOH miomazake. ['opu3oHTalIbHOE pacCTOSHUE MEXIY HUMHU AOJDKHO COOTBETCTBOBATh TPEOOBAaHUAM HOPMAaTHUBHBIX
JIOKYMEHTOB, HO OBITh HE MEHEE 5 M.




2. BemiecTBa 1 MaTepHaibl MOTYT HaXOJIUTHCS B OJTHOM OTCEKE CKJIaJla MIIM Ha OJJHOM IUIoImaake. [ OpH30HTAIbHOE PACCTOSHIE MEXKIY HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHHMSIM HOPMATHBHBIX
JIOKYMEHTOB, HO OBITh He MeHee 10 M.
3. BerectBa u MaTepuaibl JOJDKHBI HAXOAUTHCS B Pa3HBIX OTCEKax CKiaja (T.e. JOJDKHBI ObITh pa3aesieHbl MPOTHBOIOKAPHOH Ieperopokoii 1-ro THMA WK Ha Pa3HBIX IUIOIIAIKAX.

4. BemecTBa 1 MaTepHajbl JODKHBI HAXOAUTHCS B Pa3HBIX CKJIAAAX WM HA PAa3HBIX IUIOIIAIKAX.
JIBX - nerkoBocIiaMeHSIOIINECs KUIKOCTH;

JIBT - nerkoBocCIIJIaMEHSIOIUECS TBEPIbIE
JIB - 1erKOBOCILIAMEHSIOIINECS BEIICCTBA,
SIB - 11OBHUTHIC BEIIECTBA,

BEIIIECTBA,

tscr - TEMIIEpaTypa BCIILIIIKHU B 3aKPBITOM THUIJIE;

t - Temneparypa

Tabauua 17
Pamenenne ONMACHBIX H 0CO000MACHBIX BE€IIECCTB U MAaTCPHUAJIOB IIPU XPAHCHUH
OCHOBHOI! B ITOXkapHOH | ArperaTtHoe | JIOMOTHHTEIbHBIC BUbI omacHocTH | Kateropmu | N
OITACHOCTH COCTOSIHHE omacHocTH | /I
mo OCT
19433
Ta3sr Hesnosutsle u spoButele u (wmn)| 212,222, | 1
KOPPO3HOHHBIE €IKHE 224 *
be3 momonuuTensHoro Buma omacuoctu| 511,513 2
WK CJa00STIOBUTHIE
SnoButsie U (W) KOPPO3HOHHBIE 512,514, | 3
515 *
Enkue, KOPPO3UOHHbBIE kuciotsl,| 812, 815* | 4
CHJIbHBIE OKUCITUTENN
Oxucnstomue (Heroproune umu Enxue,  KOppO3HMOHHBIE  KHCIOTHI, 818 5
BEIIECTBA TPy IHOTOPIOYHE cra0bbie OKUCITUTENN
Teepabie wu|PasHple enkue U KOPPO3HOHHBIC, 828 6
KUJKHE OCHOBaHUS
PazHple eakme w®  KOppo3HWOHHBIE,| 832 * 7
SIOBUTHIE
Pasnble enkue U KopposuoHHBIE,| 838,914 | 8
HESIOBUTBIE
Toproune B3pbIBOONACHEIE wm| 521,522, | 9 10
OpraHnYecKHe camopasJararnmecs 523 *
NEePOKCHBI JlerkoBocnaaMeHsIonHecs 524,525, | 10 1111
526, 527*
Ta3sl B asposonbHoOl ymakoske, cxatbie win|231, 232,| 11 41+ |12
COKIDKEHHBIE 241,911
C1abos110BUThIE 311, 315, 12 3 (4] +]13
321, 325,
331, 335



S 0BHTBIE, KOPPO3UOHHEIE 312, 314,(183| 4|4 |4 |3 |3 |3 (3|3 |43 [4[1]1][14
322, 323,
324 *
Kunkue CunbHOeHCTBYONIIE amoBuThe|612, 613,14 | 4 | 4|4 |3 |33 (3|3 |4 |4 |41 [2]1]15
BEIIIECTBA 615 *
Kucnorsr 814 * 51414432313 |3(4|4)4]12(2|2]1]16
OcHOBaHHS 824 * 6141414232234 |3|4|1]|2|2|2]|1]17
PasHble eqkue 833,834* |17| 4 |4 |4 2|22 |2 |3 |4|3|4(1|2]|2|2|2]|1]18
JlerkoBOCIIAMEHSIOMMECS | HesioBUTEIE U CIA00SI0BUTEIE 411, 413,184 |3 |3 (3 (2|2 |3 |2 |33 |4|1]|2]|3|2|2|2]+]19
CaMOBO3TOparoIINecs BelIecTBa 912
Camopasnararomuecs u (wim) saoputeie (412, 41519 4 [ 3 | 3 |3 |3 [ 3 [ 3 |3 |3 [ 3 (4 [3 |4 [3 |33 |3 |+ |+
416, 417,
422 *
Camopasnararommecs 418 200413 (3322|323 |3[4]1[2|3]|3[3]3|[1]1
S noBHTHIE HeNETyUne 618 21413 (3333|3333 [4]1[2|3]|3[3]3[+]2
Teepasie Boimensior  roproume  rasel  npu|43l, 432,224 |3 (3|32 |2 |3|2|3|3|4|2|2|3[2]|2|2]|2]2
B3aUMOJENCTBUH C BOJIOM 435, 913
Beyensior  roprouue  rasel  mpu|433, 434,23 |4 (3|3 |3 (3|3 (3|33 (|3]|4(3]|3|3|3]|3(3]|3]3
B3aUMOJENCTBUH C BOIOHI 436, 437*
Beigensror  roproune  rasel  npu|921 2414 (33|13 (11113 |3|4f(1]|]1]|2|2]|2]|2|1]1
B3aUMOJICHCTBUM C BOJIOM
CaMOBO3TOPAIONIHECS 421, 42325\ 4|3 |3 |3|2|2|3|2|3|3|4|3|3[3|3|3|3|3]3
424, 425
I"a3kl Heroproune, HeslIOBUTHIC 211 2612|2222 ]|2|2|2]|2|1|[3]|3]|3[3|3]|3]|3]3
SIIOBUTBIE, eIKKE, KOPPO3HOHHBIE 221, 223 20113133222 |2|2]2]|1|(3]|]3]|3[3|3]|3]|3]3
CwibHOIEHCTBYOIHE sapoBuThie|611,614* (28| 2 | 2 | 2 33|23 (3241222 |2|2]|2]2
BEIECTBA
S noBuTHIE 616, 915 21212212+ |[+]212|+[3|3|4(+]2 2|12 21]+]1
SIMOBUTHIC U €IKUE 617 1212122+ 1]|1(1|3|3|41]2|2]|]2|2]|2]|+]1
OmnacHbIe TP XpaHEeHHH HABAJIOM 922, 923 |22 |2 |2 |+ |+ |1 |+]1]1)4)1)2)2)2]|2]2]+]1
[poune omacHple roproune u|Kuakue Hu|PasHble eakue 831, 83, 32|22 |22 |+ |+ |1+ f2 (42 (2|22 |1 f1|1]1
HEroplouKe BElleCTBA TBEpbIE 837
KucinoTsl ciiabosioBUThHIe 811, 817,332 (2|2 |2 (+|1|)1|1|1|1|4(1]2|2|1]|1]|1]|1]1
916
Kucaorsl s10BUTEHIE 816 * dl2(1)11 1111223 |3|4|1]|3]|2|2|2]|2]|2]3
OCHOBaHHS STOBUTHIE 821, 82,352 (1 (1|2 |1 | +|1|+|1|1)4 1222|121 ]|1]|1]1
827
HamarHuueHHble 917 B2+ |+ |+ |+ |+ ]|+ |+ ]|+ |+ |4+ ]|+ +|[+]+]+]|+]|+
TTorIomarIIne KUCIOPO/T 924 37| 2 1 1 1 1 1 1 1 1 11| 4 1 1 1 1 1 1 1 1
Ne| 1| 234|567 |8(9]10]|11(12]13|14|15(16]|17]18]|19

/1




IIpooonsicenue maobn. 17

OCHOBHOI1 BU OXapHOH Arperatioe |  JlomonHATeIbHEIE BHAB omacHocTH | Kateropmm | Ne
OIACHOCTH COCTOSIHHE omacuoctn | /I
mo 'OCT
19433
Ta3nr HesmoButeie w  simoButhie W (wm)(212, 222 1
KOPPO3UOHHBIE €IKHE 224 *
be3 momomuuTensHoro Buma omacuHoctu(511, 513 2
WU CIa00sJOBUTHIE
SnoBuThIe U (MIIH) KOPPO3HOHHBIE 512, 514, 3
515 *
Heroproune umu Enkue, KOPPO3HOHHBIE  KHCJOTHL (812, 815 * 4
TPy IHOTOPIOYHE CUJIBHBIE OKUCIIATENN
Enkue, KOPPO3UOHHbBIE KUCIOTHL,|818 5
ca0ble OKUCITUTENN
OxucIsronmue Teepaple u|PasHble enkue W KOPPO3HOHHBIE, (828 6
BEILECTBA KUJIKHE OCHOBaHUS
PasHple enkMe ©  KOPPO3UOHHEIE,|832 * 7
STTOBUTHIE
PasHple emkme ®  KOppo3HMOHHEIE,|838, 914 8
HESJIOBUTHIE
Toproune B3psIBOOTIACHEIE wml|521, 522, 9
OpraHMYecKHe caMopasJararonrecs 523 *
HEPOKCUIBI JIerkoBOCIIIaMEHSIOIINECS 524, 525, 10
526, 527*
Ta3s B adposonmbHOil ymakoBke, cxkatele mm[231,  232,( 11
CKIDKEHHBIE 241, 911
Cnabos10BUTHIE 311, 315, 12
321, 325,
331, 335
SIIOBUTBIE, KOPPO3HOHHEIE 312, 314, 13
322, 323,
324 *
Kunxue CUIIbHOEHCTBYIOIE amoBuThe|612,  613,| 14
BEILECTBA 615 *
Kucaorsl 814 * 15
OCHOBaHHUS 824 * 16
Pasuble eqkue 833,834 * |17
JlerkoBocmaMeHsIOIIHECs u HesinoBuThIE U CIIa00S10BUTEIE 411, 413, 18
CaMOBO3TOpAIOIINECs BEIISCTBA 912




Camopasnararonuecs u (um) saosuteie (412,  415,( 19 | 20
416, 417,
422 *
Camopasfararommecs 418 20 + |21
Teepaple  |SInoBuTEHIE HENETyuHE 618 211 2 | + |22
Boigensror  roprounme  rasel  npu|431, 4321221 2 | 2 | + |23
B3aMMOJCHCTBHH C BOJOI 435, 913
Boimensror  roproume  rasel  npu(433, 434,23 2 | 2 | 1|1 |24
B3aMMOJEHCTBUU C BOJOM 436, 437*
Boigenstor  roprounme  rasel  mpu|921 2411 |1 |+ 1| +]25
B3aUMOJICHCTBUM C BOJIOH
CamoBo3ropaioruecs 421, 423,25 3 |3 |3 |3 |1 |+ |26
424, 425
Ta3sl Heroproumne, HesITOBHTHIE 211 261 3|3 |[3]|3[2]3]+]|27
SnoBUTHIE, eNKHE, KOPPO3HOHHBIE 221,223 2713|3332 [3]|]1]+]28
CWIbHOIEHCTBYOIHE amoButhe|611,614* |28 | 2 |1 (2|2 |11 ]2 |2]1]29
BEIIECTBA
SInoBuTHIE 616, 915 29| + | + 1 1 1 1 2 2 1 + |30
SnoBuTHIE U eKNE 617 0|+ |+ 11|11 |2]2]1]+]|+]31
OnacHble IPH XPaHEHNH HAaBAJIOM 922,923 3l 1 |+ |1 1| +|1 22|+ ]+][+]+]32
IIpoune omnacubie roproune u|Xugkue wu|PasHbie enxue 831, 836,32 | 1 + 1 1 1 1 2 2 2 + + |33
HEroplovne BemecTBa TBEpbIC 837
KHcnoTs! ciiabosioBUThHIe 811, 817,331 |1 |11 |1fl2|2]2|2|+|+|+]+]|+ ]34
916
KuCIoThI SH0BUTHIE 816 * dl 221232222211 |1]1|1]1]35
OCHOBaHHS SITOBUTHIE 821, 826,/ 35| 1 + 1 1 1 1 2 2 2 + 1 1 1 1 1 + | 36
827
Hamaranyenusie 917 6|+ [+ |+ |+ ]|+ |+ 22|+ +|+]|+]|+]+]+]+]+]37
Tormomaromye KHCIopos 924 71+ + |+ [+ +]2|2[+]|+]|+]|+|+][+]+]+]|+]H+
Ne [20]|121 (22|23 |24 (25| 26|27 (28|29|30(31|32(33|34|35/(36]37
/1

pumevanus:

+ BemiecTBa 1 MaTepHabl COBMECTHMBIL.

1. BemecTBa 1 MaTepuaibl MOTYT HaXOAUTHCS B OHOM OTCEKe CKJIAJia MM Ha OJHOHU Imiomake. ['opr30HTaIbHOE PAacCTOSIHUE MKy HIMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHMSIM HOPMAaTHBHBIX
JIOKyMEHTOB, HO OBITH HE MEHee 5 M.

2. BemiectBa 1 MaTepuansl MOTYT HAXOJUTHCS B OAHOM OTCEKe CKJIaJla MM Ha OJHOM miomaake. | opu30HTaIbHOE pacCTOSHUE MEXIY HUMHU JOJDKHO COOTBETCTBOBATh TPEOOBAaHUAM HOPMATHBHBIX
JIOKYMEHTOB, HO ObITh He MeHee 10 M.

3. BermectBa n MaTepuaibl JOJDKHBI HAXOAUTHCS B Pa3HBIX OTCEKax CKiaja (T.e. JOJDKHBI ObITh pa3esieHbl MPOTUBOIOKAPHOH IeperopoKoii 1-ro THMa) WM Ha pa3HbIX [UIOMIAAKAX.

4. BemmecTBa 1 MaTepHaibl JODKHBI HAXOAUTHCS B pa3HbIX CKJIaJaX WM HA Pa3HBIX IUIOMIAIKAX.

* OcoboomacHbIe BEIECTBAa M MaTepHAaIbL.






TTPUTIOKEHHE 8
METO/] ONPEJEJEHMS BE30NACHOI VIOIA U PASTEPMETHU3ALIMA OBOPYIOBAHMS

Hacrosmuii metox mnpenHa3HauyeH Ui ONpejAeieHUs Oe30MacHOW IUIOIAAM pa3repMeTH3aluu (Takas IUIoIaib COPOCHOTO CeueHHs
MIPeIOXPaHUTENILHOTO YCTPOUCTBA, BCKPHITHE KOTOPOM B Ipoliecce CropaHusi CMECH BHYTPH 00OpyAOBaHHWsA, HallpUMep, anmnapara, Ho3BOJIsSET
COXPAHHUTH MOCIEAHUHA OT pa3pylIeHUs WK 1e()OpMaINN) TEXHOJIOTHIECKOro 000pyA0BaHNUs, B KOTOPOM O0OpaIIaroTCs, mepepadaThIBAIOTCS HIIN
MOJTy4al0TCs TOPIOYHUE Ta3bl, )KHUJIKOCTH, CIIOCOOHBIE CO3/1aBaTh C BO3AYXOM WJIH JAPYT C APYTOM B3PHIBOOMACHBIE CMECH, CTOpAIONINE IAMUHAPHO
W TypOyJeHTHO BO (poHTaNIbHOM pexume. Pasrepmerusanuss — Haubojee paclpOCTPAHEHHBIA CHMOCOO0 TMOKapOB3PHIBO3AITUTHI
TEXHOJIOTUYECKOTO0 000pYJOBaHUS, 3aKIIOYAIOIIUMNACS B OCHALIEHUH €ro MpEeAOXPaHUTEIbHBIMU MeMmMOpaHamMu # (WIH) JPYTHUMH
pa3repMeTU3UPYIONIMMUA YCTPOMCTBAMU C TaKOM ILIOMIAAbI0 COPOCHOTO CEUEHHUs, KOTOpas JOCTaTOYHA MJisi TOro, YTOOBI TPEIOTBPATUTH
paspylieHrue oO0OpyIOBaHUS OT B3pbhIBA M HCKIIOUUTH MOCIEAyOIlee IOCTYIUICHHE BCEM MacChl TOPIOYEro BEIIECTBA B OKpY’Karollee
MIPOCTPAHCTBO, T. €. BTOPUYHBIN MTOXKap.

MeTto He pacpOCTpaHsAeTCsl Ha CUCTEMBI, CKJIOHHBIE K JICTOHAIINH UM 00bEMHOMY CaMOBOCIIJIAMEHEHHIO.

1. CYIIHOCTBb METOJJA

be3zonacHyto 1uiomaas pasrepMeTH3aluyu ONpPEAeNsSioT MO pacueTHbIM (opMysiaM Ha OCHOBE JIaHHBIX O IMapaMeTpax TEeXHOJOIMYECKOTro
000pyI0BaHUs, YCIOBHSIX BEIEHHS MIPOLECCA U MOKA3aTeIIAX [10°KapOB3PhIBOONIACHOCTH BELIECTB.

Mertoa ycTaHaBiIMBAaeT 3aBUCUMOCTh O€30IMAaCHOM IUIOMIAAN pa3repMeTH3alui OT 00beMa U MaKCUMAaJIbHO JOMYyCTUMOTO JIaBJIE€HUS BHYTPH
HErO, JABJICHHS U TEMIEPATYPBI TEXHOJIOTUYECKON CPEebl, TEPMOJAUHAMUYECKUX U TEPMOKHHETHYECKUX MapaMETPOB F'OPHOYEH CMECH, YCIOBUI
UCTEUYECHHUS, CTETIEHH! TypOyIHu3aluu.

2. ®OPMYJIBI 1)1 PACYETA BE3OMNACHOM IJIOIIAJIA PASTEPMETU3AILIAU

2.1. be3omacHy IUIOMIAAh Pa3repMETU3AIH TEXHOJIOTHYECKOT0 000pPYIOBaHUSI C Ta30MapOBBIMH CMECSIMH OIPENENSIOT IO CIIEAYONIHM
0e3pa3MepHBIM KPUTEPUATLHBIM COOTHOIICHUSM:

s XE-D (158)

\/Ei(nm _1)



UisE 000pYy/JIOBaHUs, PACCUMTAHHOTO HA MAaKCHMAallbHOE OTHOCHUTEIILHOE MJaBJIEHHWE B3pbiBA 1<m, <2 (MpU OJHOBPEMEHHOM BBIMOTHCHUH
ycloBusi P, >2p': B 3HamMeHatelne Gpopmyisi (158) comHokuTeENb (1, —1) OTCYTCTBYET), U

W 0,9% (159)

1

JJIA 060py,Z[OBaHI/I$I, BBIICPKHBAIOIICTO AaBJICHUE B3PbIBA B JUAIla30HC OTHOCHUTEIIbHBIA 3HAUCHUH 2 < T, <T,.

B dopmynax (158) u (159) npunste cienyromme 0003HaueHust (MHICKCHI I, U, €, M OTHOCATCS COOTBETCTBEHHO K HAYaJIbHBIM MapaMeTpam,
rnapameTpam roproueii CMeCH, XapakTepUCTHKAaM TOPEHHUS B 3aMKHYTOM COCY/I€, MAKCHMAJIbHBIM JOIYCTUMBIM 3HaYeHUAM). KoMIuieke moqoowust

b

1 w F (RT, 1

W= . i — 160
(26750)% V%[Mi ] N ( )

ui

T. €. MPEICTAaBISeT COOOHW C TOYHOCTBIO JIO MOCTOSTHHOTO MHOXHTENS MPOHM3BEACHUE IBYX OTHOIIEHHH — 3((EeKTUBHOU IUIOMann
pasrepMeTu3alid K BHYTPEHHEH MOBEPXHOCTH c(Pepruyeckoro cocyla paBHOTO 00beMa U CKOPOCTH 3BYKa B MCXOJHOM CMeCH K HadaJbHOM
HOPMAaJIBHOW CKOPOCTH IIaMeHH. B BhipakeHnu 1yt komiuiekca nogoous W (160):

T, — YHUCIO “nu’;

H — xo>pdumuent pacxoma MpU HCTEUEHHH CBEXKeH cMecH M (M) TIPOAYKTOB CTOPAHMS 4Yepe3 YCTPOHCTBO B3PHIBOPA3PEKEHUS
(mpenoxpanutenbHas MeMOpaHa, KanaH, pa3repMeTu3aTop U T. I1.);

F — momane pasrepmeru3anuu (COpPOCHOTO CEYSHHS ), M

V — .MakcUMaJbHBIM BHYTPEHHUN 00bEM COCYy/1a, B KOTOPOM BO3MOXKHO 00pa3oBaHUeE TOPIOYEH Tra30mapoBOi CMECH, M

R = 8314 JIx-kmons K™ — yHuBepcansnas ra3osast IOCTOSHHAS;

Tui— Temnepatypa roproueit cmecu. K;

Mi — .MonekyspHasi Macca Toprouel CMecH, KI-KMOJIb-

Sui— HOpMaNbHas CKOPOCTh PACTIPOCTPAHEHHs TIAMEHH MPH HAYAbHBIX 3HAYEHHAX TaBICHHS U TEMIIEPATyphl TOpIOYeii cMecH, M-C .

Jpyrue o6o3Hauenust B popmynax (158) u (159):

P
n, =—- — OTHOCUTEIBHOE MAaKCUMAJIbHO A0IMMYCTUMOC HaBJICHHUC B alllaparce, KOTOPOC HEC MNPUBOAUT K C€Tro ,I[e(I)OpMaLII/II/I )51 (I/IJ'II/I)

m

3.
’

1.
1

i
pa3pylLICHHIO;
Pm — abconroTHOE MakCUMAaIbHO JOMyCTUMOE JAaBlIEHHE BHYTPH armapara, KOToOpoe He MPUBOIUT K ero JedopMalny U (Win) pa3pylIeHHIo,
I1a;



Pi — aGconroTHOE HaYaIbHOE /IaBJICHHE TOPIOYEH CMECH B ammapare, Ipyu KOTOPOM MPOUCXOIUT UHUIIMHPOBaHue ropenus, Ila;
P'— alconroTHOE AaBIEHUE B IPOCTPAHCTBE, B KOTOPOM IIPOMCXOANUT UCTCUCHNE, B MOMEHT JOCTIIKCHNSI MAKCHUMAIILHOTO JIaBJICHHS B3phIBA
BHYTpH amnmapata (atmocdepa, OydepHas emkocTs u T. 11.), [1a;

Te

P o o
= ?e — OTHOCHUTCJIIbHOC MAaKCHUMAJIbHOC JaBJICHUC B3PbIBA JAHHOU I'OPHOYCH CMCCH B 3AMKHYTOM COCYJC;

1
P. — abcomoTHOE MakCHUMallbHOE JJaBJICHHE B3pPbIBA IaHHOM roproueii CMecH B 3aMKHYTOM COCY/Jie IIpU HadallbHOM J1aBlieHuu cMmecu Pi, [la;
Ei — xoa¢ddunment pacmmpenus IpoayKTOB CrOpaHUsl CMECH NP HAYaJbHBIX 3HAYCHUSX JABJICHUS U TEMIIepaTyphl;
yx — (aktop TypOynu3auuu, MPEACTABIAIOMINUNA CO0OM B COOTBETCTBUHM C MPHHIUIOM ['yn-MuxenbcoHa OTHOLICHHE IEHCTBUTENBHOM

MOBEPXHOCTH (PPOHTA IJIAMEHH B amIapare K MOBEPXHOCTH C(epbl, B KOTOPYIO MOXKHO COOpaTh MPOAYKTHI CTOPAHHs, HAXOISIINECS B JAHHBIN
MOMEHT BPEMEHH BHYTPH COCY/a.

2.2. @®opmynbr (158) u (159) moryt OBITh HCHOJB30BaHBI Kak ISl ONpEJACICHHs Oe30MacHOW IUIOMAIy pa3repMETH3alUK IPU
JIPOCKTUPOBAHUHU OOOPYAOBAHMUS [0 MAKCUMAIILHO JJOMYCTHMOMY OTHOCHTEIBHOMY JIaBJICHUIO B3pbIBa B ammapare =, (IpsMas 3agada), Tak U

IUISL ONPE/ICIICHHs] MAaKCHMMAJIBbHO JIOMYCTHMOIO HAa4yalbHOTO [aBJICHHUS TOpIOYEH cMecu Pj B ammapare, pacCYMTaHHOM Ha MaKCHMMalbHOE
naBieHue Pm, C y’Ke HMEIOIMMCst COPOCHBIM JIFOKOM IUIONIabI0 F, Hampumep npu aHanu3e aBapuii (oOpatHas 3a7aqa).

2.3. ®opmynbl (158) u (159) oxBarhIBalOT BeCh IMalla30H BO3MOXKHBIX JIABJICHHI B3pbiBA B OOOPYJOBAHWUU C PA3JIMYHOW CTEIICHBIO
HETePMETUYHOCTH 1< 7, < T, .

2.4. ®opmyinl (158) u (159) 3anucanbl B 6e3pa3MEepPHBIX HE3aBUCUMBIX MEPEMEHHBIX, BHITEKAIOIINX M3 YCIOBUS aBTOMOJICIBHOCTH MpoIecca
pa3BUTHUS B3pbIBa B HETEPMETUYHOM COCYJE, YTO JIeNaeT MX Oojiee YHHBEPCAIbHBIMH M HATJSITHBIMH. MakcuMajbHOE JaBIICHHWE B3pHIBA B
HETePMETUYHOM COCYJIC SIBJSICTCS MHBAPUAHTOM pEIICHHS CUCTEMbl YPaBHCHUN ITUHAMHUKHU Pa3BUTHS B3PbIBA MPU MOCTOSIHHOM OTHOIICHHU
¢bakTopa TypOynM3anuu y K Komriekcy nogooust W.

[MTorpenHOCTh OmNpe/ieNieH sl JAuamMeTpa COpPOCHOrO ceueHus Mo HHxeHepHbIM ¢Gopmynam (158), (159) B cpaBHeHHMH C TOYHBIM
KOMITBIOTEPHBIM PELICHUEM CHCTeMbI Tu(depeHIMaIbHbIX YPaBHEHUI TUHAMHUKH Pa3BUTH B3pbIBa cocTaBisieT okoio 10%.

3. CTEIHEHb BJIMSAHUSA PA3JIMYHBIX TAPAMETPOB HA BE3OITACHYIO INVIOIMAJIb PASTEPMETU3ALIUN

3.1. B HacrosimieM MeToJe pealu30BaH €IMHBIM MOJAXOA K pacyeTy IUIOIAAu COPOCHOTO CEUEHHs, 3aKJIIOYAIOIIMICS B ydeTe BIMSIHHUSA
Pa3IMYHBIX TApaMETPOB M YCIOBHHA Ha BEIWYMHY O€30TMAaCHOW IUIOMIAN pa3repMETHU3alid TOCPEACTBOM COOTBETCTBYIOIIETO H3MEHEHUS
3Ha4yeHus pakTopa TypOyIHU3aLuu.

3.2. ®axrtop TypOymM3alMM — OCHOBHOW IapaMeTp, OKa3bIBAIONIMI OIpEeIsioniee BIUSHUEC Ha BEIMYMHY O€30MacHON IUTOIIAIN



pasrepMeTu3aIui,

[TorpemHoCcTh OnpeAenaeHus: TepMOAUHAMUYIECKUX MapamMeTpoB — Ei, 7, v, , I€ y, — IOKa3aTesb aJuadaTsl NPOAYKTOB CTOPAHUsS CMECH,
BXOJSIIUX B pacueTHbie hopmylisl (158) u (159), cocraBisieT mpoICHTHI, OTPEIIHOCTD ONpeaeicHus K03 duiineHTa pacxoa L, MOJIEKYJIIPHOR
MacChl TOPIOYEH CMECH M HOPMAJIbHOH CKOPOCTH PACIpPOCTPAaHCHHUS IUIAMEHH COCTABISIET JECATKH HpoueHTOoB. Ommbka B BIOOPE 3HAYCHHIA

o0Bema afrapara, TeMueparypbl U HABJICHUA CMCCHU TaKKC HC IMPCBBIIIACT IMPOLUCHTOB HWIIM ACCATKOB IIPOLCHTOB. HOFpCHJHOCTB XKC B
OIIPCACIICHUU 3HAUCHUA (baKTopa Typ6y.]'II/I3aHI/II/I MOJKCT COCTABJIATb COTHHU ITPOLICHTOB.

3.3. Pacuer 6e3onacHOM IUIOMIAN pa3repMEeTH3aLUH IPOBOIAT I Hanboee B3PbIBOONIACHBIX (OKOJIOCTEXHOMETPUIECKUX) CMECe, eciIu He
JI0Ka3aHa HEBO3MOXKHOCTh MX 00pa30BaHMsl BHYTPH allnapara.

4. 3ABUCUMOCTD ®AKTOPA TYPBYJU3ALIUU OT YCJOBUM PAZBUTHUS B3PbIBA

4.1. 3aBucuMocThb (pakTopa TypOyIU3alMK OT YCIOBUN Pa3BUTHS TOPEHUs MOKET ObITh MpezcTaBieHa GopMyIioi

x=~0+aV) 1+azi (a3 +ay +Ze"Tm

i n J (161)

V3 ne—Z

B KOTOPOM SMIIUpHUYECKHe KO3(PPUIIMEHTHI a1, a2, a3, 84 ONPEACISIOT 10 Tad. 18.

Tabmuma 18

IMnupuyeckre K03 GUIUEeHTHI 1J1s1 pacdyeTa pakTopa TypOyam3anun ™

YcioBus pa3BUTHS TOpEHUS ™ * IMITUPHUYUECKUE
K03 OULIUEHTHI
di az as a4
O6bem cocyna V go 10 w3  cremenms| 0,15 4 1 0

HErepPMETHUYHOCTHU FIV?3 o 0,25
O6bem cocyna V 1o 200 M3, 1<m, <2

Ha4YaJIbHO OTKPBITHIC C6p0CHBIC CCUCHUA
Ha4YaJIbHO 3aKPbIThIC c6pocm;1e CCUCHUA

o
N
o

o o
o
(ee]
o



O6nem cocyna V 10 200M°, 2<n, <m,
Ha4yaJIbHO OTKPBIThIC COPOCHBIE CEUCHHS 0 0 0,8 1,2
HAyYaIbHO 3aKPHITHIE COPOCHBIE CEUCHUS 0 0 2 6
O6vem cocyma V go 10 M°;  CTeleHb
nerepmernunoctu F/V?3 no 0,04; Hammune cGpocHOro
TpyOompoBoa, 1<, <2:
0e3 OpOIIeHNUS NCTEKAIOIINX T'a30B 0 0 4 0
C OpPOIIICHHEM MCTEKAIOIINUX T'a30B 0,15 4 1 0

* Jlns OTCYTCTBYIOIIMX B TAONMMIIE YCIOBUI Pa3BUTHS TOPEHHs, HAIPUMED Ul 060pyAoBaHus 00beMoM Gonee 200 M3, 3HaueHHe GakTopa TypOYIM3AUH OHPEIENIIOT SKCIEPUMEHTAILHO.
** ECNK B YCIIOBUAX PA3BUTHUS TOPEHUSI 3HAYECHHE KAKOT0-JIN00 MapamMeTpa He OTOBOPEHO, TO OHO MOXET OBITh JIFOOBIM B IOITyCTUMOM JTHAIIa30HE.

4.2. Bnusiaue odbeMa armmapara

JI7151 TIONBIX anmapaToB 06beMoM MeHee 1 M 3HadeHue pakTopa TypOymusamuu y =1+2.

C poctoM o0beMa anmapara 3HaueHde (GakTopa TypOyIU3aluK YBEIMUYUBACTCA U Ul TIONBIX ammapaToB oobemoM okono 10 M® y=2,5+5 B
3aBHCHMOCTH OT CTeIeH! HerepmernunoctH (otHomenne F/VZ?) armapara.

Jlns cocynoB o6beMom 10 200 M® pasnuuHOM (OPMBI C HE3HAUMTENHHBIMH BCTPOSHHBIMH BHYTPh JIeMEHTAMH 3HaueHHe (akTopa
TypOynH3anuy He MpeBImaeT y=8.

4.3. BnusHue ¢opMsl anmnapara

JUis TEXHOJOTMYECKOro o0Opy/a0BaHUS C OTHOIIEHUEM JUIMHBI K JUaMeTpy 10 95:1 MOXHO cuMTarh, 4TO opma ammapara HE BIMSET Ha
3Ha4yeHue (paxkTopa TypOyIu3alK, TaK KaK yBEJIMYEHUE NMOBEPXHOCTH IUIAMEHM M3-3a €0 BBITATUBAHM MO (opMe anmapaTa KOMIEHCUPYETCS
YMEHBIIEHHEM NTOBEPXHOCTH B pe3yjIbTaTe 00Jiee paHHEro KacaHHs MJIaMEHEM CTEHOK COCyAa.

4.4. BnusHue HayalnbHOM repMeTH3aluy anmnapara

Jlns moneix ammapatoB oobemoM g0 200 M® ¢ HAYaTBHO OTKPHITHIME COPOCHBIMH CEYEHHSAMHM, HApUMep TIOKAaMH, 3HadeHHe (akTopa
TypOynH3anny He TPEBBIIIAET =2, IJIsl almapaToB ¢ HAYAIbHO 3aKPBITHIMU COPOCHBIMHU CeUeHHMSIMHA (MEMOpPaHBI, pa3repMeTU3aTopsl U T. J1.) He
IpeBbIIIaeT ¥ =8.

4.5. BnusiHue CTeNeHn HerepMeTHYHOCTH armapata F/V

VBenuuenue crenenn Herepmeruanoctu F/VZ2 B 10 pas (ot 0,025 10 0,25), uTo paBHO3HAYHO YBEIMUEHHUIO TIOMANH pasrepMeTu3anuu B 10
pa3 [Is OHOTO U TOTO ke arNapaTta, IPHBOJUT K BO3PACTAHUIO (akTopa TypOyausamun B 2 pasa (s anmapatoB o6bemMoM okono 10 m® ¢ x=2,5

213



10 y=5).

4.6. BnusiHre MakCMMaIbHO JOITYCTHMOTO JaBJICHUS B3PhIBA B ammapaTe (KOPpeIupyeT ¢ BIUSHUEM JIaBJICHHS pa3repMETH3AINN )

[Ipn yBenmu4eHHH OTHOCUTEIBHOIO MaKCHUMaJbHO JOIYCTUMOTO JIaBJICHHUS B3phIBa BHYTPH OOOpYyHOBaHUS (IIPOYHOCTU OOOPYAOBAHUS) B
nuana3one 1<mm<2 3HadyeHue ¢akropa TypOymm3armu He u3MeHsieTcs. C pOCTOM OTHOCHUTEIHLHOTO MAaKCHMAIbHO JOIMyCTHMOTO JaBIICHUS
B3pbIBA BBIIIE Tm>2 (10 Tm=Te) JUIS HAYaJIbHO OTKPBITHIX COPOCHBIX CeUYCHHUH 3HaueHue ¢akTopa TypOyausanuu cHumxaercs ¢ 2 go 0,8, mis
HAYaJlbHO 3aKPBITHIX — ¢ 8 110 2. DTOT pe3ynbTar coryiacyercsa ¢ (U3HMUYEeCKUMU MPEJCTaBICHUSMU O TOM, YTO MpH OOJbIIEM 3HAYEHUU
JABJICHUS B3PBIBA, KOTOPOE BBIJICPKMBACT allllapar, MEHBIIE TUIOIIAIh COPOCHOTO CEYCHHS, a CIIeJIOBATEIbHO, (DPOHT IIAMEHU TOJIBEPTaeTCs
MEHBIIEMY BO3MYILAIONIEMY BO3/ICHCTBUIO.

4.7. BnusiHue yciioBUM UCTEUEHUS

Ecnu wucreuenue roproyeil cMecM U TMPOIYKTOB CrOpPaHHsI OCYIIECTBISIETCS Yepe3 COpPOCHBIA TpyOOMpOBOJM, PACHOJIOKEHHBIA 3a
pa3repMETU3HPYIOIIUM 3JIEMCHTOM W MMCIOIIHNA TUaMeTp, MPUOJIM3UTEIHLHO PaBHBIN JHaMeTpy COPOCHOTO OTBEPCTHsI, TO 3HaueHue (pakrTopa
TypOyIM3alMM BHE 3aBHCHMOCTH OT 06beMa cocyna (1o 15 M%) nmpuHuMaroT y=4 ([I1s coCyI0B CO cTeneHbro Herepmernunoctd F/VZ3 okomno
0,015+0,035, koraa ocHamieHHE COCYAOB COPOCHBIM TPyOONPOBOAOM OMPABAAHO MO COOOPAKEHUSM Pa3yMHOT'O COOTHOIICHHUS XapaKTEPHBIX
pa3MepoB cocya i TPyOOIPOBOIa) MPH YCIOBHH Tm<2.

[Ipn ocHaleHHWH CUCTEMBI pasrepMeTHU3alMH OPOCHUTENIEM WM APYTMM aHAJIOTMYHBIM YCTPOMCTBOM, YCTAHOBJICEHHBIM B TPYOOMpOBOJE
HEMOCPEJACTBCHHO 3a Pa3repMeTH3aTOPOM JUIS TOJa4yM XJIaJareHTa B HMCTEKAIONIYI0 M3 ammapara CMech, 3HaueHHe (akTtopa TypOyJm3arnuu
MPUHUMAIOT TaKUM K€, KaK MpH HUCTEUEHUH HETMOCPEICTBEHHO M3 ammapara B atMocdepy. ddexT nHTeHCuPHUKAIMi TOPEHUs B COCye MPHU
cOpoce ra3oB uepe3 TpyOOIPOBOI HCUYE3aLT NMPU YBEITUYCHNUHN JaBiieHus pazrepmerusanuu 10 0,2 MITa npu HavaieaoMm gaBnenuu 0,1 MITa.

4.8. BnusiHue ycloBuil pa3repMeTu3aiuu

“MrHOBEeHHOE” BCKpPBITHE COPOCHOTO CEYCHHUS IIOBBINIAET BEPOSTHOCTh BO3HUKHOBCHHS BHOPAIMOHHOTO TOPEHHUS BHYTPH armapara.
AMIITUTY]a B aKyCTUYECKOW BOJHE BHUOPALMOHHOTO TOpeHuss MoxeT aocTurars 3HaueHui +0,1 Mlla. [lepememuBanue cmecu, Hampumep
BEHTUJISITOPOM, B TIPOIECCE PA3BUTHS B3PhIBA MPUBOJINUT K YMEHBIIICHUIO aMIUTHTYAbI KOJICOAHMH JTaBICHHMSL.

[1naBHOE BCKpBITHE COPOCHOTO OTBEPCTHS, HATPUMEDP C TTIOMOIIbIO MATOMHEPIIMOHHBIX KPBILIEK, CHIDKAET 3HaUeHue (hakTopa TypOyIH3aIiu.
B tex ciydwasx, korma Bpemsi cpabaThIBaHHS Pa3repPMETH3HPYIONIETO YCTPOHCTBA COM3MEPHMO C BPEMEHEM TOPEHHUS CMECH B COCYJe, MpHU
orpeaeneHn 0e30MacHO MIIOIAAN Pa3repMeTH3aIMi HEOOX0IUMO YUYUTHIBATh JUMHAMUKY BCKPBITHSI COPOCHOTO OTBEPCTHSI.

4.9. BnusiHue MpensTCTBHIA U TYpOyIIH3aTOPOB

Bormpoc o BIUsSHUU pa3IUUYHBIX MPEMSTCTBUN HA MyTH PACPOCTPAHEHHs TUIAMEHU M TYPOYJIEHTHOCTH B CMECH Iepel (pOHTOM TUIaMEHU
SIBJIICTCS OJHUM W3 OIPEIEISIIONINX B BBIOOpe 3HaueHHs ¢akropa TypOynm3anuu. Hambonee mMpaBMIIBHBIM METOJIOM OTIPECICHHS 3HAYCHUS
dakTtopa TypOynu3alMu MPU HAIUYUU BHYTPU amnmapara CJIOXKHBIX MPEMSITCTBUA W TypOyJIH30BaHHON CMECH MOXHO CUYUTaTh METO],



OCHOBAHHBIN Ha CPABHEHUU PACUYETHON M SKCIIEPUMEHTAJIBHON TMHAMHKH (3aBUCHMOCTD JJaBJIIEHUE — BPEMsI) B3pPbIBA.

YcKopeHue TIaMeHH Ha CIelUanbHbIX TIPEHSTCTBUAX JOCTUraeT 3HaueHui y~15 u Gosee yxe B cocyaax o6bemoM okono 10 m°,

Jlnist yriaeBOAOPOAOBO3AYIIHBIX CMecel TypOYJICHTHOE paclpoCTpaHEHHE IUIAMEHH C aBTOHOMHOW TIeHepalued TypOYJIeHTHOCTH BHYTPH
30HBI TOPEHUS XapaKTepU3yeTcs MaKCUMaIbHBIM 3HaUeHUeM (pakropa TypOynuzanun y=3+4.

[Tpu ncKycCTBEHHO CO3/1aBaeMOM U30TPOITHOW TYpOYJICHTHOCTH MAaKCUMAIIbHOE 3HAYeHUE (PaKTopa TypOyIM3aluu IPU TOYCYHOM 38)KHUTaHUH
He npeBbiniaet ¥ =4-+6. JlanpHelinee yBeTMIeHUE CTEICHH U30TPOITHOM TYpOyJIEHTHOCTH IPUBOJIUT K TAIICHUIO TUIAMCHH.

Jlnist cOCyIoB €O BCTPOCHHBIMH M TIOJIBM)KHBIMU 3JIEMEHTAMH, BIMSHHE KOTOPBIX HAa 3Ha4eHHE (pakropa TypOynHM3amuu HE MOXKET OBITh B
HACTOSIIIEE BPEMsI OIICHEHO, HAIPUMEP C UCIOJIb30BAHUEM JIMTEPATYPHBIX JAHHBIX MM KCIIEPTHBIM METOIOM, BEIOOp (akTopa TypOyIu3anuu
JOJDKEH OBITh OTPaHUYEH CHU3Y 3HauUCHHEM ) =8.

4.10. Koapdumment pacxona |

KoaddunmenT pacxona p ABISETCS SMIUPUICCKUM KOIPGUIIMEHTOM, YUUTHIBAIONINM BIMSHUE PEATBHBIX YCIOBHI MCTCUCHUS HA BEIIMYHHY
pacxoja ra3a, Ope/IeJICHHYIO 110 H3BECTHBIM TEOPETUIECKUM MOJICIIEHBIM COOTHOIIICHHSIM.

Jlist ipeIoXpaHUTEIbHBIX MEMOPAH U Pa3repMETH3UPYIOIIUX YCTPOUCTB C HEMTOCPEICTBEHHBIM COPOCOM MPOJIYKTa B3pbIBa B aTMOChepy, Kak
npasmwio, p=0,6+1. Ilpu nHamuuum cOpocHbIXx TpyOompoBomoB p=0,4+1 (Bkirouas ciydail C TMojayedl XxjajgareHra B TpyOoOmpoBoa
HETOCPEICTBEHHO 3a MEMOpaHOit).

3HayeHrne Ko PUIMEHTa pacxo/1a BO3pacTaeT B yKa3aHHOM JIMala3oHe C YBEIMUYEHUEM CKOPOCTH MCTEUEHUs U TeMIIepaTyphbl HCTEKAIOIIETO
rasa, ¢ poctom ¢akropa TypOyIn3aIuu.

ITpousBenenune koaduimenta pacxoia Ha IUIOMIAL pa3repMeTnzanuu Lk npencrasiuseT co0oi 3¢ (heKTUBHYIO IUIOIAb pa3repMeTU3alnu.

4.11. Ananor npunnuna Jle [llarense-bpayna

CornacHo KpUTepruaabHOMY COOTHOMICHUIO (158) oTHOCHTENEHOE N30BITOYHOE IaBIICHUE B3PhIBA

2
(n,,—D N(MLFJ .

Teopetnueckue U dKCEpUMEHTAIBHBIE UCCIIEIOBAHUS MPOIEcca CrOPAaHUs ra3a B HETEPMETHUYHOM COCY/I€ MO3BOJMIN YCTAaHOBUTH aHAJIOT
npuHuuna Jle Ilarense-bpayHa: ra3ofnHaMHMKa TOpEHHUs ra3a B HETEPMETHYHOM COCYAE pearupyer Ha BHEIIHEE HW3MEHEHUE YCIOBHU
MPOTEKaHUs MpoIlecca B TOM HAMpaBIIEHUH, IPU KOTOPOM 3 (HEKT BHEIIHETO BO3ACUCTBUs ocnadmseTcs. Tak, yBenTu4eHHe ¢ LEeTbI0 CHU3HUTH
JaBIIGHNE B3pBIBA TIONIAmH pasrepMermsarmu F B 10 pa3 B cocyme oobemoM mopsmka 10 M° compoBoxkmaercs yBenmdeHHeM (GakTopa
TypOynu3anuu y B 2 paza. @uznueckoe 0ObSICHEHHE HA0II01aeMOT0 SIBJICHHSI IOCTATOYHO MPOCTOE: C YBEIMYCHHEM TUIONIAN Pa3repMEeTH3aIuN
BO3pacTaeT BO3MYIIAIOIIee BO3IeHCTBHE Ha (PPOHT IUTaMEHH.



U36BITOYHOE aBIEHHE B3pbIBA KOPPENHMPYET COTJACHO KpHTepHanbHOMy cooTHomenmio (162) c¢ oTtHomenumem (y/u)?, a He TPocTO Y.
YMeHbIIICHHE pa3Mepa SYCHKH TypOyJIU3UpPYIOIICH PEHICTKH, MPUBOIAIICe K Bo3pacTaHuio (aktopa TypOyausamuu B 1,75 paza (¢ 8 no 14),
COIPOBOKAAETCSl CYIIECTBEHHO MEHBIIUM yBEIMYeHUEM OTHomeHus y/|W — aumb B 1,11 pasa. Cka3aHHOe HEOOXOIUMO YYHUTBHIBATH IIPH
3Ha4YeHMAX (pakTopa TypOynu3anuu y>5.

5. OIPEJAEJEHHUE HOPMAJIbHOI CKOPOCTH
PACITPOCTPAHEHMUSA INTAMEHU U TEPMOJJUHAMUNYECKUX ITAPAMETPOB

5.1. HopManbHasi CKOPOCTh XapaKTEepHU3yeT PEaKIHOHHYIO CIOCOOHOCTh TOPIOUMX Ta30BBIX CMECEH MpH (PPOHTATBHBIX PEKUMaX TOPECHUS.
Hawnbonee nepcneKTUBHBIM SBISETCSA SKCIEPUMEHTAILHO-PACYETHBIA METO/I ONTUMH3ALNH, TIO3BOJISIIOIINHA ONMPEAesITh HOPMAJIbHYIO CKOPOCTh
B 60MO€ IOCTOSIHHOTO 00BeMa B IIMPOKOM JTHAla30He TeMnepaTyp u AaBineHuid. Meron uznoxen B 'OCT 12.1.044.

Bxomsiiee B kpurepuaibhbie cootHotieHus (158) u (159) B cocraBe komiiekca W 3Ha4YeHHE HOPMAaJIbHONH CKOPOCTH PacCHpPOCTPAHEHUS
TUTAMEHH Syi TIPY JIABJICHUU U TEMIIEpaType, COOTBETCTBYIOIIMX HAyally Pa3BUTHSA B3PBIBA, MOXKET OBITH OMPEAETICHO SKCIEPUMEHTAIHHO Ha
aTTECTOBAHHOM O0OpYIOBaHMH WJIM B3STO M3 HAyYHO-TEXHHYECKOH JHMTEpaTyphl, MPOLICIICH OIEHKY AOCTOBEPHOCTH NPHBEICHHBIX B Hel
naHHbIX. Eciu 1aHHBIE O HOPMAJBbHOM CKOPOCTH TPH XapaKTepHBIX U TEXHOJOTMYECKOro Tporecca AaBieHun P u Ttemmeparype 1
OTCYTCTBYIOT, TO B OTPaHHYCHHOM JIMAITa30HE YKCTPAIOJISIIIUU MOKHO BOCIIOJIB30BAThCS IS OLICHKH (HhOPMYIIOi

S, = Suo(ijn [ij (163)

r1e Suo — M3BECTHOE 3HAYCHHE HOPMAJIbHOW CKOPOCTH TPH JIaBieHuu Po u Temmeparype 7To;

N ¥ M— COOTBETCTBEHHO OAPUYECKHI U TEMIIEPATypPHBIH MOKa3aTeH.

B mmamazone nanenwmii 0,04+1,00 MIla u Temnepatyp 293+500 K s ctexuomMeTpudecknux cMeceld MeraHa, IporaHa, TeKCaHa, TelTaHa,
alleToHa, M30IpoIaHoia U OeH30la ¢ BO3AYXOM 3HadeHHE OapUyecKoro IMoKaszaTels ¢ POCTOM JaBJICHUS W TeMIepaTyphbl CBEXKeH cMecu
yBeIU4YUBaeTcs u aexuT B uHTepBane — 0,5+0,2, a 3HadeHne TeMnepaTypHOTo MoKa3aTells yMEeHbIIaeTcsl U HaxoauTcs B nuamnaszone 3,1+0,6.
[Tpu 3HaYCHUSAX JABICHUS W TEMIIEPATyphl, ONM3KUX K aTMOC(HEpHBIM, 3HAUYCHUs OApHUECKOTO W TEMIIepaTypHOTO TOKa3aTels JJIsi TOPIOYUX
ra30napoBO3AYIIHBIX CMECe MOTYT ObITh IPUHATHI B IEPBOM MPUOIMKEHUN COOTBETCTBEHHO 7 = -0,5 um = 2,0.

5.2. TepmomuHamMudeckue mapaMeTpbl Ei, Te, Yb ONPEISISIFOT IMyTEM TEPMOIMHAMHYECKOTO pacueTa, HamnmpuMep Ha KOMITbIOTEpax, IO
M3BECTHBIM METOIUKAM.

3HaveHne K03 HUIMEHTA PACIITUPEHHS TIO OTIPEICTIECHUIO



E. = Mini

i

- MbiTui ’
rac Tbi 158 Mbi — COOTBCTCTBCHHO TEMIICpATypa U MOJICKYJISIpHAad MacCa MPOAYKTOB CropaHHusd FOpIO‘-ICﬁ CMCCHU MIPHU HAYAJIIBbHBIX HABJICHHUU U
TeMrieparype. MOJNEKyJISIpPHYIO MacCy CMECH HJ€albHbIX Ta30B ONPEICISIOT 10 (hopmyJie
M=) Mn,, (164)
J

rae Mj 1 Nj— COOTBETCTBEHHO MOJICKYJISIpHAst Macca M MOJISIPHAsI JI0JIS j-TO KOMIIOHEHTA CMECH.

3navyeHns KodPpPUIMEHTa PaCIIMPEHHUS MOTYT OBITh TAaKXKe OTPEICICHBI U3 MPUOIMKEHHOTO YPaBHEHUS
T (165)

Yo

B Tabn. 19 npuBeneHsl paccuMTaHHBIE Ha KOMIIBIOTEPE 3HAYCHHS] TEPMOJAMHAMUYECKUX MAapaMeTPOB JJIsi HEKOTOPHIX CTEXHOMETPHYECKHUX
ra30MmapoBBIX CMECEH B MPEIIIOI0KEHUH, YTO MPOTYKTHI CTOPAHUS COCTOAT U3 cienyrommx 19 koMrmoHeHToB B ra3oBoii ¢asze: Hz, H.O, CO2, N2,
Ar, C, H, O, N, CO, CHs4, HCN, O, O3, OH, NO, NO2, NH3, HNO3. CtexuomeTpu4eckyto KOHIEHTPAILIUIO TOPIOYETO (Pcr B BO3IyXE CPEAHEH
BJIQYKHOCTH OIPEICIISUTH 110 U3BECTHON (hopMyIie

100

484458 +1°

E, =1+

(166)

P cr=
riae J — crexuoMeTpuieckuii K03 PUIMEHT, paBHbII KOJIMYECTBY MOJIEKYJ KMUCI0pPO/1a, HEOOXOAUMBIX JUIsl CTOPAHUSI MOJIEKYJIbI TOPIOYETO.

Tab6muma 19

Pe3ysbTaThl pacuera 3HAYeHUIH Te, Yb, Ei, Tbi M 3KCIIepUMeHTAIbHbIE 3HAYeHNS] HOPMAJILHON CKOPOCTH Su VI HEKOTOPbIX
CTeXHOMeTPUYECKHX Ira30NnapoBbIx cMeceii npu HayaabHoM AasJjenun 0,1 MIla u temneparype 298,15 K

Toprouee | Dopmyln| @er, % Te b Ei Toi |Si, m-¢c

a 00. L
Meran CHgy4 9,355 8,71 | 1,25 | 7,44 | 2204 | 0,305
[Iponan CsHs 3,964 923|125 | 790 | 2245 0,32

H-I'ekcan CeHis | 2,126 | 9,38 | 1,25 | 8,03 | 2252 | 0,29
H-I'entan C/Hws | 1,842 | 9,40 | 1,25 | 8,05 | 2253 | 0,295




Aueron CsHeO | 4,907 | 9,28 | 1,25 | 7,96 | 2242 0,315
N3zonponan | CsHsO | 4,386 | 9,34 | 1,24 | 8,00 | 2220 | 0,295

0l
benzon CesHe 2679 930 (125 799 |2321| 0,36

Jlsisi MHOTOKOMIIOHEHTHBIX CMECed M CMECEl, MPOBEJACHUE PACYETOB 1O KOTOPHIM IO TEM WJIM WHBIM NMPHYUHAM BBI3BIBACT TPYIHOCTH,
ompezeeHHe MaKCHMAaTbHOTO OTHOCHTEIBHOTO JaBJICHHUS B3PbIBA T, a CICIOBATEIBHO, U K03 duimenTa pacmmpenus Ei mo ¢popmyne (165)
MPOBOAAT 10 cooTBeTcTBYIOMmEeH Metoauke ['OCT 12.1.044.

6. BIUSIHUE CBPOCHBIX TPYBOIIPOBO/0OB

6.1. COpocHbIe TpyOOIIPOBOABI MCIIONB3YIOTCS Ui OTBOAA MPOIYKTOB TOPEHHSI B 0€30M1aCHOE MECTO, HallpuMep B MPUEMHYIO OydepHyro
€MKOCTh WJIM 32 TEPPUTOPHIO I11€Xa, YTO IO3BOJISIET CYIIECTBEHHO CHHM3HWTh BEPOATHOCTh BO3HUKHOBEHHUS BHYTPH IPOM3BOJICTBEHHBIX
HOMGHIGHPIIZ BTOPHUYHBIX ITOKAapOB U B3PLIBOB, ymep6 OT KOTOPBIX 3HAYUTCIIbHO BBIIIEC, YEM IOTCPH OT NCPBUYIHBIX B3PbIBOB.

6.2. Hanuuue cOpocHOro TpyOOIpOBOa MOKET MPUBOAUTH K 3HAUUTEIHHOMY (Ha MOPSAIOK) YBEIUYCHUIO U30BITOYHOTO IaBIEHUS B3pbIBa B
CpPaBHEHHH CO CIlydyaeM pa3repMeTH3alliy amrapara HEMOCPEICTBEHHO B aTMocdepy. XapaKTepHoe 3HaueHue ¢akTopa TypOyJIH3alHud IMpH
UCIOJIb30BaHUU COPOCHOTO TPyOOMpOBOJIa C JUAMETPOM, PABHBIM JAUAMETPY MPEAOXPAHUTEIBHON MEeMOpaHbl, U 0€3 OPOIICHHS MUCTEKAIOIINX
ra3oB XJIAJIaT€HTOM =4 BHE 3aBUCUMOCTH OT 00beMa 3aIlUIIaeMOro MOJIOT0 000PYA0BaHUs C HETYPOYJIN30BaHHOM CMECHIO.

[IpoyHOCTHBIE XapaKTEPUCTHKH COPOCHOTO TPYyOOIPOBOJA MOMKHBI OBITH HE HIKE COOTBETCTBYIOIIUX XapaKTEPUCTHUK 3alllUIIaeMOro
armmapara.

6.3. [Ipu mpoekTUpoBaHUU CHCTEM cOpoca ra3o00pa3HBIX MPOAYKTOB B Clydae B3pbIBa ra30MapOBBIX CMECEl BHYTPH TEXHOJOTHYECKOTO
o0opy/s0oBaHUsl HEOOXOAMMO MPUHUMATh BO BHUMAaHUE BO3MOXXHOCTh MHTEHCHUBHOTO JOTOpaHUSl 3BaKyHMpyeMOHW cMecH B COpPOCHOM
TpyOOMPOBO/IE, SIBISIOMIETOCS MPUUNHON TypOyIu3alliy TOPEHUS BHYTPHU 3aIUIIIAEMOT0 00beMa.

Hamnyumnit cnoco® nukBuaupoBath 3(Q¢eKT yBeIMUeHUs [aBieHHs] B3pblBa MpPH HAIWYUU B CHCTEME IMPOTHBOB3PHIBHOM 3alUTHI
TEXHOJIOTHYECKOTO 000pYyI0BaHHS METOOM pa3repMeTH3alliid cOPOCHOTO TPyOOmpoBoIa — Mojava xiaagarenta ¢ nHTeHcuBHOCTRIO (0,1+0,5)
102 M3 m2.c! B momepeunoe ceueHne TpyGONPOBOIA HEMOCPEACTBEHHO 32 MEMOPAHOI /10 ee CpabaTHIBAHMS WMIIM OJHOBPEMEHHO ¢ HUM. Ilpu
HAJIMYUU OPOIICHHUS B TPYOOIPOBOJIE W HCIIONB30BAHUH TIPUEMHON €MKOCTH, HAaXOJSIIEHCS TMOJ pa3pelicHHeM, JUITHHA TpyOorpoBoaa (1o



pe3yabTaTtam 3KcrepuMeHToB 70 30 M) He OKa3bIBaeT 3aMETHOTO BIUSHHS HA MAKCUMAJIbHOE JJaBJIICHUE B3PbIBA.

VYBenuuenue naBienus pasrepmeruzanuu 10 ~0,2 MIla (mpu HavanbHOM JaBiieHUH TexHosorudeckoit cpeast 0,1 Mlla) Taxke mpuBOIUT K
HCcYe3HOBEHHIO ) (heKTa MHTEHCU(UKAITUU B3PHIBA.

YBenuueHnue auameTpa cOpOCHOTO TPyOONMpOBOJa OTHOCHUTENBHO TuaMeTpa COPOCHOTO CEYCHHsI CIOCOOCTBYET CHMIKEHHIO BO3JICHCTBUS
naHHOTO 3¢ (deKTa HHTEHCU(UKAIIUN B3PhIBA.

7. IPUMEPBI PACYHETOB

Ipumep 1. TTomslii TeXHONTOTMYECKHI anmapaT obbemoM 12 M3 paccunTan Ha MakcHMabHOE H36bITOuHOE AaBieHne 0,2 MIla (abcomoTHOE
nasienne 0,3 Mlla) u npeanasHadeH 1 paboOThI TPy aTMOCHEPHOM JIABIICHUH C COACPIKAIISH alleTOH PEaKIMOHHON Maccoil. AmmapaT uMeeT
pyOamiky o6orpesa (80°C). HeoOxoaumo onpenenuts 6€30MacHyo IIOMIAlb Pa3repMeTH3aIUH.

HopmanbHast cKOpOCTh paclpoCTpaHEeHMs] ITUIAMEHH HamOoJjiee OMacHOM OKOJIOCTEXHOMETPUUYECKOW alleTOHO-BO3AYIIHOW CMECH IpH
atMocepHoM gaBneHun u Temmepatype (298 K) cocrasaser 0,32 M- c¢?. Cnenmosarensho, npu Temmeparype B ammapate 80°C (353 K)
MaKCHMaJIbHOE 3HAYCHUE HOPMAJIBHOM CKOPOCTH PACIIPOCTPAHEHHSI IUIAMEHU B COOTBETCTBHU C (hopmyuioii (163)

S, =032(353/298)* m-c™' = 0,45 m-c”".

JUI CTEXHOMETPUIECKON alleTOHO-BO3AYIIHONW cMmecH T.=9,28; Ei=7,96; Mi=(58x0,05+28x0,95) xr- KMOJIB 1=29,5 KT-KMOJTB L. [Tockonbky

mm=0,3 MIla/0,1 MIla=3 mnpeBblmaer 3Ha4YeHHWE 2, TO Ui BBIYUCICHHUS OE30MAacCHOW IUIOMAAM pPa3TePMETH3AIMH BOCIIOIB3YEeMCs

KpuTepHanbHbIM cooTHouieHneM (159). Bwipaxenue s komruiekca mogoduss W B cootBerctBuu ¢ ¢opmynoit (160) u ompeneneHHbIME
3HayeHuAMHA Syi 1 Mj MOKeT OBITh 3aIIMCAHO B BUJIE

1 pF (8314x353)7 1
(36x3,14)!3 1223 29,5 0,45

rac F HaMEpsIOT B MZ.

CnenoBartenbHO, KpuTepuainbHoe cooTHomenue (159) otHocuTenbHo F MOXKHO 3amucaTh B BUIE

F>l.%.%:0,071ﬂ42.

p 28 f795 u
C yBemuueHHEM CTENeHH HerepMEeTHYHOCTH cocyiaa obbemoM okono 10 m® F/VZ3 or 0,025 no 0,25 3mauenme dakropa TypOy/IH3aIuu

Bo3pactaer oT 2,5 1o 5. Ipexmonoxkum, uto ¥=2,5 npu p=1. IIpu 3TOM MHHMMaNbHAs IUIOmAnb pasrepMernsamuu F=0,175 M% a 3Haumr
F/V?2=0,03. TlocnemHee MOATBEpXkHAET, YTO 3HAUCHWE (AKTOpA TypOYIM3alMH BHIOPAHO INPABHMIBHO. JIGHCTBUTENBHO, €CITH OB MBI

= 28uF,



IIPEATIONIOKMIIN, YTO =5, TO MONYYMIIM ObI CIMIIKOM HH3KOE U TaKoil cTerneHu TypOymmsanuu 3nadenne F/VZ2=0,06 (Bmecto 0,25). Utaxk,
Ge3onacHas IIOMAb PA3repMETH3AIUU COCTABIAET B JaHHOM ciydae 0,175 M2, 4To paBHO3HAYHO cOPOCHOMY OTBepcTHIO AUMeTpoM 0,47 M.

Ipumep 2. Cocyn 06beMoM 4 M3 6e3 BCTPOSHHBIX BHYTPh JIEMEHTOB I XpaHeHHs OEH301a, PACCUMTAHHBIH Ha MaKCHMaJIbHOE abCONMIOTHOE
nasnenue 0,2 MIla, He0OX0JMMO OCHACTHTH HAJEKHON CUCTEMOM cOpoca JaBiIeHHs B3pbIBa C OTBOJIOM MPOIYKTOB B3phIBa 110 TPYOOIPOBOAY B
6e301acHoe MeCTO.

JIns  GeH30/0-BO3AYIIHOM CMECH CTEXHOMETPHYECKOro cocraBa mpH  arMmochepHeix yemoBumsx — S4i=0,36 wm-cl;  Ei=7,99;
Mi=(78x0,027+28x0,973) kr-kmomb =29,35 xr-kmompl. Jlns CHCTEM pasrepMETH3aliH CO COPOCHBIM TPyOOHpoBOAaM 0€3 OpOMICHHS
HCTEKAIIIUX MPOIYKTOB XJIAJareHTOM BHE 3aBHCUMOCTH OT oObema cocyna y=4. Tak kak mm=0,2 MIla/0,1 MIla = 2, To pacueT IuIomaiu
pasrepMeTu3aluy MPOBOJUM 0 KpHUTEpUaTbHOMY cooTHomieHuto (158). BeiOpaB B kadecTBe 3HaveHus koddduimenta pacxoma p=0,4,
MOJTy4aeM BhIpa)KEHUE

1/2
2935) x 0,36
8314 x 298 L 41.99-1)

0.4 V7,992 1)
T. €. TUaMeTp COPOCHOTO TPYOOIPOBO/IA JIOIKEH COCTABIATH OKOJI0 0,7 M, UTO CIUIIIKOM MHOTO JJIsi COCY/a, SKBUBAICHTHBIA THAMETP KOTOPOTO
(nmametp chepsl 06bemoM 4 M%) 1,97m.

[TosToMy cuctema cOpoca naBieHus1, BKIIIOYasi TpyOONPOBO/I, TOJKHA OBITh CHa0XeHa CUCTEMOM opotneHus. [Ipu 3ToM MokeT OBITh MPUHSTO
x=1,5, a 3HaYUT, KaK HETPYJTHO BBIYHCIUTH, TUAMETp cOpocHOro TpybompoBoaa Oyner paBeH 0,4 M, 4TO BIIOJIHE TPHEMIIEMO IS JAHHOTO
COCy/1a, PACCYUTAHHOTO Ha IOCTATOYHO HU3KOE JaBIICHUE.

ITpumep 3. PeakTop BMECTHMOCTBIO 6 M3, B KOTOPOM BO3MOXKHO 0OPAa30BaHME M3OMPONAHOIO-BO3IYIIHOH CTEXHOMETPHUECKOH CMECH TpH
nasnenun 0,2 Mlla, comepXuT cloKHbIe Bpalaromuecs aetanu. TpeOyeTcs ompeAenuTh Oe30MacHyo IUIOMIA/lb pa3repMETU3alNUd TpU
YCIIOBUH, YTO PEaKTOp paccuuTaH Ha n3opirounoe nasieHue 0,4 MIla (abcomotHoe nanenue 0,5 MITa).

Tak kak tm=0,5 MIIa/0,2 MIIa=2,5 Gosbiie 2, To pacuer Beaem mo Gopmyse (159). Jns cTeXHOMETpUYECKOH H30MPOMAHOI0-BO3TyITHOM
cMecu Mi = (60x0,044+28x0,956) kr-xkmonb =294 kr-kmomb ', Sui=0,295(0,2/0,1)%%=021 wm-c?!; n.=9,3; Ei=8,0. [TockonbKy BIHSHUE
BCTPOCHHBIX JeTalleii Ha TypOyJIM3alMi0 OJJHO3HAYHO HEM3BECTHO W 00BEM peaKkTopa OTHOCHUTEIHHO HEBEIWK, BEIOMpaeM 3HadeHue ¥=8. [Ipu
3HaveHnH ko3 unmenTa pacxoaa u=l umeem

(36x3,14)!3 x 42/3(

F> =037 Mm%,

29,4

1/2
(36x3,14)"3 ><62/3[8314298) x 0,21 80325
F2 X x0,9x%20,2 .

1 8




OTcro/1a HETPYAHO BBIYMCIHUTD, YTO JUAMETP MPEIOXPAaHUTEIBHON MeMOpaHbl JoJDKeH ObITh paBeH 0,5 M.

IIpumep 4 (obpaTHas 3agaua). B naGoparoprom cocyne oobemom 0,01 M3, paccumrannom Ha nasienue 2,0 MIla u umeromem c6pocHOe
OTBEpCTUE JUIsI YCTAaHOBKM NPEAOXPAHHUTEIBHOM MeMOpaHbl JuaMeTpoM 2,5 cM, HPOBOIAT MCCIIEJOBAHUS IO OIPENEICHUI0 HOPMAaJIbHBIX
CKOpPOCTEH paclpoCTpaHEHMs IUIAMEHM I CTEXMOMETPHUYECKUMX METaHO-BO3AYLIHBIX CMECed MpH pa3IMyHbIX JAaBlIeHUAX. Tpebyercs
OIPEJICNIUTh, 0 KAaKOTO MAaKCHUMAJIBHOTO HAaYaIbHOTO JABJICHHS MOXKHO I10/1aBaTh B COCY]l FOPIOYYIO0 CMECh, YTOOBI IIOCIIE €€ BOCIUIAMEHEHHS B
LIEHTPE COCyAa AaBJIEHHE B3pbIBa HE NMPEBBICHIIO JonycTuMoro gasienus 2,0 Mlla.

Tak Kak ¢ pOCTOM JaBIeHHS HOpPMabHAs CKOPOCTh MaJaeT, TO C HEKOTOPHIM 3amacoM B KadecTBe Syi BeiOupaeM 3Hauenue 0,305 m-c?,
TONydeHHOe /i aTMOc(epHOro aaBieHus. J{is cTeXHOMETpHYecKoil MeTaHo-Bo3mymHon cmecu Mi=(16x0,094+20x0,906) kr-kmomb=26,9
kr-kMonb Y, Ei=7,4; me=8,7. 3Hauenus paxropa TypOyIu3anuy 1 Kod(hUIEeHTa pacxoaa MOTYT ObITh HPHHATHI COOTBETCTBeHHO ¥=1 n n=0,8.

Hckomoe 3Ha4YeHHE HAYAIBHOTO JABJICHUS B3pbIBA B COCYIC BXOJMT B 3Ha4YeHHE Tm=Pm/Pi, mpuuem Pm=2,0 MIla B cooTBeTCTBHHU C
YCIIOBUSIMH 3a/1a4H. 3alIMCAHHOE OTHOCHUTEIIBHO Tm KPUTEpHaibHOe cooTHoIeHue (159) npuHumaet Buj

wE;
w2 T ,
0,9%
a CJIeI0BaTeIbHO, MAKCHMAIIBHO JIOMTyCTUMOE HadaIbHOE JaBJIEHUE TOPIOYEH CMECH B COCYIe

-1 -1

WL E, 1,77547.4

T, ! =20MMa|87—--——">"-| =0,6MIla,
0,9X 0,9

T. €. He A0JkHO npesbimats 0,6 MIla.



