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Hacrosimumii crangapT ycTaHaBiauBaeT oOmmMe TpeOOBaHUS TOXAPHOH O€30IacHOCTH K
00BEKTaM 3aIlMThl PA3JIMYHOTO HAa3HAUEHMs] Ha BCEX CTAIUsAX HMX JKU3HEHHOIO IMKJA:
UCCIIEIOBaHKE, pa3padOTKa HOPMATUBHBIX JIOKYMEHTOB, KOHCTPYHPOBAaHME, MPOEKTUPOBAHUE,
U3rOTOBJICHUE, CTPOUTENILCTBO, BBIIIOJHEHHUE YCIYT (paboT), HCIBITAHHUE, 3aKYIIKA IPOAYKLIUH 110
UMIOPTY, Mpojaxka MPOAYKIUH (B TOM YHUCIIE Ha IKCIOPT), XpaHEHUE, TPaHCIOPTUPOBAHUE,
YCTAHOBKAa, MOHTaX, HaJlaJKa, TEXHUYECKOE OOCIyXHBaHHE, PEMOHT (PEKOHCTPYKIMS),
sKcIuTyaTaust (mpuMeHeHue) u  yrunusanus. Jiusg  0ObeKTOB, HE COOTBETCTBYIOIIUX
JEHCTBYIOIIMM HOpPMaM, CTaHIAapT YCTaHaBIMBAeT TpPeOOBaHUS K pPa3pabOTKE MPOEKTOB
KOMIIEHCUPYIOIIMX CPEJICTB U CHCTEM O0OecleueHusi MOoKapHOW Oe30MacHOCTH Ha CTaJMsX
CTPOUTENBCTBA, PEKOHCTPYKIIUH U KCITyaTallul 00BEKTOB.

TpeboBanust craHgapTa SBISIOTCS 0053aTE€IbHBIMU.

TepMuHBI, IPUMEHSIEMBIE B CTAHIAPTE, U UX MOSICHEHUS TPUBEACHBI B IPUIOKEHUN 1.

(U3menennas penakuus, M3m. Ne 1).

1. OBIIME ITOJIOXKEHUA

1.1. Iloxapnas  06e30macHOCTh  OOBEKTAa  JOJDKHA  OOECNeYuBaThCs  CHUCTEMaMU
IPEIOTBPALICHUS I0Kapa W IPOTHUBOIIOKAPHOW 3allMTBI, B TOM 4YHCJIE OPraHU3allMOHHO-
TEXHUYECKUMHU MEPOIPUSITUSIMH.

Cucrtembl MoXapHOM 0€30MacHOCTH JOJDKHBI XapaKTepU30BAaThCS YPOBHEM oOecredeHus
MOKapHOW O€30MacHOCTH JIIOJIEM M MaTepUalbHBIX IEHHOCTEH, a TaKkKe SKOHOMHYECKUMU
KpUTEpUSIMHU 3((HEKTUBHOCTH 3TUX CHUCTEM JUI MaTepUAIbHBIX IEHHOCTEH, C Y4eTOM BCEX
cTaauil (HayyHas pa3paOoTKa, IPOEKTHPOBAHUE, CTPOUTENHCTBO, AKCIUIyaTalus) >KM3HEHHOTO
K12 00BEKTOB U BBIIOJIHSATH OJIHY M3 CIEAYIOIINX 3a/1a4:

MCKJII0YaTh BOSHUKHOBEHUE M0KaPa;

o0ecreynBaTh MoKapHyro 0€30MacHOCTS JIIOJIEH;

o0OecnieunBaTh MoKapHyro 0€30MacHOCTh MaTepUaIbHBIX LIEHHOCTEH;

o0ecreunBaTh MOXKapHyI0 0€30MaCHOCTS JII0JIei U MaTepHaIbHBIX IEHHOCTEH OJTHOBPEMEHHO.

1.2. OOBeKThl MNOJKHBI HMMETh CHUCTEMBbl MMOKapHOW O€30MacHOCTH, HalpaBJICHHbIE Ha
NpeOTBpALlleHHe BO3JCWCTBUS Ha JIIOJEH OmacHbIX (PakTOpoB moXkapa, B TOM YHCIE HX
BTOPUYHBIX MPOSIBICHUN HA TPEOYEMOM YpOBHE.

Tpebyemblil ypoBeHb oOecrieueHus MoKapHO 0€30IacHOCTH JII0EH ¢ MOMOIIBIO YKa3aHHBIX
cucTeM JobkeH ObITh He MeHee 0,999999 nmpenoTBpaliieHus: BO3AEUCTBUS ONMACHBIX (aKTOPOB B
roJl B pacueTe Ha Ka)KJOro YelI0BEKa, a JOMYCTUMBIM YPOBEHD MOXKAPHOM OMAaCHOCTH JUIS JIIOAEH




nomkeH ObiTh He Oomee 10° BosmeiicTBHS omacHBIX (DAKTOPOB MOKAPA, NPEBHIMIAIONIAX
HpeeNbHO AOIMYCTUMBIC 3HAYEHUS, B TOJl B pacyeTe Ha KaKI0TO YeIOBeKa.

Metoxa ompeneneHuss ypOBHs OOecCleYeHHs MOXKAapHOW Oe30IacHOCTH JIIOJEeH MPUBEICH B
OPUIOKEHUU 2%,

* TlpuBeneHHbIE B NPWIOKEHHAX 2, 3 M 5 CTaHZapTa METOIbl MOTYT M3MEHATHCA C COIJIACHsA T'OJIOBHOM
OpraHu3aIy B 00IacTH mokapHO# 6e3omacuoctr - BHUUIIO MBJ] CCCP.

1.3. O0bexThl, MoXKapbl Ha KOTOPBIX MOTYT MPHUBECTH K MAacCOBOMY IMOPaXKEHUIO JIIOJIEH,
HAXOMALIMXCS HA JITHX OOBEKTaX M OKPYKAIOMIeW TEPPUTOPHM, ONACHBIMH M BPEIHBIMU
npou3BoacTBeHHbIMU (pakTopamu (1o 'OCT 12.0.003), a Takxke onacHbIMHU (paKkTOpaMu Mmokapa
U UX BTOPUYHBIMH TIPOSIBICHHUSMHM, JOJDKHBI HMMETh CHCTEMBI II0KapHOH O€30MacHOCTH,
ofOecrieunBarOIie MHHUMAJIbHO BO3MOXKHYIO  BEpPOSITHOCTh  BO3HMKHOBEHHS  MOXKapa.
KoHkpeTHble 3Hau€HUsT MHUHHUMAJIbHO BO3MOXKHOM BEpPOATHOCTH BO3HUKHOBEHHUS IOXapa
OTIpPEACIAIOTCA MPOSKTUPOBUIMKAMU U TEXHOJOTaMH IpH NACHOPTH3ALMH ITHX OOBEKTOB B
YCTaHOBJIEHHOM IHOPSJKE.

[lepeuenr Takux OOBEKTOB pa3pabaThIBACTCS COOTBETCTBYIOIIMMU MHHHCTEPCTBAMU
(BeroMCTBaMH U T.II.) B YCTAHOBJICHHOM HOPSJIKE.

MeTton ompeneneHns BEpOSTHOCTH BO3HMKHOBEHHS TOXKapa (B3pbiBa) B IMOXKApOOIACHOM
00BeKTE IPUBENIEH B IPUIOKEHUU 3.

1.4. OObeKThl, OTHECEHHBIE K COOTBETCTBYIOIIMM KATETOPUSM IO IOXKAPHOM OMAaCHOCTH
COIVIACHO HOPMaM TEXHOJOIMYECKOI0 MPOEKTUPOBAHUS Il OINpEeAeNeHUs KaTeropui
MOMEIIEHUI M 3[JaHUil 10 MOXKApHOW U B3PHIBOMOKAPHOW OIMACHOCTH, JIOJDKHBI HMETh
9KOHOMHUYECKHU IPPEKTUBHBIC CUCTEMBI MTOKAPHOU OE30TTaCHOCTH,

MeTon OLIEHKHM JKOHOMHUYECKOW dS()PPEeKTUBHOCTH CHUCTEM TMOKapHOW Oe30macHOCTU
MIpUBEJICHA IPWIOKEHUU 4.

1.5. OnacubiMu (pakTOpamMu, BO3ACUCTBYIOIIMMH Ha JIOJAEH M MaTepUalIbHbIE IIEHHOCTH,
ABJISIOTCS:

TIaMsi U UCKPBI;

MOBBILICHHAS] TEMIIEpAaTypa OKPYXKaroIIei cpebl;

TOKCUYHBIE MIPOAYKTHI TOPEHUS M TEPMUUECKOTO PA3II0KECHMUS;

JTBIM;

MOHMKEHHAs! KOHLICHTPALUs KUCIOPOAa.

K BTOpHYHBIM IpPOSBIEHUSAM ONACHBIX (PAKTOPOB MOXKapa, BO3AEHCTBYIOIIMM Ha JIIOJCH U
MaTepUaibHbIE IEHHOCTH, OTHOCATCS:

OCKOJIKM, YaCTH Pa3pyIIMBILUXCS allapaToB, arperaroB, yCTAHOBOK, KOHCTPYKIIUI;

pPaAMOAKTUBHBIE M TOKCHUYHBIE BELIECTBA W MaTepuaibl, BBIIIEANINE W3 Pa3pyLIEHHBIX
anmnaparoB U YCTAHOBOK;

ANEKTPUYECKUN TOK, BO3HUKIIMKA B PE3YJIbTaTe BBIHOCA BBICOKOTO HAMNPSIKEHHUS Ha
TOKOMPOBOAIIME YACTH KOHCTPYKIIMI, alllapaToB, arperaTos;

omnacHble GaxTopsl B3pbiBa 1o I'OCT 12.1.010, mpoucmieanero BeaeCTBUE MOXKaAPA;

OTHETYIIAIlKEe BEeUleCcTBa.

1.6. Knaccudukanus oOBEKTOB MO TMOXKAPHOH M B3PHIBONOXKAPHOH OMACHOCTH JIOJDKHA
MIPOU3BOJIUTHCS C YYETOM JOMYCTUMOI'O YPOBHSI UX MOXAapHOM omacHOCTH (TpeOyeMoro ypoBHs
o0ecrieyeHHs MOKapHOM 6e30MacCHOCTH), @ pacyeThl KPUTEPUEB U MOKa3aTelNell ee OLIeHKH, B T. 4.
BEPOATHOCTH TMOXapa (B3pbIBa), - C Y4ETOM MAacChl FOPIOYMX U TPYJHO-TOPIOYUX BEIIECTB U
MaTepHaoB, HAXOJAIIUMXCA Ha OOBEKTE, B3PBHIBOMOXKAPOOMACHBIX 30H, OOpPa3yIOIIUXCS B
aBapUIHBIX CUTYALUSIX, U BO3MOXHOIO yiiep0a AJis JroAei 1 MaTepruaIbHbIX [IEHHOCTEH.

1.7. BeposITHOCTh BO3HMKHOBEHHSI TI0Xkapa OT (B) JEKTPUUECKOTO WM JIPYTOro €AMHUYHOTO
TEXHOJIOTHYECKOT0 U3JIEHsl MM 000py/I0BaHuUs MIPHU UX pa3pabOTKe M U3TOTOBJIEHUHU HE J0JKHA
MPEBBIIIATh 3HAYCHUS 10 rox. 3HaueHme BeNMUMHBI JOITYCTUMON BEPOATHOCTH IOXapa IpH
MPUMEHEHUHU U3JeNNi Ha 00BEKTaX JOJIKHO YCTaHABIMBATHCS pacyeToM, HCXOsl U3 TpeOOBaHUM
. 1.2 Hacrosmiero cranaapra. MeToa onpeneneHus BEpOSTHOCTH BOZHUKHOBEHUS TT0Kapa OT (B)




ANEKTPUYECKUX U3JCIIHI NPUBEIEH B IPUIOKEHUH S.

1.8. Mertonuku, coaepKalmecs B CTaHAApTax W JIPYrUX HOPMATHBHO-TEXHUYECKUX
JOKYMEHTaX M IIPEIHA3HAYCHHBIE Ul OIPENENICHUs II0Ka3aTeJIed I0KApHOM OIIACHOCTHU
CTPOUTEILHBIX KOHCTPYKIIUI, UX OOJUIIOBOK M OT/EJIOK, BEIICCTB, MATEPUATIOB U H3CIHH (B T.
Y. HE3aBEPIICHHOTO MPOU3BOJICTBA) JOJKHBI aJIEKBATHO OTPa)XKaTh peaibHbIC YCIOBUS MOXapa.

1.9. Ilepeuenp u TpeboBaHUs K 3P(HEKTUBHOCTH IJIEMEHTOB KOHKPETHBIX CHCTEM IOKapHOU
0e30MacHOCTH  JIOJDKHBI  YCTAHABIMBATHCS HOPMATUBHBIMU M HOPMATHUBHO-TEXHUYECKHUMHU
JIOKYMEHTaMH Ha COOTBETCTBYIOIIHME BUIbI OOBEKTOB.

[Tpumepsr pacuera mokasareneir s¢pdexkruBHoctn mo mn.o. 1.2, 1.3, 1.7 npuBeneHsl B
IPUJTI0KEHUH 6.

2. TPEBOBAHMS K CIIOCOBAM OBECIIEYEHUS TOKAPHOM BE3OITACHOCTH
CUCTEMBI ITIPEAOTBPALIEHUSA ITOZKAPA

2.1. IlpemoTBpamieHue IMokapa JIOJDKHO JOCTHUTaThCsl MNPEIOTBpALICHHEM 00pa3oBaHuUs
roproueit cpeisl U (WIK) MpeJoTBpalleHueM 00pa3oBaHMs B TOproueil cpeae (WM BHECEHUS B
HEE) UCTOUYHUKOB 3aKUTaHMUSL.

2.2. IlpenoTBpanieHue oOpa3oBaHUs TOPIOYEH Cpeabl JODKHO 00eCreuyMBaThCs OJHUM U3
CJIEYIOIIUX CIIOCOOOB MIJIM MX KOMOWHAIIUIN:

MaKCHMaJIbHO BO3MOXKHBIM IIPUMEHEHHUEM HErOpIOYMX M TPYIHOTOPIOYMX BEILECTB U
MaTepUasos;

MaKCHMaJIbHO BO3MOJKHBIM II0 YCJIOBUSM TEXHOJOTMU M CTPOUTEIBCTBA OTPAHUUYEHUEM
Macchl ¥ (W) 00beMa TOPIOYHMX BEIIECTB, MATEPUAIOB M HanOoJiee 0€30IacHBIM CIIOCO00M HX
pa3MellcHuUs,

U30JISIIUEH ToproYeit cpesibl (MpUMEHEHHEM H30JMPOBAHHBIX OTCEKOB, KaMep, KaOWH | T. I.);

nojjiep>kxaHueM 0e30MacHOM KOHLEHTpAIMK CpeJibl B COOTBETCTBUM C HOPMaMH U IIPaBUIAMHU
U JpYTMMH HOPMAaTHUBHO-TEXHHUYECKMMH, HOPMATUBHBIMM JOKYMEHTaMH U IpaBUIaMU
0€30I1aCHOCTH;

JOCTAaTOYHOM KOHIIEHTpanuei ¢rermaru3aropa B BO3AyXe 3amumuiaeMoro obdwsema (ero
COCTaBHOM 4acTu);

NoJJIep)KaHUEM TEMIIEpaTyphbl M JIaBJICHUS Cpeibl, PU KOTOPBIX pacCHpOCTpaHEHUE MJIaMEHU
UCKJIIOYaeTCs,

MaKCHMaJIbHOW MEXaHM3allMed U aBTOMAaTU3alUel TEXHOJIOTUYECKUX MPOLIECCOB, CBI3aHHBIX
¢ oOpalleHueM roprounx BEIIECTB;

YCTAaHOBKOM  I0OXapOOINacHOro 00OpYyAOBaHHS 1O BO3MOXKHOCTH B  HM30JIMPOBAHHBIX
MOMEILEHUAX UM HA OTKPBITHIX IUIOIIAKAX;

NPUMEHEHUEM YCTPOMICTB 3allUThl IPOU3BOJCTBEHHOTO OOOpPYIOBaHUS C TOPIOYUMHU
BEUIECTBAMM OT MOBPEXKJIEHUN U aBapuil, yCTAHOBKON OTKJIIOYAIOIINX, OTCEKAIOIMUX U APYTUX
YCTPOMCTB.

2.3. IlpenotBpamienue oOpa3oBaHUS B TOprOYEH cpeae HMCTOYHUKOB 3a)KMTaHHs JOJKHO
JIOCTUTAThCSI IPUMEHEHUEM OJIHUM U3 CIEAYIOIINX CIIOCOOO0B MM UX KOMOWHALIMEH:

IPUMEHEHHEM MallliH, MEXaHU3MOB, 000pYI0BaHHUs, YCTPOMCTB, MPH IKCITyaTallud KOTOPBIX
He 00pa3yloTcs HCTOUYHUKU 3aKUTaHMUS,

IIPUMEHEHUEM 3JIEKTPOOOOPYIOBAHUS, COOTBETCTBYIOILIETO [10’KapoonacHON "
B3pbIBOONACHOW 30HaM, TpYIIE U KaTEeropuu B3PHIBOONACHOM CMeCH B COOTBETCTBUHU C
tpeboBanusmu 'OCT 12.1.011 u IIpaBun ycTpoicTBa 31€KTPOYCTaHOBOK;

NPUMEHEHHEM B KOHCTPYKIUHU OBICTPOAECHUCTBYIOIIMX CPEJCTB 3AIIMTHOTO OTKIIOYEHUS
BO3MO>KHBIX HCTOUHUKOB 3aKUTaHMUSI,

NPUMEHEHHEM TEXHOJOTMYECKOro Tmpolecca U 00OpYyIOBaHHS, YIOBJIETBOPSIOIIETO
TpeOOBaHUAM dJIeKTpocTaTHuecKoi nckpoodesonacaoctu nmo 'OCT 12.1.018;

YCTPOMCTBOM MOJTHUE3ALTUTHI 3/ITaHUH, COOPYKEHUIN 1 000pYI0BaHMUS;

HoJ/Iep)KaHUeM TeMIlepaTypbl HarpeBa MOBEPXHOCTH MAIllMH, MEXaHHW3MOB, 000pyIOBaHMA,
YCTPOMCTB, BEHIECTB U MAaTEPHAIIOB, KOTOPBIE MOTYT BOMTH B KOHTAKT C TOPIOYEN CpeloH, HUXKe




IpeleNbHO AOMYCTUMOM, cocTaBiisomel 80 % HauMeHbIIel TeMIEpaTypbl CAMOBOCILTIAMEHEHUS
TOpIOYEro;

UCKJIIOUYEHHE BO3MOXKHOCTU IOSIBIIEHHSI HCKPOBOI'O paspsia B rOproued Cpele C 3HEpPIuew,
PaBHOI U BbIllIe MUHUMAJILHON HEPTUU 3a)KUTAHNUS;

NPUMEHEHHEM HEUCKPSILEro HMHCTPYMEHTa MpH paboTe ¢ JIErKOBOCIIAMEHSIONMMHUCS
KUJKOCTSAMHU U TOPIOYUMU Ta3aMu;

JUKBUAAUMEH YCIOBHHA [UIS TEIUIOBOTO, XHMHYECKOr0 M (WJIM) MHKPOOHOIIOTHYECKOTO
CaMOBO3TOpaHusl OOpallaroIIUXCsl BELIECTB, MaTepuaioB, U3Aenuil U KoHCTpyKuui. [lopsmox
COBMECTHOI'O XpaHEHUS BEIIECTB U MAaTEPUAIOB OCYILIECTBIISIIOT B COOTBETCTBUH CO CIIPABOYHBIM
HPUJIOKEHUEM 7;

yCTpaHEHUEM KOHTAKTa C BO3yXOM MUPO(GOPHBIX BEIIECTB;

YMEHbILIEHUEM ONPEEIISIONIET0 pa3Mepa roproyeil cpelibl HUKe MpeesbHO JOIMYCTUMOTO 10
TOpIOYECTH;

BBIMIOJTHEHUEM JICHCTBYIOIINX CTPOUTEIBHBIX HOPM, ITPABHII U CTAHIAPTOB.

2.4. OrpanndyeHne Macchl W (WIM) 0ObeMa TOPIOYMX BEIISCTB W MATEPUATIOB, a TaKKe
Haubosee 6e30MacHbIi CrI0cod UX pa3MEIIeHUs HOJKHBI JOCTUTAThCA MPUMEHEHUEM OJIHOTO U3
CIIEYIOIINX CIOCOO0B WIIM X KOMOMHAIUEH:

YMEHbIIIEHHEM Macchl U (WiH) oO0beMa TOPIOYMX BELIECTB M MaTEPUAIOB, HAXOISIIUXCS
OJIHOBPEMEHHO B MTOMEIICHUH WJIM Ha OTKPBITHIX IUIOMIAIKAX;

YCTPOMCTBOM aBapUITHOTO CIMBA MOKAPOOMACHBIX JKUIKOCTEH M aBapUHHOTO CTpPABIMBAHUS
TFOpIOYMX ra30B U3 alnapaTypbl;

YCTPOMCTBOM Ha TEXHOJIOTUYECKOM OOOpPYJOBaHMM CHCTEM IPOTUBOB3PBHIBHON 3aIUThHI
METOJ OmpeneneHus: 0e30MacHON TUIOMAAN pa3repMeTH3aluud O0OpyIOBaHHS IPHUBEICH B
OPUIOKEHNH &;

NEPUOANYECKON OYMCTKU TEPPUTOPUU, HAa KOTOPOH pacrosaraercsi oOBEKT, MOMEIEHUH,
KOMMYHHKAIIUH, arnapaTypbl OT TOPIOYUX OTXOJ0B, OTJIOKEHUN TBLIH, ITyXa U T. I1.;

yZaJI€HUEM I10KapOOIaCHbIX 0TX0/I0B IIPOU3BOCTBA;

3ameHoi  JerkoBociuiamensitomuxcs  (JIBXK)  wu roproumx  (IDK)  skmumkocreir  Ha
M0’kapo0e30nacHble TEXHUUECKHE MOIOIINE CPE/ICTBA.

3. TPEBOBAHUSA K CHIOCOBAM OBECHEYEHHUSA O KAPHOM BE3OITACHOCTH
CHUCTEMBI TIPOTUBOIIOKAPHOM 3AIIIUTHI

3.1. IlpoTuBonoXapHas 3alIuTa JOJKHA JOCTUTaThCA MPUMEHEHHUEM OJHOTO W3 CIEAYIOIIMX
CIIOCO0O0B MJIM UX KOMOWHAIINEHN:

MIPUMEHEHUEM CPEACTB MOKAPOTYUIEHUS U COOTBETCTBYIOIINX BUIOB IMOXKAPHOU TEXHUKU;

MNPUMCHCHUEM aBTOMATHYCCKUX YCTAHOBOK n0>1<apH0171 CUTHaAJIM3allhu1 U MMOXAPOTYIICHUSA

MPUMEHEHUEM OCHOBHBIX CTPOUTENbHBIX KOHCTPYKUMM M MaTepuaioB, B TOM YHCIIE
UCIIOJIb3YEMBIX JJIs1 OOJIMIIOBOK KOHCTPYKLHH, C HOPMHUPOBAaHHBIMU I1OKA3aTEISIMU MOXKApHOMN
ONacHOCTH;

NPUMEHEHUEM MPONUCKA KOHCTPYKUMH OOBEKTOB AHTUINHPEHAMH M HAHECEHHWEM Ha HX
MOBEPXHOCTH OTHE3AIIUTHBIX KPACOK (COCTaBOB);

YCTpOHCTBaMH, 00ECTICYMBAIOIIUMH OTPAaHUYCHUE PACTIPOCTPAHEHUS TTOXKApa;

OopraHu3aleili ¢ TOMOUIbI0 TEXHUYECKHX CPEACTB, BKJIIOYas  aBTOMATUYECKHE,
CBOEBPEMEHHOT'O OTIOBEIICHUS U BAKYaIlUH JTFOJIEH;

MPUMEHEHUEM CPEJICTB KOJUIEKTUBHOW W WMHAMBUAYAJIbHOM 3allMTHI JIFOAEH OT OMAaCHBIX
(bakTOpOB TOKApa;

MPUMEHEHUEM CPEACTB MPOTUBOIBIMHOM 3aIIMTHI.

3.2. OrpaHuyeHue pacrnpoOCTpaHEHHUs IOXKapa 3a MpPeaeabl oyara JOJDKHO JOCTHUTaThCs
MPUMEHEHHUEM OJIHOTO M3 CIEAYIOIUX CIIOCOOOB MM MX KOMOMHAIIMEH:

YCTPOMCTBOM ITPOTHBONOKAPHBIX MTPETpa;

YCTaHOBJICHUEM MPEAEIbHO JOMYCTUMBIX MO TEXHUKO-3KOHOMUYECKHM pacyeTaM IIomaaen
MIPOTHBOIIOKAPHBIX OTCEKOB M CEKIIUM, a TAKXKE ATAKHOCTU 37aHUN U COOPYKEHHI, HO HE OoJiee




OIpEAEIICHHBIX HOPMaMH;
YCTPONCTBOM aBapUITHOI'O OTKJIFOYEHUS U NEPEKIIOYEHUS] YCTAHOBOK U KOMMYHHKAIIHIA;
IPUMEHEHUEM CPEJACTB, NMPEAOTBPAIIAIOINX WIM OIPAaHUYMBAIOLIMX PA3IUB U pPACTEKaHUE

AKHUJIKOCTEH IIpHU IoXkape;

NPUMEHEHHEM OTHETIPETPaXIAIOIINX YCTPOUCTB B 000PYAOBAHHH.

3.3. Kaxnplii OOBEKT JOKEH HMEeThb Takoe OOBEMHO-TUIAHMPOBOYHOE U TEXHHUYECKOE
UCTIOJIHEHUE, YTOOBI dBaKyalus JIIOJei U3 Hero Obla 3aBeplieHa J0 HACTYIUICHUS MpPEIebHO
JIONYCTUMBIX 3HAUYEHUI ONacHbIX (PAKTOPOB MOXkapa, a MPU HEleIecoo0pa3sHOCTH 3BaKyalluu
ObL1a oOecrieueHa 3allnTa JIFIeH B 00bekTe. [ o0ecnieueHus IBaKyari He0OX0IUMMO:

YCTQHOBUTh KOJIMYECTBO, Pa3MEpbl, U COOTBETCTBYIOLIEE KOHCTPYKTHBHOE MHCIIOJHEHHUE
IBAKyallMOHHBIX ITyTEH U BBIXOJIOB;

o0ecrneynTb BO3MOXKHOCTb OECHpPENSTCTBEHHOIO JBMXKEHUS JIIOJEH IO 3BaKyallMOHHBIM
yTSIM;

OpraHu30BaTh NPH HEOOXOAMMOCTH YIpaBJIEHUE [BUKEHHUEM JIIOJIEH MO 3BaKyallMOHHBIM
nyTsIM (CBETOBBIC YKa3aTelld, 3ByKOBOE U PEUEBOEC OMOBEIICHHE U T. II.).

3.4. CpenctBa KOJUIGKTMBHOM M HMHAMBHMIYyaldbHOM 3allMThl JOJDKHBI 00eCHeuuBaTh
0€3011aCHOCTb JIFOICH B TEYCHHUE BCETO BPEMEHH JCHCTBUS ONACHBIX (PaKTOPOB MOXKapa.

KonnekTuBHyt0 3amury cienyeT obecnednBaTh € IMOMOIIBIO MOXKapoOe30MacHbIX 30H U
JIpYI'UX KOHCTPYKTHBHBIX perieHuid. CpencTtBa MHAMBUAYAIBHOMN 3alllUThl CIE€AYET NPUMEHATH
TaKXe Ui NOXKapHbIX, yYaCTBYIOIIMX B TYLLIEHHH IOXKapa.

3.5. CucremMa npOTUBOJBIMHON 3alllUTHI OOBEKTOB JOJDKHA OOEcreunBaTh HE3abIMIICHUE,
CHIDKEHHE TeMIlepaTypbl W yAaJeHHE MNPOJYKTOB TOPEHUS U TEPMHUECKOro PA3JIOKEHHUsS Ha
NyTAX DBBaKyalldd B TEUEHUE BPEMEHM, JOCTAaTOYHOIO JUIS HBaKyalluu JroAed u (Win)
KOJIJIEKTUBHYIO 3alllUTy JIIOJe B COOTBETCTBMUM C TpeOoBaHUSAMM M. 3.6 M (MiM) 3alLUTY
MaTepHUaIbHBIX IEHHOCTEM.

3.6. Ha kaxiomM 00beKTe HaApOJHOIO XO3SHCTBA JTOMKHO ObITH 00ECIIEYeHO CBOEBPEMEHHOE
OIOBELICHHE JIOJCH U (WIK) CUTHAIMU3AIMS O MOXape B €ro HayalbHON CTaJUU TEXHUYECKUMU
WA OPTaHU3aLOHHBIMU CPEJICTBAMH.

[lepeuerr u 000CHOBaHHME JIOCTATOYHOCTH JUISI II€€BOM D(PHEKTHBHOCTH CPENICTB
OTIOBEILEHHS U (MJIN) CUTHAINU3AIMN Ha 00BEKTaX COTJIaCOBBIBAETCS B YCTAHOBJIEHHOM HOPSIJIKE.

3.7. B 3maHMAX M COOpPYKEHHUSAX HEOOXOAMMO MNPEAyCMOTPETh TEXHUYECKUE CpEeACTBa
(JlecTHUYHBIE KJIETKH, NMPOTUBONOXKAPHBIE CTEHBI, JU(THI, HApYKHbIE MOKApHBIE JECTHUIIBI,
aBapHifHbIE JIFOKU U T. I1.), UMEIOILIUE YCTOMYMBOCTD IPU MOKAapPE U OTHECTOMKOCTh KOHCTPYKLUN
HE MEHee BpPEeMEHH, HEOOXOMMOTro JJIs CIAaceHUs JIJei MpHu moXkape M pacueTHOIo BPEMEHHU
TYILLIEHUS TI0XKapa.

3.8. Jlns1 mo>kapHO#M TEXHUKH JJOJKHBI OBITH ONPEIEIICHBbI:

ObICTpOAEHCTBYE U MHTEHCUBHOCTD M0JJa4l OTHETYIIAIINX BEIIECTB;

JIONyCTUMBbIE OTHETYIIAIIMe BellecTBa (B TOM YHUCIE C MO3MLIMU TPEeOOBAaHUI 3KOJIOTMU U
COBMECTUMOCTH C TFOPSIIIIMMHU BELIECTBAMH U MaTepHUaIaMHu);

VCTOYHUKU U CPEICTBA I10aYU OTHETYIIAIMX BEIECTB JJIS IOKAPOTYILEHUS;

HOPMATUBHBIM (pacyeTHbIN) 3amac CHEelHaJbHbIX OTHETYIIAlllUX BEIIECTB (IOPOIIKOBBIX,
ra30BbIX, IEHHBIX, KOMOMHUPOBAHHBIX);

HeoOXoauMasi CKOpPOCTh HapalllUuBaHMs, I1OJAaYd OTHETYHIAllUX BEIIECTB C IOMOIIbIO
TPAHCHOPTHBIX CPEACTB ONEPATUBHBIX MOXKAPHBIX CITYKO;

TpeOOBaHUS K YCTOMYMBOCTU OT BO3JIEHCTBUS OMACHBIX (DAKTOPOB IMOKapa M MX BTOPUYHBIX
IIPOSIBIICHUM;

TpeOOBaHUS TEXHUKU O€30MTaCHOCTH.

4. OPTAHUBAIIMOHHO-TEXHUYECKHUE MEPOITPUATHUSA 11O OBECIIEYEHHUTO
MOXAPHOM BE3OITACHOCTH

Oprann3alliOHHO-TEXHUYECKUE MEPOIPUITHUS JOKHBI BKIIOYATh!
OpraHU3aIMI0 TIOKaPHOW OXpaHbl, OPTaHU3AIMIO BEJIOMCTBEHHBIX CIYKO IOXapHOU



0€30I1aCHOCTH B COOTBETCTBHU C 3akoHOAarenbcTBOM Coroza CCP, cOO3HBIX pecnyOonuK u
pemieHneM MecTHbIX COBETOB ACTYTaTOB TPYASIIMXCS;

NaCTIOPTU3AIMIO BEIIECTB, MAaTEPUAIOB, M3ACIHIA, TEXHOJIOTUYECKUX IMPOLECCOB, 3JaHUN U
COOPYKEHHI 00BEKTOB B YacTH 00ecreueHUs M0KapHOi Oe30MacHOCTH;

npuBJeUeHNE 00IIECTBEHHOCTH K BOIIPOcaM 00eCTIeYeHHS MOKapHOH O€3011acHOCTH;

opranuzanuio oOyueHus: paboTaroKX MpaBuiiaM MOKapHOH OE30IMaCHOCTH Ha MTPOU3BOJICTBE,
a HaceleHUsT - B TMOPSAAKE, YCTAaHOBICHHOM TMpaBWJIAaMH IOKapHOH Oe30macHOCTH
COOTBETCTBYIOIIUX O0BEKTOB MPEObIBAHUS JIIOICH;

pa3paboTKy U peaar3aluio HOPM H MPaBHJI OXKapHOH 0€30MaCHOCTH, HHCTPYKIUI O TIOpsIIKe
oOpallleHuss C  [OXAapOOMacHbIMU  BEIIECTBAMU W MarepuajaMu, O  COOJIIOJICHUU
IPOTHBOIIOXKAPHOTO PEKUMA U ICHCTBHSIX JIFOJEH MPU BOZHUKHOBEHUH MOXKAPA;

U3TOTOBJICHHE U MPUMEHEHHE CPEJCTB HAIJISIIHOM aruTaluyd Mo OOECHeueHUI0 MOXKapHOMI
0€30I1aCHOCTH;

MOPSAIOK XPaHEHUsI BEILIECTB M MaTEPHAJIOB, TYIIEHHE KOTOPHIX HEJAOMYCTUMO OAHUMH U TEMU
e CPEeICTBAMHU, B 3aBUCHMOCTH OT UX (PU3NKO-XUMHUECKUX U TOKAPOOTIACHBIX CBOICTB;

HOPMHUPOBAaHUE YHUCIIEHHOCTH JIOJIe Ha OOBEKTe MO YCIOBUSM O€30MacHOCTH UX IpHU
noxape;

pa3paboTKy MEpPONPUATUH MO JEHCTBUAM aIMUHUCTPALIUU, PAOOUNX, CIYXKAIIUX U HACETICHUS
Ha CTy4ail BOSHUKHOBEHUS 10Kapa U OPTaHU3AIMIO dBAKyalluH JIIOICH;

OCHOBHBIE BH/JIbI, KOJMYECTBO, pa3MeIIeHne U o0cayuBaHue moxapHoil Texuuku no 'OCT
12.4.009. TIpumensiemasi moXkapHas TEXHHKA JOJDKHA obOecrednBaTh 3(PQPEKTUBHOE TYIICHHE
noskapa (3aropanusi), ObITh 0€30MMaCHOM IS IIPUPOJIBI U JIFOICH.

IIPUJ/IOKEHHE 1
Obsazamenviioe
TEPMUHBI, IPUMEHSEMBIE B HACTOSILLEM CTAHJAAPTE,
N UX NIOSICHEHUA
Tabnuna 1
Tepmun [TosicueHue
IMoxap ITo CT COB 383-87.
HpnMeqa}me. OHHOBpeMeHHO B HACTOALIEM cTaHaapTe o1 ToXXapom
MOHUMACTCA IpoLecC, XapaKTepPISyIOH.[HﬁCSI COLIMAJIBHBIM I/I/I/I.]'II/I 3KOHOMHUYECCKHUM
yH.IGp6OM B pPE3yJbTaTC BOSHCﬁCTBHﬂ Ha HIOZ[Gﬁ I/I/I/I.]'II/I MaTepHUaJIbHBIC HCHHOCTHU
(haKTOpOB TEPMHUECKOTO PA3NOKCHHUS W/HMIM TOPCHHS, pa3BUBAIOIIMICSI BHE
CIICHHUAJIBHOTO OYara, a TakiKe MPUMCEHACMbIX OTHCTYIIAIINX BCHICCTB
Cucrtema noxapHoit| KoMIulekc — OpraHM3allMOHHBIX ~ MEPONPHUATHH M TEXHHYECKUX  CPEICTB,
6630HaCHOCTI/I HalpaBJICHHBIX HAa NPEAOTBPALLICHUC I1OKapa U yLuep6 OT HETO.
YpoBeHb noxkapHoi| KonmuecTBeHHas olleHKa BO3MOXHOTO yiepba oT moxkapa
OITACHOCTH
YpoBeHb obecrieuenusi| KonuvecTBeHHas OIIEHKA MPEJOTBPAIIECHHOTO yiepOa mpu BO3MOKHOM TOXkKape

MOKapHOK 0e30MacCHOCTH

Otkas cucteMbl| OTKa3, KOTOPBI MOXET HMPUBECTH K BO3HWKHOBEHHIO IMPEAETHHO JOIYCTHMOTO
(311eMeHTOB) MO’KapHOM [ 3HAYeHHsI ONTacHOTO (DaKTopa Mmokapa B 3alIUIaeMOM 00beMe 00BeKTa

0e30macHOCTH

IMoxxapoomnacHbrit otka3| OTKa3 KOMIUICKTYIOIIETO U3ACIHS, KOTOPBIH MOXXET NPUBECTH K BOZHHUKHOBCHHIO

KOMIUTIEKTYIOIIETO U3/ENHs |OMacHBIX (PaKTOPOB Moxkapa

OOBEKT 3aIIUTHI 3aaHue, COOpY)KEHHE, IIOMEIIEHUE, MPOLECC, TEXHOJOrMYecKas YCTaHOBKA,
BEIIIECTBO, MaTepHall, TPAHCIOPTHOE CPEICTBO, M3JENNSA, a TaKXKe HMX DJIEMEHTHI U

COBOKYITHOCTH. B coCTaB 00bEKTa 3aIUThI BXOJIUT M YETOBEK

YcrolunBocTh 00BEKTa MPH
noxape

Hcroynuk 3axuranus

CBoiicTBO 00BEKTa MPENOTBpAINaTh BO3JCHCTBUEC HA JIIOJCH W MaTepHabHEIC
[EHHOCTH OTACHBIX ()aKTOPOB MOXKapa M UX BTOPHYHBIX MTPOSBICHUI

Cpeactso
TOpeHust

OHEPIreTUICCKOro BO3HCI710TBI/IH, WHUIUHPYIONIEEC BO3HUKHOBCHUC




T'oprouas cpena Cpena, criocoOHasi CaMOCTOSITEIBHO TOPETh TI0CIIE yIAJICHNS! HCTOYHUKA 3a)KUTaHUS
IToxapHuas omacaocts| ITo 'OCT 12.1.033.
o0beKTa [pumeyanue. OOHOBPEMEHHO B HACTOANIEM CTaHAAPTE IIOA IIOXKApPHOI

OTIaCHOCTBIO ITOHUMAETCS BO3MOKHOCTh IPHUYMHEHHS yIepOa omacHbBIMU (pakTopaMu
MOXapa, B TOM YHCIIE UX BTOPHYHBIMH TIPOSBICHUAMHI

Ioxxapras 6e30macHOCTB Mo 'OCT 12.1.033

Cucrema mpenotBpamiennsi| Ilo TOCT 12.1.033

noxxapa

OnacHslii akTop noxapa ITo 'OCT 12.1.033

Cucrema ITo 'OCT 12.1.033

MPOTUBOMOXAPHOW 3aIUTHI

IIpoTuBOABIMHAS 3aIIMTa ITo I'OCT 12.1.033

I'oprouectb ITo CT COB 383-87

[penensHO JOIyCTHMOEe| 3HadyeHHe OIacHOro (Gakropa, BO3ACHCTBHE KOTOPOrO HA YEJIIOBEKA B TECUCHHE
3HaYEHHE OIIACHOTO | KPUTUYECKOHN MPOAOIKUTEIBHOCTH MOXKapa HC NPUBOAMT K TpaBMe, 3a00JI€BaHUIO WIIN
(axTopa noxapa OTKJIOHEHUIO B COCTOSHHHM 3/I0POBbSI B TEUCHHE HOPMATUBHO YCTaHOBJIEHHOTO

BPEMEHHU, a BO3JCHCTBHEC HAa MaTepHalbHBIC IICHHOCTH HE MPHUBOAUT K TIOTEpE
YCTOMUYUBOCTH OOBEKTA MPH MOKAPE

Kpurnueckas Bpemsi, B TeueHHE KOTOPOTO [OCTHTAeTCA IPEAEIBHO JOIYCTHMOE 3HauCHHE
HPOJOKHUTENILHOCT onacHoro (hakropa rnoxapa B yCTaHOBJIIEHHOM PEXHME €ro U3MEHEHHS

noxapa

IIponyxuus CornacHo 3akony CCCP «O xauecTBe MPOAYKIINH U 3aIIUTE IPaB MOTPEOUTEIIS

(U3meHennas penaxkmus, Uzm. Ne 1).

ITPH/IOKEHHUE 2
Obs3amenvroe

METOJ OIIPEAEJIEHUA YPOBHA OBECIIEYEHUSI
ITO’KAPHOU BE3OITACHOCTH JIIOJAEHU

Hacrosimuii MeTon ycTraHaBiuMBaeT NOPSAJOK pacyeTa YpOBHS oOOecrledeHus I0KapHOU
0€301acCHOCTH JII0Iel M BEPOATHOCTH BO3JEHCTBHS OMACHBIX (AKTOPOB MOXkapa Ha JojeH, a
Takke O00OocHOBaHUS TpeOoBaHUI K 3(pdeKkTuBHOCTH cHUCTeM obecneueHusl MOoXKapHOU
0€30MacHOCTH JIFOJIEH.

1. CymHocTh MeToAa

1.1. TlokazaTenem OIICHKA YPOBHS OOECTCUECHHS TOXXKapHOW O€30MacHOCTH JIoJIed Ha
00BEeKTax SBISETCS BEPOSTHOCTh NpeAOTBpalleHus BosjeiicTBus (Py) omacHbIX (akTopoB
noxkapa (O®II), mepeueHb KOTOPHIX OMPEILISIETCS HACTOSIIUM CTaHIAPTOM.

1.2. BepostHOCTh npenoTBpamienus Boznaenctsuss O®PII onpenensor i MoxkapoonacHOM
CUTYyalluH, MPU KOTOPOM MECTO BO3HMKHOBEHMsSI IO’Kapa HaXOAMTCA Ha MEPBOM 3Ta)ke BOIM3U
OJIHOTO U3 HBAKYAI[MOHHBIX BBIXO0OB U3 3/1aHUS (COOPYKEHUS).

2. OcHOBHBIE pacyeTHbIE 3ABHCUMOCTH

2.1. BepositHocTh ipenotBpattenus Bo3aerictBus O®II (P;) Ha mroneli B 00beKTe BEIUUCISIOT
o ¢popmyie

By =1-0y, (1)
rie Qp - pacueTHast BeposATHOCTH Bo3zeicTBHst ODI] Ha OTACTEHOTO YeIoBeKa B TO/I.
VYpoBeHb obecnieueHus 0€30MacHOCTH JIFOJEH MU MoXKapax OTBeYaeT TpedyeMoMy, ecliu

0, <0y )

H
Trac QB - AOIIYCTUMasd BEPOATHOCTD BO3JICHCTBUSA OOII Ha OTACIBbHOTO YCJIOBCKA B I'O/I.

H
JlommyCTHMYI0 BEpOSITHOCTh Qs MPUHUMAIOT B COOTBETCTBUU C HACTOSIIINM CTAHIAPTOM.
2.2. BepositHOCTh (Qp) BRIYHMCTSIOT AJIs JTIOACH B KOKJOM 3/1aHUU (TIOMEIIEHUN) TI0 (hopmyIie




Op =0p(I=PB)(1-F;5)  (3)

rze Qrr - BEpOSTHOCTH MOXKapa B 37aHUU B TOJI;
P> - BeposTHOCTb 3BaKyaluu JIOJEH;
P, - BeposaTHOCTH >(PQPEeKTHBHON pPabOThI TEXHUYECKHX PEIICHHH MPOTUBOMOKAPHON
3aIUTHI.
2.3. BepostHocTh 3Bakyaruu (Ps) BEIYHCISAIOT 110 hopmyrie

P9 = 1_(1_%.17)(1_1),11,3), (4)

r7ie P51 - BEPOSITHOCTh 3BAKyallUU IO dBAKYAITHOHHBIM ITYTSIM;
Pus - BEpOSTHOCTH 3BaKyallMH IO HAPY)KHBIM HBAaKyallMOHHBIM JIECTHHUIIAM, TIEPEXOJaM B
CMEKHBIE CEKITUU 3JaHMSI.
2.4. BeposaTHOCTb (P) BEIYHCIIAIOT IO 3aBUCUMOCTH

7, — 1, .
—, ecmu [, <7, <l +7T ;
2-11.3
P =4 0999, ecuu L+ T, ST
0, ecnu 2 s,

(%)

TA€ Ty - BpEMs OT Hadalia moxkapa A0 OJIOKMpPOBaHUsS JBaKyallMOHHBIX MyTEH B pe3yibTare
pactpoctpanenus Ha Hux O®DII, umeromux mnpenenbHO TOMYCTUMBIE IS JIIOJeH
3HAYEHMs], MUH;

t, - pacyeTHOE BpEMs DBaKyalluu JIIOJEH, MUH;

Tu» - UHTEPBAJl BDEMEHU OT BOSHMKHOBEHHS [10>Kapa 10 Hadalla HBaKyaluy JIF0JIeH, MUH.

PacueTHOE Bpems 3Bakyallu JIFOACH U3 MIOMEIIEHUN U 3JaHUI YCTAHABIMBAETCS 110 PacUeTy
BPEMEHH JIBWIKEHUS OJHOTO MM HECKOJIBKMX JIIOACKUX IOTOKOB Y€PE3 IBAKYallMOHHBIE BBIXOJIbI
0T HanOoJiee yIaIeHHBIX MECT Pa3MEIICHUS JIFOICH.

[Tpu pacuere Bech MyTh JBHKEHMS JIOJICKOTO IMOTOKA MOJPA3ENIAETCs HA Y4acTKU (TIPOXO7,
KOPHJIOP, ABEPHOM MPOEM, JICCTHHYHBIN Mapii, TaMOyp) AnuHO#M |; u mmpuno 6. HavyanbHbiMU
y4acTKaMHM SIBJISIFOTCS MPOXOJIbl MEKAY pabOuUMHU MeCTaMu, 000pyIOBaHUEM, psilaMU Kpecel U
T. 1.

ITpu onpeneneHny pacueTHOTO BPEMEHM JUIMHA U IIMPHUHA Ka)KIOT0 y4acTKa IIyTH IBaKyaluu
NPUHUMAIOTCS 10 MPOeKTy. JlJIMHAa MyTH MO JIECTHUYHBIM MapIlaM, a TakXe [0 HaHaycam
U3MepsieTcs Mo JUIMHe Mapma. /[nMHa myTw B IBEpHOM IIpOE€ME NPUHHMMAETCS PaBHOM HYIIIO.
[Ipoem, pacmoyioKeHHBIM B CTeHE TOJMIMHON Oonee 0,7 M, a Takke TamMOyp CIIEyeT CUMTATh
CaMOCTOSITENIbHBIM Y4aCTKOM FOPU30HTAIBHOTO MyTH, HUMEIOIINM KOHEUHYIO JUTHHY ;.

PacuetHOe Bpems 3Bakyanuu ozen (1,) ciaenyer onpenenaTs Kak CyMMy BPEMEHH JIBHKEHHS
JIFO/ICKOT0 TMIOTOKA MO OTJENIBHBIM y4acTKaM MyTH tj o gpopmyie

tp = tl ‘f‘tz + t3+,...,+ti, (6)

rae t; - Bpems ABMKEHUS JTIOACKOTO MOTOKA Ha TIEpBOM (HaualbHOM) y4acTKe, MHH;
to, t3,..., i - BpeMs OBMKEHHUS JFOJACKOTO MOTOKA Ha KAXKIAOM W3 CIEIYIOIIUX ITOCIIE IEPBOTO
y4acTKa yTH MUH.
Bpemsi qBMKEHHS JIFOJICKOTO MOTOKA MO MEpBOMY ydacTKy myTd (i), MHH, BBIYHCISIFOT TIO

dopmyne

Vi (7)
rac |1 - JUIMHA ICPBOTo y4acTKa IyTH, M;
V1, - 3HAUCHUEC CKOPOCTH ABUXKCHUA JIFOJACKOTO ITOTOKA IO TOPU30HTAJIBHOMY ITYTHU HA IICPBOM
Y4acCTKEe, OIIPECACIIACTCA 11O Ta01. 2 B 3aBUCUMOCTH OT IIJIOTHOCTH D, M/MHH.



[InotHOCTB MIosIcKOTrO MoTOKa (D1) HAa MepBOM ydacTke MyTH, M/M, BBIMHCIISIIOT TI0 dbopmyre
NS
- >

Lo (8)

rae Nj - yucro aroiel Ha IEPBOM yJacTKe, Yell.;
N . 2
f - cpemusis oAb TOPU3OHTAIBHOMN MPOSKIIUHU YeJIOBEKA, TPUHUMaeMasi paBHOM, M*,

D,

B3POCJIOTO B JOMAIITHEH OJICK/Ie 0,1
B3POCJIOTO B 3UMHEH 0JIeXK/1e 0,125
MOAPOCTKA 0,07

01, - IIMPHUHA TIEPBOTO y4acTKa MyTH, M.

CKOpOCTh Vi IBUKCHHSI JIFOJICKOTO IMOTOKA HA yYacTKax IMyTH, CICAYIONIMX IOCIE MEePBOTO,
NpUHUMAETCsl TI0 TabJa. 2 B 3aBUCHMMOCTH OT 3HAYCHHS WHTCHCUBHOCTH JIBHDKEHHS JIFOICKOTO
IMOTOKA 110 KaKAOMY M3 3THUX YYACTKOB IYTH, KOTOPOC BBIYUCIIAIOT AJId BCCX YYACTKOB IIYTH, B
TOM YHCJIC U JIJIS IBEPHBIX IPOEMOB, 110 popmyiie

g = 4;1-0
i B
B (9)
rae &, 6.1 - LIMPUHA paCCMATPUBAEMOTO I-I0 M MPEAIECTBYIOIIET0 €My yJacTKa MyTH, M;
Qi,Qi_l - 3BHAYCHHA MHTCHCHUBHOCTU ABUKCHHSA JIIOACKOI'O ITOTOKA 10 paCCMAaTpUBaACMOMY |'My
U MPEANIECTBYIOIIEMY yJacTKaM MyTH, M/MUH, 3HAYCHHE UHTCHCUBHOCTH JIBM)KCHUS
JIIOJICKOTO TTOTOKA Ha MEPBOM ydacTke myTu ((=(.1), onpeaenseMoe mo tadu. 2 1o
3HavyeHuto D; ycraHoBieHHOMY 110 (hopmyiie (8)

Tabnuna 2
I1oTHOCTH T'opu30HTANBHBIN TYTH JBepHOM JlecTHuIa BHU3 JlecTHua BBEpX
noroka D, | Cxopocts | IHTCHCHBHOCTH mpoeM Ckopocrt | MIHTEHCHBHOCTE |Ckopocts| VIHTCHCHBHOCTH
M2/M? V, M/MHH g, M/MHH HUHTEHCHB- b g, M/MHH V, M/MHH g, M/MUH
HOCTb V, M/MUH
g, 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 12 134 68 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 n 6oxee 15 13,5 8,5 8 7,2 11 9,9

IIpumeuanue. TabnauuHoe 3HaYCHNE WHTEHCHBHOCTHU JIBI)KEHHS B JBEPHOM MPOEME IIPU IUIOTHOCTH ITOTOKA
0,9 u Oonee, paBHOE 8,5 M/MHH, YCTaHOBIICHO Ui ABEPHOrO IpoeMa MIMpUHOH 1,6 M u Ooiee, a PU JBEPHOM

TpoeMe MeHbIIIeH MHPUHBL & HHTEHCHBHOCTH IBIDKEHHS CIIEIyeT onpeaensth mo gopmyne 4 = 2,5+3,756 .

Ecnu 3nauenue Qi, onpexaensemoe no Gopmyie (9), MeHblIe WU PAaBHO 3HAYEHHUIO (max, TO
BpeMs IB)KEHUS 10 ydacTKy myTH (1) B MUHYTY

Vi: (10)
IIPH OTOM 3HAYCHUS (max CIICYEeT MPHHUMATH PAaBHBIMHU, M/MUH:
JUISl TOPU30HTAIBHBIX TyTEH 16,5
JUTSL TBEPHBIX IIPOSMOB 19,6
JUIS JIECTHUIIBI BHU3 16
JUISL IECTHUIIBI BBEPX 11

Ecnu 3nauenue @, ompenenenHoe mo dopmyne (9), 60abIIe (max, TO MUPUHY Oj JAHHOTO




y4JacTKa IyTH CJIEAYeT YBEINYMBATh Ha TAaKOE 3HAYCHHUE, IPH KOTOPOM COOJIIOJaeTCs yCIOBHE

9 = Grnax . (11)

[lpr HEBO3MOXHOCTH BBIMIOJHEHUsT yCioBUs (11) MHTEHCUBHOCTH M CKOPOCTH JIBUKCHUS
JIFOJICKOTO MOTOKA MO YYacTKy MyTH | ONpenensioT mo tabda. 2 npu 3HaueHun D=0,9 u Gomee.
[Ipu 3TOM MOIHKHO YUUTHIBATHCS BPEMsI 3aJIEPXKKU JIBHKCHHS JIFOJICH M3-32 00pa30BaBIIETOCS
CKOTUICHHS.

[lpu cnusHuKM BHAYajie ydacTka | ABYX M OoJiee JIFOJICKUX MOTOKOB (4epT. 1) HHTEHCHBHOCTh
IBYOKeHUS ((i,), M/MUH, BBIYUCIAIOT 10 (hopMmyIie

B Zqi—l'di—l
=
i , (12)
rae (i1 - UHTCHCHUBHOCTh JBMIKCHHS JIFOJCKMX ITOTOKOB, CIIMBAIOIIMXCS B Hayalle ydacTka I,
M/MUH.
Oi-1 - IIUPUHA YYACTKOB IIYTH CIIUSHHS, M;
O - IMPHHA PACCMATPUBACMOT'0 Y4aCTKa MyTH, M.

g;
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Yepr. 1. CnusiHue JIOACKUX TTOTOKOB

Ecnu 3nauenue (), onpenenennoe no gopmyne (12), 60ab1e Qmax, TO MUPUHY & AAHHOTO
y4acTKa IyTH CJIEyeT YBEJIMUMBATh HAa TaKyl0 BEJIMYUHY, YTOOBI cobioanock yeaosue (11). B
3TOM cilydae BpeMsl ABMKEHHS 110 y4acTKy | onpenensercs no dopmyie (10).

2.5. Bpems Ty BBIYUCISAIOT IyTEM pacyeTa 3HAYEHUH JIOMYCTUMOW KOHIIEHTpAIUU JbIMa U
apyrux O®II Ha sBaKyallMOHHBIX MYTSIX B pa3IM4YHbIE MOMEHTHI BpeMeHHU. Jlonmyckaercs Bpems
Tsn IPUHUMATH PABHBIM HEOOXOAMMOMY BPEMEHHM IBAKyalluH lys.

HeoOxonnMoe BpeMsi 3BakyalliM pacCUMTHIBAETCS KaK IPOU3BEJIEHUE KPUTHUYECKOM JUIst
4eJI0BeKa MPOI0JDKUTEIBHOCTH NoXkapa Ha KoadduuueHt 6e3onacHocTH. [Ipeamnonaraercs, uyro
KaXKbIH OMACHBIN (akTop BO3AECHCTBYET HA YeJIOBEKAa HE3aBUCUMO OT APYTHUX.

Kputnueckass NpoaOJDKUTENBHOCT IOXKapa s JIIOAEH, HAaXOAAIMXCS Ha JTaKe ouara
nokapa, Oompenensiercs U3 yciaoBHs AOCTHKeHHs ogHuM u3 O®II B mosTaxkHOM Kopujope
CBOETO NPENENbHO JOIMYCTUMOrO 3HadeHMs. B KauecTBe KpHUTepHs OMACHOCTH I JIIOJEH,
HaXOJSIIMXCS BBIIIE OYara Iokapa, pacCMaTpUBAETCsl YCJIOBUE AOCTHXKEeHHsT oaHuM nu3 OdDII
IIPEJIENbHO JOMYCTUMOIO 3HaYEHMI B JIECCTHUYHOM KJIETKE HAa YPOBHE 3TaXka M0Kapa.

3HaueHus] TeMIlepaTypbl, KOHLEHTPAUA TOKCHYHBIX KOMIIOHEHTOB HPOAYKTOB TOPEHUS M
ONTUYECKON IIJIOTHOCTH JbIMa B KOPHAOPE OJTaka IIOKapa M B JIECTHUYHOM KIIETKE
OTIpEeIeIIAI0TCSA B pe3y/bTaTe PEeUICHUs] CUCTEMbl YpaBHEHUH Teriora3oo0MeHa i MOMEIeHUI
ouara Io)kapa, No3Ta)KHOT0 KOpUJ0pa U JECTHUYHOU KIIETKH.

YpaBHeHUs] NBH)KEHUS, CBS3bIBAIOLINE 3HAUEHHs I[E€perajoB JaBJIE€HUN Ha MpoeMax C
pacxoiaMy 4epe3 MPOeMbl, UMEIOT BUJ

G = sign(AP) tB(y, — v, )2 PIAP, (13)

-1,
rae G - pacxop gepe3 mpoem, Kr-C -,



1 - koaddunueHt pacxona mpoema (U=0,8 mist 3aKpBITHIX TPoeMOB U PU=0,64 TSI OTKPBITHIX);
B - mupuHa npoeMoB, M;
V2, V1 - HIKHSISL M BEpXHSISI TPAHMIIBI TIOTOKA, M;
0 -3
P - IIIOTHOCTH I'a30B, MPOXOIANIMX YEPE3 IPOEM, KI*M ~,
AP - cpennuii B ipesieniax yo, y1 nepenaj MojHbIX AaBiacHui, [1a.
HuoxHsist 1 BepXHsisi TpaHUIIbl TOTOKA 3aBUCAT OT MOJIOXKEHHUS IIOCKOCTH PaBHBIX AaBJICHUN
b-Pp
gp,—p) ’ (14)
rae P, Pj, - craTHdecKoe JaBJICHNE Ha YPOBHE I10J1a I-T0 U j-To IoMenieHui, I1a;
£ Pi - cpenHeo0beMHbIEC INIOTHOCTH I'a3a B J-M U i-M HOMEICHUSX, KIM;
g - yCKOpeHHe CBOOOTHOTO MaIeHUS, M-
Eciu ninoTHOCTH paBHBIX JaBIIEHUH pacroiaraeTcsl BHE IpaHUIl pacCMaTPUBAEMOro MpoemMa
(Yo<h; unu yo>hy), T0o moTOK B MpoemMe TedyeT B OJHY CTOPOHY M I'PAHMIIBI TOTOKA COBIAIAIOT C

Yo =

¢busnueckumMu rpanunamu npoema hy m hy. Ilepeman nasnenuit (AP), Ila, B 3ToM ciiyuae
BBIUUCIISIIOT IO (hopMmyIie

AP=P,—P;+9(h+h)(p - p;)/2 (15)

Ecnau muockocTh paBHBIX JaBlieHMH pacriojaraercss B rpanunax nortoka (hi<yo<hy), to B
poeMe TeKyT JBa IOTOKa: M3 I-ro MOMeNIeHHs B j-¢ u3 j-r0 B i-e. HwxHHI NOTOK nMeeT

rpanuiibl hy u yo, nepenan aaBaeaus AP 11t 3TOro moToka onpeaessiercs no hopmysie
AP=P, —P;+9(Y, +h)(p; —p)/2. (16)

[ToTok B BepXHEH 4acTH MpoemMa UMeeT rpaHuiibl Yo U Ny, nepenazn pasienus (AP) mwis Hero
paccumThIBaeTcs 1o popmysie

AP =P, —P; +g(h, +yo)(p, — o)/ 2. (17)

3HaK pacxoja ra3oB (BXOAALIMM B TOMEIIEHHWE pPACXOJ] CUUTACTCSA IOJIOKUTEIbHBIM,
BBIXOJAIIIHIA - OTPUIIATEIbHBIM) M 3HaUCHHE A 3aBUCAT OT 3HAKA Tepernaa JaBIeHui

-1 p=p;npu AP<O0

p,Sign(AP) = -
YpaBHeHHe OajtaHCca MacChl BBIPpAXACTCA 3aBUCUMOCTBIO
d(pNV)/dt=¥+>'G -> G,
i k (19)

rae Vj - 00beM nmoMerieHus, M3;
t - Bpems, c;
Y - CKOpOCTB BBITOpaHUs MOKAPHON Harpy3KH, Kkr-c’;

¥e

2.6
k

k - CyMMa pacXx0/J0B, BBIXOAAIIUX U3 [IOMELIEHHUs, KI-C !
YpaBHEHHE dHEPIUH Il KOPUAOPA U JIECTHUYHOMN KIIETKH

d(C,p,V,T))/dt=C,> TG -C,T,>.G,, 20)
i k

1 g1
rae Cy, Cp - ynenbHas n30XopHas ¥ n3o0apHasi TernnaoeMkocTH, kJx-kr K™,
T, Tj - TeMnepaTypsl 'a30B B i-M H J-M IOMeIIeHnsx, K.

-1
, - CYMMa pacxojl0B, BXOASIIMX B IOMEIIIEHUE, KI-C



VYpaBHeHue OaaHCca Macc OT/IENbHBIX KOMIIOHEHTOB MTPOAYKTOB TOPEHHUS ¥ KHCIOPOa

d(X_;pV))/dt =yl +zx|_,iGi - XL,jZGk’
i k (21)
rae X, XLj - KOHIIEHTpanus L-ro KoMIOHEeHTa MPOAYKTOB TOPEHUS B j-M M I-M HOMEIICHUSX,
KT,
L/ - xommuecTtBO L-ro KOMIIOHEHTa NPOAYKTOB TOpEHHUs (KUCIOPOAA), BBIIEISIIOIIETOCS
(Tmornomaromerocsi) Mpu CropaHWHM OJHOTO KHJIOTpaMMa IOKapHOW HarpysKH,
KT-KT .
YpaBHeHue OanaHca ONTUYECKOU IMIIOTHOCTH JIbIMa

Vidy; ldt=yD,, + ZﬂiGi_ﬂszw
i k (22)

TA€ Wi, - ONTHYECKas IIOTHOCTD JAbIMa B J-M ¥ i-M TIOMEIIEHUSIX HH-M'l;
Din - ABIMOOOPA3YIOIIAst CIIOCOGHOCTH TOXKAPHOi Harpysku, Hi-m%kr .
OnTuyeckast IOTHOCTh JbIMA IPU OOBIYHBIX YCIOBHUSX CBSA3aHA C PACCTOSHUEM INpEIEIbHOM

BUJUMOCTH B JbIMY COOTHOLICHUCM

Inp = 2,38/# . (23)

3HaueHUe BPEMEHM Hayala »3BaKyallud Ty, I8 30aHUE (coopykeHuil) 0e3 cucrem
ONOBEIICHUS BBIYMCIISIIOT MO PE3ylbTaTaM HCCIEAOBAHUS IOBEICHUS JIIOJEH IpH MOoXKapax B
3aHUSAX KOHKPETHOTO HA3HAYCHUSL.

[Ipy HamuuuM B 3JaHUKM CUCTEMBI OTIOBEHIEHUS O MOYKape 3HAYCHUE Ty, NPUHUMAIOT PaBHOU
BpPEMCHH CpabaThIBAHUSI CUCTEMBI C YIETOM €€ MHEPIMOHHOCTU. [Ipr OTCYTCTBUH HEOOXOIUMBIX
WCXOJHBIX TAHHBIX ISl OMpPENENCHUs BPEMEHH Hadalla dBaKyallMd B 3[IaHUSX (COOPYKEHHSIX)
0e3 CUCTEM OIOBEUIECHUS BEIUYUHY Ty,, CIEAYET NMPUHUMATH paBHOM 0,5 MUH - IS 3Taxka
no>kapa u 2 MHH - JJIsl BBIIIETIEKAIINX dTaXEH.

Ecnu mMecram BO3HHMKHOBEHHS IOXKapa SIBJISETCS 3aJbHOE NOMELIEHUE, TJE IO0XKAP MOXKET
OBITH OOHAPYKEH OJHOBPEMEHHO BCEMHU HAXOJSAIIUMHUCA B HEM JIIOJbMU, TO Ty, JOMYCKAETCS
MPUHUMATH PaBHBIM HYJI0. B 3TOM citydae BepoITHOCTH (P, ) BEIYUCISIOT 110 3aBUCUMOCTH

0999 ecmut, <t, ;
2.n 0 eciu tp > tnﬁ ’ (24)

rae tys - He0OXOAMMOE BpeMs dBaKyaIluu U3 3aJIbHBIX TTOMEIICHUMN.

[Ipumevyanue. 3naHUsIMU (COOPYKEHUAMHU) O€3 CHCTEM OMOBEIIECHUS CUUTAIOT T€ 3MaHUS
(coopyxeHus), BOSHUKHOBEHHUE MOkKapa BHYTPU KOTOPHIX MOXKET ObITh 3aMEUEHO OJTHOBPEMEHHO
BCEMU HaXOISIIINMHUCS TaM JIFOIbMH.

Pacuer ;s mpousBoaMTCS UIsI HamOoOJiee OMAcCHOTO BapWaHTa pPa3BUTUS TI0XKapa,
XapakTepusyromnierocss HauOonpmuM TemnoM Hapactanus O®II B paccmaTpuBaemMom
nomenieHnu. CHauajga pacCUMTHIBAIOT 3HAYEHUS KPUTHYECKOW MPOJOKUTEIHLHOCTH TOXKapa
(tep) TO ycnoBUIO mocTkeHHs KaxabM u3 O®II mpenenbHO AOMYCTUMBIX 3HAYEHHH B 30HE
npeObIBaHMS JIF0AeH (paboueit 30He):

10 MOBBILIEHHOM TemMneparype

1/n
B 70 —t, B 353CPV

4| (273+t)z [ _(1—¢)nQ’(25)

1o MOTCpC BUAUMOCTU

m

N\ Un
_ VIn(L,050E)

t,j;“ = éIn 1
A l,,BD,2

(26)



MO0 MOHWXXCHHOMY COACPIKAHUIO KUCIIOPOaa
1/n

w0 _|Byli_ 004 ||
Kp A BLo
(—2 + 0,27)
v 27)
110 Ka)KI[OMy nu3 I‘33006p33HBIX TOKCHUYHBIX HpOI[}’KTOB I‘OpeHI/IH
_\Un
e = gln[l— —\B/f } ,
? (28)

rae B - pa3MepHBIH KOMIUIEKC, 3aBUCAIIMN OT TEIUIOTHI CrOPaHUs MaTepuaja U CBOOOIHOIO

00beMa ITOMEIIEHHUS, KT

t, - HaYabHas TeMIIepaTypa Bo3ayxa B nmomeiieHud, °C;

N - MoKasareib CTCTNCHH, YYUTHIBAIOIIMA M3MEHEHUE MAcChl BBITOPAIOIIETO MaTepuaia BO
BpPEMCHH;

A - pa3MepHBI TapaMeTp, YYHUTHIBAIOIIMKA YISIbHYIO MAaCCOBYIO CKOPOCTh BBITOPAHHS
rOpIOYEro MaTepuana U Iiolab noxkapa, Kr-c

Z - Oe3pa3MepHBIl Mapamerp, YYUTHIBAIOIIUI HepaBHOMEpHOCTh pachpeaeicHus OPII mo
BBICOTE ITOMEILCHMUS;

Q - HU3MIAs TEIUIOTa CrOPaHMs MaTepHala, MJK-Kr™

C, - ynenpHas nzo0apHas TEIJIOEMKOCTb I'a3a Mk -kr';

@ - KOO PHUIHEHT TEIUIONOTEPH;

77 - K03 OUIUECHT TIOJTHOTHI TOPEHHSI,;

V - cBOOOAHBIN 00BEM ITOMEILEHNS, M3,

a - k03O PHUIHEHT OTpaKECHHS ITPEIMETOB Ha ITYTSIX IBAKYyallUH;

E - nayanbHast OCBEIIEHHOCTb, JIK;

|,,p - IpenenbHas JaTbHOCTH BUIUMOCTH B ABIMY, M;

D - mpiMoo0pa3yrolasi ciocoOHOCTh TOPSIIEero MaTepuana, Ho-m?kr ™

L - ynenbHbIH BBIXOJ TOKCHUHBIX Ta30B MPU CropaHuu 1 Kr MaTepHana,Kr-Kr'l,

X - mpefensHO JTOMYCTUMOE COJIep)KaHHe TOKCHYHOTO Ta3a B MOMEIICHUH, KM (Xco2 =0,11

KM Xeo = 1,16-10 krom™; Xy =23x107° Kr-M'?’);
Lo, - yaenbHbIN pacXxo KUCIOpoa, KD-KI
Ecnu mox 3Hakom norapudma moiydaeTcsl OTpHUIaTeNnbHOe uucio, To AaHHbd O®II He
MpeACTaBISIET onacHOCTH. [lapameTp Z BEIYUCIISIIOT 110 hopMyIie

Z= %exp(lA%),npuH < 6w,

(29)
rie h - BeicoTa paboueii 30HbI, M;
H - BBICOTA MOMEIIIEHUS, M.
Omnpepensiercs BbICOTa paboUei 30HbI
h=h,+17-0,506, (30)

rne Ny, - BRICOTA IJIOMIAAKH, Ha KOTOPOW HAXOASATCS JIFOIU, TIOJ] ITOJIOM ITOMEIICHHS, M;
O - pa3HOCTh BBICOT I10J1a, paBHAasi HYJIIO MPU TOPU30HTAIBLHOM €0 PACIIOIOKEHNUH, M.

Crnenyer uMeTh B BHJly, YTO HaWOOJbIIEH OMACHOCTH MpPU IMOXKape MOABEPraroTCs JIOAHM,
Haxojsmuecs Ha Oosiee BblcOKOM orMerke. [loaToMy, Hampumep, Mpu ONpEEICHUU
HE00XO0/IMMOTr0 BPEMEHH 3BaKyalllH JIIOJIEH U3 mapTepa 3pUTeNbHOrO 3aj1a ¢ HAKJIOHHBIM TOJIOM
3HaueHne h cieayer HaxOAWTh, OPUEHTHUPYSICH HAa HauOOJIee BBICOKO PACIIOJIIOKEHHBIC PSIbI
kpece. [lapameTpsl A U N BRIYUCIAIOT TaK:

JUIsL CIy4asi TOPEHUs KUAKOCTU C YCTaHOBHUBILEHCS CKOPOCTBIO



A = l//F . F, n= 1’
rac \I/F - yHeHBHaﬂ MaccoBas CKOpOCTB BI:IFOpaHI/IH KHUOKOCTH, KT - M_2 . C_l;
JUISL KPYTOBOT'O PacIpoOCTPaHEeHHs Hokapa

A=108y; V', n=2,

o -1.
TJ¢ V - IMHEHHAas CKOPOCTh paclpOCTpaHCHHUA IIJIAMEHH, M-C

JUIS. BEPTUKAIBHOW WMJIM TOPU3OHTAJILHON IMOBEPXHOCTH TOPEHHsI B BHUJC NPSIMOYTOJbHUKA,
OJIHA U3 CTOPOH KOTOPOTO YBEIUYHMBACTCS B JIBYX HAMPABICHUSIX 33 CUET PACIPOCTPAHCHUS
IaMeHu (HampuMep paclpoCTpaHEHHE OTHS B TOPHU3OHTAILHOM HAIIpaBJICHUHU IO 3aHaBECY
MOCJIE 0XBaTa €ro MIaMeHEeM IO BCEH BHICOTE)

A=y.-v-b,n=2,
riae b - meprenaMKyISpHBINA K HAPABICHUIO IBHKEHUS TUIAMCHH Pa3Mep 30HBI TOPCHHUS, M.

[Tpu oTCyTCTBHM cHENMATIbHBIX TPeOOBaHWH 3HaUeHHUS o M E mpuHuUMaroTcs paBHbiMu 0,3 1
50 1K COOTBETCTBEHHO, a 3HaYeHHE tr=20 M.

HcxonHple naHHBIC JI TPOBEISHUS PACYECTOB MOTYT OBITh B3SThI M3 CIPABOYHOU
JUTEPATYPHL.

W3 monyuyeHHBIX B pe3ysbTaTeé pacyeToB 3HAYCHHUN KPUTUYECKOW MPOAOIKUTEIHHOCTH
1o’kapa BbIOMPAETCs] MUHUMAJIbHOE

t, = min{t” e 1%t | (31)

Kp* Kp Kp T Kp
HeobOxomumoe Bpemsi dBakyauuu jofed (ts), MHH, U3 pPacCMaTPHUBAEMOrO ITOMEIICHHUS
paccYUTHIBAIOT 1O popmyIie

08t

b 60 (32)

[Ipu pacrnojoKeHUuHW JroJeld Ha pPa3IMYHBIX 10 BBICOTE IUIOIIAIKAX HEOOXOIMMOE BpEeMs
IBAKyaIM¥ CICAYET ONMPEISIATh IS KaXKIOH IUIOMAIKH.

CBOOOIHBIN 00BEM MOMEIIEHUSI COOTBETCTBYET PA3HOCTH MEXAY T€OMETPUUYECKIM 00beMOM
U o0beMOM OOOpYIOBAaHWS WM TIPEAMETOB, HAXONANIMXCS BHYTpH. Ecin paccumThiBaTh
CBOOOAHBIN 00beM HEBO3MOXKHO, JAOMYyCKaeTcs MPUHUMATh €ro paBHbIM 80 % reoMeTpruecKoro
o0BbeMma.

[Tpu HanMuuu B 3JaHUM HE3aBIMIISIEMBIX JIECTHUYHBIX KIETOK, BEPOSITHOCTh Q, AJIS JIOMCH,
HaxoaAmuxcs B IOMEIICHUAX, pacnonomeHme BBIIIIC DTaXKa non(apa, BBIYHUCIIAOT I10 (1)0pMy.]'IC

Q=Q,1-2~,)), (33)

2.6. BepoATHOCTb 3BakyallMM JIOAEH P, IO HApYKHBIM 3BaKyallUOHHBIM JIECTHULAM U
JpYTMMHU MYTSAMH 3BaKyaluu npuHUMaroT paBHo 0,05 - B xuiibix 31aHudx; 0,03 - B ocTanbHbBIX
npu Hanuunu Takux nyreu; 0,001 - mpu ux oTCyTCTBUM.

2.7. BepositHOCTB 32 (hEeKTUBHOTO CpadbaThIBAHHS TPOTUBOIIOKAPHON 3aIIUTHI Py ; BRIYUCIISIIOT
no ¢opmyie

P,,=1-11(1-R), ”

r7e N - YUCI0 TEXHUYECKUX PELIEHUH IPOTUBONOKAPHOM 3alUTHI B 3[JaHUH;

Ri - BeposiTHOCTD 3 (HhEeKTUBHOTO cpabaThIBAHUS 1-TO TEXHUUYECKOTO PELIeHHUS.

2.8. Jlng oKCIUTyaTHPYeMBIX 3AaHUN (COOpYy>KeHHUi) BeposITHOCTH BozneicTBus O®II Ha
JIOJIEN JOIYCKAETCs MPOBEPATh OKOHYATENIBHO C MCIOJBb30BAaHUEM CTATUCTUYECKUX JTaHHBIX I10
dopmyne
n M.

T N (35)
rze N - KoapUIMEHT, YYUTHIBAIOUINNA MOCTPAJaBIINX JIOIEH;
T - paccMaTpuBaeMblil IEPUO/ FKCILITyaTaI[MH OJHOTUITHBIX 3aHUH (COOPYKEHUIT), TOI;
M, - 4MCII0 KEPTB MOKAapa B pacCMaTPUBAEMON TPYIIIE 3/1aHUI (COOpPYKEHUI) 3a IEPUOLT;
No - ob11ee 9yucio Jroel, HaXOIAIUXCS B 3IaHUSIX (COOPYKEHUSX ).

Q, =



ODHOTUMHBIMM CUMUTAIOT 37aHUA (COOPYKEHHsS) C OJIMHAKOBOM KaTeropuen moxapHou
OMACHOCTH, OJMHAKOBOTO (YHKIMOHAIBHOTO Ha3HauY€HUs M C ONM3KUMU OCHOBHBIMU
napaMeTrpamMM: T€OMETPUYECKMMHU  pa3MepaMM, KOHCTPYKTHBHBIMU  XapaKTEpUCTHKaMU,
KOJIMYECTBOM  TIOprouYedl  Harpy3kd, BMECTUMOCTbIO  (YUCIIOM JIoJed B 3/aHUN),
IIPOU3BOJICTBEHHBIMU MOIIIHOCTSIMH.

3. Ouenka ypoBHsi o0ecnieyeHHs1 0€30MACHOCTH JIKOaei

3.1. Ins mpoeKkTupyeMbIX 3JaHUl (COOPY)KEHUI) BEPOSTHOCTH MEPBOHAYAIBHO OIICHHUBAIOT

o (3) npu P,, paBHO# Hy0. Eciv Ipy 3TOM BBIIOJIHAETCS YCIOBUE Q =<Q , TO 0€30I1aCHOCTb
mofeld B 3MaHMAX  (COOpyXKeHMAX) obecriedeHa Ha TpeOyeMOM YpOBHE CHCTEMOM
NpeaoTBpalieHuss mokapa. Eciaum 3To ycioBue HE BBITONHAETCS, TO pPacyeT BEPOATHOCTH
B3aumoeictBuss O®II Ha momedt Qp ciemyeT NMPOU3BOAWTH MO PACUYCTHBIM 3aBUCHMOCTSIM,
MPUBEICHHBIM B pa3f. 2.

3.2. JlomyckaeTcss ypoBeHb oOecredeHHus 0€30MacHOCTH JIIOACH B 3MaHHIX (COOPYKCHHSX )
OIICHUBAThH 10 BEPOATHOCTH Q, B OJTHOM WJIM HECKOJIBKUX MOMEIINEHUSIX, Hauboiee yaaleHHbBIN
OT BBIXOJIOB B 0€30IaCHYIO 30HY (HAIpUMEpP BEPXHUE 3TAXKU MHOTOITAXKHBIX 3/1aHU).

ITPH/IOJKEHUE 3
Obszamenvroe

METOA OHPEAEJEHUA BEPOATHOCTHU BOSHUKHOBEHMUSA ITIO’KAPA
(B3PBIBA) B [TIOKAPOB3PBIBOOITACHOM OBBEKTE

Hacrosimuii MeToj; ycTaHaB/IMBaeT MOPSIOK pacueTa BEPOSTHOCTH BO3HMKHOBEHMsI IOXapa
(B3pBIBa) B OOBEKTE U U3/ICIIUU.

1. CymHocTh MeTOAa

1.1. BeposSTHOCTh BO3HMKHOBEHHUS IOXKapa (B3pbIBa) B II0KapOB3PHIBOOIIACHOM OOBEKTE
OIIpEeNIeNIAIOT Ha 3Tanax ero NpoeKTUPOBAHUS, CTPOUTENILCTBA U IKCIUTyaTaIUH.

1.2. Jlnga pacuera BEpOSITHOCTM BO3HUKHOBEHMsI IO)Kapa (B3pbIBa) Ha ACHCTBYIOUIMX WU
CTpoOSIIUXC O0OBEKTaX HEOOXOAMMO pacrojiaraTb CTATUCTUYECKHMMM J@HHBIMH O BpPEMEHHU
CYILIECTBOBAHMS Pa3IMUHBIX MOXKApOB3PHIBOONACHBIX COOBITHH. BeposTHOCTh BO3HUKHOBEHUS
noxkapa (B3pblBa) B TPOCKTHPYEMBIX OOBEKTaX OIpeNeNsaoT Ha OCHOBE IIOKazaTesei
HaJIe)KHOCTH AJIEMEHTOB o0BeKTa, NO3BOJIIIOIIMX  PacCUUTHIBATh BEPOSATHOCTD
IPOM3BOJICTBEHHOTO OOOpYJOBaHUS, CHUCTEM KOHTPOJS U YIPABIEHUS, a TaKXkKe JIpYrux
YCTPOMCTB, COCTAaBISIIOIIMX OOBEKT, KOTOpPblE MPUBOAAT K pealu3allid  pa3IudHbIX
M0KapOB3PHIBOONACHBIX COOBITHH.

[Ton moXapoB3pHIBOOMACHBIMU TMOHMMAIOT COOBITHS, peaNu3alus KOTOPbIX TNPUBOAUT K
00pa30BaHUIO TOPIOYEH Cpebl U MOSIBICHUIO MCTOUYHHUKA 3a)KUTaHUS.

1.3. UwucneHHbsle 3Hau€HUS HEOOXOIMMBIX JJIsI PacyeTOB BEPOSTHOCTH BO3HUKHOBEHHS
noxkapa (B3pbIBa) MOKazaTesiel HaJeKHOCTH Pa3IMYHBIX TEXHOJIOIMYECKHX almapaToB, CUCTEM
yIpaBiIeHUsS., KOHTPOJIS, CBSI3M M TOMY IIOJOOHBIX, HCHOJB3YEMBIX IPU IMPOEKTUPOBAHUU
00BbeKTa, MM UCXOJHBIE JaHHBIE JUIA MX pacueTa BeIOMpaioT B coorBercTBUM ¢ [OCT 2.106,
['OCT 2.118, TOCT 2.119, I'OCT 2.120, 'OCT 15.001, u3 HOpMaTHBHO-TEXHHUYECKON
JOKYMEHTAIlUH, CTAaHAAapTOB W MACMOPTOB Ha 3JEMEHThl oObekTa. HeoOXonumble cBenEeHUS
MOTYT OBITH MOJIYYEHBI B pe3yjbTare cOopa U 00paOOTKM CTaTUCTUYECKUX JAaHHBIX 00 OTKa3ax
AHAIN3UPYEMBIX DJIEMEHTOB B YCIOBHAX KCILTyaTallH.

COop HEOOXOIMMBIX CTATUCTUYECKUX JAaHHBIX MTPOBOJST 10 €AMHON IIporpaMme, BXOSIIEH B
COCTaB HaCTOALLETO METO/A.

1.4. T1oxapoB3pHIBOOTIACHOCTH JIFOOOTO OOBEKTA OMPEAEIIACTCS MOXKAPOB3PHIBOOIIACHOCTHIO
€ro COCTAaBHBIX YacTel (TEXHOJOTMYECKHX allapaToB, YCTAHOBOK, IOMEIIEHUH). BeposTHOCTD
BO3HHUKHOBEHUS MOKapa (B3pbiBa) B 00beKkTe B Teuenue rojga Q (/73) BeraucisiioT mo hopmyiie

QUI3) =1~ [1[1-Q (111}

(36)


file://nipigas.kragaz.ru/public/Program%20Files/StroyKonsultant/Temp/5355.htm
file://nipigas.kragaz.ru/public/Program%20Files/StroyKonsultant/Temp/3450.htm
file://nipigas.kragaz.ru/public/Program%20Files/StroyKonsultant/Temp/3451.htm
file://nipigas.kragaz.ru/public/Program%20Files/StroyKonsultant/Temp/3452.htm
file://nipigas.kragaz.ru/public/Program%20Files/StroyKonsultant/Temp/4934.htm

rae Qi (/117) - BepoITHOCTh BO3HUKHOBEHUS MMOYKapa B I-M MOMEIIeHHH 00BhEKTa B TCUCHHE TO/1a;
N - KOJIMYECTBO IMMOMEIICHHI B 0OBEKTE.

1.5. Bo3HuKHOBeHHE TMOKapa (B3pbiBa) B JIIOOOM U3 MOMelIeHH oObekTa (coObitre [117)
00yCJIOBJICHO BOSHUKHOBEHHEM T0XKapa (B3pbIBa) WM B OJTHOM U3 TEXHOJIOTHYECKUX allapaTos,
HAXOJAIMXCA B O5TOM mnomenieHun (coObitue IITAj,), MIM HENOCPENCTBEHHO B 00BeME
uccieayemoro nomemnieHus (coositue I10;). Bepostaocts Q; (/717) BEIYUCIAIOT 110 hopMyIie

Q (1) =1- {H[l— Q, (HTA)]} ool

rae Qj (/ITA) - BepoSATHOCTh BOSHHUKHOBEHHUS IOXKAapa B J-M TEXHOJIOTHUYECKOM ammapate i-ro
MOMEIIEHUs B TEUECHUE T0/1a;

Qi (/10) - BepossTHOCTH BO3HMKHOBEHHSI IT0Kapa B 00beMe I-T0 MOMEIICHUS B TCUCHHE TO/1a;

M - KOJIMYECTBO TEXHOJOIMYECKUX AMMapaToB B I-M MOMEIICHUH.

1.6. BoznukHoBeHre moxapa (B3pbiBa) B JIIOOOM M3 TEXHOJOTWYECKHX ammaparoB (COObITHE
IITAj) nnu HenocpeacTBEeHHO B 00beMe rmomenienus (coobitue 170;), 00yCa0BICHO COBMECTHBIM
obOpaszoBanuem roprouerr cpeasl (coositue /'C) B paccMaTpuBaeMOM »dJEMEHTE OObEKTa u
HOSIBJICHUEM B 3TOM cpejie UCTOYHHUKa 3akuranus (coowsitue /3). Beposithocts (Qj (I710)) wiun
(Qj ({ITA)) BO3HUKHOBEHHS MOXKapa B PACCMAaTPHBAEMOM IEMEHTE 00BEKTa PaBHA BEPOSTHOCTH
o0beAHEeHHs (CYMMBI) BCEX BO3MOXKHBIX MOMAPHBIX MepecedeHuil (Mpou3BeIeHni) ciaydailHbIX
cOOBITHIT 00pa30BaHUs TOPIOYUX CPEJ U TIOSBICHUS UCTOYHUKOB 32)KUTaHUN

K N
Q (H0>=Q{ktglnql- (1 m-mn)} )
Irac K - xonmngecTBO BHUI0OB I'OpHOYMUX BCIICCTB,
N - KOJINUECTBO HCTOYHHKOB 3a)KHT'AHHSL;
I'Cy - coObITHE 00pa3oBaHus K-i Toproyeit cpebl;
U3, - coObITHE MOSIBICHHS N-TO UCTOYHUKA 32)KUTAHHUS;

(1 - crienuanbHbIA CUMBOJ TIEpecedeHs (POU3BEACHHS) COOBITH,

U - crienmanbHbIil cHMBOIT 00BEIMHEHUS (CYMMBI) COOBITHIA.
Bepostaocts (Qi (110)) unu (Qj (IITA)) BEIUUCIAIOT 10 anmpokcuMupymomieit Gopmyie

Q.(110) :1—]KYINY-[1—Qi-(FCk)-QiHBIFCk],

k=1 n-1 )
rae Qi (I°Cx) - BepOsSTHOCTD MOSIBJICHHS B I-M dlieMeHTe 00beKTa K-if roprodeil cpeibl B TeUeHUE
roja;
Qi (A3/I'Cy) - ycrnoBHasi BEpOSTHOCTH MOSBICHUS B I-M 3JeMEHTe 00beKTa N-ro MCTOYHHUKA
32)KHTaHUs, CIOCOOHOTO BOCIUIAMEHUTH K-YI0 TOPIOYYIO CPEey.

2. Pacuer BeposiTHOCTH 00pa30BaHHs IOpIOYeil cpebl

2.1. O6pa3zoBanue roproueii cpezasl (coowiTne I'Cy B paccMaTpuBaeMOM d3JIEMEHTE OOBEKTa
00yCJIOBJIEHO COBMECTHBIM IOSIBIEHUEM B HEM JOCTATOYHOTO KOJIMYECTBA TOPIOYETO BEILECTBA
wi marepuana (coositue I'B) u oxucnurens (coositue OK) ¢ yueToM MmapaMeTpoB COCTOSHUS
(TeMmepatypbl, JaBiIeHUs U T. 1.). BeposTtHocTh oOpa3oBanus K-ii roproueit cpenst (Qi ('Cy))
IUTsL cydasi He3aBucuMocTH coObITHit /' B u OK BBIYUCISIOT IO (popmyrie

QUC)=Q(B) Q(OK,), k=1+10(m-1), (40)

rae Qi (I'Bi) - BepOATHOCTH MOSIBIIEHUS JOCTATOYHOTO I OOpa3OBaHHs TOPIOYEH Cpessl
KonuecTBa |-ro roprodero BeniecTa B i-M 3JIeMEeHTEe 00bEKTa B TEUCHHE T'0/1a;
Qi (OKpy) - BEepOsATHOCTH TOSBJICHUSI JOCTATOYHOTO Ui OOpPA30BAaHUSI TOPHOYEH Cpeibl
KOJIMYECTBA M-TO OKUCIHUTEINS B I-M 3JIEeMEHTE O0BEKTa B TEUYCHUE T'O/Ia;
k, I, m - mopsiiKOBBIE HOMEpa roproYeii CpeJibl, TOPIOYETo BEIIECTBA U OKUCITUTEIS.
2.2. TlosBneHne B paccMaTpuBaeMOM JIIEMEHTe OOBEKTa TOprovero BemecTBa K Bumaa
SIBJISIETCSI CJICICTBUEM pealin3aliiu Jr00i U3 @n npuunH. Bepostaocts Qj (/'Bk) BHIYUCISAIOT IO

bopmyne



. _1-77[-Q ,
Q(IB,) g[ Q(a,)] )

rie Qi (an) - BEpOATHOCTH peann3aiuy Jr00i U3 ¢ MPUYUH, TIPUBEACHHBIX HIKE;
Qi (1) - BepoOATHOCTH HOCTOSIHHOTO INPHUCYTCTBHS B I-M 3JEMEHTE OOBEKTa TOPIOYEro
BelecTBa K-ro Buna;
Qi () - BeposATHOCTH pasrepMeTH3alMU aIlapaToB HJIM KOMMYHUKAIMH C TOPHOYHM
BEII[ECTBOM, PACIIOJIOKCHHBIX B I-M 2JIEMEHTE 00BCKTa,
Qi (3) - BeposATHOCTD 00pa30BaHMsI FOPIOYETO BEIISCTBA B PE3yJIbTaTe XMMUYECKOW PEaKLIUK
B I-M dJieMeHTe 00bEKTa,;
Qi (au) - BEpOATHOCTD CHIDKCHHUSI KOHIICHTpAlMU (hIierMaTu3aTtopa B TOpPIOYEM rase, mape,
YKHJIKOCTH WJIA a3POB3BECH 1-T0 dJIEMEHTa 00bEKTa HUKE MHHUMAJIBHO JTOMYCTHMOM;
Qi (o5) - BEpOATHOCTH HApYIICHUS MEPUOAMYHOCTH OYHUCTKH I-TO 3JIEMEHTa OOBEKTa OT
TOPIOYUX OTXOJIOB, OTIIOKEHUH MBUIH, ITyXa U T. 1.;
Z - KOJIMYECTBO O TIPHYHH, XapaKTEPHBIX UL | -TO 00BEKTa;
7 - TIOPSIKOBBI HOMEP NPUUYMHBI.

2.3. Ha neiicTByrommx M CTpOsIUXcsi 00bekTax BeposTHOCTh (Qi (on) peanuzauuu B i-M
JNeMeHTe OO0BEKTa ¢ NPHYMHBI, IPHBOMAIICH K MOSBICHHIO K-TO TOPHOYEro BEIIECTBa,
BBIYUCIIAIOT HA OCHOBE CTATUCTMUYECKUX JIAaHHBIX O BPEMEHH CYILECTBOBAHUS 3TON NMPUYUHBI 110
dbopmyie

m
Qi(an) :&'ZTV
Tp =t (42)
riae Ks - koaguinment 6e30nacHOCTH, OIpeiesieHue KOTOPOTro U3JI0KEHO B pasl. 4;

Tp - AHATM3UPYEMBIIl IEpUO]] BpEMEHH, MHH;

M - KOJIMYECTBO peai3aluil y-ii IPUUUHBI B I-M dJIeMEHTEe 00bEKTa 3a

aHAJM3UPYEMBIi IEPHO/ BPEMEHHU;

Tj - BpeMsl CYLIECTBOBAHUS - IPUYMHBI NOSBICHHS K-rO BH/Ia TOPIOYEro BEIIECTBA MPH |-i

peanu3aliy B TeUeHHE aHATM3UPYEMOTO TIEPHOa BPEMEHH, MHH.

O6ume TpeboBaHMs K porpamme coopa U 00pabOTKM CTaTUCTUYECKUX JAHHBIX U3JI0XKEHBI B
pasz. 4.

2.4. B mpoeKkTHpYyeMBIX dleMeHTax 00bekTa BeposTHOCTD (Qj (n)) BBIYUCISIOT IS IEpHOIA
HOPMaJIbHOW OJKCIUTyaTalluM 3JIEMEHTa, KaK BEPOSTHOCTh OTKa3a TEXHUYECKUX YCTPOWCTB
(u31enuii), o6eceunBarONIuX HEBO3MOKHOCTh PEaTH3allui ¢, TPUYHH, 110 HopMyJie

Qi(an):]'_Pi(an):l_e_M! (43)
rae Pi (on) - BepoTHOCTh 0€30TKa3HON PabOThI MPOU3BOACTBEHHOTO 000pYAOBaHUs (M3CTHs),
MCKJTFOYAIOIIET0 BO3MOXKHOCTh peau3alliil Oy MPUUNHBL;
A - UWHTEHCHBHOCTh OTKa30B MPOHM3BOJICTBEHHOTO OO0OpyHOBaHHS (M3IENus),
MCKITFOYAIOIIEr0 BOSMOKHOCTD PEANIN3AIlAN Cf TIPHYHHEL, 4
T - obmee Bpems paboTbl 00OpyIOBaHUS (M3AEIM) 3a AHAIU3UPYEMBIH IEpHOA
BpPEMEHH, Y.

2.5. [anHble O HaJeXHOCTH oOOpynoBaHusl (U3Jenus) NPUBEIEHbI B HOPMATHBHO-
TEXHUYECKUX JOKYMEHTaxX, CTaHJapTax M macrnoprax. MHTEHCHMBHOCTb OTKa30B 3JEMEHTOB,
npuOOpPOB U anmapaToB MPUBEAEHA B pas3i. S.

2.6. Ilpu OTCYTCTBHHM CBEJIEHHH O MmapameTpax HaJle)KHOCTU aHAIM3UPYEeMOro 00OpyJOBaHUS

(u3menwus), MOCIeHUE OMPEEIAIOT PAaCUYETHBIM ITyTeM Ha OCHOBE CTATUCTHYECKUX JAaHHBIX 00
0TKa3ax 3TOro 000pyIoBaHUs (U3IEIHS).

2.7. TlosBnenue B i-M »dieMeHTe O00beKTa K BHIA OKUCIUTENS SBIAETCS CIEICTBUEM
peanu3aruu Jr00i u3 b, npuyuH.

BepostaocTs (Qi (OK)) BRIMHCISIIOT TI0 (opMyJIe



(O =1-— : 1-Q. (b )|,
Q/(OK,) g[ Qi (b,)] "

rae Qi (by) - BeposSTHOCTH peanu3aryu 000 U3 b, IpUYKH, TPUBEIEHHBIX
HUKE;

Qi (b1) - BeposITHOCTH TOTrO, YTO KOHICHTpAIMS OKUCIUTENS, [M0JAaBAeMOr0 B CMECh I-T0

3JIeMEeHTa 00BEKTa, OOJIBIIE JOMYCTUMOM 110 TOPIOYECTH;

Qi (b2) - BeposTHOCTD MMOICOCA OKUCITUTEINS B I-if 3JIEMEHT C TOPIOUUM BEIIECTBOM;

Qi (b3) - BeposITHOCTD, TOCTOSHHOTO MPUCYTCTBUS OKUCIUTENIS B I-M DJIEMEHTE 00BEKTa;

Q (bsg) - BepoATHOCTH BCKPBITHS I-r0 3JIEMEHTAa OOBEKTa C TOPIOYHMM BEIIECTBOM 0€3

IpeBapUTEIILHOTO IPONapUBaHus (TIPOyBKH HHEPTHBIM T'a30M);
Z - KOJINYECTBO by MPUYHH, XapaKTEPHBIX VIS 1-TO AIeMeHTa 00BEKTa;
N - MOPSAKOBBIN HOMEP MPUYNHBI.

2.8. BepostHoct (Q; (bn)) peanusaruiu coObITHH, O00YCIaBIMBAIOIIMX BO3MOKHOCTD
HOSIBJICHUSI OKUCIUTENS K-r0 BHa B OMAaCHOM KOJHMYECTBE, BBIYMCISIFOT Ui HMPOCKTUPYEMBIX
3IIEMEHTOB 110 Gopmyie (43), a Ui CTPOALIMXCS U JISHCTBYIOIUI 371eMEeHTOB 10 Gopmyiie (42).

2.9. Bepostaocts (Q; (b)) momcoca okucnuTens B ammapar C TOPIOYMM  BEIIECTBOM
BBIYHCIISIOT, KAK BEPOSITHOCTh COBMECTHOW pealiU3allii JIBYX COOBITHIA: HAXOXIICHHUS armapaTa
noJ1 pa3pexkeHueM (coObITHE S1) U pa3repMeTH3aIMH anmapara (coosiTue Sy) o popmyre

Qi (bz) = Qi (81) : Qi (Sz) (45)

2.10. BepositHocth (Q (S1)) HaxokaeHUS I-T0 37eMeHTa 00BEKTa M0/ pa3pekeHHEeM B 00IIeM
cilyyae BBIUUCIAIOT 10 (dopmyse (42), IPUHUMAIOT PaBHOE €IUHMIIE, €CJIM 3JIEMEHT BO BpeMs
paboTel HaxoauTcs MOJ paspexeHueM, U 0,5, ecium 3JIEMEHT C pPaBHON NEPUOANYHOCTHIO
HAaXOJUTCS MOJ1 Pa3peKEHUEM U AABJICHUEM.

2.11. BepostHocth (Qi (S2)) pasrepmerusanmu i-ro 3J€MEHTa Ha Pa3HBIX CTAIUSIX €ro
pa3pabOTKK M SKCILTyaTalliH BEIYKCISIIOT 10 popmyiie (42 u 43).

2.12. Ilpu pacueTe BEepOATHOCTH 00pa30BaHMS B IPOSKTHPYEMOM IJIEMEHTE 00BEKTa rOprovei
cpenst (Qi (I'C)), HapyIIeHUS PKUMHOTO XapaKkTepa He YUUTHIBAIOT.

2.13. Ilpn HEOOXOAMMOCTH YUYMTHIBAIOT U HHbBIE COOBITHS, IMPUBOJAIIME K OOPa30BaHUIO
TOPIOYEH Cpebl.

3. PacueT BepoOSITHOCTH MOSIBJIEHHS HCTOYHHKA 32KUTaHUsI (MHUIIMUPOBAHMSA B3PhIBA)

3.1. TosiBeHHe N-TO MCTOYHHUKA 3a)KUTaHWs (MHULMHUPOBAHUS B3pbIBA) B aHAIU3UPYEMOM
aneMeHTe o0bekTa (coObiThe M3,) OO0YCIOBICHO TMOSBICHHEM B HEM N-TO IHEPTrEeTUYECKOTO
(TerioBOro) ucroynuka (coodeitue 7H,) ¢ mapamerpamu, JOCTATOYHBIMU JUIS BOCIUIAMEHEHUsI K-
i roproueit cpenbl (coObITHE Bnk). Beposithocts (Qi (#3,/°Cy)) mosiBieHHs N-T0 MCTOYHUKA
3)KUTaHMs B I-M dIIeMeHTe 00bEKTa BBIYUCISIOT IO hopmye

Qi(Hgn/FCk):Qi(THn)'Qi(B:)1 (46)
rne Qi (TH,) - BeposATHOCTh TOSIBIICHHS B I-M 3JeMEHTEe O0BbEKTa B TEUCHHE roja N-ro
HHEPTreTUYECKOro (TEMI0BOT0) UCTOYHUKA;
Qi (By) - ycioBHas BeposTHOCTB TOTO, YTO BOCILIAMEHSOIIAs CIIOCOGHOCTh MOSBUBLIETOCS
B I-M 2jeMeHTe OO0BeKkTa N-TO DSHEPreTHYeCKOro (TErmIOBOT0) HWCTOYHHKA
JIOCTATOYHA JIJIS 3aKUTaHus K-if Toprodeit cpe/ibl, HaXOIAIIEHCs B 9TOM JJIEMEHTE.

3.1.1. Pa3psig atMmochepHOro >1eKTpUYecTBa B aHATM3UPYEMOM dJIEMEHTE 00BEKTa BO3ZMOKEH
WIN TIpU TIOpaXeHUH 00bekTa MoiHHued (coObitne Ci), WM MPH BTOPUYHOM €€ BO3JEHCTBHU
(coobiTue Cy), MK IPHU 3aHOCE B HETO BBICOKOTO MoTeHInaa (coobitue Cs).

Bepostaocts (Qi (TH,)) paspsima aTMOChEpHOTO 3JCKTPUYECTBA B I-M dJeMEHTE 00BEKTa
BBIYHUCIISIOT 1O opMyIie

Q(TH,) =1- IT1-Q C,)]
n=1 (47)

rae Qi (Cy) - BeposiTHOCTD peanm3zaruu 1000 n3 Cn IPUYKH, IPUBEIACHHBIX HIKE;



Qi (Cy) - BeposSITHOCTD TIOpaXKEHHMSI I-TO 3JIEMEHTa 00bEKTa MOJIHUCH B TCUCHHUE T0J1a;

Qi (C,) - BepoSITHOCTH BTOPUYHOI'O BO3JCHCTBUS MOJHHUH Ha I-il DIEMEHT 00bEKTa B TCUCHHE

roja;

Qi (C3) - BepoATHOCTH 3aHOCA B i-#f 2JIEMEHT 00BEKTa BBICOKOTO MOTEHIIMANIA B TCUCHHE TO/1a;

N - MOPSIIKOBBIN HOMEP MPUYHHEI.

3.1.2. Tlopaxenue i-ro seMeHTa 00bEKTa MOJHUCH BO3MOXKHO ITPH COBMECTHOM peann3amnun
JBYX COOBITHI - TpsAMOro ynapa MOJHHH (CoObITHE 1) M OTCYTCTBHS HEUCIPABHOCTH,
HEMPaBUIBHOTO KOHCTPYKTUBHOIO HCIIOJIHEHHS WM OTKa3a MOJIHKEOTBoaa (coObiTHE 7).
BepositHocts (Qj (C1)) BeruncsiroT mo popmyie

Q (Cl) =Q (t1) -Q, (t2)1 (48)
rae Qi (t1) - BepOATHOCTH OTCYTCTBHS, HEUCIIPABHOCTH, HEMPABHILHOTO KOHCTPYKTHBHOI'O
WCIIOJHEHMS UM OTKa3a MOJIHUEOTBO/IA, 3AIHUIIAOIIErO I-i DJIEMEHT 00BEKTA;

Qi (t2) - BepOSTHOCTD HPSAMOro yapa MOJIHUH B I-i 3JIEMEHT 00BbEKTa B TEUECHHE TO/IA.
3.1.3. BepostHocTs (Qj (t2)) mpsiMoro yiapa MOJHHH B 00BEKT BHIYUCIISIOT 10 (hopMyJie

-N, Wlp
Q(t)=1-e 7, (49)
rae Ny, - 4MciI0 NpSIMBIX YAapOB MOJIHUH B OOBEKT, 3a TOJL;
Tp - IPOAOJDKUTENBHOCTD N1€PUOJIa HAOIIOIEHUS, TO.
51t 00bEKTOB IPSIMOYTOJILHOM (POPMBI
-6
N,,=(S+6H)-(L+6H)-n, -107, (50)
JIJ1st KpyTIIBIX OOBEKTOB
2 —6
N,,=(2R+6H)"-n, 107, (51)

rae S - JiuHa o0beKTa, M;
L - mupuna o0beKTa, M;
H - manboJbiias BEICOTa 00BEKTA, M;
R - paguyc o0bekTa, M;
Ny - CpeaHee YUCIIO yAapOB MOJIHUM Ha 1 KM? 3EMHOI MMOBEPXHOCTH BBIOMPAIOT U3 Ta0I. 3.

Tabmaunoa 3
[IpogomKNTETHHOCTD TPO30BOI JESITEHHOCTH 32 TOJI, 4 20-40 | 40-60 | 60-80 80-100 u Goxee
Cpeanee 4uClio yapoB MOJHUM B 1o Ha | KM 3 6 9 12

3.1.4. Bepostrocth (Q; (t)) HpUHMMAOT pAaBHOW EAWHMIE B Clydae OTCYTCTBUS
MOJTHHE3AIUTHl Ha 00BEKTE WM HAJTMUKs OIIMOOK MPH €€ MPOEKTUPOBAHUHU U U3TOTOBJICHHH.

BbiBom 0  COOTBETCTBMM  OCHOBHBIX  I[apaMETpPOB  MOJHHEOTBOJA  TpPeOOBaHUSAM,
OpeIbSBIsEMbIM K MOJIHUE3alUTe 00beKTOB 1, 2 W 3-ii kareropuil Aenar0T Ha OCHOBAaHUM
pPe3yJIbTaTOB MPOBEPOYHOIO pacyeTa M JIeTAIbHOIro o0cienoBaHus MOJHHEOTBOAAa. OCHOBHbBIE
TpeOOBaHUs K MOJIHHEOTBO/aM 00beKkTOB 1, 2 u 3-it kateropuii npusenens B CH-305-77. Ilpu
HAJTMIUHA MOJHHE3ATUThI BeposATHOCTH (Qj (t1)) Bbuucistor o ¢popmysie

QW =12 37, +-p)

Tp

(52)
riae Ks - ko uiment 6e30nacHOCTH, OnpeieieHHe KOTOPOTro U3JI0KEHO B pasl. 4,
Tp - AHAIM3UPYEMBIN TIEPHUOJL BDEMEHH, MHH;

Tj - BpEMs1 CyIICCTBOBAHUA HCUCIIPABHOCTH MOJTHUCOTBOAA ITPHU J-I71 €€ pfain3anuu B TCUHCHUC

rojia, MUH;
M - KOJIMYECTBO HEMCIIPABHBIX COCTOSTHUN MOJTHHUE3AIIHTHI;
B - BeposTHOCTh Oe3oTka3zHOW paboThl MonHMe3auwmThl (B=0,995 npu Hamuuuu

MoJHHe3amuTs! Tina A u 3=0,95 npu HaaMYUN MOJIHUE3AIIUTHI THIIA b).
Jl1st mpoeKTHpYeMbIX 0OBbEKTOB BEPOSATHOCTh OMIMOKHU MPHU MPOSKTUPOBAHUHM MOJHHUE3AIUTHI
HE pPacCUUTHIBAIOT.
[Tpu pacuete Qj (t1) cymiecTByOIIEH MOTHUE3AIINUTEHI HAPYIIIEHUE TEPHOANIHOCTH TPOBEPKH




COTPOTHBIICHUS 3a3eMiuTeNell (OAMH pa3 B JBa roja) paCICHUBAIOT KaK HaXOXKJICHUE
MOJTHHE3AIIUTHl B HEHCIIPABHOM COCTOSHUHM. Bpems CyIiecTBOBaHUS 3TOH HEHCIPaBHOCTH
OTIPECIISAIOT KaK MPOJODKUTEIBHOCTh TMEpPHoJa MEXIY 3alJIaHUPOBAHHBIM M (DaKTHUECKUM
CPOKaMH MTPOBEPKH.

3.1.5. Beposithocts (Qj (C2)) BTOpUYHOTrO BO3CHCTBUS MOJHUHM Ha OOBEKT BBIYUCIISIOT 110
dbopmyie

Qi (Cz) = Qi (tz) : Qi (t3)1 (53)
rue Q; (t3) - BeposATHOCTH OTKa3a 3alMTHOIO 3a3E€MJICHHUS B TEUCHHE TOJIA.

3.1.6. Beposithocts (Qi (f3)) mpu OTCYTCTBHM 3aIlUTHOTO 3a3¢MJICHUS WM MEPEMBIUCK B
MECTaxX CONIDKEHUS METAJUIMYECKUX KOMMYHUKAIMA TNPUHUMAIOT pPaBHOW  EIMHHIIC.
BepositHocth (Q; (t3)) HEMCHPaBHOCTH CYHICCTBYIOIIEH CHUCTEMbI 3alIUTBl OT BTOPUYHBIX
BO3/CUCTBUII MOJHMM ONPEACISIOT HA OCHOBAaHMU PE3yAbTaTOB €€ 00CIeTOBaHUS aHAIOTUYHO
BepostHOCTH (Qj (an)) mo dopmyite (42).

JList IPOEKTUPYEMBIX 0OBEKTOB BEPOSITHOCTh OTKa3a HEUCITPABHOCTH 3AIIUTHOTO 3a3eMJICHUS
HE PACCUUTHIBACTCS, a IPUHUMACTCS PABHOM CIMHUIIC WU HYJIIO B 3aBHCUMOCTH OT €€ HAJIMYUS
B IIPOCKTE.

3.1.7. Bepostaocts (Q; (C3)) 3aHOCa BBICOKOrO IOTEHIMATA B 3aIUINACMbIA OOBEKT
BBIYHCIISIOT aHanorudno BepostHocTH (Q; (C2)) mo (53).

3.1.8. Bepostaocts Q; (t2) mpu pacuere (Q; (C2)) u (Qi (C3)) Berumcisiror N0 hopmyie (49),
npuyeM 3HadeHust napametrpoB S u L B popmynax (50 u 51) Heobxoaumo yBeanuuth Ha 100 m.

3.1.9. Dnektpuueckas uckpa (1Iyra) MOKET MOSBUTHCS B aHAIU3UPYEMOM DJIEMEHTE O0ObEKTa
(cobwiTrie TH,) mpu KOPOTKOM 3aMBIKAaHHH DJICKTPOIPOBOJKH (COOBITHE e1,), TIPU MPOBEACHUN
AIIEKTPOCBAPOUYHBIX paboT (coObITHE €), TpPH HUCKPEHUH BIEKTPOOOOpYNOBaHUSA, HE
COOTBETCTBYIOIIETO IO KCIIOJHEHHIO KAaTErOPUH W TPYIIE TOPHOYEH Cpebl, HAXOMISIICHCS B
ITOM 3JIEMEHTE (COOBITHE €3), IPH Pa3psiaX CTATHUECKOTO AMEKTPUIECTBA (COOBITHE €4).

Beposithocts (Q; (7H,)) BeIYHCIAIOT 110 hopMmyite

Q((TH)) :1—n]ZZl[l_Qi ()] (54)

rie Qi (en) - BEpOSTHOCTH pean3anuy Jr00i U3 €, IPHUYNH, TPHUBEICHHBIX HUXE;
Qi (&) - BEpOATHOCTb TMOSIBICHUSI MCKP KOPOTKOTO 3aMbIKAHHUS DICKTPONPOBOAKHA B I-M
AJIEMEHTE B TE€UEHUE T0/1a;
Qi (e2) - BEpOSATHOCTH MPOBEICHHUS DICKTPOCBAPOUYHBIX PAbOT B i-M 3lieMeHTE OOBEKTa B
TE€YEeHUE I0Ja;
Qi (e3s) - BEpOATHOCTH HECOOTBETCTBUS DIICKTPOOOOPYHIOBAHUS I-r0 3JIEMEHTa O0bEeKTa
KaTeropuu U rpyIie roproyeil cpeabl B TEUEHUE T0/a;
Qi (e4) - BepOsSTHOCTh BOSHUKHOBEHUSI B I-M 2JIEMEHTE 00BEKTa pa3psiioB
CTaTMUYECKOT'0 3JIEKTPUYECTBA B TEUEHUE I'0/1a;
Z - KOJIMYECTBO €, IPUYHH;
71 - IOPSAKOBBIM HOMED IIPUUNHBL.

3.1.10 BepositHocts (Qi (e1)) mosBaenus B (i-M 3yeMeHTe 00BEKTa HCKP KOPOTKOTO
3aMbIKaHUs BBIYUCISIOT TOJBKO Ui JIEHCTBYIOIIMX U CTPOSIIUXCS AJIEMEHTOB OOBEKTOB IO
dbopmyre

Qi (e1) = Qi (Vl) : Qi (Vz) : Qi (Z), (55)
rae Qi (V1) - BEpOSTHOCTh BO3HMKHOBEHHS KOPOTKOTO 3aMBIKaHHUS 3JEKTPOINPOBOIKU B I-M
37eMeHTe 00bEKTa B TeUEHHUE T0/1a;
Qi (V2) - BEpOsATHOCTH TOTO, YTO 3HAYEHHE DJICKTPHUECKOTO TOKA B I-M JJIEMEHTE 0OBEKTa
JISKUT B JMAra30He MOKapOONacHbIX 3HAUECHUH;
Qi (Z) - BepoATHOCTD OTCYTCTBHS MJIM OTKA3a armaparoB 3allUThl OT KOPOTKOTO 3aMbIKaHUS
B TEUEHHE Tojia, onpeaesstomasics mo m. 3.1.30.

3.1.11. BepositHocTh (Qj (V1)) KOPOTKOTO 3aMBIKaHHS 3JICKTPONPOBOAKH Ha JEHCTBYIOMINX H

CTpOSIIMXCS 00BEKTaX BHIYUCISAIOT HA OCHOBAaHMM CTaTUCTHYECKUX JAHHBIX IO Gopmyie (42).



3.1.12. Bepostaocte (Q; (V2)) HaXOoXIeHHS SJIEKTPHUUECKOTO TOKa B JHANa30HE
MO’KapOONAaCHBIX 3HAUEHUH BBIYUCIISIOT 110 popMyJie

I, -1
_ 2 1
Qi (VZ) - I I !
ks 10 (56)
rac IK.3 - MAKCUMAJIbHOC YCTAHOBHUBIICCCA 3HAYCHHUEC TOKA KOPOTKOI'O 3aMbIKAHUA B KaGeHe NI

MIPOBOJIE;
lo - ATUTENBHO TOMYCTUMBII TOK JJIsi KaOEJst UITH MPOBO/IA;
l1 - MUHMMaNbHOE I[0XKapOONacHOE 3HAa4YeHHE TOKa, MPOTEKAIoIIero Mo Kkabemwo wid
IPOBOAY;
I, - MakcumanbHOE MOKAapOONacHOE 3HAu€HUE TOKa, IMPOTEKaIoILero mno kaodemo, ecnu |y
oosbiue i ;, To mpuHUMAIOT lo=I, .

3nauenust TokoB | u | ompexpensitor skcnepumeHTanbHO. [l kaGeneld . MPOBOAOB C
MOJIMBUHUJIXJIOPUIHON m3ossiimeit 11=2,5, lo, a 3Hauenue 1,=21 lp u 18 lp ns kaGens u mpoBoa
COOTBETCTBEHHO. B oTcyTcTBHHM MaHHBIX 110 |1 1 |, BepostHOCTH (Qj (V2)) mpuHMMaOT paBHOI 1.

3.1.13. BepositHocts (Q; (€2)) mpoBeicHUS B I-M 3JIeMEHTE 00BEKTa IIIEKTPOCBAPOYHBIX PabOT
BBIUMCIISIOT TOJIBKO JJIsl JEHCTBYIOIIUMX U CTPOSAILIUXCS JJIEMEHTOB OOBEKTa Ha OCHOBE
CTATUCTUYECKUX JAHHBIX IO opmyie (42).

3.1.14. BepositaocTts (Q; (€3)) pu HEMPEPBIBHON pabOTE 3JIEKTPOOOOPYAOBAHUS IPUHUMAIOT
Ha BCEX 00BEKTaxX PaBHOM €IMHHIIE, €CIIH 3JIEKTPOOOOPYIOBaHHE HE COOTBETCTBYET KATETOPHU U
rpyIIe TOprYed CMeCH, WIH 10 - ecun cootBercTByeT. llpu mnepuoamueckoit padore
AJNIEKTPOOOOPYIOBAHUSI W €ro HECOOTBETCTBUS KAaTErOpuM U TPYIIE TOPHOYEeH Cpelbl
BeposaTHOCTH (Qj (€3)) BRIUKMCISIIOT aHATOru4HO BeposTHOCTH (Qj (an)) mo dopmyiie (42). Eciu
JJIEKTpUYECKass  UCKpa  MOSBISETCS  JUIIb NP BKIOYEHHWH U BBIKIIOYEHHUU
AJIEKTPOOOOPYI0BaHUS, HECOOTBETCTBYIOIIETO KaTEropuu U TpyIIe TOprodel cpenbl (Ipu n
BKJIFOUCHHSX M BBIKIIOYCHHUSIX, TO BEepOsITHOCTH (Qj(€3)) BBIUMCISIOT aHAIOTHYHO BEPOSITHOCTH
(Qi (t2)) mo dopmyse (49). B ciyuae COOTBETCTBHS 3JIEKTPOOOOPYIOBAHUS TOPIOYEH cpere,
BeruKciieHHoe hopmysie (49) 3sHauenue BepositHOCTH (Qj (€3)) yMHOXKAIOT Ha 10,

3.1.15. BepostHocth (Qi (e4)) mosiBIeHUS B I-M 3JIeMEHTE O0BEKTa HCKP CTATHYECKOTO
AIIEKTPUYECTBA BHIYUCISIOT 1O popmyrie

Qi (84) :Qi(xl)'Qi(XZ)! (57)
rae Qi (X1) - BEpOSATHOCTH MOSIBIICHHUS B I-M 3JIEMEHTE YCIOBUH I CTATHUECKOW 3JICKTPU3AIIUH
B TE€UYEHHUE TO1a;
Qi (X2) - BepOATHOCTH HATWYUS HEUCHPABHOCTH, OTCYTCTBHUSI WM HEIPPEKTUBHOCTH
CPEJCTB 3alIUTHI OT CTATUYECKOTO IEKTPHUUECTBA B TEUEHHUE TO/A.

3.1.16. BepositHocts (Q; (X1)) IpUHUMAIOT paBHON €IMHHIIE, €CIIH B I-M 3JIEMEHTE 00beKTa
MPUMEHSIOT U BBIOMPAIOT BEIIECTBA C yIEIbHBIM OOBEMHBIM IJIEKTPUUYECKUM COTPOTUBICHHUEM,
MPEBBIIAO UM 10° Om-M. B ocTanbHbIX ciydasx (Qj (X2)) MpUHUMAIOT paBHOW HYITIO.

3.1.17. Bepostrocts (Q;i (X)) mHpUHUMAIOT paBHON €IUHHIIE TPH OTCYTCTBHH WIIH
HEeI(D(DEKTUBHOCTH CPEJICTB 3aIUTHI OT CTATHYECKOro 3jekTpuuectBa. BepositHocts (Qi (o))
HEUCIPABHOCTH CPEJCTB 3alIUTHl B JICHCTBYIOIIMX JJIEMEHTaX BBIYUCIISIOT Ha OCHOBAaHUU
CTaTUCTHYECKUX JaHHBIX aHATOTH4YHO BeposTHOCTH (Q; (o)) mo dopmyiie (42).

BepositHocts (Qi (X2)) B MPOEKTUPYEMBIX 3JEMEHTaX OOBEKTa BBIYHUCIISIOT aHAJOTHYHO
BeposTHOCTH (Qj (an)) mo hopmyie (43) Ha OCHOBAHWH JAHHBIX O HAJCKHOCTH MPOCKTHPYEMBIX
CPEICTB 3alllUThl OT CTAaTHUYECKOTO OJJIEKTpUYECTBa (HAMpUMEP CPEICTB HMOHU3ALUU WU
YBIIQKHEHUS BO3AyXa U T. IL.).

3.1.18. @puKIMOHHBIE HUCKPBI (MCKPHI yJgapa W TPEHUs) MOSBISAIOTCS B aHATU3UPYEMOM
anemMeHTe o0bekTa (coobiTre TH,) npu MPUMEHEHHH HCKPOOIIACHOTO HHCTPYMEHTa (cooObITue f1),
NpU pa3pylieHUH IBWKYIIUXCS Y3J10B U jetaned (coObite fp), mpu nmpuMeHeHHH pabouyrmmu
00yBH, TOAOUTONW METAUTHYECKUMHU HaboWKamu W rBO3asMu (coObitue f3), mpu momamanuu B
JBYOKYIIAECS MEXaHU3MBI TIOCTOPOHHHX MPEaMETOB (CoObITHE f4) ¥ T. 1., IpU yaape KPBIIIKH
MeTauIn4eckoro Jitoka (coobrtue fs). BepostHocTs (Q; (7/,)) BRIYHCISIOT 110 hopmyie



Q(r11,) =1~ 11L-Q(1,)} 8)

rae Q; (f,) - BeposiTHOCTB peanu3anuu J1t000i U3 f NpuYKH, NPUBEICHHBIX HUXKE;
Qi (f1) - BeposATHOCTH NpPUMEHEHHS B I-M D3J€MEHTe OO0BEKTa METaUIMYECKOro,
UM (OBATHHOTO U IPYTrOT0 HCKPOOIIACHOTO HHCTPYMEHTA B TCUEHHUE I'0J1a;
Qi (f2) - BepoATHOCTH pa3pylICHUs IBMKYIIMXCS y3JI0B U JIeTajell i-ro sieMeHTa 00beKTa B
TEYCHHE TO/Ia;
Qi (f3) - BepOATHOCTH HCMONB30BaHUSA pabOYMMU OOYBH, MOAOUTONH METaLTHYECKUMHU
Ha0OMKaMHU U TBO3ISMH B I-M DJIEMEHTE 00BEKTA B TEUYEHHE IOJa;
Qi (f)) - BeposATHOCTH TOMAAaHHsA B JABIIKYIIMECS MEXAHH3MBI I-TO 3JeMeHTa OObeKTa
MMOCTOPOHHUX MPEJIMETOB B TCUCHUE T'0JIa;
Qi (fs) - BeposTHOCTH ymapa KpBIIIKH METAJIMYECKOro JIIOKa B I-M 3JEMEHTE O00BEKTa B
TEYCHHE TO/Ia;
N - MOPSAKOBBIN HOMEP MPHUYUHBL;
Z - xonmuuectBo f, mpuumH.

3.1.19. BepositHocts (Q; (f1)) BBIUKMCISIOT TOJBKO IS ACUCTBYIOIIUX M CTPOSIIUXCS
2JIEMEHTOB O0OBEKTa Ha OCHOBAHHWH CTATUCTUYCCKUX JAHHBIX aHAJIOTHYHOTO BepoATHOCTIM (Q;
(en)) n (Qi (t2)) no popmynam (42 niu 49).

3.1.20. Bepostaocts (Qi (f2)) mis meficTByOmMX W CTPOSIIMXCS 3JEMEHTOB O00BEKTa
BBIYUCIIIOT Ha OCHOBAHWUHM CTATHCTHYCCKUX JaHHBIX aHamorudHo BeposTHocTH (Qi (o)) 1o
dopmyme (43).

JIJis IPOEKTUPYEMBIX 3JIEMEHTOB 00bekTa BeposATHOCTH (Qj (f2)) BBIUMCIAIOT aHAIOTHYHO
BepostHocTH (Qi (on)) mo dopmyie (43) Ha OCHOBaHHHU MApaMETPOB HACKHOCTH COCTABHBIX
qacTeu.

3.1.21. Bepostaocts (Qi (f3)) m (Qi (f5)) BBIUMCIAIOT TOMBKO IS JCHCTBYIOIIUX U
CTPOSIINXCS JIEMEHTOB 00beKTa aHaorn4aHo BepositHocTH (Qj (o)) o dopmyie (42).

3.1.22. Beposrtuocts (Qi (f4)) BBIUMCISIOT Ui ACHCTBYIOUIMX M CTPOSIIUXCS SJIEMEHTOB
o0beKkTa Ha OCHOBAHWH CTATHCTHYCCKUX JAHHBIX aHajloru4Ho BeposTHocTH (Q;i (o)) mo
dopmyne (42), a a5 IPOEKTUPYEMBIX 3JE€MEHTOB Mo dopMmyie (43), Kak BEpOSTHOCTh OTKa3a
3aIIUTHBIX CPEJICTB.

3.1.23. OTkpbITOC MJIaMsi M UCKPBI TOSBISIFOTCS B i-M 3JeMeHTe 00bekTa (codbitre TH,) npu
peanu3anuu ar0oi 3 npuyanH hy. Beposithocts (Q; (TH,)) BeraucasioT 110 Gopmysie

() =1- TT - )],
Q(r1,) g[ Q(h)] )

rae Qi (hn) - BeposiTHOCTB peanu3aiuu 1000 13 N, TpUYKH, NPUBEICHHBIX HUXE,
Qi (hy1) - BeposITHOCTH CXKMTaHUS TOILIMBA B MeYax I-f0 3JIeMeHTa O0BEKTa B TCUCHUE TO/Ia;
Qi (h2) - BeposTHOCTH MPOBEICHUS TA30CBAPOYHBIX M IPYIHX OTHEBBIX PabOT B i-M 3JIeMEHTE
00BEKTA B TEUEHHE TO/A;
Qi (h3) - BeposITHOCTH HECOOTIOICHUSI PEXKUMA KYPEHHS B i-M DIIEMEHTE
00BbEKTA B TEUEHHE TOJA;
Qi (hg) - BepoATHOCTH OTCYTCTBHSI WJIM HEUCIIPABHOCTH HMCKPOTACHTENEH Ha JBUTaTeNIsIX
BHYTPEHHETO CrOPaHHsI, PACIIOJIOKEHHBIX B I-M 2JIEMEHTE 00BhEKTa B TEUCHHE T0/1a;
Qi (hs) - BeposiTHOCTB MCIONTB30BaHUs pA0OYUMH CIIMYEK, 3AKUTATOK HITH
TOPEJIOK B i-M 3JIEMEHTE 00BEKTa B TEUCHHUE TO/1a;
Qi (he) - BeposTHOCTH BBHIOPOCOB HArpeToro raza M3 TEXHUYECKOTo O00OpyIOBaHUS B I-M
3JIEMEHTE 00BbEKTa B TEUCHHE TO/1a;
Z - KOTMYECTBO MPUYHH;
n - OPSIIKOBBIN HOMEP MPUYHHBI.
3.1.24. BepositHocTh (Q;i (h1)) BEIUKCIAIOT 17151 BCEX 3JIEMEHTOB 00beKTa 10 (hopmyiie



m
Q) == s,
Tp = (60)
rrae K - ko dumment 6e30nacHOCTH, OIpeiesieHue KOTOPOTro U3JI0KEHO B pasl. 4;

Tp - AHATM3UPYEMBIIl IEPUO]] BPEMEHH, MHH;

M - KOJIMYECTBO BKJIFOUEHUH NI€UX B TEUCHUE aHAIM3UPYEMOro IEpHUO/ia BpEMEHHU;

Tj - BpeMs paboThl Ie4d I-T0 3eMeHTa OObeKTa HpH j-M €e BKIIOYEHHH B TEUCHUE

aHAJIM3UPYEMOT'0 TIEpro/ia BpEMEHH, MUH.

3.1.25. Bepositaoctu (Q; (h2)), (Qi (hs)), (Qi (hs)), (Qi (hs)) u (Qi (hs)) BEIUUCIIAIOT TOJBKO ISt
JNEHCTBYIOIIUX M CTPOSILIUXCS OOBEKTOB HAa OCHOBE CTATUCTHUYECKHX JaHHBIX aHAJIOTUYHO
BEpOATHOCTH 110 hopmyie (60).

3.1.26. HarpeB BeliecTBa, OTIEIbHBIX Y3JIOB W TOBEPXHOCTEH TEXHOJOIMYECKOIO
o0Opy/soBaHUsl I-TO DJJIeMEHTa O0BEKTa, KOHTAKTUPYIOLIMX C TOPIOYEH CpeNoil, BHIIIC
JIOTIYCTUMOM Temrnepatypsl (coobiTue 7/,) BO3MOXEH MPU peaau3aiuu oo u3 K, mpuduH.
BeposITHOCT BRIYUCISIOT 110 hopMyIie

QM) =1-1E-QK)}

rne Qi (Kn) - BeposTHOCTh peanu3aiiuu Jr00it u3 Ky, IpudrH, MPUBEICHHBIX
HITKE;

Qi (K1) - BeposTHOCTh HarpeBa TOPIOYEro BEIIECTBA MM MOBEPXHOCTH 00OPYAOBaHUS I-TO
JJIEMEHTa O0BEKTa TPH BO3HUKHOBEHHH IIE€PErpY3KH 3JIEKTPOCETH, MAIIUHBI U
anrnapaToB B TEYCHUE TO/a:

Qi (K2) - BeposATHOCTH OTKa3a CHUCTEMbI OXJAXKICHHUS ammapara i-ro sjemMeHTa o0beKTa B
TCUCHHE IO/,

Qi (K3) - BeposITHOCTh HarpeBa MOBEPXHOCTEH W TOPIOYUX BELIECTB MPH BO3HUKHOBEHUU
HOBBIIICHHBIX TEPEXOJHBIX CONPOTUBIICHUH AJICKTPUYECKUX COCAMHEHHU I-I0
35IeMeHTa 00BbEKTa B TEUECHHE T0/1a;

Qi (K4) - BeposATHOCTD HCIIOJIB30BaHMS IICKTPOHATrPEBATEIbHBIX MPUOOPOB B I-M AIIEMEHTE
00beKTa B TEUCHHE T'0/1a;

Qi (Ks) - BeposITHOCTh HarpeBa MOBEPXHOCTEH MPH TPCHUH B MOJIIUITHUKAX B I-M JJIEMEHTE
00beKTa B TEUCHHE T'0/1a;

Qi (Ks) - BeposITHOCTh pa3orpeBa OT TPEHHS TPAHCIIOPTHBIX JICHT M MIPUBOIHBIX PEMHEH B I-M
DIIEMEHTE B TEYCHUE TO/1a;

Qi (K7) - BeposSTHOCTH HarpeBa MOBEPXHOCTEH MHCTPYMEHTA M MAaTEPUAIIOB
npu 00padoTKe B I-M 3IeMEeHTe 00beMa B TCUCHHUE TO/1a;

Qi (Kg) - BeposSTHOCTh HarpeBa TOPIOYHMX BEHICCTB B I-M 3JIEMEHTE O0BEKTa JI0 OMACHBIX
TEMITEpaTyp MO YCIOBHAM TEXHOJIIOTHUYECKOTO MpoIiecca B TEYSHUE roIa.

3.1.27. Tleperpy3ka 3JIEKTPHUSCKHX KOMMYHHKAIMi, MamiH W ammapatoB (coObitre Kj)
BO3MOJKHA TPH HEUCIIPABHOCTU WJIM HECOOTBETCTBHU aNIapaTOB 3alIUTHI AIEKTPUIECKUX CETeH,
a TakKe MPH peaau3aiuu J1000H u3 npuduH Y .

BepositaocTs (Q; (K1)) BeIUucsioT mo ¢popmyiie

Qi(Kl):{l_mIGY_l [1_Qi(ym)]}'Qi(z)’ 62)

rie Qi {Ym) - BEPOATHOCTD peau3aliiu K00 U3 Yy MPHUYUH, TPUBEICHHBIX HIKE;

Qi (Y1) - BepoATHOCT, HECOOTBETCTBHSI CEUCHHS OSJCKTPONPOBOJAHHUKOB HArpyske
AJIEKTPOIIPUEMHHKOB B I-M 3JIECMEHTE B TCUCHUE I'0/1a;

Qi (Y2) - BEpOSITHOCTD MOJIKIFOUEHHUS TOMOJHUTEIBHBIX DJIEKTPOIPUEMHHUKOB B I-M DJIEMCHTE
00BEKTa B DIIEKTPOIPOBOJIKE, HE PACCUNTAHHON Ha 3Ty HAarpy3KYy;

Qi (v3) - BEpPOATHOCTh YBEJIMUYCHHMS MOMEHTA Ha Bally 3JCKTPOJBUTATENS B I-M 3JEMEHTE
00BbEKTa B TEUCHHE I'0/Ia;

Qi (Y4) - BEpOSITHOCTD MOBBIIICHUS HAMPSDKEHHUS B CETH I-T0 3JeMEeHTa 00BbEKTa B TCUCHHE



roja;

Qi (ys5) - BeposTHOCTH OTKIMIOUcHHS (a3l (ABYX(a3HBI PEKUM pabOTHI B YCTAHOBKAX
Tpex(}a3Horo Toka) B CETH I-T0 AJIeMEeHTa 00BEKTa B TEUCHHE T0/1a;

Qi (Y6) - BEpPOSTHOCTh YMEHBIICHHS CONPOTHUBIICHHS JJICKTPOIIPUEMHUKOB B I-M 3JIEMEHTE
00BEKTA B TEUEHHE TOJA;

Qi (2) - BepOATHOCTH OTCYTCTBHSI HEHCIIPABHOCTH MJIM HECOOTBETCTBHS AIIapaTOB 3al[HThI
IIEKTPHUYECKUX CHCTEM I-I'0 3JIEMEHTa 00BEKTa OT MePErpy3KH B TCUCHHUE IOjIa.

3.1.28. BepostaoctH (Qi (Y1), (Qi (0:2)), (Qi (V4), (Qi (ys)), (Qi (V) BEIUHCIAIOT TOIBKO IS
JICHCTBYIOIINX U CTPOSIIMXCS 00beKkTOB aHanoruyno Bepositioctu (Qi (h1)) mo dhopmysie (60).

3.1.29. Bepostaocts (Qj (Y3)) BBIUHCISAIOT I ACHCTBYIOIIUX M CTPOAIIMXCS OOBEKTOB
ananmoruuno BepositHoctd (Q; (h1)) mo dopmyrne (60)), a mIs NPOSKTUPYEMBIX OOBEKTOB
ananmoruuno BepostHocTH (Qi (o)) mo dopmyne (43), Kak BEPOSTHOCTh 3aKIMHHUBAHHS
MEXaHHU3MOB, IPHUBOJIUMBIX B JCHCTBHE JICKTPOIBUTATEIICM.

3.1.30. Bepositaocts (Qj (2)) BBIUMCIISAIOT U1 AEHCTBYIOMIMX 3JIECMEHTOB 00BEKTA aHATIOTHYHO
BepostHocTH (Q; (h1)) mo dopmyne (60), I NPOSKTUPYEMBIX JIEMEHTOB IPH OTCYTCTBUH
anmnaparoB 3aIIMTHl MPUHUMAIOT PAaBHOW €IMHUIIE, a IPH UX HAIWYUHM BBIYMCIISAIOT aHATOTHYHO
BepositHoCcTH (Qj (an)) Mo hopmyiie (43).

3.1.31. Bepostnoctu (Q;i (K2)) BBIUHMCASIOT Ui MPOSKTUPYEMBIX 3JIEMEHTOB OOBEKTa
anajornyuo BepositHocTH (Qi (an)) mo dopmyine (43), Kak BEpOATHOCTh OTKa3a YCTPOMCTB,
00eCTIeYnBAOIINX OXJIAXKICHUE ammapara, a Ui CTPOSIIUXCS W JIEHCTBYIOIIMX 3IIEMEHTOB
ananoruano BepostHocTH (Qj (h1)) mo dopmyite (60).

3.1.32. BepositHoctb (Qj (K3)), (Qi (Kg)) 1 ( Qi (Ks)) BBIUHCISIFOT TOJBKO JJIsI JSUCTBYIOIIUX U
cTposiuxcs 00bekToB aHaaoruuHo BeposTHocTH (Q; (h1)) mo dopmyie (60).

3.1.33. Bepostaocts (Qi (Ks)) u (Qi (K7)) BBIUMCASIOT [UIsi MPOSKTUPYEMBIX 3JIEMCHTOB
obbekta anamorumyHo BepostHocTH (Q; (an)) mo dopmyne (43), Kak BEpOSTHOCTh OTKa3a
CHCTEMbI CMa3KH MEXaHU3MOB I-f0 3JIEMEHTa, a JUIS CTPOSIIUXCS U JACHCTBYIOIIUX 3JEMEHTOB
ananornuno BepositHoctH (Q; (h1)) mo dopmysie (60).

3.1.34. BepositHocts (Qi (Kg)) mpHHHMArOT paBHOW EIMHHUIIE, €CIIH B COOTBETCTBHH C
TEXHOJIOTHYECKOH HEOOXOAMMOCTBIO TPOUCXOIWT HArpeB TOPIOYHMX BEIIECTB JO OIMACHBIX
TEeMIEpaTyp, WK HYIIO, €CIIA TaKOH Mpoliecc He MPOUCXOIUT.

Bepositnocts  (Q; (7H,)) mnosiBIeHWss B TOPIOYEM BEIISCTBE WM MaTepHaje OdYaroB
HK30TEPMHUECKOTO OKUCTICHHS UM Pa3I0XKEHHs, TIPUBOSIIINX K CAMOBO3TOPAHUIO, BEIUUCISIOT
o ¢popmyie

Qi) =1- 1 L-Q(m,)} (63)

riae Qi (Mp) - BEpOATHOCTH peanu3aliuy 00 13 My IPUIKH, TPHUBEICHHBIX
HITKE;
Qi (M) - BepOATHOCTD MOSBJICHUS U I-M AJIEMEHTE 00BEKTA 0Yara TeII0BOTO CaMOBO3TOPAHUS
B TEYCHHUE TO/1a;
Qi (My) - BEpOSITHOCTH TOSIBJICHHS B I-M 3JIEMEHTE 00beMa 0vara XMMUIECKOTO BO3rOpaHHs B
TEUCHHE T'0/1a;
Qi (Mm3) - BepOsATHOCTH MOSIBICHHS B I-M JJIEMEHTE OOBEKTa Oyara MHUKPOOHOJIOTHYECKOTO
CaMOBO3TOpaHMsI B TEYCHHUE TOIa.
3.1.35. BepostHocTb (Q; (M1)) BEIYHUCISIOT ISl BCEX 3JIEMEHTOB 00BEKTa 1O (opMyJie
Qi (m1) =Qi(Pl)'Qi(P2)’ (64)
rne Qj (P1) - BepoATHOCTH TOSBJIECHUS B I-M JJeMEHTE OObEKTa B TEYCHHE TOfa BEIIECTB,
CKJIOHHBIX K TETJIOBOMY CAaMOBO3TOPAHUIO;
Qi (P2) - BepoATHOCTh HarpeBa BEIIECTB, CKIIOHHBIX K CAMOBO3TOPaHHIO, BBIIIE 0E301MacHON
TEMITEPaTYPHI.

3.1.36. BepositHocTh (Q; (P1)) BBIUHCISIOT IS BCEX 3JIEMEHTOB 00bekTa 1o (opmysam (60
iy 43).



3.1.37. BeposarHocts (Qi (P2)) mpuHUMAaIOT paBHOW €IWHHIIE, €CIIM TEMIIEPaTypa Cpelbl, B
KOTOPO# HaXOIMTCS TO BEIIECTBO, BBIIIE WX PaBHA O€30MAaCHON TeMIIEpaType WM HYIIO, €CIIU
TeMIepaTypa cpelbl HIKE ee.

besonacHyto Temmeparypy cpelsl Uil BEIIECTB, CKIOHHBIX K TEIZIOBOMY CaMOBO3TOpPAaHUIO
(t5), °C, BBIMHCISIOT TIO hopMyJIe

t =07t (65)
rae tc - Temneparypa caMoBO3ropaHus BEMIECTBA, BeIuUcigemas o 1. 5.1.6, °C.
3.1.38. BepositHocth (Qj (M2)) BEIYKCIISIOT )1 BCEX DJIEMEHTOB 00BEKTa 110 (hopMyIie
Q (mz) =Q (91) Q (gz)’ (66)
rae Qi (91) - BEpOATHOCTH MOSIBJIICHHS B I-M 3JIEMEHTE 00bEKTa XUMHYCCKH aKTHBHBIX BEIECTB,
pearupyromux Mexay coOoil ¢ BblieIeHHEeM OOJIBIIOr0 KOJMYecTBa Teria, B
TEUEHHE rojia;

Qi (92) - BepOSITHOCTh KOHTAKTAa XUMUYIECKH aKTUBHBIX BEIECTB B TEUCHHUE TO/Ia.

3.1.39. BepositHoctu (Q; (91)) u (Qi (g2)) BeiumcastoT aHasornduo BepositHoct (Q; (h1)) mo
dopmyie (60), ecnu peanuzanus coObITHI (1 U J2 00YCIOBIEHA TEXHOJIOTMYECKUMHU YCIOBUSMU
WJIH MEPOTIPUATUSIMU OPTraHU3aIMOHHOTO XapaKTepa U BBIYHCISIOT aHAJIOTUYHO BEPOSITHOCTH Q;
(on) o hopmysie (43), eciiu 3TH COOBITHS 3aBUCST OT HAJAEKHOCTH 000PYI0BaAHHS.

3.1.40. BepostHocTh (Qi (M3)) paccYMTHIBAIOT ISl ACUCTBYIOMIMX U CTPOSIIUXCS 00BEKTOB

ananoruano BepostHocTH (Qj (h1)) mo dopmyite (60).
3.2. BepositiocTts (Q; ( Brll( )) TOTO, YTO BOCIUIAMEHSIOMIASICA CITIOCOOHOCTh MOSIBUBILIETOCS B
I-M 3JeMeHTe OOBEKTa N-T0 JHEPreTHYECKOro (TEIUIOBOr0) MCTOYHUKA JOCTaTOYHA ISt
3KUTAHUS K- TOproYeld cpedpl, HaxoJslleics B OSTOM JIIEMEHTE, OIpeAeNnsieTcs
OKCIIEPUMEHTAIIBHO WJIM CPAaBHEHHEM MapaMeTPOB YHEPIeTHUECKOTO (TEIMIOBOT0) MCTOYHHUKA C
COOTBETCTBYIOIIMMH MOKA3aTEISIMH MOKAPHON OMACHOCTHU TOPIOYEH CPEIbl.

3.2.1. Ecnun nmanneie st ompeneneHus (Qj (Bkn)) OTCYTCTBYIOT WJIH HMX JOCTaTOYHOCTh
BBI3BIBACT COMHEHHUE, TO 3HAaUCHHUE BEPOATHOCTH (Q; (Bkn)) MIPUHUMAIOT PAaBHBIM 1.

3.2.2. BepositHOCTh (Q); (Bkn)) MPUHUMAIOT PABHOM HYIIIO B CIEAYIOIINUX CIydasx:

€ClIM HMCTOYHUK He crocoOeH HarpeTh BemiecTBO Bbiie 80 % 3Ha4YeHUs TeMIeparypsl
CaMOBOCIIJIAMEHEHHS BEIIEeCTBA WJIM TEMIepaTypbl CaMOBO3TOpaHHUSl BEUIECTBA, HMEIOIIEro
CKJIOHHOCTb K TEIUIOBOMY CaMOBO3I'OPAHUIO;

€CITM DHEprus, TepelaHHas TEeIUIOBBIM HCTOYHHKOM TOpIOYEMY BemlecTBy (mapo-, raso-,
MBUIEBO3AYITHON cMecH) Huke 40 % MUHUMATbHOW YHEPTUH 3aKUTaHUS;

€CITM 3a BpeMsi OCTBIBAaHHUS TEIUIOBOIO HMCTOYHHMKA OH HE CIIOCOOCH HArpeTh TroprovHe
BEIIIECTBA BBIIIE TEMIIEPATYPhI BOCIIIIAMEHEHUS;

€CITM BpeMsi BO3JICHCTBHS TEIUIOBOTO HMCTOYHUKA MEHBIIE CYMMBI TNEpUONa HHIYKIIUU
roproued cpeapl M BPEMEHM HarpeBa JIOKaIbHOTO o0OBbeMa 3TOH cpeabpl OT HayalbHOM
TEMIIepaTyphl 10 TEMIIEPATYpPhl BOCTIIAMEHEHUSI.

3.3. JlanHbBIE O MOKAaPOOMACHBIX MMapaMeTpax UCTOUHUKOB 3aKUTaHUS IPUBEACHBI B pa3l. S.

3.4. Tlpu 0OOCHOBaHHMM HEBO3MOXXHOCTH pacyeTa BEPOSITHOCTU TMOSBICHUS HCTOYHHMKA
3KUTaHUS B PacCMaTpUBAEMOM JJIEMEHTE OOBEKTa C YYeTOM KOHKPETHBIX YCJIOBHUH €ro
IKCIUTYyaTaI[H JOITYCKAETCsl BBIYUCIIATH ATOT IapameTp 1o popmyie

—(zlt
Qi(H3)=1—e ( H.;)’ (67)
TAC T - BpEMA pa6OTLI I-TO DIeMeHTa 0OBEKTA 3a aHaJ’II/I3I/IpyeMBII71 Iepruoa BpEMEHHU, Y,
7 =303-10'EM

1 - cpenHee BpeMsi paboThI I-T0 3JIeMEHTa 00BEKTa J0 MOSIBICHHUS OJHOTO
UCTOYHMKA 3auranus, 4; (Eo - MUHUMaIbHAs SHEprHs 3a)KUT'aHUsS TOPIOYEH cpelpl I-ro
areMeHTa o0beKTa, JIx).

3.5. Ilpu HeoOXOAMMOCTH YYMUTBHIBAIOT U HWHBIE COOBITHS, NPHUBOJAIINE K TIOSBICHUIO

HCTOYHHUKA 3aKUT'aHU.

4. O01mme TpeGoOBaHUA K MPorpaMmme c60pa U 00pad0TKH CTATHCTHYECKUX JAHHBIX



4.]. Tlporpammy cOopa CTAaTHCTHYECKMX JaHHBIX pa3padaThIBAIOT sl JICHCTBYIOLIMX,
CTPOSIINXCA M TIPOEKTHPYEMBIX OOBEKTOB Ha OCHOBE AaHaJIM3a IOXXAPHOM OMACHOCTH
MOMEIICHUH 1 TEXHOJIOTHYECKOro 000py10BaHUs

4.2. AHanu3 TMOXXapHOW OMACHOCTH MPOBOJAAT OTIEIBHO IO KAKIOMY TEXHOJIOTHYECKOMY
amnmapary, TOMEIIEHHI0 W 3aKaHYUBAIOT pa3pabOTKOW CTPYKTYpPHOH CXEMBbI NPHUYUHHO-
CIIC/ICTBEHHOW CBSI3U II0’KapOB3PHIBOONACHBIX COOBITHI, HEOOXOAMMBIX M JOCTATOYHBIX JIIS
BO3HUKHOBEHUS IOapa (B3pbIBa) B 00BEKTE (Jlaiee - MOJISIb BOSHUKHOBEHUS Tokapa). O0muii
BUJI CTPYKTYPHOM CXEMBbl BOSHUKHOBEHHS II0Kapa B 31aHUH MIOKa3aH Ha Y4epT. 2.

4.3. CraTucTUueCcKHEe JaHHBIE O BPEMEHU CYILLECTBOBAHUS I0YKapOB3PhIBOONACHBIX COOBITUI
Ha JCWCTBYIOIIMX W CTPOSIIMXCA OOBEKTaX M BpPEMEHH O€30TKa3HOW pabOThl pPa3IUYHBIX
U3JIeNUil TIPOEKTUPYEMBIX OOBEKTOB COOMPAIOT TOJIBKO IO COOBITHSIM KOHEYHOTO YPOBHS,
NpPUBEICHHBIM Ha MOJEIM BO3HUKHOBEHHMS IIOKapa, IS KOTOPBIX B METOJE OTCYTCTBYIOT

AHATMTHYCCKHUC 3aBUCHMOCTH.
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4.4. Ha ocHOBaHMM MOJI€IM BO3HUKHOBEHHUS II0Kapa IO KaXJAOMYy OJJIEMEHTY OOBEKTa
pa3pabarbiBatoT (opMbl cOOpa CTATUCTUYECKOM HMHQOpManuu O MPUYMHAX, peanu3auus
KOTOPBIX MOKET MPUBECTU K BOZHUKHOBEHUIO MOKapa (B3pbIBa).

4.5. Cratuctuueckyro MHpoOpMalnoo, HEOOXOAUMYIO Ul pacueTa mapaMeTpoB HaJleXKHOCTH
Pa3IUYHBIX U3/IEIHH, HCIOJIb3YEMBIX B IPOEKTHOM PEIICHUH, COOMpAET MPOEKTHAas OpraHu3anus
Ha JedcTByronmx oobekTax. IIpu sToM i HaOmoaeHHs BBIOMpAIOT U3AEHs, paboTaromue B
Nepuoji HOPMAIbHON OJKCIUTyaTalluM M B YCJIOBHSX, WJCHTHYHBIX TEM, B KOTOpBIX OyneT
AKCILTYaTUPOBATHCS IPOEKTUPYEMOE U3JIEIHE.

4.6. B xadecTBe HUCTOYHHMKOB HH(pOpMAIUU O paboTOCHOCOOHOCTH TEXHOJIOIMYECKOTO
000pyI0BaHUS UCTIOIB3YIOT:

KYpHaJIbl CTapILero MalIMHHUCTA;

CTapuIero annapaTyuka;

HayaJbHUKA CMEHBI,

ydera npobdera 000py10BaHMUS;

nedeKTOoB;

PEMOHTHBIE KapThl;

eXeMecsiuHbIe (eKEeKBapTaJIbHbBIC) TEXHUUYECKUE OTUYEThI; OTYEThI PEMOHTHBIX CIIYKO;

rpaduk MiIaHOBO-TIPEAYNPEIUTENbHBIX PEMOHTOB;

€XKeMeCsIUHbIe OTYEThI 00 UCTOIB30BAHUU 000PYIOBaHMUS;

CIIPaBOYHBIE U MMACTIOPTHBIE JaHHBIE O HAJIE)KHOCTH PA3IUYHbBIX AJIEMEHTOB.

4.7. Ucrounnkamu nHGOPMALIMU O HAPYLICHUH MPOTUBOMOKAPHOTO PEKUMA B MTOMEIICHUSX,
HEUCIPABHOCTH CPEACTB TYIIECHUS, CBSI3U U CUTHAIM3ALUY SIBIISIFOTCS:

KHUTa CIIy>KObI 00bekTOoBOM noxkapHoii yactu MB/] CCCP;

JKYpHaJI JIOTIOJIHUTEIBHBIX MEpONPUATUN MO OoXpaHe o0beKTa (s 0OBEKTOB, OXPaHSIEMBIX
noxxapHoi oxpanoii MBJl CCCP);

KypHaJI HaONIOACHUS 32 MPOTUBOMOXKAPHBIM COCTOSIHUEM o00bekTa (a1 O0OBEKTOB,
oxpanseMbIx noxapHoit oxpanoir MB/[ CCCP);



KYpHAJI OCMOTpa CKJIAAOB, JTAOOPATOpPHA M JAPYTHX MOMEMIEHUH Mepel UX 3aKPBITHEM II0
OKOHYaHUH pabOTHI;
npeanucanus ['ocynapcrsennoro noxapaoro Hajazopa MBJ[ CCCP;

aKThI
00BEKTOB;
aKThI

IMMOXAPHO-TCXHUYCCKUX KOMHCCHH O ITPOBEPKE IIPOTUBOIIOXKAPHOI'O COCTOSAHUA

O HapyIIeHHMH MpaBWI TOXAPHOM Oe30macHOCTH OpraHoB [ 'ocynapcTBEHHOTO
nokapHoro Haazopa MBJI CCCP.

4.8. I1pu pazpabotke popm coopa u 00pabOTKH CTATHCTHIESCKOW MHPOPMAIIUH UCTIOIB3YIOT:
HACTABJICHWE TIO0 OpraHM3alMh MPO(QUIAKTHYECKOW pPAaOOThl HAa OOBEKTaX, OXPAHICMBIX
BOEHU3UPOBAHHOMU U TIpodeccronanbHoi noxkapHoit oxpansl MBJ] CCCP;
ycTaB ciyk0bl moxkapaoi oxpansl MBJl CCCP;
dbopmy, TpUBEIACHHYIO B Ta0I. 4.

Ta6nuna 4
Haunmenoanue Anammsupyemoe cobstre | [TopsiikoBerit Jlata u Bpems Bpewms 7 O6mee
AQHAIN3UPYEMOTO (mpnunHa) HOMeEp CyIecTBOBaHMs | BpeMs (T)
JJIEMEHTA HanmenoBanne |O60o3HaueHne | peaiM3aluy | oOHApYKCHUS YCTpaHeHHUs COOBITHSA paborl i-
o0BekTa COOBITHS | (BO3HMKHOBEHUS) | (BO3HUKHOBEHMS) IIPUYMHBI ro
(IpU9IKHBI) NPHYHHBL TPHUYHHBI JIIEMEHTa
o0beKTa,
MHH
Kommpeccop Pazpymrenue f, 1 01.03.84 1.3.84 5 18*17
MEepBOTo Kackaza Y3JI0B U 10-35 10-40
nerainei 2 10.4.84 10.4.84 4
MOPIIHEBOI 15-17 15-21
TpyMIIEL 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 ocHOBaHMHM COOpaHHBIX JaHHBIX BBIYUCIAIOT KO3 ¢uIueHT Oe3omacHocTH K, B
CJIEeyIOIIeH MOCIeA0BaTEeILHOCTH.

4.9.1. BBIUHCIAIOT CpeAHEe BPEMs CYIIECTBOBAHHUS IMOKAPOB3PHIBOOMACHOTO COOBITHS (To)
(cpemnee BpeMsi HaXOXKJIEHUS B OTKa3e) 1o Gopmyiie

1 m
To=— ) T,
’ m;;‘ (68)

TJIe Tj - BpeMs CyIIECTBOBAHUS I-TO M0XXapOB3PBIBOOIIACHOTO COOBITHUS, MUH;
m - oO1iee KOTUYECTBO COOBITUH (M3AeNnii);
] - TIOPSAAKOBBIN HOMEP COOBITHS (M3 ).

4.9.2. Toueunyto onenky aucrepcunn (Do) cpemHero BpeMeHM —CyIIECTBOBaHUS
M0’KapOB3PHIBOONIACHOTO COOBITHS BEIYUCIISAIOT IO (hopmyIie
1 & 2
Dy =—— Z(Ti —7,)°"
m-1-= (69)

4.9.3. Cpeanee KBaJpaTUUYECKOE OTKJIOHEHHE (Gr9) TOUEUHOM OLEHKU CpPEIHEr0 BPEMEHU
CYIIIECTBOBaHMS COOBITHUS - To BEIUUCIISAIOT IO (hopMyIie

1 m
JTo :ﬂDO = PP E (TJ- —TO)Z.
m=113 (70)

4.9.4. U3 tabn. 5 BeIOMpAIOT 3HaUeHHE KOG PUIMEHTa tg B 3aBUCUMOCTH OT YUCIIa CTENeHen
cBoOo 161 (M-1) ipu HoBepuTenbHOM BeposiTHOCTH [3=0,95.

Tabnuma 5
m1 | 1 | 2 | or3m05 016 10 10 Or 11 10 20 20
t, | 1271 | 430 | 3,18 2,45 2,20 2,09

4.9.5. Koaddunument Oe3zomacHoctu (K;) (KO3pGUIIHMEHT, YYUTHIBAIOIINN OTKIOHEHUE
3HAUYCHMsI TIapaMeTpa Tp, BBIUMCICHHOTO 1O dopmyne (68), OT €ro HUCTUHHOTO 3HAYCHMUS)




BBIYUCIISIOT U3 (POPMYIIBI
K, =1+ 2%
fo (71)

49.6. Ilpm peasmzanuu B TEYCHHE TOJa TOJBKO OJHOTO COOBITHS KO3(DQHUIUEHT
0€30MacCHOCTH IPUHUMAIOT PABHBIM €IUHUIIE.

5. Onpenesnenne MokapoOONACHBIX NAPAMETPOB TEIIOBbIX HCTOYHUKOB HHTEHCHBHOCTH
O0TKA30B 3JIeMEHTOB

5.1. [ToxxapoomnacHble mapaMeTphbl TEMJIOBBIX HCTOYHUKOB

5.1.1. Pa3pso ammocgeproeo snexkmpuvecmaa

5.LL1 IIpamoii yoap monnuu

OnacHOCTh IPSIMOTO y/apa MOJHHUM 3aKIH0YaeTcs B KOHTAaKTE€ IOpPHOYEH Cpenbl C KaHaJIoOM
MOJHUHU, Temrneparypa B koropom pocturaer 30000 °C npu cuiie toka 200000 A u BpeMeHU
neiictBus okoso 100 mxc. OT npsiMOro yziapa MOJIHUM BOCIUIAMEHSIFOTCSI BCE TOPIOYUE CPEABI.

5.1.1.2. Bmopuunoe 6030eiicmeue MOIHUU

OnacHOCTh BTOPUYHOIO BO3ICMCTBHMS MOJIHMM 3aKIIOYAeTCsl B HCKPOBBIX paspsaax,
BO3HUKAIOIIUX B  pe3ylbTare MHAYKIMOHHOTO U  DJIEKTPOMAarHUTHOTO  BO3JEHCTBUS
aTMOC(EpHOTO DIIEKTPUYECTBA HAa MPOU3BOJICTBEHHOE 00OpyHOBaHHE, TPYOOIPOBOIBI U
CTPOUTENbHbIE KOHCTPYKIIMU. DHEPTUS UCKPOBOTO pa3psiaa npesbimaeTr 250 Mk 1 qoctaTouHa
JUISl BOCTUIAMEHEHHS TOPIOYUX BEIIECTB C MUHUMAIBHOU sHeprueit 3axuranus a0 0,25 J[x.

5.1.1.3. 3anoc svicokoco nomenyuana

3aHOC BBICOKOI'O MOTEHIMANA B 3/1aHUE NIPOUCXOJUT [0 METAIIIMYECKUM KOMMYHUKALUSIM HE
TOJIBKO TPU MX MPSIMOM IMOPAKEHUU MOJHHUEH, HO M TPHU PACIONIONKEHUH KOMMYHUKAIIUNA B
HEINOCPEACTBEHHON 0Jn30CcTH OT MojHueoTBoAa. [Ipu coOmtoeHuun Oe30macHbIX pacCTOSHUN
MEXIYy MOJHHEOTBOJAAMH U KOMMYHHUKAIMSIMH SHEPTUs BO3MOXKHBIX HCKPOBBIX pPa3psoB
nocruraet 3Hadennit 100 Ik u 6onee, TO €CTh AOCTaTOYHA JUIs BOCIUIAMEHEHHS BCEX TOPIOYMX
BEIIIECTB.

5.1.2. Dnexmpuueckas uckpa (0yea)

5.1.2.1. Tepmuueckoe Oetlicmgue moKo8 KOpOmMK0O20 3AMblKAHUS

Temneparypy mnposoguuka (), °C, HarpeBaeMOro TOKOM KOPOTKOIO 3aMBIKaHHS,
BBIYHUCIISIOT 1O opMmyIie

2
=t + IK.S.R.TKJ’

" "
’ CopMyy (72)
rae t, - HayanpHas TemrepaTypa npoBoJHuKa, °C;

Ik 5 - TOK KOPOTKOT'O 3aMbIKaHUs, A;

R - conporuBnenue npoBoHuka, Om;

Tx.3 = BPEMsI KOPOTKOT'O 3aMbIKaHus, C;

Cup - TEMIOEMKOCTh IPOBOIHUKA, ]lm-Kr'l-K'l;

My, - Macca MPOBOJHUKA, KT

Bocnnamensemocts kabenst ¥ MPOBOJAHMKA C M3OJIALMEH 3aBUCUT OT 3HAYEHUS KPaTHOCTU
TOKa KOPOTKOTO 3aMbIKaHUs |y, T. €. OT 3HaU€HUsI OTHOMICHHUS | ; K JAJTUTENBHO AOMYCTUMOMY
TOKYy Kabens win mpoBoja. Ecnu 3Ta kpatHOCTH Gonbine 2,5, Ho MeHbine 18 ans kabens u 21
JUTSI IPOBOJIA, TO MPOUCXOIUT BOCINIAMEHEHHUE MOJIMBUHWIXJIOPUTHON U3OJISILIUHU.

5.1.2.2. Dnexmpuyeckue uckpuvl (Kaniu memania)

DOneKTpuueckue HUCKphl (Kamim MeTaiia) o0pa3yloTcs TMpUd  KOPOTKOM — 3aMbIKaHUU
AIIEKTPONPOBOJIKH, JJIEKTPOCBApPKE M TMpH IUIABJIEHUM D3JEKTPOJOB DJIEKTPUUECKHUX JIaMII
HaKaJMBaHUs o0miero HazHaueHWs. Pa3mep kamenb MeTaiuia mpH 3TOM JOCTUraeT 3 MM (IpH
MOTOJIOYHOM cBapke - 4 MM). IIpy KOPOTKOM 3aMBIKaHUU U JIEKTPOCBAPKE YACTHUIIBI BBUIETAIOT
BO BCEX HAINpPABICHUAX, U HMX CKOpOoCTb He mpesbimaer 10 m 4 M-C COOTBETCTBEHHO.
TemmnepaTypa kareiab 3aBUCUT OT BHJla METaJljla M paBHA TeMIEpaType IulaBieHus. TemnepaTtypa
Kareylb AIFOMUHUS NPU KOPOTKOM 3amblkaHuu pocturaer 2500 °C, temmepaTrypa CBapOYHBIX



YaCTHUIl U HUKEJIEBBIX YaCTHI] Jiamil HakanuBaHus nocturaet 2100 °C. Pa3mep kanens npu peske
MeTaiia Jocturaer 15-26 mm, ckopocTts - 1 M-c? temriepatypa 1500 °C. Temneparypa ayru npu
cBapke u peske pocruraer 4000 °C, mostomy ayra sBISIETCS MCTOYHMKOM 3aKUTaHMSI BCEX
TOPIOYUX BEIECTB.

30Ha pasziera YacTUI[ MPU KOPOTKOM 3aMBIKAHUU 3aBUCUT OT BBICOTHI PACIOIOKEHUS
MPOBO/Ia, HAYAJIbHOI CKOPOCTH I0JIETa YACTHUII, yIila BbIJIETa U HOCUT BEPOSTHOCTHBIN XapakTep.
ITpu BeIcOTE pacnonoxeHus rnposoja 10 M BEpOATHOCTH NONAJaHUs YacTULl Ha PacCTOsSHUE 9 M
coctapisier 0,06; 7 M - 0,45 u 5m - 0,92; npu BBICOTE PACHOJIOKEHUS 3 M BEpPOATHOCTh
nonagaHus yacTuil Ha paccrosinue 8 m cocrasisiet 0,01, 6 M - 0,29 u 4m - 0,96, a ipu BoicoTe |
M BEpPOSTHOCTH paziiera yacTuil Ha 6m - 0,06, 5 M - 0,24, 4 m - 0,66 u 3 m - 0,99.

KonnuecTBO TEMIOTHI, KOTOpOE Karulsi MeTajla CIOCOOHAa OTAaTh TOpIoYel cpeae mpu
OCTBIBAaHUU JI0 TEMIIEPATYPbI €€ CAMOBOCINIAMEHEHUSI, PACCUUTHIBAIOT CJIECAYIOIIUM CIIOCOOOM.

CpenHro0 CKOpOCTh MOJIeTa Karii MeTalljla Mpy CBOOOHOM HaieHuu (), M-C ™, BBIYHCIISIIOT
o popmyre

., = 0,5 ZgH ) (73)

e 9=9,8l M-c™ - ycKopeHHe CBOGOIHOTO [aCHHS;

H - BBICOTA TTQZICHUS, M.
3
O6bem kamu metaia (V), M°, BBIMUCISIOT 10 (hopmyrie

3
v, =79 _ 050442,
6

(74)
rae dy - IuaMeTp Karuiu, M.
Maccy kamu (M), KT, BEIYUCIISAIOT 10 (hopmyIie

m, =V, oy, (75)

TI€ p - INIOTHOCTh METAJLIA, KM L,
B 3aBucuMoCTH OT NPOAOIKUTEIBHOCTH TOJIETa KAIUIM BO3MOXKHBI TPU €€ COCTOSHUS:
JKUJIKOE, KPUCTAITU3alluH, TBEPJIOE.
Bpems nosera kamiu B pacIUIaBIEHHOM (JKHJKOM) COCTOSHMU (Tp), C, PACCUUTBHIBAIOT I10
bopmyne
_ C,-m, In T -T, |
P a - Sk Tm — To (76)

T

rie Cp - yaenpHas TEIIOEMKOCTb pacillaBa MeTaa, Joxk K
Mg - Macca Karujiu, Kr;
S¢=0,785 dzk - IUTOIIA/1b TIOBEPXHOCTH KaIlIH, MZ;
Ty, Tun - TeMIeparypa Kalldi B Haudaje ToJieTa W TEMIleparypa IUIaBICHUS MeTajlia
COOTBETCTBEHHO, K
Ty - TeMIiepaTypa OKpy>Karoleu cpessl (Bo3nyxa), K;
a - koo unrent Ternooraauu, BT, Y
KoadduimeHT TennooTaaun onpenessioT B CleAyoIel Tocae 10BaTeIbHOCTH:
a) BRIUMCIISIOT uncio PeitHonbaca mo ¢popmyse
Re = 2O
v (77)
rae dy - AnaMeTp Karum M;
v=15,1.10"° - KOA(QPHUIMEHT KHHEMAaTHUECKOM BA3KOCTH BO3yxa mpu temneparype 20°C, M2t
0) BeruucHAIOT KpuTepuit Hyccenbra mo gpopmyne
Nu =0,62 Re°’5, (78)

B) BBIYUCIIAIOT KO3 PUIMEHT TEIUI00TAauU 10 popMyIie



~ Nuig

d (79)
e A,=22-10"° - kosddurment TemmonposoaHocTH Bosayxa, Br-mt K™,
Ecnu 1<1,, TO KOHEUHYIO TeMIEepaTypy KaIlli ONPEAENA0T o popMmyIie
a-S
P gy,

Cp -m, (80)
Bpemst mosera kamiy, B TEYCHHE KOTOPOTO MMPOUCXOUT €€ KPUCTAIUIH3AIMS, ONPEACTISIOT 110
bopmyie

a

T :TO+(T11_TO)'exp (_

KOH

_ m-C,,
T, = )
a-S-(T,,—To) (81)
rie Cyp - yenbHas TemIoTa KpUCTAIIM3alul METalIa, I[)K-Kr'l.
Ecnu t,<t<(tp+7p), TO KOHEUHYIO TEMIIEpATypy KaIlld ONpPeNestoT 1o hopmyiie

TKOH = Tnfl' (82)

Ecmn ©>(tp+14p), TO KOHEUHYIO TEMIIEpaTypy KaIUIM B TBEPAOM COCTOSHHU OIPEIEISAIOT MO
dbopmyre
o-S
— K
T =To+ (T, ~Ty) -xp =L Je=(z, +7,)]
k "k (83)
1 -l
rae Cy - yaenbHas TeII0eMKOCTh MeTainta, Jlk-kr K™,
KomuuectBo Ttemna (W), Ik, oTmaBaemoe Kaljiedl MeTaula TBEPAOMY WU KHJIKOMY
rOproYeMy MaTepHaiy, Ha KOTOpPbIi OHa IoTaa, BEIYUCISIOT 1o (hopmyiie

W:Vk'pk'Ck'(TKOH_Tcg).K’ (84)

rae Tes - TeMIIepaTypa caMOBOCIUIAMEHEHHS TOpIoYero Matepuana, K;

K - ko3 dUIHMEHT, paBHBI OTHOLICHUIO TEIUIA, OTIAHHOTO TOPIOYEMY BEIIECTBY, K DHEPTHUH,
3allaCeHHOM B Karljie.

Ecnu oTcyTCTBYEeT BO3MOXKHOCTH onpeeneHus koagduuuenta K, To npunumarot K=1.

bonee ctporoe omnpeneneHne KOHEYHOW TeMIEpaTyphbl KallJd MOXET OBbITh MPOBEIEHO MPHU
ydyeTe 3aBUCUMOCTH K03((HUIIMEeHTa TeMI00TJaul OT TEMIIEPaTypBhl.

5.1.2.3. Dnexmpuueckue 1amnvl HAKAIUBAHUL 0OWe20 HA3HAYEHUS
[ToxkapHast OMaCHOCTh CBETMJILHUKOB 0OYCIIOBJIEHA BO3MOXKHOCTBIO KOHTAKTa rOproYel cpeibl ¢
KOJIOOW  DJIEKTPUYECKOW  JIaMIbl ~ HAKaJMBaHWSA,  HAarpeTOd  BBINIE  TEeMIepaTypbl
CaMOBOCIIJIAMEHEHHsI TOpIoYei Cpesibl.

550 Pomo-aaume 27587

500
450
Wiy
150
300

—

Temnepa mypa, *C
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UYepr. 3

TemmnepaTypa HarpeBa KOJOBI SJEKTPUUYECKON JIAMIIOYKHA 3aBHCUT OT MOIIHOCTHU JIAMIIBI, €€
pa3MepoB W PACIIONOKEHUSI B MPOCTPAHCTBE. 3aBUCHMOCTh MAaKCHUMAJIBHOW TeMIlepaTypbl Ha
K0J10€ TOPU30HTAILHO PACIIONIOKEHHOM JIaMITBI OT €€ MOIITHOCTH U BPEMEHU MpHUBEIeHA Ha YepT.



3.
5.1.2.4. Uckpvl cmamuueckoeo 3nekmpuiecmed
Onepruto uckpsl (W,), [k, cnocoOHON BO3HUKHYTh IO/ JAECUCTBUEM HAIPSKEHUS MEXKIY
IUIACTUHOM M KakUM-THOO  3a3€MJIEHHBIM  IIPEIMETOM, BBIYMCISIOT [0  3alaceHHOU
KOHJIEHCATOPOM SHEPrHH U3 (OPMYITBI

. 2
W, =0,5CU", (85)
rae C - eMKOCTh KoHzeHcaTopa, D;
U - nanpsbxenue, B.

Paznocth MNOTCHIUAJIOB MCXKAY 3apsA’KCHHBIM TCJIOM U 3eMiIei HU3MCPAIOT BJICKTPOMCTPAMHU B
PE€aIbHBIX YCIIOBHAX IIPOMU3BOACTBA.

YEQEUR 3ACKITIDIVECATRD DAIPATG,

S

3, An

s s
- N

'
-

T T T R T T

0 5 1015 2025 30 35 W0

Nomenguar va venolexe, K8
Yepr. 4

Ecmm Wg>0,4 W,,; ( W,,; - MHHUMaJIbHAss SHEPrUsl 3aXKHTaHUs CPEIbl), TO HCKPY
CTaTUYECKOT'0 3JEKTPUUECTBA PACCMATPUBAIOT KaK UCTOYHUK 3aXKUTaHUSL.

PeanbHyto OmacHOCTb MpPENCTaBISET «KOHTAKTHAs» BJIEKTpU3AlMs JoJed, paboTaromux c
JBIDKYILIUMHCS.  IUAJIEKTPUUECKUMH  MarepuaiaMmu. [Ipu CONpUKOCHOBEHMM YelOoBeKa C
3a3€MJICHHBIM IIPEIMETOM BO3HHMKAIOT MCKpbI ¢ 3Hepruei or 2,5 no 7,5 mJIx. 3aBUCHUMOCTH
DHEPrUM 3JIEKTPUUYECKOIO pa3psla C Tejla YEJIOBEKa M OT MOTEHLHala 3apsAJ0B CTATUYECKOTO
AIIEKTpUYECTBA [TIOKa3aHa Ha YepT. 4.

5.1.3. Mexanuueckue ((ppukyuoHnmsie) UCKpbl (UCKPbL OM YOapa u mpeHus)

Pa3meps! uckp ynapa u TpeHUs, KOTOpbIE MPEACTaBISAIOT cO00I pacKaJeHHYIO 10 CBEYEHUS
YaCTUYKY MeTajula WM KaMHs, 0ObIYHO He mpeBbimaoT 0,5 MM, a UX TemrepaTrypa HaXOAUTCS B
npelenax TeMIlepaTypbl IUJIaBI€HHS MeTauia. Temmeparypa HCKp, oOOpa3yloIIUXCs MpHU
COYJIapeHUHU METAJIJIOB, CIIOCOOHBIX BCTYNATh B XMMUYECKOE B3aMMOJEHCTBHUE APYT C APYTrOM C
BbIJIEJICHUEM 3HAYUTENIbHOTO KOJMYECTBA TEIJIa, MOKET MPEBBIIIATh TEMIIEPATypy IUIaBJICHUS U
MI03TOMY €€ OIPENEISIOT IKCIEPUMEHTAIBHO WA PACUETOM.

KonuuecTBo TEIOTHI, OTAaBaEMOE UCKPOM MPHU OXJIAXKIEHUU OT HayaJIbHON TeMIeparypsl iy
JI0 TeMIepaTypbl CaMOBOCIUIAMEHEHHUsI roprodei cpensl tc, BbUuciAT 1no Qopmyne (84), a
BpeMsl OCTBIBaHUS T - CIETYIOIIIM 00pa3oM.

OtHomenue Temnepatyp (®y) BEIUUCIAIOT N0 hopMmyIie

t —t

—_H_ Ce

t,—t, (86)

3

n

rae t; - remnepatypa Bo3ayxa, °C.
Koadduuuent reroornaun (), Br-m 2K, Beramcisior mo bopmyne

rJ1e W, - CKOPOCTb ITOJIETa HCKPBI, M-C .
CxopocTb HCKpHI (W), 00pa3yroleics mpu yaape cBOOOJHO MAJArOIIEero Tea, BEIYUCISIOT
o ¢popmyie

W, = 2gH , (88)



a Ipu yaape o Bpamiaromieecs Teio mo Gopmyse
Wu=272'-n-R, (89)

rJie N - YaCTOTA BPALICHHS, C

R - paguyc Bpalaromerocs Tena, M.

CkopocTb moJsera UcKp, 00pa3yrIIUXCcs Ipu padoTe ¢ yIapHBIM HHCTPYMEHTOM, IPUHUMAIOT
paBHO# 16 M-C”, @ C BBICEKACMBIX npu X0a60€ B 00yBHU, TOIOUTON METALTHICCKUMH HabokaMu
WJIM TBO3ISIMH, 12 M-c

Kpurepuii buo BeraucisroT no gpopmyie

B - ad,
A (90)
rae d, - AuaMeTp UCKPHI, M;
Auw - K03(D(UIMEHT  TEmJIONpPOBOJHOCTH  METa/la  UCKPbl NPH  TEMIeparype

1 el
caMOBOCIUTaMEHEeHHs Toprouero Bemectsa (i), Br-m K™,
[To 3HaYeHHUSIM OTHOCHUTEIHHON M30BITOYHON TeMIlepaTypsl O, U Kputepus Bj onpeAenstoT 1o
rpaduxy (uept. 5) kpurepuii Pypbe

7

Yy
ar aos qor 49 1 8,

r/R={
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aor gus g1 43 5 10 S0 00 580000
Fo
Yepr. 5
JTMTeIhHOCTh OCTHIBAHHS YACTHIIBI MeTAILIA (T), C, BEIYUCIISIIOT IO (hopMyJie
F
— 0 2
T = 7 ’ du Cu Pus
u (91)

rae Fo - kputepuit @ypsbe;
Cy - TENmIOEMKOCTh MeETajula MCKPbI IIPU TEMIIEPAType CaMOBOCIUIAMEHEHMSI TOPHOYETO
BEIIECTBA, I[)K-Kr'l-K'l;
Ly - TUIOTHOCTh METAJLIa UCKPBI IIPU TEMIIEpaType CaMOBOCIIAMEHEHHUs TOPIOYErO BEIIECTBA,
KP-M.

[Tpy HaNIWYUKM SKCIEPUMEHTAIbHBIX JaHHBIX O MOJKHUTaOLIEH CIOCOOHOCTH (PPUKIIMOHHBIX
UCKpP BBIBOA 00 MX ONACHOCTH Ul aHAIM3MPYEMOW Toproyeil cpeisl JoMycKaeTcs JienaTh 0e3
IIPOBE/ICHUS PACUETOB.

5.1.4. Omkpvimoe naama u uckpol oguecamenei (neueti)

[TocxapHast OomacHOCTh IUIAMEHHM OOYCIIOBJI€HA HWHTEHCHUBHOCTBIO TEIJIOBOI'O BO3JEHCTBUS
(MJIOTHOCTBIO  TEIUIOBOTO TOTOKA), IUIOMIAJbI0 BO3JCHCTBUSA, OpUeHTauueill (B3auMHBIM
pacrojIoKeHUeM), MEePUOJUYHOCTRI0O M BPEMEHEM €ro BO3JCHCTBHUS Ha TOpIOYHE BEIIECTBA.
[TnoTHOCTH TerioBOro moroka AU(GQY3UOHHBIX IUIAMEH (CHMYKM, CBEYM, T'a30BOM TOPENKH)
cocraBmsier 18-40 kBr-m?, a MpeBapUTENbHO TEepEeMEIIaHHbIX (IMasIbHbIE JIAMIIbI, Ta30BbIe
ropenku) 60-140 kBr-M? B Tabu. 6 IIPUBEACHBI TEMIIEPATYPHBIE U BPEMEHHBIE XapaKTEPUCTUKU
HEKOTOPBIX IUIAMEH ¥ MAJIOKAJIOPUMHBIX UICTOYHUKOB TEILIA.

Tabnuua 6

HanmenoBaHue ropsimiero BemecTsa (M3aeI1s1) Win
105KapOONaCHOM ollepaluu

Temneparypa miamenu (TIeHUs
wiu Harpesa), °C

Bpewms ropenus
(TneHus), MUH

HCFKOBOCHH&MGHHIOHII/ICCSI 1 ropro4yme XUAKOCTHU
HPGBGCI/IHa " JICCOIMUJIIOMAaTepHraJibl
HpHpOﬂHLIC U CO)KM)KCHHBIC I'a3bl

880
1000
1200




T'a3oBas cBapka MeTauia 3150 -

T'a3oBas pe3ka MeTauia 1350 -

Treromias manupoca 320-410 2-2,5
Tnetormas curapera 420-460 26-30
[opsiiast cnuyka 600-640 0,33

OTKpbITOE TUIAMsI OMACHO HE TOJIBKO MPHU HEMOCPEACTBEHHOM KOHTAKTE C TOprOUYel cpeoi,
HO ¥ 1Ipu ee 00irydeHun. MiHTeHcuBHOCTH 001ydeHus (Jp), BT-M %, BBIYHCISIOT 110 dhopmyie

T, (1.}
9,=57¢,, [ﬁj _(158] Q1
(92)
e 5,7 - ko3 GHUUHEeHT H3TydeHns aGCOIIOTHO YepHOro Tera, Br-m2-K™;

€np - IPUBE/ICHHAS] CTEIIEHb YEPHOThI CUCTEMbI

1 1

& np— 8— + g— -1 s
b (93)

€¢ - CTENEHb YePHOTHI (pakesna (Ipu ropeHun aepesa pasHa 0,7, Heprenpoaykros 0,85);

€3 - CTETIEHb YEPHOTHI 00JIy4aeMOro BEIIeCTBAa IPUHUMAIOT 110 CIIPABOYHOM JIUTEPATYPE;

Ty - Temnepatypa (akena miamenu, K,

T, - TEMIIEpATypa TOprOYEro BemecTna, K;

@1¢ - KOOPPULIUEHT 00IYdEHHOCTH MEKAY U3Iydaroueil 1 001ydyaeMoi IOBEPXHOCTAMH.

Kputrnyeckne 3Ha4eHUSI HHTEHCHBHOCTH OOJYYEHUS B 3aBHCHUMOCTH OT BPEMEHH OOTy4eHUS
JUTSL HEKOTOPBIX BEIIECTB MPUBEACHBI B Ta0I. 7.

[ToxxapHasi OMAacHOCTh MCKP MEUYHBIX TPYO, KOTENBHBIX, TPYO MAapOBO30B W TEILUIOBO30B, a
TaKk)Ke JPYrHMX MallldH, KOCTPOB, B 3HAUUTEIbHOW CTENEHU OMpeNeNsieTcs UX pa3MepoM U
TEMIIEpaTypoil. YCTAaHOBJIEHO, YTO HCKpa JWAMETPOM 2 MM II0KapOONacHa, €CIU HMEeT
temriepatypy okoiio 1000 °C, nuamerpom 3 mm - 800 °C, nuamerpom 5 mm - 600 °C.

Temnoconepxanne W BpeMs OCTBHIBAHHUS MCKPBI 710 O€30MacHOCTH TEMIEPaTyphl BBIYUCISIOT
no ¢opmynam (76 u 91). Ilpu 3TOM AuMamMeTp MCKphHl MPUHHUMAIOT 3 MM, a CKOPOCTh MOJETa
UCKPBI (W), M-c"L, BEIYHCIISIOT 110 dhopmyie

Wu :1[0,5W5 +5H ’ (94)

-1.
rze Wy - CKOpOCTb BETPa, M-C
H - BeicoTa TpYyOBI, M.

Tabnuma 7
MuHHMManbHas HHTEHCUBHOCTD OOTyUeHHs, Br-m™? pu
Marepuan MIPOJOJDKUTEIBHOCTH O0IyUEHHsI, MUH
3 5 15
JpeBecuna (cocHa BIaXHOCTBIO 12 %) 18800 16900 13900
JlpeBecHO-CTpyKeUHas IUIATa 13900 11900 8300
IIOTHOCTBIO 417 Kr-M™

Topd OpukerHsIi 31500 24400 13200
Topd kyckoBoii 16600 14350 9800
XJ10MOK-BOJIOKHO 11000 9700 7500
CouCThIN MIACTHK 21600 19100 15400
CTeKJIOIIacTUK 19400 18600 17400
[epramun 22000 19750 17400
Pesuna 22600 19200 14800
Yronb - 35000 35000

5.1.5. Hacpes eewjecms, o0moenibHbIX V3108 U NOBEPXHOCMEL  MEXHOLO2UUECKO2O
0bopyoosanus

TemnepaTypy HarpeBa OJJIEKTPONpPOBOAA TMPU BO3HUKHOBeHHMH meperpy3ku (lx), °C,
BBIYHCIISTIIOT IO popMyIie




2

tolc = th.H + II_ (tJIC.H _t(‘p.H )’

oon (95)
rac tcp.ﬂ - HOpMaTHuBHasA TCEMIICpaTypa CpCAbl JId IPOKIAJAKKM MpOBOA4d, MPUHHUMACTCA B
COOTBETCTBUHA C IIpaBUjIaMH 3HeKTpOO60py,Z[OBaHI/IH, YTBCPKACHHBIMHA

["ocauepronanzopom, °C;
I - bakTHUEeCcKUii TOK B IPOBOJHUKE, [I;
tn - HOpMaTHBHAsI TEMIIEpaTypa KHIIbI JIeKTporipoBoa, °C;
| 1on - JOITYCTUMBIN TOK B TPOBOJIHUKE, A.
TemnepaTypa raza npu cxaTuM B KOMIIpECCOpe M OTCYTCTBUHM ero oxjaxnaeHus (7y), K,
BBIUUCIISIIOT O (hopmyIie
p (k-1)/k
TK = TH ’ . !
b (%6)
rae Ty - TeMiieparypa ra3a B Hadaje cxkatus, K;
Py, P, - taBneHre ra3a B KOHIIC M HaYaJle C)KaTH, KF-M'Z;
k - mokasarensb agmabatel (paBeH 1,67 u 1,4 COOTBETCTBEHHO I OJHO- M JABYXATOMHBIX
ra3os).
JIJ1st MHOTOAQTOMHBIX Ta30B ITOKA3aTelb aJinadaThl BEIYUCISIIOT 110 (hopMyJie

k:Cp/Cv' (97)

11

rae C,, Cy - n300apHas ¥ N30XOpHAs yJIeIbHBIE MAaCCOBBIE TEIJIOEMKOCTH Ta30B, JIk-kr K.
TemmnepaTypy HarpeBa 3JEKTPUYECKMX KOHTAKTOB TMPU BO3HUKHOBEHHH TOBBIIIEHHBIX

nepexoIHbIX conpotuBieHui (1), °C, BBIYUCIAIOT 110 Gopmyrie

T

l-e ™ |
Sao6m (98)

tH.K = tcp +
(o)
rue tp - Temneparypa cpensl, C;
T - Bpems, C;
Ty - TIOCTOSIHHAsI BpEMEHU HarpeBa KOHTAKTOB, C;
P - sniekTpuyeckasi MOIIHOCTD, BBICIAIONIAACS B KOHTAKTHBIX Niepexojax, Br;
S - TIOIIaIh TOBEPXHOCTH TEINIOOOMEHA, M
. -2 11
Ologm - 001THH KoadPuimeHT Temioornauu, Br-m =K.
Jlo MakcuManbHOM TeMIepaTyphl KOHTAKTHI HATPEBAIOTCS 32 BPEMS

T =57 . (99)

DIIEKTPUUECKYI0 MOIIHOCTH (P), BBIIETSAIONIYIOCS B KOHTAKTHBIX MEPEX0J1aX BBIYUCIAIOT 1O
bopmyne

i=1 (100)
rae | - Tok B cetn, A;
Ui - majieHre HANpsHKEHUs B I-i KOHTAKTHOW Tape B AJICKTPUYECKOM KOHTaKTe, B;
1 - KOJTUIECTBO KOHTAKTHBIX Map B KOHTAKTE.
3HaueHue TAJCHUS HANPSHKCHWH Ha KOHTAKTHBIX mapax U; 1is jeraneil M3 HEKOTOPBIX
MaTepHayioB MPUBEICHBI B TA0I. 8.

Tabnuma 8
HaumenoBanue marepuana AmoMUHUN I'padur JlatyHp Menp Cranb
AroMUHUN 0,28
I'padur 3,0 3,0
Jlarynp 0,63 2,4 0,54

Menp 0,85 3,0 0,60 0,65




| Crams 14 16 | 21 | 30 25

Koadduiuent temnooOMeHa BBIYHCISAIOT B 3aBUCUMOCTH OT TeMIIEpaTypbl KOHTAaKTOB I10

dbopmynam:
a,5=407 3, —t,, ecu t, <60 °C; (101)
Ay =11,63¢*°%% | ecru t, >60 °C. (102)
[TocTosiHHYIO BpEMEHU HarpeBa KOHTAKTOB BBIYHUCIISIOT 1O (popmysie
Cm
T =",
Sa obwy (103)

1 el
rae C - yaenbHas MaccoBasi TEIJIOEMKOCTh MeTajljla KOHTakToB, Jlx-kr K™
M - Macca KOHTAKTOB KT.
Pacuer t,x mpoBOAAT B claeayrOLIEH MOCAEAOBATENbHOCTH. [N 3aaHHON TeMIieparypsl iy«

BBIYHCIIIOT Oosy M C, a 3arem mo dopmyne (98) BeuucnsaoT ty. Ecim BeiOpanHoe u
BBIUMCIIEHHOE 3HaueHus {,, oTimyaroTca Oojiee yeM Ha 5 %, TO BBIYMCIEHHE HEOOXOIUMO

IIOBTOPHTb.
Temneparypy HNOAIIMIIHUKA CKOJIBKEHHUS IIPU OTCYTCTBUM CMAa3KM W IPUHYAUTEIBHOIO

oxnaxaeHus (t,c), °C, BBIMUCIAIOT 110 GopmyJIe

:
e =ty F——(1-e ™),
X ogui S (104)
rue t, - Temneparypa cpensl, °C;
0=0,44 fNdn - koo Punuent mourHoctH, BT;
f - KOdPUIIMEHT TPEHUS CKOTBKEHHUS;
N - cuta, IeiicTByrOIIas Ha MOIIUITHUK, KT
d - quameTp mMna Baa, M;
1 - 4aCTOTa BPAIlCHUS Baja, MUH
S - muom@aap MOBEPXHOCTH TEII00OMeHa (TIOBEPXHOCTh TOANIMITHUKA, OMbIBacMast
BO3/IyXOM), M
7- BpeMst pabOThI MOIIINITHHKA, C;
mC
T =

n
a 06wy Sm - IOCTOAHHAA BPEMCHHU HArpeBa NOANIUITHUKA, C;
M - Macca NOAIINIIHUKA, KT.

Bpewmst nHarpesa noammmHnKa (1), ¢, A0 3aJJaHHON TeMIIepaTyphl BEIYUCISAIOT IO popmyrie

(24

r=7,In .
a—a uﬁms (tn.c - tgp) (105)
[TpakTHdecku Mmpu T=5T, TemrepaTypa MOIIIAITHAKA TOCTUTACT MAaKCHMAJILHOTO 3HAYCHUS,
BBIYHCIIIEMOTO 110 (hopmyJie
a

CHI (106)
B ¢opmynax (106, 107, 108) xo3¢hdunueHT TerooOMeHa Olosy BBIYUCISAIOT 10 (hopMyaam

(101 nm 102).

[TocnenoBarenbHOCT,  pacueTa  TeMmmepaTypbl  MOJIIMIIHMKA  aHAJOTHYHA  pacyuery
TeMIIepaTypbl HarpeBa KOHTAKTOB.

5.1.6. Haepes seuwjecme npu camogo3eopanuu

MuHuManbHy0 TEMIEPATYpPy CPeAbl, IPU KOTOPOU NMPOUCXOIUT TEMJIOBOE CaMOBO3TOpPaHUE,
BBIUHCIISIIOT U3 BBIPAXKEHUS

t  ~t

max cp




a BpEMs HarpCBaHus BCIICCTBA JO MOMCHTA CAMOBO3IOPaHUs U3 BBIPAKCHUA

1
Ich :_(AB _Igtc)’
nB

(108)
rae tc - TemnepaTtypa okpyxaroniei cpeasl, °C;
Tc - BpeMs HarpeBa, 4;
Ap, A, Np, N, - SMIIMPHYECKHE KOHCTAHTBHI;
S - ynenbHas IOBEPXHOCTh Te, M
S — E =2 1' + 1 + l ,
\Y Il b h (109)

rie F - monHast HapyKHasi IOBEPXHOCTb TeNIa, M;

V - 00BeM Tela, M3;

I, b, h - pasmepsl Tena BIOJIb COOTBETCTBYIOIICH KOOPAMHATHOW OCH, M; HAIpUMEp, IS
NpsSIMOYTOJIbHOTO mapajvienenunena, | - mmHa, b - mmpuna, h - Beicora; s
wwmaapa: 1=b=Dy, h - BeicoTa; mis mapa: I=b=h=D,, u 1. 1.

52. HVHTEHCUBHOCTHL OTKa30B DJJIEMEHTOB o0OoOpymoBaHHs, mNpuUOOPOB U

amnmapaToB

3aBUCUMOCTh WHTCHCHBHOCTH IMOBPEXKICHHH O00OPYIOBaHUS, MPUBOIAIIMX K B3PBIBY, OT

B3PBIBOOIIACHON KOHIICHTPAIMK JUIs TPOM3BOJCTBA JUBUHHIIA, METaHA, STWJICHA M aMMHaKa
MpUBeJeHA Ha 4epT. .
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min 1 max A
- - - Cpe/IHHC 3HAYCHUS
1 - pnanEL; 2 - 3aABUKKY;
3 - ckpyOephI; 4 - oCcymUTEN!;
5 - KOHJIEHCATOPBI; 6 - EMKOCTH:
7 - TpyOBI

Yepr. 6

VMHTEHCHUBHOCTh OTKA30B PA3IUYHBIX 3JIEMEHTOB TEXHOJIOTUYECKUX alliapaToB M 3alTUTHBIX
YCTPOMCTB onpeaenstoT mo Tabdmn. 9, 10.

TaOnuma 9
HNHTEeHCHBHOCTL 0TKA3a DJIEMEHTOB

-1
HaumeHnoBanue anemeHTa VHTEeHCHUBHOCTH OTKAa30B (%106).11

Huxnuil npepen | CpenHee 3HaUCHHE | Bepxnuii npenen

MexaHn4yecKHe JIEMEHTHI
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Jdudpepennmanst
3a)KIMBI
Konba nepemeHHOro ceueHust
Kopo0Oxu koneHuaToro Bajia
Kopobxu nepenau:
COEMHUTEJIbHBIC
CEKTOPHEBIE
CKOpPOCTHBIE
Kopnyca
Myt
CLETIJICHUS
CKOJIbXKEHUS
Orparnyurenn
OrpaHHYUTENBHBIE CMEHHBIE KOJIBIIA
IIporuBoBeCH:
Gonbive
MaJble
IIpyxunsl
ITpuBonsr:
CO IIKMBOM
JIOTIOTHUTEIBHOTO CepBOMEXaHU3Ma
OOBIYHBIX CEPBOMEXaHN3MOB
6oJiee SKOHOMUYHBIE
MeHee
IIpuBoAHBIE peMHU Nepegay
IMoammnuuku:
IIaPUKOBBIE
COEIMHHUTENBHBIX My(]T
POIMKOBEIE
[ITapukonoAUIUITHUKY:
MOIIHBIE
MAaJIOMOIIIHbIE
Peccopsl manoMo1HbIe
Pomuku
CoenuHeHHUS:
MeXaHHUYEeCKHe
BpalaroIuecs
nastHbIe
CoenuHuTeNbHBIE KOPOOKH
CepBoMeXaHU3MBI
CrepxHu
YcTpoiicTBO CBA3M:
HaTpaBJIeHHBIE
ITOBOPOTHEIE
rudKue
KECTKHE
OUIBTPEI MEXaHUYECKUE
[lecrepau
IlItanru noyHxepa
tudTsr:
C Hape3Koi
HaTIpaBJIIONINE
[[TapHUpbl yHUBEPCAIBHBIE
[Taccu
OKCLEHTPUKU
IIpyxxuHsbI
TemnmooObMeHHUKH

FI/I)IpaBJ'II/I‘{CCKI/IG U ITHCBMATHUYCCKUEC 3JICMCHTHI

Huadparmer

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
0,002

0,006
0,65
1,12

0,001

0,09
2,21

0,1

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

0,2
0,912
2,175
11

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
0,3
0,12
0,68

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

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
3,6

0,62

3,21
0,049
1,348
0,049
1,8
0,98

0,1
2,6
12,0
0,004

0,42
18,6

0,9




VcTOYHMKM MOIIHOCTH THAPABIMYECKHE
3aJBIKKH KJIallaHOB
3aIBIKKH BO30YKICHHS
Knanansr:
LIAPUKOBBIE
pBIYaKHBIE
Harpy>KCHHBIE
CBEPXCKOPOCTHBIE
00X0IHBIE
CTOTIOPHBIC
KOHTPOJIbHBIE
JpCHaKHBIE
HAaIOJIHHUTEIIHbIC
MIOIUIAaBKOBBIC
TOpIOYero
JaBIICHUS
TIepBUYHbIC
JIBUTATEIs
peryasTopa
pasrpy304HbIe:
JTaBJICHUSA
TEPMHUUYECKHE
pe3epByapHbIe
CEJICKTOPHBIE
PETYIHPOBOYHBIC
PYYHBIE TIEPEKITIOYAIOIINE
CKOJIB3SIIITHE
IIOJI3yHKOBBIE
COJICHOWHBIE:
TPEXXOZOBBIC
YETBIPEXXOT0BBIC
UMITYJIbCHBIE
IIepeIyCKHbIE
pasrpy304HbIe
CepBoKIamaHbl
ManomeTpsl
MoTopbl THAPABINYECKUE
Harnerarenu
Hacocsl ¢ ManmHHBIM TIPHBOIOM
[Nopiran ruapaBIYecKre
IIpuBOIbI TOCTOSIHHOM CKOPOCTU ITHEBMATUUYECKUE
ITpoxnaaxu:
MIPOOKOBEIE
MIPOTINTaHHbIE
n3 craBa «MoHeIb»
KOJIbIIeO0pa3HbIe
(eHOOBBIE (TTTACTMACCOBBIE)
pE3UHOBBIE
Perynstopsr:
JIABIICHUS
THJIpaBIIMYECKHE
ITHEBMaTHYECKHUE
PezepByapsl rupaBinuecKue
Cunb¢hoHnsl
CoenuHeHus:
THIIPaBIMYECKUE
ITHEBMaTHYECKHUE
CoenuHHUTENbHBIE MY(DTHI THIPaBINIECKIE
Tpy6onpoBo st
Hunuuapst
unmuHaps! THEBMATHYECKHE

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
0,135
1,45
0,342
1,12
0,08
0,3

0,003
0,05
0,0022
0,01
0,01
0,011

0,89

3,55
0,083
0,09

0,012
0,021

0,25
0,005
0,002

6,1
51
0,212

4,6
4,6
5,7
3,4
2,2
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
1,3
1,8
2,4
8,74
0,2
2,8

0,04
0,137
0,05
0,02
0,05
0,02

4,25
3,55
7,5
0,15
2,287

0,03
0,04
0,56
11
0,007
0,004

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
15,0
2,25
3,57
31,3
0,85
6,2

0,077
0,225
0,908
0,035
0,07
0,03

15,98

15,98
0,27
6,1

2,01
1,15

4,85
0,81
0,013




Imanru:

BBICOKOI'O JIaBJICHUS 0,157 3,93 5,22
rubKue - 0,067 -
MTHCBMATUYCCKHE - 3,66 -
Tabmnuma 10
NHTEHCHBHOCTD OTKA30B 3aIIUTHBIX YCTPOMCTB
HaumeHnoBaHue 3neMeHTa CpenHee 3HaUE€HHE HHTCHCUBHOCTH OTKa30B
(1-10%), 4
WHIUKaToOpsl B3PHIBOB aBTOMATHYECKMX CHCTEM ITOJABICHUS 0,25
B3pbIBOB (ACIIB)
Bnokn ympaBineHHS aBTOMATHYECKHX CHCTEM  IIOJIABJICHUS 0,12
B3pBIBOB (Ha KaXKbIH KaHAT)
I'maponymku I'TT (ACIIB) 0,27
Opocurenu AC (ACIIB) 0,32
ITnameorcekarenu [1O (ACIIB) 0,39
Ka6enu (ACIIB) 0,047
IIpenoxpanuTtenbHbIC MEMOPaHBI 0,0112
HIPH/IOKEHHUE 4
Cnpasounoe

METO/ OLIEHKH SKOHOMHWYECKOM Y®®EKTUBHOCTHU
CHUCTEM OXKXAPHOM BE3ONMACHOCTH

1. DxoHomuueckas ouneHka 3G (HeKTUBHOCTU 3aTpaT Ha obecrnevyeHue MmoxKapHoi
0e30IacHOCTH

1.1. OddexTuBHOCTD 3aTpar  Ha obecrieueHue MOXKapPHOU 0€30MacHOCTH
HApOJHOXO3SIMICTBEHHBIX OOBEKTOB SBISIETCS  O0S3aTENbHBIM  YCIOBHEM TIPH  TEXHHKO-
SKOHOMHYECKOM OOOCHOBAaHUU MEPONPUATUN, HAMPABICHHBIX Ha TOBBIIICHHE MOKapHOU
6e3omacHoCcTH. PacueTsl SKOHOMUYECKOTO 3¢ (eKTa MOTYT HCIIONb30BaTHCS MPH ONPEIEICHUN
IEH Ha HAy4YHO-TEXHHYECKYI0 MPOAYKLHUIO IMPOTHUBOIMOKAPHOTO HA3HAYEHUs, a TaKxKe s
000CHOBaHUSI BBIOOpa MEPONPUITHI 1O OOECIEUEHUI0 TMOXApHOW O€30MacHOCTH MpHU
(GOopMHpOBaHHUN I[UIAHOB HAYYHO-MCCIIEOBATENBCKUX UM ONBITHO-KOHCTPYKTOPCKHX padoT,
HKOHOMHUYECKOTO U COIIMATILHOTO Pa3BUTHS OOBEKTOB.

O¢ddexkTuBHOCT, 3aTpaT Ha oOecreueHHe IOKapHOH O0e30MacHOCTH OIpeneNseTcss Kak
COLIMATBbHBIMU  (OLICHMBAE€T COOTBETCTBUE (DAKTHUUECKOIO IOJIOKEHUS YCTAHOBJICHHOMY
COLMAJIbBHOMY HOPMaTHBY), TaK U SKOHOMHUYECKUMH (OLIEHUBAET JOCTUIaeMbIii SKOHOMHUYECKUI
pe3yabTaT) MOKa3aTesIMHU.

OKoHOMUYeCKUH 3(p(eKT oTpakaeT COOON IMPEBBIINIEHUE CTOMMOCTHBIX OLEHOK KOHEYHBIX
PE3yaBTATOB HAJl COBOKYITHBIMH 3aTpaTaMU PECYPCOB (TPYAOBBIX, MaTEPHAIHHBIX, KATUTATEHBIX
U Jp.) 3a pacueTHbI mnepuoa. KoOHEYHBIM pe3ylbTaTOM CO3JaHUA M HUCIOJIb30BaHUS
MEpONpUsATHA 1O  OOECHeYeHHI0  TOXKapHOM  O€30MacHOCTH  SBIFETCS  3HAUEHUE
IPEJOTBPALICHHBIX MOTEPh, KOTOPHIE PACCUUTHIBAIOT MCXOJ M3 BEPOSTHOCTH BO3HHUKHOBEHUS
MoXKapa ¥ BO3MOXKHBIX 3KOHOMHUYECKHX MOTEPh OT HETO J0 U IMOCIe pealn3alliil MEpPOIPUSITHS
no obecneueHHIo MOXapHOW Oe30macHOCTH Ha oOBekTe. UYuClIeHHOe 3HAaueHue 3aTpaT Ha
MEPONpUATHS MO O00ECNEeYEeHHI0 MOXKapHOW Oe30MacHOCTH OIpenessieTcsl Ha OCHOBE
OyXrajaTepcKoil OTUETHOCTH 00BEKTa 3aLUTHI.

1.2. 3aTpatel Ha obecriedeHne MokapHO 0€30MacHOCTH ClIeAyeT CUUTaTh IP(PEKTUBHBIMU C
COLMAJIBHON TOYKH 3pEHUs, €CJIM OHM 00ECIIEYMBAIOT BBHIIIOJHEHHE HOPMATHBA 110 UCKIIOUYEHHUIO
BO3/ICHCTBUS HA JIOE OmacHbIX (PAKTOPOB IMOXKapa, YCTAHOBJIEHHOI'O HACTOSALIUM CTaHJIApPTOM
(paza. 1 w npuinoxkenue 2).

1.3. DxoHOMHuecKui 3 PeKT onpenensercs Mo BCeMy LHUKIY peanu3alii MEpONpUsiTUs MO
00eCreyeHNIo MOKapHOM 6e30MacHOCTH 3a pacyeTHBIM MMepHoj BPEMEHH, BKIIIOYAIOIIUN B ce0s
BpeMs IIPOBEJICHUSI HAyYHO-HUCCIIEI0BATENIbCKUX U OMBITHO-KOHCTPYKTOPCKUX padOT, OCBOECHUE




Y TIPOU3BOICTBO DJIEMEHTOB CHCTEM U MEPOTPUATUN TTO 00ECTICUYCHHIO TIOKAPHOI 0€30MacHOCTH,
a TaKke BpeMsl MCIOJIb30BAaHUS DPE3YyJIbTATOB OCYILECTBICHHS MEPOIPHUATHS Ha OXPaHSIEMOM
oOBeKTe.

3a HayaNbHBIN T'OJ] PACUETHOrO MEpPUOJia MPUHUMAETCS ToJ] Havajla (MHAHCUPOBaHUS paboT
MO0 OCYIIECTBIICHUIO Meponpustusi. Hadamom pacdeTHOro rnepuoja, Kak MPaBHIIO, CUUTAETCS
NEPBBIA TOJ] BBHIMOJIHEHHUS] HAYYHO-HCCIEAOBATEIbCKUX M OIBITHO-KOHCTPYKTOPCKUX pPadoT.
KoHeuHblil TO7 pacueTHOro mepuojia ONMpenessieTCss MOMEHTOM 3aBEpPIICHUS] MCIOJIb30BaHUS
pe3yJbTaTOB OCYIIECTBICHUS MepornpusaTus. KoHeuHbld roa HCMIONb30BaHUS PE3yIbTaTOB
MEPONPHUSTHSI 10 OOCCIICUYCHUIO TOXAPHON 0e30macHOCTH OmpenenseTcss pa3paboTIuKOM U
COTJIACOBBIBAETCSI C OCHOBHBIM 3aKa3uukoMm (morpebutenem). [lpu ero ycraHoBieHUU
1[EJIECO00Pa3HO PYKOBOJICTBOBATHCS: IIJIAHOBBIMU CpPOKaMHU 3aMEHBI JJIEMEHTOB CHCTEM U
MEPONPUIATHIA N0 OOECHEUEHHUI0 MOXKapHOW 0e30IMacHOCTH; CPOKaMH CIYXKObI 3JE€MEHTOB H
CHCTEM 10 O00eCHEeueHHIO IOXKApHOH 0e30MacHOCTH (C y4YeToM MOPAIbHOTO CTapeHwHs),
ykazaHHbIMH U okyMeHTanuu Ha HuX (OCT, OCT, TV, nacnopt u ap.); SKCIEPTHON OLIEHKOM
IIPU OTCYTCTBUU HOPMATHUBOB.

1.4. Ilpu mpoBeneHUU pacuETOB IKOHOMHUYECKOTo 3(deKTa pazHOBPEMEHHBIE 3aTpaThl U
pe3yabTaThl MPUBOJATCA K €IUHOMY MOMEHTY BpPEMEHHM - pacdeTHoOMy ronay. B kaudectBe
pacueTHOro rojia MPUHUMAETCS TOJI, MPEAIISCTBYIONINI HavYally UCIOJIB30BaHUs MEPONPHUATHUS
1o 00ecrneueHnIo moxapHoi 6ezonacHocTH. [IpuBeeHNEe BBINMOTHACTCS YMHOKEHUEM 3HaUYEHUN
3aTpaT U Pe3yabTaTOB MPEAOTBPAILIEHHBIX MOTEPh COOTBETCTBYIOLIETO roja Ha Kod(duiueHT
TUCKOHTHPOBaHUS (0it), BEIYUCIIIEMBIH 110 hopMyIie

at=_01+ E)t”_t, (110)
rae E - HOpMaTHB NIpPUBEAEHUS Pa3HOBPEMEHHBIX 3aTpaT U pe3yJbTaTOB, YHUCIEHHO pPaBHBIN
HOpMaTHBY 3()()EKTHBHOCTH KallUTAJIbHBIX BloXeHuit (E=£,=0,1);

tp - pacueTHsIl rof;

t - ron, 3aTpatThl ¥ Pe3yNIbTAaTHl KOTOPOTO MPUBOIATCSA K PACIETHOMY TOTTY.

1.5. B 4ncio BO3MOXKHBIX BapUaHTOB peau3allud MEPOIPUATHS 10 00eCIeUeHHIO OXKapHON
0e30MacHOCTH O0bEKTa Ha 3Tane TEXHUKO-DKOHOMUYECKOTO OOOCHOBAaHHUS OTOMpPAIOTCS Te€,
KOTOpbIE OTBEYAIOT OrPAaHUYEHHUSM TEXHHYECKOTO WU COLMAJIbHOrO Xxapakrepa. B uwmcio
paccMaTprBaeMBIX BapUAHTOB BKIIIOYAIOTCS HAWIYYIIHE, TEXHUKO-DKOHOMHUYECKHE MOKa3aTelH
KOTOPBIX TPEBOCXOAST WM COOTBETCTBYIOT JIYYIIMM MHPOBBIM U  OTE€YECTBEHHBIM
noCTIKEeHUsIM. [IpH 3TOM TOIDKHBI YYUTHIBATHCS BO3MOXKHOCTH 3aKYIIKH TEXHHKH 32 PYOEKOM,
OpraHu3alui COOCTBEHHOI'O NMPOU3BOJACTBA HA OCHOBE MPUOOPETEHMs! JIMLEH3UH, OpraHu3aluu
COBMECTHOTO IPOU3BOJICTBA C 3apyOC)KHBIMH TMapTHepaMu. JlydmmM mpu3HAeTCss BapHaHT
MEpONpPHUATHS MO OOECHEeYeHUI0 MOoXapHOW Oe30MacHOCTH, KOTOpPBIM MMeeT HauOoJbllee
3HaYeHHE YKOHOMUYECKOTO A dexTa T1Md0 MpH YCIOBUH TOXKAECTBA MPEIOTBPAIIAEMBIX TTOTEPh
- 3aTpaThl HA €ro JOCTH)KEHHE MUHUMAJIbHBI.

Ecnn menbio OCyIIECTBICHUS MEPONPHUATHS IO OOECIEYEeHHIO IOKapHOW 0e30MacHOCTH
SBJISIETCS HE HENOCPEACTBEHHOE Ipe/loTBpallleHHue MoXkapa, a obecreueHue, 10CTOBEpHOU
uH(popMalu 00 OCHOBHBIX XapaKTEPUCTHKAX U MapaMmeTpax ypoBHS OOecrnedeHHs MOoKapHOU
0€30IaCHOCTH, KOHTpOJS 3a COONIOJIEHHEM TMpaBHJI MOKapHOW Oe3omacHOCTH, B Cllydae
HEBO3MOXXHOCTH OIPEICNICHHs] BIMSHUAS JIaHHOTO MEPONpPUATHS Ha CTOMMOCTHYIO OIICHKY
IPEIOTBPALICHHBIX MOTEPb, TO MPH CPABHEHHM aJbTEPHATHBHBIX BAPHAHTOB MO 0OECIECUYECHUIO
MOXKapHOW OE€301MaCHOCTH JIYYIIMM TPHHUMAETCS TOT, 3aTpaTrbl Ha JIOCTHKEHHE KOTOPOTO
MUHHMAJIbHBI.

1.6. DOxoHomuueckuit d>(dexT 3arpar Ha oOecredyeHue MOoKapHOH Oe30MacHOCTH
OTIpeNieNIIeTCs 10 pe3ysibTaTaM SKCIUTyaTalliH 32 PACUETHBIA Mepuo]. DKOHOMHYECKUH (et
32 pacyeTHBIH TIEPUOJ] HE3aBHCHMO OT HAMPABICHHOCTH MEPONPUATHS IO 00ECIeUYeHUI0
noxkapHoi  Ge3omacHocTH  (pa3paboTKa, MPOU3BOJACTBO M MCIOJIb30BaHME  HOBBIX,
COBEPILIEHCTBOBAHHME CYIIECTBYIONIMX JIIEMEHTOB CHCTEM M MEPOIPHITHH MO 00ecreueHUro
noxxapHoi 6e3onactoctn) (37), pyo., pacCUUTHIBAIOT 11O (popmyie



S :IanT_gT (111)

NI

ty ty
3T = Zant ’ atnn _th a tr
t=t, t=t, (112)

rae Ot - SKOHOMHYECKHi 3((deKT peanu3anuyd MEpONnpHUsITHS MO0 00ECICUYEHUIO MOXKApHOU
6e3omacHocTH 3a pacyetHbii nepuos (T);
Iyt Ilp T - CTOMMOCTHAS OLIEHKA IPEIOTBPALIEHHBIX IIOTEPL COOTBETCTBEHHO 3@ PAaCUYETHBIN
nepuon (T) u B roxy (t) pacyeTHOro NMeproa;

37, 3t - CTOMMOCTHasi OLIEHKa 3aTpaT Ha PEAM3alHI0 MEPONPHUATHS MO OOECIICYCHHIO
MOKapHOM 0€30IaCHOCTH COOTBETCTBEHHO 3a pacueTHbli nepuox (T) u B roay (1)
pacyeTHOTO MepHoAa;

Ot, Otnp - KOIPPUIUEHTHI NPUBEAEHHS PA3HOBPEMEHHBIX COOTBETCTBEHHO 3aTpaTr U
MPEIOTBPALLEHHBIX MOTEPh K PACUETHOMY TOAY;
ty - HAaYaJIBHBIIN rOJT paCYETHOTO TIEPUOIA;
tx - KOHEYHBIH TO/1 PACUETHOTO MEPUO/IA;
t - TeKyIMii roa pacyeTHOro NeprUoa.
1.7. 3atpaThel Ha peanu3alli0 MEPONPUATHS MO 00ECHEUYEeHUI0 MOXKApHOH 0e30macHOCTH 3a
pacdeTHsIi riepuo (37), pyo., paCCUUTHIBAIOT 1O (opMyIIe

_ n u
3T - 3ram.x.p + 3T + 3T’ (113)
I21€ 3unoxp - 3aTPAThl HA NPOBEIECHHE HAYUYHO-UCCIEJ0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKHX
pabor, pyo.;
Vi
3 - 3aTpathl IPHU MPOU3BOJICTBE MEPOIIPHUSATHHI IO OOECIICYEHUIO MOKAPHOM 0€30MaCHOCTH,
pyo.;
37 & =
7T - 3arpaThl IPU HCIOJIB30BAaHUW MEPONPUATHH 10 O0OECIICUECHUIO TOXKAPHOM

Oc3omacHocTH (0€3 ydera 3arpar Ha MPHOOPETEHHWE CO3JAHHBIX 3JICMCHTOB
MEpOTPUATHI), PYO.
3arpaThl NpU MPOU3BOACTBE (MCIOIB30BAHUH) MEPONPUATUN MO OOECHEUEHUI0 MOKapHOH

6e3omacuoctH (31"™), py6., pacCUHTHIBAIOT IO (hOpMYIIe
£y

ty
3 = thn(w cat = Z(Ht + K, = JI,)at,
t=t

t=t, 14)
rie 3; - 3HaAYCHHUE 3aTPaT BCeX PECypcoB B roay {;
H; - Texymue W3NEPKKA TIPU TPOU3BOJICTBE (MCIOJIB30BAHHM) MEPONPUATHI IO

o0ecreueHunIo MoXKapHo 0€30MacHOCTH B oy t;
Kt - e1nHOBpeMEHHbIE 3aTPaThl IPU MPOU3BOJICTBE (MCIOJIB30BAHUH) MEPOTIPUATUI B TOAy 1;
JI; - ocTtaToyHas CTOMMOCTh (JIMKBUAALIMOHHOE CajbJ0) OCHOBHBIX (DOHJIOB, BBHIOBIBIIMX B
roay t.

[Ipu oleHKE OCTaTOYHOM CTOMMOCTH (POHJIOB MOTYT OBITH PACCMOTPEHBI TPHU Pa3IMUHBIX
cirydas:

a) co3gaHHbIe paHee (OHJBI, KOTOPHIE BHICBOOOXKIAIOTCS B TOAY 32 HEHAJOOHOCTHIO, MOTYT
JI0 KOHIIA CBOETO CPOKa CIykObl 3((PEeKTUBHO MCIIONIB30BAThCA TE-TO B APYroM Mecte. B aTom
clIydae B KauecTBe JI; CJelyeT YUUThIBaTh OCTATOYHYIO CTOUMOCTD (DOH/IOB;

0) hoHIIBI B KOHIIE PACYETHOTO MEPHUO/IA, OTCIYKUBIIHNE JIUIb YaCTh CBOETO CPOKA CIIYKOBI U
abdextuBHO GdyHKIMOHUpYIOMKME. B 3ToM cimydae B KkadectBe JI; ClenyeT Y4YWUTHIBATh
OCTaTOYHYIO0 CTOMMOCTbH (DOH/I0B;

B) (OH/IBI, BEICBOOOXKICHHBIC 32 HEHAJOOHOCTBIO B TOAY t, KOTOpBIE HUTAE 00JIee IO CBOEMY
Ha3HAYEHUIO MCIOJIb30BaHbI OBITH HE MOTYT. B 3TOM ciyyae B kauecTBe JI; cleyeT YUUThIBAaTh
JIMKBUJIALIMOHHOE CaJIbO.

2. PacyeT PKOHOMHYECKUX MOTEPHh OT MoXKapa



2.1. 3HaueHue NpeAOTBPAIIEHHBIX NOTEPD (I1yp), pYO., ONPEAENAIOT 0 GopMyIie
1, =11, — I, (115)

rae I1;, Il - SKOHOMHYECKHE TIOTEpU OT OJHOrO I0Kapa Ha OXPaHSAEMOM OOBEKTE
COOTBETCTBEHHO 10 W TOCJE pealn3alli MEPOIPHUATHI M0 00ecreueHuto
MO’KapHOU 0e30MacHOCTH, PyO.

OxoHomuueckue notepu (/71 u I1) ot moxapa Ha 00BEKTE 3a TOJ] MOT'YT ObITh ONpeiesieHbl Ha
OCHOBAHHUU CTATUCTUYECKUX JAHHBIX O MOXkKapax W UCIOIb30BAHUM pacueTHOTo Metoza (pasm. 1,
Zl 3)

2.2. Ilpu nucronb30BaHUH CTATUCTHYECKHX JAHHBIX SKOHOMHUecKHe notepu (I1,), pyo., oT j-
r'0 Mo’Kapa, BHIYUCISIOT 10 (hopmyrie

H.6f

N

ng :Z(IYI,@""HO.R;""H +Hc.3)’
j=1 (116)

rae /1,j - 5)KOHOMHYECKHE IIOTEPH OT J-To HoXapa, pyo;

11, 5j - IOTEpU YaCTH HAIMOHAIBLHOTO OOraTcTBa OT J-TO MOXapa, pyo;

Il,,; - moTepu B pe3yibTaTe OTBJICYCHHUS PECYpCOB Ha KOMIICHCAIMIO ITOCIEICTBHH J-TO

noxkapa, pyo;

I1,, j - MOTEpU M3-3a HEHCIIOIb30BaHHS BO3MOXKHOCTEI! BCIEACTBHE |-TO 1oXkKapa, pyo;

11, »j - cOIMAIILHO-?KOHOMHYECKHE OTEPH OT J-TO IoKapa, pyo;

N - KOJIMYECTBO MOXKAPOB 32 TO/I.

2.3. Tlotepu dYacTH HAIMOHAJIBHOTO OOraTCTBa COCTOAT M3 MATEPUAIBHBIX IICHHOCTEH,
YHUUTOKEHHBIX WJIM MOBPEXKJICHHBIX B pe3yjbTaTe BO3JICHCTBUS OMACHBIX (DAKTOPOB Mmoxkapa u
€r0 BTOPUYHBIX MPOSIBJIICHUH, a TAKIKE CPEJICTB TTOKAPOTYIICHUSI.

[Torepn 4acTn HaMOHAIBHOrO OorarcTBa OT j-r0 noxapa (I1ys), pyO, BBIUHCISIOT MO
dbopmyie
(117)

1.0.¢yf 1.0.¢j T.m.yj u.M np.pj)’

N
Hu_gj = Z(Hrlt/-ad)j +H’f_70¢j +177  + 1" +Hy(17)'+ Hy(n) N
=1

rac IYynod;J - IMOTEpU B PE3YIbTATC YHUUYTOXKCHUA j-M MOXXapoOM OCHOBHBLIX HPOU3BOJCTBCHHBIX
dboum0B, pyo.;

II", 5. 4j - TIOTEPH B pe3yibTaTe MOBPEXKACHHUS |-M MOXKapOM OCHOBHBIX MPOM3BOACTBEHHBIX

dboum0B, pyo.;

IP, 5 4j - IOTEPH B Pe3ysbTaTe YHUUTOKEHHUS J-M MMOXaPOM OCHOBHBIX HETIPOM3BOCTBEHHBIX

dbon0B, pyo.;

IT",, ;. 4j - IOTEPH B PE3yJbTaTe HOBPEKICHMUS J-M MOKAPOM OCHOBHBIX HEIIPOM3BOJICTBEHHBIX

dboum0B, pyo.;
IYY(“)m.M‘uj - MOTEpU B PE3yNIbTATe YHUYTOXKCHUS (TMOBPEKICHHUS) j-M MOXKAPOM TOBApPHO-
MaTepHaJbHBIX LIEHHOCTeH (0OOpPOTHBIX (POHAOB, MaTepUATbHBIX pPECYpPCOB
TEKYIIEero noTpedaeHus) pyo.;

HY(“)H,M,- - MOTepH B pe3yidbTaTe YHUUTOXKEHHsS (TMOBPEKICHHUS) [-M IOKAPOM JIHYHOTO
MMYIIIECTBA HaCEJICHUs, pyo.;

IT 1 pj - HOTEPHU B PE3YITATE YHUYTOKEHHUS j-M I10)KAPOM HPUPOAHBIX PECYPCOB, pyO.;

2.4. Tlorepu B pe3ysbTaTe OTBJIICYEHHsI PECYPCOB HA KOMIICHCALMIO IMOCIEICTBUM MOXkapa -
NPUBECHHBIE 3aTpaThl HA BOCCTAHOBHUTEIbHBIE pabOTHI Ha 00BEKTE, HA KOTOPOM MPOM30LIEI
mokap.

[ToTepn B pe3yibTaTe OTBICUCHHS PECYpPCOB HAa KOMIICHCALIMIO TOCIEACTBHU |-TO TOXKapa
(115.pj), pyO. BEMUCIISIOT 110 (hopMmyIIe

N
_ 0 n
Ho-pj - Z(Ho-pj + Ho-pj)'
j=1 (118)
rae I1°, ) - IoTepH B pe3ysIbTaTe OTBICUYCHHS PECYPCOB Ha BOCCTAHOBICHHE 0OBEKTA MOCIE j-TO
noxapa, pyo.;
II',,j - TOTepH B pe3ynbTarte OTBJICYCHHS PECYPCOB HAa BOCCTAHOBICHHE MPHPOIHBIX



peCypCoB, OCTPAJABIINX OT |-TO MOXKapa, pyo.;

2.5. Tlotepu wm3-3a HEUCHOJB30BAaHUS BO3MOXXHOCTEH - 4YacTh NPHOBUIM, HEIOTOJyYCHHAS
00BEKTOM B Pe3yJbTaTe €ro MPOCTOSI U BBIOBITHS TPYAOBBIX PECYPCOB M3 NPOU3BOACTBEHHOM
NESITEIbHOCTH B pe3yJibTaTe moxapa.

[Torepn u3-3a HEHCHONIB30BAHUS BO3MOXKHOCTEH BCIEACTBUE |-TOo Toxkapa Il pyo.;
BBIUUCIISIIOT IO (hopMmyIie

N
1,,=3(1,,+1,,,). (119)
=1
rae 1, oj - HOTepH OT POCTOsl 0OBEKTA B Pe3yJIbTaTe j-ro noxapa, pyo.;
I1;pj - TOTEPH TIPH BBIOBITHU TPYIOBBIX PECYPCOB M3 MPOU3BOJCTBEHHOH JEATEIBHOCTH B
pe3ysbTare j-ro moxapa, pyo.
2.6. ConuanbHO-DKOHOMHYECKHE TIOTEPH - 3arTpaThl Ha MPOBEJACHHE MEPONPHATHI
BCJIC/ICTBUE THOCTH U TPABMHUPOBAHUS JIIOJICH Ha IOXKape.
CouunanabHO-3KOHOMUYECKHE MOTEPH OT J-ro noxkapa (17 ), pyo., BBIYUCIAIOT 110 hopMyIie

N
Hc.aj = Z(H:y + Hc]jsj)l
j=1 (120)
rae IT' ¢ »j - COnManbHO-9KOHOMHYECKUE TIOTEPU OT TPABMHUPOBAHHUS JIFO/ICH Ha j-M moxape, pyo.;
IT'; »j - cCOnMAIbHO-IKOHOMHUYECKHE [IOTEPU OT THOCIH JIF0/ICH Ha J-M IoXkape, pyo.
CouunanpbHO-35KOHOMUYECKHE IMOTEPH OT TPaBMHUPOBaHHUs Joaed Ha j-M mnoxape (/7))
BBIUUCIISIIOT TI0 (hopMyIie

N
Hga, = Z(SBj + SH.H.j + SKJ]j + SCK.sz)v
=1 (121)

rae Sy - BBIUIATHI OCOOMH IO BPEMEHHOH HETPYAOCIOCOOHOCTH TPaBMHPOBAHHBIM Ha |-M
noXxape Jo1sIM, pyo.;
Sy.nj - BBIILIATHI IEHCUH JIMLIAM, CTABILIHM HHBAIUIAMU B pe3yIIbTaTe |-TO IOXKapa, pyo.;
Ssj - PACXObI HA KIIMHUYECKOE JICYCHHUE JIULI, TPAaBMUPOBAHHBIX Ha j-M MoXape, pyo.;
Scksj - PACXOIBI HA CAaHATOPHO-KYPOPTHOE JICUCHHUE JIMI], TPAaBMHPOBAHHBIX HA |-M IHOXape,
pyo.
ConpanbHO-3KOHOMHYECKHE TTOTEPH MPH THOENH JToeil B pesyabrate j-ro moxkapa (I7' ),
pyO0., BBIYUCISIOT 1O popmyie

N
Hc].ﬂsj = Z(Snozj + Sn.rcj)’
1 (122)

1€ Spor - BBITUIATHI TOCOOMH Ha MOrpedeHre MOTUOIINX B PE3y/IbTaTe |-T0 MoKapa JIHil, pyo.;
Sp.xj - BBIIUIATHI IIEHCHH 10 CITy4alo MOTEPH KOPMHJIBIA B PE3yNIbTaTe J-T0 IMoXkapa, pyo.
2.7. Pacuem cocmagnsiowux 5KOHOMU4ECKUX nomepb 0m noxcapa
[Torepu B pe3ysibTaTe YHHYTOKEHHUS J-M IMOKApOM OCHOBHBIX IPOHM3BOJCTBEHHBIX (OHIOB

(IT1.0.4j)> PYO., BEIMUCISIIOT 110 (hopMmyIIe

H:.o.([)j = Z[Soi - (Sui + Sfli)]’

i=1 (123)
- _1_
r/1e Soi - OCTATOYHAS CTOMMOCTh OCHOBHBIX (DOHOB I-TO BUa, pyO.-e11 )
Snj - CTOMMOCTH MAaTEpPHANBHBIX IIEHHOCTEH I-r0 BHAa, TOMHBIX [UIS JaldbHEHIIEero

MCIOJNIb30BaHus, pyo. ent
Syi - TMKBUIAIMOHHAS CTOMMOCTh MaTepHAIbHBIX IICHHOCTEH I-T0 BH/a, py6.-ezl'1;
n - KOJINYECTBO BUJOB OCHOBHBIX (1)0H}10B, €.
2.8. Tlotepu B pe3yiabTare MOBPEXKACHHS [-M T0XXapOM OCHOBHBIX MPOH3BOJCTBEHHBIX
dornoB (I1';0.4), py0., BBIMHCISIIOT 1O hopMmyIte

: K
. . = S, - —=—(S,+S,) |
n.o.gp Z|: oiy 100 ( ui fll):l

(124)



r71e Y - KOO PUIUEHT, YIUTHIBAIOIIHNA MOBPEKICHIEC MaTEPHATLHBIX IICHHOCTEH;
K, - ynenbHBIi BeC CTOMMOCTH KOHCTPYKTHBHBIX OJJIEMEHTOB B OOIIEH CTOMMOCTH
MaTepuaibHbIX LIEHHOCTEH, %o.

2.9. Ilorepu B pe3yabTaTe YHHUYTOKCHHS W IOBPEXKACHUS J-M II0)KApOM OCHOBHBIX
HENIPOU3BOJICTBEHHBIX (DOHOB BEIYHCIISIOT CICIYIOIIMM 00pa3oMm.

Ecnii 1o OCHOBHBIM HEMPOW3BOJCTBEHHBIM (OHAAM HAYHMCIAIOTCS aMOPTH3AIMOHHBIC
OTYHUCJICHHUS, TO MIOTEPU CTOMMOCTH TIPU UX YHUYTOKCHHUH BBIYHUCISIOT 110 hopmyirie (123), a mpu
MOBPEXICHUH - 110 hopmyiie (124).

Eciii 1m0 OCHOBHBIM HETPOU3BOACTBCHHBIM (DOHJAAM HE HAYUCISIOTCS aMOPTH3AIMOHHBIE
OTYHCIICHHUS, TO IIOTEPU CTOMMOCTH BBIYUCIISIFOT IO popMyIIam:

MIPH YHHUYTOXKECHUHU

n

HZIO.(D/ = Sm - Sm +Sm )
00 Zl[ ( )] 125

IIPU [IOBPEKACHUU

n
H:.o.fh/‘ - Z|:Sm‘7/' k3 _(Sui + S.u‘)}
= 100 (126)
rJ1e Syi - IepBOHAYATBHAS CTOMMOCTH OCHOBHBIX (DOHJIOB i-TO BUJa, pyo.-¢1 .

2.10. Tlotepm B pe3ynbTaTe YHUUYTOXKEHHUS (IIOBPEXAEHUS) TOBAPHO-MATEPHATIBHBIX
HeHHOCTeH (OOOPOTHBIX (DOHIOB, MaTEPHAIBHBIX PECYpPCOB TEKYILEro IMOTPEOIeHUs) [-M

noxapoM (I ™y ), pyO0., BBIYUCIAIOT 110 popMmyIie

H;/(::)u = Z[ST.M.ui - (S'I}'lwul + 'I?.lilnft.ui + SJi)]'

(127)
1€ S; i - 00IIas CTOMMOCTh TOBAPHO-MATEPUATBbHBIX [IEHHOCTEH I-T0 BH/Ia HA MOMEHT T0Xapa,
pyo.;
S" i - CTOUMOCTH TOBAPHO-MAaTEPUAIBHBIX LIEHHOCTEN i-r0 BHIA, OCTABILIUXCS MOCIIE T0Kapa,
pyo.;

S aui - CTOMMOCTD TOBPEXIEHHBIX TOBAPHO-MAaTEPUAIBHBIX [IEHHOCTEHN i-TO BHIA C YyUETOM
ux obeclieHnBaHus, pyo.;

2.11. TIlotepu, cBsi3aHHBIE C YHHUYTOKEHUEM (TMOBPEXKJEHUEM) JIMYHOIO HUMYIIECTBA
HACEJNICHUSI |-M TI0KapOM, BBIYHCIISIOT CIIEAYIOIIUM 00pa3oM:

[0 3acTpaxOBaHHOMY MMYIIECTBY Ha OCHOBE [JaHHBIX OpraHoB TI'OCYJapCTBEHHOTO
CTPaxOBaHMs 10 PACUETHOM CyMME IOTEPb, MCXOHAS M3 TOCYJapCTBEHHBIX PO3HUYHBIX LIEH,
JEHCTBYIOIIMX HAa MOMEHT IOKapa, 3a BbIUETOM CTOMMOCTH M3HOCA U OCTAaTKOB, T'OJHBIX K
JAJIbHEUIIEMY HCIIOJIb30BaHUIO;

[0 HE3aCTPaXxOBaHHOMY HMYILIECTBY HpPH OTCYTCTBUU JOCTOBEPHBIX JAHHBIX HCXOAS W3
CPEIHUX CTaTUCTHUYECKUX TOTEPH OT MOXKapa.

2.12. Tlotepu B pe3yabTaTe OTBJICYCHHS PECYPCOB HAa KOMITEHCAIMIO TOCIEACTBUU J-TO
nokapa (Ha BOCCTaHOBJIEHME OOBEKTa M NPHUPOAHBIX pecypcoB mnocie noxapa (I1p), pyo.,
BBIYHCIISTIOT TIO popMyIie

m
Ho.pj = Z(Hl + EHKI)’
i-1 (128)
rie Ui - i-e u3ep KK MPH BOCCTAHOBHUTEIBHBIX paboTax, pyo.;
Ki - i-e eqMHOBpeMEHHbIE JOTIOTHUTEIbHBIC BIOKEHHS, PYO.;
Ey - HopMaTuBHBIN KO3PPUIHEHT 3((HEKTUBHOCTH KaTUTAIBHBIX BIOKEHUII;
M - KOJIMYECTBO BUIOB 3aTPaT Ha BOCCTAHOBUTENIbHBIE PAOOTHI.
2.13. Ilotepu oT mpocTost 00BbeKTa B pe3yibrare J-ro noxapa (I/7;.j), pyo., BEIUHUCISAIOT MO

bopmyne

N
Hn.oj = Z(HS.H.Hj +HH.Hj)!
= (129)



rae [13yj - 3apaboTHas IJ1aTa U yCIOBHO-IIOCTOSIHHBIE PACXOJIbl 3a BPeMs IPOCTOsl 00BEKTa B
pe3yJbTare j-ro moxapa, pyo.;
Iy nj - IpUOBLIb, HEJOIOMYYCHHAs 3a MEPHOJ MIPOCTOS 00BEKTa B PE3yNbTaTE |-TO IOXKapa,
pyo.;
2.14. Tlotepu mpu BHIOBITUM TPYAOBBIX PECYPCOB U3 NPOU3BOICTBEHHOW NEATEIHHOCTH B
pesynbrare j-ro moxkapa (IIgrpj), pyO. PacCUUTHIBAIOT TOJIBKO Ui Cepbl MaTEepHAIBEHOTO
MIPOU3BOJICTBA TI0 (hopMyJie

N
HB.T.Pj = Z(H;T.Pj + Hl];.T.Pj)’
=i (130)

rae HBT,T,pj - IOTEPH IPU BBIOBITUN TPYJOBBIX PECYPCOB U3 MPOU3BOJCTBEHHON J1EATEILHOCTHU B
pe3yJsibTare uX TPAaBMUPOBAHUsI B TIPOLIECCE J-TO TOXKapa, pyo.;
HBF,T,pj - IOTEPU MPU BBIOBITHH TPYIOBBIX PECYPCOB U3 MPOU3BOJCTBEHHON NEATEIBHOCTH B
pe3yJibTare ux ru0eNu Ha J-M moxape, pyo.
2.15. TloTepu mpu BBIOBITUH TPYAOBBIX PECYPCOB M3 MPOU3BOACTBEHHOM JESITEIBHOCTH B
pe3yiIbTaTe UX TPaBMUPOBAHUSA B Ipoliecce j-ro noxxapa (/7 t.pj) BBIYHCIAIOT 110 hopMyIie

HIZ;.T.Pj = Z_l:KH.zz '3gi 'TB.Tj ) (131)

rie Ky - K03 PUImenT, yauThIBalONi IOTEPIO YaCTH HAIMOHAIBHOTO I0X0/a;
3y - 3apaboTHas 1iata i-ro paboTHUKA, py6.-I[HI/I'1;
Tg.1j - TPOJOJDKUTEIBHOCTh BBIOBITHS M3 IPOM3BOJICTBEHHOH AESATENBHOCTH  i-TO
TPaBMHUPOBAHHOTO, JTHU;
O - KOJIMYECTBO TPABMUPOBAHHBIX, Y€,
2.16. Ilorepu npu BBIOBITMM TPYAOBBIX PECYpCOB U3 IPOU3BOJCTBEHHOW AEATEIBLHOCTU B

pe3ynbTaTte ux rudenu Ha j-M noxape (I7s.t.pj), pyo., BBIYUCISIOT IO hopMmylie

s = Z_: Milra (132)

rae Hi - 1mons HanMOHANIBHOTO J0XO0Ja, HEAOAAaHHAs OJHUM pPaOOTAIIIKMM, IO OTPacisM
HapOJIHOT'O XO35MCTBA, py6.-zum'l;
Tp 1 - moTeps pabounx AHEN B pe3yabTaTe THOEIN OJHOIO pabOTAIOILETO;
X - KOTMYECTBO MOTUOIINX, Ye.
2.17. ConuanbHO-9KOHOMHYECKHE TIOTEPU MPH TPAaBMUPOBAHHH JIFOJICH 0] BO3CHCTBHEM |-
ro TMo’Kapa BKIJIIOYAOT: BBHITUIATHI MOCOOMI MO BpEeMEHHOW HeTpyAocrmocoOHocTu (0e3 yuera
BBIIIIATHI 110 HHBAIUIHOCTH) OCTPAIABIINM Ha J-M moxape (Sg;j), py0., BEIYUCISIOT 10 hopMyIIe

Sy = W, T,
! le Y (133)

rie Wa; - 3HaYCHHE i-ro TOCOOHS 110 BPEMEHHOI HeTPYA0CIOCOOHOCTH, Py6. - THY
Tgi - IepUO/I BBIILIATHI i-T0 TTOCOOUSI [0 BPEMEHHOW HETPYAOCIIOCOOHOCTH, [THH;
Op - KOJIMYECTBO TPAaBMUPOBAHHBIX (0€3 0pOpMIIEHNSI HHBAIUIHOCTH), YeI.
2.18. BrImnatel eHCH MHBAIMIAaM, IOCTPAaJaBUIMM Ha J-M moxape (Spj), pyO., BEIUHCIAIOT
o ¢popmye

s, =SW, T,
" z” " (134)

rne W, 3HAYCHHE i-1 TICHCHN WHBAIMAAM i-if TPYIIIIBL, Pyo.-IHA
Oy - KOJIMYECTBO TPABMUPOBAHHBIX, MOTYYHBIINX WHBAIATHOCTb, YEIL.;
Tyi - mepuoA BEIILIATHI I-i IeHCHH (1TOcOOMSs) IO HHBAIUAHOCTH, JTHU.
2.19. Pacxompl Ha KJIMHHUYECKOE JIEYCHHE IOCTpajaBmMM Ha jJ-M moxape (Sgyj), pyo.,
BBIYHUCIISIOT 1O popMyIie



S, =SS, +S,-T.),
KJI'j ; a o 7] (135)

rae Sy - CpeIHsisi CTOMMOCTD JIOCTaBKU OJIHOTO IIOCTPAJaBIIero B 00JIbHUILY, PYO.;

S - CpeHIe pacXo bl GOIBHHIE HA OXHONO MOCTPAIABIICro, Py0. - THA

T - mepuo/ HaxXOXkICHUsI B OOJBHUILIE I-T'0O OCTPaJaBILICro, JIHU;

Op - KOJIMYCCTBO TPAaBMHUPOBAHHBIX, MPOMICAIINX KIMHUYCCKOC JICUCHUC, YCII.

2.20. Pacxoapl Ha CaHATOPHO-KYpPOPTHOE JICUCHHUE MOCTPAAABIIMX HA j-M moxape (Sck. j),
pyO., BBIYUCISIOT 1O (popmyIie

SC.K.ﬂj = ile(sn.cj' + Sc,‘)1 (136)

r1e Sy.ci - CPEIHUE PAcXO/Ibl HA TIPOE3]] B CAHATOPHH I-r0 TIOCTpaiaBIero, pyo.;

Sci - CpeHKe pacxXo/Ibl CAHATOPHS Ha I-I'0 MOCTPaaaBIIero, pyo.;

Ot - KOJIMYE€CTBO TPAaBMUPOBAHHBIX, MPOIIEIIINX KYPC JICUCHUS B CAHATOPUH, YEll.

2.21. CouuanbHO-3KOHOMUYECKHE MOTEPU NPU THOETH JIIOJeH B pe3yabTare i-ro moxapa
BKJIIOUAIOT: BBIIUIATHL 1OCOOMII Ha morpebenue morumOmmx Ha i-M moxape (Spor j), PYyO.,
BBIUUCIISIOT IO (hopMmyIie

4
S0 =D Wooni * X1
110rj IZ:J; II0ril | (137)

rie Whoril - 3HaUeHHeE i-ro mocobus Ha norpederue |-if rpymbl HoruoImx,
py6./aen™;
X| - KOJTMYECTBO MOTHOIIUX |-i rpyrmbl, der.
2.22. Bemuiatel NMEHCHH MO CIIy4al IIOTEPH KOPMHIbLA HAa j-M moxape (Sy), pyo.,
BBIYHUCIISIOT 110 (pOpMyIIe

Xi1.x

Sii= > Wi Toin
I1.K ; kil "'k (138)

r1e Wil - 3HaUEHHE i-i IEHCHH 10 CITyHYalo OTepH KOPMHIbIa |-if rpymmsy, py6. -auu
Xp.x - KOJIMYECTBO MOTUOIINX, UMEBLINX KOT0-TH00 HAa WKAUBEHHUH, YEll.;
Ty xi - IEPHOJT BBIILIATHI IEHCHH TI0 CITy4ar0 MOTepU KOPMHJIbLIA i-if CeMbe MOruoIIero, AHU.
3. Pacuer oxHugaeMBbIX SKOHOMUYECKHUX MOTEPh OT BO3MOXXHOTO TOXapa
ITporuo3 »KOHOMHUYECKUX NOTEPh OT BO3MOXKHOT'O I0’Kapa MIPOU3BOJUTCS HA OCHOBE pacyeTa
apaMeTpoB pa3BUTHA IOKapa Ha OOBEKTE (B 3/1aHMH), a TaKXKe JaHHBIX 00 3((HEKTUBHOCTH
3JIEMEHTOB M CUCTEM OOECIIeYeHUs OKapHOM Oe30MacHOCTH.
Marematudeckoe OKUJaHHE SKOHOMHUYECKUX MOTepb OT moxkapa (M (7)) BBIYHUCISAIOT MO

bopmyne

M(IT)=M(I1,;)+M(I1,,)+M(I1,,), (139)
rae M (1) - MaTeMaTHYeCKOe OKUAaHUE TIOTEPh OT MOXapa YacTH HAIlMOHAIBHOTO OOTaTCTBa,
-1
py6.-Ton;

M (I1,p) - MaTeMaTH4YeCKOe OXHAAHUE IOTEph B pe3yabTaTe OTBICUCHHS PECYPCOB Ha
KOMITEHCAILMIO TTOCIIEICTBAN ITOXkKapa, py6.-r021'1:
M (I1,,) - MaTeMaTH4YecKoe OXXHJAHHE IOTEPh OT MPOCTOS OOBEKTa, OOYCIOBIEHHOTO
oXkapom, pyo. rox™.
3.1. MareMaruyeckoe OXHUJAHHE IOTEPh OT IMOXKapa YacTH HAIMOHAJIBHOTO OoraTcTBa
(M(I1,5)) BBIUUCISAIOT TIO OpMYIIE

_ M7 P
M(le.ﬁ)_ FH (Cyﬂ ) Ry + Cyﬂ ’ Rn)' Qn1 (140)
2.
rae Fy - miomaas BO3MOXHOTO TI0kKapa Ha 00BEKTe, M)
C"y,' - yAeabHasi CTOMMOCTh MaTePHAIbHbIX [ICHHOCTEH, py6.~M'2;
Ry - 107151 yHHYTOKEHHBIX MaTEpHAIbHBIX IEHHOCTEH Ha IJIOIIAAHN 1105Kapa Ha 0OBEKTE;
CPy, - yebHas CTOMMOCTh PEMOHTHBIX paborT, py6-M'2;



Ry - o)1 MOBPEXKICHHBIX MaTePUAIbHBIX IIEHHOCTEH Ha MJIOMAIH MoKapa Ha 00BEKTe;
Qr - BEpOSATHOCTH BOSHUKHOBEHHUSI ITOXKapa B 00BEKTE, rog™ (cMm. mpuokenue 3).
3.2. MaremaTtuueckoe OXHJAaHUE TIOTEPh B pE3yJbTaTe OTBJICYCHHUS PECypcoB Ha
KOMIICHCALUIO TToCIeACTBUH nokapa (M(/1, p)) BBIYHCIAIOT 110 hopMyIie
_ 3 o)
M(1l, ) =F;, [sz +E, (Kyy + sz)]' Quy (141)

-2,
rue My, - ynenbHble U3IEPKKH IPU BOCCTAHOBUTEBHBIX padoTax, pyo.-M ",

Ky, - yIenbHbIC eAMHOBPEMEHHbIC BIIOKCHHUS B 3[1aHUE (COOPYKCHHE), py6.-M?,
2

K®y, - yaenbHbIe €AHHOBPEMCHHBIC BIOKCHUSI B 000pyH0BaHue, pyo0.-M ™.

3.3. MaTtemaTu4eckoe OXKHJaHUE MOTEPb OT OOYCIOBICHHOTO TOXAapOM IMPOCTOS OOBEKTa

(memomnonydennas mpuobUIb) (M(I1;,)) BEIUUCIAIOT 110 (hopMyJIe
M) =pp - Tp - Qps (142)
rae /1, - npuObUIL 00BEKTA, pyo6.-aHu

T'yp - IPOJIOTKUTENIBHOCTD IPOCTOSI 00BEKTA, JTHH.

4.MeToJ onpeneseHUs NJIOLAAN oXapa

Hacrosimuii Meron mpenHasHaueH JUisl ONPENENICHUs IUIOIIAAU M0oXapa, 3HaueHUue KOTOpOH
HE00X0/UMO IIpU pacyeTe MoTepb OT Mokapa Ha oObekTe. PacueT miomanu noxapa npoBOAST
JUISL TOPIOYMX U JIETKOBOCIUIAMEHSIOIIMXCS KUAKOCTEH NMPUHUMAETCS PaBHBIM IUIOIIAJU €€
pasMelleHHs] WM TUIOIIAN aBapUHHOrO pas3inBa.

4.1. Ilnowanp mokapa Hpu CBOOOAHOM TOPEHUU TBEPABIX TOPIOYHUX U TPYIHOTOPIOUUX
MaTepHaOB BBIUUCIISIOT:

JUISL TTOMeILeHNi ¢ 06beMoM V<400 M° 110 bopmyie

F,=x (1)’ <F, (143)
rae M - nuHelHas CKOPOCTb paclpoCTpaHEHHs 110 IOBEPXHOCTH MaTepualla MOoXapHOU
HarpysKu, mc;

T - Texyuee Bpems, C;

F - nnomanp, 3aHuMaeMasi HoXkapHOW Harpy3koin M

JUISL TIOMeILeHNi ¢ 06beMoM V>400 M 110 dbopmyre

2
S T
7 t i — "H.C.II!
H.C.II (144)
rze ti - BpeMs JoKalIn3aluy 1noxapa, c;

ti.c.n - IPOIOJKUTENIBHOCTh HAYAJIBHOM CTa Uy MOXkapa, C.

4.2. MuHUMaJIbHYIO NPOJOJDKMTENBHOCTh HAYalbHON CTaAuuM ToXapa B IOMELIECHUU
ONpEAeNsAoT B 3aBHUCHUMOCTH OT O0ObEMa IMOMENIEHMs] BBICOTHI TOMELIEHUS U KOJMYecTBa
HPUBEICHHO MOXKapHOiT Harpy3ku (4ept. 7, 8).

4.3. KonnyecTBO MpUBEAEHHOM MOXKapHOM Harpy3kH (g) BEIYUCIAIOT IO (popmyrie

g:;%’ (145)

rae Qi - KOJMYECTBO MPUBEACHHON MOXAPHOW HArpy3Kd, COCTOSINEH M3 I-T0 TOpIYero u
TPYZHOIOPIOYEro MaTrepuasa.

gonacms HC

e

ofoded VO

| | | d—
L3
i )‘-I.'J" !u”" Hll’ 5/" 77

s’ 7wt
ot



——= H=6,6; 1-g=(2,4-14) kr-M” ; 2-g=(67-110) kr-m'; 3-g=640 Kkr-M? ;
—-— H=72 m; 1-g=(60-66) kr-Mm%; 2-g=(82-155) kr-m ; 3-g=200 kr-M > ;
—o=o= H=8Mm; 1-g=60 kr-m? ; 2-9=(140-160) kr-m” ; 3-g=(210-250) kr-M? ;
—— H=4,8; g=(169-70) kr-m™

Yepr. 7
: 123
Y
E s}
-
& [ fb'—— ,ﬁr Y10 Vaed
1-H=3 m; 2-H=6 M; 3-H=12 ™
Yepr. 8
3naveHue (gi) BBIYUCIAIOT IO (hopMyIie
p
gi = g.wi '&’
138 (146)

/1€ Qyi - KOJUYECTBO FOPIOYEro U TPYIHOTOPIOYEro I-ro MaTepuasia Ha SAMHMILY IIOMIAId, KI*M
2.

: -1
QP4i - TeruioTa cropanus i-ro Mmarepuana, MJDK-Kr .

4.4. BelUuCIAIOT TPOAOIDKUTETLHOCTh HAYaIbHON CTAINH MOXKapa 1Mo popMyiam:
JUIS HOMELIEHUHA ¢ 00BEMOM V<3-10° >

1 13

t =0,94-10%t" (———= )3,
e et WV ep Q;.CP'UZ (247)

JUIA HOMELIEHUHA ¢ 00BEMOM V>3.10% M3

1/3
0,73+ 0,01g
-2 4 1IP ’ ’
tyen= 0,89-10 tH.C.H( P 2 )
W cp Qu.cpl (148)
rae ™y cn - MUHUMaJBHAS MIPOJODKUTENLHOCTh HAYAIbLHOM CTaguM MOXKapa, ¢, ONPEIeIsSioT B
COOTBETCTBHH C 4epT. 7, 8;

Wep - CPEAHSASA CKOPOCTh IIOTEPU MACCHI IIOXKAPHOW HATPY3KM B Ha4aJbHOM CTaJMHU I0XKapa,
kr-m ¢t BBImCISIOT MO bopmyne

_ng Vi

Ver= '
z 9. (149)

rJie i - CKOPOCTh MOTEPU MAacChl B HAYAJIbHOW CTaauM TMOXKapa I-ro Marepuaya MoKapHOH
Harpysku, kr-m e,
QPy.cp - CPEIHSIS TEIIOTA CTOPAHHS [OXKAPHOW HAarpy3KH, Mk, BBIMHCIISIOT 10 bopmyne

QP :Zg,m‘ 'QJI;
2. (150)

U - TMHEWHAs CKOPOCTh paclpOCTPAHECHUS IIJIAMEHH, m-ct.

JlommyckaeTcsi B Ka4eCTBE BEIMYMHBI U OpaTh MaKCUMaJIbHOE 3HAYCHHE ISl COCTABIISIOIINX
MOXKAPHYIO HArpy3Ky MaTepUalioB.

3HaYCHMS BEIMIUH Yep, Qy’, 4 U1 OCHOBHBIX TOPIOYNX MAaTepHaIoB MPHUBEACHBI B Ta0m. 11,

12.

Tabnuma 11
JIuHeiiHAas1 CKOPOCTH PACIPOCTPAHEHNSI TNIAMEHH MO MOBEPXHOCTH MATEPHAJIOB



Martepuan

JIuneliHas cKOpOCTh pacpoOCTpaHEHUS
IJIAMEHH 110 TTIOBEPXHOCTHU X102 m-c™

1. YFapLI TCKCTUJIBHOTO  IMPOU3BOJACTBA B  PA3PLIXJICHHOM

COCTOSHUH 10
2. Kopn 1,7
3. XJIOTIOK pa3pBIXJICHHBII 4,2
4. JIeH pa3pBIXJICHHBII 5,0
5. Xmomoxk+karpoH (3:1) 2,8
6. JIpeBecuHa B IITA0EISIX IPH BIAXHOCTH, %o:
8-12 6,7
16-18 3,8
18-20 2,7
20-30 2,0
6ouee 30 1,7
7. [NogBemeHHbIE BOPCUCTHIC TKAaHU 6,7-10
8. TexkcTunbHbBIe M3JENUS B 3aKPBITOM CKJaje Ipu 3arpyske .100 0,6
or M
9. Bymara B pyJioHax B 3aKpBITOM CKJIajie Tipu 3arpy3ke 140 ot M7 0,5
10. CuHTeTHMUeCKHMI KaydyK B 3aKPbITOM CKJaJie MpPU 3arpysKe 0,7
cebiie 290 ot M
11. [lepeBsiHHbIE TOKPBHITHS II€XOB OONBIIOW  IUIOMIAIM,
JICPEBSHHBIC CTCHBI, OT/ICIAHHBIC IPCBECHOBOJIOKHUCTHIMY ITUTAMH 2,8-5,3
12. Tleunsle orpakHaoNINe KOHCTPYKIHH C YTEIUTUTENIEM U3 75.10
sasiuBoyHoro IITY '
13. ConoMeHHBIE U KAMBIIIUTOBBIE U3IEIUS 6,7
14. Tkanu (X0JCT, Oaiika, 0535):
10 TOPU3OHTAIH 1,3
B BEPTHKAILHOM HAIpaBIICHUN 30
B HANpaBJICHUM, HOPMaJbHOM K TIIOBEPXHOCTH TKaHEH, mpu 40
paccrostHuM Mexy Humu 0,2 M '
15. JIucrosoii ITITY 5,0
16. Pe3unoTeXHUYECKHUE U3ICIINS B MITa0EIIIX 1,7-2
17. Cunretnueckoe nokpeitue «Ckopton» mpu 7= 180 °C 0,07
18. TopdormnuTe! B mradensx 1,7
19. Kabens AAIlIB1x120; ATIBI'D3x35+1x25; ABBI'3x35+1x25:
B FOPH30HTAILHOM TOHHEJIA CBEPXY BHU3 IPH PACCTOSHHH MEKITY 03
nonkamu 0,2 M !
B TOPHU30HTAIBHOM HATIPaBICHUU 0,33
B BEPTUKAJILHOM TOHHEJIM B TOPHU3OHTAIHLHOM HANpPaBICHHH MPU 0,083
paccrosinuu Mexay psinamu 0,2-0,4
Tabnuma 12
CpEIlHﬂﬂ CKOPOCTH BBITOPAHHUA U HU3IIAA TENJ0TA CTOPAHMA BCIIECTB U MATCPHUATIOB
BerectBa 1 MaTepHaIbl Ckopoctb notepu Macchl | Husmiast Teriora cropaus,
x10°, kr-m ¢ KI[>K~KF'1
Beunsun 61,7 41870
AneToH 44,0 28890
JIM3TUIIOBBIN CIIUPT 60,0 33500
Benson 73,3 38520
Ju3eapHOe TOIITHBO 42,0 48870
Kepocun 48,3 43540
Masyr 34,7 39770
Hedts 28,3 41870
OTUJIOBBIN CIUPT 33,0 27200
Typ6unnoe maco (TI1-22) 30,0 41870
M3onponunoselii coupT 31,3 30145
W3onenTan 10,3 45220
Tomyon 48,3 41030
Hartpuit MmeTammdyeckuii 17,5 10900




Hpesecuna (0pycku) 13,7 % 39,3 13800

JpeBecuna (mebernn B KUITBIX u
aJIMUHUCTPATUBHBIX 31aHusAX 8-10 %) 14,0 13800
Bymara paspbixieHHas 8,0 13400
Bymara (kHUTH, XKYpHaJIBI) 4,2 13400
Kawnrn Ha epeBSHHBIX CTEIIakax 16,7 13400
KuHonnenka TpuaneraTHas 9,0 18800
KapGonuToBsle nznenus 9,5 26900
Kayuyk CKC 13,0 43890
Kayayk HaTypamsHbIi 19,0 44725
OpraangecKkoe CTEeKII0 16,1 27670
[Momuctupon 14,4 39000
Pesuna 11,2 33520
Texcromur 6,7 20900
[Tenononuyperan 2,8 24300
BosokHo mtanensHoe 6,7 13800
Bonokno mrranensHoe B kumax 40x40x40 cm
22,5 13800
INonusTrnen 10,3 47140
Homunponmnexn 14,5 45670
XJI0MOK B TEOKaX 190 Krxm™ 2,4 16750
XJIOTIOK pa3pbIXJICHHBII 21,3 15700
JleH pa3pbIXJICHHBII 21,3 15700
Xnonok+xampoH (3:1) 12,5 16200
IIPH/IOKEHUE 5
ObsizamenvHoe

METO/ 9KCIHHEPUMEHTAJIBHOI'O OIIPEAEJIEHUSA BEPOATHOCTHU
BO3HUKHOBEHMUS IIOKAPA B (OT) QJIEKTPUYECKUX U3AEJIUAX

Hacrosiuit MeTon pacripocTpaHsieTcs Ha 3J1€KTPOTEXHUYECKUE U3ENINS, PAIU0IEKTPOHHYIO
annaparypy ¥ CpeJCTBa BIYUCIUTENbHON TEXHUKU (JIEKTPUUECKUE U3JENUs) U YCTaHABINBACT
HOPSAJIOK SKCIEPUMEHTAILHOTO OIPEIETICHUS BEPOSITHOCTH BO3SHUKHOBEHUS 10OXkapa B (OT) HUX.

[TapameTpsl M YCIOBHSA HCHBITAHWM I KOHKPETHOIO M3JENINs JTOJDKHBI COAEPXKAThCS B
HOPMAaTHUBHO-TEXHUYECKOH TOKYMEHTALIUU Ha U3ZeIue.

1. Cymnoctb MeTOIa

1.1. Meton pa3zpaboTaH B COOTBETCTBUU C IPUIOKEHUEM 3.

1.2. BepossTHOCTh BOBHUKHOBEHHMS MOKapa B (OT) MEKTPUUECKOM (r0) U3JIeNUu(sl) sBIseTcs
MHTETPAJIbHBIM [TOKA3aTeJeM, YYMTHIBAIOIIUM KaK HaJeKHOCTh (MHTEHCUBHOCTh OTKAa30B)
CaMoro M3EJHs U €ro 3alllUTHON anmnaparypsbl (TEIIOBON U 3JIEKTPUUECKOI), TAK U BEPOSATHOCTh
3aropaHus (IOCTH)KEHUS KPUTHUUECKON TeMIepaTyphl) YacTAMU U3JEIHs, MOAAEPKUBAIOIINMU
KOHCTPYKLIMOHHBIMU MaTe€pUaJlaMH WIH BEUIECTBAMM U MaTepUaliaMM, HaXOIAIIMMHCA B 30HE
€ro paJualiOHHOTO U3JIy4€HHUs JUO00 B 30HE MOPAKEHUS AIEKTPOIYTrOil WM Pa3sIeTaIoLMMUCS
packajJeHHbIMH (TOPALIMMHU) YaCTSAMHU (YaCTULIAMH) OT U3JIETHSI.

1.3. U3nenue cunTaercs yIOBJIETBOPSIONIMM TPeOOBAaHMS HACTOSIIETO CTAaHIApTa, €CIU OHO
IIPOLIUIO UCIBITAHUE B XapPAKTEPHOM I0KapOONACHOM PEXHMME M BEPOSTHOCTb BO3HUKHOBEHUS
no’kapa B HeM (OT HEro) He MPEeBBICUT 10° B rox.

Kommnekrytome uznenust (pe3ucTopbl, KOHAEHCATOPHI, TPAaH3UCTOPHI, TpaHC(HOpPMATOPHI,
KJIEMMHBIE 32)KUMBI, pelie M T. J.) JOMYCKAaIOTCS K TNPUMEHEHHUIO, €CIM OHU OTBEYaloT
TpeOOBaHUSAM  TOXApHOW  OE30MAaCHOCTH  COOTBETCTBYIOIIMX  HOPMAaTHBHO-TEXHHUYECKUX
JIOKYMEHTOB M JJIi HUX OIpeJlelIeHbl HHTEHCUBHOCTH MOKapOOMAaCHBIX OTKa30B, HEOOXOIMMbIE
JUISl OLIEHKU BEPOSTHOCTH BOZHUKHOBEHUS 10’Kapa B KOHEYHOM U3JIEIHH.

1.4. XapakTepHblii aBapuUiHBIII MOXXapOOMAaCHBIM pPEXHUM (Jajee - XapaKTepHbIN
MOYKapOONACHBIM PEXUM) 3NMEKTPOTEXHUYECKOTO M3/EIHsS - 3TO TAaKOH peXuM paboThl, MpHU
KOTOPOM HapyllaeTcs COOTBETCTBUE HOMHUHAIBHBIX [AapaMeTpOB U HOPMaJbHBIX YCJIOBUM




AKCIUTyaTallMi M3AEIUS WIA €r0 COCTAaBHBIX 4acTel, MPUBOISAIIMN €ro K BBIXOAY M3 CTPOS U
CO3JAIOIINN yCIOBHS BOSHUKHOBEHUS 3aTOPAHHUS.

1.5. XapakTepHblii MOXapOOIMACHBIM PEKUM YCTAHABIMBAIOT B XOJ€ IpEABaAPUTEIbHBIX
ucnbITaHuil. OH T0JKEH ObITh U3 Uncila HanboJiee ONacHbIX B M0)KAPHOM OTHOLIEHUU PEKUMOB,
KOTOpPbIE BO3HUKAIOT B OKCILTyaTallud U, 110 BO3MOXKHOCTH, UMEIOT HAHOOJIBIIYIO BEPOSATHOCTb.
B nanbHelinieM BbIOpaHHBIM MOXKapOONACHBIM PEKUM YKA3bIBalOT B METOJMKE HUCIBITAaHHS Ha
MO’KAPHYIO OIIACHOCTb.

B 3aBucuMocTM OT BHMJAa M Ha3HA4YCHHUsS U3JENMS XAPAKTEPHBIE HCIBITATEIbHBIC
I10>KapOOIIaCHBIE PEXKUMBI CO3/IAF0T IIyTEM:

YBEJIMUEHUS CUJIBI TOKA, IIPOTEKAIOLIETO YEPE3 UCCIEAYEMOE IIEKTPUUECKOE U3AEINE WIN €r0
COCTaBHYIO YacTh (IIOBBIIICHUE HANPSKEHHs, KOPOTKOE 3aMbIKaHHE, Meperpyska, AByX(dasHoe
BKJIIOYEHUE D3JIEKTPOTEXHUUYECKHX YCTPOMCTB Tpex(a3HOro Toka, 3aKIMHUBAHHUE POTOpa HIIU
JPYTUX HOJBHUKHBIX YACTEH 3JIEKTPUUECKUX MAILUH U aIaparoB U JIp.);

CHIKEHHS 3 (HEKTUBHOCTH TEIUIOOTBOJA OT HArPEBAEMbIX NIEKTPHUUECKUM TOKOM JIeTaje u
MOBEPXHOCTEN 3JIEKTPUUECKUX YCTPOUCTB (3aKpBITHE MOBEPXHOCTEN MOPIOYMMH MaTepUaIaMu ¢
MaJIbIM  KO3(()UIUEHTOM TEMJIONPOBOJHOCTH, OTCYTCTBHE JKUAKOCTH B BOJOHAJIMBHBIX
npubopax, BBHIKIIOUYEHHE BEHTHIIATOPA B AJIEKTpOKaiopudepax M TEIIOdIEKTPOBEHTUIIATOPAX,
IIOHWKEHUE YPOBHS Macila WM JIPYrod AMDIEKTPUUECKOH JKUIKOCTH B MAacCJIOHAIOJHEHHBIX
YCTaHOBKAX, CHUJKEHUE YPOBHSI )KUIKOCTH, UCIIOJIb3YEMON B KAUECTBE TEIJIOHOCUTENIS U JIP.);

YBEJIMYEHUS IIEPEX0AHOr0 CONMPOTUBIICHUS (3HAUCHUE MAJICHNUs HAIPsKEHUs, BbIICIAOLIencs
MOIIIHOCTH) B KOHTaKTHBIX COEAMHEHUAX WM KOMMYTAallMOHHbBIX 3JIEMEHTAX;

HOBBIIIEHUS KOA(POUIMEHTA TPEHUS B JIBUKYIIUXCS (BPALLAIOLIUXCs) IeMEHTax (MMUTALus
OTCYTCTBHSI CMa3K{, U3HOC [TIOBEPXHOCTEHN U T. I1.);

BO3CUCTBUS Ha JETAlIM 3JIEKTPOYCTAHOBOK 3JIEKTPUYECKHX JIYT (pe3Koe MepeHanpsKeHUE,
OTCYTCTBHE JyroracUTENIbHBIX PEIIETOK, BBIXOJ M3 CTPOSI 3JIEMEHTOB, IIYHTUPYIOLIUX OYTY,
KPYI'OBOM OrOHb KOJJIEKTOPA);

cOpachIBaHMsI pacKaJeHHbIX (TOPSILKX) YaCTULl, OOpa3yIOLUXCsl IPH aBAPUIHBIX PEXKUMAX B
3JIEKTPOYCTAHOBKAX, Ha TOPIOYME IEMEHTHI (4aCTHUI] OT OIUIABJICHUS HUKEJEBBIX 3JIEKTPOJOB B
Jamrax HaKaJlMBaHUS, YacTUI[ METAJJIOB, OOpa3yIoLIUXCsl MpU KOPOTKUX 3aMbIKAHMUSX B
3JIEKTPOIPOBOJIKAX, U T. I1.);

pacIlOJIOKEHUsT TOPHYMX MAaTEpHAIOB B 30HE pPaJUAlMOHHOIO HAarpeBa, CO3/1aBacMoOro
AIIEKTPOYCTaHOBKaMU;

MPOIYCKaHMUsI TOKAa MO KOHCTPYKLHUSM U 3JIEMEHTaM, KOTOpble HOPMaJbHO HE OOTEKaroTCs
TOKOM, HO MOT'YT UM O0TEKaThCsl B aBapUHHBIX YCIOBHSX;

CO3/aHUSI HEMPEITYCMOTPEHHOIO YCIOBHUSIMH pabOThl, HO BO3MOXHOI'O B aBapUIHOM pexUME
Harpesa 3a c4eT NIEKTPOMAarHUTHBIX TOJIEH.

2. Pacyer BepOSITHOCTH BO3HHUKHOBEHHS MOKAPA OT HJIEKTPHUECKOT0 U3AeTus

2.1. BeposATHOCTh BO3HMKHOBEHHs MOXKapa B (OT) 3JEKTPUYECKMX H3AEIMH U yCIOBUSA
no>kapo6e3onacHOCTH (1. 1.3) 3aMUChIBAIOT CIEAYIONTUM BBIPAKEHUEM:

Qu=Qur Qs QusQp <107, (151)
rae Qup - BEPOATHOCTh BOSHHUKHOBEHHS XapaKTEPHOIO I0KapOONACHOIO PEKUMa B COCTaBHOM
yacTu wm3aenus (Bo3HWKHOBeHHs K3. meperpysku, TMOBBIIIEHUS TIEPEXOTHOTO
COTPOTUBIIEHUS U T. 11.), 1/Tox;

Qus - BEPOSITHOCTH TOTO, YTO 3HAYCHHE (XapaKTEPHOTO IIEKTPOTEXHHUYECKOTO TapamMerpa
(TOKa, TIEPEeXOHOTO COMPOTUBICHHS W JIp.) JIKUT B JHAMAa30HE MOKAPOOMACHBIX
3HAYCHHIL,

Qu5 - BEPOSATHOCTH HEeCpaOaThIBAHUS allllapara 3aluThl (3MEKTPUIECKOM, TeTJIOBOM U T. 11.);

Qs - BEpOSATHOCTh JOCTHKCHHS TOPIOYMM MaTepPHAIOM KPUTHYECKOH TEeMIIEpaTyphbl WIA €T
BOCILIAMEHEHUS.

2.2. 3a TONOXWUTENbHBI HCXOJ ONBITA B JAaHHOM CJIyda€ B 3aBUCHMOCTH OT BHJA

ANEKTPUYECKOTO H3AENUSA IPUHUMAIOT: BOCIUIAMEHEHHUE, TOSBICHHUE JIbIMA, JOCTHMKEHHE
KPUTHYECKOT0 3HAUYCHUSI TEMIIEPATYPHI IIPU HATPEBE U T. II.



2.3. BeposTHOCTb BO3HUKHOBEHHs XapaKTEPHOIO II0KAapOONacHoro pexuma  Qyp,
OTpEAENAIOT CTAaTUCTUYECKH [0 JaHHBIM MCIBITATENBHBIX JIA0OpaTOpUil MNpeAnpUsATHH U
M3TOTOBUTENICH M SKCIUTYaTallMOHHBIX CITYXO.

IIpy Hanu4uu COOTBETCTBYIOIUX CIIPABOYHBIX AaHHBIX Qp, MOXKET OBITH OIpEeIcHa Yepes
00IIyI0 MTHTEHCUBHOCTh OTKA30B U3JIEHS C BBEACHHEM KOI(DPUIIMEHTA, YUUTHIBAIOIIECTO JIOJIO
MOKapOONAaCHBIX OTKa30B.

2.4. BepositHOCTb (Qy5) B 00IIEM BHIE pacCUUTHIBAaETCS 1Mo hopmyiie

Q,;=1-e"=1-Pe ™ e 4 pe™, (152)
rie P - BepoATHOCTh 3arpyOfieHHsI 3alIMThl (yCTaHABIMBAeTCs O0OCIEOBaHUEM WU
NPUHUMAETCS KaK CpeIHeCTaTHCTUYECKOEe 3HaueHue, HMEIlee MecTo Ha
00BEKTax, I/Ie IPEUMYIIECTBEHHO UCTIONb3YEeTCS U3/IEHe);
A, - OKCIUTyaTallUOHHAs! HHTEHCUBHOCTh OTKA30B alaparoB 3alluThl, 1/4;
Ap - pabodvas (anmaparHas) MHTEHCUBHOCTb OTKAa30B 3aILUTHI (Ompezaensercs N0 TeopHH
HAJCKHOCTH TEXHHUYECKUX CHCTEM), 1/4;
A; - THTEHCUBHOCTb OTKAa30B 3arpyOJeHHON 3a1uThl, 1/4;
t - Texymiee BpeMs paboThI, U.

Jlns anmapaTtoB 3allUThl, HAXOAAIIMXCS B 3KcIuTyaraimu Oosee 1,5-2 jer, ans pacuera (Qy )

MOJKET OBITh HCIOIB30BAHO YIPOIIEHHOE BhIPAXKEHUE!

Qus=4pt. (153)

2.5. XapakTepHbIil TOXKapOOIACHBIH PEKUM  HM3JEIUS  OMPENESeTCS  3HAUYCHHUEM
3JIEKTPOTEXHUYECKOr0 IapaMmeTpa, MpU KOTOPOM BO3MOKHO MOSBICHHE NPHU3HAKOB €ro
3aropanusi. Hampumep, XapakTepHBIN MOXKapOOMacHBIM pexuM - KopoTkoe 3ambikanue (K3);
XapaKTEepPHBIM 3JIEKTPOTEXHUYECKUI MapaMeTp 3TOro pekuma - 3HadeHue toka K3. 3axuranue
U3JIENHsI BO3MOXHO TOJIBKO B OllpesiesieHHOM Juana3one TokoB K3. B obuiem Buze:

Qus =Ny /N, (154)
rae Ny, N, - cOOTBEeTCTBEHHO aHMama3oHbl MOXKAPOOMACHBIX M BO3MOXKHBIX B JKCILTyaTallud
3HaYeHUH XapaKTEPHOIo JIEKTPOTEXHUUECKOTO TapaMeTpa.

B ciydae mcmonp3oBaHUS IS OUEHKH 3KHUTATENBHON CIIOCOOHOCTH AJIEKTPOTEXHUYECKUX
(GakTOpPOB MX HHEPreTUUECKUX XaPAKTEPUCTUK - SHEPIHH, MOIIHOCTH, IUIOTHOCTH TEIJIOBOIO
MIOTOKA, TEMIIEPaTypbl W T. II. OMPEIENISIETCS] BEPOSATHOCTh TOTO, KaK YacTO WM Kak JIOJITO
3HaYeHHE COOTBETCTBYIOIIETO 3HEPreTMYECKOro MapaMmerpa 3a ONpeesIEHHBIH MPOMEXYTOK
BpEMEHM (HallpuMep B TeueHue roja) OyneT MpeBbIIIaTh €ro MUHUMaJIbHOE MOKapOONacHOe
3HayeHne. HaxokJeHne MUHUMAaJIbHBIX I10’KapOOMACHBIX 3HAYEHUH NPOM3BOJIUTCA B XOJ€
BBITTOJIHEHHS SKCIIEPUMEHTAIBHBIX UCCIIETOBAHIMA TIPH onpeneneHud Q.

2.6. BepostHOCTh Qp MOJOXKHUTEIBHOIO MCXOJA OMNbITa (BOCIJIAMEHEHHsI, MOSIBJICHHS JbIMa
WIN JOCTHKEHUS! KPUTHIECKOHM TeMIIepaTyphl) OMpeaessieTcst IOociie IPOBEACHHUS 1a00paTOPHBIX
MCTIBITAHUIT B yCIOBHAX paBeHCTBA Qp ,=Qys=Qn =1,

Q, = 3+1,3m
 n+2 (155)
r7ie M - 9UCIIO ONBITOB C TIOJOKHUTEITHHBIM HCXOIaM;

A - YUCIIO OTIBITOB.

B cnyqae m>0,76 (n-1), npuanmaror Q,=l.

[Ipu ucronp30BaHUM B KAayecTBE KPUTEPHUsS IMOJOXKUTEIBHOTO HCXOJA OINbITa JOCTHKEHHE
TOPIOYMM MaTepHaIoM KPUTHIECKOH TemnepaTypbl Q, onpenensercst u3 GopMysl

Q,=1-0, (156)
rae O - 6e3pa3MepHBIid apaMeTp, 3HAYeHHE KOTOPOTO BhIOMpAETCs M0 TaOJIWYHBIM JIaHHBIM, B
3aBUCHMOCTH OT 0€3pa3MepHOro mapameTpa ¢ B pacnpeneieHnn CThIOACHTA.

\/H(TK - TCP )

o (157)



rae Ty - KpuTHYecKast TeMIiepaTypa HarpeBa roprodero marepuania, K;
T, - cpenHee apudMeTnueckoe 3HaUCHUE TEMIIEPaTyp B UCIBITAHUSAX B HanOojiee HarpeToM
mecte u3aenus, K;

O - CpeaiHee KBaIpaTHYECKOEe OTKIOHCHHE.

B kadecTBe KpUTHYECKOW TeMIlepaTyphl, B 3aBHCUMOCTH OT BUAA H3ACTHs, YCIOBUH €ro
9KCIUTyaTallil ¥ BO3MOXHBIX HCTOYHHMKOB 3a)KUT'aHUS MOXKET OBITH INPHUHATA TEMIIEPaTypa,
cocrapistomas B 80 % TemmepaTypbl BOCILIAMEHEHHUS! M30JSLUOHHOTO (KOHCTPYKLMOHHOIO)
Mmarepuarna.

2.7. lomyckaercs npu onpeaenaeHun Q, 3aMEHSATh CO3/1aHUE XaPaKTEPHOTO M0KapOOIIaCHOTO
peXHMa Ha UCIIOJIb30BAHUE CTAH/IAPTH30BAHHOTO SKBHBAJICHTHOTO IO TEINIOBOMY BO3JEHCTBHUIO
UCTOYHMKA 3@XWTaHWsA, T. €. C OKBUBAJICHTHBIMU IapaMeTpPaMH, XapaKTEpU3YIOIIUMHU
BOCIUIAMEHSIOIIYIO CHOCOOHOCTD (MOIIHOCTb, IJIOINA b, IIEPUOIUIHOCTD U BPEMS BO3/ICHCTBUS).

ITPHIIOKEHHUE 6
Cnpasoynoe
INPUMEPBI PACYETA

1. Paccuntarh BepOATHOCTh BOSHUKHOBEHHS IOXkKapa U B3pbIBA B OT/ICJICHUH KOMIIPECCHH.

1.1. lanubie nis pacuera

OTtaeneHue KOMIIPECCUH ITHUIIEHA PACTIOIOKEHO B OJHOITAKHOM MPOU3BOJICTBEHHOM 3/IaHUU
pasmepamu B miane 20x12 M u Bbicoror 10 M. CTeHbI 37aHUSL - KUPIUYHBIE C JICHTOYHBIM
octekyieHueM. IlepekpbiTHe - U3 peOpHUCTHIX >Kene300eTOHHbIX IUUT. OcBelleHue Iexa -
AIIEKTPUYECKOE, OTOIJIEHHE - IeHTpanbHoe. llex oOopynoBaH aBapuilHOW BEHTWJISALUEH C
KpPaTHOCTBIO BO3/TyX0oOMeHa (N), paBHOW BOCHMH.

B nmomemenun 1mexa pa3Memaercs KOMIIPECCOp, KOTOPBIA  TOBBIIIACT JIaBIICHUE
MOCTYMAIONIET0 U3 MarucTPalbHOTO TPYOOIPOBOAA STUJICHA C 11-10° go 275-10° Ia. Tuamerp
TpyOOIIPOBOJOB ¢ 3TUIEHOM paBeH 150 MM, Temmeparypa stuiena gocturaer 130 °C. 3manue
UMEET MOJTHHE3AIIUTY TUIa b.

HuxHMT KOHIIEHTPalMOHHBIN Mpeaen BocriaaMmeHeHus STUIeHa (Cyxnps B CMECH C BO3IYXOM
pasen 2,75 %, mostomy, B coorBerctBum ¢ CHull T1-90-81: mpow3BoacTBO 10 B3PHIBHOIA,
B3PBIBOIMOKAPHOU U MOXKAPHOW OMACHOCTU OTHOCUTCS K KaTeropuH A, TO €CTh B IIeXe BO3MOXKHO
BO3HMKHOBEHHE KaK IOKapa, TaK W B3pbiBa. [l0 YCIOBHSIM TEXHOJOTHYECKOTO Ipoliecca
BO3HUKHOBEHHE B3PBIBOOMACHON KOHIIGHTpAIMK B 00BEME MOMEIICHHS] BO3MOXHO TOJIBKO B
ABAPUIHBIX YCIIOBUAX, I[MO3TOMY TIOMEIIEHUE 10 KIAaCCH(PHUKAIMU B3PBHIBOOIACHBIX 30H
OTHOCHTCS K Ki1accy B-1a.

[TocxxapHasi OMACHOCTH OTACIICHUS KOMIIPECCHH CKJIAJBIBACTCS W3 TOKAPHOW OMACHOCTH
KOMITPECCOPHON YCTaHOBKM M TIOKapHOW omacHOCTH momereHus. [lokapHas oOmacHOCTh
KOMIIpeccopa OOyCJIOBJI€Ha ONAacCHOCThIO BO3HMKHOBEHMSI B3pbIBa ATHJIEHOBO3AYIIHOM CMECH
BHYTpPH armapara.

[TocxapHasi OMAacHOCTH MOMEIIEHUsI O00YCJIOBJIEHA OMACHOCTHIO BO3HMKHOBEHHMs IMOXapa B
1exe, a TaKKe OMACHOCTHI0 BOZHUKHOBEHHS B3pbIBa STUJICHOBO3IYIITHOW CMECH B 00beMe Iiexa
TIPH BBIXOJIC ITUJICHA U3 TA30BBIX KOMMYHHUKAIIMIA TTPH aBapHUH.

1.2. Pacuer

Bo3HHKHOBEHHE B3pbIBA B KOMIIpECCOpe OOYCIIOBICHO OJHOBPEMECHHBIM TIOSIBJICHHEM B
[IWIMH]IPE TOPIOYETO ra3a, OKUCIUTENS U UCTOUHUKA 3aKUTAHUS.

[Io ycnoBUSIM TEXHOJOTMYECKOrO0 Tpolecca B IMJIMHAPE KOMIIpeccopa IOCTOSHHO
oOparmaercsi 3TUJICH, MTO3TOMY BEPOSTHOCTH MOSBJICHUS B KOMIIPECCOPE TOPIOUYEro ra3a paBHA
SIMHHIIC

QK(FB) :QK(FBl) =Qx (/11) =1

[TostBnieHne oxucnutens (Bo3ayxa) B IWIMHIPE KOMIIPEccopa BO3MOXKHO MPHU 3aKIUHUBAHUN
BCachlBaloOIlero KkjamaHa. B 3ToM cioydyae B UMIMHApPE  CO3JaeTcs — paspsbKEHUe,
oOycrnaBnuBaroliee MOJICOC BO3AyXa 4Yepe3 CalbHUKOBBIE YIIOTHEHHUsA. [[s oTkiroueHus



KOMIIpeccopa MpH 3aKIMHUBAHUU BCACBIBAIOIIETO KJIallaHA HWMEETCS CHCTeMa KOHTPOJS
JABJICHUS, KOTOpas OTKIIIoYaeT Kommpeccop dvepe3 10 ¢ mocie 3akiIMHUBAHUS KialaHa.
OO0cnenoBaHue MOKa3alo, 4To 3a roj Habmoaanochk 10 cirydyaeB 3akIMHUBAHUS KianaHoB. Toraa
BEPOSITHOCTh pa3repMeTu3aliii KOMIIpeccopa paBHa

m
QK(SZ):&ZT] = 1 .1010
Tp a1 525600 60

AHanm3upyemblii KOMIIpECCOp B TE€UYEHHE TojAa Haxoawics B paboyem cocrossHuu 4000 u,

II03TOMY BEPOSITHOCTB €T0 HAXOXKJICHUS 1101 Pa3psDKCHUEM paBHA

Ko~ 1

Qu(S2) = 2= 525600
OTkyna BepoSTHOCTb IOJICOCA BO3/lyXa B KOMIIPECCOP COCTABUT 3HAYCHUE

Qc(0,) =Q (5,)Q«(S,)=2,3-10"-3,2-10°=7,4-10"".
TakuM o00pa3oM, BEpOSTHOCTh TOSABIECHUS B LUIMHAPE KOMIIpECCOpa JIOCTaTOYHOTO
KOJIMYECTBA OKHUCIUTENS B COOTBETCTBUU C GopMyIioit (44) mpuioxkeHus 3 paBHa

Qx (OK) =Qx (OK}) =Q (b,) =7,4 107",

Otkyna BeposATHOCTh OOpa3oBaHHsl TOpIOYEH Cpeasl B IHJIMHAPE KomImpeccopa B

cooTBeTCTBUU ¢ hopmyinoii (40) mpunoxenus 3 a OyneT paBHa
Q(IC)=Q(I'B)Q«(OK) =1- 74.10"=7,4-10""

VICTOYHUKOM 3a)KUTaHUS STUICHOBO3IYIITHOW CMECH B LHWIMHJAPE KOMIPECCopa MOTYT OBITh
TOJILKO HMCKPBl MEXaHUYECKOTO IPOMCXOXKICHUS, BO3HHUKAIOIIME TPU pa3pymICHUU Y3JOB U
JeTanell MOPUIHEBOM TpyNIbl M3-32 MOTEPH MPOYHOCTH MaTepuana WM IpU OCIa0IeHUU
0ONTOBBIX COCIVMHCHHUH.

CratucTuyeckre JlaHHbIE I[IOKa3bIBAlOT, YTO 3a aHAJU3UPYEMBI MepuoJl BpEeMEHHU
HAOIOIAJICST ONMH CITydall pa3pylieHUs JeTajield TMOPIIHEBON TPYNIBI, B PEe3yJbTaTe Yero B
MWIMHIpE KOMIIpEccopa B TeueHue 2 MUH Habmoganock uckpenue. [103Tomy BepoSITHOCTH
MOSIBJICHUS B UMJIMHJIpE KOMIpeccopa (PPUKIIMOHHBIX UCKP B COOTBETCTBUH ¢ (hopmynamu (42 u
47) npunoxeHus 3 paBHa

K & 1
TH) =Q, (TH,) = f=—0y7 ——_.2=38-10"°
Qx (Th) =Q (TH,;) = Q (f,) : 21.525600

OneHUM SHEprur0 MCKp, BO3HUKAIOUIMX MPH Pa3pyLIeHUH JeTajeil MOPIIHEBOW TIPyIMIIbI
N -1
KOMIIpeccopa. 3Hasl, YTO CKOPOCTh JIBUXKEHUS 3TUX Aeraneil cocrasisger 20 M-C, a UX Macca
paBHa 10 kxr u Gosee, HaiineM >Hepruto coynapenus (£), Ik, mo popmyne

E :%: 2000.

=32-10"°

-2000-60=2,3-10"".

N3BecTHO, YTO (DPUKIIMOHHBIE UCKPHI TBEPBIX CTaJe MpPU SHEPrUsX COyIapeHHUs MopsIKa
1000 /Ix momKuraroT METaHOBO3AYIIHBIE CMECH C MUHUMAaJIbHON sHepruei 3axuranus 0,28
MJIXK.

MuHuManbHasi 3HEpPTrus 3aKUraHus ATHIEHOBO3AYIIHOM cmecu paBHa 0,12 Mk, a sHeprus
coyzaapeHus Tell 3HauuTenbHo npesbimaetr 1000 [k, cnenoBaTenbHO:

Q- (le,) =1

Torga BepoOSITHOCTh NOSBIEHUS B UWIMHIPE KOMIIpECCOpa MCTOYHMKA 3aXKUraHUs B

COOTBETCTBUM ¢ (hopMyJsioi (46) npuinoxeHus 3 paBHa
Qy (#13) =Q, (TH)Q,(B)=38-10°-1=38-10".

Takum o0Opa3oM, BEpOSTHOCTb B3pbIBAa 3TUJICHOBO3AYIIHOM CMECH BHYTPH KOMIIpeccopa

Oyzer paBHa

Q(BTA)=Q, (I'C)Q, (#43)=7,4-10"-38-10° =28-10",
Habmionenue 3a MpoM3BOACTBOM IOKa3ajlo, 4YTO TPWxkAbl 3a roa (M-3) oTmedanach
pasrepMeTu3aus KOMMYHHUKALUH C STHUJICHOM M r'a3 BBIXOAWI B 00beM nomenieHus. Paccuntaem



BpeMsi 00pa30BaHUsl B3PBHIBOOMACHON KOHIIEHTPALMU B JIOKAILHOM oOOJake, 3aHuMaromeM S5 %
o0BemMa rexa.

Pexxum wucTedeHus OdTHIEHA U3 TPyOONMpoBOJa TpU pasrepMeTu3anuu  (HIaHIEBBIX
COCIIMHEHUH BBIYHCIISIFOT U3 BBIPAKCHUS

5
I; ATM 2;'51205 =0,00364 <V, = 0,528,
PAF

re P,y - aTMOChepHOE naBneHue, [1a;

Ppas - pabouee naBieHue B TpyoOnpoBoaax ¢ 3TuieHoM, I1a;

Vip - KPUTUYECKOE OTHOILECHUE.

To ecTh UCTEYCHHE POUCXOIMUT CO 3BYKOBOH CKOPOCTHIO W, paBHOM

w=334, 387 _334 (848 _3g9
M 28

[Mnomane memun F npu pasrepmernszanmu  (QIaHIEBOTO COCIUHEHHUS TPYyOOIpoBOAa
nuameTpoM 150MMm u Tonmuuoi menu 0,5 MM paBHa
F=rzds=12-10"
Pacxon atriieHa - g yepe3 Takoe OTBepcTUE Oy/IeT paBeH
g=369m- ¢1-0,00012 x? =0,044.
Toraa BpeMst 00pa3oBaHus JIOKAJILHOTO B3PHIBOOIIACHOTO 00J1aka, 3aHUMAroIIero 5 % oobema
1exa rnpu padboTe BEHTWISALUU, Oy/1eT paBHO

3600 g 3600
T,= In = ;
8 g- Chxms 8
100-2-3600
0,44
In ’ =0,66.
0.44 2,75-8-0,05- 2400
100-2-3600

YuuThIBas, 4YTO M3 BCEH MAaCChl STHJICHA, BBIIICIAIICTO B 00bEeM IOMeEIIeHHS, TOIbKko 70 %
Y4acTBYIOT B OOpa30BaHHUU JIOKAIBHOTO B3PBIBOOMACHOTO 00jaka, Bpems oOpa3oBaHHS ATOTO
obmaka ® BpeMs €ro CyIECTBOBaHHWS IIOCJIE YCTPaHCHHsI YTEUKH OTHIIEHA Oyner

_4h

T,= ﬁ = 0,94
paBHO: ’ .

Bpemsi ucrtedeHus STWieHAa NpH HMMEBIIMX MECTO aBapusX 3a aHAJIU3UPYEMBIH MEPHOJ
BpeMeHH OblIo paBHO 4,5, 5 u 5,5 mun. Toraa olriee BpeMs CyIIeCTBOBaHUS B3pPHIBOOIIACHOTO
oOnaka, 3aHuMaroniero 5 % odbeMa MOMEIIeHHsI U MPEJICTaBIISIONIEr0 OMAacCHOCTh MPU B3PbIBE
JUIS LI€JIOCTHOCTH CTPOUTEIbHBIX KOHCTPYKIMHA M JKU3HM JIIOJIEH ¢ yueToM paboThl aBapuitHOU
BEHTWISILIMM OyJIET paBHO

3
Zr =m|(z y—7,)+7,]=mz, =15.
i=1

OTKyna BEpOATHOCTh TOSIBJICHUS B O00BEME MOMEIICHHsS, JOCTATOYHOTO MJisi 0Opa3oBaHMS
rOprOYEr CMECH KOJMYECTBA 3TUJIEHA, PaBHA

K. 1,25
I'B,)=Q (I'B a)=—2y 7 =—"_.15=36-10".
Q,(IBy)=Q,(I'B,)Q,(a,) . .21: = 525600
Y'-H/ITI)IBaSI, qTO B 06’BeMe IIOMCIICHUA ITOCTOSIHHO UMCCTCA OKI/ICJ'H/ITG.]'H), HOJ'Iy‘-H/IM
QH(OK) = QH(OK1) = Qn(bs) =1
Toraa BeposITHOCTH 00pa30BaHMsI TOPIOYEH CMECH STUJICHA C BO3AYXOM B 00beMe TOMEIICHHS
Oyner paBHa



Q,(I'c,)=Q,(I'B,)Q,,(OK)=36-10°-1=36-10"".

OCHOBHBIMH HMCTOYHHKAMH 32)KUTAHHS B3PHIBOONACHOTO JTHJICHOBO3IYIIHOTO OOJaKka B
MOMEILEHUU MOTYT OBITh AJIEKTPONPUOOPHI (B Cllydyae UX HECOOTBETCTBUS KATETOPUU U TPyIIE
B3PBIBOOMIACHOW CPEJIbI), OTKPBITHIN OrOHB (TPU MPOBEICHUN OTHEBBIX padOT), HCKPHI OT yaapa
(mpu pa3IUYHBIX PEMOHTHBIX paboTax) U pa3psa aTMOCPEpPHOro IEKTPHUUECTBA.

[TosxapHO-TEXHUYECKUM OOCIICIOBAaHUEM OTJICICHHUSI KOMIIPECCUU YCTAHOBJICHO, YTO ISTh
3NEKTPOCBeTUILHUKOB Mapku B3I' B paznHoe Bpemsa B teuenue 120, 100, 80, 126 u 135 u
AKCILTYaTUPOBAIUCH C HAPYLICHUEM IIEEBOM 3aIUTHI.

BeposaTHOCTh HAXO0KIEHUS 3JIEKTPOCBETUIILHIUKOB B HEUCIIPABHOM COCTOSIHUU PaBHA

K, < 1,2 -
Qu(ly)=—2>7,=—-—-33600=7,7-10"".
T, 525600

Tak kak TemmepaTypa KoJObI 3JEKTpojaMIoO4ku MomHocThio 150 Bt paBna 350 °C, a
TeMIiepaTypa camoBocIuiaMmeHeHus 3tuiieHa 540 °C, ciiemoBaTenbHO, Harperas Kojida He MOXKET
OBITh UICTOYHUKOM 3Q3KUTAHUS STUICHOBO3AYLTHON CMECH.

Y CTaHOBIEHO, YTO 32 aHAIU3UPYEMBIH MEPHOJ] BPEMEHH B MOMEIIEHUU 6 pa3 MPOBOAUIUCH
razocBapounbie paboTsl mo 6, 8, 10, 4, 3 u 5 u kaxngas. [loaToMy BEepoOSITHOCTH MOSIBIICHUS B

IIOMEIIEHUH OTKPBITOrO OrHsl OyJeT paBHa
K, < 14
6 ] -3
Q,(n,)=Q,(Mh)=—"2>» 7. =——--2160=5,8-10".
Tp ,Z:l: ' 525600
Tak kak Temmeparypa IUIAMEHM Ta30BOM TOPEIKM M BpeMs €€ JEHCTBHs 3HAYUTEIbHO
OPEBBIIAIOT TEMIIEpaTypy BOCIJIAMEHEHMs UM BpeMs, HeoOXoaumoe Ui 3aKUTraHus
TUJIEHOBO3AYIIHOM CMECH, IOJIy4aeM, 4TO
2
Q,(B))=1.
PeMoHTHBIE pabOTBl C NPUMEHEHHEM HCKPOOIACHOTO HHCTPYMEHTa B IOMEUICHHH 3a
AHAIN3UPYEMBIN NIEPUOJ BPEMEHH HE TPOBOJWIINCE.
BrrauncisieM BEpOSITHOCTD MOSIBIICHUS B TOMEUICHUHN pa3psiia aTMOC(PEPHOTO AIIEKTPHUYECTBA.
[Tomemenne pacnooK€HO B MECTHOCTH C ITPOJIOJIKUTENIBHOCTBIO IPO30BOM esTenbHocTh S0
-1 2 -1 N
croa, moaromy n=6 kM -rof . Otrciona, B cOOTBETCTBUU ¢ (opmynoil (5) mpuioxxeHus 3
YHCJIO YIapOB MOJIHUM B 3JaHUE PABHO
— -2
N,, =@+6H)S+6H)-n-10°=34-102
Toraa BeposITHOCTh MPSMOTO yJjapa MOJIHUU OyZeT paBHa
—N _
Q,(t,)=1-e """ =34.10",
BorunciisieM BEpOSTHOCTb OTKa3a UCIPABHOW MOJIHUE3AILUTHI TUIIA b 31aHus KOMIIPECCOPHOU
no popmyse (52) npusnoxeHus 3
Q,(t)=1-p,=1-095=5-10"
TakuMm o0pa3om, BEpOSITHOCTb MOPaKEHUS 3JaHUSI MOJIHHEH paBHA
-3
Qi (Cl) = Qn (tl)Qn (tz) =17-10""
[ToxxapHO-TEXHHYECKUM  OOCJIE€JJOBaHUEM YCTAHOBJIEHO, 4YTO 3alIUTHOE 3a3eMJICHHE,
HMMEIOIIEECs B 3JaHUHU, HAXOUTCS B HCIIPABHOM COCTOSIHUH, II03TOMY
Qn(Cz) =0, Qx (C3) =0.
Torna
-3
Qu(T1,) =Q, (1) =17-10°
YuuTeIBas napameTpbl MOJIHUH ITOJTYyYUM
2
Qu (Bl )=1.
Otkyna
Q,(M3/1C)=[Q, (1) +Q, (T1,)R, (B?) = (1,7-10° +58-10°)-1=7,5-10">.
Takum 00pa3oM, BEpOSITHOCTh B3pbIBa 3THUJICHOBO3AYIIHOM cMecH B 00beMe MOMEUICHHS
Oyzer paBHa:



Q(BO)=Q,(I')Q,(#13/I'C)=3,6 10°.75-10°%=2,7-10"

PaccuntaeM BepOSITHOCTh BO3HMKHOBEHHS TOXKapa B TOMEIIEHHH KOMIIPECCOPHOM.
Habnronenue 3a 00BEKTOM MO3BOJIMIIO YCTAHOBHUTH, YTO MPUMEPHO 255 q-roz[‘l B IIOMEIICHUN
KOMITPECCOPHOH, B HapyIICHHE MPaBUII MOKAPHOUW OE30MACHOCTH, XPaHWIHCh Pa3HOOOpa3HbIE
roproune MaTepuayibl (BETOIIb, JIEPEBSIHHBIC KOHCTPYKIIMH, IPEBECHBIC OTXOJbI W T.II.), HE
MPEAYCMOTPEHHBIE TEXHOJIOTHYECKUM periameHTOM. [lo3ToMy BEpOSTHOCTH TMOSABICHUS B
MTOMEIICHUHU TOPIOYUX BEIIECTB paBHA

K. & 1
I'B,)=Q,(I'B)=—% =—— .255.60=2,6-10"2
Qn( 17) Qn( 4) ijz—l:rj 525600

Otkyaa BeposATHOCTH 00pa30BaHMs B LIEXe MOXKAPOOIIACHON Cpe/Ibl paBHa

Qu(I'Cy) =Q,;(I'B,;)Q,(OK) =26 107,

Us 33(1)I/IKCI/IpOBaHHI)IX TCIUIOBBIX HCTOYHHUKOB, KOTOPBIE MOI'YT IIOABHUTHECA B 1LEXC,
HCTOYHHUKOM 3aKUT'aHUA JJISI TBEPABIX IOPHOYHX BCIICCTB ABJIACTCA TOJIBKO OTKpBITBIﬁ OI'OHb U
paspsaabl aTMOC(bepHOFO OJICKTpHUYECCTBA. HO3TOMy BEPOATHOCTh BO3HHUKHOBCHHA B OTACICHHUU
KOMIIPECCUU TT0Kapa paBHa

Q(I0) =Q(I'C,)Q, (M3/I'C)=2,6-107-7,5-10° =19-10™"

Takum o0pa3oM, BEpOATHOCTb TOT'O, UTO B OT/AEICHUH KOMIIPECCUH MPOU30UIET B3PBIB MO0 B

CaMOM KOMIIPECCOPCE, 1100 B o0beMe nexa CoOCTaBUT 3HAYCHHUC

Q(BIT) =1-[1-Q, (BTA)|1-Q(BO)|=1-(1-2,8-10"?)x (1-2,7-107) =2,7-10"
BeposATHOCTB TOr0, 4TO B KOMIIPECCOPHOM BO3HHMKHET I105KAp WM B3pbIB, paBHA:

QUI3um B3) =Q(BI)+Q([10)=2,7-10" +19-10* =19-10™*.

1.3. 3aknwoueHue

BeposATHOCTP BO3HMKHOBEHHsS B KOMIIPECCOPHOM B3pbIBa paBHA 2,7-107 B rom uro
COOTBETCTBYET OAHOMY B3pbiBY B roa B 3703704 aHalOrMYHBIX 3JaHUSIX, a BEPOATHOCTH
BOSHHKHOBEHHS B HEM MM B3DHIBA, WIH Tokapa pasHa 1,9-10™ B ro, T. e. oxun moxkap wim
B3pbIB B I0/1 B 5263 aHaJIOrMYHbIX TOMEIIEHUSX.

2. PaccyuTaTh BepOSITHOCTH BOZHHKHOBEeHHUsI moxkapa B pesepByape PBC 20000 HIIC
«TOProJam»

2.1. lanHble Olis pacyera

B xauecTBe mokapooracHoro o0beKTa B3sT pe3epByap ¢ HepThio 00beMom 20000 M. Pacuer
BEJIETCS JUIsl HOPMAJIbHOM SKCIUTyaTallii TEXHUYECKU UCIIPABHOTO pe3epByapa.

Cpennsisi pabouast temneparypa Heptu 7=311 K. HwwkHuil u BepXHuNl TemiiepaTypHbIe

npenensl BocriamMmeHeHus Heptu paBHbL Ty,5=249 K, T;,,=265 K. KommuectBo o6opoToB
pesepByapa B ron [ls=24 rox™. Bpewmsi cyiiecTBOBaHMSI TOproueid cpeipl B pe3epByape Npu
OTKauKe 3a OJUH 000pOT pe3epByapa Ton—=10 4 (MCKIIOuas JUIMTENbHBIA TpocToif). Pammyc
pesepByapa PBC=2000 R=22,81 m. Bricora pezepByapa H,==11,9 m. Uucno ynapos MonaHmi
n=6 xm*-rox. Ha pe3epByape uMeeTcst MosiHue3amuTa tuna b, moaromy 36=0,95.
Yucno UCKpOONacHbIX ONepalyii Ipu pydyHoM u3mMepeHun ypoBHs N, ,=1100 rox’. BeposTHOCTH
mtuis (CKkopocTh BeTpa u<l M-c'l), Qu (u£1)=0,12. Yucno BKIHOUSHHUH DIICKTPO3aIBIKEK
N, ,=40-ro". YHCII0 HCKPOOMACHBIX OTepa IHii IPH IIPOBEICHHH TEX0OCTyKUBAHHS Pe3epByapa
Nro=24 rox. HukHWiA 1 BEpXHHMil KOHIECHTPAIMOHHBIE TIPEIENBl BOCIIAMEHEHHS He(TSHBIX
napoB Cuxns=0,02 % (mo o6vemy), Cuxns=0,1 % (mo o06vemy). I[Ipon3BOAUTENHHOCTD,
orepauuu HanosHerns §=0,56 m°-C*. PaGouast KOHIEHTpamys mapos B pesepsyape C=0,4 % (1o
06bemy). [IpogomxuTenbHOCTh BRIOpOCca OoraTtoit cmecu Tgo==> 4.

2.2. Pacuer

Tak kak Ha He(TenpoBOJax CpeaHss paboduas Temmeparypa xuakoctu (Hedrtu) T Bbiiie
CPEIHEMECSYHOM TeMIIepaTyphl BO3/1yXa, TO 3a PACUETHYIO TEMIIEpaTypy MOBEPXHOCTHOTO CIIOS



HedTn npuHUMaem T .

U3 ycnoBus 3amadd BHAHO, 9TO T >T ;i ., MOITOMY MPH HEMOABIDKHOM ypOBHE HehTH
o H
BEPOSTHOCTh 00pa30BaHMs FOPIOYCH cMecH BHYTpH pe3epByapa paBHa Hymo Qp (/'C)=0, a npu
OTKayke HedTu paBHA

: 24-10
oT ]—vC — noﬁ Tomk —
2 (1C) 8760

TakuM 00pa3oM BEpOATHOCTbH 0Opa30BaHUs TOprOYEl Cpeibl BHYTPH pe3epByapa B TCUCHHUE
roja Oyzmer paBHa

=2,74-107?

Qu(rQ)=1-[ [L-Q.UIC)]=Q (1O + Q¥ (rC)=2,74-10

Borarcnum gncio nmomnaiaHuyd MOJHUY B pe3epByap To hopmyse (51) npunoxenus 3
Ny, =(2R+6H,)* 11,10 = (2-22,81+6-11,9)*-6-10° =8,2:10°

Torna BepoOSITHOCTh NPSIMOTO y/iapa MOJIHHH B PEe3epByap B TEUCHHUE I'0Jla, BBHIYUCICHHAS 110
dbopmyiie (49) npunoxenus 3, paBHa

N -821072. _
Qo (ty) =1—-eM™® =1-¢**19"1=79.107%
Bbruucnum  BEpOSTHOCTH OTKa3a MOJIHME3AIIUTHl B TEUYEHHE TIoJa MpU HCIPABHOCTU
MOJIHHEOTBO/Ia 110 hopmyiie (52) mpuiiokeHus 3.

Q.(t)=@-/4,)=1-095=5.10"
Takum 00pa3oM, BEpOSITHOCTh TOPAKECHUS MOJIHUEH pe3epByapa, B COOTBETCTBUU C
dbopmyoii (48) mpuinokeHus 3, paBHa
Qu(C)=Qu(t)Q, (t,) =5-107 -79-107 =39-10°
OOcnenoBaHWeM YCTaHOBIIEHO, YTO MMEIOLICECS Ha pe3epByape 3allUTHOE 3a3eMJICHHE
HAXOJIUTCSI B UCIIPABHOM COCTOSTHHH, TIO9TOMY BEPOSTHOCTh BTOPHYHOI'O BO3JACHUCTBUS MOJIHUU

Ha pe3epByap M 3aHOCA B HETO BHICOKOT'O IMOTEHIIMAIA paBHA HYJIIO Qe (C,) =0 u Qp(Cy) =0.

[TosiBneHne (PUKIMOHHBIX HCKP B pe3epByape BO3MOXKHO TOJIBKO MpH TPOBEJCHUU
MCKPOOIIaCHBIX PYYHBIX OIEpanuii MpH W3MEpEeHWH YpoBHS U oTOope mpob. IlosTomy
BeposaTHOCTh Q,(7T/3) B cooTBeTCcTBHU C (hopMynamu (49 u 55) nmpunoskeHus 3 paBHa

Qe (TH;) = Qp (f)Q(0II) = (1_e_N3'yTP) -1,52 107 = - e—11001) -152-10° =152-10"°

B aroit dpopmyne Q(OII) = 1,52-10°% - BEPOSATHOCTh OUIMOKU ONepaTropa, BBITOJHSIONIETO
olepanyu U3MepeHHs YpOBHSL.

Takum 00pa3oM, BEpOSITHOCTH TOSBIICHHUS B Pe3epByape KaKoro-IMOO TEIIOBOTO MCTOYHHKA
B COOTBETCTBHUH C IPUIOKEHUEM 3 paBHA

Qp (TH) = Qp (TH1) +Qp (TH3) = 514’1073-

[Tonaras, uyTOo »HEprus W BPeMs CYLIECTBOBaHHS OSTHUX HCTOYHHUKOB JIOCTATOYHBI JJISt
BOCIUTaMEHeHHs roproueil cpenpl, T. ¢ Qu(B) = | u3 mpunoxenus 3 momyunm Q, (M3/C) =
5,4-10°.

Torna BepoSITHOCTh BO3HMUKHOBEHHUS TII0Kapa BHYTPH pe3epByapa B COOTBETCTBHM C
dbopmyoii (38) mpunoxkeHus 3, paBHa

Q,(IIP)=Q,(M3/I'C)Q,(I'C) =54-10°-2,74-10° =15-10"*,

3 yCiIoBuAa 3aJadyn CJICAYCT, 4YTO paGoqaﬁ KOHILICHTpalusgd IIapOB B PE3CPBYyapC BLILIC
BCPXHETO KOHOCHTPAIWMOHHOI'O MPEACIa BOCINIAMEHCHUS, T. €, B p€3C€PBYyapc Npu HECIIOABUKHOM
cioe HeTH HaxomuTcs Heroprouas cpexa. [Ipu HamomHeHHMH pe3epByapa HE(TBIO B €ro
OKPECTHOCTH 00pa3yeTcsi Toprovasi Cpejia, BEpOsITHOCTh BEIOpOCA KOTOPO MOKHO BBIYUCIIHUTH 11O

dhopmyne (42) npunoxxeHus 3
Knyr,, 1.24-5

BIC) = = =137-107%
QO.P( ) TP 8760




Bo BpeMms Tuxoil moroasl (CKOpocTh BeTpa MeHbuIe | m-¢) okomo pesepByapa oOpasyercs
B3pPBIBOOIIACHAS 30HA, BEPOATHOCTD MOSIBJICHHS KOTOPOH paBHA
Q,,(I'C)=Q, ,(bI'C)Q,,(u<1) =137-10%-012=16-10".
JnameTp 3TOM B3pBIBOOIIACHOW 30HBI PaBEH

g-C, 056-0,4 j‘m s
P 0,02-11,9°
OHpC,I[eJ'II/IM YUCJIO YAAapOB MOJIHUH BO B3PBIBOOIIACHYIO 30HY
VvV ~[D, +6(H, +5)f -n-10° =[59 + 6(11,9+5)['6-10° =15-10""
Torma BeposITHOCTh MPAMOTO y/iapa MOJHUM B JAHHYIO 30HY paBHA
Q,, () =1—e ™" =1_¢015-14.10"

- -2
Tak kak BepoATHOCTH OTKa3za MonHMe3amuTel Qp(t;) = 5:10™, To BeposATHOCTH MOpaKeHHs
MOJIHUEH B3pBIBOONIACHOM 30HBI PaBHA

Q;;(C,) =Qp(t,)Q,5(t,) =5 10%-1,4-10*=7-10"%
Otkyna Qg (7T H1)27-1O'3.
BeposTHOCTH MOSABIIEHHS OKOJIO pe3epByapa (PPUKIIMOHHBIX HCKP paBHA

Qu5(TH,) = Q(OINQ,,(f,) =152-10°[L — e Mss M) | = 1 501021 — ¢ 1200201] =1 5210

Hapsiny ¢ (QpUKIMOHHBIMH HCKpaMH B OKPECTHOCTSIX pe3epByapa BO3MOXKHO IOSIBICHHUE
QJICKTPUUYCCKUX HCKP 3aMbIKAHHA W Pa3MbIKaHHSA KOHTAKTOB JJICKTPO3aJIBHIKCK. YuuteiBas
COOTBCTCTBUC IOIOJHCHHA OBJICKTPO3aJABUKCK KATCTOPUHU W TI'PYIIIIC B3pI)IBOOHaCHOﬁ CMECH,
BEPOSITHOCTH TMOSBJICHHS SJIEKTPUUSCKUX MCKP BRIYUCIUM 110 popmyrnam (49 u 54) npuoxeHus

3.

0,86
D:2R+10-HP( j :2-22,81+10-1l,9[

. Ny - . —
Q,;(TH,)=Q,,(e,) =10°(L—e ™) =10"(1—-e ") =10
Takum 00pa3oM, BEpPOSTHOCTH IMOSIBIICHUS OKOJIO pe3epByapa KakKoro-iubo TeroBOTo
HNCTOYHHKA B COOTBCTCTBUU C IPUITOKCHHUEM 3 COCTaBUT 3HAUCHUC

Q,;(TH) =Q, ,(TH,)+Q, ,(TH,) +Q, ,(TH,)=7-10° +1-10° +1,52.10° =85-10°
Honaraﬂ, qToO 3Hepr1/151 )48 Bperl CYHICCTBOBaHI/ISI 9TUX HUCTOYHUKOB JOCTATOYHBI JIA
3a)KUTaHus roprove cpeapl, U3 Gopmyisl (49) npunoxenus 3 noayuum npu Q=1

Q,,(M311C)=85-10".

Toraa BeposSTHOCTh BOSHHUKHOBEHHsSI B3phIBA B OKPECTHOCTSIX pe3epByapa B COOTBETCTBHH C
dbopmyroit (39) mpunoxenus 3 paBHa

Qu(BP)=Q, ,(IC)Q, ,(M3/IC) =14-10™*

OTKyna BepoOSTHOCTh BO3HHMKHOBEHHS B 30HE pe3epByapa JMOO moxapa, JuOO B3pbIBa

COCTaBUT 3HAYCHHE
Q(I7BP) =1-[1-Q, (1P ]1-Q,,(BP)]=Q, (1TP) + Q(BP) = 29-10™

2.3. 3aKiI04YeHUEe

BeposTHOCT BO3HMKHOBEHHMS B 30HE pe3epByapa IMo)Kapa WU B3pbIBa COCTAaBISET 2,0-10™,
4YTO COOTBETCTBYET OJHOMY IOXapy WJIHM B3pbIBY B Toj B MaccuBe u3 3448 pesepByapos,
paboTaronux B yCIOBHSIX, aHAJIOTUYHBIX PACYETHOMY.

3. Onpenenuth BeposTHOCTH BozaencTBuss O®DII Ha mronel npu noxape B NPOEKTUPYEMOU
15-3TaxHOM TOCTUHHUIIE TP PA3IMYHBIX BapHaHTaX CUCTEMbI IPOTUBOIOKAPHON 3aLUTHI.

3.1. lanHble nyg pacuera

B 31anuu npeanonaraercss ycTpoicTBO BEHTUISIIUOHHON CUCTEMBI TPOTUBOABIMHOM 3aIIUThHI
(IT13) ¢ BepoaTHOCThIO d(hpexTuBHOTO cpadaThiBanust R1=0,95 u cucTemMbl OMOBEIIEeHHUs JIt01ei
o noxxape(OJIIT) ¢ BeposaTHOocThIO A PexTnBHOTO cpadbarbiBanus Ry=0,95. [IpogomKkuTenbHOCTD
TpeGBIBAHMS OTIENBHOTO YeTOBEKa B 0OBEKTE B CpegHEeM 18 u-cyT HE3aBHCHMO OT BPEMEHH
roga. CtaTucTuyeckasi BEpOSATHOCTh BOHUKHOBEHHUS I0OKapa B aHAJOTMYHBIX OOBEKTax B TOJ
paBHa 4.10™. B KauecTBe pacyeTHOM CHUTyalluu MPUHUMAEM Clydall BOSHUKHOBEHHs IT0Kapa Ha




NEPBOM 3TaKe. DTAX 3/1aHMS PAacCMAaTpUBAEM Kak OfHO mnomeuieHue. [llupuHa mo3TakHOro
kopuzmopa 1,5 M, paccTosiHMEe OT HaubOosee yIaJleHHOro MOMENIeHMs] 3Ta)xa 1O BbIXOAa B
JECTHUYHYIO KIeTKy 40 M, uepe3 oJlMH BbIXOJ 3BaKyupyrooTcs 50 uenoBek, mupuHa Bbeixoaa 1,21
M. HopmaTuBHYI0 BeposTHOCTh Q" IPUHMUMaeM paBHOM 1-10°, BEPOSTHOCTH P, paBHOU 1-10°%,

3.2. Pacuer

OueHky ypoBHA 0€30MacHOCTH OmpeneNseM Ui JIoAei, HaxoAsdmuxcs Ha 15-M 3Taxke
TOCTUHUIII (HanboJee yAaJeHHOM OT BBIX0/1a B O€30MacHyI0 30HY) MpH Hanudwuu cucteM 11713 u
OJIII. Tak kak 31aHue 000PYAOBAaHO BEHTHIIAIIMOHHOM cuctemoit [1/13, ero necTHUYHBIC KIETKH
curTaeM He3aapIMIIsieMbiMU. BeposaTHOCTh Q, BhuncsieMm mo dopmyie (33) npuioxkeHus 2

Qg =0,0004{1— (1 (1-0,95)(1-0,95))} =1-10°
yIII/ITBIBa}I, qTo OTI[eJIbHBIﬁ YCJIOBCK HAXOOIUTCA B TI'OCTHUHUIIC 18 4, TO BCPOATHOCTH €ro

§=0,75

IPUCYTCTBHS B 3aHUM IIPU II0Kape NPMHAMAeM PaBHON OTHomeHuio 24 . C yuerom
3TOr0 OKOHYATENbHO 3HaueHHe Oyner paHo 0,75-10°, uro menpme Q. Yenosue dopmyisl (2)
OPUWIOKEHUsT 2 BBINOJMHACTCSA, MOITOMY O€30MacHOCTh JIOAed B 3JaHUM Ha Ciydai
BO3HUKHOBEHUS IOKapa obecrieyeHa. PaccMOTpUM BapuaHT KOMIIOHOBKHM IPOTHBOIOKapHOM
3anUThl 6€3 cucTeMbl omoBemieHus . [Ipu 3ToM Bpemst OJI0KMpPOBaHUS HBaKyallMOHHBIX MyTEH Tey
Ha 3Ta)ke MoXKapa NPUHUMAEM PaBHbIM | MUH B COOTBETCTBUU C TPEOOBAaHUSIMU CTPOUTEIIBHBIX
HOpPM M IIpaBMJI NIPOEKTHPOBAHUS 3JAHMN U COOpYXeHMH. PacuerHoe Bpems sBakyanuu i,
OIPEICIIEHHOE B COOTBETCTBHHU C TEMU ke HopMaMH, paBHO 0,47 muH. Bpems Hauasia sBakyanuu
Ty, IPUHUMAEM PaBHBIM 2 MUH. BeposTHOCTB 3Bakyanuu P, 1715 3Ta)a noxapa BbIUHCISIEM 110

opmyie (5) npunoxxenus 2.

1-047

P, = = 0,265

BepostaocTs Q; Beruncisiem no ¢opmyine (3) npuinoxeHus 2.

Qg = 0,0004{1 -(1-(1-0,265)(1- 0,001))}(1 —0,95)=146-10".

[Mockonbky Qz>Q";, TO yciaoBHe 6e30MacHOCTH I JIroel 1o hopmysie (2) IpUIOKEHH s 2 Ha
JTake MoXKapa HE OTBEYaeT TpedyeMoMy, - U, CleOBaTeIbHO, B pACCMaTPUBAEMOM OOBEKTE HE
BBITIOJTHSCTCSI IPU OTCYTCTBUU CUCTEMBI OTTOBEIIICHHSI.

4. OmnpenenuTh KaTErOPHI0 M KJacc B3PHIBOOMACHOW 30HBI MOMEMICHHS, B KOTOPOM
pa3MenIaeTcst TEXHOJIOTHYECKUN MPOIIECC C UCTIOIh30BAHUEM alleTOHA.

4.1. lanHble Oyg pacueTra

AIIETOH HaXOJUTCS B anmapare ¢ MaKCUMaIbHBIM 00BEMOM 3anOTHEHUS V,y,, paBHbIM (0,07 M3,
M B IIEHTpe TMOMelleHus Haa ypoBHeM mona. JlnuHa L; HamopHoro u oOBopsIiero
Tpyoonporo0B auameTpom d 0,05. M paBHa cooTBeTcTBeHHO 3 M 10M. [IpoH3BOAUTEIHHOCTD (
Hacoca 0,01 M-MuH ", OTKIIIOUEHHE HACOCca aBToMaThHdecKoe. OGheM V;; IOMEIIEHHS COCTABIISIET
10000 o (48x24x8,7). OcCHOBHBIE CTPOUTENIbHBIE KOHCTPYKIIMH 3JaHUS >KEJIE300€TOHHbBIC, U

IIPEJIENbHO JOMYCTUMBIM IPUPOCT AABJICHUS AP yon Juist HuX cocrasisieT 25 klla. Kpatnocts 4
aBapuiHOM BeHTWIALMHU paBHaA 10 g,
CKopocTh BO3JYIIHOTO MOTOKA M B MOMEIIEHUU IpU paboTe aBapUiiHON BEHTHISALUMU paBHA

1,0 mc™. TemmnepaTypa anieToHa paBHa TeMIieparype Bo3ayxa u cocrasiset 293 K. [InotHocts p

areTona 792 KM,

4.2. Pacuet
O0BeM areToHa M3, BBIIIIE/IIETO U3 TPYOONIPOBOJIOB, COCTABIISIET
2 2
Vip = qT+ﬂd L, =0,01. 2+w -13=0,046,

4
TAC T - BpCMA aBTOMATUYICCKOTI'O OTKJIFOUCHUA HACOCa, paBHOC 2 MHH.
O6’LCM NMOCTYIMBHICTO allCTOHA, M3, B IIOMCIICHHUC

V,=V,,+V,, =0,046+0,07=0116



[Tnomanp pa3nuBa alleToHa NpUHUMAaeM paBHOU 116 M.
Cxopocts ucnapenus (W), Kr-c M, paBHa
W,., =1,0-107°-7,7,/58,08 - 24,54 =1,44 .10,
Macca napos anerona (My), Kr, 00pa3yromuxcs Mpu aBapuiiHOM pa3ivBe paBHA
M, =144-10"-116- 3600 = 601,3.
CrnenoBarenbHO, INPUHUMAEM, YTO BECh PA3JIUBIIMNCS aleTOH, KI, 32 BpeMs aBapuUiHON
cutyauuu, pasaoe 3600 ¢, ucnapurcs B 00beM OMEIIEHHUS, T. €.

m, =0,116-792 =91,9.
CrexuoMeTrpuueckas KOHIEHTpalKs apoB aleToHa npu =4 paBHa

100
Cop = =401 (n0 oGveny).
T 1v 4844 (no obveny)
KOHHCHTpaHI/Iﬂ HACBIIICHHBIX IIapPOB IIOJYYaCTCA paBHOP'I
24,54

C,, =100- 1013 24,22 (no obvemy).

Otnomrenune Cy/(1,9-Ce)>1, cnenoBarensHo, npuaumaem Z=0,3.
CBOOOIHBIN 00bEM MOMEIIEHHUSA, M
V., =0,8-10000 = 8000.
Bpewms ucnapenus, 4, COCTaBUT
_ 91900
1,44-116
Koadduuument nmomyyaercs paBHBIM
K=10-0153+1=2,53.
MakcumaabHO BO3MOXKHAs Macca alleToHa, KT
M. - 25-4,91-8000-2,414-2,53
e 800-100-0,3
[Tockonpky mMp(91,9 kr)<mpmax(249,8 kr), TO TIOMEIIEHHE B IIEJIOM OTHOCHTCS K
HEB3PBIBOM0KAPOOTACHBIM.

2
Paccrostaust Xy s, Yixns ¥ Zixns COCTABISIOT PU YpoBHE 3HauuMocT Q=5-10

0,5
550 , 1,27-259)" _
Xowns=Yuens=11958- 48( 506 01 ] =7,85;

=550=0,153

=249.8.

0,5
550 , 1,27-2,59 )"

Z =0,3536-8,7 In= ’ =0,42,
H.K.II.B (3600 201 j

rue
91,9-100
2,53-24,22-2,414-8000

G = 24,22[ ) =259 (no obwemy).

4.3.3akn4ueHue

Taxkum 00pa3om, B3phIBOOE30TIACHBIE PACCTOSIHUS COCTABISIOT COOTBETCTBEHHO Rg>7,85 M n
Z&>3 M.

B3pbiBoonacHas 30Ha ¢ pasmepamu Re<7.85 M u Zs<3 M oTHOcuTCS K Kiaccy B-la.
CxemaTHueckH B3pbIBOOIIACHAs 30Ha U300pakeHa Ha 4yepT. 9.

N N\ bas ‘;'V_L

1
t
]
e
|

1 - nomemenue; 2 - anmapar; 3 - B3ppIBOOIIACHAS 30HA
Yepr. 9



5. OnpenenuTh KaTeropuio MPOU3BOACTBA, B KOTOPOM HAaXOTUTCS Y4acTOK 0OpabOTKH 3epHa
Y IIUKJIOH JIJIS ONIPEIeNICHUs 36PHOBOM MBUIA B CUCTEME BEHTHIISIIINH.

5.1. Jlanubie nas pacyeTa

Macca 3epHOBOM TMbLIM, CKaIUIMBAIOUIEHCS B IUMKJIOHE M, cocraiaser 20000 r.
[Tpon3BOUTENEHOCTD ITUKIIOHA ( 1O TbUTK cocTaBisier 100 I-MHUH . Bpemsi T aBTOMaTHuecKoOro
OTKJIIOUEHUS IUKJIOHA He Oosiee 2 muH. CBOOOAHBIA 00BeM momemeHus Vs, paBen 10000 M.
OcranbHble ucxoaHble fanHble: M=500 r; B1=1; n=14; K,=0,6; K;=1; K;,=1; Q=16700 xJlx-Kkr
b T,=300 K; Cp=1,0 kJlk-kr™; T,=300 K; C,=1,0 klcekr™; p=1,29 kr-m®; Pyo,=25 kIla; P,=101
klla; Z=1,0.

5.2. Pacuer

Macca OTJIOKHMBIICHCS TBUT K MOMEHTY OY€pPEIHON YOOPKH T, COCTaBUT

14
m, = 500 14'1_1 (1-0,6)
7 1+1.06 0,6
PacueTnas macca ObUIN, T, yqaCTByIOH_[eI\;I B 06paSOBaHI/II/I BBpBIBOOHaCHOP'I CMECH, paBHA
m, =m, - K,,+(m, +q7)K, =23346.
MaxkcumanbrHO BO3MOJXHYIO Maccy rOpIOqeﬁ IBbIJIM, KI', BBIYUCIIACM I10 CbopMyJIe
APwor Ty - Cop Vg

m,,, = =574,
P,Qz

1> = 3146.

5.3. 3aknoueHue

3HayeHue M, HE NPEBBINACT Mmax, CIEAOBATECIBHO, IIOMEIIEHUE HE OTHOCHTCA K
B3PBIBOIIOKAPOOTIACHBIM.

6. Paccuntarh BEpOSITHOCTb BO3ZHUKHOBEHUS MOXKapa OT €MKOCTHOTO IYCKOPETYIUPYIOIIEro
anmapata (ITPA) nns mromunecuentHsix iamn Ha W=40 Bt u U=220 B.

6.1. JlaHHBIC 11 pacyeTa MpUBEACHBI B Ta0m. 13.

B pe3ynprare ucnbpITaHu MOJIYy4EHO:

Tabauma 13
Temneparypa 0005109KH B Han0oJjIee HArpeToM MeCTe IIpH padoTe B aHOMAIBHBIX pexnMax, K
ITapamerp JnurenbHpli Pexum ¢ KOpOTKO3aMKHYTHIM JnurenbHbIA MYCKOBOM PEXUM C
ITyCKOBOH PEXHUM KOHJICHCATOPOM KOPOTKO3aMKHYTBIM KOHJIEHCATOPOM
T 375 380 430
c 6,80 5,16 7,38
6.2. Pacuer

Pacuer Bo3HMKHOBeHuss mnoxapa or I[IPA Bemem no npunoxenuto 5, IIPA saBusercs
COCTaBHOM 4YaCThIO M3JENHS C HAJIUYMEM BOKPYr HEro TOpIoYero marepuana (KOMIayH],
KJIEMMHas KOJojKa); mpousBeneHue BepositHocTedt Q(IIP)xQ(H?3) oboznaumm uepe3 Q(aj);
TOT/1a U3 IPUIIOKEHHS S MOXKHO 3aIUCaTh

QA=Q(B) ZQ(a|)Q(r|) )

rae Q, - HOpMaTUBHAS BEPOSITHOCTh BO3HMKHOBEHHS IOXKapa MpPU BOCIUIAMEHEHHMM ammapara,
paBHas 10%;

Q(B) - BeposTHOCTH BOCIUIAMEHEHHWS amiapara WM BbIOpoca M3 HEro IUIaMEHH TIpH
temriepatype mnoBepxHoctu [IPA (B Hambonee HarperoM MecTe), paBHOM WU
IIPEBBILIAIOIIEH KPUTHYECKYIO;

Q(ai) - BepoATHOCTH PabOTHI ammapara B i-M (I0KapOOMACHOM) PEKUME;

Qi(T;) - BEepOATHOCTH JOCTHKEHHS TTOBEPXHOCTBIO ammapara (B Hanboyiee HarpeToM MecTe)
KpUTHYECKON (IT0’KapoonacHOW) TeMIlepaTypbl, KOTOpas paBHa TeMIlepaType
BOCIVIAMEHEHUS (CaMOBOCINIAMEHEHUS) U30JSIIUOHHOTO MaTepuaa;

K - 49ucio MOXapoOmacHBIX AaHOMAIBHBIX PEKUMOB DPabOTHI, XapakTepHOE s
KOHKpeTHOro ucnoiaHeHus [1PA.




Jlis OIleHKM TOXKapHOW OMacHOCTH NMPOBOAMM HCIBITaHHE Ha jaecsiTH obpasmax [IPA. 3a
TemIreparypy B Haubojee HarpeToM MecTe NMPUHHUMAaeM CpelHee apupMeTHdYecKoe 3HAYCHHE
TEMIIEpaTyp B UCIIBITAHUAX

10

Bepostaocts (Q(Ti)) Berumcisiem mmo hopmyie (156) npusaoxenus 5
Q(M)=1-6,
rae ®; - 6e3pa3MepHBIil TapaMeTp, 3HaYeHHUE KOTOPOTO BEIOMPAETCS MO TaOIMYHBIM JIaHHBIM, B
3aBHCHMOCTH OT 0e3pa3MepHOro mnapamerpa o, B pacupeaeneHud CTbIo/IeHTa.
Boruncisiem (o) mo popmyiie

— \/E(TK _TCP)
| o '
rie T, - KpuTHUeCKas TeMieparypa.

3nauenue (1) npumenutenbHo st [IPA Beraucisiem o popmyiie

10
PAUTERM
_ =
T« 20
rae Ty, T, - Temmeparypa ; j-ro anmapara (B Haubosiee HarpeToM MECTe), COOTBETCTBEHHO, IIPH
HOSBJICHUH IIEPBOTO JIbIMA U IIPH «BBIXO/E» allliapaTta U3 cTpos (IIpEeKpalleHu ToKa B LI ).
3nauenue Q(B) Beruncisem no gopmysie (155) npunnoxkenus 5 npu n=10.
3HayeHne Kputuueckod temmeparypbl (Ty) cocraBwio 442,1 K, mpu 3TOM U3 necitu
UCIIBITYEMBIX allapaToB y ABYX ObLI 3adukcupoBan BeIOpoc miamenu (M=1 Q(B)=0,36).
PesynbTathl pacueta ykaszaHsl B Ta01. 14.

Tabnuua 14
ITapameTtp | AnuTensHblil myckoBoi| PexuMm ¢ KOpOTKO3aMKHYTHIM JnurenbHbId MyCKOBOM pPEXUM C
pexum (i=1) KOHJIeHcaTopoM (i=2) KOPOTKO3aMKHYTBIM 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. 3akioueHHe
Takum o00Opa3om, pacyeTHas BEpPOATHOCTh BO3HHKHOBeHHs moxapa oT [IPA pasna Q,=I
(0,06~0+0,I~0+0,006~0,OOO33)~0,36:7,1-10'7, YTO MEHBIIIE 1~1O'6,. T. e. [IPA moxxapoGe3omnaceH.

IIPHJIOKEHUE 7
Cnpasounoe

TPEBOBAHUSA IMMOKAPHOM BE3OINACHOCTH IO COBMECTHOMY
XPAHEHHMIO BEHHIECTB U MATEPHUAJIOB

TpebGoBanusi TpeIHA3HAYAIOTCS JUIS BCEX NPEANPHUSITHI, OpraHu3aluii u OOBEKTOB
HE3aBUCHUMO OT MX BEIOMCTBEHHOM MOAUYUHEHHOCTH, UMEIOIINUX CKJIAJIbI UK 0a3bl JIsl XpaHEHUS
BEILIECTB U MATEPUAJIOB.

TpeGoBanusi HE paCHpPOCTPAHSIOTCS Ha B3PHIBUATHIE W PAJAMOAKTHBHBIC BEIIECTBA W




MaTepuaibl, KOTOPbIE JOKHBI XPAHUTHCS U TIEPEBO3UTHCS IO CIICIUATHHBIM MPaBUIIaM.

BenoMcTBeHHBIE JOKYMEHTHI, PETJIAMEHTUPYIOIINE TIOXKAPHYI0 0€30MaCHOCTh MPH XPaHECHUH
BEIICCTB W MaTepUAIOB, JOJDKHBI OBITh TPHUBEICHBI B COOTBETCTBUU C HACTOSIIUMHU
TpeboBanusiMHU.

1. OBIIME ITOJIOKEHUA

1.1. BO3MOXHOCTbh COBMECTHOIO XpaHEHMsI BEIIECTB M MaTEpUAIOB OIpEIeNseTcs Ha
OCHOBAaHUHU KOJIMYECTBEHHOI'O YyyeTa I[I0Ka3aTelell MOXapHOH ONacHOCTH, TOKCHUYHOCTH,
XMMHUYECKON aKTUBHOCTH, a TAKXKE OJHOPOJIHOCTHU CPE/ICTB MOXKAPOTYILICHHSL.

1.2. B 3aBuUCMMOCTH OT COUYETAaHUs CBOMCTB, IEPEUMCIICHHBIX B II. 1.1, BeliecTBa U MaTepHuasl
MOTYT ObITh COBMECTUMBIMH MJIM HECOBMECTHUMBIMH JPYT C IPYTOM IIPH XPaHEHHH.

1.3. HecoBMeCTUMBIMU HA3BIBAIOTCS TAaKME BEUIECTBA M MaTE€PHAJIbl, KOTOPBIC MPH XPaHEHUU
COBMECTHO (0e3 y4eTa 3alllUTHBIX CBOMCTB Tapbl UM YIIAKOBKH);

YBEJIMUYUBAIOT MIOKAPHYIO ONTACHOCTh KaXKIOI0 U3 pacCMaTpUBAEMbIX MAaTEpUAJIOB U BELLECTB
B OTJEJIbHOCTH;

BBI3BIBAIOT JIOTIOJTHUTENILHBIC TPYTHOCTH MPH TYIICHHH TOXKapa;

yCYTyOJIsIIOT 3KOJOIMYECKYl0 OOCTaHOBKY MpH IoXape ([0 CpaBHEHHIO C IIOXKapoM
OTJIEIbHBIX BEILIECTB U MATEPHAJIOB, B3AThIX B COOTBETCTBYIOILIEM KOJIHUYECTBE);

BCTYIAIOT B PEAKIMIO B3aUMOAEUCTBHS IPYT C IPYroM ¢ 00pa30BaHUEM OMACHBIX BEILECTB.

1.4. ITo moTeHIIMATFHON OMTACHOCTH BBI3BIBATH MOKAp, YCHIINBAThH OMACHBIE (PAKTOPHI MOXKapa,
OTpaBJIAThH Cpeay obutanus (BO3IyX, BOAY, MOYBY, (uopy, ¢ayHy U T. 1.), BO3ACHCTBOBATh Ha
YeNoBeKa depe3 KOXKY, CIM3UCThIE 000JIOUKH JIbIXaTEIbHBIX IYTEH ITyTeM HETOCPEICTBEHHOTO
KOHTAKTa MJIM Ha PacCTOSHUU KaK IIPU HOPMAJbHBIX YCIOBUSX, TaK U MPU MOXKApe, BEIeCTBA U
MaTepuaibl AJATCS Ha pa3psbl:

0e30IacHEIE;

MaJIOOIACHBIE;

OTIacHbIE;

0c000O0IacHBIE.

B 3aBucumocTH OT pa3psia BellecTBa M MaTepuaia Ha3Ha4aloTCsl YCIOBUS €ro XpaHeHus (CM.
n. 1.5-1.9).

1.5. K 6e30macHbIM OTHOCST HErOprOYMe BELIECTBA M MaTepuallbl B HETOPIOYEH yIaKoBKe,
KOTOpPBIE B YCIIOBHUSX MOXKapa HE BBIACISIOT OMACHBIX (TOPIOYUX, SIOBUTHIX, €KHX) MPOITYKTOB
pa3JIOKEHUs] WIM OKMUCJIEHHUs, He 00pa3yloT B3pbIBUATBIX WIJIM I10XKAPOOMACHBIX, SAOBUTHIX,
€IKUX, SK30TEPMHUECKHUX CMECEN C IPYTUMU BEIIECTBAMH.

be3zonacHble BemiecTBa M MaTepHalbl CIelyeT XpPaHWUTh B MOMEIIEHUSIX MM Ha IUIOIAAKax
I000r0 TUNA (€CIU 3TO HE IPOTUBOPEUUT TEXHUUECKUM YCIOBUSM Ha BEILIECTBO) .

1.6. K ManoomnacHsIM OTHOCST TakHe TOPIOYME M TPYIHOTOPIOYME BELIECTBA M MaTepHalbl,
KOTOpBIE HE OTHOCATCS K Oe3onmacHbIM (1. 1.5) ¥ Ha KOTOpbIE HE pacCIpPOCTPAHAIOTCA TPeOOBaHUS
I'OCT 19433.

ManoonacHble BeIIecTBa pa3AesioT Ha CIEAYIONINE TPYIIIbL:

a) XHJIKHME BeIecTBa ¢ Temreparypoi Benbiku 6omnee 90 °C;

0) TBep/ple BellecTBa U MaTepuaibl, BOCIUIAMEHSIOIINECS OT JEHCTBHUS ra30BOM TOPEIKU B
teuenue 120 ¢ u Ooiee;

B) BEIIECTBA M MaTepHajbl, KOTOPHIE B YCIOBUSAX CIEIUATBHBIX HCIBITAHHA CIIOCOOHBI
camMoHarpeBarbcsi 10 TemrepaTypbl Huke 150 °C 3a Bpems Gonee 24 4 mpu Temmeparype
okpyxatoteit cpeast 140 °C;

I) BeIIeCTBa M Marepuainbl, KOTOpbleé TPU B3aUMOJCHCTBUM C BOAOH BBIJEISAIO
BOCIIAMEHSIOIINECS ra3bl ¢ HHTEHCUBHOCTRIO MeHee 0,5 )1M3 Kr'l-q'l;

J1) BEIIeCTBA M MaTepHallbl SIJJOBUTBIE CO CPEAHECMEPTENIbHOW J1030i NMpH BBEICHHHU B
Kenynok Goree 500 mr-kr' (ecin oHu xuaKue) i 6omee 2000 mr-m™ (ecii OHE TBep/BIC) HIIH
CO CpeaHECMEepTENIbHOW J1030M MpWM HaHECEHWHW Ha KoKy Oomee 2500 MI-KTS W CO

CpenHecMepTeIbHOU 10301 pH BlIbIXaHuu Oosee 20 Mr-JJM'3;



€) BellecTBa M MaTepuasbl ciabble enkue U (WiIM) KOPPO3MOHHBIE CO CIEAYIOIIMMHU
MOKa3aTesIMU: BpeMsl KOHTAKTa, B T€YEHHE KOTOPOTO BO3HMKAET BUIMMBIA HEKPO3 KOXKHOMN
TKaHH >KUBOTHBIX (OenmbIX KpbiC) Oomee 24 4, CKOpocTh Kopposuu crainpHOU (C13) m
ATIOMUHHEBOM (A6) MOBEPXHOCTH MeHEe 1 MM B rojI.

1.7. K MajoonacHbIM OTHOCATCSI TAaK)K€ HETOPIOYME BEILIECTBA W MaTepuaisl 1o m. 1.6 B
roproyei yrnakoBKe.

ManoonacHble BEIIECTBA U MaTE€pHUAJIbl TOIYCKAETCSI XPAaHUTh B IIOMELICHUSIX BCEX CTEIEHEH
OTHECTOHKOCTH (KpoMme V CTEIeHH).

1.8. K onacHbIM OTHOCATCS TOPIOYHME M HETOPIOYHE BEIIEeCTBAa W MaTepuaibl, 00Janaronme
CBOICTBaMM, TPOSIBICHHME KOTOPHIX MOXET TMPHUBECTH K B3pbIBY, IMOXapy, Trubenu,
TPaBMUPOBAHUIO, OTPABJICHUIO, 00Iy4YEeHHUIO, 3a00JI€BAaHHIO JIIOACH M KUBOTHBIX, TTOBPEKIACHUIO
COOPYKEHHM, TPaHCHOPTHBIX cpeAcTB. OrnacHble CBONCTBA MOTYT MPOSIBISTHCS Kak IPHU
HOPMAJIbHBIX YCJIOBMSIX, TaK M IPU aBAPUNHBIX, KaK y BELIECTB B YHUCTOM BHUJE, TaK U IPU
B3aMMO/JICCTBUM MX C BEIIECTBAMH U Matepuasiamu Apyrux kareropuid mo 'OCT 19433.

OnacHble BellecTBa W MaTepuanbl HEOOXoAUMMO XpaHuTh B ckiagax | u Il crenenum
OTHECTOMKOCTH.

1.9. K ocoboomacHsIM OTHOCATCS Takue omacHeie (cMm. m. 1.8) BemecTBa M MaTepHabl,
KOTOpBhIE HECOBMECTHUMBI C BEIIECTBAMU M MaTepuaiamu oaHoN ¢ HumH Kareropuu mo 'OCT
19433.

OcoOoormacHble BelIeCTBa MU MaTepHalibl HeoOXoauMo XpaHUTh B ckiagax | u Il crenenu
OTHECTOWKOCTHU MPEUMYILIECTBEHHO B OT/IEJIBHO CTOSIIINX 3aHUSIX.

2. YCJIOBUA COBMECTHOI'O XPAHEHHMSA BEHIECTB U MATEPUAJIOB

2.1. BemecTtBa W MaTepualibl, OTHOCALIMECS K pa3psay OCOOOOMACHBIX, NMPH XPaHECHHU
HEOoOXOMMO pacroaraTh Tak, Kak yka3aHo B Ta0u. 15.

2.2. BemecTBa 1 MaTepualibl, OTHOCSIINECS K Pa3psy OMACHBIX, IPH XPAHEHUH HEOOXOIUMO
pacrnosararh Tak, Kak yKa3aHo B Ta0i. 16.

2.3. B nmopsiake MCKITIOUEHHSI JTOMYCKAeTCsl XpaHEeHWE 0COO00MACHBIX U OMACHBIX BEIIECTB U
MaTepHajoB B oJJHOM ckiiaze. [Ipu aTom ux HeoOXoauMo pacmonarath Tak, Kak yKa3aHo B TaOJl.
17.

2.4. B o1HOM NMOMEIIEHUH CKJIaJa 3alpelIaeTcsl XpaHUTh BEIECTBA U MaTepHajIbl, UMEIOIINe
HEO/IHOPOIHBIE CPE/ICTBA MOXKAPOTYIICHHS.

ITPHJIOKEHUE 8

METO/I OIPEJEJEHUSA BE3OIMACHOM IUIOIIA U PABT'EPMETHU3ALIUA
OBOPYJAOBAHUA

Hacrosmuit MmeTon npeqHa3HadeH A onpeaesieHus: 0e30MacHoi MIIOMaau pa3repMeTH3aIun
(Takas TUTOMIAZL COPOCHOTO CEUEHHUS TMPEAOXPAHUTEIBHOTO YCTPONCTBA, BCKPHITHE KOTOPOH B
MPOIIECCEe CrOpaHusl CMECH BHYTPU 00OpYyIOBaHUs, HAIPUMED, amrmapaTa, MO3BOJISIET COXPAHUTH
MOCJICTHUM OT pa3pylIeHUs Wik aedopMaliuu) TeXHOJIOTHYECKOTO 000pyAOBaHuUs, B KOTOPOM
oOpaiatotcs, mepepadaThIBAIOTCS WM TOJYYalOTCS TOPIOYHE Ta3bl, JKUIKOCTH, CIHOCOOHBIE
CO3/1aBaTh C BO3AYXOM WJIU APYT C IPYrOM B3pPBIBOOMACHBIE CMECH, CTOPAOIINE JaAMUHAPHO WIIN
TypOyJIEeHTHO BO (pOHTAILHOM pexume. Pasrepmeruszaiusi - Hawmboyiee pacHpOCTpaHEHHBIH
Crocod MOXKapOB3PBIBOZALIUTHl  TEXHOJIOTUYECKOTO O00OpPYJOBaHMS, 3aKIIOYAIOIIMHCA B
OCHAII[EHUH €r0 MPeAOXPaHUTEILHBIMU MEMOpaHaMu U (WJIH) APYTUMH Pa3repMETH3UPYIOIIUMU
YCTPONCTBAMH C TaKOH IIJIOMIABI0 COPOCHOTO CEYEHHMs, KOTOpas OCTAaTOYHA JUIsl TOTO, YTOOBI
MPEeIOTBPATUTh pa3pyllleHne OOOpyIOBaHUS OT B3pbIBA M HCKIIOUUTH MOCIEAYIOIIee
MOCTYIJIEHUE BCE MacChl TOPIOYETO BEIECTBA B OKPY)KAIOIIEe MPOCTPAHCTBO, T. €. BTOPUUHBII
no>xap.

MeTton HE pacmpoCTpaHsSeTCS Ha CHCTEMbI, CKJIOHHBIE K JIETOHAllUd WM OOBEMHOMY
CaMOBOCIUIAMEHEHUIO.



1. CYIIHOCTBb METOJIA

be3zonacHyio miomanas pasrepMeTH3alii ONpeaessioT M0 pacueTHhIM (popMysaaM Ha OCHOBE
JAHHBIX O TapaMeTpax TEXHOJIOTMYECKOro OOOpYAOBaHUS, YCIOBUSAX BEICHHS Ipolecca |
MOKa3aTeNsIX M0KapOB3PbIBOONIACHOCTH BEIIECTB.

MeTtoxa ycTaHaBIUBAeT 3aBUCHUMOCTH O€30MacHOM IJIOMIATN pa3repMeTH3alu OT o0beMa U
MaKCHMajlabHO  JIOMYCTUMOTO  JaBJCHUS BHYTPUM HEro, JaBJIGHUS U  TeMIIepaTypbl
TEXHOJIOTUYECKON Cpe/bl, TEPMOJANHAMHYECKUX U TEPMOKMHETHUYECKHX MapaMEeTPOB TOpIOYeiH
CMECH, YCIIOBUHM UCTEUEHUS, CTETIEHU TypOyIn3alui.

2. DOPMYJIbI 1J11 PACYETA BE3OITACHOM ILJIOIIAJIA PASTEPMETHU3AIIAN

2.1. beszomacHyro Mmiuomansr pasrepMeTU3AlUUd  TEXHOJIOTUYECKOro 00OpYyAOBaHUA C
ra3onapoBbIMU CMECSMHU OIPEIENIAIOT IO CIEAYIOIMM Oe3pa3MepHBIM  KPUTEPUATbHBIM
COOTHOILICHUSIM:

VvE (70 —1) (158)

JJIA O60py&OBaHI/I$I, pacCUUTaHHOI'O Ha MAKCHMAJIBHOC OTHOCUTCIIBHOC [AaBJICHHUC B3pPbIBa
P>2,

1<z <2
m (py  OJTHOBPEMEHHOM BBIMTOJHCHUH YCJAOBHUS ' m

B 3HaMeHarene (HopMyJibl

(158) COMHOKHTEND (70 ~1) OTCYTCTBYET), U

E, (159)
JJIA 060py,[[OBaHI/Iﬂ, BI)IIIep)KI/IBaIOHIeFO IaBJICHUC B3pI)IBa B AHUAIIa30HC OTHOCHUTCIBbHBIX

o £< <
3HAa4YCHHNU 2 Tm ”e_

B dopmynax (158) u (159) npunsTel cieayrooume oOo3HaueHHs (MHIACKCHI 1, U, €, M
OTHOCSITCSL COOTBETCTBEHHO K HAYaJIBHBIM TIapaMeTpaM, I[apaMeTrpaM TOprodYeld CMecH,
XapaKTepUCTHUKAM TOPEHHUS B 3aMKHYTOM COCYJE€, MAaKCHUMaJbHBIM JIOMYCTUMBIM 3HAYCHUSIM).
Kommiekc nopooust

1 ur(RT,)?

" 1
_ ¥l 1
(367,)% viAIM ) s,

0 (160)
T. €. MPEACTABIIACT cO000lf C TOYHOCTBIO A0 MNOCTOSIHHOT'O MHOXUTCIIA HNPOU3SBEIACHHUE ABYX
OoTHOHIEHHH - 3(GEKTHBHON TUIOMAIM pasTepPMETH3alMd K BHYTPCHHEH MOBEPXHOCTU

ceprueckoro cocyja paBHOro o0bemMa M CKOPOCTH 3BYKAa B HCXOJHOM CMECH K HayalbHOM
HOpPMaJIbHON CKOPOCTH IJIaMeHH. B BbipaskeHuu a7 Komruiekca mogooust W (160):

Zo - uneno «mwy;

H - koo duimeHT pacxojia NPH UCTEYEHHH CBEXeEH cMecd W (WIM) NPOJYKTOB CrOpaHUs
4yepe3 YCTPOMCTBO B3PHIBOPA3PEKEHHS (MpeloXpaHUTeNIbHAs MeMOpaHa, KJiamaH,
pasrepMeTu3arop u T. IL.);

F - miomanp pasrepmerusaruu (COPOCHOTO CEUEHUS), M

V - .MakcUMaJbHBI BHYTPeHHUH 00BEM cocyla, B KOTOPOM BO3MOXKHO OOpa3zoBaHME
roproyYei ra3ornapoBo CMECH, M ;

R = 8314 Jix-xmoms K™ - yYHUBEpCabHas ra3oBas II0CTOSTHHAS;

Tui - Temneparypa roproueii cmecu. K;

M; - .monexkynspHas Macca TOproYei cMecH, KI-KMOJIb

Syi - HOpMaJibHast CKOPOCTh PACIPOCTPAHEHUs TUIAMEHH TPU HavalbHbBIX 3HAYCHUSAX JaBICHUS
¥ TEMIIEPATypBI TOPIOYUCHi CMECH, M-C .

Jpyrue obo3nauenus B popmyax (158) u (159):




To =

Po
P - ornocurenshoe maxcumanbHo JONyCTUMOE JaBJIeHHE B ammapare, KOTOpoe He
IPUBOJHUT K ero JAeopManuu U (WIH) pa3pyLIeHHIO;

Pm - abconroTHOE MakCUMalbHO AONYCTHMMOE [JaBJIEHHME BHYTPHM ammapara, KOTOpoe He

NPUBOJUT K €ro Jedopmanuu u (Wim) paspyueHuo, [1a;
P;i - aGcomoTHOE HavaabHOE J1aBJICHUE FOPIOYEl CMECH B ammapare, Ipu KOTOPOM IIPOUCXOIUT
MHUIMMpOBaHue ropenus, l1a;
P’ - abcontoTHOE JaBJIeHUE B MPOCTPAHCTBE, B KOTOPOM IPOUCXOAUT MUCTEYEHHUE, B MOMEHT
JOCTIDKEHUSI MaKCHUMAaJbHOTO JIaBJICHUS B3pblBa BHYTpPH ammapara (atMmocdepa,

OydepHas eMKOCTb M T. 11.), [1a;

R
. =

e

P - ornocurensHoe MakcumanbHoOe JABJICHHE B3pblBa JAHHOW TOpPHOYEH CMECH B
3aMKHYTOM COCYJIE;

P, - a0coiroTHOE MaKCHMalbHOE JaBJICHHE B3pbIBa JAHHOW roproueil cMecu B 3aMKHYTOM
coCyJie IIpY HayaJIbHOM JlaBiieHuu cMmecu Pj, I1a;

Ei - xoaddunment pacmmpeHuss nMpoayKTOB CrOpaHUsi CMECH NpPHU HAYaJbHBIX 3HAYCHUSX
JABJICHUS U TEMIIEPATYpBI;

X - daxTop TypOyIu3anum, NpeACTaBISIIOIUN co000i B COOTBETCTBHM C IpuHIHIOM ['yu-
MuxenbcoHa OTHOLIEHHE JeHCTBUTENILHON MOBEPXHOCTH (POHTA IJIAMEHU B armmapare K
MOBEPXHOCTU Cephl, B KOTOPYIO MOKHO COOPaTh MPOIYKTHI CTOPaHUS, HAXOSIINECS B
JAHHBII MOMEHT BPEMEHU BHYTPHU COCYAA.

2.2. ®opmyiiel (158) u (159) mMoryT ObITH HCIOJIB30BaHBI KaK ISl OMpeIesicHus 0e30macHON

IUIOINAAM  pa3repMeTH3alud Mpu  .JIPOEKTUPOBAHMM OOOPYIOBaHMS IO MaKCHUMaJIbHO

JOITYCTIMOMY OTHOCHUTEIILHOMY JIaBJICHHIO B3phIBa B amrmapare 7 (mpsiMast 3a1a4a), TaK U JUIS
oTpeieNIeHUs MAaKCUMAJIBHO JOMYCTUMOTO HAa4ajbHOTO JIaBJICHHS roproueii cmecu Pj B anmapare,
paccYMTaHHOM Ha MaKCHUMAallbHOE JaBlieHHE P, € yXe HMCHIOIIUMCSI COPOCHBIM JIFOKOM
momaasto F, Hanpumep npu ananuse aBapuii (oOpaTHas 3a1aqa).

2.3. @opmyubt (158) u (159) oxBaThIBaIOT BECh JMAana3o0H BO3MOXKHBIX JaBJICHHI B3pbIBA B

1<z, <z,

000pYyIOBaHUU C PA3JIMYHON CTENEHbIO HErepPMETUYHOCTH

2.4, ®opmyner (158) u (159) 3ammcansl B 0Oe3pa3MEepHBIX HE3aBHCHUMBIX IEPEMEHHBIX,
BBITEKAIONINX M3 YCIIOBUS aBTOMOJEIHHOCTH IpPOIlecCa Pa3BHTHSI B3pbIBA B HET€PMETUYHOM
cocyzie, 4yTo jenaeT ux Oojiee YHHMBEPCAJIbHBIMH M HarisAHbIMM. MakcuManbHOE JaBJIE€HUE
B3pbIBA B HET€PMETUYHOM COCYJE SIBIIIETCSI MHBAPHMAHTOM PEIICHHs] CHUCTEMBl ypaBHEHUH

JIMHAMUKHA Pa3BUTHs B3PbIBA TPU IOCTOSHHOM OTHOLIEHHH (akrtopa TypOymuzamuu A K
KoMIuiekcy nogooust W.

[TorpemHocTh oOMpeseNeHuss AuaMeTpa COPOCHOIO CEUeHUsl MO HHKEHEPHBIM (QopMmyiam
(158), (159) B cpaBHEHHHU C TOYHBIM KOMITBIOTEPHBIM pEIICHHEM CHCTeMbI AuddepeHranbHbIX
YpaBHEHUH JUHAMMKH Pa3BUTHSI B3pbIBa cocTaisieT okoio 10 %.

3. CTEIIEHD BJIMAHUSA PA3JIMYHBIX TAPAMETPOB HA BE3OITACHYIO
IJIOIIA b PAS'EPMETU3AIIUN

3.1. B HacTosleM MeToje peali30BaH €AMHBIM MOJXOA K pacueTy IUIoumaad cOpOCHOTO
CEYEHMS, 3aKII0YAIONIUICSA B YUEeTe BIUSHUSA PA3JINUHBIX MapaMeTPOB M YCIOBHU HAa BEIUYHHY
0e30macHOM  IUIOMIA M  pa3repMETH3aIlMM  TOCPEJICTBOM  COOTBETCTBYIOIIETO HM3MEHEHUS
3Ha4YeHHs pakTopa TypOyIn3aluH.

3.2. @akTop TypOynIM3alMK - OCHOBHOM MapaMeTp, OKa3bIBAIOLINI ONpeensioniee BIUsIHIe
Ha BEIMYMHY 0€301acHO MII0IaAN pa3repMeTH3ann,

[lorpemHocTh onpesieeHHss TepMOJMHAMHYECKUX HapameTpoB - Ei, m, 7b, roe b -
nokasaresb aguadaThl MPOIYKTOB CrOpaHUS CMECH, BXOJSLIMX B pacueTHble ¢opmynsl (158) u



159), cocraBisieT MPOLEHTHI, MOTPEIIHOCTh OINpeAeneHus KOdIPPUIMEHTa pacxoia L,
MOJIEKYJIIPHOM MacChl TOPIOYEd CMECH M HOPMAJIbHOM CKOPOCTH PACHpPOCTPAHEHUS IUIaMEHU
COCTaBJIICT JECATKH poueHToB. Omubdka B BeIOOpE 3HAYCHUN 00beMa armapara, TeMIIepaTyphl
U JaBJICHUS CMECH TaK)Ke€ He MPEBBIIIAeT MPOLEHTOB WK JECITKOB MpoleHTOB. [lorpemHnocts
JKe B OIPEICIICHIH 3HaUeHUs (haKTopa TypOYyIH3aIliu MOXKET COCTABIISITH COTHH IPOIICHTOB.

3.3. Pacuer Oe3omacHOW IUIOmMIAAXW  pa3repMETH3AMU  MPOBOMAT Ui  Haubosee
B3PBIBOONACHBIX (OKOJIOCTEXHMOMETPUUYECKUX) CMECEH, €CIM HEe JI0Ka3aHa HEBO3MOXHOCTh HX
o0pa3oBaHUs BHYTPH alnapara.

4. BABUCUMOCTbH ®AKTOPA TYPBYJIM3AIIAU OT YCJIOBUM PA3BUTHA
B3PbIBA

4.1. 3aBucumocTth (akTopa TypOyIU3alUUd OT YCIOBUU Pa3BUTUS TOPEHUS MOXKET OBITh
npescTaBieHa GopMyaon

r=@Q+aVv) 1+azi2 a,+a, 4 Ze "
Vv % T, —2 (161)
B KOTOPOM SMIIUpUYECKHUE KOIDPUIIUEHTHI @1, A2, 83, 84 ONPEACIAIOT MO Tad. 15.
Tabnuna 15
Ivmnupuyeckue Ko3¢gdunueHTsl 1Js1 pacyera pakropa TypOyausanum*
YcnoBust pa3BUTHS TOpeHUs ** SMITUPUUYECKUE
K03 PHUITHCHTEHI
a a, | as a,
O6wem cocyma V mo 10 M3; CTETIeHh HETrePMETUIHOCTH FIV2R o 0,25 0,15 4 1 0
O6Bem cocyna V 10 200 M3 1< 7, <2:
HayaJIbHO OTKPBIThIE COPOCHBIE CEUCHUS 0 0 2 0
HAYaJIbHO 3aKPHITHIC COPOCHBIC CCUCHHUS 0 0 8 0
OGbem cocyma V 10 200m3, 257 <7, ;
HAYaJbHO OTKPHITHIC COPOCHBIC CCUCHHUS 0 0| 08 1,2
HAYaJIbHO 3aKPBIThIC COPOCHBIC CCUCHHUS 0 0 2 6
O6wem cocyma V mo 10 M3; CTENeHb HErepMETHYHOCTH FIVZe no 0,04; mHammaue
c6pocHoro TpybonpoBoa, 1<% <2:
0e3 OpoIIeHNS UCTEKAFOIIUX T'a30B 0 0 4 0
C OpPOIIIEHUEM HCTEKAIOIINX Ta30B 015 | 4 1 0

* Jnst OTCYTCTBYIONIUX B TaOJHUIE YCIOBHIA Pa3BUTHUSI TOPEHHUS, HApUMep JUIsl 000pyaoBaHusl 00beMoM Ooiee
200 M>, 3HaueHHe (dakTopa TypOyIU3aIuH OTPEACIISIFOT IKCIIOPTHO.

** Ecnu B YCJIOBHSIX Pa3BUTHS FOPCHHUS 3HAYCHUE KAKOrO-TH00 MapaMerpa He OrOBOPEHO, TO OHO MOKET OBITh
JOOBIM B JIOTMTYCTUMOM JHama3oHe.

4.2. Biusaue oO6bema ammapara

JUist TIOMBIX armapaToB 00beMoM MeHee | M° 3HaueHue hakTopa TYpOyIH3auy y, =1+2.

C poctom o0bema amnmapara 3HauYeHHEe (GakTopa TypOyIu3alul yBEIUUMUBACTCS U JUIS MOJBIX
amnmapaToB 06bemMoM okosio 10 M ¥=2,5+5 B 3aBUCUMOCTH OT CTCICHH HETEPMETHYHOCTHU
(oTHOIIEHUE F/V2/3) amnmnapara.

s cocynoB oobemom a0 200 M pa3nu4HON (OpPMBI ¢ HE3HAYUTEIbHBIMH BCTPOCHHBIMU
BHYTpPb JIEMEHTaMHU 3HaueHue (pakTopa TypOyIu3aluu He IpeBbIlIaeT y=8.

4.3. Bnusuue ¢popMbl annapara

Jise TeXHOJIOTHYECKOTO 000pYIOBaHUSI C OTHONICHHWEM JUIMHBI K JUaMeTpy 1o 5:1 MOXHO
cuuTaTh, 4yTo (opMa ammapara He BIMSET Ha 3HadeHHe (akropa TypOynIM3alMH, TaK Kak
YBEIIMYCHUE TOBEPXHOCTH IUTAMEHH W3-32 €ro BHITATHBaHHA BO (opme ammapara
KOMIICHCUPYETCSl YMEHbILICHHEM ITOBEPXHOCTH B pe3yibTaTe 0ojiee paHHEro KacaHus IJIaMEeHeM
CTEHOK COCy/Ia.




4.4. BniusHue HayalbHOU repMeTHU3alMM annapaTa

st monbIx anmapatoB oobeMom 110 200 M° ¢ HAYaIbHO OTKPBITHIMU COPOCHBIMHU CEUCHUSMH,
HampuMep JIIOKaMH, 3HaueHue (akTopa TypOynM3aluu HE NPEBBIMIACT Y=2, Ui amlapaTroB C
HAYaJIbHO 3aKPBITHIMU COPOCHBIMH CEUYEHHMSIMH (MEMOpaHbI, pa3repMeTH3aTOphl U T. 1I.) HE
npeBbIaeT y=8.

4.5. BiusiHue cTeNeHU HErepMETUUYHOCTHU amnmnapara F/v?3

YBenuueHue CTeneHn HerepMETHIHOCTH FIV?R B 10 pa3 (ot 0,025 o 0,25), 94TO paBHO3HAYHO
YBEJIMUYEHUIO IIJIOLIaAN pasrepmeTusanuu B 10 pa3 i 0AHOIO U TOTO K€ anmnapara, IpUBOIUT K
BO3pacTaHuo ¢akropa TypOynmu3anuu B 2 pasza (s amnmaparoB o0beMoM okoJio 10 M ¢ 1=2,5
10 ¥=5).

4.6. BausHume MaKCHMaJbHO JONMYCTUMOTO JaBJECHUS B3pbhiBa B ammapare
(koppenupyeT ¢ BIUSHHUEM JaBICHUS pa3repMeTU3alUuH)

[Ipu yBenMWYEHUH OTHOCHTEIHHOTO MAaKCHUMAaJbHO JOIYCTUMOTO JIABJICHHUS B3pbIBA BHYTPHU
obopynoBanus (IPOYHOCTH OOOpyAOBaHMSA) B Juana3oHe 1<my<2 3HadeHue (akTopa
TypOynu3aunu He wu3MeHnsercs. C POCTOM OTHOCHTEIBHOTO MAaKCHMAJIbHO JOIMYCTUMOTO
JABJICHUSI B3pbIBa BBHIMIE Tm>2 ( A0 Mm=Te) Ui HAYaJbHO OTKPBITHIX COPOCHBIX CEUEHUM
3HaueHue Qakropa TypOynuzanuu cHmwkaercs ¢ 2 go 0,8, i HayalbHO 3aKPHITHIX - ¢ § 10 2.
OTOT pe3yNbTaT Coryiacyercsi ¢ (U3NYECKUMHU TPEICTABICHUSIMH O TOM, YTO TPHU OOJIbIIEM
3HAYEHUH JAaBJICHHSI B3pbIBa, KOTOPOE BBLICPKUBACT almapar, MEHbIIE IIOMaas COPOCHOTO
CeUCHMsI, a CIIEJJOBATEIbHO, (POHT IUIAMEHH TIOABEPraeTcsi MEHBIIEMY BO3MYIIAIONIIEMY
BO3JICHCTBHIO.

4.7. BniusiHue yCclIOBUM UCTEUYECHHUS

Ecnu ucredyeHue roproyeil cMecu U MPOJYKTOB CTOPaHUs OCYIIECTBISETCA yepe3 COPOCHBII
TPYOOIIPOBOJ], PACIIONIOKEHHBIA 32 PAa3TePMETHU3UPYIOIIUM DJIEMEHTOM M HMMEIOUIMNA JHaMeTp,
npuOIM3UTENILHO paBHBIA  AMaMeTpy COpPOCHOTO OTBEpCTHs, TO 3HaueHue (Qaxrtopa
TypOyIu3alii BHE 3aBUCUMOCTH OT o0bema cocyaa (1o 15 M3) MPUHUMAIOT Y=4 (1711 COCYZI0B
CO CTEMEeHbI0 HETePMETUYHOCTHU FIV?® okomo 0,015+0,035, korma OCHAILICHHE COCY/IOB
COpOCHBIM  TpPyOONPOBOAOM OMNPABIAaHO IO COOOpPAKEHUSM Pa3yMHOTO COOTHOULICHHUS
XapaKTEPHBIX pa3MEpOB COCy/a U TPyOOIPOBOA) TPH YCIOBUH T, <2.

[Ipy oOcCHaleHHH CHCTEMBbI pPa3repMETH3alMU OPOCHTENEM WM JAPYTUM aHaJOTHYHBIM
YCTPOMCTBOM, YCTaHOBJIEHHBIM B TPYOOINPOBOJIE HEMOCPEACTBEHHO 33 pa3repMeTU3aToOpoM s
MoJlayyl XJIaJlaTeHTa B UCTEKAIOU[yI0 W3 allapara CMech, 3HaueHue (akTtopa TypOynHu3aIiuu
NPUHUMAIOT TAKUM jK€, KaK IpH HCTEUEHUH HEMOCPEICTBEHHO M3 ammapara B aTtMocdepy.
O ekt nHTEHCH(UKALMN TOpEeHHs B cocye Npu COPOCe ra3zoB yepe3 TpyOOIpoBO HCUE3aET
IIpU yBEJIMYEHUH JaBlieHus parepmerusanuu 1o 0,2 Mlla npu HauansHOM faBnenuu 0,1 MIla.

4.8. Biusinue ycloBHU pa3repMeTu3aluu

«MrHOBEHHOE» BCKpBITHE COpPOCHOTO CEYEHMsI IOBBIIIAET BEPOSTHOCTH BO3HUKHOBEHUS
BUOPALIMOHHOTO TOPEHHS BHYTPH ammapara. AMIUTUTYAA B aKyCTUYECKOM BOJTHE BUOPAIIMOHHOTO
ropeHusi MoxeTr pgocturath 3HadeHud =+0,1 MIla. IlepememmBanue cmecu, HampuMep
BEHTUJISITOPOM, B IIPOIIECCE PA3BUTHSI B3PbIBA IPUBOIUT K YMEHBIICHUIO aMIUTUTYAbI KOJeOaHUit
JTaBJICHMUS.

[InaBHOE BCKpBITHE COPOCHOTO OTBEPCTHs, HApUMEpP C IOMOIIBI0 MalOMHEPIHOHHBIX
KpBIILIEK, CHIKAaeT 3HaueHue ¢akropa TypOynuzamuu. B Tex ciywasx, korma Bpems
cpabaTbIBaHMs Pa3repMETU3UPYIOIIETO YCTPOHCTBA COM3MEPUMO C BPEMEHEM T'OpPEHHUsI CMECH B
cocyze, Mpu Olpene’IeHnd Oe30MacHO IUIOMaau pa3repMeTU3alud HeOoOXOAUMO YUHUTHIBAThH
JMHAMUKY BCKPBITHSI COPOCHOTO OTBEPCTHSI.

4.9. Biiussaue nNpensaTCTBUN U TypOyIu3aTOpOB

Bompoc 0 BIUSHUU pa3sTUYHBIX MPEMSATCTBHA Ha TYTH PACIpOCTPAHEHUS IUIAMEHH U
TypOyJEHTHOCTH B CMecHU Iepell (POHTOM IJITaMEHHM SBIISETCS OJHUM M3 OIpPEAESIONNX B
BbIOOpe 3HaueHus ¢akropa TypOynuzanuu. Hambonee MpaBHIBHBIM METOJIOM OIpeAcTeHUs
3Ha4YeHus1 (hakropa TypOyIHM3alMK NPH HATWYUH BHYTPH armapara CIOXKHBIX TMPETSTCTBUH H
TypOyIU30BaHHOW CMECH MOXKHO CUYUTATh METOJ, OCHOBAaHHBIM Ha CPaBHEHHHM PAcueTHOW W



IKCIEPUMCHTAIBHON TUHAMUKHU (3aBUCHMOCTD JaBJICHHE - BPEMs1) B3phIBa.

YckopeHue MmIaMeHH Ha CHelUaJbHBIX MPENITCTBUSAX JOCTUTAeT 3HaUYeHW y~15 m Ooiee
yKe B coCyax 066eMoM 0komo 10 .

Jiss  yriieBOIOPOIOBO3IYIIHBIX CMeCei TypOyJIEHTHOE paclpOCTpaHEHHE IUIAMEHU C
ABTOHOMHOHM TeHepauueil TypOyJe€HTHOCTH BHYTPM 30HBI TOPEHHS XapaKTepU3yeTcCs
MaKCHUMaJIbHBIM 3HaueHHEeM (akTopa TypOynu3zanuu y=3+4.

[Ipr MCKYCCTBEHHO CO3/IaBa€MON W30TPOITHOW TYpPOYJIEHTHOCTH MaKCHMAlIbHOE 3HAYCHHE
dakTopa TypOynM3aluu MpH TOYEYHOM 3a)KMTaHMM He mpeBblmaer y=4-+6. JlanbHeliiee
YBEIMYCHUE CTETICHU U30TPOITHOW TYpOYJICHTHOCTH IPUBOJIUT K TalllCHHUIO IJIAMEHHU.

Jist cocyioB CO BCTPOSHHBIMH M IOABMYKHBIMHU 3JIEMEHTAMHU, BIUSHIE KOTOPBIX Ha 3HAYCHUE
dakTopa TypOynmM3anMu HE MOXKET OBITh B HACTOsIIEe BpeMs OIEHEHO, Hampumep ¢
UCTIOJIb30BAaHUEM JIUTEPATYpPHBIX JAHHBIX MM OSKCHEPTHBIM METOJIOM, BBIOOp (hakTopa
TypOyJIM3alluu TOJKECH OBITh OTPAHWYCH CHU3Y 3HAYeHUEM ) =8.

4.10. Koappunuent pacxonga |

Koadduuuenr pacxoma | SBISETCS SMIUPUYECKHM KOIPPHUIMEHTOM, YUUTHIBAIOIIUM
BIMSIHAE pEAbHBIX YCJIOBUM HCTEUEHHS Ha BEIMYMHY pacxoja ras3a, OINpPEIeNICHHYIO II0
U3BECTHBIM TEOPETHUYECKUM MOJICIIBHBIM COOTHOIIICHUSIM.

Jis  mpenoXpaHUTENbHBIX ~ MEMOpaH W Pa3sTepPMETH3UPYIOIIHUX  YCTPOWCTB ¢
HETOCPEJCTBEHHBIM COPOCOM TPOJYKTa B3pbiBa B arMocdepy, kak mpaBwio, p=0,6+1. IIpu
HATMYUU CcOpocHBIX TpybompoBogoB w=0,4+1 (Bkitouas ciiydaid ¢ ToJa4eld XJIaJareHra B
TPyOOIPOBO/] HEMTOCPEICTBEHHO 32 MEMOPAHON ).

3HavyeHuEe KOX(PQUIIMEHTA pacxoja BO3pacTacT B yKa3aHHOM JHMAala3oHE C YBEIMYCHUEM
CKOpPOCTH MCTEUEHUS M TEMIIEPATYpPhl HCTEKAIOIIET0 Ta3a, C pocTaM (hakTopa TypOyIH3alIHH.

[TpousBenenue kodpduIMEHTa pacxoja Ha IUIONIAAs pa3repMmeTuszanuu pF mpencrasiser
c000i1 3 PeKTUBHYIO IIIOMAAb Pa3TePMETH3AIINH.

4.11. Ananor npunnuna Jle Hlatense-bpayna

CoryacHO KpHUTEpUAIbHOMY COOTHOIIeHHIO (158) OTHOCHTENBPHOE W3OBITOYHOE aBIICHUE

B3pbIBa
2

X

(7 =1 \uF (162)

Teopernueckne U OSKCHEPHUMEHTANbHbIE MCCIEAOBAaHUS IIpollecca CropaHusi Tra3a B
HErepMEeTUYHOM COCYyJle TO3BOJNIMIM ycTaHOBUTH aHanor npunuuna Jle Ilarense-bpayha:
ra3oJlMHaMUKa TOPEHUsl ra3a B HErepMETHMYHOM COCYyJ€ pearupyeT Ha BHEIIHEEe W3MEHEHHE
YCIOBUM MPOTEKaHMWsI Mpoliecca B TOM HalpaBIE€HUH, NpPU KOTOpoM 3(deKT BHEUIHero
BO3JeiCcTBUS ocnalmnsercs. Tak, yBeIMYEHHE C LIE€JbI0 CHU3UThH JaBJIEHUE B3pbIBa IUIOIIAJU
pasrepmerusanuu F B 10 pa3 B cocyae o6bemom nopsika 10 M COTIPOBOXIACTCS YBEITUUCHHUEM
dakTopa TypOymu3zauumum y B 2 paza. Dusnueckoe OOBSICHEHHE HAOIIOJAEMOTO SBJICHUS
JIOCTaTOYHO IPOCTOE: C YBEJIMYEHHEM IUIOLIaJN Pa3repMeTH3aluy BO3PACTaeT BO3MYIIAloIlee
BO3/I€HCTBUE HA (POHT IIIAMEHH.

N30bITOUHOE /AaBlieHUE B3phIBA KOPPEIUPYET COIJIACHO KPUTEPHUATHLHOMY COOTHOLICHHIO
(162) ¢ orHomenueM (y/1)?, a He MPOCTO . YMEHBIICHHE pa3Mepa sueiikn TypOyTH3HpyIOIeit
pelIeTKy, MpHUBOJsAIIee K Bo3pacTaHuio (akropa TypOymusamuu B 1,75 paza (¢ 8 mo 14),
COTPOBOXKAAETCS CYIIECTBEHHO MEHBIIMM YBEIMYEHHWEM OTHOIIeHMs y/| - jaumb B 1,1 pasa.
Cka3zaHHOe He00XOAUMO YUYUTHIBATh NPH 3HAUYCHHUAX (akTopa TypOyIu3amuu y>5.

5. OMPEJAEJEHUE HOPMAJIbHOM CKOPOCTHU PACIIPOCTPAHEHUA
NJIAMEHU U TEPMOANHAMUYECKUX TAPAMETPOB

5.1. HopmanpHasi CKOpPOCTh XapaKTepHU3yeT PEaKIIMOHHYIO CIHOCOOHOCTh TOPIOUUX Ta30BBIX
cMeceld mpu  (GPOHTAIBHBIX peXuUMax TropeHus. Hawmboree TEPCHIEKTUBHBIM SIBISETCS
AKCIEPUMEHTAIIBHO-PACUYETHBIM METOJ ONTUMM3ALMH, TTO3BOJISIIOLIUNA ONPEAETIATh HOPMAIbHYIO



CKOpOCTh B OOMOE IMOCTOSIHHOTO OObeMa B IIUPOKOM JHAra3oHe TEMIepaTyp W JIaBICHH.
Meton n3noxes B I'OCT 12.1.044.

Bxopsiiee B kputepuanbhbie cootHotenus (158) u (159) B cocraBe komiuiekca W 3HaueHue
HOPMAJIbHOW CKOPOCTH PAaCHpOCTPAHEHUs IUIAMEHH S, NpH JaBJICHHH M TEMIEparype,
COOTBETCTBYIOIIMX HAYajdy Pa3sBUTHS B3PbIBa, MOKET OBbITH OMPEACICHO IKCIEPUMEHTAILHO Ha
aTTECTOBAHHOM OOOPYJOBAaHHMM WJIM B3ATO M3 HAyYHO-TEXHUYECCKOW JIMTEPATYpPhl, MPOIICIIICH
OLICHKY JIOCTOBEPHOCTH MPHBEICHHBIX B HEH JaHHBIX. Eciu naHHBIE 0 HOPMaJIbHON CKOPOCTH
IpPH  XapaKTePHBIX JUIA TEXHOJOIMYECKOro Tporecca JaBieHur P u  Ttemmneparype 7T
OTCYTCTBYIOT, TO B OTPAaHUYCHHOM JIMANa30HE SKCTPAINOJISAIUU MOXXHO BOCIOJIB30BATHCS IS
orieHKH (popMyItoin

n m

Su :Suo E l !

F) \T, (163)
rne Syo - I3BECTHOE 3HAYCHHE HOPMAJIBLHON CKOPOCTH MPH JaBiieHNH Py u Temmeparype 7o,
N ¥ M - COOTBETCTBEHHO OapUYeCcKUil U TeMIIEpPaTypHBIi MOKa3aTeu.

B mmanazone manenwii 0,04+1,00 MIla u temneparyp 293+500 K st ctexuoMeTpu4eckux
cMecell MeTaHa, MpolaHa, TeKcaHa, TelTaHa, alleToHa, M30MpoIaHoia U OeH305la ¢ BO3AYXOM
3HaYeHHe OapUyuecKOoro TIMoKas3aTelid C POCTOM JaBIIEHUS M TEMIIepaTypbl CBEXEW cMecu
YBEJIMYUBACTCS W JOKUT B mHTepBae - 0,5+0,2, a 3HaueHWEe TemmepaTypHOro IOKa3aTels
YMEHbIIAeTCS U HaxoAuTca B auanazoHe 3,1+0,6. Ilpu 3HadeHHsIX AaBIEHUS U TeMIEpaTyphl,
OJIM3KUX K aTMOC(EpHBIM, 3HAUeHHUs 0apHUUEeCKOro U TEMIIEPaTYPHOrO MOKa3aTeNs sl TOPIYUX
ra30napoBO3AYIIHBIX CMECE MOTYT OBITh IPUHATHI B NIEPBOM MPHOIMKEHHHA COOTBETCTBEHHO
n=-0,5 u m=2,0.

5.2. Tepmogmnamuyeckue mnapamerpsl Ej, Te, Yp ONPENEISIOT MyTEM TEPMOJIMHAMHYECKOTO
pacuera, HallpuMep Ha KOMIIBIOTEPAX, [0 U3BECTHBIM METOIUKaM.

3naueHue k03P PUIEeHTa paCIIUPEHUS IO ONPEICIICHUTO

M.T.
— b
E =—1&,
Myl
rae Thi 1 My - COOTBETCTBEHHO TeMIepaTypa U MOJEKYJspHas Macca MPOAYKTOB CrOpaHus

roproueil CMEeCH MpU HAYaJbHBIX JAaBICHUU U Temmeparype. MoJeKylsapHyl0 Maccy CMecu
UJEaNbHBIX Ta30B ONPEIEIIAIOT 110 popMmyIie

M=>Mn,
j (164)

rae M; 1 Nj - COOTBETCTBEHHO MOJIEKY/IAPHAst Macca U MOJIIpHAs 01 J-TO KOMIIOHEHTa CMECH.
3HavyeHus Ko3(duimeHTa paciupeHns MOTyT OBITh TaK)XKe OIpeJiesIeHbl U3 MPUOIMKEHHOTO
ypaBHEHUS

71

7o (165)

B Tabn. 16 mpuBeneHbl pacCUMTaHHBIE HAa KOMIIbIOTEpE 3HAYEHHUS TEPMOAMHAMHUYECKUX
apaMeTpoB JUIT HEKOTOPBIX CTEXHOMETPUICCKUX T'a30MIapOBBIX CMECEH B MPEATIOI0KEHUH, YTO
MPOIYKTHI CTOPaHUsI COCTOST U3 cleAyromux 19 koMrnoHeHToB B ra3zoBoi ¢aze: Hy, HyO, CO,,
N, Ar, C, H, O, N, CO, CHy, HCN, 03, O3, OH, NO, NO,, NH3, HNO3. Ctexnomerpruieckyro
KOHI[EHTPAIIMIO TOPIOYET0 (¢r B BO3AYXE CpPEAHEW BIAKHOCTH OMpPENesUId MO H3BECTHON
dopmyne

E, =1+

100
Ve 4 gaasp1 (166)
rie B - CTeXMOMETpHYECKMiT KOd()QHIMEHT, pPaBHBI KOIMYECTBY MOJIEKYNl KHCIOPO/a,

HEOOXOIUMBIX ISl CTOPAHHSI MOJIEKYJIBI TOPIOYETO.



Tabnuma 16
Pe3yabTaTsl pacuera 3HAYEHHUH T, Vb, Ei, Thi M IKCIIEPUMEHTAIbHbIC 3HAYCHUSA
HOPMAJILHOM CKOPOCTH S, VI HEKOTOPBIX CTEXHOMETPHYECKUX ra30MapoBbIX cMeceil mpu
HavyajabHOM aaBJjennu (0,1 MIla u temneparype 298,15 K

T'oprouee dopmyna @cry % 00. e Yo E; Thi Sy, M-ct
Meran CH, 9,355 8,71 1,25 7,44 2204 0,305
[Iponan C;Hg 3,964 9,23 1,25 7,90 2245 0,32
H-I'ekcan CeHia 2,126 9,38 1,25 8,03 2252 0,29
H-'enitan C;Hgys 1,842 9,40 1,25 8,05 2253 0,295
AneToH C;HgO 4,907 9,28 1,25 7,96 2242 0,315
W3onpomanon C;HgO 4,386 9,34 1,24 8,00 2220 0,295
Benzon CsHs 2,679 9,30 1,25 7,99 2321 0,36

J1J1s1 MHOTOKOMITOHEHTHBIX CMeCel U CMeceil, MPOBEeICHNE PacueTOB MO0 KOTOPHIM MO TEM WU
WHBIM TIPUYUHAM BBI3BIBACT TPYAHOCTH, OINpEACICHUE MaKCHMaIbHOTO OTHOCHUTEIBHOTO
JIaBJICHUs B3pPbHIBA T, a CJIENIOBaTEIbHO, U Kod(dduimenta pacmupenus E; mo dopmyne (165)
MPOBOJIAT 10 cooTBeTcTBYIOMIEH MeToauke ['OCT 12.1.044.

6. BIUSIHUE CBPOCHBIX TPYBOIIPOBO/J0OB

6.1. CopocHbie TpyOOIIPOBOIBI UCIIONB3YIOTCA JIsI OTBOJIA MPOAYKTOB TOPEHUs B O€30MacHOe
MECTO, HallpuMep B MPUEMHYIO Oy(epHYyI0 €MKOCTh WIH 332 TEPPUTOPUIO L[€Xa, YTO IO3BOJISAET
CYIIECTBEHHO CHH3UTHh BEPOSTHOCTh BO3HWKHOBEHHS BHYTPH IMPOW3BOJICTBEHHBIX MOMEIMICHUH
BTOPUYHBIX I10’KapOB M B3PHIBOB, yLIEpO OT KOTOPBIX 3HAYUTEIBHO BBILIE, YEM IOTEPU OT
NEPBUYHBIX B3PHIBOB.

6.2. Hanmuuue cOpocHOro TpyOOmnpoBoAa MOXKET MPUBOJAUTH K 3HAYUTEIBHOMY (Ha HOPSIOK)
YBEIMYCHUIO HM30BITOYHOTO JaBJICHUS B3PbIBA B CPAaBHEHHUH CO CIIy4aeM pa3repMEeTH3alHuu
afrmapara HEeloCpeICTBEHHO B atMocepy. XapakTepHoe 3HaueHue (akropa TypOyJIn3aluu npu
UCIIOJIb30BaHUU  COpOCHOrO  TpyOompoBoja C  AMAMETPOM,  paBHBIM  JUAMETPY
IPEJOXPaHUTEIbHON MeMOpaHbl, U 0€3 OpOILEHHs HUCTEKAIoIIUMX a30B XJAJareHTOM Y=4 BHE
3aBHCUMOCTH OT 00beMa 3alUIIaeMOro M0JI0ro 000pYAOBaHUS ¢ HETYPOYIN30BAHHON CMECHIO.

[IpoyHOCTHBIE XapaKTEPUCTUKU COPOCHOro TpyOONpoBOAa [JOJKHBI OBITh HE HUXKE
COOTBETCTBYIOLUX XaPaKTEPUCTHK 3aLUIAEMOr0 anmapara.

6.3. Ilpu mpoeKkTHpOBaHMM CHCTEM cOpoca ra3000pa3HbIX MPOAYKTOB B cllydyae B3pbIBa
ra3onapoBbIX CMecell BHYTPH TEXHOJOTHUECKOTo O0OpyHOBaHHsS HEOOXOIMMO NPHUHUMATh BO
BHUMaHHE BO3MOXXHOCTh HHTEHCHBHOTO JIOTOpaHUS »JBaKyHpyeMOH CMeCH B COpPOCHOM
TpyOONpOBOJiE, SBISAIOIIEIOCS NPUYUHOW TypOyIU3allul TOPEHHsS BHYTPHU 3alUIAEMOro
o0bema.

Haunyumnit cnoco6 nukBUAMPOBaTh 3G (GEKT yBEIWYEHUs JaBICHUS B3pbIBA NPH HAINYUU B
CHCTeME  MPOTHBOB3PHIBHOM  3alIMTHl  TEXHOJOTHYECKOTO  OOOPYAOBAaHUS  METOAOM
pasrepMeTu3aIii cOPOCHOr0 TPyOONpPOBO/Ia - MMofaya XjaaaareHra ¢ uHreHcuBHocThio (0,1+0,5)
102 M®m?c?t B MOTNIEPEYHOE CEYCHHE TPYyOOINPOBOJA HEMOCPEACTBEHHO 32 MeMOpaHOUl /10 ee
cpabaThiBaHHUsS WM OJHOBPEMEHHO ¢ HUM. [Ipm Hamu4mu OpomeHWs B TPyOOIpoBomE M
UCITOJIb30BaHUM NPUEMHOM €MKOCTH, HaXOoJslleWcs MOoJ pa3pelleHueM, JIMHa TPyOoIrpoBoa
(0 pe3ynbTaTaM SKCIepuMeHTOB 10 30 M) He OKa3bIBaeT 3aMETHOTO BIHMSIHHUS HA MAaKCHMaIbHOE
JTaBJICHUE B3PhIBA.

VBenuueHnue paBneHus pasrepmeruzanuu g0 ~0,2 Mlla (nmpu HavanbHOM JaBJIEHUU
TexHonoruueckoit cpeapt 0,1 Mlla) Takke TpPUBOAUT K HCYE3HOBEHHIO d(Pdexra
WHTECHCU(UKAINH B3PhIBA.

VBenuyenue auaMeTpa CcOpPOCHOro TPyOONpoBOJa OTHOCHUTENIBHO JHaMeTpa CcOpPOCHOro
CEYEHHs CIIOCOOCTBYET CHIXKEHHUIO BO3/IEHCTBUS JAHHOTO 3 dekTa HHTEeHCU(PHUKAIIIH B3PbIBA.

7. MIPUMEPBI PACYHETOB

[Tpumep 1. [Tonblit TexHONMOrHMUECKH annapatr oobemom 12 M paccuynuTaH Ha MAaKCUMaJIbHOE




u3osITouHoe aasnenue 0,2 MIla (abcomornoe nasienue 0,3 MIla) u npenHasHaueH it paboThI
npu atMOoc(hEepHOM JaBJICHUU C COJEpKaIlleld alleTOH PEaKIMOHHOW Maccoil. AmmapaTr uMeeT
py6amiky o6orpesa (80 °C). Heooxoaumo onpeaenuTs 6€30MacHyo MmIomaiab pa3repMeTH3 AN,

HopwmanbHas CKOpPOCTh pacnpocTpaHeHHs IUIAMEHU Haubosee OTacHOM
OKOJIOCTEXMOMETPHUYECKON aIleTOHO-BO3AYIIHOH CMECH TpU aTMOC(PEPHOM JaBJIICHUU U
temriepatype (298 K) cocrasnser 0,32 M-c*. ClleoBaTeNbHO, npu Temieparype B amnmapare 80
°C (353 K) MakcuMaJabHOE 3HAUYE€HUE HOPMAJIbHOM CKOPOCTH PacIpOCTPAaHEHUs IUIaMEHU B
cooTBeTcTBUH ¢ hopmyJaoii (163)

S, =0,32(353/ 298)° m-c =045 M-

st CTEXHOMETPUICCKOM aIeTOHO-BO3IYIIIHON cMecHu 1.=9,28; E=7,96;
Mi=(58x0,05+28x0,95) KF'KMOJ'IB_1:29,5 KT-KMOJTb . ITockoneky m,=0,3 MIla/0,1 MIla=3
IpeBbIIIAeT 3HAYEHUE 2, TO JIs BbIUKCICHHS Oe30macHOW IUIOHIaJXd pa3repMeTH3aluu
BOCIIOJIb3YEMCsI KpUTepUalibHbIM cooTHOIIeHUeM (159). BripakeHue /i komiuiekca mogoous W
B cooTBeTCTBUU ¢ (opmysoit (160) m ompeneneHHBIMU 3HAYEHUAMH Syi U1 M; MOXeT OBITH
3aIMCaHo B BUJIC

1/2
1 uF 8314x353j 1 Lo,

~ (36x314)Y% 1223 29,5 0,45
rae F namepsioT B M2,
CJ'IGI[OBEITGJ'ILHO, KpUTCPpHUAJIbHOC COOTHOLICHHUC 1159! OTHOCUTCIIBHO F MO>XHO 3allucaThb B
BHUIC

>4 27 - 1 2
F B 28 —7 o =0,07 = m".

C yBenuueHueM CTENeHH HETEPMETUYHOCTU COCyAa 06’I)GMOM okono 10 m® F/V?? o1 0,025 10
0,25 3nauenue (akTopa TypOyau3anuu Bo3pactaeT oT 2,5 no 5. [Ipeanonoxum, 4ro y=2,5 npu
p=1. IIpu 5TOM MHHMMAaIbHas ILIOW@AAb pasrepMerhsaimu F=0,175 M2 a suaunt F/V¥3=0,03.
[locnemqnee moaTBep)KIaeT, 4TO 3HavYeHHE ¢akTopa TYpOyIH3alMH BBHIOPAHO TPABHIIBHO.
JlelicTBUTENBHO, €Clii Obl MBI IPEANONOKWIL, UTO = 5, TO MOXy4niIH Obl CIIUIIKOM HU3KOE IS
TaKoM CTeNeHH TypOyau3aluy 3HaYeHUe FIV??=0,06 (Bmecto 0,25). Utak, 6e30macHas miomaib
pasrepMeTH3alMy COCTABIseT B JaHHOM ciydae 0,175 M% 9TO paBHOSHAYHO COPOCHOMY
otBepctHio gumeTpom 0,47 m.

[Tpumep 2. Cocyn oobemom 4 M Ges BCTPOEHHBIX BHYTpPb JIEMEHTOB Il XpaHeHUs OeH30:1a,
paccuuTaHHBIM Ha MakcuMaiabHOe alcostoTHoe naBieHue 0,2 MIla, HEOOXOIMMO OCHACTUTH
HaJIeXKHOH cucTeMoii cOpoca AaBlIeHMsI B3pbIBa C OTBOJOM ITPOAYKTOB B3pbIBA IO TPYOOIIPOBOTY
B Oe30MacHoe MecTo.

Jiist GeH30J10-BO3AYIIHOM CMECH CTEXHOMETPUYECKOT0 CocTaBa MpU aTMOC(HEPHBIX YCIOBHIX
S,i=0,36 m-c; Ei=7,99; Mi=(78x0,027+28x0,973) kr-kmoub =29,35 kr-kmous -. Jls cucreM
pasrepMeTu3aui co COPOCHBIM TpyOOmpoBOoJgaM O€3 OpOIICHHS MCTEKAIOMUX MPOIYKTOB
XJIaZIATeHTOM BHE 3aBUCHUMOCTH OT oObema cocyna y=4. Tak kak mm=0,2 MlIla/1 MIla=2, To
pacyeT IUIOMIAA pa3repMETHU3alMU TMPOBOAUM [0 KPUTEPHAIBHOMY cooTHomeHuo (158).
BriOpaB B kauecTBe 3HaueHUs Kodpduuuenta pacxoga p=0,4, moixydaeM BeIpakeHUE

1/2
(36><3,14)1/3><42/3[29’35j <03 o
8314X298 x ( ’ - ) _037 2

04 fieee-ny M

T. €. IMaMeTp COPOCHOTO TPYOOIIPOBO/IA OIDKEH COCTABISITH OKOJIO 0,7 M, UTO CIUIIKOM MHOTO
JUISL COCY/Ia, YKBUBAICHTHBII AMaMeTp KOTOporo (auametp chepbl 06bemoM 4 M%) 1,97m.

[TosTomMy cucTtema cOpoca naBieHUs, BKJIOYas TPyOONpOBOJ, TOJDKHA OBITH CHabO)KeHa
cuctemoil opomieHus. I[Ipu 3ToM MoxeT ObITH HpUHATO ¥=1,5, a 3HAYUT, KaK HETPYAHO
BBIUHCIIUTh, TUAMETP COPOCHOTO TpyOOoIipoBoa Oyaer paBeH 0,4 M, 4TO BIIOJIHE MIPUEMIIEMO IS
JTAHHOTO COCY/Ia, PACCUNTAHHOTO Ha JIOCTATOYHO HU3KOE JaBIICHUE.

F>



IIpumep 3. PeakTop BMECTHMOCTBIO 6 M°, B KOTOPOM BO3MOKHO 0OPa30BaHIE H30MPONAHOIIO-
BO3AYIIHOW CTeXuoMeTpuueckol cMecu npu npasiaeHun 0,2 Mlla, comepKuT ClOXKHbIE
Bpararonuecs jaerainu. TpeOyercs onmpenenuTh 0e30MacHyo IUIOMAAb pa3repPMETU3ANNHA TPH
YCIIOBUH, YTO PEAKTOp paccyuTaH Ha u3dbiTouHoe nasinenue 0,4 Mlla (abcomoTHoe naBieHue
0,5 MIIa).

Tak kak my,=0,5 MIla/0,2 MIla=2,5 Gonbiie 2, To pacuer Beaem no dopmyne (159). Hns
CTEXHOMETPUYECKON HM30IpOomnanosio-po3aymHoil cmecu M;=(60x0,044+28x0,956) Kr-kMoJib’
1=29,4 KT-KMOJIb Sui=0,295(0,2/0,1)'0’5=O,21 mct m=9,3; E=8.0. ITockonbKy BIHSIHUE
BCTPOGHHBIX JeTalel Ha TypOylu3alHi0 OJHO3HAYHO HEU3BECTHO U O0BEM peakTopa
OTHOCHTEJIbHO HEBEJIMK, BhIOMpacM 3HadeHue y=8. [Ipu 3HaueHun ko3ddunmenra pacxoma p=|
uMeeM

29,4

1/2
(36X3’14)1/3X62/3(8314 298] 02 e93-25
F> X 40,9 293-25)

1 V8

OTcro/1a HETPYAHO BBIYMCIUTD, YTO JTUAMETP MPEIOXPAHUTEIBHON MEMOpPaHbI JOJDKEH OBITh
paseH 0,5 M.

[Tpumep 4 (oOpatnas 3agaua). B maGopatopHom cocyne oobemom 0,01 M3, paccyMTaHHOM Ha
nasienue 2,0 MIla u umeromeM cOpOCHOE OTBEPCTHE JUISI YCTaHOBKH IPEIOXPAHHUTEIBHOM
MeMOpaHbl JUaMeTpoM 2,5 CM, TPOBOIAT HCCICIOBAHUS TI0 OIPEIACICHUI0 HOPMaIbHBIX
CKOpPOCTEH pPacnpoCTpaHEeHUs IUIAMEHHU JUII CTEXMOMETPHUYECKHUX METaHO-BO3AYIIHBIX CMecen
IpU PA3IUYHBIX JaBICHUAX. TpeOyeTcsl onpeaeianuTh, 10 KaKOro MaKCHUMAJIBHOTO Ha4ajlbHOTO
JIABJICHUS] MOKHO TI0J[aBaTh B COCYJI TOPIOUYIO CMECh, YTOOBI MOCTIE €€ BOCIITIAMEHEHHS B IICHTPE
cocyJia IaBJICHUE B3pbIBA HE MPEBBICHIIO JoNycTHUMOro nasienus 2,0 Mlla.

Tak kak ¢ pocTOM [aBJICHUS HOPMAJIbHAS CKOPOCTH MAJaeT, TO C HEKOTOPHIM 3aacoM B
KagecTBe Sy BeIOHpaeM 3uadenne 0,305 M-c™, monydeHHOe s aTMocdepHOro gapieHus. J{is
CTEXHOMETPUYECKOW MeTaHo-Bo3aymHON cmecun Mi=(16x0,094+20x0,906) KF-KMOJH{1:26,9
Kr-KMOJIb ; Ei=7,4; me=8,7. 3HaueHus dakropa TypOynu3anuu u Ko3PQPUIMEHTa PacXxoia MOTYT
OBbITH PUHATHI cOOTBeTCTBEeHHO ¥=1 1 n=0,8.

Hckomoe 3HaueHHE HAYalbHOTO JABICHUS B3PbIBA B COCY/E BXOIHUT B 3HaueHUE Tm=Pn/Pi,
npuueM Pp=2,0 MIla B cOOTBETCTBUU C YCIOBUAMHU 3a7aud. 3alMCAHHOE OTHOCUTENIBHO T
KpuTepuaibHoe cooTHomenue (159) npuHumaet Buj

W E,

1
T 2=

)
09y
a CJIeZI0BaTENbHO, MAKCHMAITLHO JIOITYCTUMOE HAYaIbHOE JIaBJIEHUE TOPIOYE CMECH B COCYJIE

-1 -1
e WVE ) 2,0 MHﬂ[&? —% V”] =0,6 Ma,

09y
T. €. He TOJDKHO npeBbimath 0,6 MITay.
(BBegeno gonoanureabHo, M3m. Ne 1).

~0,2 m°.
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Conepxanue
1. O0u1re nosoKeHUs
2. TpebGoBanust Kk cmocobam obOecriedeHUss TOXApHOW  OE30MaCHOCTH  CHCTEMBI
IpeIOTBPAICHUS TTOKapa
3. TpebGoBanus Kk cmocobam oOecredyeHUs] TMOXKAPHOH  0E30MaCHOCTH  CHCTEMBI
IPOTHUBOIIOKAPHOH 3aIUTHI
4. OpraHu3aoHHO-TEXHHYECKUE MEPOIPHSITHSI 10 00ECTICUECHUIO MOKAPHOU OE30MaCHOCTH
[punoxenne 1 OOGs3arensHoe. TepMUHBI, NPUMEHSEMbIE B HACTOAIIEM CTaHIApTe, M HX
TOSICHEHHUS
[punoxkenne 2 OO6s3arensHOe. MeTox ompenesneHHs YpPOBHSA OOecIedeHHs IOKapHON
0€30MacHOCTH IO
[punoxxenne 3 OOs3arenbHOe. MeToa ONpeaereHus] BEPOSTHOCTH BO3HHKHOBEHHUS ITOKapa
(B3pbIBa) B IOKAPOB3PHIBOOIIACHOM OOBEKTE
[lpunoxxenne 4 CrpaBouHoe. MeToJ OLEHKHM SKOHOMUYECKOW 3((EKTHBHOCTH CHCTEM
MOKapHOU 0E€30MaCHOCTH
[Tpunoxenue 5 OO6s3aTenbHOe. MeToJ 3KCIEPUMEHTAIBHOTO OINPEIENICHUsT BEpOSTHOCTU
BO3HUKHOBeHUs noxkapa B (OT) anekTpuyeckux U3aeausx
[Tpunoxenue 6 Crnpasounoe. Ilpumeps! pacuera
[Tpunoxkenune 7 CnpaBounoe. TpeOoBaHus MoXkapHOH O€30MACHOCTH IO COBMECTHOMY
XPaHEHUIO BEIIECTB U MaTepHaJIOB
[Tpunosxxenue 8. MeToj onpenenenust 0€30nacHON IUIOIIAN pa3repMeTU3ali 000PYA0BAHUS




