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HacTtosmuii cranmapT ycTaHaBiIMBaeT oOmue TpeOoBaHMS TMOXApHOH O€30MacHOCTH K
0o0BEKTaM 3alUThl Pa3IUYHOTO HA3HAYCHHMs] Ha BCEX CTAAMSIX UX JKU3HEHHOTO IIMKIIA:
UCCJIEIOBaHKE, pa3pabOTKa HOPMATUBHBIX JIOKYMEHTOB, KOHCTPYMpPOBAHHE, IMPOEKTHPOBAHUE,
U3TOTOBJICHHE, CTPOUTENLCTBO, BHITIOJIHEHUE YCIYT (paboT), UCTIBITAHNE, 3aKyIIKa MIPOIYKITUH 110
UMIIOPTY, MpOJaXka MPOAYKIUU (B TOM UHMCJIE HAa 3KCIOPT), XpaHEHUE, TPAHCIIOPTHPOBAHUE,
YCTaHOBKA, MOHTaX, HalaJKa, TEXHHMYECKOe OOCITyXKHUBAaHUE, PEMOHT (PEKOHCTPYKIIHS),
JKCIUTyaTanus: (mpuMeHeHue) U yTwimzanus. g oOBeKTOB, HE COOTBETCTBYIOIIMX
NEHCTBYIOIIMM HOpMaM, CTaHAApT YyCTaHAaBIUBaeT TpeOoBaHHs K pa3paboTKe MPOEKTOB
KOMIICHCUPYIOIIUX CPEICTB M CUCTEM OOECTICUCHHS MOKapHOW OE30MacHOCTH Ha CTaausx
CTPOUTENBCTBA, PEKOHCTPYKIIMU U IKCILUTyaTalliH 0ObEKTOB.

TpeboBanus cTaHaapTa SBIAIOTCS 00s3aTEIHLHBIMH.

TepMmuHbI, MpUMEHsIEMbIE B CTAaHAAPTE, U UX MOSICHEHUSI IPUBEACHBI B IPUIOKEHUU 1.

(M3menenHnas pegaxkuus, U3m. Ne 1).

1. OBIIME ITOJIOKEHUSA

1.1. TloxapHas  0e30macHOCT, OOBEKTAa  JIOJDKHA  OOECIEeUMBATBHCS ~ CUCTEMaMH
NpEeIOTBpAllleHHUs] TOKapa W TMPOTHUBOMOXKAPHOW 3aIIMThI, B TOM YHCJIE OPTraHU3allMOHHO-
TEXHHYECKUMH MEPOTIPHUSTHIMH.

Cucrtempl MOXapHOW 0€30MacHOCTH JOJDKHBI XapaKTepHU30BaThCs YPOBHEM OOecredeHUs
MOKapHOW O€30MaCHOCTH JIOACH W MaTepHaIbHBIX IICHHOCTCH, a TaKKe SKOHOMHYCCKUMU
KpuTepusMu 3()PEKTUBHOCTH STUX CHCTEM [UIsi MaTepUANbHBIX IIEHHOCTEH, C Y4eTOM BCeX
cTajuii (Hay4dHas pa3paboTka, MPOSKTUPOBAHHE, CTPOUTEIHCTBO, IKCIUIyaTaIus) >KH3HCHHOTO
[IUKJIa OOBEKTOB U BBIMOJIHATH OHY U3 CIEIYIONINX 3a1a4:

UCKITIOYaTh BOSHUKHOBCHHE 1T0XKAPa;

obecrneynBaTh MOKapHYyr0 0€30MaCHOCTD JIOICH;

obecrnieunBaTh MOKAPHYIO OE30MACHOCTh MAaTEPHAIIbHBIX IICHHOCTEH;

obecrneynBaTh MOKapHyr0 0€30MacHOCTD JIOACH U MaTepUaIbHBIX LICHHOCTEH OJJHOBPEMEHHO.

1.2. OOBEKTHI MOJDKHBI HMMETh CHCTEMBI IOKApHOW OE30MacHOCTH, HAmpaBICHHBIC Ha
NpeIoTBpallleHHe BO3ACHCTBUS Ha JIOACH OMacHbBIX (HaKTOpPOB MOXkapa, B TOM YHCIE HX
BTOPUYHBIX MMPOSIBIICHUN HA TPEOYEMOM YPOBHE.

TpeOyemblii ypoBeHb 0OecTIeueHUs MOKapHO 0€30MaCHOCTH JIIOJIEH C MOMOIIBIO YKa3aHHBIX
cucteM JoibkeH ObITh He MeHee 0,999999 npenoTBpamieHns BO3IECHCTBHSI OMACHBIX ()aKTOPOB B
TOJl B pacueTe Ha Ka)KJ0ro YeJoBeKa, a IOMYCTUMBIM YPOBEHb MOKAPHOM OMACHOCTH IS JIIOAEH



nomKkeH ObTh He Oomee 10 BO3mEiCTBHS OMACHBIX (PAKTOPOB IOKAPA, MPEBBIIIAIOIIIX
IpeebHO JOIMYCTUMbIE 3HAUEHHS], B TO/1 B pacyeTe Ha KaXKJA0T0 YeIoBeKa.

Mertoxa ompeneneHusi ypoBHS OOeCIeYeHHUs] TMOKapHOH Oe30MacHOCTH JIIOJe MpPHUBEICH B
OPUIOKEHUU 2%,

* IlpuBeneHHbIE B NPHJIOKEHHWAX 2, 3 W 5 CTaHAApTa METOABl MOTYT H3MEHSTHCS C COIJIACHS TOJIOBHOM
OpraHu3alyu B 00JacTH noxapHoi 6ezonacioctn - BHUUIIO MB/I CCCP.

1.3. OOBeKTHI, OKAphl HAa KOTOPBIX MOTYT MPUBECTH K MAaCCOBOMY MOPaKEHHUIO JIOJICH,
HAXOMSIIUXCS HAa AITHX OOBEKTaX W OKPYKAIOMIEH TEePPUTOPUH, OMACHBIMH U BPEIHBIMU
npou3BoAcTBeHHBIMEU (pakTopamu (o [OCT 12.0.003), a Takxe onacHbIMHU (paKTOpaMu Mmokapa
U WX BTOPUYHBIMU TPOSIBICHHUSMH, JOJDKHBI MMETh CHUCTEMBl IOXKApHOW O€30MacHOCTH,
oOecreynBarOIie MHHHMAJIbHO BO3MOXKHYIO  BEpPOSITHOCTh  BO3HHMKHOBEHHS  IOXkapa.
KonkpeTHble 3HauY€HHS MHUHHUMAJIbHO BO3MOXHOM BEpPOSTHOCTH BO3HUKHOBEHHMS IOXapa
OTIpEeeNAIOTCS MPOCKTUPOBUIMKAMU U TEXHOJOTaMU IPHU MACHOpPTU3aLUU ITHUX OOBEKTOB B
YCTaHOBJICHHOM MOPSIKE.

[lepeuenp Takux OOBEKTOB pa3padaThHIBAETCS COOTBETCTBYIOUIMMH MHUHUCTEPCTBAMU
(BeZOMCTBaMHU U T.I1.) B YCTAHOBJICHHOM IOPSAKE.

Meton omnpenesieHUs: BEPOSITHOCTA BO3HUKHOBEHHMS IMOKapa (B3pbIBa) B IMOXKApPOOMACHOM
00BEKTE IPUBEICH B IPUIOKEHUU 3.

1.4. OOBEKTBI, OTHECEHHBIE K COOTBETCTBYIOIIMM KATErOpUsAM IO TOXKAPHOW OMAaCHOCTH
COTJIACHO HOpPMaM TEXHOJIOTMYECKOTO0 TMPOEKTUPOBAHUSA [UIsl OMNPENCJICHUS] KaTeropui
MOMEIICHUN W 3JaHUM 10 TO0XXKapHOM M B3PBIBOMOKAPHOW OIMACHOCTH, JOJKHBI HUMETh
YKOHOMUYECKHU 3PPEKTUBHBIE CUCTEMBI MTOKAPHOU OE30TaCHOCTH,

MeTronx OIEHKH 5SKOHOMHYECKOW 3(P(HEKTUBHOCTH CHCTEM TIOKapHOW Oe30MacHOCTH
MpUBEJEHA OIPUIOKEHUU 4.

1.5. OnacHpiMu (hakTOpaMu, BO3ACHCTBYIONIMMU Ha JIOJEH M MaTepHAIbHBIC IIEHHOCTH,
SABJISIFOTCS:

JIamsi U UCKpHI;

MOBBIIICHHAS TEMIIEPATypa OKPYKaIOIIEeH Cpebl;

TOKCUYHBIE TIPOIYKTHI TOPEHUS K TEPMUUYECKOTO PA3IIOKCHUS;

JIbIM;

MOHWKEHHAs! KOHLIEHTPAIUs KHCIOPO/Ia.

K BTOpHYHBIM TPOSIBICHHUSIM OIMACHBIX (DAKTOPOB MOXkapa, BO3ACHCTBYIOIIUM Ha TIOJACH U
MaTepuaabHbIe LIEHHOCTH, OTHOCATCS:

OCKOJIKH, YaCTH pa3pylIMBIIMXCS alapaToB, arperaToB, YCTAHOBOK, KOHCTPYKIINN;

PaINOAKTUBHBIE M TOKCHYHBIC BEIIECTBA M MATEpHUAJbl, BBIMICANINEC W3 Pa3pyHICHHBIX
arnmnapaToB M YCTaHOBOK;

ANEKTPUYECKUN TOK, BO3HUKIIMA B pe3yJbTaTe BBIHOCA BBICOKOTO HAMpsHKEHUS Ha
TOKOIPOBOALLIME YAaCTH KOHCTPYKIIMI, almnapaTtoB, arperaTos;

omacHbIe pakTopsl B3pbBa 1o TOCT 12.1.010, mpoucmieAmero BCaeICTBUE MOXKaAPA;

OTHETYyUIAIINE BEIIEeCTBA.

1.6. Knaccudukanuss oOBEKTOB IO MOXKAapHOM U B3PHIBONOXAPHOH OMACHOCTH JIOJKHA
MPOU3BOJUTHCS C YUETOM JOMYyCTUMOIO YPOBHS MX MOXAPHOH omacHOCTH (TpeOyeMoro ypoBHs
oOecrneyeHus MMoXKapHO 0€30IacHOCTH), a pacyeThl KPUTEPUEB U NIOKA3aTeNIEN €€ OLIEHKH, B T. U.
BEPOSITHOCTH TOKapa (B3pbIBA), - C YYETOM MACChl TOPIOYUX U TPYIHO-TOPIOYMX BEUIECTB U
MaTEpUajIoB, HaXOASIIUXCS Ha OOBEKTE, B3pBIBOIIOXKAPOOIMACHBIX 30H, 00pa3yrloluxcs B
aBapHUIHBIX CUTYAIMSIX, 1 BO3MOXHOTO yIepoa /i JroAei 1 MaTepuaIbHbIX IIEHHOCTEH.

1.7. BepoATHOCTh BOZBHMKHOBEHUS I105Kapa OT (B) JIEKTPUYECKOTO WIH APYroro €IMHUYHOTO
TEXHOJIOTHYECKOT0 U3JIeHs Ui 000pyAOBaHUS MIPH UX pa3pabOTKe U U3TOTOBJICHUU HE JAOJDKHA
npeBbIaTh 3HaueHust 10° roy. 3HAaUCHHME BEIMYHHBI IOIYCTHMONH BEPOSTHOCTH IIOXKApa IIPH
MPUMEHEHUHU U3JENH Ha 00BEKTaX JOJKHO YCTaHABIUBATHCS PACUETOM, UCXOMs U3 TPeOOBaHUMN
1. 1.2 Hacrosero cragaapra. Meron onpezeneHus: BEpOITHOCTH BOSHUKHOBEHHUS MT0Kapa OT (B)




AIIEKTPUYECKUX M3JIEIUH IPUBEACH B IPUIOKEHUU 5.

1.8. Meroauku, copaepkamuecs B CTaHAapTaX M JAPYTUX HOPMATUBHO-TEXHHUYECKUX
JOKYMEHTax W TpeAHa3HauY€HHbIE MJI1 OIpEAeTeHUs] IOKa3aTejaell Mo)KapHOW ONMacHOCTU
CTPOMTENBHBIX KOHCTPYKIMHA, UX OOJIMIIOBOK U OTJIENOK, BELIECTB, MaTEPUAJIOB U U3/1EIHUH (B T.
Y. HE3aBEPILIEHHOTO MTPOU3BO/ICTBA) IOJIKHBI aJIEKBaTHO OTpa)kaTh peabHbIE YCIOBHSI M0Kapa.

1.9. Ilepeuenb u TpeGoBaHUSA K F3PPEKTUBHOCTHU JIEMEHTOB KOHKPETHBIX CHCTEM IOKapHOI
0€30MacCHOCTH JOJKHBl yCTAHAaBIMBAaThCS HOPMATHUBHBIMU U HOPMAaTHUBHO-TEXHUYECKUMU
JOKYMEHTaMHU Ha COOTBETCTBYIOIME BUJIbI O0BEKTOB.

[Tpumepsr pacuera mokaszareneid 3¢dpdexrnBHocTM Mo mo. 1.2, 1.3, 1.7 mpuBenceHbl B
IPUIOKEHNU 6.

2. TPEBOBAHMSA K CIIOCOBAM OBECNEYEHUS NOKAPHOM BE30OITACHOCTH
CUCTEMBbI IPEJOTBPALLEHUSA ITOKAPA

2.1. TlpemoTBpamieHue IMoOXKapa JMOJDKHO OCTHUTAThCS MPEJOTBPAIICHHEM OOpa30oBaHHUs
roproyeil cpensl U (WIK) MpeAoTBpalleHueM 00pa3oBaHUsl B TOprOUe cpene (WM BHECEHHS B
HEE) UCTOYHUKOB 3aKUTaHMSL.

2.2. TlpenoTBpaiienue oOpa30BaHUSA TOPIOYEH Cpelbl JOHKHO OOECHeurBaThCA OJHUM W3
CJIEAYIOIINUX CITIOCOOOB MIIM MX KOMOWHAIIHINA:

MaKCUMaJIbHO BO3MOXXHBIM IPUMEHEHHEM HETOPIOYMX M TPYAHOTOPIOYMX BEUIECTB U
MaTepuasos;

MaKCUMaJbHO BO3MOKHBIM II0 YCJOBHUSIM TEXHOJOTMM M CTPOUTEIBCTBA OTPaHUYECHUEM
Macchl ¥ (W) 00beMa TOPIOYHMX BEIIECTB, MAaTEPUAIOB U HanOoJiee 0€30macHBIM CIIOCOO0M HX
pa3MelleHus;

W30JISIIIACH TOPIOYCH cpeibl (MPUMEHEHHEM U30JIMPOBAHHBIX OTCEKOB, KaMep, KaOWH | T. 11.);

noJJep>KaHuEM 0e30MacHO KOHIIEHTPAIIUU CPellbl B COOTBETCTBUU C HOPMAaMH U MIPaBHIIAMU
U JIpPYTUMH HOPMATUBHO-TEXHUYECKUMH, HOPMATHBHBIMM JOKYMEHTAaMH U IMpaBUIIaMU
0€30I1aCHOCTH,

JIOCTAaTOYHOM KOHIIEHTpauueil ¢rermaTu3aropa B BO3JyXe 3alMIaeMoro oodwema (ero
COCTaBHOM YacTH);

MO/JIEpKAHUEM TEMIIEpaTyphbl U JIaBJICHUS CPEbl, IPU KOTOPBIX PacIpoCTpaHEHUE IIaMEeHU
UCKITIOYaeTCS;

MaKCUMaJIbHOM MeXaHM3alMeld U aBTOMATU3ALMEeN TEXHOJIOIMYECKUX MPOIECCOB, CBA3AHHBIX
¢ oOpalleHueM roproyuX BEIECTB;

YCTaHOBKOW  I0XKapOOMacHOro 00OpYAOBaHHS IO BO3MOKHOCTM B  HM30JHMPOBAHHBIX
MOMENICHUAX WM HAa OTKPBITHIX IIOIIAIKAX;

NPUMEHEHUEM YCTPOMCTB 3alllUThl MPOM3BOJCTBEHHOTO OOOPYZOBaHUS C TOPIOYMMHU
BEILIECTBAMM OT MOBPEXKICHUM U aBapHil, YCTAHOBKOM OTKIIOYAIOLINX, OTCEKAIOIINUX U APYTUX
YCTPOMCTB.

2.3. TlpenoTBpaiienne 0Opa3oBaHUS B TOPIOYEH Cpelie MCTOYHUKOB 3KUTAHUS JOJIKHO
JOCTUTaThCsI MPUMEHEHHEM OJTHUM U3 CIIEAYIOIINX CIIOCOOO0B MIIM X KOMOUHAIHEH:

MPUMEHEHUEM MalllH, MEXaHU3MOB, 000PYOBaHUS, yCTPOUCTB, IPH IKCILTyaTallud KOTOPBIX
HEe 00pa3yrOTCsl HCTOUHUKH 3a5KUTaHUS;

MIPUMEHEHUEM 3JEKTPOOOOpYyI0BaHUS, COOTBETCTBYIOLIETO M0’KapOONacHOU u
B3pbIBOOIIACHOM 30HAM, TIpYIIE W KaTeropuu B3pBIBOOIACHON CMECH B COOTBETCTBUU C
tpeboBanussmMu [OCT 12.1.011 u [IpaBui yCTporCTBA 3IEKTPOYCTAHOBOK;

MPUMEHEHHEM B KOHCTPYKIIMU OBICTPOACUCTBYIOMIMX CPEJICTB 3alIMTHOTO OTKIIOUYCHUS
BO3MOJKHBIX HCTOYHUKOB 3a)KUTaHNS;

NPUMEHEHHEM TEXHOJIOTHYECKOTro Tporecca U 000pylOBaHHSA, yIOBJIETBOPSIOIIETO
TpeOOBaHUAM AIEKTpocTaTnyeckor nckpoodezonacHocT mo FOCT 12.1.018;

YCTPOWCTBOM MOJTHHE3ALIUTHI 31aHUH, COOPY>KEHUI 1 000pyT0OBAHNUS;

noJJep>)KaHUEM TeMIIepaTypbl HarpeBa MOBEPXHOCTU MAIIWH, MEXaHU3MOB, 000pYAOBaHUS,
YCTPOMWCTB, BEUIECTB U MAaTEPUAJIOB, KOTOPHIE MOTYT BOMTH B KOHTAKT C TOPIOYEHN CPEIOU, HUXKE




IpesiebHO AOMyCTUMOM, cocTaBisitomiel 80 % HauMeHbIIed TeMIepaTypbl CAMOBOCIIAMEHEHUS
TOPIOYETo;

WCKJIIOYEHHE BO3MOXXHOCTH TOSIBIICHUSI UCKPOBOI'O pa3psija B rOPIOYEH Cpele C SHEpPrueu,
PaBHOH U BbIIlIE MUHUMAJIbHOW SHEPTUH 3aKUTAHHUS;

MPUMEHEHUEM HEHCKPSIIETO0 HWHCTPYMEHTa MpuU padoTe ¢ JIETKOBOCIIIAMEHSIOIIUMHUCS
KUJKOCTSMH U TOPIOYUMHU Tra3amu;

JUKBUAAIIMEH YCJIOBHM IS TEIUIOBOTO, XUMHUYECKOro M (WIM) MHKPOOHOIOTHYECKOTO
CaMOBO3TOpaHUs OOpalarOIINXCsl BEIIECTB, MaTepuasoB, U3AeNuil U KoHCTpykuui. [Topsmox
COBMECTHOTO XpPaHECHHS BEUIECTB U MaTEPUAJIOB OCYIIECTBIISIOT B COOTBETCTBUH CO CITPABOYHBIM
OpUI0KESHHUEM 7;

yCTpaHEHUEM KOHTAKTa C BO3JAyXOM MUPOGOPHBIX BEIIECTB;

YMEHBILIEHUEM OIPEIEISIOIEr0 pa3Mepa roproueid Cpelibl HUXKe MPeAeabHO JA0MYyCTUMOTO 10
TOPIOYECTH;

BBINIOJIHEHUEM JIEUCTBYIOIIMX CTPOUTEIBbHBIX HOPM, IIPABWII U CTAHJAPTOB.

2.4. OrpannyeHue Macchl M (WIM) O0ObEMa TOPIOYMX BELIECTB M MaTEpUajoB, a TaKkKe
Haubosee 6e30MacHbI Croco0 WX pa3MEIIeHUs AOJKHBI JOCTUTAThCsl TPUMEHEHUEM OJTHOTO U3
CJIEAYIOIINX CITOCOOOB MIIM MX KOMOWHAIIMEH:

YMEHBIIIEHHEM Macchl M (WJIM) 0oO0beMa TOpPIOYMX BEIIECTB M MaTEpHUajoB, HaXOSIINXCS
OJIHOBPEMEHHO B TTOMEIICHUH WM Ha OTKPBITHIX TUIOMIAIKAX;

YCTPOWCTBOM aBapUITHOTO CJIMBA MOKapOOMACHBIX KUAKOCTEH U aBapUITHOTO CTPABIMBAHUS
TOPIOYMX Ta30B U3 aIapaTyphl;

YCTPOICTBOM Ha TEXHOJOTMYECKOM OOOpYIOBAaHUM CHCTEM IPOTUBOB3PHIBHOW 3alllUTHI
METOJ OmpeaesieHuss Oe30MacHOM ITUIOMAAN pa3repMeTHu3alid O0OpyJOBaHUsI TPHUBEICH B
OPWIOKEHNH &;

MIEPHOANYCCKON OYHCTKH TEPPUTOPHH, HA KOTOPOW pacrojaraercss OOBEKT, IMOMEIICHHIA,
KOMMYHHUKAIUH, annaparypsl OT TOPIOYMX OTXOJ0B, OTIOKEHHUM MbUIH, ITyXa U T. I1.;

yAQJIEHHEM MOXKaPOOMACHBIX OTXO00B IPOU3BOJICTBA;

3ameHor  JsierkoBocriaMenstomuxess  (JIB)XK) wm roprounx (IDK)  skmakocreid Ha
MOKapo0e30MacHbIE TEXHUIECKUE MOIOIITNE CPEACTBA.

3. TPEBOBAHMUS K CIIOCOBAM OBECIIEYEHUA HQ)KAPHOI71 BE3OITACHOCTH
CUCTEMBI ITPOTUBOITIO’)KAPHOMU 3AIIINUTHI

3.1. IIpotuBonO)KapHas 3amuTa JOJDKHA JOCTHraThCs NIPUMEHEHUEM OJHOIO M3 CIIEHYIOIIUX
CI0CO0O0B MM UX KOMOMHAIIUEN:

IIPUMEHEHHUEM CPEJICTB MOKAPOTYIIEHUS U COOTBETCTBYIONINX BUJOB IT0KAPHOW TEXHUKHU;

IIPUMEHEHNEM aBTOMATUYECKUX YCTAHOBOK MT0’KapHOW CUTHAJIM3ALUU U N10KAPOTYLICHHUS;

IIPUMEHEHUEM OCHOBHBIX CTPOMTEIBHBIX KOHCTPYKIMM M MaTepUaioB, B TOM 4HCIE
UCTIOJIb3YEMBIX JUISI OOJHMIIOBOK KOHCTPYKIMM, ¢ HOPMHUPOBAHHBIMHU MOKA3aTENSIMU TOXapHOU
OIIACHOCTH;

NPUMEHEHUEM TPONUCKA KOHCTPYKLUMH OOBEKTOB AHTHUIHMPEHAMH U HAaHECEHHEM Ha UX
MOBEPXHOCTU OTHE3AIIUTHBIX KPACOK (COCTABOB);

YCTPOUCTBAMH, OOECTIEUMBAIOIIUMH OTPAaHUYCHHUE PACIPOCTPAHEHUS 110XKAPa;

OpraHM3alMel ¢ IOMOIIbI0 TEXHUYECKMX CpPEICTB, BKJIKOYas  aBTOMAaTHYECKHE,
CBOEBPEMEHHOTI'0 OIIOBEIICHUS U ABAKyalluH JIIOJEH;

IIPUMEHEHUEM CPEICTB KOJUIEKTMBHOM M WHAMBHUIYAJIbHOM 3allUTHI JIIOAECH OT OIACHBIX
(daxTOpoB MOXKapa;

IIPUMEHEHUEM CPEJICTB IPOTUBOIBIMHOM 3aLIUTHI.

3.2. OrpaHuueHuEe pacupoCTpaHEHHUs IOXKapa 3a Mpelenbl odara JOJDKHO JIOCTHIaThCs
IPUMEHEHHEM OJJHOTO M3 CIEIYIOIIUX CIOCOO0B MM UX KOMOMHAIUEH:

YCTPOICTBOM ITPOTUBOIOXKAPHBIX MIPETpa;

YCTaHOBJICHUEM NPEICIBHO JOIMYCTUMBIX IO TEXHUKO-2KOHOMHUYECKMM pacdyeTaM IUIOmaach
IPOTUBOIIOXKAPHBIX OTCEKOB M CEKILIMH, a TAK)KE ITAXKHOCTH 3/1aHUH M COOPYKEHHIA, HO HE OoJee




OTIpe/IeNIEHHBIX HOPMaMH;
YCTPOICTBOM aBapUITHOT'O OTKJIFOUEHUS U TEPEKIIOUEHUS] YCTAHOBOK U KOMMYHUKAIUH;
NPUMEHEHUEM CpEACTB, MPEAOTBPAILAIONINX WIM OIPaHUYMBAIOIIMX Pa3jUB U pacTEKaHUE

KUAKOCTEH TIPU MOKape;

MPUMEHEHHEM OTHENPETPaKIA0IINX YCTPOUCTB B 000PYJOBAHUH.

3.3. Kaxnaplii 00BEKT JOMKEH HMETh Takoe OOBEMHO-TNIAHUPOBOUYHOE M TEXHHUYECKOE
UCIIOJTHEHHUE, 4TOOBI ABaKyalus JIOJE U3 Hero ObLIa 3aBEpIICHA 10 HACTYIUJICHHUS HpPEJEIbHO
JOMYCTUMBIX 3HAYEHHH OMacHbBIX (PAaKTOPOB MOXKapa, a MpPU HelerecooOpa3HOCTH JBAKYalUU
ObL1a oOecrieueHa 3aIInTa JIFOICH B 00bekTe. J{s o0ecniedueHus sBaKyaiui He0OX0IUMO:

YCTaHOBUTH KOJHMYECTBO, pa3Mepbl, U COOTBETCTBYIOIIEE KOHCTPYKTUBHOE HCIIOTHEHHE
HBAKyallMOHHBIX yTE€W U BBIXOJIOB;

o0ecreynTh BO3MOKHOCTh OECIHpPEMsITCTBEHHOTO JBIDKEHHUS JIOACH MO 3BaKyallMOHHBIM
My TSIM;

OpraHu30BaTh MPU HEOOXOJUMOCTH YIpPaBIEHUE ABIKEHHEM JIOACH MO 3BaKyallMOHHBIM
NyTsM (CBETOBBIE YKa3aTeNH, 3ByKOBOE M PEUYEBOE OMOBELICHHE U T. I1.).

3.4. CpexnctBa KOJJIEKTMBHOM M WMHIUBUAYaJbHOW 3alIUThl JIOJDKHBI OOecreYuBaTh
0€30IacHOCTb JIFO/ICH B TEUYCHHE BCETO BPEMEHH JCHCTBUS OMACHBIX (haKTOPOB MoOXKapa.

KonnektuBHyto 3ammry cieayeT oOecrneunBaTh C MOMOIIBIO IMOXAapoOe30MacHbIX 30H U
JIpYrUX KOHCTPYKTHBHBIX perieHuid. CpencTBa MHAWBUIYaTbHOM 3alllUThl CIEIYEeT MPUMEHSThH
TaKKe IS TOYKAPHBIX, YUACTBYIONINX B TYLICHUH MOXKapa.

3.5. CucrteMa TPOTHUBOJBIMHOM 3allUTHl OOBEKTOB JOJKHA OOECIeYMBaTh HE3aJbIMIICHUE,
CHIDKCHHE TeMIepaTypbl U yJaJeHHE MPOIYKTOB TOPEHHS M TEPMHUECKOTO Pa3lIOKEHUS Ha
INyTSAX OHBaKyallUM B TEYEHHE BPEMEHHM, JOCTATOYHOIO JUIsl HBaKyallMM JOAEH W (WIH)
KOJUICKTUBHYIO 3alllUTy IO B COOTBETCTBHHM C TpeOoBaHMAMH 0. 3.6 W (WiIHM) 3alIUTy
MaTepUaIbHBIX LIEHHOCTEM.

3.6. Ha xaxaoM 00beKTe HapOJIHOTO XO3SMCTBA JTOJDKHO OBITH 0OECIEYEHO CBOEBPEMEHHOE
OIOBELIEHUE JIOACH U (WINM) CUTHAIM3ALMS O I0Kape B €ro Ha4aJbHOW CTaAMM TEXHUUYECKUMU
WJIM OpTraHU3alMOHHBIMU CPEJCTBAMH.

[lepeuenr W OOOCHOBaHWE JOCTATOYHOCTH s 1eneBod A(P(HEKTUBHOCTH CPEICTB
OTIOBELICHUS U (WJIM) CUTHAJIN3AUU Ha 00bEKTaX COIIACOBBIBACTCS B YCTAHOBJICHHOM MOPSIKE.

3.7. B 3maHUAX U COOPYXKEHHIX HEOOXOIMMO TMPEeIyCMOTPETh TEXHUYECKHE CpEACTBA
(JleCTHMYHBIE KJIETKH, MPOTHBOIOXKAPHBIE CTEHBI, TU(THI, HAPY>KHBIE IOXKAPHBIE JIECTHUIIB,
ABAPUIHBIC JIFOKU U T. II.), UMEIOLIUE YCTOMYUBOCTD IIPU IOKAPE U OTHECTOMKOCTh KOHCTPYKLUN
HE MEHee BpEeMEHH, HEOOXOIMMOTO Ui CIaceHus JIOeH Mpu Mokape U pacueTHOrO0 BPEMEHU
TYILLIEHUS NOXKapa.

3.8. JInst moskapHOM TEXHUKHU JOJKHBI OBITh ONPE/IEICHBI:

ObICTpOJICICTBHE M MHTEHCUBHOCTH MOAAaYd OIHETYIIAIUX BEIIECTB;

JIOTYCTUMbIE OTHETYIIAIe BenlecTBa (B TOM YHCJIE C MO3UIMHU TPeOOBaHHUM 3KOJIOTHUU U
COBMECTHMOCTH C FOPSIIMMHU BELIECTBAMHU U MaTepHallaMu);

MCTOYHUKHU U CPEJCTBA MOJauy OTHETYIIAIINX BEIIECTB VIS M0KAPOTYIICHHUS;

HOPMAaTUBHBIM (pacyeTHbIN) 3amac CHEUUalbHBIX OTHETYIIAIMX BEIIECTB (IOPOIIKOBBIX,
ra3oBbIX, IEHHBIX, KOMOMHUPOBAHHBIX);

HeoOXonuMasi CKOPOCTh HapallMBaHMs, IOAAYM OTHETYLIAIMX BEIIECTB C IOMOILBIO
TPAHCIIOPTHBIX CPENICTB ONMEPATUBHBIX MOXKAPHBIX CIYKO;

TpeOOBaHUS K YCTOMYMBOCTH OT BO3JIEHCTBHS OMACHBIX (PAaKTOPOB IMOXKapa M MX BTOPHUYHBIX
MIPOSIBIICHU;

TpeOOBaHUS TEXHUKH O€30MaCHOCTH.

4. OPTAHUBALIMOHHO-TEXHUYECKHUE MEPOIIPUATHUSA 110 OBECIIEYEHUIO
MOXKAPHOM BE3OITACHOCTHU

OpraHu3allMOHHO-TEXHUYECKHE MEPONPUATHS JOKHBI BKIIIOYATh!
OpraHu3allMI0 TOXApHOW OXpaHbl, OPraHMU3ALMI0 BEIOMCTBEHHBIX CIIy’)KO MOXapHOU



0€30MacHOCTH B COOTBETCTBUM C 3akoHonaTenbcTBOM Coro3a CCP, coro3HbIx peclyOnuk u
peuieHreM MecTHbIX COBETOB JEMyTaTOB TPYIAIIUXCS;

MaCIIOPTU3AIMIO BEIIECTB, MATEPHUAJIOB, U3ICIUI, TEXHOJIOTUYECKUX TPOLECCOB, 3MAaHUA U
COOpYXEHHUI 00BEKTOB B 4aCTH 0OeCIIeUeHHs IOKapHOH O€30IaCHOCTH;

IpuBJIeYEHNE OOIECTBEHHOCTH K BOIPOCaM 00ecIedeHus okapHoi 0€301acHoCTH;

OpraHHM3aLuio 00y4eHHs padOTAIONINX PaBHIaM MOXKapHOI 0€30MaCHOCTH Ha TIPOU3BOJICTBE,

a HacCCJICHHUA - B

NOpSAZIKE, YCTAHOBJIEHHOM NpaBWJIaMU I[OKapHOW O€30MacHOCTH

COOTBETCTBYIOIIUX OOBEKTOB MPEOBIBAHUS JIIOICH;
pa3paboTKy M peaau3aliio HOPM U MPaBHII OXKAPHOW O€30MaCHOCTH, MHCTPYKIUK O TOPSAKE

oOpaiieHust ¢

MMOXKXapOoOoImaCHbIMHA

BCIICCTBAMU n MaTepuajaMu, (6] CO6J'II-OI[CHI/II/I

IMPOTHUBOIIOKAPHOI'0 pCKUMa U Z[GflCTBPISIX J'IIOI[GI7[ P BOBHUKHOBCHHHU I10Kapa;
HU3TOTOBJICHUC W NPHUMCHCHUC CPCIACTB HaFHHHHOﬁ arutanuu I10 o0ecIeyeHnIo no>1<apH0171

0€e30MacHOCTH;

MOPAAOK XPAaHCHUS BCHICCTB U MATCPHUAJIIOB, TYIICHUC KOTOPLIX HEAOITYCTUMO OJHUMHA U TEMU
JKE€ Cp€aACTBaMH, B 3aBUCUMOCTH OT UX (1)I/I3I/IKO-XI/IMI/IIICCKI/IX H MOXKapOoOmaCHbIX CBOfICTB;
HOPMHPOBAHUC YHCICHHOCTU HIOHCﬁ Ha OOBEKTE IIO yCJIOBUSAM 0€30IIacHOCTH HUX npu

noxape;

pa3paboTKy MEepONpUATHI TIO JEHCTBUSAM aAMUHUCTPALIMU, PAO0YHX, CITyKaIMX U HACEJICHUS
Ha clly4all BOSHUKHOBEHHS MOKAapa U OPraHU3alrIo 3BaKyalluu JI0ICH;

OCHOBHBIE BHJIbI, KOJMYECTBO, pa3MelieHne u o0caykuBanue noxapHoit Texuuku mo OCT
12.4.009. TlpumeHnseMass TokapHas TEXHUKa JOJDKHA oOecrieunBarh d((OEKTHBHOE TYIICHUE
noskapa (3aropaHusi), ObITh O€30MACHOM 711 IPUPOIBI U JIIOJICH.

ITPH/IO’KEHHE 1

Obs3amenvroe

TEPMUHBI, IPUMEHSAEMBIE B HACTOAILIEM CTAHIAPTE,

N UX ITOACHEHUSA
Tabuuna 1
Tepmun IlosicHenune
IToxxap ITo CT COB 383-87.
IIpumeyanue. OTHOBPEMEHHO B HACTOSILEM CTaHAAPTE MO TOKapOM TOHUMAETCSI

MPOLIECC, XapaKTEPU3YIOMIMICS COLMAIBHBIM W/MIM SKOHOMHUYECKUM YIIEpOOM B
pesynbTaTe BO3ICHCTBUS Ha JIIOASH W/WIM MaTepHalbHble LEHHOCTH (DaKTOPOB
TEPMHUYECKOTO PA3JIOKEHUs] H/WIM TOPEHUs, Pa3BUBAIOLIMICA BHE CIEIHAIBHOIO
oyara, a TaKXe IMpUMCHACMBIX OTHCTYIIAIUX BCUICCTB

Cucrema noxkapHo¥| Kommiekc — OpraHM3allMOHHBIX ~ MEpPONPHUATHH UM TEXHHYECKHX  CPEACTB,

6e30macHOCTH HAalpaBJICHHBIX Ha IPEJIOTBPALIEeHHEe TI0XKapa 1 yuiep0 OT Hero.

YposeHb noxapHoii| KosmuecTBeHHas OIleHKa BO3MOXHOTO yiiep0a oT Hoxapa

OTIaCHOCTH

YposeHb obecrieuennsa| KonmuecTBeHHas OIEHKA PEJOTBPAILEHHOTO yiepOa Mpu BO3MOXKHOM I0XKape

MO’KapHOU O€30TacCHOCTH

Ortka3 CHCTEMBI
(371€MEHTOB) M0>KapHOU
0e30macHOCTH

IToxapoonacHslii OTKa3

KOMIUIEKTYIOIIETO M3IEIHs
OOBEKT 3alUTHI

YcroitunBocTh 00BEKTa IPH
noxape

HcTouHuk 3akuranus

OTka3, KOTOPBIA MOXKET NMPUBECTH K BO3HMKHOBEHHIO NPENEIBHO JOIYCTHMOIO
3HAYCHHUS OMACHOTO (PaKTOpa MoXkKapa B 3alIUIIaeMOM 00beMe 00beKTa

OTKa3 KOMIUICKTYIOIIErO M3/eIHs, KOTOPBIA MOXXET NPUBECTH K BOSHHUKHOBEHHIO
OTACHBIX (PAKTOPOB MOXKaApa

31aHKMe, COOpY>KeHHE, ITOMEIIEHHE, TIIPOLECC, TEXHOJOTHYECKas YCTAaHOBKA,
BEILIECTBO, MaTepHal, TPAHCIIOPTHOE CPEACTBO, M3JENHUS, a TAKXKE MX 3JIEMEHTHI H
COBOKYITHOCTH. B cocTaB 00beKkTa 3alIUThl BXOIUT H YENIOBEK

CBoiicTBO 00BEKTa INPEeNOTBpAILATh BO3JCHCTBHE Ha JIIOAEH M MaTepUalibHbIE
LEHHOCTH OTIACHBIX (DaKTOPOB Mo’Kapa U MX BTOPHYHBIX MPOSIBICHUN

CpenctBo BO3JICHCTBUS, BO3HUKHOBEHHE

TOpEeHus

OHEPIrCTUYCCKOTO WHUIIUHPYIOIICE




T'oprogas cpena Cpena, criocoOHast CaMOCTOSATEIBHO TOPETh MOCIIE YAAICHHUS HCTOYHNKA 3aKUTaHUS
Ioxxapnas omacHocTs| [Io 'OCT 12.1.033.

o0beKTa IIpumeyanue. OJHOBPEMEHHO B HACTOSIEM CTaHAapTe MOJ MOKapHOU
OIAaCHOCTBIO IOHUMAETCSI BO3MOXKHOCTh NPUUUHEHHS yliepOa onacHbIMH (hakTopamu
Mo’kapa, B TOM YHCJIE€ UX BTOPHUHBIMU MPOSBICHUIMU

[No>xapnast 6e301acHOCTh Mo 'OCT 12.1.033

Cucrema mnpenotspamenus| [loTOCT 12.1.033

noxapa

OnacHslii (hakTop HoXkapa Mo 'OCT 12.1.033

Cucrema I[To I'OCT 12.1.033

MPOTUBONOXKAPHON 3aIIUTHI

IIpoTuBOABIMHAA 3aIIUTa ITo 'OCT 12.1.033

T'oprouectb ITo CT COB 383-87

IIpenensHo Jonmyctumoe|  3HaueHHe OIacHOro (hakTopa, BO3ICHCTBHE KOTOPOrO Ha 4YeJOBeKa B TEUEHHE
3HAYCHHE OIIACHOT'O | KPUTHYECKOH IPOJOIDKUTEIIHOCTH I10’Kapa HC IIPUBOJIUT K TPaBMe, 3a00JIEBaHHUIO WIIN
(hakTOpa moxapa OTKJIOHEHHIO B COCTOSIHWM 370pOBbS B TEUYEHHE HOPMATHBHO YCTaHOBJIEHHOTO

BPEMEHH, a BO3JCHCTBHE Ha MaTepualbHble LEHHOCTH HE MPHBOIUT K IOTEpe
YCTOWYIHMBOCTH 00BEKTA MPH TOXKape

Kpurnueckas Bpems, B TeueHHME KOTOPOTO [MOCTHTacTCsl ITPENeIbHO AOIyCTUMOE 3HAYCHHUE
MPOJIOIKUTEIEHOCTD OracHoro (hakTopa rokapa B yCTAHOBJICHHOM PEKHME €0 H3MEHEHUS

HoXxapa

ITponykuus Cornacno 3akony CCCP «O kadecTBe NPOAYKIMHY ¥ 3aIIMTE NPaB MOTPeOHTEINs»

(M3menennas penaxkuus, U3m. Ne 1).

ITPH/IOKEHHUE 2
Obs3amenvroe

METO/I OIIPEJIEJIEHUSI YPOBHSI OBECIIEYEHUS
MOKAPHOM FE3OITACHOCTH JIIOIEM

Hacrosmuii mMeTon ycTaHaBIMBaeT MOPSAOK pacdyeTa YpOBHA oOOecreyeHus MOoXKapHOH
0€30MacHOCTH JIIOACH M BEPOSITHOCTU BO3JACHCTBHUSI OMACHBIX (DAKTOPOB MoXxapa Ha JIIOACH, a
Takke o0ocHOBaHHMS TpeOoBaHUN K A(P(EKTUBHOCTH CHUCTEM OOECTeUeHUs MOXKapHOM
0€30MacHOCTH JIIOEH.

1. CymHocTh MeTOa

1.1. TlokazaTenem OIICHKA YPOBHSI OOECIEYEHHS IMOKapHOW OE30MacHOCTH JIoJIed Ha
00BEKTax SABISAETCS BEPOSTHOCTh MPENOTBpAICHHsS] BO3IEHCTBUS (P;) omacHbIX (HaKTOpOB
noxapa (O®II), nepeueHb KOTOPBIX OMPENEIAETCS HACTOSIIUM CTaHAAPTOM.

1.2. BeposatHocTs npenorBpaiieHus Bo3aehcTBus OPII onpenensroT Ajig MOKapoONacHOM
CUTyaIluH, MPU KOTOPOM MECTO BOSHUKHOBEHHMSI IMOXkKapa HAXOJIUTCS Ha MEPBOM 3TaKe BOIH3U
OJIHOTO U3 3BaKyalMOHHBIX BBIXOJOB U3 3/1aHUS (COOPYKEHUSA).

2. OcHOBHbBIE pacyeTHbIE 3aBUCUMOCTH

2.1. BepositHocTh mipenoTBpateHus Bo3aeiicteus ODII (Py) Ha nrofeii B 00beKTe BEIYUCTSIOT
o ¢popmyIe

Fy=1-0y (1)
rae Op - pacueTHasi BeposiTHOCTh Bo3zaeiicTBust ODII Ha oTenbHOTO YeI0BeKa B TOJ.
YpoBeHb obecrieueHust 6€30MacHOCTH JIFOJIeH MpHU MoKapax OTBeYaeT TpedyeMomy, ecliu

0, <0y )

H
rae Oy - JIOITyCTUMAas BEpOSITHOCTh Bo3aercTBUA ODII Ha OTAenpHOrO YeoBeKa B roj.

H
JomycTumyro BEpOSATHOCTh Qp MIPUHUMAIOT B COOTBETCTBHH C HACTOSAIIUM CTaHIAPTOM.
2.2. BepositHOCTD (Qp) BRIYHUCTSIOT AJIS JTIOACH B KXKJOM 3/1aHUU (MIOMEIIEHUN) TI0 (hopMyIie




Op =0p(I=P)(A=-F;5) (3

rze O - BEpOSTHOCTD M0Kapa B 3[JaHUU B TOJI;
P - BEpOATHOCTH 3BaKyaluu JIOIEH;
Prin, - BepoOSATHOCTb 3(PPEeKTHBHON pPaOOTBl TEXHUUYECKUX PpEIICHUH NpPOTHBONOXKApHOU
3aIUTHI.
2.3. BeposiTHOCTB 3Bakyaiuu (Ps) BIYUCIAIOT 10 Gopmyie

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

rae Py - BEpOATHOCTB 3BAaKyallMH 110 ABAKYAUUOHHBIM ITYTSIM;
Pj B - BEpOATHOCTh HBaKyallUH IO HApYXHBIM 3BAKYallMOHHBIM JIECTHHUIIAM, NEPEXOAaM B
CMCXKXHBIC CCKIINU 31aHNs.
2.4. BeposTHOCTH (P) BEIYUCIISIOT MO 3aBUCUMOCTH

Téﬂ - tp .
— ., e 1,<7T, <t +7T,;
TH.3
P,=41099, ecwm 1,+7,, <17,
0, ecau 1,27,
(&)

T/I€ Tey - BpeMs OT Hadyaja IMokapa J0 OJIOKHUPOBAaHMS 3BAKyallMOHHBIX MyTEW B pe3yibTare
pactipoctpaneHus Ha Hux OO®II, umeromux mNpeAerbHO OMYCTHMbIE IJisl JIIOAEH
3HAYEHHUSI, MUH;

I, - PaCYETHOE BpEMs 3BAKyallUH JIOACH, MUH;

Tus - THTEPBAJI BPEMEHH OT BOZHUKHOBEHUS T0Kapa 10 Hayajla IBAaKyalluy JII0JIeH, MUH.

PacueTHoe Bpems 3Bakyaluy JIFOAECH U3 MOMEIIECHNUN U 3[JaHUM YCTaHABIMBACTCS 10 pacyeTy
BPEMEHM JIBMIKEHUS OJHOTO MJIM HECKOJIBKMX JIIOJCKUX TIOTOKOB Y€pE3 dBAKYALIMOHHBIE BBIXObI
0T HauOoJiee yAaJIeHHbIX MECT Pa3MELICHUS JIIOCH.

ITpu pacuere Bech MyTh ABMKEHHUS JIOACKOTO MOTOKA MOAPA3IENIEeTCA HA YYacTKHU (IIPOXOL,
KOPHIOP, ABEPHOM MPOEM, JIECTHUYHBIN MapIr, TaMOyp) JUTHHO# /; v mupuHOi 6. HavanpHeIME
y4acTKaMH SIBJISIFOTCS MPOXOJIbl MEKIAY pabOYMMU MeCTaMM, 000pyAOBaHUEM, PAAAMHU Kpecel U
T. IL.

IIpu onpeneneHny pac4eTHOrO BPEMEHU JUIMHA U IIMPHUHA KaXA0r0 Y4acTKa IMyTH dBaKyaluu
IPUHUMAIOTCA 10 NpOoeKTy. /UIMHa myTW MO JIECTHUYHBIM MapluaMm, a TaKkKe IO MaHIycaM
U3MeEpsIeTCs MO JUIMHE Mapia. /[nvHa myTw B JIBEpHOM INPOEME NPUHMMAETCS PABHOM HYJIIO.
ITpoem, pacnosoXeHHbI B cTeHe ToimuHON Oosiee 0,7 M, a Takxke TamMOyp clelyeT CuuTaTh
CaMOCTOSITENIbHBIM Y4aCTKOM TOPU30HTAIBLHOTO Iy TH, UMEIOIUM KOHEUHYIO AJUHY /;.

PacueTHOoe BpeMs 5BaKyaluu JIIOAEH (7,) CIETyeT ONPENeNATh KaKk CyMMY BPEMEHH JIBUKCHUS
JFO/ICKOTO TIOTOKA MO OTJENIbHBIM y4acTKaM MyTH f; TI0 popmyIie

=141+ 1+, ©)

TZI€ ¢ - BpEMS ABMXKEHUS JIFOACKOTO ITOTOKA Ha IEPBOM (Ha4aabHOM) YUacTKE, MHH;
f, 13,..., t; - BPEMs IBMIKEHUS JIFOACKOTO ITOTOKA HA KaXXIOM M3 CIEAYIOIIUX IIOCJIE EPBOrO
y4acTKa IIyTH MUH.
Bpemst 1BMKEHMS JIFOACKOTO NOTOKA IO NEPBOMY YYacTKy IYTH (f1), MMH, BBIYUCISIOT IO

dbopmyne

[
1
t,=—,
Vi (7)
rac ll - AJIMHA IICPBOTr'0 YUAaCTKa IIyTU, M;
V1, - BHAUCHHUEC CKOPOCTU ABWIKCHUS JIIOACKOT'O ITIOTOKA M0 TOPU30OHTAJIbHOMY ITyTH Ha IICPBOM
Y4acCTKE, ONPEACIIACTCS 110 TadJI. 2 B 3aBUCUMOCTH OT IUIOTHOCTH D, M/MHUH.



2, 2
[110THOCTH JFOACKOro moToKa (D) Ha IEPBOM y4YaCTKe IMyTH, M/M~, BBIYUCIAIOT 110 (hOpMyJIe
_ NS
- 1)
L6 (8)

rae N; - 4ucIo J1o/iel Ha IEPBOM Y4acTKe, Yell.;
. )
f - cpeaHsist oAb TOPU3OHTAIBHOM MPOEKINH YeIoBeKa, IPUHUMAaeMasi paBHOM, M”,

Dy

B3pOCJIOTO B JOMAIIIHEW OJIEkKIE 0,1
B3POCJIOTO B 3UMHEHN OJIeXk e 0,125
MOJIPOCTKA 0,07

Oy, - IUPUHA MIEPBOTO YYACTKA ITyTH, M.

CKOpOCTh V| JBUYKEHHUS JIFOJACKOTO MOTOKAa HAa y4acTKaxX MYyTH, CJIEAYIOLIUX IOCJE MEPBOro,
IIPUHHUMACTCA I10 Ta6J'I. 2 B 3aBHCHUMOCTH OT 3HAUYEHHS WHTEHCUBHOCTH ABHWXKCHUSA JIFOACKOI'O
MOTOKA MO KaXJI0MYy M3 3TUX YYaCTKOB ITyTH, KOTOPOE BBIUUCISIOT JIJISl BCEX YYaCTKOB IyTH, B
TOM YHCIIE U ISl IBEPHBIX IIPOEMOB, 110 hopMyIIe

g = qi—l‘éi—l
i 9
@ ©)
rae o, .1 - IIHpUHA PACCMATPUBAEMOTO i-TO U MPEANIECTBYIOMIEr0 My YYacTKa Iy TH, M;
qi»qi-1 - 3HaYCHUS UHTEHCUBHOCTH JABUKEHUS JIFOJICKOTO MOTOKA MO pacCMaTpPUBAEMOMY i-MYy
1 ODpEeAICCTBYIOIIEMY Y4YaCTKaM ITyTH, M/MI/IH, 3HAYCHNUEC MHTCHCUBHOCTU IBHUKCHUS
JIFOJICKOTO MOTOKA Ha MEPBOM y4acTKe MyTH (g=gi.1), OnpeaensiemMoe mo tabi. 2 mo
3HAUeHHIO D yCTaHOBICHHOMY 110 hopmyiie (8)

Tabnuma 2
ILioTHOCTH ["opu30oHTANIBHBIN TYTh JBepHoii JlecTHH1Ia BHU3 JlecTHH1Ia BBEpX
noroka D, | Ckopocts | FIHTEHCHBHOCTD poemM Ckopocts | MHTCHCUBHOCTD | CkopocTs| MIHTEHCHBHOCTD
M /m? Vv, M/MUH q, M/MUH MHTEHCHB- | v, M/MUH q, M/MUH Vv, M/MUH q, M/MUH
HOCTh
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 13,4 68 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 u Gonee 15 13,5 8,5 8 7.2 11 9,9

Mpumeuyanue. TabnuyHoe 3HAUYCHNE MHTEHCHBHOCTH ABMXXEHHsI B JIBEPHOM IIPOEME MPH IUIOTHOCTU TOTOKA
0,9 u Oosee, paBHOE 8,5 M/MUH, YCTAaHOBJICHO i JBEPHOTO Mpoema IMUpuHOW 1,6 M U Oosiee, a MpHU JABEPHOM

[poeMe MEHbILEH [IUPUHBI & MHTEHCUBHOCTD JIBHIKEHUS CIIE/YET ONPEAEIISTh [0 hopmyJie q=2,5+375 d .

Ecnu 3navenue gi, onpexnensiemoe no Gopmyiie (9), MeHbIIEe WM PAaBHO 3HAYCHHUIO ¢max, TO
BpeMs JBIKEHUS 110 YUaCTKy MyTH (#;) B MUHYTY

t=—+—

Vi s (10)
P OTOM 3HAYCHUS Gmax CICIYET MPUHUMATH PABHBIMU, M/MUH:
JUTSI TOPU3OHTAIBHBIX Ty TEH 16,5
JUTSL IBEPHBIX IPOEMOB 19,6
JUJIS JIECTHHIIGI BHU3 16
JUISL IECTHUILIBI BBEPX 11

Ecnu 3Hauenue g;, onpenenenHoe 1mo Gopmyie (9), GONBIIE Gmax, TO HMIMPHHY O; HaHHOIO




ydJacTKa IyTH CJIeAyeT YBEJINYMBATh HA TAKOE 3HAYCHHUE, ITPU KOTOPOM COOIIOJAETCS yCIOBHE

Gi S G (11)

IIpn HEBO3MOKHOCTH BBINIOJIHEHUS yCJIOBHS (11) MHTEHCHBHOCTH M CKOPOCTH JIBHIKCHMS
JIO/ICKOTO MOTOKA MO YYacTKy IyTH [ ONpenessioT 1no Taba. 2 mpu 3HaueHun D=0,9 u Oonee.
[Ipn 3TOM OMKHO YUWTHIBATHCSI BpeMs 3aJ€p>KKM JBMKEHMSI JIIOJEH M3-3a 00pa30BaBILIErocs
CKOIUICHHS.

[Tpu caustHUM BHayase ydacTka i IByX U OoJsiee JIOACKUX MOTOKOB (Y4epT. 1) HHTEHCUBHOCTh
JBWOKEHUS (gi,), M/MUH, BBIYUCIISIIOT 1O (hopMyJie

ZQH -51‘71

q; == <
’ 5 (12)
IJI€ ¢i.] - UHTCHCUBHOCTh JBHKCHHS JIFOJCKHX TOTOKOB, CIIMBAIOIIMXCS B Haydaje ydacTka i,
M/MUH.
0.1 - IIMPHHA YYACTKOB IIYTH CIIUSHHUS, M;
O, - IIMPHHA PACCMATPUBAEMOTO YJ4acTKa MyTH, M.
G-y
T

Havano

A
UYepr. 1. CnustHuE NIOACKUX TOTOKOB

Ecnu 3nauenue g, onpenenensoe mo dopmyse (12), GONBIIE Gmax, TO MUPUHY & TaHHOTO
y4acTKa MyTH CJeyeT YBeTUYMBAaTh Ha TaKyl0 BEIHUUHY, 4T0ObI coOmoaanoch yciosue (11). B
ATOM ClIy4ae BpeMs ABMKEHUS 110 YUACTKY i omnpenensercs mo ¢popmyie (10).

2.5. BpeMms Ts; BBIYUCISIIOT MyTeM pacueTa 3HAUYC€HUH OMYCTUMOW KOHIEHTpAIMU JIbIMa U
apyrux O®II Ha 3BaKyallMOHHBIX MYTSAX B pa3IMYHbIE MOMEHTHI BpeMeHH. JloITycKaeTcsl BpeMs
Ton IPUHUMATH PaBHBIM HEOOXOIUMOMY BPEMEHU IBAKYAIIUH fyg.

HeoOxonumoe Bpemsi »Bakyallill pAcCUMTHIBACTCS KaK MPOU3BEICHHWE KPUTHUECKOW st
YeJIoBeKa MPOJIOJDKUTEILHOCTH TIoKapa Ha KoddduimeHT 6ezonacHoctu. [Ipeamonaraercs, 4To
Ka)KIbIH OMACHBIN (PakTOp BO3ACHCTBYET HA YEIOBEKA HE3aBHCUMO OT APYTHUX.

Kputnueckass mpogoDKUTEIRHOCTh TIOKapa IS JIIOAEH, HaXOMSIIMXCS Ha dTaxe ouara
no)kapa, ONpeaenseTcss M3 YCIOBUS JOOCTHKEeHHs oAHuM u3 O®Il B mo3taxkHOM Kopuaope
CBOET0 TPENeNbHO JOMYyCTHMOrO 3HaueHHs. B KauecTBe KpuUTepusi OMACHOCTU IJIsl JIIOJCH,
HaxXOJAIIMXCS BBIIIE OYara Iroxapa, pacCMaTpuBaeTCs yCJIOBHE NOCTHXEeHUs oaHuM u3 OODII
MpeIeNIbHO JOIMYCTUMOTO 3HAUCHUSI B JICCTHUYHOM KJIETKE Ha yPOBHE dTa)ka Mokapa.

3HaueHUs] TEMMEpPaTypbl, KOHUEHTPAIM TOKCHUYHBIX KOMIIOHEHTOB MPOJIYKTOB TOPEHUS U
OHTHqGCKOﬁ IINIOTHOCTHU AObIMA B KOpI/II[Ope 9Taxxa n0>1<apa U B J'IGCTHI/I‘-IHOI\/JI KJICTKEC
OTIPEICNIAIOTCS B PE3yIbTaTe PEIICHUSI CUCTEMbl yPaBHEHUHN TEIIora3000MeHa NSl MOMEIIeHUN
odara moskapa, mo3TaKHOTO KOPUAOpa U JICCTHUYHOMN KIIETKH.

VYpaBHEHUs [BW)KEHMS, CBS3BIBAIOLIME 3HAUYCHMsI IEPENaNoB [JABICHUW HAa MpoeMax ¢
pacxo/iamMu yepe3 MpoeMbl, UMEIOT BU]T

G = sign(AP)uB(y, — y,)yJ2PIAP), (13)

-1
rae G - pacxoJ uepes Ipoem, KI-C




W - ko3 dunmert pacxoaa mpoema (L=0,8 11 3aKpBITHIX MPOoeMOB U [1=0,64 1715 OTKPBITHIX);
B - mpuHa npoeMoB, M;
V2, V1 - HIKHSSL ¥ BEPXHAS IPAHULIBI [IOTOKA, M;

) 3
P - mIoTHOCTH ra3osB, NPOXOJAILINX YEPE3 MPOEM, KI*M

A P - cpennwii B Tipefienax y,, y; mepemnaj mojiHbIX qaBieHui, [1a.
HuoxHsis 1 BepXHsisl TpaHUIIbI IOTOKA 3aBUCAT OT IMOJIOXKEHHUS IUIOCKOCTH PAaBHBIX AaBJIECHUN
__h=p

8 (pj -P) , (14)
rae Pj, Pj, - cTaTH4ecKoe 1aBJI€HUE Ha YPOBHE M0Ja i-T0 U j-ro momeleHui, [1a;

P Pi - CpeIHE00BEMHBIE INIOTHOCTH I'a3a B j-M U i-M IOMEIIEHHUSX, KI-M;

2
g - YCKOpeHue CBOOOIHOTO MaICHUS, M-C

Ecayn nioTHOCTE paBHBIX JAaBICHUM PacCIoIaraeTcs BHE IPAHMI] PACCMATPUBAEMOIO Ipoema

(yo<h) nmm yo=h;), TO IOTOK B MPOEME TE€UYET B OJHY CTOPOHY U I'PAaHUIIbI IOTOKA COBMAJAIOT C

Yo

(usnueckuMu rpaHuiiaMu npoema h; u hy. Ilepeman nasnenuit (AP), Tla, B 3ToM cityuyae
BBIYHCIISIIOT TI0 popmyiie

AP=P, =P +g(h+h)p,=p)I2 s

Ecnam miiockocTh paBHBIX JaBl€HUN pacmojiaraeTcsi B TIpaHulax notoka (h;<yp<h,), TO B
MpoeMe TEKYyT JiBa MOTOKa: U3 I-r0 MOMENIEHUS B j-€ W3 j-TO B i-€. HWKHHMII MOTOK uMMeeT

rpaHULbI 7y U o, epenan AapieHus AP 1j1s 5Toro noToka onpeensercs no Gopmyie
AP=P, —P;+g(y,+h)(p;,—p)I2. (16)

[ToToK B BEpXHEi 4acTH MpoeMa UMEET TPaHuIlbl Yo U hy, nepenan masienus (AP ) mist Hero
paccuuThIBaeTcs o popmyIe

AP=P =P+ g(h,+y,)(p; —p,) /2. a7

3HaK pacxoja Tra3oB (BXOIAIIMM B TOMEHICHHE pacXOJ CUHUTAETCS MOJO0KUTEIbHBIM,
BBIXO/ISLIUHN - OTPULATEIbHBIM) U 3HAUCHHE P 3aBUCAT OT 3HAKA repenajaa IaBjICHUAN
-1, p=p,npu AP<O0

0, sign(AP) = -
p-Sign(AP) +1, p=p npu AP20.

(18)
VYpaBHeHue OajlaHCa MacChl BBIPAXKAETCS 3aBUCUMOCTBIO

d(pV)/dt=¥+Y G - G,
i k (19)
Tae Vj - 00bEM OMEIIECHUS, M3 ;
1 - Bpem4, C,
Y - cKOpOCTh BHITOpaHUs OKAPHON HArpy3KH, Kr-c'l;

2.6

2.6
k

k - CyMMa Pacxol0B, BBIXOSIINX U3 IOMEIICHHS, KI-C .
YpaBHEHME dHEPIUH il KOPUAOpa U JIECTHUYHOMN KIIETKH

-1
, - CYMMa pacxoJ0B, BXOJSALIUX B IOMEILIECHUE, KI-C

d(C,p,VT)dt=C,> TG, —C,T,> G,
i k (20)

gl
rae Cy, Cp - ynenbHas N30XOpHas U n300apHas TernoeMkocT, k/Dx-kr -K;
T;, T; - Temnepatypsl Ta30B B i-M U j-M IoMelieHusx, K.



YpaBHeHHe Oaanca Macc OTACIBHBIX KOMIIOHEHTOB MPOJIYKTOB TOPESHUS U KUCIOPOIa

d(X, ,pV)ldi=yl, +> X, G-X, > G, o)
i k

rae Xi, Xpj - KOHUeHTpanus L-ro KOMIIOHEHTa IPOJYKTOB TOPEHUS B j-M U i-M ITOMELICHHUSX,
r-Kr'l;

L; - xkonumyecTBO L-r0 KOMIIOHEHTAa MPOAYKTOB TOpPEHHs (KHCIOPOJA), BBIIEISAIOIIETOCs

(mormomaromerocs) Mpu CropaHud OJHOTO KUJOTrpaMma IOXKapHOM Harpys3KH,

KTKT .

YpaBHeHHe OanaHca ONMTUYECKON MIOTHOCTH JbIMA

; z (22)

rze W;,W; - onTu4yeckas IIOTHOCTh JbIMA B j-M U i-M IOMEILEHHUAX Hrom™;
Dy, - 1siMO0Opa3yroIias CitocoOHOCTh OKAPHON HArpy3KH, Ho-m>xrl.
OnTuyeckast TNIOTHOCTh JIbIMa ITPH OOBIYHBIX YCIOBHUSAX CBSI3aHA C PACCTOSTHUEM TPEACIIbHON
BUJIUMOCTH B JIbIMY COOTHOUIEHUEM
l”p =238/ u . (23)
3HavueHWE BpPEMEHW Hayajga J3BaKyallun Ty, I 37aHUN  (COOpY)KeHHi) 0e3 cuctem
OTOBEIIECHHS BBIYUCIISIIOT MO pe3yjibTaTaM HCCIEAOBaHUS MOBEACHUS JIIOJEH NpH MOoXKapax B
3IaHHUSIX KOHKPETHOTO Ha3HAYCHUSI.

[Ipu HanMuMu B 31aHUM CUCTEMBI ONOBEIICHUS O TIOKAapEe 3HAYEHUE Ty, IPUHUMAIOT PaBHOM
BpPEMEHH CpadaThIBAHUSI CUCTEMBI C YUETOM €€ MHEePIHOHHOCTU. [Ipr OTCYyTCTBUM HEOOXOIUMBIX
HMCXOAHBIX JTAHHBIX JUIS OMPENCIICHUS] BPEMEHU Hayaja »BaKyalldd B 3JaHUSX (COOPYKEHUSIX)
0e3 cHuCTeM OMOBEICHUSI BEIUYUHY Ty, CJICAyeT NPUHUMATh paBHOU (0,5 MHH - Ui 3Taxa
no>kapa U 2 MUH - JIs BBIIIETIEKAIINX dTaXeH.

Eciam Mectam BO3HMKHOBEHHsS MOXKapa SIBISETCS 3aJIbHOE MOMEILIECHUE, TJe MOKap MOXKET
OBITh OOHAPYKCH OJHOBPEMECHHO BCEMH HAXOJSAIIMMUCS B HEM JIFOJABMH, TO Ty, IOITYCKACTCS
MIPUHUMATh PaBHBIM HYJIIO. B 3TOM citydae BeposATHOCTD (P, ;) BBIUMCIISIIOT 110 3aBUCUMOCTH

0,999 ecmut,<t,; ;

. 0 ecaut,>t,; (24)

TJI€ 1y - HEOOXOIMMOE BpeMsl IBAKyalllH U3 3aJIbHBIX TOMEIICHUH.

[Ipumeuanue. 3ganusaMu (COOPYKEHHUSIMHU) O€3 CHCTEM OIMOBEIICHUS CUUTAIOT T€ 3TaHUS
(coopyskeHus1), BOSHUKHOBEHHE I0kKapa BHYTPU KOTOPBIX MOKET OBITh 3aMEYEHO OJTHOBPEMEHHO
BCEMM HAXOIAIIMMUCS TaM JIIOIbMH.

Pacuer 1,5 mnpouwsBomuTcs [UIsi HamboJiee OMACHOTO BapuaHTa Pa3BUTH TOXKapa,
XapakTepu3ylomerocs: HaumOoiapmuM TemrnioM Hapactanus O®II B paccmarpuBaeMom
noMmenieHuy. CHavana pacCUMTHIBAIOT 3HAYEHUs KPUTUYECKOW IPOJOJIKUTEIBHOCTH I0XKapa
(tp) MO YCIIOBHMIO NOCTHKECHMsA KaxabiM u3 O®DII mpenenbHO NOMYyCTUMBIX 3HAYEHMH B 30HE
npeObIBaHMs Jtofei (pabouelt 30He):

IO TIOBBIIIIEHHOM TeMIIepaType
B [ 70—, || ,_353CV

m

! »b = )
74| (273 +1,)z (110" (53,

1o MOTCPC BUANUMOCTU
1/n

-1
- V In(1,05aE)
lansz

Kp

t}l.E — Eln
A
(26)



10 MTOHMKCHHOMY COACPIKaHHUIO KUCIIOpOJa
1/n

0, _ B B 0,044
ty, =1—In1 BL, ,
(—2 40,27)
v 27)
I10 Ka)KI[OMy n3 I‘a3006pa3HI:>IX TOKCHUYHBIX HpOI[y'KTOB FOpeHI/IH
1/n
we | B vx T
M ] [
¢ (28)

rne B - pa3MepHBI KOMIUIEKC, 3aBUCSIIMN OT TEIUIOTHI CTOpAHMs MaTepuana WU CBOOOIHOTO
o0BbeMa MOMEIICHHUS, KT
f, - HaYaJIbHAs TEMIIEpaTypa Bo3ayxa B moMemnienuu, °C;
n - TOKa3aTellb CTENEHHU, YUYUTHIBAIOIINI M3MEHEHUE MACChl BBIFOPAIOIIET0 Marepuana BO
BpEMEHU;
A - pa3MepHbIl MapaMeTp, YYUTHIBAIOIIUNA YJIEIbHYI0 MacCOBYK) CKOpPOCTh BBIFOPAHUS
roproYero Marepualia u Iolais noxapa, Kr-c
Z - Oe3pa3MepHBId MapaMeTp, YUUTHIBAIONIUN HepaBHOMEpPHOCTh pacmpeaeneHus ODII mo
BBICOTE TIOMELIEHMUS;
Q - HU3IIAs TEMI0Ta CTOPaHus MaTepuarna, MI[)K-KF_l;
C, - ynenbHas n3o0apHast TEIIIOEMKOCTb r'a3a MJDx-Kr;
@ - K03(ppULIMEHT TeTONOTEPH;
17 - KO3(PGUIUEHT MTOJHOTHI TOPEHUS;
V - ¢cBOOOIHBIN 00BEM [IOMEILIEHNS, M3,
O - KOOQPUIHUEHT OTPAKEHUS MPEAMETOB Ha Iy TSIX dBaKyalluH;
FE - paganbpHas OCBEIIEHHOCTD, JIK;
[np - IpenieNnbHAs NaabHOCTh BUAMMOCTH B JBIMY, M;
D, - neiMoo0pasytolasi CiocoOHOCTh TOPAIIETO MaTepraa, Hrmkr .
L - yIembHbIi BBIXO TOKCHYHBIX Ta30B IPU CropaHuy | Kr MaTepuana,Kr-Kr
X - mpenenbHO JO0MyCTUMOE COJIEpKAHUE TOKCUYHOTO ra3a B MOMEILECHUH, kr-M~ (Xcoz =011
kr-M~; Xco = 1,16-107 kr-m™>; Xucr=23x10° kr-m™);
Loy - yIeIbHBIN pacxo] KHUCI0poAa, KO-k
Ecmm mon 3makoM jorapudma mosydaercst oTpunareabHoe 4uciio, To maHHbid ODII He
npezcTaBisieT onacHocT. [lapaMeTp Z BBIYUCISIOT 10 Gpopmyie

h h
Z =—cexp| ,L4— |,npuH < 6Mm,
H P H P

(29)
rje h - BeIicoTa paboueii 30HbI, M;
H - BBICOTA TOMEILIEHHUS, M.
OmnpenenseTcst BBICOTa paboveil 30HbI
h=h,+17-0,50, (30)

1€ hyy - BBICOTA IJIOIIAAKHU, HA KOTOPOM HAaXOATCS JIFOJIU, O] TI0JIOM MOMEILEHUS, M;
0 - pa3HOCTH BBICOT I10J1a, PaBHASI HYJIFO IPU FTOPU30HTAIBHOM €r0 PACIOIIOKECHHHU, M.

Cnenyer uMeTh B BHUIY, YTO HamOOJbIIEH OMACHOCTU MpHU MOXKape MOABEPraroTcs JIIOIH,
Haxopsmuecs Ha Oonee BbICOKOW oTMerke. [loaToMy, Hampumep, NOpu  ONpPECICHUU
HE00X0JUMOr0 BPEMEHM 3BaKyalllH JIIOIEH U3 MapTepa 3pUTEIbHOIO 3aj1a ¢ HAKJIIOHHBIM M10JIOM
3HaueHUE /i CcleAyeT HaxXOIUTh, OPUEHTUPYSACh Ha HauWOOJee BBHICOKO PACIONIOKECHHBIE PSIbI
kpecen. [lapameTpbl 4 1 n BEIYUCIAIOT TaK:

JUTSI CIy4asi TOPEHUS KUAKOCTU C YCTAaHOBHUBIICHCS CKOPOCTHIO



A = WF : F’ n= 1 ,
-2 -1
rac \IIF - yI[eHBHaH MaccoBas CKOpOCTB BLIFOpaHI/I}I KUAKOCTU, KT - M - C |
JJISL prrOBOFO paCHpOCTpaHeHI/IH HO)Kapa

A=105p, V', =2,

TJ€e V - JIMHEHHAsi CKOPOCTh PaCPOCTPAHEHHUS IAMEHH, M-C;

JUIS BEPTUKAJIBHOW WMJIM TOPU30HTAJILHOM IMOBEPXHOCTU TOPEHHS B BUAE MPSIMOYTOJIbHHKA,
OZlHA U3 CTOPOH KOTOPOTO YBEJIWYMBAETCA B ABYX HANPABJICHUSX 3a CUET PACIPOCTPAHEHHUS
IJIaMeHU (HampuMep paclpoOCTPAaHEHHE OTHS B TOPU3OHTAILHOM HAIPaBJICHUU IO 3aHABECY
TOCJI€ OXBaTa €ro IIAMEHEM I10 BCEH BLICOTE)

A=y, -v-b,n=2,
rae b - IepneHIuKyYJIAPHBIN K HAITPaBICHUIO JBMKECHUS IJIAMEHU pa3Mep 30HbI TOPCHHUS, M.

[Tpu oTCyTCTBUM CIIEIMATBHBIX TpeOOBaHUH 3HaueHHst & U E npuHuMarorcs paBHbiMu 0,3 1
50 IK COOTBETCTBEHHO, a 3HAYEHHE frp=20 M.

HcxonHple naHHBIE IS TPOBENEHUS pPACUETOB MOTYT OBITh B3SThl W3 CIPABOYHOMN
JIUTEPATYPBI.

W3 mnonydeHHbIX B pe3yJbTaT€ pPACUETOB 3HAUYECHUW KPUTUYECKOW MPOJIOJKUTEIBHOCTH
no’kapa BbIOMPAETCsi MUHUMAJIbHOE

_ . m ,ne .0, _m.c
th —_ mln{th,th ,th ’th }' (31)

HeobOxoauMoe BpeMsi dBakyaluu AU (tys), MHH, U3 PacCMaTPHUBAEMOrO ITOMEIICHHUS
PacCYUTHIBAIOT 1O opmyIie
081,

L 60 (32)

[Tpu pacnonokeHUM JIOJIed Ha PA3JIMYHBIX IO BBICOTE IUIOIIAJKAX HEOOXOAUMOE BpeMms
IBaKyalH cIeAyeT ONpPenesaTh I KaX 10! MITOIAaKH.

CB0OO/IHBIN 00bEM MOMEILEHHUS] COOTBETCTBYET PA3HOCTU MEXIYy F€OMETPUUECKUM 00bEeMOM
U o0beMOM OOOpYIOBaHWS WM TIPEAMETOB, HAXOMAUIMXCS BHYTpU. Ecim paccuuThiBaTh
CBOOOJIHBIN 00BEM HEBO3MOXKHO, JOMYCKAETCS IPUHUMATh €ro paBHbIM 80 % reoMeTpuyecKoro
o0Bema.

[Tpy HanmUuMuU B 31@aHUM HE3aJAbIMIIIEMBIX JIECCTHUYHBIX KJIETOK, BEPOSATHOCTh (O VIS JIIOJIEH,
HAXOJSIINXCS B TOMEIICHHUSAX, PACTIOJIOKEHHBIX BBIIIE 3TaKa MOXKapa, BRIYUCIISIIOT 10 (hopMyIie

0=0,0-P,)), (33)

2.6. BeposTHOCTH 3Bakyanuu Jojneid Py, MO HapyXHBIM 3BaKyallMOHHBIM JICCTHHUIIAM H
JpYTMMHM IyTSMHU 3BaKyauuu npuHumaroT pasHou 0,05 - B skuibIx 3naHusax; 0,03 - B ocTalbHBIX
npu Hanmnuuu Takux myTtei; 0,001 - mpu ux OTCYyTCTBUH.

2.7. BeposatHocTh 3P PeKTUBHOTO cpabaThIBaHUS MPOTUBOMOKAPHON 3AIIUTHI Py 5 BBIYUCIISIOT
o ¢popmyIe

P =1-II(1-R),
n.z 171( l) (34)

/1€ 1 - YUCIIO TEXHUYECKUX PEIICHUH MPOTUBOMOXKAPHOH 3aIUTHI B 3AaHUH;

R; - BeposiTHOCTB 3(h(heKTUBHOTO CpabaThIBaHUA i-TO TEXHUYECKOTO PEIICHUSI.

2.8. Ins sKCIUTyaTUpyeMbIX 3IaHUN (COOpYKEHHU) BEpOATHOCTh Bo3aeucTBus ODII Ha
JIOAEN NOMyCKaeTcsl MPOBEPSITh OKOHYATEIBHO C MCIIOJIB30BAHUEM CTATUCTUUYECKUX JAHHBIX 10

dbopmyre

HC

s )
T N, 0 (35)
rze n - Ko3pUIMEHT, YYUTHIBAIOLINHI MOCTPaJaBIINX JIIOACH;
T - paccMaTpUBaeMBbIi IEPUOJ IKCILTYaTALMM OJHOTUIIHBIX 3JaHUN (COOPYIKEHMI), TOI;
M, - 9MCII0 KEPTB MOKapa B pacCMaTpPUBAEMOM TPYMIIE 31aHUH (COOPYIKEHUI) 3a MIEPUOL;
Ny - ob111ee Ynco To1eH, HaXOIAIUXCS B 3IaHUSIX (COOPYKEHUSIX).



OAHOTUOHBIMU CYHUTAIOT 34aHUA (COOPYXKEHHS]) C OJMHAKOBOM KaTeropue moxapHou
OMACHOCTH, OJMHAKOBOIO (YHKIMOHAJIBHOIO HA3HAUYE€HUS U C OJM3KMMHM OCHOBHBIMHU
napaMeTpamMu: T€OMETPUUYECKHMHU  pa3MepamH, KOHCTPYKTHUBHBIMH  XapaKTEpHUCTUKAMH,
KOJIMYECTBOM  TIOpPIOYEH  Harpy3kd, BMECTUMOCTBIO  (YHCIOM  JIOACH B 30aHUM),
IPOU3BOJCTBEHHBIMU MOIIIHOCTSIMH.

3. OneHka ypoBHs o0ecniedeHus 0€30NMACHOCTH JII0/Aei

3.1. Ing mpoeKTUpYEeMbIX 3/1aHui (COOpY’KEHUI) BEPOSITHOCTh MEPBOHAYAIBHO OLICHUBAIOT

o (3) npu P,, paBHO# HyJt0. ECIM npu 3TOM BBINIOJIHSAETCS YCIOBUE 0, =0 , TO 0€30IMacHOCTh
mofe B 3maHuAX  (coopykeHHsix) oOecriedeHa Ha TpeOyeMOM ypOBHE CHUCTEMOM
IpeloTBpalieHusl Mokapa. Eciyu 3TO ycioBuHe HE BBINOJNHSETCS, TO pacdyeT BEPOSTHOCTU
B3aumozeiicteuss O®Il Ha monelr Qp cienyeT NPOU3BOAMTH MO PACUYETHBIM 3aBUCUMOCTSIM,
IIPUBEJICHHBIM B pas3jl. 2.

3.2. Jlomyckaercs ypoBeHb oOecredeHHus 0e30MacHOCTH JIOeH B 3AaHUIX (COOPYKEHMSIX)
OLICHUBATh 1O BEPOSTHOCTH (Jy, B OJTHOM WJIM HECKOJIBKHX IMOMEIICHHUAX, HanOoJee yaaaeHHbINA
OT BBIXOJIOB B 0€30MaCHYI0 30HY (HalpuMep BEPXHHUE ITaKU MHOTOSTAXKHBIX 31aHUN).

ITPH/IOJKEHHUE 3
Obs3amenvroe

METOJ OHNPEAEJEHUA BEPOATHOCTU BOSHUKHOBEHUS ITO’KAPA
(B3PBIBA) B 1IOKAPOB3PBIBOOIIACHOM OBBEKTE

Hacrosiuuii MeToll ycTaHaBIMBaeT MOPSAOK pacyeTa BEPOATHOCTH BO3HUKHOBEHHS MOXKapa
(B3pBIBa) B OOBEKTE U U3/ICIIUU.

1. CymnHocTh MeTOAa

1.1. BeposTHOCT, BO3HMKHOBEHHS MOXapa (B3pblBa) B I0OXKApOB3PHIBOOINACHOM OOBEKTE
ONPENENSAI0T Ha 3TAllax ero NPOEKTUPOBAHUSI, CTPOUTENIBCTBA U SKCILUTYaTalluH.

1.2. Ins pacuera BEpOSTHOCTH BO3HUKHOBEHHS MOXkapa (B3pblBa) Ha JEHCTBYIOIIMX WIIU
CTPOSIIIMXCS OOBEKTaX HEOOXOJHMMO pacmoiaraTh CTaTUCTHUYECKUMU JaHHBIMH O BpPEMEHU
CYIIECTBOBAHMS PA3IMUHBIX IMOKAPOB3PHIBOONACHBIX COOBITHHA. BeposTHOCTP BO3HWKHOBEHHS
nokapa (B3pbIBa) B TPOEKTUPYEMBIX OOBEKTaX OMpENesioT Ha OCHOBE IOKa3aTesen
HAJIEKHOCTH AJIEMEHTOB 00BeKTa, MTO3BOJISIOIINX paccuuThHIBaThH BEPOSITHOCTh
MPOU3BOJICTBEHHOTO OOOpPYNOBaHUS, CHUCTEM KOHTPOJS W YIpPaBICHHUSA, a TaKkKe IPYyrux
YCTPOWCTB, COCTaBISIOMIUX OOBEKT, KOTOphIE MPHUBOAAT K pealu3aliil  Pa3InIHbIX
MO>KapPOB3PHIBOOIIACHBIX COOBITUH.

[Ton mnoxapoB3pHIBOOMACHBIMU IMOHMMAIOT COOBITUS, pealn3alus KOTOPBIX MPUBOAMUT K
00pa30BaHUIO TOPIOYEH CPEbl U MOSIBICHUIO HCTOYHUKA 320KUTaHUSI.

1.3. YucneHHsle 3HauYeHUS HEOOXOAMMBIX JJIS PACUYETOB BEPOSTHOCTH BO3HUKHOBEHUS
no>kapa (B3pbIBa) NOKa3aTesied HaJEKHOCTU PA3IMYHBIX TEXHOJOTMYECKUX aIlllapaToB, CUCTEM
yIOpaBJICHUS., KOHTPOJIA, CBSA3M M TOMY IHOJOOHBIX, HCHOJB3YEMBIX MpPHU NPOCKTHPOBAHUH
00beKTa, WU WCXOAHBIC JaHHBIC JUIsl UX pacuera BeiOMparoT B coorBeTcTBUU ¢ [OCT 2.106,
IoCT 2.118, I'OCT 2.119, I'OCT 2.120, 'OCT 15.001, u3 HOpPMaTHBHO-TEXHUYECKOU
JOKYMEHTAallMU, CTaHJapTOB M NAcHOpPTOB Ha 3JIeMeHThl o0bekTa. HeoOxoaumeblie cBeneHus
MOTYT OBITh MOJyYEHBI B pe3ysbTaTe cOOpa W 00pabOTKU CTaTUCTUYECKHX JAHHBIX 00 OTKa3ax
AQHAJIM3UPYEMBIX JIEMEHTOB B YCIOBUAX IKCILTyaTal|H.

C60p HEOOXOIMMBIX CTATUCTUUECKUX JAHHBIX MIPOBOJIAT MO €AMHOM Mporpamme, BXOIAIIEH B
COCTaB HACTOSIIIEr0 METO/IA.

1.4. TTo>xapoB3pBIBOONACHOCTH JHOOOr0 00BEKTa ONpeNesieTcsl MOKapOB3PhIBOOIACHOCTHIO
€ro COCTaBHBIX YacTeW (TEXHOJIOTMYECKHUX almnapaToB, YCTAHOBOK, MOMENIEHU). BepoaTtHoCcTh
BO3HUKHOBEHHS TIOKapa (B3pbiBa) B 00bekTe B TedeHue roja Q (/13) BEIUUCISIOT 10 hopmyIie

QUI3) =1- g[l —Q.(I1IT)}, 36)



rae Qi (I111) - BeposITHOCTh BOSHUKHOBEHHS TI0’Kapa B i-M MTOMEIICHUH 00BhEKTa B TEUEHUE TO/1A;
7 - KOJIMYECTBO MOMEIIEHUHN B OOBEKTE.

1.5. Bo3nukHOBeHHE TOXkapa (B3pbIBa) B JIIOOOM W3 TOMENICHUN 00bekTa (coowitue I117)
00yCIIOBJICHO BO3HUKHOBEHUEM TIOXKapa (B3phIBa) UM B OJTHOM M3 TEXHOJIOTUYECKUX aIIapaToB,
HaxonAmuxcss B 3ToM momerieHun (coObitue IITA;), unm HemocpeACTBEHHO B o0OBEME
uccieayemoro nometeHus (coositue /1/0;). Bepostaocts Qi (1111) BEIUUCIAIOT O hopMyIie

m
Q. =1~ {H[l - Qj(HTA)]} [1-g,10)]
i=1 (37)
rae Qj (IITA) - BepOATHOCTh BO3HMKHOBEHMS IOXKapa B j-M TEXHOJOIMYECKOM ammapare i-ro
MIOMEILIEHUS B TEUEHUE T0/1a;

Q; (I10) - BepOATHOCTh BO3HUKHOBEHHMS 10’Kapa B 00beMe i-ro MOMEIIEHUS B TEUEHUE T0/1a;

M - KOJIMYECTBO TEXHOJIOTUYECKUX AIIapaToB B i-M MOMELICHUH.

1.6. Bo3HukHOBeHHE Mokapa (B3pbIBa) B JIIOOOM M3 TEXHOJOTMUECKUX alNapaToB (COOBITHE
IITAj) unmm HENoOCPeICTBEHHO B 00beMe rmomenieHus (coobrtue /70;), 00yCIOBIEHO COBMECTHBIM
oOpa3oBanueM roprouei cpensl (cobbitue /'C) B paccMaTpuUBAaeMOM »JJIeMEHTEe OO0BEeKTa MU
MOSIBJICHUEM B 3TOU cpejie UCTOUYHMKA 3axkuranus (coOweitue /3). Bepostaocts (Q; (I10)) unu
(Qj (IITA)) BO3HUKHOBEHHUS 110Kapa B PaCCMaTPUBAEMOM JJIEMEHTE OOBEKTa paBHA BEPOSITHOCTH
00beAMHEHNS (CYMMBbI) BCEX BO3MOYKHBIX MOIMAPHBIX MepeceueHuil (Mpon3BeeHN) ClTydallHbIX
coOBITHI 00pa30BaHUs TOPIOYUX CPEJl U MOSABICHUS UCTOYHHUKOB 3a)KUTaHUN

K N
0,I10) = Q{ UU(IC,1-13, )}
= (38)
rae K - KoJInuecTBO BUJOB TOPIOYUX BEIIECTB;
N - KOJIMYeCTBO NCTOYHHUKOB 3a)KUTaHUS,;
I'Cy - coObITHE 00pa3zoBaHus k-if Toprovet cpebl;
U3, - coOBITHE TOABIIEHUS 1-TO UCTOYHHUKA 3aKUTAHUS,;
I - cnenmanbHBI cHMBON IepeceyeHus (TIPOU3BEICHNS) COOBITHIA;
O - criernManbHBIN CUMBOJT 00bETUHEHHUS (CYMMBI) COOBITHIA.
BepositHocTs (Q; (110)) unu (Q; (11TA)) BBIMUCIAIOT 110 allIPOKCUMUpPYOLEH Gpopmyiie

0.(I10) :I—IKYINY-[l—Q,.-(FCk)-Q,.HS’/FCk], 9

rae Q; (I'Cy) - BEpOSITHOCTh TIOSIBIICHUS B i-M 3JIEMEHTE 00BbeKTa k-i roproueil cpefibl B TEUCHHE
roja;
Q; (U3,/TCy) - ycnoBHasi BEPOATHOCTh TOSBIEHUS B i-M 3JIEMEHTE OOBEKTa n-T0 UCTOYHHKA
32)KUTaHMSI, CIIOCOOHOTO BOCIUIAMEHUTH k-YIO TOPIOYYIO Cpey.

2. Pacuyer BeposiTHOCTH 00pa30BaHMs rOprOYeil cpeabl

2.1. ObpazoBanue roproueit cpenbl (coositue /' Cy B paccMaTpUBaeMOM 3JIEMEHTE OOBEKTa
00yCIJIOBJIEHO COBMECTHBIM MOSBICHUEM B HEM JIOCTATOYHOI'O KOJIMYECTBA TOPIOYETO BEIECTBA
win Matepuana (codsitue /B) u oxucnutens (coobitue OK) ¢ y4eToM MmapamMeTpoB COCTOSIHUS
(Temmepartypsl, JaBJICHHUS U T. 1.). BeposTHOCTh oOpa3oBaHus k-it roproueit cpeast (Q; (I'Cy))
JUTSE cIydasi He3aBUCUMOCTH coObITHiA / B 1 OK BBMUCTSIOT TIO (hopmyIie

Q.(I'C) = 0,(IB)-Q,(OK,), k=1+100m=1), (40,

rae Q; (I'B;) - BEepOSATHOCTHh TMOSBJICHHS JOCTATOYHOTO JUIsi OOpa30BaHUS TOPIOYEH CpeIb
KOJIMYECTBA [-T0 TOPIOYETO BEIIECTBA B i-M 3JIEMEHTE 00bEKTa B TECUCHHE T'O/a;
0Oi (OK,) - BepOSTHOCTHh TOSIBICHHUS TOCTATOYHOTO Il 0Opa3OBaHHUS TOPIOYEH CpEeIb
KOJINYECTBA M-T0 OKUCIUTENIS B I-M DJIEMEHTE 00bEKTa B TCUCHHE I'OJa;
k, I, m - mopsiAKOBBIE HOMEpa TOpIoYeH Cpeibl, TOPIOYETO BEIIECTBA U OKUCIUTEIIS.
2.2. lTlosiBneHHe B paccMaTpUBAaEMOM »DJIEMEHTE OOBEKTa TOPIOYEro BellecTBa k BUIA
SBJISICTCS CJICACTBUEM peau3aliy JIr000i u3 ¢, npuanH. BepostHocTh Q; (/' Bx) BBIUUCISIOT TI0

dbopmyne



(B =1- T [1-0,(a,)]
Q.(I'B,) {Z[ 0.(a,)] an

rie Q; (¢,) - BEpOSTHOCTH peaau3aluu JIF000H U3 ¢, MPUINH, PUBEICHHBIX HIKE;
Q; (@) - BEepOSATHOCTH TMOCTOSHHOTO NPHCYTCTBHSI B i-M JJIEMEHTE OOBEKTa TOPIOYETO
BEIIeCTBA k-TO BUMA;
Qi (0r) - BEpOATHOCTHb PA3TEPMETH3ALMU AINIMAPATOB WIM KOMMYHMKALUA C TOPHOYUM
BEIIECTBOM, PACIIOJIOKEHHBIX B i-M 3JIEMEHTE 00BEKTa;
Qi (a3) - BepOSITHOCTh 00pa30BaHMs TOPIOYETO BEIIECTBA B PE3yJIbTaTe XUMUUYECKON PEeaKIiH
B i-M 3JIEMEHTE 00BEKTa;
Qi (a4) - BEpOSITHOCTh CHIKEHHS KOHIIEHTpaluu (haermMatuzatopa B roproyeM Tase, mape,
JKUJKOCTH WIJIH a9POB3BECH I-T'O IEMEHTa 00BEKTa HIKE MUHUMAIIBHO JIOITY CTUMOI;
Qi (05) - BEpOATHOCTh HAPYUICHHS TEPUOIWYHOCTH OYUCTKH [-TO dJeMeHTa 00BeKTa OT
TOPIOYHX OTXOJIOB, OTJIOKEHUI MBUTH, MTyXa U T. [I.;
Z - KOJTMYECTBO (4, IPUINH, XapaKTEPHBIX IS [ -TO OOBEKTA;
7 - TIOPSAKOBBIA HOMEP IPUYUHBI.

2.3. Ha neicTBYIOMUX M CTPOSIIMXCS 0O0BEKTax BeposATHOCTH (Q; (0) peanusanuu B i-M
NeMeHTe OOBeKTa ¢4, TPUYWHBI, TPUBOIAIICH K TOSBICHUIO Kk-TO TOPIOYETO BEIIECTBA,
BBIUUCIISIOT HA OCHOBE CTATHUCTUYECKUX JaHHBIX O BPEMEHHU CYLIECTBOBAHHUS TOW MPUYHHBI 11O
dopmyie

m
0@)=""2 7,
p =l (42)
rae Ks - koo hunueHT 6e301acHOCTH, ONPeAeIICHUE KOTOPOTO U3JI0KEHO B pasl. 4;
Tp - AHAJIU3UPYEMBIN IEPHOJ BPEMEHH, MUH;
m - KOJTMYECTBO peanu3aliil &,-ii IpUYNHbI B i-M dJIeMEHTe 00BEKTa 32
AQHAJIM3UPYEMBII TEPUOJ BPEMEHH;

Tj - BpeMsl CyILECTBOBAHUS (-1 IPUYUHBI TOSBJIECHHS K-TO BHJa TOPIOYETro BEILECTBA MIPHU j-i

peanu3alnuy B TEYCHUE aHAIU3UPYEMOTo MepHojia BpeMEHU, MHUH.

OO6mue TpeboBaHus K MporpaMMe cOopa u 00pabOTKU CTATUCTHYECKUX JAHHBIX U3JI0KEHBI B
pasn. 4.

2.4. B mpoekTHpyeMbIX dmeMeHTax 00bekTa BeposTHOCTh (Qi (04)) BBIYUCISIOT 175 TIEpHOJa
HOpMaJIbHOM AKCIUTyaTalliM »>JE€MEHTa, KaK BEPOATHOCTh OTKa3a TEXHUYECKHUX YCTPOWCTB
(u3menuit), 0OecreYnBarONINX HEBO3MOKHOCTh PEATU3AINH O, IPUYHH, TI0 (hopmyIie

Q(a,)=1-PF(e,)=1-¢", 43)
rae P; (¢,) - BepoSITHOCTh 0€30TKa3HOM pabOThl MPOU3BOJACTBEHHOTO 000pYA0BaHUS (M3IEIHS),
MCKITIOYAIOIIET0 BO3MOXKHOCTh Peau3aliu O, MPUIHUHBI;
A - WHTCHCHBHOCTh OTKa30B IPOHM3BOJCTBEHHOTO 00OpyIAOBaHMs (HM3ICIHS),
MCKITIOYAIOIIET0 BO3MOKHOCTD PEATH3ALNH (%, IPHYHHBL, 1
T - oOmee BpeMs pabOTBHl 00OpYyAOBaHHS (M3IENHS) 3a AHAIW3UPYEMBIH TEPHUOJ
BpEMEHH, Y.

2.5. JlanHBIE O HANIEKHOCTH OOOpYyAOBaHUS (M3IENUsI) TPHUBEIECHBI B HOPMATHUBHO-
TEXHUUYECKUX JIOKyMEHTaxX, CTaHJapTaX W MacmopTrax. VHTEHCHBHOCTh OTKA30B 3JIEMEHTOB,
npuOOPOB U aImapaToB MPUBEACHA B pas3l. S.

2.6. [Ipu oTCYTCTBUU CBEACHUI O MapaMeTpax HaJAeKHOCTU aHAIM3HPYEMOTro 000pyA0BaHUS
(M31emus), MOCIEeIHUE OMPEACIIAIOT PACYCTHRIM IIyTEM Ha OCHOBE CTATUCTHYCCKHX TaHHBIX 00
0TKa3ax 3TOro 000py10BaHUS (U3EIHS).

2.7. TlosBneHue B i-M DJIEMEHTE OOBEKTa Kk BHIA OKHCIUTENS SBISETCS CICICTBUEM
peanuzanuu J1t000# U3 b, MPUYNH.

BepositHocTh (Qi (OKy)) BEIUUCIAIOT TIO hopmyIie



(OK,)=1- 71— (b)),
0.(0K,) g[ 0.(b,)] )

rae Qi (bn) - BEpOSTHOCTH peau3aluu Jt000H U3 b, NIPUYIUH, MPUBEICHHBIX
HIDKE;
Qi (b1) - BEpOATHOCTH TOTO, YTO KOHIICHTPALUSI OKHUCIUTENS, MOJaBae€MOr0 B CMECh I-TO
AIIeMEHTa 00BEKTa, OOJIBIIE TOMYCTUMOM 110 TOPIOYECTH;

Qi (b2) - BEpOSITHOCTH TOJICOCA OKUCITUTEIS B i-i1 9JIEMEHT C TOPIOYUM BEILIECTBOM;

Qi (b3) - BEpOSTHOCTD, IIOCTOSTHHOTO TIPUCYTCTBHS OKUCTUTENS B i-M DJIEMEHTE 00BEKTa;

Q (bs) - BEpPOSATHOCTH BCKPBITHS [(-TO JJIEMEHTAa OOBEKTa C TOPIOYUM BeEHIECTBOM 0e3

MpeIBApUTENLHOTO MPOMapuBaHus (IPOAYBKH UHEPTHBIM Ta30M);
Z - KOJIMYECTBO b, MPUYHH, XapaKTEPHBIX IS i-TO 3JIEMEHTa 00bEKTa;
7 - TIOPSAKOBBIM HOMEP MPUUKHBL.

2.8. BepositHoctn (Q; (b,)) peamu3anuu COOBITHH, OOYCIIABIMBAIONINX BO3MOKHOCTH
MOSIBJICHUS OKUCTHUTENsl k-r0 BHJIa B OMAaCHOM KOJUYECTBE, BBIYHCISIOT ISl TMPOEKTUPYEMBIX
aneMeHTOB 1o hopmyiie (43), a AJist CTPOSIIUXCS U ACHCTBYIONIUHN 3JIEMEHTOB 110 hopmyJie (42).

2.9. BepostHocTh (Q; (b2)) moacoca OKHUCIUTENS B ammapar C TOPHOYHMM BEHIECTBOM
BBIYHCIISIIOT, KaK BEPOATHOCTH COBMECTHOM peasin3alliu ABYX COOBITUI: HaXOXKJICHUS ammapara
1oJ| pazpekeHreM (coobIThe S1) U pa3repMeTu3aluy anmnapara (coobitue Sr) no Gpopmyiie

Qi(bz):Qi(Sl)'Qi(Sz) 45)

2.10. BepositHocTh (Q (S1)) HAaXO0XKACHUS i-TO dJIeMEHTa 00BEKTA MO/ pa3peKeHUEM B 001IeM
Ciy4yae BBIUMCISAIOT 10 hopmyrie (42), IpUHUMAIOT PaBHOE €AMHHIIE, €CIH JJIEMEHT BO BpeMs
paboTel HaxomuTcs TOH paspexeHueMm, u (0,5, eclu DIEMEHT C pPaBHON NEPUOAUYHOCTHIO
HaXOJUTCSA MOJI Pa3pEKEHUEM U JTABIICHUEM.

2.11. BepostHocts (Q; (S2)) pasrepMeTH3alldy i-rO 3J€MEHTa Ha Pa3HBIX CTaAUsIX €ro
pa3pabOTKH 1 AKCILTyaTalliy BEIYUCISAIOT 10 hopmyiie (42 u 43).

2.12. Ilpu pacuere BEpOATHOCTH 00pa30BaHMS B IPOCKTHPYEMOM 3JIEMEHTE 00BEKTa roprovei
cpensl (Q; (I'C)), HapylmIEHUS pEKUMHOTO XapaKTepa HE YUUTHIBAIOT.

2.13. Ilpu HEOOXOOUMOCTH YUMTBHIBAIOT M HMHbBIE COOBITHSA, MPUBOIANIME K OOpa30BaHUIO
TOprOYEH Cpebl.

3. PacueT BepOSITHOCTH MOSIBJIEHUS HCTOYHHKA 32KUTaHUS (MHULIMUPOBAHNS B3PbIBA)

3.1. IlosiBNEeHHE n-TO MCTOYHUKA 3aKUTaHUs (MHULIHUHPOBAHUSA B3pbIBA) B AHAIU3UPYEMOM
aJieMeHTe 00BeKTa (coObITHE /13,) OOYCIOBIEHO MOSBICHHEM B HEM A-TO JHEPreTHYECKOTO
(TerutoBOrO) MCTOYHUKA (COOBITHE TH,) C MapaMeTpaMH, JOCTATOYHBIMU JIJIsS BOCTUIAMEHEHUS k-
il roproueit cpenpl (COOBITHE Bnk). Bepositnocts (Q; (M3,/['Cy)) nosiBIeHHUs] n-TO HUCTOYHUKA
3Q)KUTAHUSA B i-M dJIeMEHTE 00BEKTa BBIUUCIISIOT 110 hopMyJie

Q,.(HS’H/FC,{)=Q,.(THn)-Q,.(Bf), (46)
rne Q; (TH,) - BEpOSTHOCTh TOSBICHUS B i-M JJIEMEHTE OOBEKTa B TEYCHHE TOJa N-TO
SHEPreTUYECKOTO (TEMIOBOI0) UCTOUYHHKA;
0; (B,,k) - YCIIOBHAsI BEPOSITHOCTH TOTO, YTO BOCIUIAMEHSIOIIAsI CTIOCOOHOCTH TIOSIBUBIIETOCS
B [-M DJJIeMEHTe OOBEKTa n-TO DSHEPreTHYECKOTO (TEIJIOBOTO) HCTOYHHUKA
JIOCTATOYHA JJIsl 3aKUTaHUs k-1l Toprouell cpeibl, HaXOASIENCS B 3TOM 3JIEMEHTE.

3.1.1. Pa3psig atMmocdhepHOTo 2JIEKTPUUECTBA B aHATU3UPYEMOM DJIEMEHTE 00BEKTa BO3MOXKEH
WIN TIpU TOpaXeHUH 00bekTa MojHHeH (coObitue C)), WM NMPH BTOPUYHOM €€ BO3JCHCTBHU
(cobrrTHe C,), WU TIPH 3aHOCE B HETO BBHICOKOTO TOoTeHIHaa (coobiThe C3).

Beposithocts (Q; (TH,)) pa3psaa aTMOCEpHOTO AJIEKTpUYECTBA B i-M 3JIeMEHTe OOBEKTa
BBIYHCIISIOT TI0 (hopmyiie

3
0,(Tn,)=1-1[1-0,(C,)],
"= “@n
rae Qi (Cp) - BEpOsITHOCTh peanu3anuu o000k u3 C, IpUIuH, MPUBEACHHBIX HUXKE;



Qi (C}) - BEepOsSTHOCTh MOPAKEHUS i-TO AIIEMEHTA O0BEKTa MOJTHUEH B TEUCHHUE TO/1A;

Qi (Cy) - BepOATHOCTh BTOPUYHOTO BO3ACHCTBHS MOJIHUU HA i-i 3IEMEHT 00BbEKTa B TEUCHHE

roja;

Qi (C3) - BEpOSITHOCTH 3aHOCA B i-i JIEMEHT 00bEKTa BHICOKOTO MOTEHIIMATA B TEUECHHUE T0/1a;

1 - TIOPSAKOBBIN HOMEp MPUYHHBI.

3.1.2. IlopaxkeHue i-ro 31eMeHTa 00BEKTa MOJIIHUEH BO3MOXHO MPU COBMECTHOM peaan3aluu
JIBYX COOBITHH - MPSAMOTO yJapa MOJHHH (COOBITHE f;) W OTCYTCTBUS HEHCIPABHOCTH,
HENPAaBUJILHOTO KOHCTPYKTHBHOTO WCIIOJIHEHUS WJIM OTKa3a MOJIHUEOTBOJAa (COOBITHE 1)).
BepostHocTs (Q; (C1)) BRIYHCISIOT 10 hopMyIie

Q,‘(Cl) = Q,‘ (t1) ’ Q[ (tz), (48)
roe Qi (1) - BEPOATHOCTh OTCYTCTBHA, HCHCIPABHOCTH, HCIPABHIBHOIO KOHCTPYKTHUBHOI'O
HCIIOIHEHHUS WM OTKa3a MOJIHHUEOTBOA, 3AIUIIAIONIETO i-H 3JIEMEHT OOBEKTA;

Qi (t2) - BEpOSITHOCTD MPSIMOTO yAapa MOJHHUH B i-i JIEMEHT 00bEKTa B TEUCHHE TO/1a.
3.1.3. BepositHOCTB (Q; (12)) IPAMOTO yAapa MOJIHUH B OOBEKT BBIYUCIISIIOT IO (hopMyie

T

Q) =1-e¢ "7, (49)
rie Ny, - YUCJI0 NPSMBIX YAapOB MOJIHUH B OOBEKT, 3a TOLL;
Tp - IPOAOJKUTENBHOCTD IIEPHO/Ia HAOIIOACHUS, TOI.
J51s1 00bEKTOB PSIMOYTOJIBHON (POPMBI
N,,=(S+6H)-(L+6H) n, 107°, (50)
J171st KpyTIBIX OOBEKTOB
N,,=QR+6H)*-n, 107, (51)
rae S - mmHa 00BeKTa, M;
L - mmpuHa 00bEKTa, M;
H - ganOoJeimas BeIicOoTa 00BEKTA, M;
R - panuyc o0beKTa, M;
Ny - CPEIHEE YHMCIIO y1apOB MOJIHUM Ha | KM” 3EMHOI MMOBEPXHOCTU BHIOMPAIOT U3 Ta0. 3.

Tabnuma 3
ITpogomKNTEIHHOCTh IPO30BOM NESITEIBHOCTH 32 TOJ, U 20-40 | 40-60 | 60-80 | 80-100 u 6oxnee
CpenHee YuCIo yIapoB MOJHUH B roj Ha | KM 3 6 9 12

3.1.4. Beposraocts (Q; (%)) NPUHUMAIOT PABHOW EAMHHUIIE B CIy4ae OTCYTCTBUSA
MOJTHUE3AIUTHl Ha 00BEKTE WU HATUYHSI OIIMOOK MPHU €€ MPOSKTUPOBAHUU M U3TOTOBIICHUU.

BbiBOL 0 COOTBETCTBMM  OCHOBHBIX  IapaMETpPOB  MOJHHUEOTBOAA  TPEOOBaHUSM,
OpeIbsIBISEMBIM K MOJIHHME3AIUTE O0BbEeKTOB 1, 2 u 3-if kKareropuil nenar0T Ha OCHOBAaHUU
Pe3yJIBTaTOB MPOBEPOYHOTO pacyeTa M JAETATHHOrO OOCIIeAOBAaHMS MOJHHUEOTBOMA. OCHOBHEIC
TpeOOBaHUS K MOJHHEOTBOAaM 00beKTOB 1, 2 u 3-if kateropuii npusenens B CH-305-77. Ilpu
HAJTMYUU MOJTHUE3AIIHUTHI BEPOSATHOCTH (Q; (f1)) BEIYHUCISIOT TI0 (hopmyIie

K m
Qi(tl) =—. ZT]‘ + (1_ﬂ)’
T = (52)
rae Ks - koaddummenTt 6e30macHOCTH, onpeiesieHne KOTOPOTO U3JI0KEHO B pas. 4;
Tp - AHAJIU3UPYEMBII IEPUOJ] BPEMEHU, MUH;
Tj - BpeMH CYH_IGCTBOBaHI/IH HGI/ICHpaBHOCTI/I MOJIHUCOTBOdAa HpI/I ]-I>'I cc peaﬂmaunn B TCUCHUC

roja, MuH;
m - KOJTMYECTBO HEHCIPABHBIX COCTOSHUN MOJIHUE3ALIHUTHI;
B - BeposiTHOCTE Oe30TKa3HO# paboTel  Momuesammtel  ($=0,995 mnpu Hamuuuu

MoJTHHe3aIuThl Tia A 1 3=0,95 npu HaIuYuK MOJTHHE3aIUThI THIa B).
JI71st mIpOeKTUPYEMBIX OOBEKTOB BEPOSATHOCTh OIIMOKHU MPHU MPOSKTUPOBAHUH MOJIHUE3AIUTHI
HE PaCCUMUTHIBAIOT.
[Tpu pacuere Q; (t;) cylecTByIONIEH MOTHHE3AIUTH HAPYIICHHE IEPUOAUYHOCTUA TPOBEPKU




CONPOTHUBJICHUS 3a3eMiidTeNie (OOWH pa3 B JBa Tro0Ja) pAaCIEHUBAIOT KaK HaXOXKJICHHE
MOJIHUE3AIUTHl B HEUCIPAaBHOM COCTOSIHMM. BpeMs cyliecTBOBaHUs STOW HEUCIPABHOCTU
OTIPENIETISAIOT KaK MPOJODKUTEIBHOCTh MEepUoJa MEXIY 3alVIAHUPOBAHHBIM MU (DaKTHUYECKUM
CpPOKaMHU MPOBEPKHU.

3.1.5. Bepostaocts (Q; (C;)) BTOPUYIHOTO BO3ACHCTBHS MOJHUU HAa OOBEKT BBIUUCIISIOT IO
dbopmyne

Q,'(Cz) = Q,' (tz) : Q,‘ (t3), (53)
rae Qi (13) - BEpOATHOCTb OTKa3a 3alIUTHOTO 3a3€MJICHHS B TEUCHHE T0/1a.

3.1.6. BepostHocTh (Q; (f3)) TIpU OTCYTCTBHHU 3alIATHOTO 3a3€MJICHHS WM TIEPEMBIUEK B
MeCTaxX CONIDKEHHS METAUIMYECKUX KOMMYHHKAIMA TNPUHUMAIOT pPaBHOW  €IMHHIIC.
BepositHocTs (Q; (73)) HEUCHPABHOCTH CYIIECTBYIOIIEH CHUCTEMBbI 3alIUThl OT BTOPUYHBIX
BO3/ICHICTBUII MOJIHUM OMpPENEISIOT Ha OCHOBAaHUM PE3yJbTATOB €€ 0OCIEeAOBaHUS aHATIOTUYIHO
BeposiTHOCTH (Q; () o dhopmyiie (42).

J71st IpoeKTUPYyEeMBbIX 0OBEKTOB BEPOSTHOCTh OTKa3a HEHCIPABHOCTH 3AIIUTHOTO 3a3€MIICHUS
HE PAaCCUUTHIBACTCS, a MPUHUMAETCS PAaBHOM €IMHUIIC WIH HYJIIO B 3aBUCUMOCTH OT €€ HAJIN4us
B IIPOEKTE.

3.1.7. BepositHocTh (Q; (C3)) 3aHOCa BBICOKOTO TIOTEHIIMANa B 3alllUIIAEMbId OOBEKT
BBIYHCIISIIOT aHATOTUYHO BeposATHOCTH (Q; (C2)) 1o (53).

3.1.8. BepositHocTs Q; (f2) npu pacuere (Q; (C2)) u (Q; (C3)) BerUHCISIOT no dhopmyiie (49),
npudeM 3HadeHus napametpos S u L B popmynax (50 u 51) Heobxoaumo yBeanuutb Ha 100 m.

3.1.9. DnexTpuueckas UCKpa (JIyra) MOXKET MOSABUTHCS B aHATU3UPYEMOM dJIEMEHTE 00BbEKTa
(cobbiTe TH,) pu KOPOTKOM 3aMBIKAaHUU AJIEKTPOMPOBOJKH (COOBITHE ei,), IPU MPOBEICHUU
AIIEKTPOCBAPOYHBIX paboT (coOBITHE ¢€3), TpPH HUCKPEHUH JIEKTPOOOOpPYNOBaHHSA, HE
COOTBETCTBYIOIIETO TO HCIOJHEHHIO KaTeTOPUU U TPYIIE Toproueld cpeibl, HaxoJslieics B
ITOM 2JIEMEHTE (COOBITHE €3), P pa3psAax CTATUUECKOI0 AIEKTPUUECTBA (COOBITHE €y).

BepositnocTs (Qi (TH,)) BBIUUCHSIOT TIO (hopmyIie

0.(TH,)=1-1-0,0,)} 54

rae Q; (en) - BEpOSITHOCTH peaiu3aluy 1000 U3 e, IpUYNH, MIPUBEACHHBIX HUXKE;

Qi (ei) - BEPOATHOCTb NOSIBICHUS HMCKP KOPOTKOI'O 3aMBIKaHUS JJIEKTPONPOBOJAKH B i-M

3JIECMEHTE B TCUCHUE I'0/1a;

Qi (e2) - BEpOSTHOCTH TPOBEACHUS AICKTPOCBAPOYHBIX PAbOT B i-M 3JeMeHTEe O0OBEKTa B

TEUYCHHE T'0J1a;
Q; (e3) - BEpOSITHOCTb HECOOTBETCTBUS SJIEKTPOOOOPYIOBAHHUS (-TO dJEMEHTa OO0BEKTa
KaTeropuH U IrPyIIIe roprovei cpeibl B TEUEHUE TO/1a;
Qi (e4) - BEpOATHOCTH BOBHUKHOBEHUS B I-M dJIEMEHTE 00BEKTa pa3psioB
CTaTUYECKOT0 AJIEKTPUUECTBA B TEUCHHE I0/1a;
Z - KOJINYECTBO €, IPUYNH,;
7 - IOPSIAKOBBIN HOMEp MPUYHHBI.

3.1.10 BepositHocth (Q; (e;)) mosBieHHs B (i-M 3JeMEHTE OOBEKTa HCKP KOPOTKOTO
3aMBIKaHUS BBIUUCISIIOT TOJIBKO AJI JACUCTBYIOUIMX M CTPOSLIMXCA DJIEMEHTOB OOBEKTOB IO
dbopmyne

Qi(el) :Q[(Vl)'Q,'(Vz)'Qi(Z)’ (55)
rae Qi (Vi) - BEpOATHOCTh BO3HMKHOBEHUS KOPOTKOTO 3aMbIKaHUSA 3JIEKTPONPOBOJKU B I-M
AJIEMEHTE 00BEKTA B TCUCHHUE T'0JIa;
Qi (V2) - BEpOSITHOCTh TOTO, YTO 3HAYCHHUE DJICKTPUUECKOTO TOKA B i-M DJIEMEHTE O00BEKTa
JIKUT B IMANa30HE T0KaPOOIACHBIX 3HAYCHUH;
Qi (Z) - BepOsSTHOCTb OTCYTCTBUS WJIM OTKa3a anmnapaToB 3alIUThl OT KOPOTKOTO 3aMbIKaHUS
B TEUEHHUE rofia, onpeaensomascs o m. 3.1.30.

3.1.11. BepositHocTh (Q; (V1)) KOPOTKOTO 3aMbIKaHUA 3JEKTPOIPOBOJAKH HA JEUCTBYIOIINUX U

CTPOSIIIUXCS O0BEKTaX BHIYHMCIISIOT HA OCHOBAHUM CTaTUCTUYECKHUX JAHHBIX 1O Qopmyiie (42).



3.1.12. Beposatrnocts (Qi (V2)) HaxoXIEHHUsS JJICKTPUUYECKOTO TOKAa B JIMAINa30HE
MOKapOOTNACHBIX 3HAUEHUH BBIYUCIISIIOT 110 opMyIie

_ L1
0 v,)= ;
I.,-1
k3 10 (56)
rae Ii; - MaKCUMaJIbHOE YCTaHOBUBILEECS 3HAUEHHE TOKA KOPOTKOIO 3aMbIKaHUs B Kabeae WU
MPOBOJIC,
Iy - IINTETBHO NOITYCTUMBIN TOK A7 KaOelsl WK IPOBOJA;
I} - MUHHMaIBHOE NOXKAPOONACHOE 3HAYEHHME TOKA, IPOTEKAIONIErO I0 KaOearo WIn
poBoOAY;

I, - MakcuManbHOE TMOXApOOMacHOE 3HAYEHHME TOKa, MPOTEKaromero mo kademro, ecnu I
6odb1ie Iy ;, TO IpUHUMAIOT [r=Iy 5.

3HaueHusT TOKOB [ W [, ONpeAernsoT 3KcnepuMeHTanbHO. [[nsi kabeneid W MPOBOJOB C
MOJMBUHWIXJIOPUAHON u3onsuueii 1,=2,5, Iy, a 3Hauenue =21 Iy u 18 Iy nynst xkabens u npoBoaa
COOTBETCTBEHHO. B oTcyTcTBUM naHHbIX 110 /1 1 I, BepoaTHOCTh (Q; (V2)) NpuHUMAIOT paBHOM 1.

3.1.13. BepostaocTs (Q; (e2)) mpoBeaeHUS B i-M JIeMEHTE 00BEKTa IIEKTPOCBAPOYHBIX PaboT
BBIYUCIISIIOT TOJBKO JJIsi JACHCTBYIOIIMX MW CTPOSIIUXCS SJEMEHTOB OOBEKTa HA OCHOBE
CTATUCTUYCCKUX JaHHBIX 10 hopmyie (42).

3.1.14. BepositHOCT (Q;i (e3)) IpH HETIPEPHIBHON padoTe IEKTPO0OOpyIOBAHHS IPUHUMAIOT
Ha BCeX 00BEKTaX PaBHOW €AMHMUIIC, ECIIU INEKTPOOOOPYIOBAHUE HE COOTBETCTBYET KATETOPUU U
rpynmne TroprYed CMeCcH, WU 10% - ecmm cooTBeTCTBYeT. llpm mepuwommdeckoii padore
JMEKTPOOOOPYAOBAaHUS U €r0 HECOOTBETCTBUS KATerOpUM U TPYIIE TOprodel cpemsl
BepOATHOCTH (Q; (e3)) BBIUHUCIAIOT aHATOTUYHO BeposiTHOCTH (Q; (0n)) no dhopmyne (42). Eciu
JJIEKTpUYECKasi  HUCKpa  MOSIBISETCS  JMIIb NP BKIIOYEHUM W BBIKIIOYCHHUH
AIIEKTPOOOOPYIOBAHUS, HECOOTBETCTBYIONIETO KATETOPUU W TPYIIIEe TOPIOYeH cpeabl (MpH n
BKJIIOUCHHSIX U BBIKJIIFOUEHUSIX, TO BEPOATHOCTH (Qi(e3)) BBIUUCISAIOT aHAJIOTMYHO BEPOATHOCTH
(Qi () mo dopmyrne (49). B crmydae cOOTBETCTBHS JJIEKTPOOOOPYIOBaHUS TOPIOYEH cpene,
BBIYHCIIeHHOE hopmyiie (49) 3Hauenue BeposTHOCTH (Q; (e3)) YMHOXKAIOT Ha 10°%.

3.1.15. BeposatHoctb (Q; (e4)) TOSBIACHHUS B i-M JJIEMEHTE OOBEKTa HCKP CTaTHYECKOTO
AJICKTPUYECTBA BBIYHUCIISIOT TI0 (popmyiie

Qi(e4):Qi(X])'Qi(X2)’ (57)
rae Qi (X1) - BEpOATHOCTb MOSIBICHUS B i-M 3JIEMEHTE YCIOBUMN I CTATUYECKOM 3JIEKTPU3aluU
B TEUEHUE TOJIa;
Qi (X2) - BEpOSATHOCTh HANU4YUS HEHCIPABHOCTH, OTCYTCTBUSA HIUW HEIDPEKTUBHOCTU
CPEICTB 3aIUThI OT CTATHYECKOTO AJIEKTPUUECTBA B TEUCHUE T0/1a.

3.1.16. BepositHocTh (Q; (X)) mMpUHUMAIOT PaBHOW €IMHHMIIE, €CIH B i-M dJIEMEHTEe 00bEKTa
MIPUMCHSIOT U BBIOMPAIOT BEIIECTBA C yACITBHBIM OOBEMHBIM JJICKTPUICCKUM COTIPOTHUBIICHUEM,
[IPEBBILLIAIOIIIM 10° OM-M. B ocTanbHbIx cinydasx (Q; (X2)) IpMHUMAOT paBHOU HYJIIO.

3.1.17. BepostHocTh (Q; (X2)) NPUHMMAIOT paBHOM €IMHUIE NpPU OTCYTCTBUM WIIU
Hed((PEKTUBHOCTU CPEACTB 3AIIUTHI OT CTATHMUECKOro 3JeKTpuuecTBa. BepostHocTs (Q; ()
HEUCIIPAaBHOCTU CPEACTB 3alllMThl B JACHCTBYIOLIMX 3JIEMEHTaX BBIUUCISAIOT HAa OCHOBAaHUU
CTATUCTUYECKUX JAHHBIX aHATOTUYHO BeposATHOCTH (Q; (&) mo hopmyiie (42).

BepositHocTs (Q; (X2)) B IPOCKTUPYEMBIX SJEMEHTaX OOBEKTa BBIUHUCIAIOT aHAJTOTHYHO
BeposaTtHocTH (Q; (&) o hopmyre (43) Ha OCHOBaHUH JAHHBIX O HAJCKHOCTH MPOCKTUPYEMBIX
CPEACTB 3alllUThl OT CTAaTHYECKOTO DJICEKTPUYECTBA (HAPUMEpP CPEACTB HMOHU3AIUU WU
YBJIQXHEHUS BO3/lyXa U T. 11.).

3.1.18. ®pukunvoHHBbIE HUCKPbI (MCKpBl yAapa W TPEHUs) MOSBIAIOTCS B aHAJIU3UPYEMOM
aneMmeHnTte o0bekTa (coobitue 7/,) Npu MpUMEHEHUN UCKPOOIIACHOTO HHCTPYMEHTa (COOBITHE f)),
IpH pa3pymIeHUU ABWKYIIMXCS y3JI0B M JIeTaiei (COOBITHE f,), IPH MPUMEHECHUH PaOOUNMU
00yBH, MOAOUTON MeTaNIMYeCKUMU HaOOWKaMH W TBO3ASAMHU (COOBITHE f3), P MONAJaHUU B
JBIDKYIIHECS MEXaHU3MBbI TOCTOPOHHUX TMPEAMETOB (COOBITHE fi) M T. M., IPU yIape KPBIIIKH
METaJTUYECKOro Jtoka (coositue f5). Beposartnocts (Q; (TH),)) BEIYUCISIOT 110 popMyIie



Q.(TH,) :l—g[l—Qi(fn)]’ (58)

rae Qi (fu) - BEpOSTHOCTH peanu3aiuu 1000l U3 f, MpUUKH, IPUBEICHHBIX HIDKE;
Qi (fi) - BEpOATHOCTb NPUMEHEHHS B i-M DJJEMEHTe OOBEKTa METAJUIMYECKOTO,
M oBaIbHOTO U APYTOT0 HCKPOOIIACHOTO MHCTPYMEHTA B TEUEHHE TO/Ia;
Qi (f2) - BEpOSITHOCTb pa3pyllICHUs ABMXKYLIMXCS y3JI0B U JETajiell i-ro 3JeMEeHTa 00bEKTa B
TEYEHHUE ToJ1a;
Qi (f3) - BEpOATHOCTh HCHOJB30BaHUS pabouMMM O0OYBH, MOJOUTON METAIIIMYECKUMU
HaOOWKaMHM U TBO3JISIMHU B i-M 3JIEMEHTE 00bEKTa B TEUCHHE T'0/1a;
Qi (fa) - BEpOSATHOCTH TOMAAAHUS B JIBIDKYIIUECS MEXAHU3MBI I[-TO JJIEMEHTa OOBEKTa
MMOCTOPOHHUX MPEIMETOB B TEUEHHUE IOAa;
Qi (fs) - BEpOATHOCTb yJapa KpBIIIKM METAJIIMYECKOIO JIIOKa B i-M 3JIEMEHTE OOBEKTa B
TEYEHHUE ToJ1a;
n - TIOPSAKOBBIN HOMEp NMTPUYHHBI;
Z - KOTMYECTBO f;, IPUYHH.

3.1.19. BepostHocth (Qi (fi)) BBIUMCISIOT TOJBKO MJis JEHCTBYIOIIUX M CTPOSIITUXCS
3JIEMEHTOB 00BEKTa Ha OCHOBAaHUHM CTATHCTUYECKUX JAHHBIX aHAIOTUYHOTO BEpOSTHOCTAM (Q;
(@) 1 (Qi (12)) 1o popmymam (42 mmn 49).

3.1.20. BepostHocth (Q; (f2)) Uil NEWCTBYIOIIMX M CTPOSIIUXCS SJIEMEHTOB OOBEKTa
BBIYHUCIISIIOT HAa OCHOBAaHWU CTAaTUCTUYECKUX JAHHBIX AHAJIOTMYHO BeposTHOCTU (Q; (&) Mo
hopmyie (43).

JInst IpOEKTUPYEMBIX AIIEMEHTOB 00BbeKTa BepoATHOCTHh (Q; (f2)) BBIYUCISIOT aHATIOTUYHO
BepositHOCTH (Q; (@) o Gopmyre (43) Ha OCHOBAaHHMH IMMAPAMETPOB HAJICKHOCTU COCTABHBIX
yacTen.

3.1.21. BepositHocth (Qi (f3)) u (Qi (f5)) BBIYUCISIOT TOJBKO JIsI JACUCTBYIOIIMX H
CTPOSIIIUXCS AIEMEHTOB 00BEKTa aHAJIOTUYHO BepOoATHOCTH (Q; (¢4,)) o hopmyite (42).

3.1.22. BepositHOCTh (Q; (fa)) BBIUMCIAIOT A JEUCTBYIOIIMX M CTPOSILIUXCS 3JIEMEHTOB
00bEKTa Ha OCHOBAHMHM CTAaTUCTUYECKHX JAaHHBIX aHAJOTMYHO BeposTHOCTH (Q; (0y)) mo
dbopmyne (42), a g IPOSKTHPYEMBIX AJIeMeHTOB 1Mo (Gopmyiie (43), kKak BEpOSITHOCTh OTKa3a
3alUTHBIX CPEJICTB.

3.1.23. OTKpBITOE TUIaMsI U UCKPHI MOSBIISIOTCS B i-M dJeMeHTe 00bekTa (coObiTre TH),) mpu
peanu3zanuu Jr000i U3 npuuuH hy. BepostaocTs (Q; (7/,)) BRIYUCISIOT 110 GopmMyie

Ty =1-TT[1-0.(h)].
Q.(TH,) g[ Q.(h,)] 5

rae Qi (hy,) - BEpOSTHOCTH peaau3aiuu JTto00# U3 h, MpUYnH, IPUBEACHHBIX HUXKE;
Qi (h)) - BEpOSTHOCTh C)KUTAaHUS TOIUIMBA B IeYaX i-10 JIEMEHTa 0O0BhEKTa B TCUCHHUE T0/1a;
Q; (hy) - BepoSITHOCTh TTPOBEICHHS TA30CBAPOYHBIX U JPYTHX OTHEBBIX PaOOT B i-M DJIEMEHTE
00bEKTa B TEUEHHE TOA;
Qi (h3) - BEposSITHOCTh HECOOJIOJICHUS PEKIUMA KyPEHHS B i-M DJIEMECHTE
00bEKTA B TEUEHHE TO/A;
Qi (h4) - BEpOATHOCTH OTCYTCTBHSI WM HEUCIPABHOCTH HCKPOTACUTENICH Ha JBUTATEISIX
BHYTPEHHETO CTOPaHHUs, PACTIONIOKEHHBIX B i-M DJIEMEHTE OOBEKTa B TCUCHHUE T'0J1a;
Qi (hs) - BEpOsSTHOCTh UCIIOJIb30BaHUS PAOOYNMU CITUYEK, 3AKUTATIOK WA
TOPEIIOK B i-M 3JIEMEHTE 00bEKTa B TEUCHUE TOIQ;
Qi (he) - BEpOSATHOCTh BBIOPOCOB HArpeTOro raza M3 TEXHUYECKOTO OOOPYIIOBaHUS B i-M
AJIEMEHTE O0BEKTAa B TCUCHUE TO/1A;
Z - KOJINYECTBO MPUYHH;
7 - IOPSIAKOBBIN HOMEp MPUYUHBI.
3.1.24. BepositHOCTb (Q; (/1)) BRIYUCISIIOT AJI BCEX 3JIEMEHTOB 00BEKTa 1Mo (hopmyJie



m
0h)=22 3¢

Fr (60)

riae Ks - ko dument 6e30nacHOCTH, ONpeaesIeHHe KOTOPOTO U3JI0KEHO B pasil. 4;

Tp - AHAJIM3UPYEMBII TIEPHOJ BPEMEHH, MUH;

M - KOJTMYECTBO BKJIIOYEHH M€Y B T€UCHHE aHATU3UPYEMOT0 Mepro/ia BPEMEHH;

Tj - BpeMs pa0OThl Ie4u I-ro 3JIeMEHTa OO0BbEKTa HpPU j-M €€ BKIIOYEHUM B TEUEHHE

aHAJIM3UPYEMOI0 IEPUO/IA BPEMEHU, MUH.

3.1.25. BepostHoctu (Qi (h2)), (Qi (h3)), (Qi (ha)), (Qi (hs)) u (Q; (he)) BBIMUCIAIOT TOIBKO ISt
NEHCTBYIOINX M CTPOSIIUXCS OOBEKTOB HA OCHOBE CTATHCTHYECKUX JaHHBIX aHAJIOTHYHO
BepoATHOCTH 10 Gopmyie (60).

3.1.26. HarpeB BemiecTBa, OTIEIbHBIX Y3JIOB M IIOBEPXHOCTEH TEXHOJIOTHMYECKOTO
o0opyaOBaHUs i-TO DIEMEHTa OO0OBEKTa, KOHTAKTHUPYIOUIMX C TOpIouYeld Cpeaoi, BhIIIe
JOIYCTUMOW TeMIteparypsl (coObitue 7/,) BOZMOXECH TpU pean3aruu Jito0oi u3 K, mpuduH.
BeposaTHOCTE BBIUUCISIOT IO hopMyIie

0.(TH,) =1~ 1I[1- 0,(K,)] 61

rae Qi (Ky,) - BEpOSITHOCTD peaiu3aiuu 1000 u3 K, NpuuuH, MPUBEICHHBIX
HUXKE;

Qi (K1) - BepOSITHOCTh HarpeBa roplYero BEIECTBa WJIN MOBEPXHOCTH OOOPYIOBaHUS i-I'O
AJIeMEHTa O0BEKTa NpPU BO3HUKHOBEHUU TMEPETPY3KU DIEKTPOCETH, MAaUIUHBI U
anmnapaToB B TEUEHHUE roa:

Qi (K;) - BEpOSATHOCTh OTKa3a CHCTEMbl OXJIAXKJICHHs armapara i-ro 3JIeMEHTa OObEeKTa B
TE€YECHHE I0J1a;

Qi (K3) - BEpOATHOCTb HarpeBa IOBEPXHOCTEM M TOPHOYUX BELIECTB IIPU BO3HUKHOBEHHH
MOBBILICHHBIX IEPEXOJHBIX CONPOTUBIEHUN JJIEKTPUYECKUX COCIAMHEHUH I-10
arieMeHTa 00BEKTa B TEUEHUE T0/1a;

Qi (K4) - BepOSTHOCTh HCIIOJIb30BAaHUs 3JIEKTPOHArpeBaTeIbHbIX MPUOOPOB B i-M 3JIEMEHTE
00BEeKTa B TEUECHUE TO/1A;

Qi (Ks) - BEpOATHOCTb HAarpeBa MOBEPXHOCTEH MPU TPEHHUHU B MOAIINUIIHUKAX B i-M DJIEMEHTE
00BEeKTa B TEUECHUE TO/A;

Qi (K) - BEpOATHOCTb pa3orpesa OT TPEHUs TPAHCIIOPTHBIX JIEHT U IPUBOIHBIX PEMHEN B i-M
AJIEMEHTE B TEUEHUE T0/1a;

Qi (K7) - BeposiITHOCTh HarpeBa MOBEPXHOCTEW HHCTPYMEHTA U MAaTEPHUAIIOB
pu 00paboOTKeE B i-M 3JIeMEHTE 00beMa B TEUEHUE TO/Ia;

Qi (K3) - BEpOATHOCTh HAarpeBa rOPIOYMX BELIECTB B i-M 3JIEMEHTE OOBEKTa |0 OMACHBIX
TEMIIEPATyp IO YCIOBUAM TEXHOJIOIMUECKOI0 Ipolecca B TEYEHUE ro/ia.

3.1.27. Tleperpy3ka 5JEKTpUUYECKUX KOMMYHHKAIIMA, MallMH ¥ anmapatoB (coObiTue K))
BO3MO>KHA IPU HEUCIIPABHOCTU MJIM HECOOTBETCTBHUM alapaTOB 3aLIUTHI AEKTPUUECKUX CETEH,
a TakKe MpH peanu3auu Jr000i U3 NpuuuH Yo,

BepositnocTs (Q; (K)) BBIYUCISIOT TIO (hopMyIie

Qi(Ko:{l—n{Z [l—Q,(ym)]} 0,(2),

(62)
re Qi {ym) - BEPOATHOCTb peau3aliu J000N U3 Yy MPUYHH, IPUBEACHHBIX HUXKE;
Qi (y1) - BEpOATHOCTb HECOOTBETCTBHSI CEUEHMsI 3JIEKTPONPOBOJHUKOB Harpyske

BJ'ICKTI)OHPI/IGMHI/IKOB B [-M DJIEMEHTE B T€UEHUE roaa,

Qi (y2) - BEpOSATHOCTh MOJKIIOYCHHS JOTIOTHUTEIbHBIX 3JEKTPOIPUEMHHUKOB B i-M JIEMEHTE
00BEKTa B DJIEKTPOIIPOBOJIKE, HE PACCUYUTAHHOM HA 3Ty HArpy3KYy;

Qi ()3) - BEpOATHOCTh YBENMYECHHS MOMEHTA Ha Bajy JJCKTPOABUTaTels B i-M 3JIEMEHTE
00BbEKTA B TEUEHHE TO/A;

Qi (Y1) - BEpOSTHOCTD TMOBBIIICHUS HAMPSKEHHUSI B CETU i-TO DJIEMEHTa 00BEKTa B TECUCHHE



roja;
Qi (ys) - BeposATHOCTh OTKIIOYEeHMs (a3bl (AByX(as3HbIl pekuM paboThl B YCTaHOBKax
Tpex(}a3HOro ToKa) B CETH i-T0 3JIEMEHTAa 00bEKTa B TEUEHUE TO/1a;
Qi (y6) - BEpPOATHOCTh YMEHBIICHUS COMPOTUBICHUS INIEKTPONPUEMHHUKOB B i-M 3JIEMEHTE
00BCKTa B TCUCHHUE T'0/1A;
Qi (z) - BEpOSTHOCTh OTCYTCTBHUSI HEHUCHPABHOCTH HJIM HECOOTBETCTBUS alNapaToB 3alUThI
AIEKTPUUECKUX CUCTEM i-TO DJIEMEHTA 0OBEKTA OT MEePErpy3KH B TEUCHUE TOA.

3.1.28. Bepostroctu (Q; (y1)), (Qi (2)), (Qi (y4)), (Qi (¥5)), (Qi (¥6)) BBIUUCISAIOT TOJBKO LISk
JNEHCTBYIOIINX U CTPOSIINXCS 00BEKTOB aHAIOTUYIHO BeposTHOCTH (Q; (h1)) o hopmyiie (60).

3.1.29. BepostHocth (Qi (y3)) BBIUUCISIIOT Ui JEUCTBYIOMIMX WU CTPOSIIUXCS OOBEKTOB
aHayiormyHo BeposTHOcTH (Q; (h;)) mo dopmyrne (60)), a AIsS TPOSKTUPYEMBIX OOBEKTOB
aHanornyHo BeposTHOCTH (Qi (&) mo dopmyne (43), Kak BEpPOSTHOCTh 3aKIMHUBAHUS
MEXaHU3MOB, PUBOJUMBIX B IEUCTBHE 3JIEKTPOABUTATEIIEM.

3.1.30. BepositHOCTB (Q; (2)) BBIYUCISIIOT JAJIS IEHCTBYIOIINX JIEMEHTOB 00BEKTa aHAJIOTUIHO
BeposTHOCTH (Qi (h1)) mo ¢opmyne (60), mIs NPOSKTUPYEMBIX 3JIEMEHTOB MPU OTCYTCTBHU
armapaToB 3allUThl PUHUMAIOT PAaBHOW €IMHHUIIE, & TIPU UX HATWYUU BBIYHCISIOT aHAIOTHYHO
BeposTHOCTH (Q; (¢4,)) o dhopmyiie (43).

3.1.31. BepostHoctu (Q; (K>)) BBIUHCISIIOT JJIsi TPOSKTUPYEMBIX JJIEMEHTOB OOBECKTA
aHAJNIOTMYHO BeposTHOCTH (Q; (&) mo Qopmyne (43), KaKk BEpOATHOCTh OTKa3a YCTPOMWCTB,
o0ecreynBarONINX OXJIAXKJACHHUE ammaparta, a IS CTPOSAIIUXCS U JEHCTBYIOIIMX 3JEMEHTOB
aHajJoruyHo BeposATHOCTH (Q; (1)) mo dhopmyiie (60).

3.1.32. BepositHocTs (Qi (K3)), (Qi (K4)) 1 ( Qi (Kg)) BBIYUCIAIOT TOJIBKO JJIs1 ACHCTBYIOIIUX U
CTPOSIINXCSE 00BEKTOB aHAIOTMYHO BeposiTHOCTH (Q; (h1)) o hopmyite (60).

3.1.33. BepositHocTh (Q;i (Ks)) u (Qi (K7)) BBIUUCHSIOT JJIsi MPOCKTUPYEMBIX 3JIEMEHTOB
0o0bekTa aHajmoruyHo BeposTHocTH (Q; (&) mo dopmyne (43), Kak BEpOSTHOCTh OTKa3a
CHUCTEMBl CMa3Kd MEXaHU3MOB i-rO JJIEMEHTA, a AJSl CTPOSIIUXCS U JEHCTBYIOMIMX SJIEMEHTOB
aHajoruyHo BeposATHOCTH (Q; (1)) mo dhopmyiie (60).

3.1.34. BepositHocTh (Q; (Ks)) NpUHUMAIOT pPAaBHOW €IMHHUIIE, €CIU B COOTBETCTBHM C
TEXHOJIOTHUYECKON HEOOXOJUMOCTHIO TMPOUCXOIUT HArPEB TOPIOYHMX BEIIECTB 10 OIMACHBIX
TEMIEPaTyp, WIH HYJIIO, €CIIH TAaKOH MpoIiecc He MPOUCXOIMNT.

BepostHocts (Qi (TH,)) mnosiBIeHHWS B TOPIOYEM BEIIECTBE WM MaTepualie 04aroB
9K30TEPMHUUECKOTO OKHCICHUSI MU PA3I0KEHUs, IPUBOIALINX K CAMOBO3TOPAHUIO, BHIYUCIISIOT
o popmyIe

Q,(TH,) =1~ I [1-0,(m,)] 63)

rae Qi (my) - BEPOATHOCTD peaiM3alliu JTI000M U3 my, MPUYNH, TPUBEACHHBIX
HIDKE;
Qi (m)) - BEpOSITHOCTD MOSBJIICHHS U [-M 3JIEMEHTE 00BEKTa O4ara TerjIoBOr0 CaMOBO3TOPaHUs
B TCUCHHE T'OJ1a;
Qi (my) - BEpOSTHOCTH TOSIBIICHUS B i-M 3JIEMEHTE 00beMa odyara XMMHUUECKOTO BO3TOPAHHUS B
TEUYCHHUE Iojia;
Qi (m3) - BEpOATHOCTH TOSBJICHHS B I-M DJIEMEHTE OOBEKTa o4yara MUKpPOOHOJIOTUYECKOTO
CaMOBO3TOpaHUsl B TEUEHUE I0/1a.
3.1.35. BepositHOCTB (Q; (1)) BEIYUCIISIFOT JIJIS1 BCEX AJIEMEHTOB 00BEKTa 110 hopMyJIe
0,(m)=Q,(R)- Q,(B,), (64)
rae Qi (P;) - BEpOSTHOCTH TOSBICHUS B i-M JJIEMEHTE OOBEKTa B TEUEHHE T0Jla BEIECTB,
CKJIOHHBIX K TE€IJIOBOMY CAMOBO3TOpPaHUIO;
Qi (P;) - BepOsTHOCTh HarpeBa BEIIECTB, CKIIOHHBIX K CAMOBO3TOPAHMIO, BHIIIEC 0€30MacHOM
TEMIIePaTyPhl.

3.1.36. BepositHocTh (Q; (P))) BBIYUCISIIOT JUIsl BCEX DJIEMEHTOB 00BekTa 1mo (hopmynam (60
unu 43).



3.1.37. BepositHocTh (Qi (P2)) NIpUHUMAIOT PaBHOM €IMHULIE, €CJIU TeMIlepaTypa cpeibl, B
KOTOpPOW HaXOJHMTCS 3TO BELIECTBO, BBIIIE MIIM paBHAa O€30MIACHOM TEMIIEpaType WK HYJIO, €CIIU
TeMIIEpaTypa CPe/Ibl HIDKE ee.

be3omacHyto TemrepaTypy cpeipl Ui BEHIECTB, CKIIOHHBIX K TEIJIOBOMY CaMOBO3TOPAaHHUIO
(t5), °C, BRIYUCISIOT 110 OpMyIIe

t, = 0,72‘6, (65)
/i€ f. - TEMIepaTypa cCaMOBO3TOpaHUs BEIIECTBA, BbIuncisiemas 1o 1. 5.1.6, °C.
3.1.38. BepositHOCTh (Q; (7)) BEIUMCISIIOT 17151 BCEX AIEMEHTOB 00beKTa 1Mo ¢hopMmyie
Qi(mz):Qi(gl)'Qi(gz), (66)
rae Qi (g1) - BEpOSITHOCTh MOSIBIICHUS B i-M 3JIEMEHTE 00bEKTa XMMHUECKH aKTUBHBIX BEIICCTB,
pearupyommux MeXIy Co00i ¢ BBIIEICHHEM OOJBIIOTO KOJIMYECTBa TEIUIa, B
TEUCHHE TOJa;

Qi (g2) - BEpOSITHOCTh KOHTAKTa XUMUYECKHA aKTUBHBIX BEIIECTB B TCUCHHUE T'0JIa.

3.1.39. BepositHoctu (Q; (g1)) 1 (Qi (g2)) BEIUUCIAIOT aHAIOTMYHO BepoaTHOCTH (Q; (h;)) 1o
hopmyie (60), ecnu peanuzarusi COOBITHIA g M g2 0O0YCIIOBIIEHAa TEXHOJIOTHYSCKUMH YCIOBUSIMH
WM MEPONPUITUSIMU OPraHU3AIMOHHOTO XapaKTepa U BHIYUCIISIIOT aHAJIOTUYHO BEPOSITHOCTH Q;
(0t,) o hopmyie (43), ecu 3TH COOBITHSI 3aBUCSIT OT HAJCKHOCTH 000Dy T0BAHHMS.

3.1.40. Beposatnocts (Q; (m3)) paccCUUTHIBAIOT AJs JNEHCTBYIOIIMX U CTPOSIIUXCS OOBEKTOB

aHajoruyHo BeposATHOCTH (Q; (1)) mo dhopmyiie (60).

k

3.2. BepostaocTs (Q; ( B, )) TOro0, YTO BOCIIJIAMEHSIOMIASICS CIIOCOOHOCTh ITOSBUBIIEIOCS B
i-M D3JIeMEeHTe OO0BEeKTa n1-TO SHEPreTUYEecKoro (TEIIOBOro) HCTOYHHMKA JOCTaTOYHA st
3aKUTaHUsS K- TOpIOYe Ccpelbl, HaXOMSIIEHCd B OTOM JJIEMEHTE, OINpEeesaeTCs
SKCHEPUMEHTAIBHO WJIM CPaBHEHHWEM MapaMeTPOB SHEPreTUYECKOro (TEIIOBOr0) UCTOYHHUKA C
COOTBETCTBYIOIIUMH MTOKA3ATEIISIMH MOXKAPHOU OMACHOCTH TOPIOYEH CPEIb.

3.2.1. Ecnu panuble s omnpexaeneHus (Q; (Bkn)) OTCYTCTBYIOT WJIM HMX JOCTaTOYHOCTH
BBI3BIBAET COMHEHUE, TO 3HAYEHUE BEPOATHOCTH ((Q; (Bkn)) MPUHUMAIOT PaBHBIM 1.

3.2.2. BepositHOoCTh (Q; (B))) MIPUHUMAIOT PABHOW HYJIIO B CIEAYIOIIUX CIIydasx:

€CJI MCTOYHUK He crocobeH HarpeTh BeulecTBO Bbile 80 % 3HaueHUs TeMIEpaTypbl
CaMOBOCIUIAMEHEHHUsI BELIECTBA WIJIM TEMIIEpaTypbl CAMOBO3TOpPaHUsSl BEIIECTBA, HMMEIOLIETO
CKJIOHHOCTbH K TEIUIOBOMY CaMOBO3TOPaHUIO;

€CJIM SHEprus, NepeJaHHas TEIUIOBBIM HMCTOYHMKOM TOpHOYEMY BellecTBY (mapo-, raso-,
NbLIEBO3AYLIHON cMecu) Huke 40 % MUHMMAJIbHOW SHEPTUU 3a)KUTaHUs;

€ClIi 3a BpeMsl OCTBIBaHUS TEIUIOBOIO HCTOYHHMKA OH HE CIOCOOEH HarpeTh Troprovyue
BEII[ECTBA BBIIIIE TEMIIEPATYPhl BOCTUIAMEHEHUST;

€CIM BpeMsl BO3JIEHWCTBHS TEIUIOBOIO MCTOYHUKA MEHbBIIE CYMMbl MEPUOAA HHIYKIHH
roproueil cpeiapl W BPEMEHHM HArpeBa JIOKaJbHOTO OOBEMa JTOM CpeAbl OT HadaJbHOU
TEMIIEpaTypbl A0 TEMIIEPATypbl BOCIUIAMEHEHUSI.

3.3. JlaHHBIE O MOXAPOOMACHBIX MMapaMeTpax UCTOYHUKOB 3KUTaHUS PUBEJICHBI B pa3l. S.

3.4. Tlpu 00OCHOBaHMHM HEBO3MOXHOCTH pacueTa BEPOSTHOCTU TMOSBICHHUS HMCTOYHHUKA
3@KHTaHUsT B PAcCMaTPUBAEMOM dJEMEHTE OOBEKTa C YYETOM KOHKPETHBIX YCJIOBHH €ro
9KCILTyaTalluy JI0MYCKAeTCs BBIYUCISATE 3TOT MapamMeTp mo Gopmyie

— —(r/7,;)
Qi(H3)—1—€ R (67)
I T - BpeMs paboTHI i-TO 3JIeMEHTa 00BbEKTA 32 aHAJTM3UPYEMBII ITEPHO] BPEMEHH, U,
r, =3,03-10*E}?

s - cpenHee BpeMs paboThI i-T0 3JIeMEHTa 00BEKTa /10 TOSIBJICHUSI OJTHOTO
WCTOYHHKA 3a)KUTaHus, 4; (Ep - MUHUMalIbHAs! SHEPTUs 32)KUTaHHUs TOPIOYEH Cpelbl i-To
aneMeHTa o0beKkTa, JIK).

3.5. Tlpu HeoOXOAMMOCTH YYHTHIBAIOT W HWHBIC COOBITHS, MPUBOISAIIME K TIOSBICHUIO

UCTOYHUKA 32)KUTAHHUS.

4. O01mme TpeGoBaHMs K MpPorpaMmMe c6opa U 00padOTKH CTATHCTHYECKUX JTAHHBIX



4.1. Tlporpammy cOopa CTaTHCTUYECKHX ITaHHBIX pa3padaThBalOT IS JIEHCTBYIOIINX,
CTPOSIIUXCA M MPOCKTUPYEMbIX OOBEKTOB Ha OCHOBE aHajlu3a I0KapHOH ONAacHOCTU
MIOMEIICHUH B TEXHOJIOTHYECKOTO 000y T0BaHHS

4.2. Ananu3 moXapHOW OMAcCHOCTH MPOBOJAT OTIENBHO IO KaXJA0MY TEXHOJIOIMYECKOMY
ammapary, TOMEIICHHIO W 3aKaHYUBAIOT pPa3pabOTKOW CTPYKTYpHOH CXEMbl MPUYHHHO-
CJIEZICTBEHHOW CBS3M I10’KapOB3pPBIBOONACHBIX COOBITUH, HEOOXOIUMBIX M JOCTATOYHBIX IS
BO3HMKHOBEHHUS T0Kapa (B3pbIBa) B 00BEKTE (J1ajiee - MOJIENIb BOZHUKHOBEHUS moxapa). O0muit
BUJI CTPYKTYPHOM CXeMbl BOSHUKHOBEHHMSI [T0’Kapa B 3[JaHUU TIOKa3aH Ha YeprT. 2.

4.3. CTatucTHyeCcKue TaHHBIE O BPEMEHHU CYIIECTBOBAHUS MOXKAPOB3PHIBOOIACHBIX COOBITHIA
Ha JIEHCTBYIOUIMX M CTPOSALIMXCS OOBEKTaX M BpPEeMEHM O€30TKa3HOM pPabOThl pa3iIUYHbBIX
U3JICTIUI TIPOCKTUPYEMBIX OOBEKTOB COOHMPAIOT TOJIBKO MO COOBITHSM KOHEYHOTO YPOBHS,
NPUBEJCHHBIM Ha MOJEIM BO3HHKHOBEHHS I0XKapa, AJs KOTOPBIX B METOAE OTCYTCTBYIOT

AHAJIIUTUYCCKNUEC 3aBUCUMOCTH.

HAH

EXZ 2z

{77, (874, | [ 79,80y |

Yepr. 2

4.4. Ha ocHOBaHMM MOJENM BO3HUKHOBEHHS IOXKapa IO KaXJAOMy 3JIEMEHTY OOBeKTa
paszpabareBaloT GOpMBI cOOpa CTATHCTUYCCKOW WHMOpPMANMHA O TMPUYHHAX, PEaTH3AIHS
KOTOPBIX MOXET IPUBECTH K BOZHUKHOBEHHUIO MOXKapa (B3pbIBa).

4.5. CratucTideckyio HH(GOpPMAIHIO, HEOOXOJUMYIO JUIsl pacdyeTa MmapaMeTpoB HAJAEKHOCTH
Pa3IMYHbBIX U3/ENUH, UCIOIB3YEMbIX B IPOCKTHOM pEIIeHUH, COOMPAET MPOEKTHAsT OpraHU3aLIHsl
Ha JercTByrommx oobvekTax. [Ipu sToM [Tt HaOMIONEHNS BBIOMPAIOT M3JENus, padoTaromue B
[EepuoJT HOPMAJbHOM OHKCIUTyaTalluM M B YCIIOBHSX, HIEHTHUYHBIX TE€M, B KOTOpPbIX OyZer
9KCIUTYaTUPOBATHCS MIPOSKTUPYEMOE H3/ICIHE.

4.6. B kadyecTBe HCTOYHHMKOB HH(pOpMAIMU O PpabOTOCIOCOOHOCTH TEXHOJOTHYECKOTO
000py1I0BaHUS UCTIOIB3YIOT:

JKYpHAJIbl CTapILEro MallMHHUCTA;

CTapIIero anmapaTyuKa;

HayaJlbHUKA CMEHBI;

ydeTa nmpodera 000py10BaHMS;

ne(eKToB;

PEMOHTHEBIE KapThI;

eXXeMeCsUHbIE (eKEKBapTaIbHbIC) TEXHUUECKUE OTUEThl; OTYEThl PEMOHTHBIX CITYKO;

rpaduK MIaHOBO-TIPEIYTIPEAUTEILHBIX PEMOHTOB;

€KEMECSIUHbIE OTYEThI 00 UCTIOIBb30BaHUHN 000PY10BaHMS;

CIpaBOYHBIC U MMACTIOPTHBIEC JAHHBIE O HAJACKHOCTH PA3IMYHBIX HJIIEMEHTOB.

4.7. Ucrounnkamu nHGOpPMALMU O HApyIIEHUH MPOTUBONOKAPHOIO PEKUMa B MMOMELICHUSX,
HEHCIIPABHOCTH CPEJICTB TYIICHHS, CBSI3U M CUTHAIHM3AINHN SBISTFOTCS:

KHUTa Ci1y>k0bl 00beKTOBOM noskapHoit yactu MBJ] CCCP;

JKYpHAJ JTOTIOIHUTENIFHBIX MEPONPUATHI MO0 OXpaHe 00beKTa (sl 0OBEKTOB, OXPAHIEMBIX
noxxapHou oxpanor MBJI CCCP);

KypHall HaONIONEHWs 32 TPOTHUBOMOXKAPHBIM COCTOSIHUEM O00BeKkTa (IIsi OOBEKTOB,
oxpansieMbIx noxxapHout oxpano MB/[ CCCP);



JKypHaJI OCMOTpa CKIIAJOB, JJAOOPATOPHA M APYTHX MOMEMICHUH Tepell WX 3aKPhITHEM II0
OKOHYaHUU PabOTHI;
npeanucanus ['ocynapctBenHoro nmoxapHoro Haazopa MBJ CCCP;

aKThl TOXKAPHO-TEXHUYECKUX KOMHUCCHH O TPOBEPKE MPOTUBOIOXKAPHOTO COCTOSIHUS
00BEKTOB;
aKThl O HAPYUICHUM TPaBWI [OXKAPHOH O€30IacHOCTH OpraHoB [ ocymapcTBEHHOTO

noxkapHoro Haazopa MBJI CCCP.
4.8. Ilpu pazpabotke Gpopm cbopa u 00pabOTKH CTATUCTUUECKOM MH(OPMALIUY UCTIOTIB3YIOT:
HACTaBJICHHE TI0 OpraHW3alud TNPO(UIAKTHYECKOW pabOThl Ha OOBEKTaX, OXpPaHIEMbBIX
BOCHU3UPOBAaHHOMU U npodeccruoHanbHoi noxapHoit oxpansl MBI CCCP;
ycTaB ciyk0bI moxapHoit oxpansl MBJ] CCCP;
dbopMy, IpUBEACHHYIO B Ta01I. 4.

Tabnuuna 4
Haumenoanue Amnamsupyemoe cobbitie | ITopsiikoBerit Jara u Bpems Bpewms T O6uiee
aHAIN3UPYEMOTO (mpuunHAa) HOMEp CyIIecTBOBaHM | BpeMs (T)
JJIEMEHTa HaumenoBanue | O603HaueHne | peain3ainy | oOHapyKeHUs yCTpaHEHUs COOBITHS paboTsl i-
o0bekTa COOBITHS | (BO3HMKHOBEHUS) | (BOSHUKHOBEHMS) MIPUYUHBI O
(mpu4uHbBI) IPUYUHBI [PUYUHBL 3JIeMeHTa
o0BbeKTa,
MHH
Kommpeccop Pazpymienue b 1 01.03.84 1.3.84 5 18%1*
TIEPBOTO Kackaja Y3JI0B H 10-35 10-40
nerajen 2 10.4.84 10.4.84 4
MIOPUIHEBOM 15-17 15-21
TPpyHIIbL 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 ocHOBaHUM COOpaHHBIX JAHHBIX BBIYUCIAIOT Kod(p¢uiueHt Oe3omacHocTH Ks B
CJIEYIOLIEH MOCIe10BATEIbHOCTH.
4.9.1. BBIUUCIAIOT CpeHEee BpeMs CYIIECTBOBAHHUS IOKapOB3PHIBOONACHOTO COOBITHS (Tp)
(cpenHee BpeMsi HAXOXKIEHHS B OTKa3e) 1o (hopmyiie

1 i
Ty =— T
0 Jj?

m =

rac "Cj - BpeMs CyIICCTBOBAHUA I-TO MOXXapOB3PBIBOOITIACHOT'O CO6I>ITI/I$I, MHH;

m - o0lllee KOJMIECTBO COOBITUH (M3EIINH);
J - IOPSIIKOBBIM HOMEP COOBITHS (U3IEITHS).

(68)

49.2. ToueuHyro oOueHkKy aumcnepcun (Dg) cpeaHero BpEMEHM CYIIECTBOBaHUS
M0KapPOB3PHIBOOIIACHOTO COOBITUS BRIYUCIISIFOT 110 (hopMyIie
1 & 2
D, —12(Tj—2'0).
m=1 j (69)

4.9.3. CpeaHee KBaApaTUUYECKOE OTKJIOHEHHE (Orp) TOUYEUHOW OIIEHKU CPEJHET0 BPEMEHU
CYIIIECTBOBAHHS COOBITHS - Tp BEIUUCIIAIOT TIO (hopMyJIe

0, =D, = % i(fj —7)".
m=1 =

4.9.4. 13 Tabn. 5 BeIOMparoT 3HaueHUE KO3 PuUIEeHTa f3 B 3aBUCUMOCTH OT YHCJIA CTENEHEH
cBoOo 6! (m-1) mpu moBepuTenbHOM BepostHOCTH [$=0,95.

(70)

Ta6auma 5
m-1 | | 2 |  or3m05 016 10 10 Or 11 710 20 20
1 1271 | 430 | 3,18 2,45 2,20 2,09

4.9.5. Kosddunuent O6e3omacHoctu (Ks) (KOd(hGUIMEHT, YYHUTHIBAIOUINN OTKIOHEHUE
3HAUEHUsl TapaMerpa Tp, BBIYHCIEHHOro 1Mo Qopmyne (68), OT ero UCTHHHOTO 3HAYCHUS)




BBIUUCIISIOT U3 (OPMYJIbI

K, =1+ Ll ,
% (71)

4.9.6. Ilpu peanuzauuu B TEYEHHE T0Jla TOJBKO OJHOrO COOBITHS KO3(PPHUIHEHT
0€30MacHOCTH MPUHUMAIOT PABHBIM €IUHUIIE.

5. OnpenesieHne MOKAPOONACHBIX MAPAMETPOB TEMJIOBbIX HCTOYHUKOB HHTEHCHUBHOCTH
O0TKA30B 3JIEMEHTOB

5.1. IToxxapoonacHble mapaMeTphbl TEMJIOBBIX UCTOYHUKOB

5.1.1. Pa3pso ammocgeproeo snexmpuvecmaa

5111 Ilpamoti yoap monnuu

OrnacHOCTh MPSIMOTO yAapa MOJHUU 3aKJII0YAaeTCsl B KOHTAKTe TOPHOYEH Cpelbl C KaHAJIOM
MoJHuHU, TeMneparypa B koropom aocturaetr 30000 °C npu cuie toka 200000 A u BpeMeHH
neiictBus okoio 100 Mxc. OT npsIMOro yzapa MOJIHMM BOCIUIAMEHSIOTCS BCE TOPIOYHE CPENBI.

5.1.1.2. BmopuuHnoe 6030eticmeue MOIHUU

OnacHOCTh BTOPUYHOI'O BO3JCUCTBUS MOJIHMM 3aKJIIOYAeTCs B HCKPOBBIX pa3psax,
BO3HUKAIOIIUX B  pe3yibTare HWHAYKIMOHHOTO U  AJIGKTPOMArHUTHOTO  BO3JEHCTBUS
aTMOC(EPHOro BJIEKTPUYECTBA Ha IPOU3BOJACTBEHHOE O000pyAOBaHHE, TpPyOONpOBOABI U
CTPOUTEIbHBIE KOHCTPYKIIUUA. DHEPTHs UCKPOBOTO pa3psaa mpesbimaet 250 M/ u mocratouna
JUIs1 BOCIUIAMEHEHUS TOPIOYUX BEIIECTB C MUHUMAJIBLHOM 3Heprueit 3axxuranus 1o 0,25 JIx.

5.1.1.3. 3anoc evicokoco nomenyuala

3aHOC BBICOKOTO MOTEHIMAJA B 3/[aHUE MPOUCXOIUT MO METANIMYECKUM KOMMYHHKAIUSM HE
TOJIbKO TPU HMX MPSIMOM IMOPAKEHUH MOJHHUEH, HO U IPU PACIONIOKEHUH KOMMYHHKAIM B
HETOCPEJCTBEHHONW ONM30CTH OT MOJHMEoTBOoAa. [Ipu cobmiogeHnn Oe30MacHBIX pPacCTOSHHUNA
MEXIy MOJHHEOTBOJAAMH U KOMMYHHKAIUSIMU DHEPIrHsi BO3MOXKHBIX HMCKPOBBIX pa3psioB
nocrturaet 3HadeHuit 100 [Ix u 6onee, TO €CTh JOCTaTOYHA JUIsl BOCIIZIAMEHEHHS BCEX TOPIOYUX
BELIECTB.

5.1.2. Dnexmpuueckas ucxkpa (dyea)

5.1.2.1. Tepmuueckoe deticmgue mokog KOPpOmMK0O20 3aMbIKAHUS

Temneparypy mnpoBogHHMKa (ty,), °C, HarpeBaeMoro TOKOM KOPOTKOIO 3aMbIKaHMS,
BBIYHCIISIOT TI0 (hopmyie

133'R.TK3
=1, 4Lk

np H 4

Cpmyy (72)
IZi€ 1, - HadaJlbHas TeMIepaTypa NpoBoaHuKa, °C;

Iy 5 - TOK KOPOTKOTO 3aMbIKaHUs, A;

R - conporusnenue nposoauuka, Om;

T3 - BpEMsI KOPOTKOT'O 3aMbIKaHMs, C;

Cup - TEIIOEMKOCTb IPOBOIHUKA, Jox-xr K

Myp - Macca IPOBOJHMKA, KT.

BocnnamensaeMocTs kabenss U MPOBOAHMKA C M30JIALMEH 3aBUCUT OT 3HA4€HUs KPaTHOCTHU
TOKa KOPOTKOT'O 3aMbIKaHUS [y s, T. €. OT 3HAUEHUS OTHOLIECHHUS [ ; K JAIUTEIBHO JOIYyCTUMOMY
TOKY Kabens wiu npoBojaa. Ecnu sta kpatHOCTh Ooubiie 2,5, HO MeHbie 18 s xkabens u 21
JUIsl TIPOBOJA, TO MPOUCXOAUT BOCINIAMEHEHHUE ITOJTMBUHWIXJIOPUIHON N30IISIIUH.

5.1.2.2. Dnekmpuueckue uckpuol (Kaniu memania)

DOJNeKTpu4ecKkue MCKpbl (Kalull MeTaula) o0pa3yloTcst MpH  KOPOTKOM — 3aMbIKaHUU
JIEKTPOIIPOBOJIKH, DJIEKTPOCBAPKE M MpPHU IUIABICHUU DJIEKTPOAOB DSJIEKTPUYECKHUX JIaMII
HaKaJIMBaHUS OOILIEro HasHaueHus. Pa3mep kamenp Meramia MpH 3TOM JOCTUTAaeT 3 MM (Ipu
MOTOJIOYHOM cBapke - 4 Mm). [Ipy KOPOTKOM 3aMBIKAHUHU U 3JIEKTPOCBAPKE YACTHUIIBI BBUIETAIOT
BO BCEX HAMPABICHHAX, M HMX CKOPOCTh He mpeBbimmaer 10 m 4 M-c’' COOTBETCTBEHHO.
Temmnepatypa Kareab 3aBUCUT OT BUJIa METaJljla U paBHA TeMIepaType MiaBieHus. Temneparypa
Karejab aJIOMHMHMS IPU KOPOTKOM 3aMbikaHuu pocturaer 2500 °C, temneparypa CBapOUYHBIX



YACTHUIl U HUKEJIEBbIX YacTull Jiamn HakanuBanus gocturaet 2100 °C. Pazmep kanenb npu pe3ke
MeTasuia 1octuraer 15-26 MM, ckopocTs - 1 mc’ temneparypa 1500 °C. TemnepaTypa ayru npu
capke u peske npocturaer 4000 °C, mo3romy ayra sIBISE€TCSI UCTOUHMKOM 3aKUTaHUSl BCEX
TOPIOYMX BELIECTB.

30Ha paszjera YacTUIl NPU KOPOTKOM 3aMBIKAHWU 3aBUCUT OT BBICOTHI PaCHOJIOKEHUS
IIPOBO/Ia, HAYAJIbHOM CKOPOCTH I0JIETa YACTHUII, yIila BbIJIETa U HOCUT BEPOSTHOCTHBIN XapakTep.
[Ipu BbIcOTE pacnosokeHus nposoja 10 M BEpOATHOCTb MOMAJAaHUS YACTHIl HA PacCTOSHUE 9 M
coctaisier 0,06; 7 m - 0,45 u 5Sm - 0,92; mpu BBICOTE PACIHOJIOKEHUS 3 M BEPOATHOCTH
nonajaHus yactull Ha paccrosinue 8 M coctasisieT 0,01, 6 m - 0,29 u 4m - 0,96, a ipu BeicoTe 1
M BEpPOSITHOCTH paziiera yactuil Ha 6m - 0,06, 5 M - 0,24, 4 m - 0,66 u 3 M - 0,99.

KonndecTBO TEIIIOTHI, KOTOpPOE Kaluii MeTajula CIocOOHa OTaaTh TrOprouel cpepe mnpu
OCTBIBAaHUHU JI0 TEMIIEPATYPhl €€ CAMOBOCIUIAMEHEHUSI, PACCUUTHIBAIOT CIIEITYIOIIMM CIIOCOOOM.

Cpe/IHIO CKOPOCT MOJIETa KAILIA METalIa P CBOGOIHOM MafeHHH (1), M-C ', BBIIHCIISIOT
o ¢popmyIe

), = 0,5 2gH s (73)

rae g=9,81 mc! - yCKOpeHue CBOOOIHOTO Ma/ICHUs;

H - BBICOTA magcHus, M.
O0peM kammm Metaiuia (Vy), M3, BBIYHUCIISIIOT TI0 hopmyiie

3
v, = 2% _ 50407,
(74)
rae dy - TuaMeTp Karuid, M.
Maccy karuu (my), KT, BRBIYUCIISIOT TI0 opMyJie
m =V, Py, (75)

r7€ P - IJIOTHOCTh METaslIa, KrM .
B 3aBucHMOCTH OT TPOIOJDKUTEILHOCTH TIOJIETa KAarUld BO3MOXXHBI TPH €€ COCTOSHHS:
KUJKOE, KPUCTAIU3AIUH, TBEPIOE.
Bpemsa monera kamiau B pacliiaBI€HHOM (KHMIKOM) COCTOSHMM (Tp), C, PACCUMTBHIBAIOT IIO
dbopmyne
_ C,-m,

.In TH _To

T >
a8, T,-T, (76)

P
rie Cp - ylenpHas TeMI0eMKOCTb pacillaBa MeTalia, Tk 'K
My - Macca Karuiu, KT
Sk=0,785 dzk - TUIOMIA/Ih TOBEPXHOCTH KaIlIH, Mz;
Ty, Tun - TeMIeparypa Kaljld B Hadaje IMoJieTa W TeMIepaTypa IUIaBJICHUS MeTallia
COOTBETCTBEHHO, K;
Ty - TemnepaTypa OKpy>Karolel cpeasl (Bo3ayxa), K;
a - k03hHUIMEHT TerooTaAa4H, BT, M2 K,
KoadduimeHT TennooTaauu onpeaensioT B CleayolIel mocaea0BaTeIbHOCTH:
a) BEIYHCIISIOT yrciio PeitHonbaca mo hopmysie
Re = wk_'dk’
v (77)
rae dy - AUaMeTp Karuiu M;
v=15,1-10" - k09 PHUIHEHT KHHEMATHYIECKOH BA3KOCTH BO3yxa mpu Temmepatype 20°C, m>c .
0) BeIYUCIIIOT KpuTepuit Hyccenbra mo dhopmyie
Nu = 0,62Reo’5 . (78)

B) BBIUYUCIISIIOT KO PHUIMEHT TeruiooTaauu 1o Gpopmyie



4, (79)
e A,=22-10" - koadumment TemmonposogHOCTH Bo3ayxa, Brm -K .
Ecnn T<T,, TO KOHEUHY0 TEMIIEpaTypy KaIlIU ONPEIEsIoT 1o hopmMyIe

KOH

7).
p M (80)
Bpewmst monera karuii, B Te4€HHE KOTOPOTO MPOUCXOANT €€ KPUCTALTU3AIMS, ONPEACIISIOT 0
dbopmyne
;- m, -C,,
Kp ’
oS, (T,,—T,) 81)

-1
Irac CKP - YACJIbHAd TCIJIOTA KPUCTAJUIN3AallU MCTAJLIA, H)K'Kl" .

Ecnn 1,<T<(Ty+7T«p), TO KOHEUHYIO TeMIIEpaTypy Kallu ONpelelsiorT o Gopmyie

TK()H = Tnﬂ' (82)

Ecmu T>(T,+Txp), TO KOHEUHYIO TEMIEPATypy Kalllld B TBEPAOM COCTOSHMH ONPEACISAIOT IO
dbopmyne

T, =T,+ (T, —T,) exp —g’l- [c-z, +2,)],
kMY (83)
rae Cy - yAelbHas TEIIOEMKOCTh MeTalia, I[>I<~Kr'1~K'l.
KomngectBo Temma (W), Ik, oTmaBaeMoe Kamuled MeTala TBEPAOMY WIH JKAIKOMY
roproyeMy MaTepuaiy, Ha KOTOPbI OHa ToMaja, BEIYUCISIOT o hopmyre

W:Vk'pk'Ck'(Txon_Tc@)'K’ (84)

rae Tgs - TeMIepaTypa caMOBOCIIaMEHEHHUs roprouero Mmarepuana, K;

K - ko3 dunreHT, paBHbIi OTHOILIECHHUIO TEIJIa, OTIAHHOTO FOpPIOYEMY BEIIECTBY, K SHEPrHH,
3aIlaCeHHOM B Karuie.

Ecnm orcyTcTBYET BO3MOXKHOCTD onpeenenus kodddunuenta K, To npuaumarot K=1.

bonee cTporoe ompenencHue KOHEYHOW TEMIEpPATyphbl KAarllid MOXKET OBITh MPOBEICHO IMPHU
ydeTe 3aBUCUMOCTH KO3 (pUlIMeHTa TeII00TAaYN OT TeMIEPaTyphl.

5.1.2.3. Dnekmpuueckue namnsvl HAKAIUBAHUS 00U €20 HAZHAYECHUS
[To>xapHasi OaCHOCTh CBETUJILHUKOB 00YCJIOBJIEHA BO3MOYXKHOCTBIO KOHTaKTa roproyeit cpeabl ¢
KOJIOOM  OSJIEKTPUYECKOM  JIaMIlbl ~ HAaKaJUBaHWs,  HArpeTod  BBIIIE  TEMIIEPATYpHI

CaMOBOCILIAMCHCHUA rOpIO‘Ieﬁ CpCanbl.
Pomo-ramna 27581

550
300
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I50
107
250
200
150

0o
50

Temnepa mypa, °C

) TR T T T
a 2 6 20 2% 28
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i

1
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Yepr. 3
Temneparypa HarpeBa KOJOBI 3JEKTPHYECKOHN JIAMIIOYKH 3aBHCUT OT MOIIHOCTH JIAMIIBI, €€
pa3MepoB M PACIONIOKEHHUS B MPOCTPAHCTBE. 3aBHCHMOCTh MAaKCHMaJbHOH TemIepaTrypbl Ha
KOJIO€ TOPU30HTAIFHO PACTIONIOKEHHOM JTaMITBl OT €€ MOITHOCTH ¥ BPEMEHHU NPUBEJICHA Ha YEePT.



3.

5.1.2.4. Uckpovr cmamuyecko2o 21eKkmpuiecmea

Onepruto uckpel (W,), [k, cnocoOHONW BO3HUKHYTH IMOJ JCHCTBUEM HAIPSIKCHUS MEXKIY
IUIACTUHOM W KakuM-JTHOO 3a3€MJICHHBIM MPEAMETOM, BBIYHMCISIOT 1O  3amaceHHOU
KOH/ICHCATOPOM SHEPTHH U3 (HOPMYITBI

2
Wu :O,SCU ) (85)

rae C - eMKOCTb KOHJeHcaTopa, D;

U - nanpsokenue, B.
Pa3HocTh MOTEHLIMANIOB MEXIY 3apsDKEHHBIM TEJIOM M 3€MJIEM M3MEpPSIOT JIEKTPOMETpaMu B
peanbpHBIX YCIOBHIX IPOU3BOICTBA.

s 4~
]
T

~y

‘sl
Ly

-+

IR B A R
0 5 10 15 2025 30 35 W
Nomexyuan va venolexe, K

Yepr. 4

Ecin Wy20,4 Wy,s ( Wysrs - MUHHUMaNbHAsg DSHEPrUsl 3aKUTAHUSL CPENbl), TO HCKPY
CTaTHYECKOT0 AJIEKTPUUECTBA PACCMATPUBAIOT KaK HCTOUHUK 3a)KUTaHUSI.

PeanbHyr0 OMacHOCTh MPEICTABISET «KOHTAKTHAs» DIIEKTPHU3ALHUs JIIOACH, paboTarommx c
JIBUOKYIIUMHUCS  TUAIIEKTPUUYECKUMH MaTepuanamu. [Ipy CONPUKOCHOBEHMHM YENOBEKa C
3a3€MJICHHBIM TPEIMETOM BO3HHMKAIOT UCKPHI ¢ 3Heprueit ot 2,5 mo 7,5 mJIx. 3aBUCHMOCTH
SHEPTUU DIIEKTPHUYECKOr0 pa3psijia ¢ Teja YeloBeKa W OT MOTEHIMala 3apsjoB CTaTHYECKOTO
3JIEKTpUYECTBA ITOKa3aHa Ha YepT. 4.

5.1.3. Mexanuueckue (@ppuxyuoHmusie) UCKpbl (UCKpbL OM Y0apa u mpeHusi)

Pa3smepsl UCKp yaapa U TpeHUsI, KOTOpbIE MPEICTaBISAIOT co00i pacKaleHHYIO A0 CBEYCHUS
YaCTHUYKY MeTajlla WM KaMHs, 0ObIYHO He mpeBbimatoT 0,5 MM, a UX TeMmneparypa HaxOJuTCs B
npezenax TeMIepaTypbl IUIABICHHS MeTauia. Temreparypa HCKp, 0O0pa3ylommxcs IpH
COyJapeHUU METAJIOB, CIIOCOOHBIX BCTYNaTh B XMMHUYECKOE B3aUMOJCHCTBUE APYT C APYTOM C
BBIJICJICHUEM 3HAYUTEIBHOTO KOJMYECTBA TEIUIA, MOXKET IPEBHIIIATh TEMIIEPATYPy TUIABICHUS U
MO3TOMY €€ OIPENETSIOT IKCIIEPUMEHTAIBHO WIIA PACUETOM.

KonmdecTBo TEmIOTHI, OTAaBaeMoe UCKPOH MPU OXJIAXKICHHH OT Ha4aJbHOW TeMIEepaTyphl ty
0 TeMIepaTypbl CaMOBOCIIAMEHEHUS TOPIOYEH CpPEeIbl f; BBIYHMCIAIOT 1O dopmyne (84), a
BpEMsI OCTHIBAHHSI T - CICAYIOIIUM 00Pa3oM.

OtHomeHue Temneparyp (O) BEIUUCIAIOT 11O hopMyJie

@n — tH _tCB ,
L, —1, (86)

g,

FHEGEUR IMERTIDUVECKDED PA3PATE,
3
I

r7e t, - Temneparypa Bo3ayxa, °C.
Koadduiment remnootnauu (@), Br-mK', Berancisior mo dbopmyie

-1
T7I€ Wy - CKOPOCTH TI0JIETa UCKPHI, M-C .
CKopocTh HUCKpBI (W), oOpa3yromeics Ipu yaape CBOOOIHO IMaaloIIero Teia, BEIYUCIISIOT

no ¢popmyie
w, = \/2gH , (88)



a TpH yape 0 Bpalaromieecs Teo no popmyre
w, = 27 -n-R, (89)
TJI€ 7 - 4aCTOTa BpalLLEHUH, c'l;

R - panuyc Bpamaromerocs Teia, M.

CkopocTb moJieta UCKp, 00pa3yroImuxcs Ipu padoTe ¢ yAapHbIM HHCTPYMEHTOM, IPUHUMAIOT
paBHO# 16 M-c”', a ¢ BhICEKAEMbIX IIPH X0b0E B 00YBH, MOAOUTOI METAITMUCCKIMH HaGOHKAME
WM TBO3ISIMH, 12 m-c .

Kpurepuii buo Beraucisior no gpopmyie
od,

A, (90)

B =

rae dy - AMAMETpP UCKPBHI, M;
Av - KOO OHUIMEHT  TEIUIONMPOBOJHOCTH  METalla  HWCKPhl  TIPH  TEMIIEpaType
CaMOBOCIUIAMEHEHUS TOPIOYETO BEIIeCTBA (¢5), Brwm LK.
[To 3HaYeHHUSIM OTHOCUTETHHOU M30BITOUYHOM TeMInepaTypsl O, U Kputepus Bi onpeAemnstoT mno
rpaduxy (uept. 5) kpurepuit Dypbe

0/7
1,0 pf000
4
68y 1o
g6 //
a4 400 [ g.
d g1 q
a4 o a0t o
52 2 ; 2 Z :
' r/R=1
ol |
goi gos g1 63 f 5 {0 50100 5001000
Fn
Yepr. 5
JIMUTeNbHOCTh OCTBIBAaHUS YaCTHIIBI MeTaJIA (T), C, BRIYUCISIOT 1O (hopMyJie
F,
— 0 2
T = 1 ’ du Culou ’
u oD

rae Fy - kpurepuiit Oypse;
Cy - TEIUIOEMKOCTh METaJlJla MCKPBhl IpPH TEMIEPAType CaMOBOCIIAMEHEHHsI TOPIOYEro
BEIIIECTBA, I[)K'KF-I'K-l;
Pu - TUNIOTHOCTh METAJIJIa UCKPHI IIPU TEMIIEPATyPe CaMOBOCIUIAMEHEHUS TOPIOYETO BEIECTBA,
KI-M .

[Tpy HANMUYUKM SKCIIEPUMEHTAIBHBIX JAaHHBIX O MOJDKUTAONIEH CIIOCOOHOCTU (PPUKIIMOHHBIX
UCKpP BBIBOJ 00 WX OIMACHOCTH IS aHAJIM3HPYEMOH TOproYei cpeibl MOMyCKaeTcs JenaTh 0e3
MIPOBEICHUS PACUETOB.

5.1.4. Omkpvimoe naamsa u uckpvl ogueameneti (neuveti)

[TocxapHasi OMacHOCTh IUJIAMEHH OOYCJIOBI€HAa HMHTEHCHUBHOCTBIO TEIMJIOBOTO BO3JEHCTBUS
(TUIOTHOCTBIO ~ TEIUIOBOTO MMOTOKA), IUIOMIAABI0 BO3JCHCTBHS, OpPHEHTAUHUEH (B3aUMHBIM
PacIoJIOKEHUEM), MEPUOJUYHOCTBIO U BPEMEHEM €ro BO3JIECHCTBHS Ha TOPIOYUE BEIIECTBA.
[T10THOCTH TEIIOBOrO TMOTOKAa IU(PQPY3HMOHHBIX IIAMEH (CIIMYKH, CBEYHM, Ta30BOH TOPEIKH)
cocramsier 18-40 kBr-m?, a MpPEeABApPUTENIbHO TMEPEMEIIAHHbIX (MasUIbHbIE JIAMIIbI, T'a30BbIE
ropenku) 60-140 kBr-M > B Tab1. 6 IpHBeCHBI TEMIIEPATYPHBIC H BPEMEHHbIC XapPAKTEPUCTUKH
HEKOTOPBIX IJIAMEH ¥ MAJIOKAJIOPUMHBIX HCTOYHUKOB TEILIA.

Ta0Onuua 6
HaumenoBanue ropsuiero BemecTsa (U34e1us) win Temneparypa niaamMeHu (TJIEHUS Bpewms ropenus
10>KapOOIaCHON onepaluu nin Harpesa), °C (Tnenus), MUH
JlerkoBocIIIaMEHSIOIIKECS U TOPIOYUE KUIKOCTH 880 -
JpeBecuna u neconuiomMaTepuaibl 1000 -

ITpupoaHble U COKUKEHHBIE Ta3bl 1200 -




l"azoBas cBapka Merania 3150 -

l"a3oBas pe3ka metamia 1350 -
Tneromas nanupoca 320-410 2-2,5
Trneromras curapera 420-460 26-30
["opsimiast crimdka 600-640 0,33

OTKpBITOE IUIaMs ONACHO HE TOJIBKO MPU HENMOCPEACTBEHHOM KOHTAKTE C IOpIOYeil cpenow,
HO ¥ 1Ipu ee 00irydeHnu. iHTeHcHBHOCTB 00TydeHus (gp), BT-M ", BBIYHCIISIOT 110 dbopmye

r,\ (1Y
(92)
e 5,7 - Ko3(hGHUIEEeHT H3TyueHus aGCOMOTHO YepHoro Tema, Br-m>-K™;
€qp - IPUBE/ICHHAS] CTENIEHb YEPHOThI CUCTEMBI
1 1
& np: g_ + g_ -1 .
o (93)

€¢ - CTEIIeHb YepPHOTHI (pakena (mpu ropeHun aepesa pasHa 0,7, HedrenpoaykTos 0,85);

€; - CTENIEHb YEPHOTHI 00JIy4aeMOro BEIeCTBa IPUHUMAIOT 110 CIPAaBOYHOM JINTEPaTypeE;

Ty - TemnepaTypa ¢axena miamenu, K,

T, - TEMIIEpaTypa TOPIOYETO BemecTa, K;

@19 - KOOPPUIUEHT 00TYIEHHOCTH MEXKAY U3Iydaroleil 1 00IyuyaeMOi HOBEPXHOCTAMH.

Kputndeckue 3Ha4eHNs: HHTEHCUBHOCTH OOJy4EHHUS! B 3aBUCUMOCTH OT BPEMEHH OOIydYeHHUs
JUISl HEKOTOPBIX BELECTB IPUBEACHBI B Ta0JI. 7.

[ToxxapHasi OMAaCHOCTh HCKP MEYHBIX TPYO, KOTENBHBIX, TPYyO MapoBO30B M TEMJIOBO30B, a
TaKXe JAPYTMX MallWH, KOCTPOB, B 3HAUUTEIbHON CTENEHU ONpEeAeseTcs MX pasMepoM U
TEMIepaTypoil. YCTaHOBJIEHO, YTO HCKpa JAWAMETPOM 2 MM II0KapoolacHa, €CIU HMEeT
temriepatypy okosio 1000 °C, muamerpom 3 mMm - 800 °C, muamerpom 5 mm - 600 °C.

TennoconepkaHue U BpeMsl OCTBIBAHHSI UCKPBI 10 0€30MaCHOCTH TEMIIEPATyphl BHIUUCIISIOT
no gopmynam (76 u 91). Ilpu 3ToM AMaMeTp MCKpbl NPUHHMAIOT 3 MM, a CKOpPOCTbH IOJIETa
HCKPBI (Wy), M-, BBIHCTISIOT 110 hopmyIie

Wu = '\,O,SWZ + SH, (94)

-1
IJle Wy - CKOPOCTb BETPa, M-C ™ ;
H - BbicoTa TpyOBI, M.

TabOnuna 7
MHHHMAaTbHAS HHTEHCHBHOCTD 06TydeHns, BT-M ™ mpu
Marepuan MPOJOJDKUTEIHHOCTH O0TyUeHHSI, MUH
3 5 15
JpeBecuna (cocHa BIakHOCTBIO 12 %) 18800 16900 13900
JpeBecHO-CTpyX)euHast TJIATa 13900 11900 8300
MI0THOCTHIO 417 Krom™
Topd OpuxeTHbIit 31500 24400 13200
Topd kyckoBoit 16600 14350 9800
XJ10MOK-BOJIOKHO 11000 9700 7500
CIloUCTBIN MIIACTUK 21600 19100 15400
CTeKJIOIIacTHK 19400 18600 17400
Ilepramun 22000 19750 17400
Pe3una 22600 19200 14800
Yroib - 35000 35000

5.1.5. Haepes sewecms, omoenvbHbIX V3108 U NOBEPXHOCMEN  MEXHOLOSUYECKO20
060pyoosaHus

TemnepaTypy HarpeBa »3JIEKTPONPOBOAA MPH BO3HUKHOBEHUHM TEperpy3ku (fy), °C,
BBIUUCIISIOT 1O (hopmyIie




2

I

to/c = th.H + I_d; (t?ICH - Z‘cp.u )’
oon (95)
rac tcp.H - HOpMaTI/IBHaH TeMHepaTypa CpeIH:I JJISL HpOKHaI[KI/I HpOBOI[a, HpI/IHI/IMaeTCH B
COOTBETCTBUU c MpaBWIaMu 3JIEKTPOOOOPYAOBAHMUS, YTBEPKICHHBIMU

I'ocauepronanzopom, °C;
Iy - akTHUeCcKuii TOK B IPOBOJHUKE, [I;
Ixn - HODMaTUBHAs TEMIIEpATypa XUkl A1eKTponpoBoaa, °C;
Lon - AOMYCTUMBIN TOK B MPOBOJIHUKE, A.
TemmnepaTypa ra3za npu CKaThud B KOMIIPECCOpPE U OTCYTCTBUM ero oxiaxnaenus (7y), K,
BBIYHCIISIIOT TI0 popmyiie
Pn (k—1)/k
I =T, |—= ,
F, (96)
rae Ty - TeMnepaTypa rasa B Hadaje cxartus, K;
Py, Py - 1aBJIeHUE ra3a B KOHIIEC U HAYaJIe CoKaTHU, Kr-M'z;
k - mokasarens ammabarel (paBeH 1,67 um 1,4 COOTBETCTBEHHO JUISI OJHO- M JBYXaTOMHBIX
ra3oB).
JI71s1 MHOTOAQTOMHBIX Ta30B TTOKA3aTelb a{ua0daThl BBIYUCIISIOT 1O (opMyJie

k = Cp /Cv’ (97)

1l
rae C,, Cy - n300apHas U U30XOpHas yAeJIbHbIE MAaCCOBBIE TETNIOEMKOCTH Ta30B, Jx-kr -K .

TeMmmepaTypy HarpeBa »3JIEKTPUYECKMX KOHTAKTOB IIPM BO3HUKHOBEHUU IOBBIIMICHHBIX
MIEPEXOHBIX COMPOTUBIICHUH (), °C, BEIUUCISAIOT 1O hopmyJie

06wy (98)
TZe fop - TeMrepatypa cpeast, °C;
T - Bpemd, C;
T - TOCTOSTHHAS BPEMEHU HarpeBa KOHTAKTOB, C;
P - snektpuueckas MOIIHOCTD, BBIJICIISIONIAsICS B KOHTAKTHBIX Tepexonax, Br;
S - TUTONIaTh TOBEPXHOCTH TEILIOOOMEHA, M
Ologm - 00U KOI(PPUITMEHT TETUIOO0TIAUH, Brm 2K
Jlo MakCHUMabHOM TeMIEPaTyPbl KOHTAKTH HATPEBAIOTCS 32 BPEMsI

T =57 ,. (99)

DIEKTPUIECKYI0 MOUTHOCTH (P), BBIIEISIONIYIOCS B KOHTAKTHBIX MEPEX0aX BBIYUCISIOT IO
dbopmyne

i=1 (100)
rae [ - TOK B CeTH, A;
U; - nagenne HanpspKeHMs B (-1 KOHTAKTHOM Iape B DJIEKTPUYECKOM KOHTAKTE, B;
7 - KOJINYECTBO KOHTAKTHBIX IIap B KOHTAKTE.
3HaueHue NaJCHUS HANpsHKEHUM Ha KOHTAKTHBIX Hapax U; g neranedl U3 HEKOTOPBIX
MaTepHuaoB IpUBEICHBI B Ta0I. 8.

Tabnuma 8
HanmMeHnoBanue marepuaia AmoMuHuR I'padut Jlatynp Menn Cranb
ArOMUHAI 0,28
I'padur 3,0 3,0
Jlatynn 0,63 2.4 0,54

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




| Cram 14 16 | 21 | 30 2.5

Koadduument temnooOMeHa BBIYUCIAIOT B 3aBUCHMOCTH OT TeMIepaTypbl KOHTaKTOB IO

dbopmynam:
& =407 31, —1,, cnu 1, S60°C; 0

0,00231,, , 4
a,,, =11,63¢ , ecau t, > 60 °C. (102)

[TocTosiHHYIO BpeMEHH HarpeBa KOHTaKTOB BBIYUCIISIOT 110 opMyIIe

C,
T K=S—,
X oo (103)
-1 -1
rae C - yaenbHas MaccoBasi TEIJIOEMKOCTh MeTajia KOoHTakToB, JIx-kr -K™;

m - Macca KOHTaKTOB KT.
Pacuer #,x IpOBOAT B CIAEAYIOWIEH MOCAEAOBATENBHOCTH. JIJIsl 3aJaHHON TEMIIEPATYPHI 1ty
BBIYUCIISIIOT Oosyy; M C, a 3ateM 1o dopmyse (98) BBIUHUCIAIOT fyyx. Ecim BeIOpaHHOE U

BBIYUCIICHHOE 3HAUEHMS fyx OTIMYAIOTCS Oojee 4eM Ha 5 %, TO BBIYMCICHHE HEOOXOIUMO
IIOBTOPHTb.

TemnepaTypy NOAIIMIHUKA CKOJBXEHHS MPU OTCYTCTBUM CMa3Ku W MPUHYIUTEIBHOTO
oxyaxaeHus (f,.¢), °C, BBIYUCISIOT 1O dbopmyite

T

(o=t +—% (l-e ™),
& o S (104)
rIe top - TeMueparypa cpensl, °C;

0=0,44 fNdn - xo3pdunment momHocTH, BT;

f - k09 PpHULMEHT TPEeHUs CKONbKEHUS;

N - cuna, neicTByIOAs Ha TIOIIUITHUK, KT

d - TMameTp 1muma Bajia, M;

1 - 9aCTOTAa BpalllEHU Baja, MI/IH_];

S - mIomage MOBEPXHOCTH TEMI00OMeHa (TMOBEPXHOCTh MOJIIMITHUKA, OMBIBaeMast

BO3IyXOM), M2;
T - BpeMs pabOoThI MOAIIUITHUKA, C;
- = mC

n
@ iy S MOCTOSTHHAS! BpEMEHHU HarpeBa MOIIUITHUKA, C;
m - Macca MOAIINITHUKA, KT.

Bpewmst HarpeBa noamumnHuka (T), ¢, 10 3alaHHON TeMIIEPaTyphl BEIUUCIISIOT IO hopMyIie

o

=7 In _
a-a uGu;S(tn.c - tcp)

(105)

ITpakTuecku npu T=5T, TemrepaTypa MNOJIMIMIIHUKA JOCTUIaeT MAaKCUMAaJIbHOIO 3HA4Y€HUS,
BBIYHUCIISIEMOTO TI0 (popmyie

Do ” (106)

B dopmymax (106, 107, 108) k03pIUITUEHT TETUIOOOMEHA Olygy, BEIYHCISIOT 1O (popMyJiaMm
(101 nim 102).

[TocnemoBaTebHOCTh ~ pacueTa  TEMIEpPAaTypbl  MOJANIMITHAKA  AHAJOTHYHA  PacyeTy
TEMIIepaTypbl HarpeBa KOHTAKTOB.

5.1.6. Haepes 6ewyecme npu camoeozeopanuu

MUHHMaTBHYIO TEMIIEPATypy CPelbl, IIPU KOTOPOH MPOUCXOIUT TEIUIOBOE CaMOBO3TOpaHUE,
BBIYHUCIISIOT U3 BBIPAKCHHUSI

lgt.=A,+n,lgSs,

(107)



a BpEMs HarpCBaHus BECUICCTBA 1O MOMCHTA CAMOBO3IropaHus U3 BBIPAKCHUA

lgz, = (4, ~lgt,),
Tg (108)
T7e 1. - TeMIeparypa okpyxaromieit cpensl, °C;
T. - BpeMsl HarpeBa, d;
A, Ag Ny, ng - SMIMPUYECKHUE KOHCTAHTHI;
S - y/enbHas TOBEPXHOCTD TEIT, M .

S:£:2 1+l+l ,
Vv I b h (109)

2
rae F - monnas Hapy’KHadA MOBCPXHOCTH TCJId, M |
3

V - 00beM Tena, M
I, b, h - pa3mepsl Tela BIOJb COOTBETCTBYIOIIECH KOOPAWHATHOW OCH, M; Hampumep, s
MPSIMOYTOJIBHOTO Tapayuienenunena, ! - pmuHa, b - mupuHa, h - BBICOTA; IS
uunuHapa: I=b=D,,, h - BbIcOTa; A wmapa: [=b=h=D,, u T. 1.
5.2. VIHTEHCUBHOCTH OTKa30B »JJIIEMEHTOB 00OpyaoBaHHWs, NPUOOPOB W
ammapaToB
3aBUCHUMOCTh MHTCHCHUBHOCTH TOBPEKICHUI 00OpYHAOBaHUsS, MPUBOASIINX K B3PHIBY, OT
B3pPBIBOONIACHOW KOHIIEHTPALMU I MPOU3BOJCTBA AMBUHHIIA, METaHa, JTHJICHA U aMMHUaka

IpUBEJICHA Ha uepT. 6.
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min 1 max A
- - - CpeIHHE 3HAYCHUS
1 - dmaHLbr; 2 - 3aIBHKKH;
3 - ckpyOepbl; 4 - OCyIIUTENH;
5 - KOHJIEHCATOPHI; 6 - EMKOCTH:
7 - TpyOBI

Yepr. 6

MHTEHCUBHOCTh OTKA30B Pa3IMYHBIX IJIEMEHTOB TEXHOJIOTMUYECKUX allapaToB W 3allUTHBIX
YCTPOICTB ompeneistoT no tabin. 9, 10.
Tabnuma 9
NHTEeHCHBHOCTH 0TKA3a )JIeMEHTOB

HanmenoBanue snemenTa MHTEeHCMBHOCTH OTKA30B (7»-106).11'l
HuwxHuil npenen | CpenHee 3HaUCHHE | Bepxnuii npenen

MexaHndecKkHe 3JIeMEHTRI




T'unb3bt
Juddepenumanpt
3aKUMBI
Kombiia mepeMeHHOTO cedeHMst
KopoOku KoseH4aToro Bajia
Kopo6xu mepemau:
COCIMHUTEIIFHBIC
CEKTOPHEIE
CKOPOCTHBIE
Kopmyca
MybTbi:
CIICTUICHHS
CKOJIBXKECHHUS
OrpaHuyurenu
OFpaHH‘{l/ITeﬂbele CMCHHBIC KOJIbLIa
IIpoTuBoBechI:
6opIne
MaJIbIe
[IpyxuHbI
IIpuBojbr:
CO IIKHBOM
JIOTIOJTHUTETIHFHOTO CEpBOMEXaHM3Ma
OOBIYHBIX CEPBOMEXAHH3MOB
0oJiee 5KOHOMHUYHBIE
MeHee
IIpuBonHBIE peMHM Nlepenay
Tlopmunuuky:
[IIAPUKOBEIE
COEIMHUTENFHBIX My(pT
POJIMKOBBIE
[TapuKONOAIIUITHUKY:
MOIITHBIE
MaJIOMOLIHbIE
Peccopsl masiomoninbie
Ponuku
CoeanHenus:
MeXaHUIeCKHe
BpalaroImuecs
IHasgAHbIC
CoenuHUTEIbHBIC KOPOOKH
CepBOMEXaHU3MBI
CrepxHU
YeTpoHceTBO CBSI3U:
HapaBJICHHBIC
TTOBOPOTHEIE
THOKHE
KECTKHE
OUIBTPEI MEXaHUYECKUE
[lTecrepau
IlItanru nioyHxepa
tudTer:
C Hape3Kou
HaTPaBJISIOIINE
[[TapHUpb! yHUBEpCAJIbHbIE
[Taccu
OKCLEHTPUKU
[IpyxuHbI
TemmooOMeHHUKH

FI/IJIpaBﬂl/I’-IeCKI/IC U IMTHEBMATUYCCKHUEC 3JICMCHTBI

Juadparmbr

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
1,1

0,06
0,3

0,35
0,36

0,3375
0,0125
0,1125

0,16
12,5
12,5
3,3
1,8
3,6

0,65
0,21
0,5

1,8

0,875
0,112
0,075

0,02
7,50
0,004
0.4
2,0
0,35

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

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

0,6

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

0,1
2,6
12,0

0,004

0,42
18,6

0,9




HcToyHrKH MOIITHOCTH THIPABINYECKUE
3aIBWKKH KJIallaHOB
3aaBIKKH BO30YKICHHS
Knanansr:
IIapUKOBBIE
PBIYaKHBIE
Harpy>XeHHBIE
CBEPXCKOPOCTHBIE
00XOHBIC
CTOIOPHBIC
KOHTPOJIbHBIE
JIPEHAKHBIC
HATIOJTHHUTEIEHBIC
MTOTIJIABKOBHIC
TOpIOYETo
JTABJICHUS
TIEpPBUYHBIC
JBUTATEIS
perysTopa
pasrpy304HEIE:
JIaBJICHUS
TEPMUYECKHE
pe3epByapHbIe
CEJIEKTOPHBIE
PeryJIMpoOBOYHbBIE
PpYyYHbIE IEPEKITFOYAIOIINE
CKOJIB3SIIIHE
MTOJI3YHKOBEIE
COJICHOHTHBIE:
TPEXXOA0BBIC
YETBIPEXXOJIOBEIC
AMITYJIbCHEIC
TIepeITyCKHEIC
pasrpy304HbBIe
CepBoOKIaniaHbl
ManomeTtpsl
Mortopsl ruApaBIdYECcKHE
Harnerarenu
Hacocebl ¢ MalmMHHBIM IIPUBOJAOM
IlopmiHy ruapasanyeckue
IIpuBOBI NOCTOSIHHOM CKOPOCTH ITHEBMATHUECKHE
TIpoknanku:
MpoOKOBEIE
MIPONTUTaHHBIE
u3 criaBa «MoHeb»
KOJIBIICOOpa3HbIC
(heHos10BbIC (TUIACTMACCOBBIC)
pe3uHOBEIE
Perynstopsr:
JIaBJICHUS
TUAPABINYCCKUE
ITHEBMAaTUYCCKHE
PesepByapsl rupaBindeckue
Cunb¢hoHsI
CoeauHenus:
TUAPABINYCCKUE
MTHEBMATUICCKHE
CoenuHuTtenbHble My(QThI THAPABIHYECKUE
TpyGonpoBos!
Hunusapet
HuuHApE THEBMATHYECKHEC

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
341
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
5,1
0,212

4,6
4,6
5.7
34
2,2
23
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
24
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
1,1
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

14,1
32,5
12,3
10,8
19,7
2,14
10,2
2,28

19,7
741
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:

BBICOKOT'O JABJICHHS 0,157 3,93 5,22
ruoxue - 0,067 -
MTHEBMATHYECKHUE - 3,66 -
TabOnunma 10
MHTEHCHBHOCTH OTKA30B 3alIUTHBIX YCTPOWCTB
HaumeHoBaHue d51eMeHTa Cpentee 3HaYCHHE HHTCHCHBHOCTH
otkazoB (A-10°), u!
WHmukatopsl B3pHIBOB  aBTOMATHYECKMX CHCTEM [OJaBICHUS 0,25
B3pbIBOB (ACIIB)
broku ynpaBieHus: aBTOMATHYECKUX CHCTEM IO/IaBJICHHS B3PhIBOB 0,12
(Ha Ka)XIpIi KaHaw)
I'uapomymmxu I'TI (ACIIB) 0,27
Opocuremn AC (ACIIB) 0,32
[Tnameorcekarenu [1O (ACIIB) 0,39
Kabenu (ACTIB) 0,047
[IpenoxpanuTenbHbIe MEMOPaHBI 0,0112
IIPU/IOKEHHE 4

Cnpasounoe

METO/I OIIEHKA YdKOHOMHWYECKOM Y®®EKTUBHOCTH
CUCTEM MOKAPHOM BE3ONMACHOCTH

1. DxoHoMmuueckas oneHka 3¢ (HeKTUBHOCTU 3aTpaT Ha obecmeyeHHe MOKAPHOU
0e30macHOCTH

1.1. O¢dexkTuBHOCT,  3aTpaT  Ha  o0ecrneyeHHe  MOXKapHOH  0e30MacHOCTH
HApOJIHOXO3SIICTBEHHBIX OOBEKTOB SIBISIETCS  0O0S3aTENbHBIM  YCIOBHEM TIPH  TEXHHUKO-
SKOHOMHYECKOM OOOCHOBAaHUM MEpONPHUSATUH, HAMpPaBICHHBIX HAa TIOBBIIICHHE MOKapHOU
6e3omacHocTH. PacuyeTsl 3koHOMUYECKOro 3((eKTa MOTYT HUCIIOJIB30BATHCS MPHU ONPEIEICHUN
[EH Ha HAyYHO-TEXHMYECKYIO MPOIYKIUIO IMPOTHUBOMOXKAPHOTO HAa3HAUEHHUS, a TaKke s
000CHOBaHHS BBIOOpA MEPONPHIATHA TIO OOSCIEYCHUI0 TOKApHOW Oe30MacHOCTH TIpH
GbopMUPOBaHNUN TIJIAHOB HAYYHO-HCCIEAOBATENbCKUX M OMBITHO-KOHCTPYKTOPCKHX padorT,
HKOHOMHYECKOTO U COI[HATILHOTO Pa3BUTHUSI OOBEKTOB.

OddexTuBHOCT, 3aTpaT Ha oOOeCHeueHHe MOKapHOW O€30MacHOCTH OMpeAeNseTcss Kak
COLMAITBGHBIMUA  (OIIEHMBAET COOTBETCTBHE (PAKTHYECKOTO TIOJOKEHUS YCTAaHOBICHHOMY
COLIMATTbHOMY HOPMATHBY), TaK U SKOHOMHUYECKUMU (OLEHUBAET TOCTUTAEMBbIii YKOHOMUYECKUN
pe3yJybTaT) MOKa3aTEsIMH.

OkoHOMHUYECKUH 2PPEKT oTpakaeT cOoOOM MPEBBIIIEHHE CTOMMOCTHBIX OLEHOK KOHEYHBIX
Pe3yJIBTaTOB HaJl COBOKYITHBIMH 3aTpaTaMH PECYPCOB (TPYIOBBIX, MAaTEPHAIBHBIX, KAITUTABHBIX
U Jp.) 3a pacueTHbld mnepuoa. KoHEYHbIM pe3yJbTaTOM CO3JaHHUSI W HCIOJIb30BaHMS
MEpONpUATHA 1O  OOECHEeUeHHIO  IMOKapHOM  Oe30MacHOCTH  SIBIISICTCSl  3HAYCHHE
MPEIOTBPALICHHBIX MOTEPh, KOTOPHIE PACCUUTHIBAIOT MCXOJS U3 BEPOATHOCTH BO3HUKHOBEHUS
HoXapa ¥ BO3MOXKHBIX 3KOHOMHUYECKHX MOTEph OT HEro 0 U MOCJE pealu3aluid MepOnpHsITUSs
mo 0O0eCIeueHnI0 TOXKapHOW 0e30MacHOCTH Ha oO0BekTe. UWCIIeHHOe 3Ha4yeHHe 3aTpaT Ha
MEpONpHUATHA 1O O00ECHeUeHUI0 TMOoXKapHOW Oe30MacHOCTH ONpeAesseTcs Ha OCHOBE
OyXTaJITepCKOM OTYETHOCTH OOBEKTA 3aAIUTHI.

1.2. 3aTpatsl Ha obecreyeHNe MOKAPHOW 0€30MacHOCTH CIIeAYeT CUUTATh F()(HEKTHBHBIMU C
COLIMAJILHOM TOYKHU 3PEHHUS, €CITU OHM 00€CIeYNBAIOT BHIIIOJHEHNE HOPMATUBA 110 UCKIIFOUEHUIO
BO3/ICUCTBUS Ha JIIOJCH OMACHBIX (PAKTOPOB MOXKapa, yCTAHOBICHHOTO HACTOSALIMM CTaHIAPTOM
(paza. 1 v npusioxkeHue 2).

1.3. DxoHoMuYeckuit 3 (HeKT onpenensercs Mo BCeMy LUKIY pealn3alud MEPOIPHUITUS 1O
00€CTIeUeHHNIO TI0’KapHOM 0€30MacHOCTH 3a PacUeTHBIN MEPHO]] BPEMEHHU, BKIIFOYAIONTUN B ce0s
BpeMs MPOBEJCHUS HAayYHO-UCCIIEI0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKHX padoT, OCBOCHHE




Y TIPOM3BOJICTBO JIEMEHTOB CUCTEM U MEPONPUATUI IO 00ECTIEUEHHIO TTOXKApHOI 0€30I1acHOCTH,
a TakKke BpeMsl HCIOJIb30BaHUS PE3YyJIbTAaTOB OCYIIECTBICHUS MEPOMPHUSATHUS HAa OXPaHIEMOM
oOBeKTe.

3a HauadbHBINA TOJ PACUETHOTO MEPUOJa MPUHUMAETCS ToJl Hayana (UHAHCHPOBaHUSA paboOT
[0 OCYIIECTBJIEHUIO Meponpusatus. Hauanom pacueTHoro mepuoja, Kak MpaBWIIO, CUUTAETCS
NEPBBIA TOJ] BBIMOJTHEHHUS HAYYHO-HCCIEIOBATEIBCKUX M OIBITHO-KOHCTPYKTOPCKUX pPadoT.
KoHneunslii To7 pacdyeTHOro mepuoja ONPEeNsseTCs MOMEHTOM 3aBEpILEHHUs HCIOJb30BaHUs
pe3yJbTaTOB OCYIIECTBICHUS MepomnpusaTus. KoHEUHBIi ToJ HCIONBb30BaHUS PE3yIbTaTOB
MEPOIPUATHUS 1O OOECIIEUEHUI0 MOXapHOH O€30MacHOCTU OIpeAesseTcsl pa3paboTUMKOM U
COTJIACOBBIBAETCSI C OCHOBHBIM 3aKa3uukoMm (morpebutenem). Ilpu ero ycraHoBIeHUU
1es1eco00pa3Ho  PYKOBOJCTBOBAThHCS: IUIAHOBBIMH CPOKaMH 3aMEHBI JJIEMEHTOB CHCTEM H
MEPOMPHUATHIA TIO0 OOECHEUYEeHUI0 TMOXKapHOW Oe30MacHOCTH; CPOKaMHU CIY>KObl 3JIEMEHTOB U
CUCTEM II0 OOECHEUEeHUIO0 TNOXKapHOM Oe30MacHOCTH (C y4YEeTOM MOpPaJIbHOTO CTapeHHs),
yka3aHHbIMHU U JokyMeHTauuu Ha Hux (I'OCT, OCT, TV, nacnopT u Ap.); 9KCIIEPTHON OLICHKOU
IPY OTCYTCTBUH HOPMATHBOB.

1.4. Ilpu mpoBeAeHUH PaCUYETOB SKOHOMHYECKOTO 3¢ (deKkTa pa3sHOBPEMEHHBIE 3aTpaThl U
pe3ynbTaThl MPUBOAATCA K €IMHOMY MOMEHTY BPEMEHM - pacueTHOMYy roay. B kadectse
pacueTHOro rojia MPUHUMAETCA TOM, MPEIIIeCTBYIONINI HaYally MCIOIB30BaHUS MEPONPUATHUS
1o o0ecrevyeHnIo noxkapHoi 0ezonacHocTu. [IpuBeeHNe BBINONHIETCS YMHOKEHUEM 3HAUEHUN
3aTpaT M pe3yNbTaTOB MPEJOTBPAIICHHBIX MOTEPh COOTBETCTBYIOIIETO rojia Ha KO3(PPHUIMEHT
JTUCKOHTHPOBAHWUS (Olf), BBIMUCIIIEMBIH 110 (hopMyJie

at=(1+E)"", (110)
rae £ - HOpMaTUB NpUBEICHUS Pa3HOBPEMEHHBIX 3aTpaT U Pe3yJIbTaToOB, YUCIEHHO pPaBHBIN
HOpMaTUBY 3()()EKTUBHOCTH KaMTAIbHBIX BlokeHuil (E=E,=0,1);

fp - PaCUETHBIN IO

t - TO/1, 3aTPaThl ¥ PE3yJIbTaThl KOTOPOT'O MPUBOJIATCS K pAaCUETHOMY TOITY.

1.5. B uncio BO3MOKHBIX BAPUAHTOB PeATU3AIMKH MEPONPHUATHS IO 00ECIICUSHUIO TTOKapHOM
0e30MacHOCTH O0BEKTa HA JdTale TEXHUKO-DKOHOMHUYECKOTO0 OOOCHOBAHHS OTOMpAIOTCS Te,
KOTOpbI€ OTBEYAIOT OrPAHMYEHUSIM TEXHHUYECKOIO0 M COLMAIBHOTO XapakTepa. B uwcio
paccMaTpUBaeMBbIX BapUAHTOB BKIIIOYAIOTCS HAWIY4IIHeE, TEXHUKO-3KOHOMHUYECKHE MOKa3aTelH
KOTOPBIX MPEBOCXOAAT MJIM COOTBETCTBYIOT JIyYIIUM MHPOBBIM M  OTEYECTBEHHBIM
JTOCTIDKEHUSM. [Ipy 3TOM IOJIKHBI YYUTHIBATHCS BO3MOXHOCTH 3aKYIIKA TEXHHUKH 32 pyOexom,
OpraHu3aniy cOOCTBEHHOTO MPOM3BOJCTBA HA OCHOBE MPUOOPETEHMsI JIMLIEH3HM, OpraHu3aluu
COBMECTHOTO IPOM3BOJCTBA C 3apyOeKHBIMHU MapTHepaMu. JIydlIMM NpU3HACTCS BapUaHT
MEpOTIPUATHS TI0 OOECMEYEHUI0 TOXKapHOW 0€30MacHOCTH, KOTOPBIM HMMEET HauOoJIbIee
3HaYeHHE IKOHOMUYECKOro 3¢ dexra Tudo mpH yCiIOBUU TOXKIECCTBA MPEAOTBPAIIAEMBIX MTOTEPh
- 3aTpaThl HA €T0 JOCTIKEHNE MUHUMAJIbHBI.

Ecnu uenpio oCyIIeCTBIEHUS MEPONPUATHSA IO OOECIEUEHHUIO0 MOXKApHOW O0e30macHOCTH
ABJIIETCS. HE HENOCPEACTBEHHOE IPEAOTBpAlllEeHUuEe IoXkapa, a o0ecnedyeHue, JT0CTOBEPHOMU
uHbopMalu 00 OCHOBHBIX XapaKTEPUCTHKAX W MapaMeTpax YpoBHS oOecredeHHs MOoKapHOU
0€30MaCHOCTH, KOHTPOJISI 3a COOJIOJCHHWEM TIPaBWII TOKAapHOH Oe30macHOCTH, B Ciydae
HEBO3MOXKHOCTH OTPEJCNICHUs BIHMSHHUS JAHHOTO MEPOIPHITHS HAa CTOMMOCTHYIO OLIGHKY
NPEOTBPALICHHBIX MOTEPh, TO MPH CPABHEHHH abTEPHATHBHBIX BAPHAHTOB IO OOECIICYCHUIO
MOKapHOH 0e30MacHOCTH JYYIIMM MPUHUMAETCS TOT, 3aTpaThl Ha JOCTHIKEHHE KOTOPOTO
MUHUMAaJTbHEI.

1.6. DOxonommueckuii 3¢dekr 3arpaT Ha oOecrmeueHue TMOXapHOU Oe3omacHOCTH
OTIpeNIeISIeTCS TI0 Pe3yJIbTaTaM AKCIUTyaTalliyl 3a PAcUETHBIM Mepruoa. DKOHOMHUUYEcKui 3¢ dekr
3a pacyeTHBIM MepHoJ HE3aBUCUMO OT HAMPaBICHHOCTH MEPONPUATHS MO OOECTeUeHUIO
nokapHod  OezomacHocTH  (pa3paboTka, TMPOW3BOJACTBO W HCIIOJNB30BAHHWE  HOBBIX,
COBEpIICHCTBOBAHNUE CYIIECTBYIOIIUX 3JEMEHTOB CHCTEM U MEPONPHUATHI MO 0OecreueHUto
noxkapHoi 6e3omacHocTr) (J7), pyO., pACCUUTHIBAIOT IO (hOpMYyIIe



o, =11

npT -

3 (111)

nJIn

31' :liZi:ant'cxtnn _ttzkl:‘?t'at’ (112)

rae Jr - SKOHOMUYECKHH 3((EeKT peanu3aluud MEepoNpHsITHS MO 0OECIECUYEHUIO MOXKapHOU
0e3omacHOCTH 3a pacueTHbiit nepuo (7);
Il «, Ilp T - CTOUMOCTHAS OLIEHKA IPEAOTBPAILEHHBIX IIOTEPh COOTBETCTBEHHO 3a PAaCYECTHBIN
nepuof (T) u B roay () pacye€THOTO NMEPHUOJIA;

37, 3; - cToMMOCTHasi OIIEHKAa 3aTpaT Ha pealu3allii0 MEPONPUITHUS IO O0ECTICUCHUIO
Mo>kapHO 0€30MacHOCTH COOTBETCTBEHHO 3a pacueTHbid nepuon (1) u B roxay (f)
pacyeTHOro Nepruoa;

O Olmp - KOIPQUIMEHTBI NPUBEAEHHS PA3HOBPEMEHHBIX COOTBETCTBEHHO 3aTpaTr U
MPEAOTBPALEHHBIX TOTEPh K PACUETHOMY TOAY;
ty - HAYAJIbHBIN TOJ] PaCUE€THOTO TIEPHO/Ia;
t« - KOHEUHBIH T'OJ] paCUE€THOTO NEPUOJIA;
{ - TEKYILIUI rOJl paCYETHOTO MEPUOA.
1.7. 3aTpaThl Ha peamu3alyi0 MEPOMPHUITHS MO OOECIEUEHUI0 MOXKapHOH 0e30MacHOCTH 3a
pacueTHbIil nepuoa (37), pyo., pacCUUTHIBAIOT N0 (hopMyIie

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

HUO.K.p

r1€ 3uuoxp - 3aTPATHl HA MPOBEICHUE HAYYHO-HCCIEIOBATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX
pabor, pyo0.;

I7
3 - 3aTpaThl IPU MIPOU3BOJICTBE MEPOIPUITHI 110 OOECIIEUEHHUIO MT0KapHONU 6€30IacHOCTH,
py6.;

- 3arparsl MpPU HUCIOJB30BAHWH MEPOIPHATHI 10 O00ECICUEHHIO TOKAPHOM
Oe3omacHocTH (0e3 ydyera 3arpar Ha MPUOOPETEHHE CO3IAaHHBIX JIEMEHTOB
MEpPOIPUATHIL), pyO.
3arparsl MPU TPOU3BOACTBE (MCIOJIB30BAHMK) MEPOIPHATHI MO OOECIEUYEHUIO MOKAPHOI
6esomacuocth (3r"™), py6., paCCUHTBIBAIOT 110 GOpMYITE

3

Ik

1
3w ngnm ot = Z(H, + K, —-JI,)at,
t=t

1=t 14)
rje 3. - 3Ha4YeHHUe 3aTpaT BCEX PECYPCOB B TOAY f;
U, - Texymme WU3AECPKKH TIPU TMPOU3ZBOACTBE (MCIOIB30BAHWU) MEPOMNPUATHNA TO

00eCIeYeHHIO MOKAPHOUN 0€30MaCHOCTH B TOAY f;
K - eTMHOBpEMEHHBIE 3aTPaThl IPU MPOU3BOACTBE (MCITOIL30BAaHUN) MEPOIIPHATHH B TOMY f;
JI; - ocTtaToyHas CTOMMOCTh (JIMKBUAAIIMOHHOE CallbJl0) OCHOBHBIX (JOHIOB, BHIOBIBIIMX B
roay t.

[Ipu omeHKE OCTAaTOYHOW CTOMMOCTH (POHIIOB MOTYT OBITh PACCMOTPEHBI TPH PA3THYHBIX
cirydast:

a) co3laHHble paHee (OHIIBI, KOTOPhIE BBRICBOOOXKIAIOTCS B IOy 3a HEHAJOOHOCTHIO, MOTYT
JI0 KOHIIAa CBOETO CPOKa CIIy OBl 23((HEKTUBHO MCIOIB30BATHCS TIe-TO B APyroM Mecte. B aTom
cilydae B KauecTBe JI; ClelyeT yYUThIBaTh OCTATOYHYIO CTOUMOCTh (DOHIOB;

0) (OHIIBI B KOHIIE pacUYE€THOTO MEPUO/IA, OTCITY KUBIIHE JIUIIb YaCTh CBOETO CPOKA CITY>KOBI U
3¢ ¢dexTUBHO (QYHKIMOHMpYIOUIKEe. B 3ToM ciiyuae B kadectBe JI; CIelyeT YYHUTHIBATh
OCTaTOYHYIO CTOMMOCTH (DOH/IOB;

B) (hOHIIBI, BRICBOOOKICHHBIC 32 HEHAIOOHOCTHIO B TOAY f, KOTOpBIC HUT/IE 00Jiee MO0 CBOEMY
Ha3HAYEHUIO MCIOJIH30BAHbI OBITH HE MOTYT. B 3TOM cityuae B kauecTBe JI; ClIE€IyeT YIUTHIBATH
JMKBUIAIIMOHHOE CAJIBIO.

2.PacueT 5KOHOMHUYECKHUX MOTEPh OT MOXKapa



2.1. 3HaueHue NPeOTBPALIEHHBIX NOTEPD (I1yp), PyO., ONpenenstoT no Gpopmyie
11, =11, - I, (115)

rae 1), I, - SKOHOMHYECKHE IIOTEpU OT OJHOrO TIOXKapa Ha OXPaHAEMOM OOBEKTe
COOTBETCTBEHHO 70 W TOCJE pealu3allid MEpOIpPHUATHI M0 00ecreueHuto
MOKapHOH 6e30MacHOCTH, PYO.

OxoHoMuueckue norepu (1, u I1,) oT mokapa Ha 00BEKTE 3a TO MOTYT OBITh OTIPEICIICHBI Ha
OCHOBAaHUM CTaTUCTUYECKUX JAHHBIX O IO’Kapax U MUCIOJIb30BaHUU pacueTHOro meroza (pasz. 1,
2,3).

2.2. Ilpu UCNOIB30BaHUM CTaTUCTHUECKHX JAHHBIX SKOHOMHUUYecKHe noTtepu (I1), pyo., oT j-
r'o MoXapa, BBIYUCIISIOT 10 opMyIie

N
H3j = Z(Hn.ﬁj + Ho.pj + HH.ej +11,,),
j=1 (116)
rie I1,; - 5KOHOMHUYECKHUE MTOTEPH OT j-TO MoXkKapa, pyo;

11, i - moTepu YacTU HALMOHAIBHOIO OOraTcTBa OT j-TO MOXkKapa, pyo;

11,5 - moTepu B PE3yabTATE OTBJICYEHMs PECYPCOB HA KOMIICHCALMIO IIOCIEACTBHM j-TO

noxapa, pyo;

11, 5 - TOTEPH M3-3a HEUCIIONIL30BAHUS BO3MOXKHOCTEH BCIIEJCTBUE j-TO MOXkKapa, pyo;

11, ,; - couuanbHO-’KOHOMUYECKUE NTOTEPU OT j-TO MoXkKapa, pyo;

N - KOTUYECTBO TOXKAPOB 3a TOI.

2.3. TloTepu yacTHM HaAIMOHANBLHOTO OOraTCTBa COCTOST W3 MaTEPHUATBHBIX IIEHHOCTEH,
YHUYTOXKCHHBIX WM MMOBPEKICHHBIX B PE3yJbTaTe BO3JCHUCTBUS OMACHBIX (PAKTOPOB TMOXKapa U
€ro BTOPUYHBIX MPOSBICHUMN, & TAK)KE CPEACTB MOKAPOTYLLICHUSI.

ITorepn dYacTH HanMOHAIBHOTO OorarctBa OT j-ro moxkapa ([1,g), pyO, BBIYUCISIOT IIO

dbopmyne

N
1,, = Z(H,fo,d,j +17" o+ o+t o+ yi 4 (117)
Jj=1

H.0.Qhj H.0.Qj T.m.yj HV(H) +HY )
u.mj np.pj/?

n.o.qyj
rae IT .4 - TOTEPH B PE3yJIbTaTe YHUUTOKEHHUS j-M TOXKAPOM OCHOBHBIX MPOH3BOACTBEHHBIX
¢dbonH0B, pyo.;

I1",,.4 - TIOTEpU B pE3yJbTAaTe MOBPEKIACHHUS j-M II0KAPOM OCHOBHBIX MPOU3BOICTBEHHBIX

dbon0B, pyo.;

IF, .4 - IOTEpH B PE3yJIbTaTe YHHUITOXCHHS j-M MOKaPOM OCHOBHBIX HEIPOU3BOICTBEHHBIX

¢dbon0B, pyo.;

I1",,.4j - TOTEPH B PE3yJbTATE MOBPESIKICHHS j-M MOKAPOM OCHOBHBIX HEMPOU3BOICTBEHHBIX

¢dbou0B, pyo.;
IYY(“),,M,,W- - TIOTePU B pe3yJbTaTe YHUYTOXKEHHS (TIOBPEXKICHUS) j-M IOXKAPOM TOBAPHO-
MaTepUagbHBIX IIeHHOCTeH (OOOpOTHBIX (POHIOB, MaTEepPHAIBHBIX PECYPCOB
TEKYILEro nmoTpedneHus ) pyo.;

Ir (”)H,Mj - TOTEpH B pe3yJIbTaTE€ YHUYTOKECHUS (MOBPEKACHUSA) j-M IMOXKAPOM JIMYHOTO
MMYIIIECTBA HaceleHus, pyo.;

IP 1 pj - TOTEPH B pe3yJIbTaTe YHUUYTOXKCHUS j-M II0KAaPOM HPHPOIHBIX PECypcoB, pyo.;

2.4. Tlotepu B pe3ynbTaTe OTBICYCHUS PECypCOB Ha KOMIICHCAIIMIO TIOCIEACTBUN MOXKapa -
IPUBEJICHHBIE 3aTpaThl Ha BOCCTAHOBUTENBbHBIE PaOOThI Ha OOBEKTE, HA KOTOPOM IPOU30MIEN
noxap.

[Totepu B pe3ynbTaTre OTBJICUEHUS PECYPCOB HA KOMIIEHCALIMIO MOCJIENCTBUN j-TO IMoapa
(I1opj), pyO. BEIYMCIIAIOT 1O opMyIIe

0.pj apj) ’

N
,,=> I, +1I
j=1 (118)
rae I1°, ;- oTepu B pe3yJIbTaTe OTBICUYCHHUS PECYpPCOB Ha BOCCTAHOBJICHHE 0OBEKTA MOCIE j-TO
noxapa, pyo.;
II",,; - moTepu B pe3yjbTaTe OTBJICYCHHS PECypCOB Ha BOCCTAHOBJICHHE IPHPOJHBIX



pecypcoB, MOCTPAAABIINX OT j-T0 Moxapa, pyo.;

2.5. Tlotepu M3-3a HEUCHOJIB30BAHUS BO3MOYKHOCTEH - 4yacTh HPUOBUIM, HEJOIMONyUYEHHAS
00BEKTOM B pe3yJIbTaTe €ro MpOoCTOsl M BBIOBITUS TPYAOBBIX PECYPCOB U3 MPOU3BOJCTBEHHOU
NEATEIIBHOCTH B PE3YJIbTATE MOXKapa.

ITorepn u3-3a HEUCIIONB30BAHUS BO3MOMKHOCTEH BCIEACTBUE j-ro noxapa Il pyo.;
BBIYHUCIIAIOT IO opMyIie

N
Hn.sj :Z(Hn.oj +He.mpj )’ (119)
j=1
rae 11, oj - TOTEPH OT NPOCTOs 0OBEKTA B Pe3yIbTaTe j-ro Moxkapa, pyo.;
I1; 1 - OTEpH IpU BBIOBITUM TPYIOBBIX PECYPCOB M3 IMPOM3BOACTBEHHOM AEATEIBHOCTU B
pe3ynbTare j-ro moxapa, pyo.
2.6. ComuanabHO-’)KOHOMHUYECKHE TIOTEPH - 3aTpaThl Ha TIPOBEICHHUE MEPOTPHUITHI
BCJIE/ICTBHE THOCIH U TPAaBMHUPOBAHUS JIFOJICH Ha MOXKape.
CouunanbHO-3KOHOMHYECKHUE MTOTEPHU OT j-To noxkapa (/1 i), py0., BEIMHCIAIOT 110 GopmyIe

c.9j

N
M, = (1L, +11],),
j=1 (120)
rae IT' ¢ i - COLMaIbHO-9KOHOMHYECKHUE TOTEPU OT TPABMUPOBaHUS JIFO/ICH Ha j-M moxape, pyo.;
IT'; j - cCOLMAIBHO-?KOHOMHYECKHE [IOTEPU OT THOEIH JIFo/IeiH Ha j-M IoXkape, pyo.
CounanbHO-9KOHOMHYECKHE MOTEPH OT TPaBMUPOBaHHs JroAeil Ha j-M mnoxkape (I7cs)
BBIUUCIISIOT IO (hopmyIie

N
HCT.Sj = Z(SBj + S]/I,H.j + SKJ]j + SCK.JYj)’
j=1 (121)
riae Sy - BBILIATHI IMOCOOMI IO BPEMEHHOM HETPYAOCIOCOOHOCTH TPaBMHPOBAaHHBIM Ha j-M
noxkape JIoJsm, pyo.;
Sy.nj - BBIIUIATHI IEHCHH JINLIAM, CTAaBILMM MHBAJINIAMU B Pe3yJIbTaTe j-ro Moxapa, pyo.;
S«aj - pACX0bl Ha KIMHUYECKOE JIEYEHUE ML, TPABMUPOBAHHBIX Ha j-M MOXkKape, pyo.;
Scknj - PACXOJBI Ha CAHATOPHO-KYPOPTHOE JIEYEHME JIML], TPABMUPOBAHHBIX HA j-M II0XKape,
pyo.
CorpanbHO-3KOHOMHYECKHE MTOTEPH MPH THOENH JToeil B pesynbrare j-ro noxapa (I7.),

pyO., BBIYHUCIAIOT 1O popmyTie
N

Hc].;j = Z (Snazj + Sn.Kj)’
j=1 (122)
T71€ Spor - BRIILIATHI TOCOOMIA HA TTOrpeOeHne MOTHOIINX B pe3yIbTaTe j-ro Mmoxkapa JIull, pyo.;
St - BBIIIATHI IEHCUH O CITy4aro NOTEPU KOPMUIIBLA B PE3YJIbTATE j-IO MOXKapa, pyo.
2.77. Pacuem cocmag@naiowux 3KOHOMUYECKUX Nomepb Om noxcapa
[ToTepu B pe3ynbTaTe YHMUTOXEHHS j-M IOXApOM OCHOBHBIX MPOW3BOJICTBEHHBIX (DOHIOB
(IP 1.0.4), PYO., BBIYHCISIIOT 110 (hopMyJTe

Hli}.o.qu = Z[Soi - (Sui + Sﬂi)]’
i=l1

(123)
. -1
r7e Soi - OCTaTOYHAsi CTOMMOCTh OCHOBHBIX (DOHIOB i-T0O BUa, pyO.-en ;
Sukj - CTOMMOCTH MAaTEPHUANbHLIX LEHHOCTEW [-r0 BUAA, TOAHBIX IS JAJILHEHIIETO

HCIIOIb30BaHMUA, py6.-ezx'1;
S.i - TMKBUAALHOHHAS CTOMMOCTh MAaTEPUATBHBIX LEHHOCTEH i-r0 BUAA, Py0.-ex ;
7 - KOTMYECTBO BUI0B OCHOBHBIX ()OHJIOB, €I
2.8. ITlotepn B pe3ynbTare MNOBPEKIACHUS j-M TOXKApPOM OCHOBHBIX IPOU3BOJACTBEHHBIX
donmoB (I1"1.¢), PyO., BBIYHCILSIIOT IO (hOpMyJIe

n

K
H:.o. = |:Soi ’ = — (Sui + S,?i):|’
? Z,.Zl 7100 (124)



r1e 'Y - KO3QUIUEHT, YIUTHIBAIOIINI TOBPEKICHUE MAaTEPUATBHBIX [IEHHOCTEH;
K, - ynenpHBIE BEC CTOMMOCTH KOHCTPYKTHUBHBIX JJIEMEHTOB B OOIIEH CTOMMOCTH
MaTepuaIbHbIX IEHHOCTEH, %.

2.9. llorepn B pe3ynapTaTe YHUYTOXKEHUS W IOBPEXKICHHUS j-M TOXKAPOM OCHOBHBIX
HENPOU3BOJICTBEHHBIX (DOHIOB BHIYHCIISIOT CIEIYIOIINM 00pa3oM.

Eciu 1o OCHOBHBIM HENPOU3BOJCTBEHHBIM (OHIAM HAUUCISIOTCS aMOPTU3ALUOHHbBIE
OTYHUCJICHHUS, TO MOTEPU CTOMMOCTH TPU UX YHUUTOKCHHUH BBIYUCIISIOT 110 hopmyiie (123), a pu
MOBPEXICHHUH - TI0 hopmyie (124).

Eciu 1mo OCHOBHBIM HEMpPOW3BOACTBEHHBIM (DOHAAM HE HAUUCISIIOTCS aMOPTU3ALMOHHBIE
OTYUCIJICHHUS, TO TOTEPH CTOUMOCTHU BBIUUCISIOT MO (hopMyIam:

MPU YHUUTOKCHUU

Hy. ) ':i[S i — (S + S8 i)]’
H.0.9) < 1 i Ji (125)
[IPYU OBPEKIAECHUU

< k
H:.o.qu = Z|:Sni7' 1030 —(S,+ S,n‘)}
i=1 (126)
r/1e Syi - MepBOHAYATbHAS CTOMMOCTh OCHOBHBIX (DOHIOB i-TO BH/A, PyO.-e1 .
2.10. Ilorepu B pe3ysbTaTe YHUUYTOXKEHUA (MOBPEKACHUA) TOBAPHO-MATEPUATIBLHBIX
HeHHOCTeH (00OpOTHBIX (DOHIOB, MATEPUATBHBIX PECYPCOB TEKYLIET0 MNOTPEOICHUs) j-M
105kapoM (I ;. y.0), Py0., BBIMHCISIOT 110 hopMyJIe

H}g‘(‘r:)u = Z [ST.M.ui - (S;.Jlri.l;i + S;zt.ui + S,w‘)]’

(127)
7€ Syyui - 00IIast CTOMMOCTH TOBAPHO-MaTEPHUAIbHBIX IIEHHOCTEH i-T0 BHJIa HA MOMEHT T0Xkapa,
py0.;
S¥ i ani - CTOMMOCTb TOBAPHO-MATEPUAIBHBIX IEHHOCTEN i-IO B/, OCTABIIUXCS MOCIE M0XkKapa,
py0.;

S i - CTOUMOCTB MOBPEKICHHBIX TOBAPHO-MAaTEPUAIIbHBIX LIEHHOCTEN I-I'0 BUAA C YUYETOM
ux o0OeclieHnBaHus, pyo.;

2.11. Tlotepm, cBsi3aHHBIE C YHHMYTOXEHUEM (TMOBPEXKIECHUEM) JIMYHOIO HMYIIECTBA
HACEJICHHUS j-M MO0XKapOM, BHIYHUCIISAIOT CIIEIYIONIMM 00pa3oM:

[0 3acTPaXOBaHHOMY MMYILIECTBY HA OCHOBE JAHHBIX OPraHoB TI'OCYJapCTBEHHOIO
CTPaxOBaHMsI IO PACUETHOM CyMMeE MOTEPb, MCXOAS W3 TOCYJapCTBEHHBIX PO3HUYHBIX IIEH,
JNENCTBYIOIMX HAa MOMEHT II0Kapa, 3a BBIYETOM CTOMMOCTHM HM3HOCA U OCTaTKOB, TOJHBIX K
JaTbHENIIEMY HCTIOJIb30BAHMIO;

[0 HE3aCTPaXOBAaHHOMY HMMYILIECTBY IPH OTCYTCTBUU JOCTOBEPHBIX JAHHBIX HCXOAS W3
CPEIHMX CTaTUCTUYECKHUX NOTEPh OT MOXKapa.

2.12. Ilorepn B pe3yJbpTaTe OTBJIEYEHHUS PECYpPCOB HA KOMIIEHCALMIO MOCIEACTBHH j-TO
noxapa (Ha BOCCTAHOBJIEHHE OOBEKTa M NPHPOAHBIX pecypcoB mocie moxapa (I1,p), pyo.,
BBIUUCIISIOT IO (hopmyIie

m
1,, =Y (4,+EK);
i=1 (128)
rnae H; - i-e u3Iep>KKH MPU BOCCTAHOBUTEIBHBIX paboTax, pyo.;
K; - i-e enIMHOBPEMEHHBIE JONOIHUTENbHbIE BIOXKEHHUS, PYO.;
E, - HopmaTuBHBIH K03 PuureHT 3((HEeKTUBHOCTH KaUTAIbHBIX BIOKEHUI;
m - KOJINYECTBO BUJIOB 3aTPAT HA BOCCTAHOBUTENIbHbIE PAOOTHI.
2.13. Tlorepu OT mpocTOsl 0OBEKTA B pe3ynbTare j-ro moxapa (I1.j), pyO., BEIUMCIAIOT IO

bopmyne

N
Hn.oj = Z(H:a.n.nj + HH.Hj)’
j=1 (129)



rae I3y - 3apaboTHAs IIaTa M yCIOBHO-IIOCTOSHHBIC PAcXOJBI 32 BpeMs IIPOCTOSI OOBEKTa B
pesynbTare j-ro moxapa, pyo.;
[Ty njj - MpUOBLIL, HEJOIIOMYYCHHAS 3a MEPHOJ] NIPOCTOSI OOBEKTa B PE3yJIbTATe j-TO IOXKapa,
pyo6.;
2.14. Tlorepu mpu BBIOBITMM TPYAOBBIX PECYPCOB M3 IMPOU3BOJCTBEHHOM AESITEILHOCTU B
pesynbrare j-ro moxkapa (I/Igrpj), pyO. PacCUMTHIBAIOT TOJIBKO Ul cepbl MaTepUaIbHOTO
MIPOU3BOJICTBA 11O (hOpMYJIe

N
HB.T.Pj = Z(H;.T.Pj + HZ?.T.P/‘)’
j=1 (130)
rie ITs" 1pj - IOTEPH TIPH BEIOKITHH TPYIOBBIX PECYPCOB H3 IPOM3BOJICTBEHHOM IEATETHOCTH B
pe3ynbTaTe MX TPABMHUPOBAHHS B IIPOIIECCE j-T'O MOXKapa, pyo.;
IT3" 1pj - TIOTEPH TIPH BEIOKITHH TPYIOBBIX PECYPCOB M3 TIPOM3BOICTBEHHOI JIEATEIEHOCTH B
pe3yabTaTe uX rHOesH Ha j-M MoXape, pyo.
2.15. Tlotepu mpu BBIOBITUU TPYIOBBIX PECYPCOB U3 MPOHM3BOACTBEHHOW NESATEIBHOCTH B
pesynbTaTe UX TPABMUPOBAHMS B Ipoliecce j-ro noxkapa (I1p t.pj) BBIYUCISIOT 110 (hopMyIIe

H;.T.Pj = ZI:KH.g '3gz 'TB.Tj s (131)

rae Ky - KooQQUIHUEHT, yYuTHIBAIOIINNA TOTEPIO YaCTH HALIMOHAIBHOTO J10X0/1a;
3y - 3apaboTHas IaTa i-ro pabOTHHKA, pyo.-man
Ts.1j - UPONODKUTEIBHOCTh BBIOBITHS W3 IMPOU3BOJICTBEHHOM JAEATENBHOCTU  i-TO
TPaBMHUPOBAHHOTO, JTHU;
O - KOJIMYECTBO TPAaBMUPOBAHHBIX, YeJl.
2.16. Tlorepu mpu BBIOBITHH TPYAOBBIX PECypCOB W3 IMPOU3BOJCTBEHHOW ACSITEIHLHOCTH B
pesyiabTaTe UX rudenu Ha j-M noxape (//g.1.pj), pyO., BEIMHCIAIOT 10 GpopMyJie
x
HZI;.T.Pj = Z HT, .,
i=1 (132)
rae H; - 1o HaMOHAJIBHOTO J0XO0J]a, HEJOJAAaHHAs OJHUM paloTalolUM, MO OTpacisM
HAPOIHOTO XO3SICTBA, PyO.-IHH
Tp i - noTeps pabouux JHEHN B pe3yibTaTe TMOeIr OAHOro paboTaroIIEero;
X - KOTMYEeCTBO MOTUOIINX, Yell.
2.17. ComnuabHO-3KOHOMHYECKHE TIOTEPH TIPH TPABMHUPOBAHUU JIIOJICH MO/ BO3JCHCTBUEM j-
ro TMo’kapa BKJIIOYAIOT: BBIIUIATHI MOCOOWH MO BPEMEHHOW HETpyIocmocoOHOCcTH (6e3 ydeTa
BBIILIATHI 110 MHBAJIMIHOCTH) IIOCTPAJABIIMM Ha j-M moxkape (Sg;j), py0., BBIMHCIAIOT 110 GopmyJie

Sy =Y Wy Tyi,
Bj ; Bi 1B (133)
1

rne Wpi - 3HaUeHUE i-T0 TIOCOOUS 110 BpEMEHHOM HEeTPYA0CTIOCOOHOCTH, PyO.-THU
Tgi - IepyO/ BBIIUIATHI i-I'0 TOCOOMS 10 BPEMEHHOM HETPY10CIIOCOOHOCTH, JHH;
Op - KOJIMYECTBO TPABMHUPOBAHHBIX (0€3 0OpMIICHHS MHBATUIHOCTH ), eIl
2.18. BeImnatel NeHCUI MHBAJIMAAM, OCTPAJaBUIM Ha j-M noxape (Syj), pyO., BBIYHCIIAIOT
o popmyne

Sy =W, Ty,
S (134)

rae WHH - 3HAYEHME [-U NTIEHCUU UHBAIIMAAM i-U TPYIIIbL, py6.-zLHI/I‘1;
O} - KOJIMYECTBO TPABMHUPOBAHHBIX, MOTYUYHBIINX UHBATUIHOCTD, YEIl.;
Ty - mepUoT BBITUIATHI (-1 TIEHCHH (TIOCOOMST) IO UHBJIMTHOCTH, JTHH.
2.19. Pacxonpl Ha KIMHHYECKOE JI€YEHHME IOCTPAJaBIIMM Ha j-M moxape (Skij), pyo.,
BBIYHCIISIOT TI0 hopmyiie



05
Skn; =28, +8;-T,),
i=1 (135)
rze Sy - cpeHss CTOMMOCTb JJOCTaBKM OJHOT'O IMOCTPaJaBIIEero B OOJbHHULLY, PYO.;
S5 - CpeIHIE PACXOIbI OOTBHHUIIBI HA OHOTO MOCTPAAaBIIero, pyo.IHA
T - nepuos HaXOKACHUS B OOJIBHUILIE i-T'0 OCTPaJaBLIETO, JHU;
Os - KOJIMYECTBO TPAaBMUPOBAHHBIX, MPOIIEANINX KIMHUYECKOE JICUeHHUE, YeIl.
2.20. Pacxozapl Ha CaHATOPHO-KYypPOPTHOE JICYEHHE MOCTPAJaBUIMX HA j-M Ioxkape (Sck.i j),
pyO., BBIYHUCIAIOT 10 popmyie

Sewi = ;(S”'Cj +3e) (136)

A€ Sh.ci - CPEAHHME PACXO/IBI HA MPOE3]T B CAHATOPHH i-T0 TIOCTpaaBIIEro, pyo.;

Sci - CpeIHUE PAacXo/Ibl CAaHATOPHS Ha i-T0 MOCTPaAaBIIero, pyo.;

Ot - KOJIMYE€CTBO TPAaBMUPOBAHHBIX, MPOIIEIIINX KypC JICUCHHS B CAHATOPUH, YEII.

2.21. CounanbHO-?KOHOMHYECKHE TIOTEpH TpHU THOENH JIOJEH B pe3yJibTare i-To MoXkapa
BKJIIOYAIOT: BBHIIUIATHI NOCOOMH Ha morpedbeHHe mNorudmux Ha i-M Hoxape (Spor j), pyo.,

BBIYHCIISIOT TI0 hopmyiie
4

S0y = ZWHOH'Z X
i=1 (137)
rae Wil - 3HaU€HHUE i-TO TOCOOUs Ha MmorpedeHue [-i Tpymbl MOruoOIInX,
py6./uer’;
X| - KOJIMYECTBO MOTUOIINX /-1 TPYIIIBI, Yell.
2.22. BpmnaTel NEHCHH HO CIy4al0 IOTEpU KOPMMIBIA Ha j-M moxkape (Su), pyo.,
BBIYHCIISIOT TI0 (hopmyiie

RN

Suii= > Wow Tnxrs
I1.K j ; I1.Kil I1.K (138)

rae Wil - 3HAYCHHE -1 TIEHCHUH TI0 CIIy4alo MOTEPH KOPMUJIbIIA /-1 TPYIIIBI, PyO. -L[HI/I'I;
Xnx - KOJTMYECTBO MOTHOIINX, HMEBIINX KOr0-JIH00 Ha MXKIUBEHUH, Y€l ;
T.xi - IEPUOJT BBITUIATHI TIEHCUH TI0 CIIyYalo MOTEPU KOPMUJIBIIA i-i CEMbEe MOTUOIIEro, JHH.
3.PacueT oxugaemMbplXx 3KOHOMUYECKHUX MOTEPh OT BO3MOXHOTO MoOXkapa
[Iporuo3 3KOHOMHYECKUX MOTEPH OT BO3MOXKHOI'O TI0’Kapa MPOU3BOIUTCA HA OCHOBE pacueTa
napaMeTpoB pa3BUTUA IMOKapa Ha O0bEKTe (B 3/[aHMHU), a TakKe JaHHBIX 00 3ddexTuBHOCTH
DJIEMEHTOB Ml CHCTEM OOECIICUCHUS TTOKAPHOU OE30ITaCHOCTH.
MareMaTtuueckoe OKHUJAHHWE 3KOHOMHYECKUX MOTEpb OT noxapa (M (/1)) BBIUUCIAIOT MO
dbopmyne
M(H):M(IY,,.s)+M(HO.p)+M(Hn.o)a (139)

rae M (I1,5) - MaTeMaTHYECKOE OKUJaHHe TIOTePh OT MoXKapa YacTH HAIIMOHAJIBHOTO OOraTcTBa,
py6.-Tox
M (Il,,) - MaTeMaTHMYECKOE OXMAAHUE IIOTEPh B PE3yJIbTATE OTBICYEHHUS PECYPCOB HaA
KOMIIEHCALIUIO MTOCIEACTBUI NOXKapa, py6.-r0;['1:
M (I1,,) - MaTeMaTH4ecKoe OXXKHIAHUE IOTEPh OT MPOCTOS OO0BEKTa, OOYCIOBICHHOTO
okapom, py6.-rox .
3.1. MareMartudeckoe OXHUJaHHE IOTEPh OT IMOXKapa YacTH HAIMOHAIBHOTO OoraTcTBa
(M(I15)) BBIYUCIISIIOT TIO (popMyIIe

_F(Ci R +CP R ).
M(Hu.é)_ FH (sz Ry + sz RH Qn’ (140)
2
rae Fy - Iionaas BO3MOKHOTO MoKapa Ha 00beKTe, M
C"yx" - yneapHasi CTOMMOCTh MaTepUaIbHBIX [IEHHOCTEH, py6..M7%;
Ry - 07151 yHUYTOKEHHBIX MAaTepHAIbHBIX LIEHHOCTEH Ha IJIOIAAN M0XKapa Ha 00bEKTE;
CPy, - yIenbHas CTONMOCTh PEMOHTHBIX padoT, pyo-M;



Ry - 10514 OBPEKACHHBIX MaTEPHAJIbHBIX [IEHHOCTEH Ha IJIOLIAIM [T0Kapa Ha 00BEKTE;

O - BEPOATHOCTb BOBHUKHOBEHHS T0Kapa B 00BEKTE, TOX ' (CM. IpuIoskenue 3).

3.2. Maremartudeckoe OXKHUJAHUE IIOTEPb B PpE3yJIbTaTe OTBIECYEHHUS PECypcoOB Ha
KOMIIEHCALUIO ocneAcTBuUil noxapa (M(I1,,)) BBIYUCIAIOT 110 opMyIie

M, ) = Fy|Hy, +EH(K;H +KSZZ)]'QH’ (141)

2

rae My, - yaenbHble U31epKKU IIPU BOCCTAHOBUTEIBHBIX paboTax, pyo.-M ;

Ky, - yIenbHbIC ¢ANHOBPEMEHHbIC BIIOKCHHS B 371aHUE (COOPYXKCHHE), gy6.-M'2,

K’y; - yIenbHbIe eIMHOBPEMEHHBIC BIOKEHHUSI B 000PYA0BaHHE, PyO.-M .

3.3. MaTtematudeckoe OXKHJaHUE MOTEPb OT OOYCIOBICHHOTO MOXApPOM IMPOCTOS OOBEKTa

(aemomnoyueHHast mpuobLIb) (M(I1;,)) BEIYUCIAIOT 1O (hopmyie
MU, o) =1y Typ- Qs (142)

rae 11, - npubbLIb 00bEKTa, py6.-I[HI/I'1;

T'p - IPOJOKUTENBHOCTD IPOCTOSI O0BEKTA, THH.

4. Meton onpeneneHus mionmagn noxapa

Hacrosimmit meroq npenHazHadyeH A ONpPENENEHUs IUIONIaAu MoKapa, 3HAYEHHE KOTOPOH
HEO0OXOAMMO TpU pacyeTe MOoTeph OT TMokapa Ha 00bekTe. PacueT ruomaan moxkapa MpoOBOJIAT
JUISL TOPIOYHUX M JIETKOBOCIUIAMEHSIIOIIMXCS KUAKOCTEH MPUHUMAETCS PABHBIM IUIOIIAIU €€
pa3MeIIeHUs WK TUIOMIAAN aBapUMHOTO pa3iivBa.

4.1. Ilnomanp moxapa MpU CBOOOAHOM TOPEHHUH TBEPIABIX TOPIOUUX M TPYIHOTOPIOYUX
MaTepHaoB BBIYUCIIAIOT:

JUISL TIOMEILEHHUH ¢ 06beMoM V<400 M° o dbopmye
F, =x(Ut)’<F, (143)
rae M - JuHelHash CKOPOCTh PACIpOCTPAHEHHMS 10 TMOBEPXHOCTH MaTepuana IMOoXKapHOH
HarpysKu, Mc’;

T - Texyuiee Bpems, C;

F - nnomanp, 3aHMMaeMast 0KapHOW Harpy3Kou M2;

JUISE IOMEIEeHHi ¢ 0GbeMoM V>400 M 110 dbopmyne

2
F, =t -Ft, <t
7 ¢ i —YH.C.II>
H.C.IT (144)
T/€ ti - BpeMsl JIOKaJTU3alky 1moxapa, c;

tu.cn - IPOAOIKUTENBHOCTh HAYAJIBHOM CTaMH MOXapa, C.

4.2. MuHUMaNIbHYIO0 TPOJIOJDKATEIFHOCTh HAYaJIbHOM CTaJUM TOXKapa B IOMEIIEHUHU
OTpPEENAI0T B 3aBHCHUMOCTH OT O0beMa MOMEUICHHS BBICOTHI TOMEIICHHS U KOJIMYeCTBa
MIPUBEJACHHOM MOKAapHOM HArpy3KH (4ept. 7, 8).

4.3. KonnyecTBO MPUBEICHHOH MOKAPHOUW HArpy3KH (g) BEIYUCISIOT IO (hopmyIie

8= 2.8
; (145)

I7e gi - KOJIMYECTBO MPHUBEJCHHON MNOXKapHOW HArpy3KH, COCTOSIIEH U3 i-r0 TOpIOYero H
TPYAHOTOPIOYEro MaTepHuaa.
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——— H=6,6; 1-g=(2,4-14) KT-M 2 ; 2-g=(67-110) KF-M_Z; 3-g=640 KT-M 2 ;
—— H=7,2 m; 1-g=(60-66) Kr-M'z; 2-g=(82-155) KM ; 3-g=200 KI-M :
—o-0— H=8wm; 1-g=60 kr-m~ ; 2-g=(140-160) kr-m™ ; 3-g=(210-250) kr-M ™ ;
—— H=4.8; g=(169-70) xr-m™
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Yepr. 8
3HayeHue (gi) BBIUUCISAIOT IO hopMyJie
p
8i = 8ui '&’
13.8 (146)

T/I€ gui - KOJIMYECTBO TOPIOYETO U TPYAHOTOPIOYETO i-I'0 MaTeprasa Ha €IUHUILY TJIOMIAU, KM
2,

b

) -1
QP4 - TEII0TA Cropanus i-ro MaTepuana, MJDK-Kr .

4.4. BBIUUCHSIOT MPOI0JDKUTENBHOCTh HaUaIbHON CTaIUU TIOKapa 1o Gpopmyiam:
IUIA IOMeELIEHHH ¢ 00pemom V<3- 10°m°:
1
_ —2 _IIP 1/3
tyen= 0,94-10 then P 2) :
Wep Quep it (147)
JUTS IOMENIEHHH ¢ 00beMoM V>3-10%m:
1/3
0,73+0,01g ]
P 2
¥ cp Op.cpt (148)
rae Py - MUHAMAJbHAS MPOAOIKUTENLHOCTh HAYadbHOM CTAJUM IMOXKapa, C, ONPENENISIOT B

COOTBETCTBUH C 4epT. 7, §;
Yep - CPENHSAS CKOPOCTh MOTEPH MACCHI MTOKAPHOM HArpy3KH B HayaJbHOM CTaJWU I10XKapa,

2 -
KM *-C ', BBIYUCJIAIOT 110 popMyJie

zg,m' .l//i

Vo= z )
8 i (149)
rac \lfi - CKOpOCTL HOTepI/I Macchl B HAYAJIBHOU craanu HO)Kapa I-TO MaTepI/IaJ'Ia HO)KapHOﬁ

Harpy3KH, Kr-M ¢
. -1
QPyi.cp - CPEHSISI TEIUIOTA CTOPAHHS OXKAPHON HAarpy3Kkd, MJDK-KI™, BBIYUCIISIIOT IO (hopMmyie

P _ Z gMi ) ng
QH.CP B~ B
2.8 (150)

o -1
U - JJIMHCUHAA CKOPOCTh PACIIPOCTPAHCHUS IIJIAMCHHA, M-C .

Jlomyckaercsi B KauecTBE BEIMUYMHBI ¥ OpaTh MAaKCUMAJIbHOE 3HAUYEHHUE JJISi COCTABISIOIINX
IIO’KapHYIO Harpy3Ky MaTepHasoB.
3HaueHUsI BENHINH Yep, Oy’ U IUISI OCHOBHBIX TOPIOYMX MATEPHAIOB MpHBEICHBI B Tab. 11,

12.

tyen=089-107 t,’f’cn(

Ta0mnuua 11
JIuHeiiHAas1 CKOPOCTH PACHPOCTPAHEHHS IVIAMEHH 10 TIOBEPXHOCTH MATEPHAJIOB



Marepuan

JInnelinas cCKOPOCTb PacIpOCTPaHEHNUS
namenu 1o nosepxHoct X107 m-¢”!

1. VYrapsl TEKCTHJIBHOTO MPOHM3BOJACTBA B  Pa3pPBHIXJICHHOM

COCTOSIHHH 10
2. Kopn 1,7
3. XJ10MOK pa3phIXJICHHBII 42
4. JIeH pa3phIXJICHHBII 5,0
5. Xnonok+xkamnpoH (3:1) 2,8
6. JlpeBecrHa B mTa0CIISAX MIPH BIAKHOCTH, %:
8-12 6,7
16-18 3,8
18-20 2,7
20-30 2,0
ooiee 30 1,7
7. IToaBenieHHbIE BOPCUCTHIE TKAHU 6,7-10
8. TexcTmIpHBIE M3IENUS B 3aKPHITOM CKiane mpu 3arpyske .100 0,6
or M?
9. Bymara B pyJIOHaX B 3aKpBITOM CKJIaJie TIpH 3arpy3ke 140 ot M~ 0,5
10. CuHTeTHMYeCKHH KaydyK B 3aKpBITOM CKJIaJe TPH 3arpy3Ke 0,7
cebime 290 ot M
11. [lepeBsHHBIE TOKPHITHA IIEXOB  OONBINIOW  IUTOMIAH,
JIepEBSAHHbIE CTEHbI, OT/IENAHHbIE JPEBECHOBOIOKHUCTHIMU TIHTAME 2,8-5,3
12. Tleunple oOTpakKHAONIME KOHCTPYKIUU C YTCIUIUTEIIEM U3 75.10
sanuBounoro ITITY ’
13. ComoMeHHBIE U KaMBIIIIUTOBEIE NU3IEIIHUS 6,7
14. Txanu (xoJcT, Oaiika, 0535b):
10 TOPU3OHTAIN 1,3
B BEPTUKAJIHHOM HaIPaBICHUN 30
B HAaNpaBICHWH, HOPMAJbHOM K TIOBEPXHOCTH TKaHEH, IIpu 40
paccrostHaun Mexay HAMH 0,2 M ’
15. JIucrosoii IIITY 5,0
16. Pe3snHoTEXHUUECKHE U3EINS B IITA0EIIX 1,7-2
17. Cunretmueckoe nokpsitue «Crkopron» mpu 7= 180 °C 0.07
18. TopdommuTs! B mTabemsx 1,7
19. Kabens AAIIIB1x120; AIIBI'D3x35+1x25; ABBI'3x35+1x25:
B TOPU30HTAJIBHOM TOHHENH CBEPXY BHU3 IPU PACCTOSHHU MEXKIY 03
rmosikamu 0,2 M i
B TOPU30HTAILHOM HAINpaBJICHUH 0,33
B BEPTHKAIFHOM TOHHEIM B TOPH30HTAIFHOM HAIPABICHUH IIPH 0.083
paccrostarn Mexay psgamu 0,2-0,4
Tabnuma 12
Cpez[mm CKOPOCTH BbITOPAHUA U HU3IIAA TEIJIOTA CrOpaHus BCIICCTB M MaTCPUAJIOB
BemiectBa 1 MaTeprasl CxopocTs motepu Macchl | Husmias TersioTa cropanus,
x10°, kr-m ¢! K J K-k
bensun 61,7 41870
ArnieToH 44,0 28890
JIM3TUITOBBIN CTIHPT 60,0 33500
Benzon 73,3 38520
Jln3enbHOE TOIIUBO 42,0 48870
Kepocun 48,3 43540
MasyTt 34,7 39770
Hedts 28,3 41870
DTUIOBBIN CIIUPT 33,0 27200
Typ6unnoe macino (TI1-22) 30,0 41870
W3onponuioBelii coupT 31,3 30145
N3onenTtan 10,3 45220
Tonyon 48,3 41030
Hatpuil MeTannuueckuii 17,5 10900




Jpesecuna (6pyckn) 13,7 % 39,3 13800
[peBecrHa (MeGenb B )KUIIBIX M 8 JMUHUCTPATHBHBIX

3nanusax 8-10 %) 14,0 13800
Bywmara paspreixnennas 8,0 13400
Bymara (kaurH, )KypHAIHI) 42 13400
KHuru Ha nepeBSHHBIX CTEIDIaKax 16,7 13400
Kunonunenka tpuanerarsas 9,0 18800
Kap6onuToBblie n3aenus 9,5 26900
Kayuayx CKC 13,0 43890
Kayuyk HatypansHbIi 19,0 44725
Opranuyeckoe CTeKII0 16,1 27670
[Momuctupon 14,4 39000
Pe3una 11,2 33520
Texcroaur 6,7 20900
INenononmyperan 2,8 24300
BosokHo mranensHoe 6,7 13800
Bonokno mranensHoe B kumax 40x40x40 cm

22,5 13800
[HomuatHnen 10,3 47140
[Momunpornmnexn 14,5 45670
X1onok B Trokax 190 krxm™ 2.4 16750
XT0TIOK pa3phIXJICHHBIN 21,3 15700
Jlen pa3pbIXiIeHHBIN 21,3 15700
Xnomok+kanpoH (3:1) 12,5 16200
IHIPU/IOJKEHHUE 5
Obsizamenvhoe

METO/J 9KCIIEPUMEHTAJIBHOI'O OIIPEJAEJIEHUSA BEPOATHOCTH
BO3HUKHOBEHMUS ITOXKAPA B (OT) QJIEKTPUHYECKUX U3JAEJIUAX

Hacrosiuit MmeToa pacrpocTpaHseTcsl Ha 3JIEKTPOTEXHUUECKUE U3IEIHUs, PAAHUOSJIEKTPOHHYIO
anmnaparypy U CpeiCTBa BHIYMCIUTENbHON TEXHUKH (3JIEKTPUUECKHE M3IEHsI) U yCTaHABINBAET
MOPSIIOK SKCIIEPUMEHTAIBHOTO OIPEACIICHNSI BEPOSATHOCTH BOZHUKHOBEHUS M0Kapa B (OT) HUX.

[TapameTpsl M yCIOBHSI HCHBITAHUM JI1 KOHKPETHOTO M3JAENUsl JOJKHBI COJEPKAThbCA B
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIUU Ha U3/IEIHE.

1. CymHocTh MeTOAa

1.1. Metox pa3paboTaH B COOTBETCTBUU C IPUIOKECHHUEM 3.

1.2. BeposATHOCTh BOBHUKHOBEHHUS MOXKapa B (OT) JIEKTPUUYECKOM (TO) M3ACTUU(S) SBISIETCA
MHTErPAJIbHBIM TMOKa3aTeNieM, YYUTHIBAIOIIUM KaK HaJIeXKHOCTh (MHTEHCUBHOCTb OTKA30B)
CaMOoro M3JCNIMS U €ro 3alMTHOM anmapatypsl (TEMIOBOM U AJIEKTPUUECKOM ), TaK U BEPOATHOCTh
3aropaHusi (IOCTMKEHUS KPUTHUUECKOM TeMIepaTypbl) YacTSIMU W3JETUsl, MOAJIEPKUBAIOIIUMU
KOHCTPYKLUMOHHBIMU MaTepualaMH WM BELIECTBAMHU M MaTepHallaMu, HaXOJSUIMMUCS B 30HE
€ro PaauaIMOHHOTO M3IY4YeHHs MO0 B 30HE MOPAKECHUS AJICKTPOAYTON WIH Pa3jieTarOIIUMUCS
pacKkaJeHHbIMH (TOPSAUIUMHU) YACTIMU (YaCTULIAMH) OT U3IEITHSL.

1.3. U3nenue cuutaercs yAOBIETBOPSIONUM TPeOOBaHUS HACTOSIIETO CTaHIAPTA, €CIH OHO
MPOIUIO UCHBITAHUE B XapaKTEPHOM I0KapOONACHOM PEXHME U BEPOSTHOCTh BO3HUKHOBEHUS
1o’kapa B HeM (OT HEro) He MPEBBICUT 10° B rox.

Kommuiekryromue uznenust (pesucTopbl, KOHIAEHCATOPbI, TPAH3UCTOPHI, TpaHCPOPMATOPHI,
KJIEMMHbBIE 3aKHMBbI, pelie W T. J[.) JOMYyCKAIOTCA K TNPUMEHEHHUIO, €CIM OHHU OTBEYAIOT
TpeOOBaHUSIM  MMOKapHOW  0€30MacHOCTH  COOTBETCTBYIOUIMX  HOPMATUBHO-TEXHUYECKUX
JOKYMEHTOB U /I HUX OMpPEIeICHbl MHTCHCUBHOCTH TIOYKAPOOMACHBIX OTKA30B, HEOOXOIUMbBIC
JUTSL OLICHKU BEPOSATHOCTH BOZHUKHOBEHUS MOKapa B KOHEYHOM U3JICTHH.

1.4. XapaxTepHblii aBapUMHBI MOXKAapOONAacHBIM pEeXUM (Zajee - XapaKTEpHbIN
MOXKAPOOTACHBIM PEXUM) AICKTPOTEXHUYECKOTO H3ACIUS - TO TaKOHW PEXHUM pPabOThI, MpHU
KOTOPOM HapyIIAeTCd COOTBETCTBUE HOMHUHAIBHBIX MApaMETpPOB U HOPMAIbHBIX YCIOBUU




JKCIUTyaTalluy U3JIEIUsl WIM €r0 COCTABHBIX 4acTEH, MPUBOIAIIMN €ro K BBIXOAY W3 CTPOS U
CO3AIOIINN YCIIOBUS BOSHUKHOBEHUS 3aTOPAHHUS.

1.5. XapakTepHbll MOKapOOMACHBI PEXHUM YCTAaHABIMBAIOT B XOJAE IPEIBAPUTEIBHBIX
ucnbITanuil. OH TOJDKEH OBITh M3 YKCiIa HauboJiee ONacHbIX B MOXKAPHOM OTHOILICHUH PEKUMOB,
KOTOpPbIE BO3HUKAIOT B DKCIUTyaTallH U, 10 BO3MOXXHOCTH, UMEIOT HAaUOOJBIIYIO BEPOSTHOCTD.
B nanpHeifem BbIOpaHHBIM MOKapOOMACHBI PEXXHUM YKa3bIBAlOT B METOJMKE HMCIIBITAHUS Ha
MO’KAPHYIO OIIACHOCT.

B 3aBucuMocTM OT BHMJAa M Ha3HAYCHMS U3JCNIHA  XapaKTEPHBIE HCIBITATEIIbHbBIE
MI0’KAPOOMACHBIE PEKUMBI CO3/1AI0T ITyTEM:

YBEJIMUYEHUS CUIIbI TOKA, IPOTEKAIOLIETO YEPE3 UCCIIELYEMOE IIEKTPUUECKOE U3EIINE WIH €r0
COCTaBHYIO 4acTh (ITOBBIIICHUE HANPSKEHHs, KOPOTKOE 3aMbIKaHUE, Teperpyska, aByxda3zHoe
BKJIIOYEHHUE 3JIEKTPOTEXHUYECKHX YCTPOMCTB Tpex(a3HOro Toka, 3aKJIMHUBAHHE POTOpA WU
JIPYTUX NOJBUKHBIX YACTEH 3JEKTPUUECKUX MAIllMH U alapaToB U Jp.);

CHIDKEHHS 3((EKTUBHOCTH TEIJIOOTBOJA OT HArPEBAEMBIX 3JIEKTPUUECKUM TOKOM JieTallel U
MIOBEPXHOCTEN JIEKTPUUECKUX YCTPOUCTB (3aKpPBITHE ITOBEPXHOCTEW TOPIOUYMMH MaTEepUAIAMU C
MaJIbIM KO3 ()UIIMEHTOM TEIJIONPOBOJHOCTH, OTCYTCTBUE JKHMIKOCTH B BOJIOHAJIMBHBIX
nprubOpax, BBEIKIIOUEHHE BEHTHIISATOPA B AJIEKTpOKaJopudepax M TEIUIOIEKTPOBEHTUIIATOPAX,
IIOHIKEHUE YPOBHSI Macja MM JIPYrod IUAJIEKTPUYECKOM >KUIKOCTH B MAaCJIOHAIOJHEHHBIX
YCTAHOBKAX, CHUKCHUE YPOBHS KUIKOCTH, UCIIOJIb3YEMON B Ka4€CTBE TEIUIOHOCUTEIS U JIP.);

YBEJIMUYEHUS NIEPEXOTHOTO CONTPOTUBIIEHUS (3HAYCHNE MAJCHNS HANIPSKEHMS, BBIICIIAIOIIEHCS
MOIIHOCTH) B KOHTAKTHBIX COEAMHEHUAX WJIM KOMMYTAlIMOHHBIX 3JIEMEHTAX;

HOBBIIIEHUS] KO UIIMEHTa TPEHUS B JIBHKYIIMXCS (BpallaroIuXxcs) 3JeMEeHTaxX (MMUTAIMs
OTCYTCTBHSI CMa3KH, U3HOC MIOBEPXHOCTEN U T. I1.);

BO3JCHCTBUS Ha JETalIM 3JIEKTPOYCTAaHOBOK JJIEKTPUYECKHUX JIYI (pe3Koe NEepeHAIpsKEHUE,
OTCYTCTBHME JyIOTaCUTEIbHBIX PEIIETOK, BBIXOJ M3 CTPOS DJIEMEHTOB, INYHTUPYIOIIHUX AYTY,
KpPYTrOBOW OTOHb KOJUIEKTOPA);

cOpacbIBaHMsI PACKaJICHHBIX (TOPSIIMX) YACTHILI, 00pa3yroImuUXCcs MPU aBapUMHBIX peXUMax B
JJIEKTPOYCTAHOBKAX, HAa TOPIOYME HJIEMEHTHI (4aCTULl OT OILIABJICHHS HHUKEIIEBBIX JJIEKTPOLOB B
JaMIiax HaKaJUBaHMSA, YaCTHUI[ METAJJIOB, OOPa3yIOUIMXCS TPU KOPOTKHUX 3aMBIKAHUSAX B
3JIEKTPOINPOBOJIKAX, U T. II.);

pacrojOKEHUs] TOPIOYMX MAaTEpHUaJoB B 30HE PAJUMALMOHHOTO HAarpeBa, CoO3/1aBacMOI0
JJEKTPOYCTaHOBKAMU;

NPOMYCKaHUsI TOKAa MO KOHCTPYKIMSAM U 3JIEMEHTaM, KOTOpble HOPMAJIbHO HE OOTEKaroTCA
TOKOM, HO MOTYT UM OOTEKaThCs B aBapUIHBIX YCIOBHSX;

CO3/IaHUs HEMPEIYCMOTPEHHOTO YCIOBUAMHU pabOThI, HO BO3MOXKHOTO B aBapUHHOM pPEXHME
HarpeBa 3a C4eT MICKTPOMATrHUTHBIX MOJIEH.

2. Pacyer BepOSITHOCTH BO3HUKHOBEHHUS MOKAPA OT 3JIEKTPHYECKOI0 U3/1eJINs

2.1. BeposITHOCTh BO3HUKHOBEHHUSI TOXkapa B (OT) JJIEKTPUUYECKUX H3ACIUN U YCIOBHS
noxapo0Oe3onacHocTy (1. 1.3) 3anHMChIBAIOT CIIEIYIOIIUM BBIPAKECHUEM:

QH:QH.P'QH.3'QH.3'QB310_6’ (151)
rae Qnp - BEPOATHOCTh BO3HUKHOBEHHS XapaKTEPHOIO I0KAPOOIACHOIO PEXHMMa B COCTaBHOM
yactu wu3genust (Bo3HMKHOBeHUs K3. meperpysku, TMOBBIIIEHUS MEPEXOJAHOTO
CONPOTHUBJIEHUS U T. 11.), 1/Toxm;

Qns - BEPOATHOCTh TOTO, YTO 3HAUYEHHME (XAPAaKTEPHOIO AJIEKTPOTEXHUYECKOTO MapameTpa
(TOKa, MEepPEeXOAHOTO COMPOTUBICHUS WU Jp.) JEKUT B JUANA30HE IMOKAPOOMACHBIX
3HAUCHMUI;

Qu.; - BEpOSITHOCTh HECpaOaThIBAHHUS allllapaTta 3amuThl (3JEKTPUIECKOM, TETUIOBOM U T. II.);

Qs - BEPOATHOCTh JOCTUKEHUSI TOPIOYMM MaTE€pPUATIOM KPUTHUYECKON TeMIlepaTypbl WU €ro
BOCIUTAMEHEHHS.

2.2. 3a TONOXWUTEJIbHBIM MCXOJ ONbITA B JAaHHOM CiIy4ya€ B 3aBUCUMOCTH OT BHUJA

BJIEKTPUYECKOTO M3JEIUs MPUHUMAIOT: BOCIUIAMEHEHUE, TOSIBJICHHE JbIMa, JOCTHXKECHHE
KPUTHUYECKOT0 3HAUCHUS TEMIIEPATyPhl IPU HATPEBE U T. II.



2.3. BeposATHOCTb BO3HUKHOBEHMs XapaKTEPHOIO MOXKAPOONMAacHOro pexuma Oy,
OTIPECNAIOT CTATHUCTUYECKH 10 JAHHBIM UCHBITATENbHBIX J1a00paTOpUil MPEANpUATHH U
M3TOTOBUTENICH M SKCIUTYaTallMOHHBIX CITYXKO.

ITpy Hanu4MU COOTBETCTBYIOIIUX CIIPABOYHBIX JAHHBIX O, MOKET OBITH OIpEAEICHA Yepes
00IIYI0 MHTCHCHBHOCTh OTKA30B W3JIENHSI C BBEJACHUEM KOA(PQPHUITUEHTA, YIUTHIBAIOIIETO OO
MOKapPOOMACHBIX OTKA30B.

2.4. BepositHOCTB (Qy5) B 00IIIEM BHI€ PACCUUTHIBACTCS 1O (popmyie

Q,,=1-e" =1-Pe™™ — e+ P, (152)
rae P - BeposATHOCTh 3arpyOneHus 3amuThl (yCTaHaBIMBAaeTCs OOCIeAOBaHHWEM WU
MPUHUMACTCS KaK CpPEJHECTATUCTUYECKOE 3HAaueHHWEe, HWMEIOIIee MECTO Ha
00BEKTaX, T/Ie MPEUMYIIECTBEHHO HCIIONb3YETCs U3JIEIHE);
A, - KCITyaTaliOHHAass HHTEHCHBHOCTD OTKA30B allllapaToB 3alluThl, 1/4;
Ap - pabouas (ammapaTHas) HHTEHCHBHOCTb OTKA30B 3alUTHI (OMPEACISIETCS NO TEOPHH
HaJIe)KHOCTH TEXHUYECKHUX CUCTEM), 1/4;
A, - HHTEHCHBHOCTH OTKA30B 3arpy0JIeHHOM 3amuThl, 1/4;
{ - TeKyIee BpeMsl paboTHl, .

Jlist anmapaToB 3amIUThI, HAXOASIIUXCS B dKCIuTyaTanuu 6onee 1,5-2 net, ais pacueta (Qy ;)

MOJKET OBITh HCIOIb30BAaHO YIPOIIEHHOE BhIpasKEHUE:

Ops=Apt. (153)

2.5. XapakTepHbIil TMOKAapOOMACHBIA PEXKUM  U3JEIUS  ONpElesieTcs 3HAaYCHUEM
AIEKTPOTEXHUYECKOTO TMapaMeTpa, IMPU KOTOPOM BO3MOXKHO TIOSIBJICHUE TIPU3HAKOB €ro
3aropanusi. Hampumep, XapakTepHbI MOXapoOONacHbI pexuM - KopoTkoe 3ambikanue (K3);
XapaKTEepHBINA 3JIEKTPOTEXHUYECKUIN MapaMeTp ITOro pexxuma - 3HaueHue Toka K3. 3axuranue
U3JIENHsI BO3MOXHO TOJIBKO B OINpeeNieHHOM quana3one TokoB K3. B obuiem Bue:

Qns =N, IN,, (154)
rae Ny, N, - COOTBETCTBEHHO AMAMa30HbI MOXAPOOMACHBIX M BO3MOXKHBIX B 3KCIUTyaTallUH
3HAYEHUN XapaKTEPHOTrO EKTPOTEXHUYECKOTO TapaMeTpa.

B cnyuae ucnonb30BaHUS AJIs OICHKU 3aKUTATEIHHONW CIHOCOOHOCTH JIIEKTPOTEXHHUUECKHUX
(aKTOPOB MX JHEPrETHUYECCKUX XAPAKTEPUCTHK - DHEPTHUH, MOIIHOCTH, TJIOTHOCTH TEIUIOBOTO
MOTOKa, TEMMEpPaTypbl U T. M. ONPEAENAETCS BEPOSTHOCTh TOTO, KaK 4YacTO WJM KaK JOJTO
3HAYEHUE COOTBETCTBYIOIIETO IHEPreTHYECKOr0 MapaMeTrpa 3a OINPENCSICHHBIM MPOMEXYTOK
BpEMEHH (HalpuMep B TeueHue roja) OyAeT MpeBBIIIaTh €ro MUHUMAIbHOE IMOKapoOmacHoe
3HayeHue. HaxokJaeHue MUHHMMAaJIbHBIX IOKApOOMACHBIX 3HAYECHUN MPOU3BOJIUTCS B XOJE
BBITIOJIHEHUSI SKCIIEPUMEHTAIBHBIX UCCIEA0BAHUM pu onpeneneHuu Q.

2.6. BeposiTHOCTh (J TOJOKHUTEIBHOTO HUCXOJa ONbITa (BOCTUIAMEHECHMS, TOSIBJICHHUS JhIMA
WM TOCTIDKEHUSI KPUTUIECKOW TeMITepaTypbl) ONPeAesieTCs ocie MPOBEACHMS J1a00paTOPHBIX
UCIIBITaHUH B yCIOBUAX paBeHCTBA Oy p=0y s=0n-=l;

0, = 3+1,3m
o+ (155)
TJIC /M - YUCJIO0 OIBITOB C MOJIOKUTEIBHBIM HCXOIaM;

71 - 9HUCJIO OIBITOB.

B ciyuae m=0,76 (n-1), npunumarot Qp=l.

[Ipu ucnonp30BaHUM B KAa4eCTBE KPUTEPHs MOJOKUTEIBHOTO HMCXOJA OIbITa JOCTHXKCHHUE
TOPIOYMM MaTEepUAIOM KPUTUYECKOM TeMiiepaTypsl Oy onpeaensercs u3 Gopmys

0y =1-0, (156)
rae ®; - 6e3pa3sMepHBIid TapaMeTp, 3HAUCHHUE KOTOPOTO BEIOMPACTCS 1O TaOJIMYHBIM JTaHHBIM, B
3aBHCUMOCTH OT 0€3pa3MepHOro nmapamerpa & B pacnpezenceHun CThIOJCHTA.

\/;(TK — TCP)

b

o (157)



rae T - KpuTudeckas TeMIepaTypa HarpeBa roproyero marepuana, K;
T.p - cpeanee apu(METUYECKOE 3HAUECHHE TEMIIEpATyp B UCHBITAHUIX B HauMOOJee HarpeToOM
Mecte uznenns, K;

O - CpellHee KBapaTUYECKOE OTKIOHEHHE.

B kadecTBE KPUTHYECKOM TEMIIEPATYpPhl, B 3aBUCUMOCTH OT BUJA WU3JEIHs, YCIOBUH €ro
9KCIUTyaTallud ¥ BO3MOXHBIX MCTOYHHMKOB 3a)KUI'aHUS MOXKET ObITh NPUHATA TEMIEpaTypa,
cocrapisomas B 80 % TemmepaTypbl BOCIUIAMEHEHHUS! M30JSLMOHHOTO (KOHCTPYKLIMOHHOIO)
MaTepuaa.

2.7. JomnyckaeTcst Ipu ONpeaesieHnn Oy 3aMEHATh CO3JaHNE XapaKTEPHOIO MOXKapOOIaCHOTO
peXHrMa Ha UCIOJIb30BaHNE CTaHJAPTU30BAHHOIO YKBUBAJIEHTHOTO IO TEILUIOBOMY BO3JEHCTBUIO
UCTOYHUKA 3aXUraHus, T. €. C DKBHUBAJCHTHBIMU IIapaMETPaMHM, XapaKTEepHU3YHOIUMU
BOCIIJIAMEHSIOLIYIO CIIOCOOHOCTh (MOIHOCTB, IJIOIIA/(b, IEPUOAUIHOCTD U BPEMS BO3AECUCTBHS).

IIPUJIOKEHHE 6
Cnpagounoe
ITPUMEPBI PACUETA

1. Paccunrarh BEpOATHOCTH BOSHUKHOBEHHS I10XkKapa U B3pbIBa B OTJEICHUN KOMIIPECCUMU.

1.1. lanuble ans pacueTa

OtaeneHne KOMIPECCHH ATUIIEHA PACIOJIOKEHO B OJTHOATAXKHOM ITPOU3BOACTBEHHOM 3aHUU
pa3smepamu B miane 20x12 M u Bbicotoi 10 M. CTeHBI 3[aHUS - KUPIUYHBIE C JIEHTOYHBIM
ocreksieHueM. IlepekpbiTHe - U3 peOPUCTBIX KeNe300eTOHHBIX MIUT. OcBelleHue Iexa -
DIIEKTPUYECKOE, OTOIUICHHE - IeHTpanbHOe. llex oOopymoBaH aBapuiiHOW BEHTHIISALUEH C
KpPaTHOCTBIO BO3yX000MeHa (1), paBHOW BOCHMH.

B nmomemenunm 1exa  pa3MelmiaeTrcs KOMIIPECCOp, KOTOPbIA TOBBIMIAET  JaBICHUE
MOCTYTAIOIIETO U3 MaruCTPajJbHOTO TPYOONPOBOJA ATHIICHA C 11-10° go 275-10° Ila. Huametp
TpyOOIPOBOIOB ¢ ITHIIEHOM paBeH 150 MM, Temmnepatypa stmiena gocturaet 130 °C. 3nanue
UMeeT MOJIHHMEe3aIuTy Tumna b.

HwxHuii KOHLIEHTpAaMOHHBIN npeaen BocmaaMeHeHus 3TuiIeHa (Cyynps B CMECH C BO3LYXOM
paBeH 2,75 %, noatomy, B coorBercTtBUuu ¢ CHull T1-90-81: mpou3BoACTBO 1O B3pPHIBHOM,
B3pPBIBOIIOKAPHOM U MOKAPHON OMACHOCTH OTHOCUTCS K KATETOpUU A, TO €CTh B 11€XE BO3MOXKHO
BO3HUKHOBEHHE KaK I0Kapa, Tak M B3pbiBa. [lo ycCIOBHMSIM TEXHOJIOIMYECKOTO Ipolecca
BO3HUKHOBEHHUE B3PBHIBOOMACHON KOHIIEHTpPALMM B 0O0bEME IMOMELIEHUS BO3MOXKHO TOJIBKO B
ABApPUIHBIX YCIIOBUSAX, I[IO3TOMY I[IOMEIIEHHE TIO KIACCU(PUKAIMU B3PBIBOOTACHBIX 30H
OTHOCHUTCA K Ki1accy B-1la.

[TokapHast omacHOCTb OTIEJEHUSI KOMIIPECCHM CKJIAJBIBACTCS W3 MOKApPHOM OMACHOCTH
KOMIIPECCOPHOM YCTAaHOBKM W TIOXapHOM omacHocTH mnomenieHus. IloxkapHas omacHOCTh
KoMIpeccopa 0OyCIIOBJIEHa OMACHOCTHIO BO3HHUKHOBEHHUS B3pbIBA ITUJICHOBO3IYIIHOW CMECH
BHYTpPH anmnapara.

[TosxxapHasi OMACHOCTH TMOMEIIEHUSI OOYCJIOBIIEHA OMACHOCTHIO BO3HMKHOBEHHS TIOXKapa B
1exe, a TaKkKe OMacHOCThI0 BOZHMKHOBEHHS B3pbIBa 3TUJICHOBO3IYIIHON cMecH B o0beMme 1iexa
P BBIXO/I€ 3TUJICHA U3 Fa30BbIX KOMMYHUKAIIUNA MIPU aBapuu.

1.2. Pacuer

Bo3HUKHOBEHHE B3pbIBA B KOMIIpECCOpe OOYCIOBICHO OIHOBPEMEHHBIM TMOSBICHHEM B
HUINHAPE FOPIOYETro ra3a, OKUCINUTENS U UICTOYHUKA 3aKUTAHUS.

ITo ycrnoBusIM TEXHOJOTMYECKOTO IIpolecca B IWIMHAPE KOMIIPEccopa IOCTOSHHO
oOpaliaercsi 3TUJIEH, O3TOMY BEpOSATHOCTH MOSIBICHUS B KOMIIPECCOpPE TOPIOYEro rasa paBHa
eIMHULIC

Ox(IB) =0y (IB)) =0 (4, =1

[TostBnenue okucnutens (Bo3ayxa) B HMWIMHJPE KOMIIpECCOPA BO3ZMOXKHO MPHU 3aKJIMHUBAHUU
BCACHIBAIOIIETO KjamaHa. B 3ToM ciyyae B MWIMHIPE CO3AA€TCS  pa3psbKEHHE,
oOycliaBnuBarolee IMOJACOC BO3AyXa 4Yepe3 CaJbHUKOBBIE YIUIOTHEHMS. /[l oTKiIIOueHus



KOMIIpeccopa TMpH 3aKIMHUBAHWU BCACBIBAIOIIETO KJIallaHA WMEETCS CHCTeMa KOHTPOJIS
JIABJICHUS, KOTOpas OTKIOYaeT Kommpeccop uepe3 10 ¢ mocie 3akIMHMBAaHUS KIalaHa.
OO0cnenoBaHMe MOKA3alio, 4To 3a roj Habmogaock 10 cirydaeB 3akIMHUBaHUS KianaHoB. Torma
BEPOSITHOCTh pa3repMeTu3aliii KoMIpeccopa paBHa

K, & 1 10-10
S)=—27 = . =32-10"
0x(52) T, Z 7525600 60

AHanu3upyeMblii KOMIIpEccop B TE€YEHHME rofa Haxoauics B pabodem coctosHuu 4000 4,
II09TOMY BEPOSATHOCTh €0 HAXOKIECHUS M0J] pa3psuKEHUEM paBHA
K, & 1
0, (S,)=—7 ZT, =
T,5 525600
OTkyzaa BEpOSITHOCTB MOJCOCA BO3yXa B KOMIIPECCOP COCTABUT 3HAYECHUE
-1 -6 =7
Ox(b,) =0, (S)0((S,)=23-107-3,2-10"=7,4-10"".
TakuM o00pa3oM, BEpOSATHOCTh TOSABJIECHUS B LWIUMHAPE KOMIIpECCOopa JOCTaTOYHOTO
KOJIMYECTBA OKHCIUTENS B COOTBETCTBUU ¢ hopMyIioif (44) mpuioxeHus 3 paBHa

Q. (OK)=Q,(0OK,)=Q,(b,)=7,4-107".

OTkyna BepoATHOCTb 0OOpa3oBaHMsl TOpIOYEH cpenbl B IWIMHAPE KOMIpeccopa B

cooTBeTcTBUH ¢ popmyroii (40) npuiiokenus 3 a OyieT paBHa
Q,(I'C)=0,(I'B)Q,(0OK)=1-7,4-10" =7,4-10”

VICTOYHUKOM 3a)KUTaHUs STUICHOBO3AYIIHOW CMECH B LIMJIMHAPE KOMIPECCOpa MOTYT ObITh
TOJIbKO HMCKPbl MEXaHHYECKOTO MPOMCXOXKACHUS, BO3ZHHUKAIOIIME IPH Pa3pyLICHUH Y3JIOB H
JeTajieil MOPUIHEBOW TpyINIbl M3-3a MOTEPH MPOYHOCTH MaTepuala WM NpU OCJIableHUU
OO0JITOBBIX COETMHEHUH.

CraTucTHueckue JaHHbIE [IOKa3bIBAIOT, YTO 33 AaHAJU3UPYEMBIM MepuoJ BpeMEHU
HaOJro1asICsl OOUH Cilydail paspylleHHs JeTajeidl MOpPIIHEBOM IpyMIbl, B pe3yJbTaTe 4Yero B
IIMHAPE KOMIIpeccopa B Te€4eHHE 2 MHUH HaOmofanochk UcCkpeHue. [1oaTomy BeposTHOCTB
HOSBJICHUS B IMJIMHAPE KOMIIpeccopa (PPUKIMOHHBIX UCKP B COOTBETCTBUM C GopMmynamu (42 u
47) npunoxeHus 3 paBHa

K & 1
THY=0.(TH,) = =0y 7 _.2=38-10"".
O (TH) = Q(TH,) = 0, (f,) - Z ' 525600
OueHuM DSHEPrur0 HUCKp, BO3ZHUKAMOIIUX IMPH Pa3spyLICHUHM AETajeil MOPLUIHEBOW TIPYMIIbI

o -1
KOMIIpeccopa. 3Has, YTO CKOPOCTh JBHXKEHHS 3TUX AeTaneill coctaBiser 20 M-c, a UX Macca
paBHa 10 kr u Gosee, HalimeM sHEprUto coyaapenus (E£), [k, mo popmyne

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

2
mw

E= = 2000.

N3BecTHO, YTO (PPUKIMOHHBIE UCKPBI TBEPJBIX CTaJIeH MpPU SHEPrUsAX COyIapeHUs Mopsiaka
1000 /Ix moKuraroT METaHOBO3AYLIHBIE CMECH C MHUHHUMAajlbHOW 3Hepruei 3axuranus 0,28
MJIK.

MuHuManbHas SHEprus 3aKUraHusl 3TUIEHOBO3IyIIHON cmecu pasHa 0,12 Mk, a sHEprus
coyaapeHus ten 3HaunTeabHo npesbimaet 1000 Ik, cienoBaTenbHO:

O (le) =1

Torga BepOSTHOCTh TOSABIEHUS B LWIMHIPE KOMIIpECCOpa MCTOYHHKA 3aKUraHUs B

COOTBETCTBUU ¢ popmyoii (46) npuioxxeHus 3 paBHa

Q,(HU3)=Q,(TH)Q,(B)=38-10°-1=38-10".
Takum 00pa3oM, BEpPOATHOCTH B3pHIBA STHIICHOBO3IYUIHOH CMECH BHYTPH KOMIpeccopa
OyneT paBHa

Q,(BTA)=Q,(I'C)Q, (M3)=7,4-107-38-10°=2,8-10"
HaOmoienne 3a MPOW3BOACTBOM TIOKa3aJio, 4YTO TPXKABI 3a Tox (m-3) oTMedanach
pasrepMeTu3als KOMMYHHKAIMI ¢ STHUJIEHOM U ra3 BRIXOAUT B 00beM nomenieHus. Paccunraem



BpeMs 00pa3oBaHMs B3PHIBOOMACHON KOHIICHTPALMU B JIOKAIILHOM O0JIake, 3aHUMaromeM 5 %
o0BeMa 1exa.

Pexxum wucTeueHms HSTWiIeHa W3 TPyOONpOBOJAa TPH pasrepMeTh3anud  (IaHIEeBBIX
COEIMHEHUH BBIUUCISIOT U3 BBIPAKCHUS

5
I; ATY 2;'51?05 =0,00364 < v, = 0,528,
PAF

rae Pa - atMmochepHoe nasienue, [la;

Pya6 - pabodee naBieHue B TpyOOIIpoBoIax ¢ STUICHOM, [la;

Vip - KDUTHUECKOE OTHOLIEHUE.

To ecTh HCTEYECHUE TPOUCXOANUT CO 3BYKOBOI CKOPOCTBIO W, paBHOM

w=334 587 3 34‘/848 369.
M 28

[Mnomane menn F npu pasrepMmeru3anu  (IIAHIIEBOTO COEAMHEHHUs TpyOompoBoa
nuameTpoM 150MMm u TonumHoM menu 0,5 MM paBHa
F=rdé=12-10".
Pacxon sTunena - g yepes Takoe oTBepCcTHE OyIeT paBeH
g=369m-c”"-0,00012 x* =0,044.
Torna BpeMst 0Opa3oBaHUs JIOKAJIBHOTO B3PBIBOOIIACHOTO 00JIaKa, 3aHUMaroero 5 % odbrema
1exa npu padboTe BEHTHISAUH, OyAET paBHO

3600 g 3600
T = In = ;
8 g- CH.K.IZ.B 8
100-2-3600
0,44
In . =0,66.
0.44 - 2,75-8-0,05-2400
100-2-3600

Y4yuThIBast, YTO U3 BCEH MAacChl 3THJIEHA, BLIMIEAIIETO B 00bEM IOMEIEeHHUI, TOIbK0 70 %
y4acTBYIOT B 00Opa30OBaHHWM JIOKAJIHHOTO B3PHIBOOMACHOTO O0OJIaka, BpeMs OOpa30BaHUS ITOTO
obmaka ® BpeMs €ro CyIIeCTBOBaHHUS IIOCJIE€ YCTPAaHEHHsS YTEUKH OJTHIEHA Oyner

7= =094
paBHO: 0, .

Bpemsi ucrtedeHus STWIEHAa IPU HMMEBIIMX MECTO aBapHsaX 3a aHAIM3UPYEMBIM INEPHOJ
BpeMeHu Obu1o paBHO 4,5, 5 u 5,5 muH. Torna obiiee BpeMs CyIIECTBOBAHUS B3PHIBOOMIACHOTO
oOnaka, 3aHuMaromero 5 % o0bemMa MOMENIECHHUs U MPEICTaBIIAIONIEr0 OMAaCHOCTh MPHU B3phIBE
JUISI TIEJIOCTHOCTH CTPOMUTENBHBIX KOHCTPYKLUMH U JKU3HM JIIOJIEH C y4eToM padOThl aBapuilHON
BEHTWJISILIMM OyJIeT paBHO

3
Yo =mlr,—1)+7,]=mz, =15.

OTKyI[a BCPOATHOCTL IIOSABJICHUSA B 06’beMe IIOMCIICHUA, AOCTATOYHOI'O MdJIA 06pa30BaHI/I}I
TOpIOYEH CMECH KOJMYECTBA dTHIICHA, PaBHA

3 125
IB,)= I'B = 15=3,6-10".
Q,(I'By)=0,(I'B)Q,(a,)= Z 525600

VY4uThIBas, 4TO B 00bEME OMEIIEHUS IOCTOSHHO UMEETCS! OKUCIIUTEINb, TTOTyYUM
0,,(OK)=0Q,(0K,) = Qp(b;) =1
Torna BeposiTHOCTH 00pa30BaHMs TOPIOYEH CMECH ITHIIEHA C BO3LYyXOM B 00beMe OMEIICHUS
OyneT paBHa



Q,(I'C,)=0,(I'B,)Q,,(0K)=3,6-10"-1=3,6-10".

OCHOBHBIMU MCTOYHHMKAMH 3a)KUTaHUS B3pPHIBOONACHOIO 3TUJICHOBO3IYIIHOTO o00Jlaka B
MOMEIIEHUU MOTYT OBITh 3JIEKTPONPUOOPHI (B Cilydyae MX HECOOTBETCTBUS KAaTErOpUHU W IpyIIe
B3pBIBOONIACHOW CPEJIbI), OTKPBITHII OrOHB (MPU MPOBEAECHUN OTHEBBIX paboOT), UCKPBI OT yAapa
(TIpH pa3NUYHBIX PEMOHTHBIX paboTax) U pa3psaa aTMOC(HEPHOro NEKTPUUECTBA.

[TosxapHO-TEXHUYECKUM OOCIEA0BaHUEM OTEICHHUSI KOMIIPECCUU YCTAHOBJIEHO, YTO NSATh
JJIEKTPOCBETWIIBHUKOB Mapku B3I' B paszHoe Bpemsa B Teuenue 120, 100, 80, 126 u 135 4
IKCIUTyaTUPOBAIUCH C HAPYIIEHUEM LIEJIEBON 3aIUTHI.

BeposITHOCTh HAXOKAEHUS JIEKTPOCBETUIIBHUKOB B HEUCIIPABHOM COCTOSIHUU PaBHA

K, 3 1,2 P
Q==Y 7,=—-33600=7,7-10"".
T,o 525600
Tak kak TemmepaTypa KOJObI 3JEKTposiaMHo4ykd MouiHocThio 150 Bt paBna 350 °C, a
TeMIiepatypa caMoBocIuiameHeHus 3TiiieHa 540 °C, cienoBarenbHO, HarpeTas Kojda He MOXKET
OBITh UICTOYHUKOM 325KUTaHUS STUIICHOBO3IYIIIHON CMECH.
VY CTaHOBIEHO, YTO 32 aHAIU3UPYEMbIH MEPHOJ] BPEMEHH B MOMEIIEHUU 6 pa3 MpOBOAMIUCH
razocBapounbie pabotsl mo 6, 8, 10, 4, 3 u 5 4 kaxnas. [IoATOMy BEpOSITHOCThH MOSIBICHHS B

IIOMEIIEHUH OTKPBITOTO OrHsl OyJIeT paBHa
K, L4 _
0, (TH)=0y(h)=—2>7,=———-2160=58-10"".
Tp =l 525600
Tak kak TemmepaTypa IUIAMEHU TIa30BOM TOPEJIKM W BpeMs €€ JCUCTBUSA 3HAYUTEIBHO
MNPEBBINIAIOT TEMIICPATYypPy BOCIUIAMCHCHUS U  BpEMH, HCO6XOI{I/IMO€ 1A 3aXKUTI'aHUs
STWICHOBO3AYLIHON CMECH, ITOJIy4aeM, 4TO
2
Q,(B;)=1.
PemonTHEBIC pa60TI)I C HNPUMCHCHHUCM HCKPOOMACHOI0 HWHCTPYMCHTa B IIOMCIHICHHHU 3a
AHAIM3UPYEMBIN IEPUOJ BPEMEHU HE ITPOBOIMIINCE.
Brruucisiem BeposITHOCTD MOSIBIICHUSI B TIOMEILIEHUH pa3psjia aTMOCHEPHOTO dIIEKTPUUYECTBA.
[TomereHne pacoyioKeHO B MECTHOCTH C IPOJIOJKUTEBHOCTBIO IPO30BOH eATenbHocTH 50
-1 -2 -1 o
crox , modroMy n=6 kM -rox . OTcroAa, B COOTBETCTBUU ¢ (Qopmynoi (5) mpuioxeHus 3
YHCJIO YJAapOB MOJIHUY B 3[JaHHE PABHO
—6 -2
Ny, =1+6H)(S+6H)-n-10"=34-10".
Toraa BEpOSITHOCTh MPSIMOTO yIapa MOJIHUU OYJET paBHA
-N —
Q,(t,)=1-e"""=34.107,
BrruncisieM BEpOATHOCTh OTKa3a UCIPABHON MOJIHME3ALIUTHI TUNIA b 31aHUsT KOMIIPECCOPHOM
no popmyie (52) npunoxxeHus 3
Q,t)=1-,=1-095=5-10".
Taxum 006pa3oM, BEpOSITHOCTb OPaKEHUs 3[aHUsI MOJIHUEH paBHA
— _ -3
Q,‘(C1) - Qn(t1 )Qn(tz) - 197 : 10 .
[ToxxapHO-TeXHUYECKUM  OOCJIEIOBAaHUEM YCTaHOBJEHO, UTO 3alllUTHOE 3a3eMJICHUE,
HMCIOUICCCA B 3JaHMU, HAXOAUTCA B UCIIPABHOM COCTOSIHHUH, ITIO3TOMY

QH(CQ):O’ QH(C3):O.
Torma

Q,(Th)=Q,1)=17-10"
YuuteiBas napaMeTpsl MOJIHUM I1OJYy4YHUM

Q,(B)=1.
Otkyna
Q,(M3/IC)=[0,(TH,)+Q,(TH )]0, (B}) =(1,7-107° +58-107)-1=7,5-10"".
Takum 00pa3oM, BEPOSTHOCTH B3phIBa STHJICHOBO3AYIIHOM CMECH B 0OBEME IMOMELICHHS
Oyner paBHa:



Q(BO)=0,(IC)Q,(HU3/I'C)=3,6- 10°-7,5-10°=2,7-10"

Paccuntaem BEpOSTHOCTH BO3HHUKHOBEHHUS TOXKapa B TIOMEIICHHH KOMIIPECCOPHOM.
Hab6mronenue 3a 00bEKTOM MO3BOJWIO YCTAHOBUTH, UTO MPUMEPHO 255 q-roa B MOMEIIEHAN
KOMITPECCOPHOH, B HapyIleHUE MPaBWII MOKAPHOU OE30MaCHOCTH, XPaHWUINCh Pa3HOOOpa3HbIC
roproune MaTepuaibl (BETOIIb, JEPEBSIHHBIC KOHCTPYKIIMH, IPEBECHBIE OTXOIbl W T.I.), HE
NpPEeIyCMOTPEHHbIE TEXHOJIOTUYECKUM perjaMeHTOM. [lo3ToMy BepOSTHOCTh TMOSIBICHUS B
MTOMEIICHUHU TOPIOYMX BEIIECTB paBHA

K. 1 >
I'B,)= IB)=—">» 7 =———-255-60=2,6-10"".
Q,(I'By)=0Q,(IB,) Z 535600

OTKy1a BEpOSITHOCTh 0OPa30BaHUs B LieXe MOKApOONacHOl cpelibl paBHa
Q,(I'C,)=0,(I'B,)Q,(0K)=2,6-10"

W3 3aduKCUpOBAaHHBIX TEIUIOBBIX HWCTOYHHKOB, KOTOpPBIE MOTYT TIOSBHUTBCS B IIEXe,
MCTOYHUKOM 3a)KHTaHUs U1 TBEPABIX TOPIOYUX BEIIECTB SBISETCS TOJIBKO OTKPBITHIN OTOHb U
paspsnbl aTMocEepHOro deKTpudecTBa. [103TOMY BEpOSTHOCTH BOSHHUKHOBEHHUS B OTICICHHUH
KOMITPECCUU TI0’Kapa paBHA

QUI0)=Q(I'C,)Q,,(M3/I'C)=2,6-107-7,5-10"=19-107".
Takum o0pa3oMm, BEpOSITHOCTb TOTO, UTO B OT/AEICHUH KOMIIPECCUH MPOU30UJET B3pbIB 100 B
caMoOM KoMIIpeccope, 1100 B 00beMe 11eXa COCTaBUT 3HaUCHHE

Q(BIT) =1-[1- 0, (BTA)|[1- Q(BO)|=1-(1-2,8-10")x 1-2,7-107) =2,7-107
BeposATHOCTB TOr0, 4TO B KOMIIPECCOPHOM BO3HUKHET I10Kap WIM B3pbIB, paBHA:
O(I13unuB3) = Q(BIH+Q(I10)=2,7-107 +1,9-10* =1,9-10™

1.3. 3aknrodyenue

BeposTHOCTh BO3HHKHOBEHHMS B KOMIPECCOPHOi B3pbiBa pasHa 2,7-107 B rTom, uro
COOTBETCTBYET OJHOMY B3pbIBYy B roa B 3703704 aHalOrMyHbBIX 3JaHUSIX, a BEPOSTHOCTH
BOSHHKHOBCHWS B HEM HIM B3DbIBA, HIM Toxkapa pasHa 1,9-107 B rox, T. e. omuH moxkap win
B3pbIB B o/l B 5263 aHATOTMYHBIX TOMEIICHUSIX.

2. PaccuuTaTh BepOSITHOCTH BOZHMKHOBEeHUsI moxkapa B pe3epByape PBC 20000 HIIC
«TOProjam»

2.1. lanHble )18 pacueTa

B KauecTBe MOKapoONacHOro 00beKTa B3AT pesepsyap ¢ HepThio 00bemom 20000 m°. Pacuer
BEJIETCS ISl HOPMAJIbHOM SKCIITyaTallii TEXHUYECKH UCIIPAaBHOTO pe3epByapa.

Cpenusisi pabouass temneparypa Hedpru 7=311 K. Hmwkuuil m BepxHuil TemmeparypHbie
npeaenbl BociuiaMeHeHus: Hetu paBHBL: Ty ,,=249 K, T;,.=265 K. KomuuectBo 06opoToB
pesepByapa B rox [1,;=24 rox. Bpems cyiiecTBoBaHHMS IOprHOYEH Cpenbl B pe3epByape IIpU
OTKa4yke 3a OJuH 000pOT pe3epByapa Ton=10 9 (MCKItOuUas JIMTENBbHBIA TpocToi). Pammyc
pesepByapa PBC=2000 R=22,81 M. Bricora pe3epByapa Hpy==11,9 M. Uncno ynapoB MoJIHHM
n=6 kM >-rox . Ha pesepByape nmeercst MonHme3amuTa trana b, mosromy Bs=0,95.

Yucno MCKpOONacHbIX ONEpalyii IpU PyYHOM U3MEpPEeHHH ypoBHA N, ,=1100 rox”. BepositHOoCTh
mTwis (CKOpocTh BeTtpa u<l M-c'l), Qu (u<1)=0,12. Ywucno BKIIOUYEHUN HIIEKTPO3aJABUKEK
N,,=40-roxr". UnCII0 HCKPOOMACHBIX OMepa LW IPH IPOBEACHHH TEX00CTyKHBAHAS Pe3epByapa
Nto=24 ro/:['l. HwxkHuii 1 BepXHUI KOHIIEHTPAITMOHHBIC MPEAENbl BOCTUIAMEHEHHS HE(TSHBIX
napoB Cuns=0,02 % (mo o6bemy), Cuins=0,1 % (mo o06wemy). IIponM3BOAUTENHLHOCTD,
onepanuu HanosHeHus g=0,56 M>-c”. PaGouast KOHIIeHTpanus napoB B pezepyape C=0,4 % (mio
00wvemy). [lpogomkurenbHOCTS BRIOpOca 6oraTtoit cMmecH Tgor==5 .

2.2. Pacuer

Tak kak Ha HedTempoBogax cpeAHsas pabouas Temmeparypa >kuakoctd (HegTu) T Bbllie
CpEeHEMECSYHON TeMIIepaTypbl BO3/yXa, TO 32 PACUETHYIO TEMIIEpATypy HOBEPXHOCTHOTO CJIOs



He(Tu npuHuMaeM 1 .

U3 ycnoBus 3amaun BUAHO, 4TO T >T' ;4 ,, TO3TOMY IIPH HEIOJABI)KHOM YPOBHE HE(pTH
. H
BEPOSTHOCTh 00pa3oBaHMs rOpIoYeil cMecu BHYTpH pe3epByapa paBHa Hymo Op (I'C)=0, a npu
OTKayke HepTH paBHA

Mg 7’-omzc — 24-10 — 2,74 . 10—2
8760

Takum 00pazom BepoATHOCTH 0Opa3oBaHMS TOpIOYEH Cpepl BHYTPU pe3epByapa B TCUCHHE
rofa OyaeT paBHa

0,10 =1-T[1-0.(rOl=0; rO)+0;" (1) =2.74-10"

T(IC) =

Bbruucium 4ucino nonajgaHuu MOJTHUM B pe3epByap To Gopmyiie (51) npuioskeHus 3
N, ,, =QR+6H,) - IT,-10° =(2-2281+6-119)*-6-10° =82-10°

Torzna BEpoOsATHOCTH NPSAMOTO yAapa MOJIHUM B pe3epByap B TEUCHHE I'0/d, BBIYMCICHHAs IO

dbopmyiie (49) npunoxkenus 3, paBHa
QP (tz) — 1 _ eNy'MTP — 1 _ 6—8,21072-] — 7’9 . 10—2 .

BblunciuM BEpoOSITHOCTh OTKa3a MOJHHUE3AIUThl B TEYEHHWE ToJa IMPU HMCIPABHOCTU

MOJIHHEOTBOJIa TI0 hopmyuie (52) mpriioxeHus 3.
0,t)=0-p,=1-095=5-10".

Takum 00pa3oM, BEpOSTHOCTb NOPaXXKEHUs MOJIHHMEH pe3epByapa, B COOTBETCTBUU C

dbopmyIioii (48) npunokeHus 3, paBHa
-2 -2 -3
0,(C)=0,)0,(t,)=5-107-79-107=3,9-10

OOcnenoBaHUeM YCTAHOBIIEHO, YTO HMEIOLIEECs Ha pe3epByape 3alllUuTHOE 3a3eMJICHHE

HaXOAUTCS B MCIPABHOM COCTOSIHHM, [TI03TOMY BEPOSITHOCTH BTOPUYHOTO BO3JEHUCTBUS MOJIHUU

Ha pe3epByap U 3aHOCA B HETO BBICOKOIO IIOTEHIIMAIA PABHA HYJIIO 0p(€,)=0 u Q,(C;)=0.
[TosiBnenne (PUKIMOHHBIX HCKpP B pe3epByape BO3MOXKHO TOJIBKO TpU TPOBEICHUU

HCKPOOIIaCHBIX PYYHBIX OIEpaluii MpH W3MEpPeHWH YpoBHS u orbope mpod. IlosTomy

BeposATHOCTb Op(TH3) B cooTBeTcTBUU € hopMynamu (49 u 55) npunoxeHus 3 paBHa

0, (TH,) = 0, (£)Q(OM) = (1—¢ M) 152107 = (1— ") 15210 = 1,52- 10"

B sroit dopmyie Q(OIT) = 1,52:107 - BeposSTHOCTb OLIMGKH ONMEPATOPa, BBHIMOJHSIOLIETO
oriepaIuy U3MEPEHUs yPOBHSI.

TakuM 00pa3oM, BEpOSITHOCTH IMOSIBIICHUS B pe3epByape KaKoro-iudo0 TEIIOBOI0 MCTOYHUKA
B COOTBETCTBUU C MPUIOKEHUEM 3 paBHA

0, (TH) = Q,(TH,) + Q,(TH,) = 5,4-10"".

[Tomaras, 4To »HEpPrus W BpPeMs CYLIECTBOBAHUS JTHX HMCTOYHUKOB JIOCTATOYHBI JIJIS
BOCIIJIAMEHEHHs roprodei cpenpl, T. € Op(B) = 1 u3 npunoxenus 3 nomyuum Q, (U3/IC) =
54107

Torma BepoOsSTHOCTHP BO3HMKHOBEHHWS TIIOXKapa BHYTPH pe3epByapa B COOTBETCTBHH C
dopmyoit (38) npunoskeHus 3, paBHa

Q,(IIP)=Q,(M3/ I'C)Q,(I'C)=5,4-107-2,74-10° =1,5-107",

N3 ycrmoBusa 3amaum cieayeT, uyTro pabodas KOHIEHTpAIlMs IMMapoB B pe3epByape BHIIIE
BEPXHETO KOHIIEHTPALIMOHHOT'O Mpejieia BOCIUIaMEHEHHUs, T. €, B pe3epByape Mpy HEMOIBUKHOM
cioe HedTH HaxOoAWTCs Heroprouas cpena. [Ipuw HamonHeHum pesepByapa He(DThIO B €ro
OKPECTHOCTH 00pasyeTcs roprouas cpenia, BEpOSATHOCTb BEIOPOCA KOTOPOH MOYKHO BBIYHCIUTH TIO

hopmyie (42) npunnoxeHus 3

Kn 1t 1-24-5
E]—'C — 6 "c6” 602 _
Qo.p(BIC) 7, 8760

=137-10"




o -1
Bo BpeMs THXO# TOronsl (CKOpPOCTh BETpa MEHbIIEe 1 M-C' ) OKOJO pe3epByapa oOpaszyercs
B3pbIBOONIACHAS 30HA, BEPOATHOCTD MOSBJICHHS KOTOPOIl paBHA

Q,,(I'C)=Q, ,(brc)Q,,(u<1)=137-107-0,12=1,6-10"",
JnameTp 3TOM B3pBIBOONIACHOM 30HBI PaBEH

0,86 0,86
D:2R+10-H,{LP2] :2-2281+10-1L9(%£’32] -

HKIB tp
Onpenenum 4uciio yAapoB MOJHUHU BO B3PHIBOOTIACHYIO 30HY

VI =D, +6(H, +5)f -n-10° =[59+6(119+5)[6-10° =1,5-10""
Torma BEpOSTHOCTH NPAMOTO yaapa MOJIHUM B JAHHYIO 30HY paBHA
0y, () =1-e 7 =1-¢ " =14.107"

2
Tak kak BepoOATHOCTH OTKa3a MoNHHUE3amMTEl Qp(f;) = 5-107°, TO BEpPOATHOCTE MOPAKECHUS
MOJIHHEH B3pBIBOONIACHOW 30HBI paBHA

0, ,(C)=0,(t)Q, ,(t,)=5-10"-14-10" =7-10"",
Otryma Qy5(TH)=7-10".
BeposTHOCTB TOSIBJICHUST OKOJIO pe3epByapa (PpUKITMOHHBIX UCKP paBHA

0, ,(TH,) = Q(OINQ, ,(f,) = 152-107[1 =& ™% | = 1 531071 = 110291 = 152 107

Hapsiny ¢ (QpuKIIMOHHBIMH HCKpaMH B OKPECTHOCTSAX pe3epByapa BO3MOKHO MOSBICHHE
OJICKTPUYCCKUX HCKDP 3aMBbIKAHUA U PA3MBIKAHWUSA KOHTAKTOB 3JICKTPO3aABUIKCK. YuureiBas
COOTBECTCTBUEC ITIOIIOJITHCHUA 3J'ICKTpO3aI[BI/DKeK KaTerOpI/II/I nu rpynne B3pBIBOOHaCHOfI CMECH,

BEPOATHOCTH MOSIBICHUS dJIEKTPUUYECKUX HCKP BBIYUCIUM 1O Gopmynam (49 u 54) mpuioxeHus
3.

. —N oo+ — . —
Q,,(TU,)=Q, ,(e,) =10 (1 - " 7)=10"1-e™"")=10"".
Takum 00pa3oM, BEpOSTHOCTH IOSBICHUS OKOJO pe3epByapa KakKOro-iudo TEIIOBOIO
HCTOYHHKA B COOTBETCTBHUHU C IIPUITOKCHHUEM 3 cOCTaBHUT 3HAUCHHE

Q3.3(TH) = QB_3(TH1)+Q3.3(TH2)+Q3.3(TH3) =7 10_3 +1- 10_8 +1,52- 107 = 8,5 107,
[Tonmarast, 4yTo SHEpPrus U BpeMs CYIIECTBOBAHUS ATHUX HCTOYHUKOB JOCTATOYHBI ISt
3a)KUraHus roproveit cpeabl, u3 Gopmyiisl (49) npunoxenus 3 noaydum npu Q=1

Q,,(MU3/IC)=85-10"".

Toraa BepOATHOCTh BO3HUKHOBEHHS B3pbIBa B OKPECTHOCTSAX PE3€pByapa B COOTBETCTBUU C

bopmyoit (39) npunoxkeHus 3 paBHa
Q,(BP)= QO.P(FC)QB.S (M3/1C)=14- 107

OTkyla BEpOSTHOCTb BO3HUKHOBEHHs B 30HE pesepByapa MO0 Mokapa, JMOO B3phIBa

COCTaBUT 3HAUCHUE
QUIBP =1-[1-Q,(IIP|1- 0, (BP)|=Q,(IIP)+ Q(BP) =2.9-10™".

2.3.3aKkn4eHue

BeposTHOCTh BOBHMKHOBEHHS B 30HE pe3epByapa I0kapa Wil B3pbiBa coctaBmser 2,0-107
YTO COOTBETCTBYET OJHOMY IOXapy WM B3pBIBY B TOJl B MaccuBe u3 3448 pesepByapos,
paloTarouyxX B yCIOBUAX, AHAJOITMYHBIX PACUETHOMY.

3. Onpenenuth BeposTHOCTH Bo3nencTBus ODII Ha mroznel npu noxkape B MPOEKTUPYEMOI
15-3TaxHO# rOCTUHMIIE TIPU PA3IMYHBIX BAPMAHTAX CUCTEMBI IPOTHBOIOKAPHOM 3aIUTHI.

3.1. JlanHbIe nns pacueTa

B 3manum npeanosaraercss ycTpoHCTBO BEHTHISLIMOHHONW CUCTEMbI IIPOTUBOIBIMHOM 3aIUTHI
(TTA3) ¢ BeposaTHOCTHIO 3 hekTnBHOTO cpadaTeiBanus R;=0,95 u cucTeMbl OMOBEIICHUS JIOICH
o noxape(OJIIT) ¢ BepoaTHOCTBIO 3 (hekTuBHOrO cpadarsiBanus R,=0,95. IIpo1omKUTENbHOCTD
TpeGBIBAHNS OTACIHHOIO JeT0BEKA B OOBEKTE B CPEAHEM 18 d-CyT ' HE3aBHCHMO OT BPEMCHH
roga. CraTucTuueckass BEpOATHOCTh BO3HUKHOBEHHMS MOXapa B aHAJOTMYHBIX OOBEKTAX B TOJ
paBHa 4-10, B kauecTBe pacyeTHOM CHTyaIlMH IPUHUMAEM CITydail BOSHUKHOBEHHS [OKAPa HA




NEPBOM JTa)ke. ODTaX 3/laHUs paccMaTpuBaeM Kak oJHO mnomermieHue. lllupunHa mosta)xHOro
kopugopa 1,5 M, pacctosHue OT HauOojiee yNAJIEHHOrO MOMEIIEHUs 3Taka 10 BBIXOJa B
JeCTHUYHYIO KIeTKy 40 M, uepe3 oAMH BbIXOJ 3Bakyupyrorcs 50 uenosek, mupuHa Boixoaa 1,21
M. HopmatuBHY0 BeposTHOCTh Q" IPUHUMAEM paBHOM 1- 10°, BEPOSITHOCTh P, paBHOU 1-107.

3.2. Pacuer

OneHKy ypoBHS 0€30MacHOCTH OMNpeAesseM I JIFOACH, Haxomsammxcs Ha 15-M sTaxe
TOCTHHHUIIBI (HanOoJiee yAaJIeHHOM OT BBIXOZa B 0€30MacHyI0 30Hy) npu Hanuuuu cucteM [1/13 u
OJIII. Tak xak 3maHue 00OpyJO0BaHO BEHTUIISAIIMOHHOW cucteMoit [1/13, ero necTHUYHBIC KICTKH
CcUMTaeM He3aJpIMIsieMbIMU. BeposTHOCTh O BeIUUCISIEM 110 opMmyiie (33) mpuitokeHus 2

0, =0,0004{1 - (1-(1-0,95)(1-0,95))}=1-10"
qu/ITI)IBaSI, qTo 0TI[6J'II>HI:II71 YCJIIOBCK HAXOAUTCS B T'OCTHUHHIIC 18 9, TO BGpOﬂTHOCTI) ero

18 _ 0,75

IPHUCYTCTBHS B 3JAHUM IIPU MOKape NPMHMMAEM pPaBHOM OTHOIIEHHIO 24 . C yuetrom
3TOr0 OKOHYATENbHO 3HaueHUe OyJeT paBHO 0,75-10'6, yro Menble Q. Yenosue Gpopmyist (2)
NPWIOKEHUsT 2 BBINONHSAETCS, TOATOMY O€30MacHOCTh JIOJACH B 3JaHUM Ha chydai
BO3HMKHOBEHHUS TOkapa obecrnedeHa. PaccMoTpuM BapuaHT KOMIIOHOBKH TPOTHBOIIOKAPHOU
3amuThl 0e3 cucTeMbl onoBemeHus. [Ipu 3ToM BpeMst OJI0KHpPOBaHUS YBAKYAIIMOHHBIX IMyTEH Tgy
Ha 3TaXKe MoXkapa MPUHUMAEM PaBHBIM | MHH B COOTBETCTBUM C TPEOOBAHMSIMHU CTPOUTEIHHBIX
HOPM U IpaBUJ NPOCKTUPOBAHMS 3[JaHUN M coopyxkeHuil. PacueTHoe BpeMsi 3Bakyalluu fp,
OTIpEJIETIEHHOE B COOTBETCTBUU C TEMH k€ HOpMamu, paBHO 0,47 muH. Bpems Hauasna 3BaKkyanuu
Tus, IPUHUMAEM PABHBIM 2 MUH. BeposATHOCTH 3Bakyanuu P, s 3Ta)a Mmoxapa BEIYUCISEM 110

dbopmyie (5) npunoxenus 2.

1-0,47

P,, = =0,265

BepositHocTs Q5 BeIuuCsIEM 110 (hopMyIie (3) MpUIOKEeHHS 2.

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

[Mockonbky Qx>Q";, TO ycaoBHEe 0€30MaCHOCTH JUIs JIFoEH 1o Gopmysie (2) IPUIOKEHUS 2 HA
ATa)ke TMoXKapa He OTBEYaeT TpeOyeMoMy, - U, CJIEIOBaTEIbHO, B pACCMaTpUBaeMOM OOBEKTE HE
BBITIOJIHSIETCS TIPU OTCYTCTBUU CUCTEMBI OMTOBELICHUSI.

4. OnpenenuTh KaTErOpPUI0 W KIACC B3PHIBOOMACHOW 30HBI TMOMEMIEHUSA, B KOTOPOM
pa3MenaeTcsi TEXHOJIOTHYECKUN MPOLIECC C UCTIOIb30BAHUEM alleTOHA.

4.1. lanHble nas pacyeTa

AIIETOH HaXOJUTCS B amiapaTe ¢ MAKCUMAIIbHBIM 00beMOM 3anoiHeHus Vy,, paBHbIM 0,07 M3,
W B IICHTpPE TIOMEIICHHWs HaJa YypoBHeM mona. JlnmuHa L; HamopHOro W OOBOISIIETO
TpybonpoBooB auametpom d 0,05. M paBHa cootBeTcTBeHHO 3 1 10M. [Ipon3BOAUTENHHOCTD ¢
Hacoca 0,01 M-MuH . OTKJIIOYeHHE Hacoca aBToMaTudeckoe. OObeM V, IOMELIEeHUs COCTaBIAET
10000 > (48x24x8,7). OCHOBHBIE CTPOUTENbHBIE KOHCTPYKLIMU 3[aHHS KeJe300€TOHHBIC, U

IIPEAEIIBHO JOITyCTUMBIN NIPUPOCT AABICHUS AP son g HuXx cocrasiseT 25 klla. Kpatnocts A4
aBapHitHOM BeHTHIALMHU paBHa 10 q !,

CKOpoCTh BO3YLIHOTO MOTOKA U B MOMEIICHUHU NpU paboTe aBapuilHON BEHTWISLIMU paBHA
1,0 m-c”'. Temmeparypa anerona paBHa TeMmieparype Bo3ayxa i cocrasisier 293 K. IToTHOCTS p

arerona 792 KT-M .

4.2. PacueT
OO6BEM aleToOHa M, BIMICALIET0 U3 TPYGOIPOBOIOB, COCTABIISET
2 2
Vi = qﬂ”j L =0,01-2+%-13 — 0,046,

r7e T - BpeMsi aBTOMaTUYECKOr0 OTKIIFOUEHUS HacOca, paBHOE 2 MUH.
O0BeM OCTYIUBIIIETO AIleTOHA, M, B IOMeIeHne

V,=V,, +V,, =0046+0,07=0116



Tomas pasInBa aneToHa IPUHAMAeM paBHoit 116 M.
Cxkopoctb ucnapesust (Wyen), Kr-c'l-M, paBHa
W,en =1,0-107°-7,7,/58,08 - 24,54 = 1,44 10",
Macca nmapos arietona (M), Kr, 00pa3yromuxcs Ipy aBapHUitHOM pa3JiuBe paBHA
M, =1,44-107-116- 3600 = 601,3.
CrnenoBaTenbHO, MPUHMMAEM, YTO BECh PA3JIMBIIMKCSA alleTOH, K, 32 BpeMs aBapUHOI
curyanu, pasHoe 3600 ¢, ucrmapurcs B 00beM NOMEIICHUS, T. €.
m; =0,116-792 =91,9.
CrexnoMeTpruIecKast KOHIIEHTPAIUs TapoOB alleToHa mpu [3=4 paBHa
100

C., =——=4.91 (no obvemy).
114844 (no ooveny)
KoHneHTpanys HachIEHHBIX IaPOB M0JIy4aeTCs paBHOM
24,54
C, =100-—=—=12422 (no ob6vemy).
H 1013 ( veMmy)

’

Otnomenne Cy/(1,9-Cep)>1, cnenoBarensno, npuaumaem Z=0,3.
CBOOOIHBIN 00BEM IIOMELIEHNS, M

V. =0,8-10000 = 8000.
Bpewms ncnapenus, 4, COCTaBUT
_ 91900
1,44-116
KoadduimenT nonyyaercst paBHbIM
K=10-0,153+1=2,53.
MakcumaiabHO BO3MOXKHAsI Macca arleTOHa, Kr
" :25'4,91-8000'2,414-2,53
e 800-100-0,3
[Tockonbky my(91,9 Kr)<mp.x(249,8 kr), TO mnNOMeElmIeHHE B I€JIOM OTHOCHUTCS K
HEB3PBIBOIIOKAPOOTIACHBIM.
Paccrosiuust Xy xns Yixns U Zyxns COCTABISIOT IIPU YPOBHE 3HAUUMOCTU Q=5- 107
550 | 1,27 2,59}"’5
3800 2,91

0,5
550 In 1,27-2,59 —0.42,
3600 291

=550=0,153

=249,8.

=17,85;

Xyxns =Yyxns=11958- 48[

Zy s =03536- 8,7(

TIe
91,9-100
2,53-24,22-2.,414-8000

C, = 24,22(

4.3.3aki04eHue

Taxum 00pa3oM, B3pbIBOOE30MACHBIE PACCTOSHUS COCTABISAIOT COOTBETCTBEHHO Rs>7,85 M u
Zﬁ>3 M.

B3priBoonacHas 30Ha ¢ pasmepamu Rs<7,85 M u Z;<3 M oTHOcuTci K Kiaccy B-la.
CxemaTH4eCKH B3PBIBOOIIACHAS 30HA M300pakeHa Ha uepT. 9.

j =259 (no obvemy).

12 7.
oo
> F

1570

3

|}

1 - momenienue; 2 - anmnapat; 3 - B3pbIBOONIACHAs 30HA
Yepr. 9

260m




5. OnpenenuTb KaTeropuio MPOU3BOJCTBA, B KOTOPOM HAXOJUTCS Y4aCTOK 00pabOTKH 3epHa
U IIUKJIOH JJIsl OTIpeeNIeHUs 36pPHOBOH MBUTH B CUCTEME BEHTHIISALIUU.
5.1. lannble nas pacueTa
Macca 3epHOBOM MbUIM, CKAaIUIMBAIOLIECWCS B LUKIOHE M, coctaBiaser 20000 r.
[Tpon3BOIUTENBHOCTE MUKJIOHA ¢ IO MBUTH cocTaBisieT 100 r-MuH . BpewMs T aBTOMaTHYECKOTO
OTKJIIOUYEHUS IUKJIOoHA He Oosiee 2 mMuH. CBOOOAHBI 00BeM momemieHus Vs, pasedn 10000 M
Ocranpubie Ucxoaubie qanubie: my=500 r; Bi=1; n=14; K,=0,6; K;=1; K;,=1; 0=16700 xJIx-Kr’
b T,=300 K; C,=1,0 kJlx-kr; Te=300 K; C,=1,0 kJx-Kkr; py=1,29 Kkr-M"; Pron=25 kIla; Po=101
klla; Z=1,0.
5.2. PacuerT
Macca OTJIOKHUBIIEHCS TTBUT K MOMEHTY O4epeTHON YOOPKH T', COCTaBUT
500 1-(1-0,6)"
my,=———14-1————
1+1-0,6 0,6
Pacuernas Macca IbIIH, T, Y9aCTBYIOIIEH B 00pa30BaHUN B3PHIBOOIIACHOW CMECH, paBHA
mp=mg - Ky;+(m, +q7)K, =23346.
MaxkcruMaabHO BO3MOXKHYIO MacCy roprodeil MbUIH, KT, BBIYHCIsAEM o opmyrie
AP,HOH Ty Cpp 5 Ves

m,. = =57,4.
P,0Z

le =3146.

5.3. 3akiIroucHHUEC

3HaYeHHE M, HE MPEBBINAECT Mmax, CJIEIOBATEIBHO, IIOMEIIEHUE HE OTHOCUTCA K
B3PBIBOIOKAPOOTIACHBIM.

6. PaccuuTaTh BEpOSTHOCTh BOBHMKHOBEHHUS MOKapa OT €MKOCTHOI'O ITyCKOPETyJIUPYIOIIEro
arnmapata (ITPA) nnsa momunecteHTHBIX Jiamn Ha W=40 Bt u U=220 B.

6.1. Jlannsie 1u1g pacuera npuBeaeHBI B Ta0I. 13.

B pe3ynpraTe uCHBITaHNM OJTYUYEHO:

Ta0Onuua 13
Temneparypa 00004kH B HanboJjiee HArpeToM MecTe pu paboTe B aHOMAJIBHBIX pexnMax, K
ITapameTp JnurenbHbli Pexum ¢ KOpOTKO3aMKHYTHIM JnurenbHbIi IyCKOBOU PEKUM C
IIyCKOBOM PEXKUM KOHJIEHCATOPOM KOPOTKO3aMKHYTBIM KOHJIEHCATOPOM
T 375 380 430
o 6,80 5,16 7,38
6.2. Pacuet

Pacuer BO3HMKHOBeHus mnoxapa ot [IPA Benem mno npunoxenuto S5, IIPA  saBnsercs
COCTaBHOM 4YaCThIO M3JEIUS C HAJIMYMEM BOKPYT HETO TOprouYero marepuana (KoMmayH,
KJIEMMHasl KOJIOJKa); MpousBeaeHue BepostHocTed Q(IIP)xQ(H3) obo3nauum uepe3 Q(ai);
TOTJIa U3 MPUJIOKEHUS 5 MOKHO 3aIucaTh

0, =0(B)| X 0(a)-Q(T) |,

rae O, - HOpMaTHBHAs BEPOSTHOCTh BO3HMKHOBEHHMs I0)Kapa IPU BOCIUIAMEHEHUH amlapara,
pasuas 10°°;

Q(B) - BepOsATHOCTb BOCIUIAMEHEHHS almapaTa WIM BbIOpOca U3 HEro IUIAMEHH IIpU
temrieparype noBepxHoctd [IPA (B Hamboiiee HarperoM MeCTe), PaBHOH WIU
IIPEBBIIAIOIIEH KPUTUYECKYO;

QO(ai) - BeposATHOCTH pabOTHI anmapara B i-M (I105KapOONacHOM) PEXKUME;

Qi(Ti) - BepOATHOCTh JOCTHKEHHS MOBEPXHOCTHIO ammapara (B Haubojee HarpeToM MeEcCTe)
KPUTHUYECKOW (ITOXKApOOMAacHOM) TeMIIepaTyphl, KOTOpas paBHA TEMIIEpAType
BOCIUIAMEHEHUS (CaMOBOCIIAMEHEHUS) U30JIIUOHHOTO MaTepuaa;

k - 4YHCIO TOXapOONAacCHBIX aHOMAJIBHBIX PEKUMOB pabOTHl, XapakTepHOE IS
KOHKpeTHOro ucnoiaHeHus [1PA.




Jl1st OLIEHKM MOKapHOW ONAacHOCTH MPOBOJMM HCHbITaHME Ha JecsATd odOpasuax [IPA. 3a
TEeMIIEpaTypy B HamOoJjiee HArpeTOM MecTe NPUHHMAaeM cpelnHee apu(MeTHyeckoe 3HauCHHE
TEMIIepaTyp B UCTIBITAHUSIX

TCP 10

BepositnocTs (Q(T5)) BeruucisgeM mo gopmyie (156) npunoxenus 5
oT)=1-6,
rae ®; - 6e3pa3sMepHbIid TapaMeTp, 3HAUCHUE KOTOPOTO BEIOMPACTCS 1O TaOJIMYHBIM JTaHHBIM, B
3aBHCHMOCTH OT 0e3pa3MepHOro napameTpa o, B pacupenaeneHu CTblo/IeHTa.
Brruncnsiem (o) mo gpopmymne
«/ 0(T, TCP)

o

rae Ty - KpuTudeckas TeMIeparypa.
3uauenue (7;) mpumenuTenbHO s [IPA Beraucisem mo gpopmyie

10
Z Ty +Ty)

TK = =l 20 )

rae Ty, Ty - TeMHeparypa ; j-ro anmnapara (B Hauboyee HarpeToM MECTe), COOTBETCTBEHHO, IIPH
MOSIBJIEHUU NIEPBOTO JbIMA U MIPU «BBIXOJIE» alIiapaTa U3 CTpos (IIPEKpalieHuu TOKa B LIEIH).
3nauenue Q(B) BeruuciseM o Gopmyie (155) npunoxenns 5 npu n=10.
3HaueHue Kputudyeckoi temmnepatypbl (Tyx) coctaBuwino 442,1 K, mpu 3TOM U3 HOecsATH
UCTIBITYEMBIX almnapaToB y ABYX ObLI 3auKcHpoBaH BeIOpoc miamenu (m=1 Q(B)=0,36).
Pesynbrathl pacuera ykazansl B Ta0. 14.

Tabnuna 14
ITapamerp | JInurenpHblii IyckoBok| PexuMm ¢ KOPOTKO3aMKHYTBIM JnuTenpHbli IyCKOBOU PEKUM C
pexum (i=1) KOHJIEHCATOpoM (i=2) KOPOTKO3aMKHYTBIM KOHJIEHCATOPOM (i=3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

6.3. 3aKkIOUYEeHHE
Takum o0pa3om, pacdeTHass BEpOSTHOCTh BO3HHKHOBeHHS moxapa ot [IPA paBna Q.=l
(O,O6-O+0,1-O+O,OO6-0,00033)-0,36=7,1-10"7, YTO MEHBIIIE 1-10‘6,. T. . [IPA moxapoGe3onaceH.

IIPH/IOKEHHE 7
Cnpasounoe

TPEBOBAHUSA MTOKAPHOM BE3OINACHOCTH IO COBMECTHOMY
XPAHEHHMIO BEIHIECTB U MATEPHUAJIOB

TpeboBanusi mMpeaHA3HAYAIOTCS I BCEX MNPEANPHUITHH, OpraHu3aluii W OOBEKTOB
HE3aBUCHUMO OT UX BGI[OMCTBGHHOﬁ INOOYMHCHHOCTHU, UMCHOIIINX CKJIaAbl NI 6213]:1 AJId XpaHCHUA
BEIIECTB U MaTE€pPHAaJIOB.

TpeboBaHUsT HE pPACHPOCTPAHSIOTCS HA B3pBIBYATHIE W PAJHOAKTUBHBIC BEIECTBA U




MaTepHalbl, KOTOPHIEC JOJDKHBI XPAHUTHCS M IEPEBO3UTHCS 0 CIIEIHATIEHBIM ITPaBUIIAM.

BenoMcTBeHHBIE TOKYMEHTBI, pETIIaMEHTUPYIOIINE TOKAPHYIO 0€30MacHOCTh MPU XPaHECHUU
BEIIECTB M MAaTEpPHajOB, JOJUKHBI OBITh TPHUBEICHHI B COOTBETCTBUH C HACTOSIIIMH
TpeGoBaHusIMHU.

1. OBIME NMOJIOKEHUSA

1.1. BO3MOXHOCTb COBMECTHOI'O XpaHEHHUs BEIIECTB M MAaTEpUaAlOB OIpeAesseTcss Ha
OCHOBaHUU KOJMYECTBEHHOTO YyueTa I[IOKa3aTeJel TMOKapHOW OIMAacCHOCTH, TOKCUYHOCTH,
XUMUYECKOW aKTUBHOCTH, @ TAK)KE OJHOPOAHOCTU CPEACTB MOKAPOTYILEHUSA.

1.2. B 3aBUCMMOCTH OT COUYETaHUs CBOICTB, IEPEUNCICHHBIX B II. 1.1, BeliecTBa U MaTepuabl
MOTYT OBITh COBMECTUMBIMHU WJIM HECOBMECTHUMBIMU JIPYT C IPYTOM IMPH XPAHECHUU.

1.3. HecoBMeCTUMBIMU Ha3bIBAIOTCSI TAKUE BEIIECTBA M MATEPUAJIbI, KOTOPHIE TIPU XPAHCHUH
COBMECTHO (0e3 ydeTa 3allUTHBIX CBONCTB Taphl UM YIAKOBKH);

YBEIUYUBAIOT MOKAPHYIO OMACHOCTh KaXKI0T0 U3 PacCMaTPUBAEMbIX MAaTEPHAIOB U BEIIECTB
B OT/ICJIBHOCTH;

BBI3BIBAIOT JIOTIOJIHUTEIIbHBIE TPYIHOCTH NP TYIICHUH TT0XKaPa;

YCYTYOJSIOT DKOJIIOTUYECKYI0 OOCTAaHOBKY TpU TMOXKape (MO CpaBHEHHIO C MOXKapoM
OTJIETIbHBIX BEIIECTB M MAaTEPUAJIOB, B3SITHIX B COOTBETCTBYIOIIEM KOJIMYECTBE);

BCTYMAIOT B PEAKIIMIO B3aUMOJICHCTBUS APYT C IPYTOM ¢ 00pa30BaHHEM OMACHBIX BEILIECTB.

1.4. Tlo moTeHIIMATBHON OIMTACHOCTH BBI3BIBATH TIOXKAP, YCHIIMBAThH OMACHBIE (JaKTOPHI IMOXKApa,
OTpaBJIATH Cpeqy oOuTaHus (BO3MyX, BOAY, OYBY, Quopy, ¢ayHy U T. 1.), BO3ACHCTBOBATh Ha
YeJIOBEeKa Yepe3 KOXKY, CIM3UCTBIE O00OJIOUKHU JBIXaTENIbHBIX MyTEH MyTeM HEMOCPEICTBEHHOTO
KOHTAaKTa WJIM Ha PACCTOSIHUU KaK MPU HOPMAJbHBIX YCIOBUAX, TAK U MPH MOXKApe, BEIIECTBA U
MaTepHuabl ACJISTCS Ha pa3psibl:

Oe3oImacHbIe;

MaJI0OTaCHbIE;

ONacHBIE;

0co0O0OTacHbIE.

B 3aBrcuMocTH OT pa3psiia BEIIECTBA U MaTEpHalla HA3HAYAKOTCSl YCIOBUS €ro XpaHeHUs (CM.
m. 1.5-1.9).

1.5. K Ge3omacHpIM OTHOCST HETOPIOYHE BEIIECTBA W MaTepHalbl B HETOPIOYEH YITaKOBKE,
KOTOpbIE B YCJIOBHUAX TOXKapa HE BBIACISIOT OMACHBIX (TOPIOYMX, SIAOBUTHIX, €IKHUX) MPOTYKTOB
pa3NoKEHUs WM OKHUCIEHUS, HE O00pa3yloT B3phIBUATHIX MM TMOXKAPOOIMACHBIX, SITOBUTHIX,
€IKUX, IK30TEPMUYECKUX CMECEU C APYTUMU BEUIECTBAMH.

be3onacHele BelecTBa M MaTepHAIbl CIEAYET XPAHUTh B MOMEIICHUSAX WM Ha IUIOMIAJKaX
Tr000r0 TUMA (€CIM 3TO HEe TPOTUBOPEUUT TEXHHUECKUM yCIIOBUSM Ha BEIIECTBO) .

1.6. K ManoonacHbIM OTHOCAT TaKHe€ TOpPIOYME W TPYIHOTOPIOUME BEIIECTBA M MaTEpUaIbl,
KOTOpbIE HE OTHOCSTCS K 0e30macHbIM (1. 1.5) ¥ Ha KOTOpbIE HE PACIIPOCTPAHSIOTCS TPeOOBaHUS
I'OCT 19433.

MarnoornacHble BEUIECTBA Pa3AeisaioT Ha CIEAYIOIINUE TPYIIIbL:

a) )KHUJIKME BEIIECTBA C TeMIepaTypoi Bcubimku 6omee 90 °C;

0) TBepIbie BEIIECTBA M MaTepUalbl, BOCIUIAMEHSIONINECS OT NEHCTBHUS Ta30BOM TOPEITKU B
teuenne 120 ¢ u Oolee;

B) BEIIECTBA M MAaTepHallbl, KOTOPbIE B YCJIOBHUSX CICIHUATBHBIX HCIBITAHUNA CHOCOOHBI
caMmoHarpeBarbcs 10 Temreparypbl Humwke 150 °C 3a Bpems Oonee 24 4 mpu Temmeparype
okpykaromieit cpeast 140 °C;

I) BEIIECTBA W MaTepualbl, KOTOpPbIE TMPH B3aUMOJCUCTBUM C BOJON BBIICIISIO
BOCILIAMEHSIIOIIMECS Ta3bl C HHTCHCHBHOCTBIO MeHee 0,5 av° kr ' -a';

JI) BEIIECTBa M MAaTEpUalbl SIAOBUTHIE CO CPEIHECMEPTEIBHON J030iM NMpU BBEACHUU B
xeryaok 6onee 500 MK (eciu oHH kuakue) uiau ooaee 2000 MM (ecii OHU TBEpAbIE) UIU
CO CpeIHeCMEepTeNbHOW 030 MpU HAHECeHWHW Ha Koxky Oonee 2500 MK HIH €O
CpeIHECMEPTENBHOM 10301 Mpu Basixanuu oosee 20 MM,



€) BEIlleCTBa M MaTepuanbl ciadble efakue M (WiIM) KOPPO3UOHHBIE CO CIEAYIOLIUMHU
NIOKA3aTeJsIMU: BpEMsl KOHTAKTa, B TEUEHUE KOTOPOTO BO3HMKACT BUIUMBIA HEKPO3 KOXKHOU
TKaHH JKUBOTHBIX (O€NbIX KpbIC) Oonee 24 4, cKopocTh Kopposum cranpHOUM (CT13) M
aTIOMUHHEBOM (A6) MOBEpXHOCTH MeHee | MM B rof.

1.7. K majioonacHbIM OTHOCSITCSI TAaK)K€ HETOpPIOYME BELECTBA W Marepuansl mo m. 1.6 B
roproYeil ynakoBKe.

ManoomnacHble BeniecTBa U MaTepHalibl JTOMYCKAETCSl XPAaHUTh B IIOMEIIECHUSIX BCEX CTENEHEH
OTHECTOMKOCTHU (Kpome V CTEeNeHHn).

1.8. K omacHbIM OTHOCSTCS TOpIOYHME M HErOpIOYME BEIECTBA M MaTepHalibl, 00iazarolme
CBOWMCTBaMH, TMpOSIBICHHME KOTOPbIX MOXXET IMpPHUBECTH K B3pbIBY, IOXapy, TuOenH,
TPaBMHUPOBAHUIO, OTPABJICHUIO, 00IyUYeHHIO, 3a00JIEBaHUIO JIIOACH M KUBOTHBIX, TTOBPEXKICHHIO
COOPYKEHHM, TPaHCHOPTHBIX cpeAcTB. OmacHble CBOWCTBA MOTYT NPOSBIATBCA Kak IIpHU
HOpMAaJIbHBIX YCIOBHSX, TaK M IPU aBapUNHBIX, KaK y BEIIECTB B YUCTOM BHJE, TaK U MpHU
B3aMMOJCICTBUM HX C BEILIECTBAMU U MaTepraiaMu Apyrux kareropuii no 'OCT 19433.

OnacHble BemiecTBA M MaTepHaibl HEOOXoauMo XpaHuTh B ckiamax | m Il crenenm
OTHECTOMKOCTH.

1.9. K ocoboomacHbIM OTHOCSITCS Takue omnacHble (cM. 1. 1.8) BelmiecTBa W MaTepHabI,
KOTOpBIE HECOBMECTHMBI C BEIIECTBAMU M MaTepuagaMu OAHOM ¢ HuMmH Kareropuu no ['OCT
19433.

OcoboonacHele BellecTBa W MaTepualibl HEOOXOAUMO XpaHHUTh B ckiafax | m Il crenmenu
OTHECTOWKOCTHU MPEUMYILIECTBEHHO B OT/AEIBHO CTOSIINX 3AaHUSIX.

2. YCJIOBUSA COBMECTHOI'O XPAHEHHWSA BEHIECTB U MATEPUAJIOB

2.1. BemectBa u MaTepuaibl, OTHOCSIIMECS K pa3psly OCOOOOMACHBIX, NPU XpaHEHUU
HEO0OXO0JUMO pacroiaraTh Tak, Kak yka3aHo B Ta0u. 15.

2.2. BemiectBa 1 MaTepyaibl, OTHOCSIIIHECS K Pa3psly OMACHBIX, IPH XPAHCHHH HEOOXOIUMO
pacrojaraTth Tak, Kak ykazaHo B Ta0u. 16.

2.3. B mopsike UCKITIOUEHUS JOMYCKAeTCsl XPaHEHHE O0COOOOMACHBIX M OMACHBIX BEIIECTB U
MaTepHuaioB B OJHOM ckiane. [Ipu 3ToM ux HEoOX0IUMO pacrionarath Tak, Kak YKa3aHo B Ta0JI.
17.

2.4. B 01HOM MOMEIICHUH CKJIaJla 3aMpellacTcss XpaHUTh BEIIECTBA U MAaTEPUAJIbI, UMEIOIINE
HEOJHOPOIHBIE CPEICTBA MOKAPOTYIICHUSI.

IIPU/IOKEHHE 8

METO/I OITPEJEJEHUASA BE3OITACHOM IVIOIIA U PABTEPMETHU3ALIUA
OBOPYJOBAHMAA

Hacrosmmuit MeToa npenHa3sHavueH Jis OnpeaesieHrs 0€30MacHON IUIOMIad pa3repMeTu3aiu
(Takas momanb cOPOCHOrO CEYCHHUs MPEIOXPAHUTEIBHOTO YCTPOHCTBA, BCKPHITHE KOTOPOW B
MpoIIeCcCe CrOPaHUsl CMECH BHYTPH OOOpYJOBaHUS, HAIPUMED, almapara, Mo3BOJIsIeT COXPAaHUTh
MOCTIEAHUA OT pa3pylIeHus] Uiau nedopMannn) TeXHOJIOTHIECKOro 000pyI0BaHUS, B KOTOPOM
oOparmarorcs, mepepadaThIBAIOTCS WM TOJYYArOTCS TOPIOYHE Ta3bl, KUIAKOCTH, CIIOCOOHBIC
CO3/71aBaTh C BO3yXOM WJIU JIPYT C IPYTOM B3pBIBOOMACHBIE CMECH, CTOPAIOIINE JIAMUHAPHO WU
TypOyneHTHO BO (poHTanbHOM pexume. Pasrepmermszanus - HanOosiee pPacTpOCTPAHCHHBIN
Croco0  MOXKapOB3PHIBO3ALIUTHl  TEXHOJIOTUYECKOTO OOOPYIOBaHUS, 3aKITIOYAIONIMNACT B
OCHAIIICHUH €0 MPEIOXPAaHUTEILHBIMU MeMOpaHaMH U (WJIH) APYTUMH Pa3repMETH3UPYIONTUMU
YCTPOMCTBAMH C TaKOW TUIOMIAbI0 COPOCHOTO CEUeHHs, KOTopas JOCTaTOYHA JJIsl TOTO, YTOOBI
MPEeAOTBPATUTh pas3pylieHHe OOOpYyIOBaHUS OT B3PbIBA M HCKJIIOYUTH MOCIEAYIOIIEe
MOCTYIJIEHHE BCEH MacChl TOPIOYETrO BEUIECTBA B OKPY:KAIOLIEE MPOCTPAHCTBO, T. €. BTOPUUHBIN
no’xap.

MeTon He pacHpoCTpaHSETCS Ha CHUCTEMBI, CKJIOHHBIE K JIETOHAUA WIH OOBEMHOMY
CaMOBOCIUIAMEHEHHIO.



1. CYIHHOCTb METOJA

be3zonacHyto miomaap pasrepMeTu3aliy ONpeAesstoT M0 pacueTHbIM (OpMyIaM Ha OCHOBE
JAHHBIX O TapamMeTpax TEeXHOJIOTMYECKOTo O0OpYIOBaHUS, YCIOBHAX BEICHHS Mpolecca |
MOKAa3aTessIX M0XKapOB3PhIBOOIACHOCTH BEILIECTB.

Merton ycTaHaBIMBaeT 3aBUCUMOCTb O€30MACHOM IIIOMIAAU pa3srepMeTU3aluu oT o0beMa U
MaKCUMaJbHO  JONYCTUMOIO JaBJI€HMS BHYTPH HEro, JaBJI€HHUS U  TEMIIEpaTyphl
TEXHOJIOTMYECKON Cpenibl, TEPMOJINHAMUYECKUX M TEPMOKMHETHUECKHUX IAapaMeTpOB ToOproueit
CMECH, YCIOBUI UCTEUEHUs, CTENIEHN TypOyInu3aIiH.

2. ®OPMVYJIbI 1JIS1 PACUETA BE3OIMACHOM IIOIIA U PASTEPMETU3ALIMA

2.1. besomacHyio IUIOIAAb pasrepMeTH3allMd TEXHOJIOTMYECKOro 00OpylOBaHUSA C
ra3onapoBbIMU CMECSMHU ONPEICNAIOT M0 CIEAYIOIUM Oe3pa3MepHbIM KpUTEpUaIbHBIM
COOTHOILIECHUSIM:

YEZD

v Ei(ﬂ-m _1) (158)
JJIsA OGOPYI[OBaHI/ISI, PACCUYUTAHHOI'O Ha MAKCHUMAJIBbHOC OTHOCUTCIILHOC [aBJICHHUC B3pPbIBa
>72
2 Zp

W 2

<z, <2 ( P
NIpHU OJHOBPEMCHHOM BBIITOJTHCHUU YCJIOBHUS ~m B 3HaMmeHartese (GopMyibl

(158) cOMHOKHTEIH (”m - 1) OTCYTCTBYET),

W > 0,02 F = 7,)

\/Ei (159)

IUIsE  00OpYIOBaHMsI, BBIACPKHUBAIOIIETO JaBIICHUE B3pbIBA B JHAMNA30HE OTHOCHUTEIBHBIX

3HAYEHUI 2<z m <7,

B dopmynax (158) u (159) npussTH ciaeayroomue oOO3HaYeHUs (MHIACKCHI i, U, e, m
OTHOCSITCSL COOTBETCTBEHHO K HAyalbHBIM TIapaMeTpaM, IapamMeTpaM TOplYel CcMecH,
XapaKTePUCTHKAM TOPEHHUS B 3aMKHYTOM COCYJIe, MaKCHMAJbHBIM JIOIYCTHUMBIM 3HAYCHUSM).
Kommnexkc mogoous

V
2
W= 1 MF(|RT,|" 1
- hoyhs\ M S
@36rx,)> V i ui
(160)
T. €. MIMPCACTABIIACT COGOI\/JI C TOYHOCTBIKO OO0 MNOCTOSAHHOI'O MHOXHUTCIIA HNPOU3SBCIACHHUC OBYX
OTHOIIEHUH - dS(PGEKTUBHON IUIOMATXW pa3repMEeTU3aly K BHYTPEHHEH MOBEPXHOCTH

cheprueckoro cocyja paBHOr0 o0beMa M CKOPOCTH 3BYKa B HMCXOJHON CMECH K HaudaabHOU
HOPMAaJIbHOW CKOPOCTH IJIaMeHU. B BeIpaxkeHuu a1 komruiekca nogoouss W (160):

%o - YHUCIIO «IIN»;

H - xod(pduIMEeHT pacxoaa MpH UCTEUEHHH CBEXeH cMecH M (MIM) MPOXYKTOB CTOPAHMS
yepe3 YCTPOMCTBO B3pBIBOPA3pEeKEHUs (IpeJoXpaHUTENbHAas MeMOpaHa, KIaraH,
pa3repMeTu3aTop U T. I1.);

F - mnomaap pazrepMerusanuu (COPOCHOTO ceueHust), M

V - .MakCUMaJbHbIII BHYTpEHHUH 00BEM coCyaa, B KOTOPOM BO3MOXXHO OOpa3oBaHUE
rOprOYEN ra3ornapoBou CMECH, M;

R = 8314 Jx-kmoms K - yHHBepCabHas ra30Bas IOCTOSHHAS

T.i - Temniepatypa roproueit cmecu. K;

M; - .MonekyJiapHas Macca roproueid CMeCH, KI“KMOJIb

Sui - HOpMaJbHasi CKOPOCTh PACIPOCTPAHEHUS! IUIAMEHHU NPU HAYaJIbHBIX 3HAUEHUSAX J1aBJICHUS

U TeMIIepaTypbl TOPOYEl cMecH, mc.

Hpyrue o6o3nauenus B popmynax (158) u (159):




Pm
ﬂ'm =
P _ orHOcHTeNbHOE MaKCHMABHO JIOITyCTUMOE JIaBJIEHUE B ammapare, KOTOpoe He
IPUBOJUT K €ro AeGopMaluu U (WIH) pa3pyLIeHHIO;
P - abCONIOTHOE MaKCHUMAaJbHO JOMYyCTHMOE JaBJIEHME BHYTPH ammapara, KOTOpoe He
IPUBOJUT K ero Aepopmanuu U (W) paspyueHuo, I1a;
P; - abcomoTHOE HayalbHOE /1aBJIEHUE TOPIOYEl CMECH B amIapaTte, Py KOTOPOM IMPOUCXOAUT
UHHULIMMpPOBaHKUE ropexus, [1a;
P’ - a0contoTHOE AaBlieHUE B MPOCTPAHCTBE, B KOTOPOM IMPOUCXOJUT MUCTEUEHUE, B MOMEHT
JOCTIDKEHUsI MaKCHUMAallbHOI'O JIaBJIGHHs B3pblBa BHYTpM amnmapata (atmocdepa,

OydepHast eMKOCTh U T. 11.), [1a;

E,
T, =<
P

- OTHOCUTEJIBHOE MaKCHUMAaJIbHOE [aBJIEHUE B3pbIBa JAHHON TrOpIOYEd CMECH B
3aMKHYTOM COCYJE;

P. - a0GconroTHOe MaKCHMalbHOE JaBJIEHHE B3pbIBa JaHHOIN roprovyell cMecH B 3aMKHYTOM
cocyJie IpU Ha4aJIbHOM JaBjieHHH cmecu P, Ila;

E; - x03pGUIUEHT paclIMpeHus] MPOIYKTOB CrOpPAaHMsI CMECH MPU HAYAIBHBIX 3HAYCHUSX
JABJICHUS U TEMIIEPaTyPhI;

X - ¢akrop TypOynM3aluu, MPEACTABISAIOMNNA co00il B COOTBETCTBHM C NMpHUHUUIOM [yu-
MuxenbCoHa OTHOIIIEHUE JACHCTBUTEIHLHOM MOBEPXHOCTH ()POHTA TUIAMEHH B arllapare K
MOBEPXHOCTU Cephl, B KOTOPYIO MOKHO cOOpaTh MPOAYKTHI CTOpaHUs, HaXOASIIHecs B
JTAHHBII MOMEHT BPEMEHH BHYTPHU COCY1a.

2.2. @opmyibl (158) u (159) MoryT OBITH UCTIOIB30BAHBI KaK ISl ONPEEICHUsS 0e30macHON

IUIOIIAI  pa3repMeTU3allud TpU  .IIPOEKTUPOBAHUU  OOOPYIOBaHUS IO MaKCHMajbHO

JIOITyCTUMOMY OTHOCUTEIBLHOMY JIaBJICHUIO B3PhIBA B ammapare Ton (mpsimas 3amayda), Tak U s
ONpeIeNICHUs MAKCUMAJIbHO JIOMYCTUMOTO HA4aJIbHOT'O JaBJIEHUs roproueil cMecH P; B anmapare,
paccuyMTaHHOM Ha MaKCHUMaJbHOE JHaBliecHHEe P, ¢ yXe HMEIomUMcS COPOCHBIM JIFOKOM
wiomaapio F, HapuMep mpu aHanu3e aBapuil (oOpaTHas 3a1a4a).

2.3. ®opmyasl (158) u (159) oxBaThIBalOT BECh AMANa30H BO3MOXKHBIX JTABJICHUN B3phIBA B

<z, <7,

000pYy/IOBaHUU C PA3JINYHOM CTENIEHBIO HETr€PMETUYHOCTH

2.4. ®opmynsl (158) u (159) 3anucansl B 0Oe3pa3MEpHBIX HE3aBUCHUMBIX I€PEMEHHBIX,
BBITEKAIOIINX U3 YCJIOBUS aBTOMOJEJIBHOCTH IpOlLiecca Pa3BUTHSI B3pbIBA B HETEPMETUYHOM
cocyne, uTo jenaer ux Oojiee yHMBEpPCAJbHBIMU M HarJAAHBIMH. MakcUMalbHOE JaBJICHHUE
B3pbIBa B HEIEPMETUYHOM COCYJE SBISETCS MHBAPUAHTOM pEILIEHUS CUCTEMBl ypaBHEHUU

JMHAMUKY PasBUTHS B3pbIBA MPU MOCTOSHHOM OTHONIEHHMH (akTopa TypOymmsamuu £ K
KoMILIeKCy nogobust W.

[TorpemHoCTh OMpezeNeHuss AUaMeTpa COPOCHOTO CEUEHUsl MO0 HMHXKEHEPHBIM (QopMmyiam
(158), (159) B cpaBHEHHUHU C TOYHBIM KOMIIBIOTEPHBIM PELICHUEM CHUCTEMbI JU(PepeHIIHaTIbHbIX
YpaBHEHUI JUHAMMKY Pa3BUTHS B3pbIBa cocTaisieT okoio 10 %.

3. CTEIIEHDb BJIMAHUSA PA3JIMYHBIX IAPAMETPOB HA BE3OITACHYIO
IVIOIIAIb PAST'EPMETHU3AIINU

3.1. B HacTosmeM MeTOoA€ pealu30BaH €IUHBIM MOAXOA K pacdeTy IUIOIAAu COpPOCHOTro
CEUEHHUS, 3aKJIIOYAIOLIUICS B yUeTe BIMSHUS Pa3INYHbIX 1apaMEeTPOB U YCIOBHM Ha BEIUUYHHY
0e30macHOM IUIOMIAAM  pa3TepMETU3allMi  MOCPEJICTBOM COOTBETCTBYIOLIETO W3MEHEHHUs
3Ha4YeHHs (aKkTopa TypOyIH3aIHH.

3.2. ®akTop TypOyaHM3alMK - OCHOBHOM MapaMeTp, OKa3bIBAIOLIUI Onpesensioniee BIUsHIE
Ha BEJIMYMHY 0€30MacHOM IIIOIIA U pa3repMeTU3alui,

TlorpenHoCcTs ONpeieNeH s TePMOJMHAMMYECKUX napameTpoB - Ei, m, /b, rae v -
HoKaszaresb aguadaThl IPOIYKTOB CTOPAHUS CMECH, BXOAALIMX B pacdyeTHble (opmyisl (158) u



(159), cocraBisieT TPOIEHTHI, MOTPEIIHOCTH oOmpeaeicHus koddduumenra pacxoma A,
MOJIEKYJIIPHOM MacChl TOpPrOYEd CMECH W HOPMAJIBHOM CKOPOCTH PACHPOCTPAHEHUS IJIaMEHH
COCTaBIIACT JECATKH NporeHToB. Omubdka B BEIOOpE 3HaUCHUH 00beMa armnapara, TeMIIepaTyphl
U JaBJICHUSA CMECU TaK)K€ HEe MPEBBIIIAET MPOLIEHTOB WM JIECATKOB IMpoleHToB. [lorpenHocts
JKE B OIpeIeTICHUH 3HaUeHUs (hakTopa TypOYIU3aIMU MOXKET COCTABIISITH COTHH IIPOILICHTOB.

3.3. Pacuer Oe3omacHOW IUIOMIAAX  pa3repMeTHU3AIMU  MPOBOAAT Uil  Hambosee
B3pPBIBOONIACHBIX (OKOJIOCTEXMOMETPUUECKHUX) CMECEH, €CIM HE JOoKa3aHa HEBO3MOXHOCTb MX
00pa3zoBaHus BHYTPH armapara.

4. BABUCUMOCTH ®AKTOPA TYPBYJM3AIIAU OT YCJIOBUM PAZBUTHUA
B3PbIBA

4.1. 3aBucumocth (akropa TypOyJIM3allMM OT YCIOBHH Pa3BUTHS TOPEHUS MOXET OBbITH
npeacTaBieHa GopMysIon

F T, -7
x=0+aV) 1+a2—2/ a,+a, +"—2'"
146 e~ (161)
B KOTOPOU dMIUpUYECKue KOdPPUIIUEHTHI ay, az, a3, d4 OMPEACIISIOT 1Mo Taou. 15.
Tabmauma 15
OMnupuyeckre Ko3(ppuumneHTsl 1Js1 pacyera pakTopa Typoyau3anuu*
YcnoBus pa3BUTHS TOpEHUs** SMITUPUYECKHE
KO3 UITMEHTHI
a a as ag

O6neM cocyna V o 10 M3; CTETNIeHb HETEPMETUYHOCTH F/V? 1o 0,25 0,15 4 1 0
06bem cocyma V 10 200 M, 1<7, <2:

Ha4aJIbHO OTKPBITHIE COPOCHBIE CEUSHHS 0 0 2 0

Ha4YaJIbHO 3aKPBIThIE COPOCHBIC CEUCHUS 0 0 8 0
O6mbem cocyma V 10 200m°, 257, <7,

HayaJIbHO OTKPBITHIE COPOCHBIE CEUEHNUS 0 01]08 | L2

HAYaJbHO 3aKPHITHIE COPOCHBIE CEUCHUS 0 0 2 6
O0beMm cocyna V go 10 M ; CTENEHb HErepMETHUYHOCTH F/V” 10 0,04; nannuue

c6pocHoro Tpy6onpososa, 1 <7, <2:
0€3 OpOIIICHNSI UCTEKAIIIUX T'a30B 0 0 4 0
C OpPOLIEHHWEM HCTEKAIOIINX T'a30B 0,15 4 1 0

* JI7sl OTCYTCTBYIOIIMX B TAONHWIE YCIOBHIA Pa3BUTUS TOPEHHS, HAPHIMEp [UIT 000pYIOBaHUS 00BeMOM Oolee
200 M’, 3HaueHHe haKTOpa TYpOYIH3ALMH ONPEIEISIOT SKCIIOPTHO.

** EcnM B YCIIOBUSAX Pa3sBHTHS FOPEHHUS 3HAYCHHE KaKOro-TH0O0 IMapameTpa He OrOBOPEHO, TO OHO MOXXET OBITh
JTFO0BIM B JOIIYCTHMOM JHaIa30He.

4.2. Bnusnue o0beMa amnmapara

JI71st ONBIX ammapaToB 00beMoM MeHee 1 M° 3HaueHne dakropa TypOymm3amun ), =1+2.

C poctoM o0bema amnmapara 3HaueHue (akTopa TypOyIH3alUl yBEIMUYMBACTCS U AJI TOJIBIX
anmaparoB oowemMoMm okono 10 M X=2,5+5 B 3aBHCHUMOCTH OT CTENEHU HETePMETUUYHOCTHU
(otHomeHue F/ 1% 3) amnmapara.

Jlnst cocyoB o6beMoM 10 200 M® pasamdHON (DOPMBI ¢ HE3HAYUTETBHBIMH BCTPOCHHBIMHE
BHYTpPb DJIEMEHTaMH 3HaUeHUE (akTopa TypOyJIn3aiii He MpeBbIIaeT Y=3.

4.3. Bnusaue Gopmel anmapara

Jis TexHoJOrHYecKoro o0OpyIOBaHMsI C OTHOIICHHWEM JUIMHBI K TUaMeTpy A0 5:1 MOXHO
cuuTaTh, 4yTo (opMa ammapaTa HE BIWAET Ha 3HaueHWEe ¢akTopa TypOyIM3alHH, TaK Kak
yYBEIMUEHUE TIOBEPXHOCTH IUITAMEHM U3-3a €ro BBITATUBAaHUS BO (GopMe ammapara
KOMIIEHCUPYETCSI YMEHbILIEHUEM MTOBEPXHOCTU B pe3ysbTare 0ojiee paHHETO KacaHHs IIaMEeHEM
CTEHOK cOCy/J1a.




4.4. BnusHue HavyaJbHOM repMeTH3al Uy anmnapaTa

JIyist MONBIX ammapaTtoB 06beMoM 10 200 M ¢ HAYAIBHO OTKPHITHIME COPOCHBIMH CEUCHUIMH,
HampuMep JIIOKaMH, 3HadeHue (akTopa TypOy/IHM3aluu HE TPEBBIMIAeT Y =2, JAJIS anmaparoB C
HayalbHO 3aKPBITBIMH COPOCHBIMU CEYEHUSMH (MEMOpaHbl, pa3repMeTH3aTopbl U T. 1.) HE
npeBblIIaeT ¥ =8.

4.5. BiusHue cTeNeHU HErepMEeTUYHOCTH anmnapara F/V

VYBenuueHue CTeneHn HerepMeTU4HOCTH F/ V3810 pa3 (ot 0,025 no 0,25), 94TO paBHO3HAYHO
YBEJIMUYEHUIO TUIoLaan pazrepMmerusanuuu B 10 pa3 1uist OJHOrO U TOTO K€ amnmnapara, IpUBOJIUT K
BO3pacTaHuio (pakTopa TypOynuzanuu B 2 pasza (Ui anmapatoB o0bemoM okoio 10 M ¢ (=2,5
1o X=5).

4.6. BausHue MakCcUMalbHO JONYyCTUMOIO JaBJIEHUS B3pblBa B aMmmapare
(KoppenupyeT ¢ BIUSHUEM JaBJIeHUS pa3repMeTU3alllun)

[Ipu yBenWYeHHH OTHOCUTEIBLHOTO MAaKCHMAaJbHO JIOMYCTUMOTO IaBJIEHHS B3pbIBA BHYTPHU
o0opynoBaHusi (IpodyHOCTH O0OOpyNOBaHMSA) B Juana3oHe 1<m,<2 3HauyeHHe (akTopa
TypOynmu3auuu He wu3MeHsercs. C pOCTOM OTHOCHUTENBHOIO MAaKCHMAaJIbHO JIOIyCTHMOTO
JABJICHUS B3pbIBAa BHIMIE Ty>2 ( 0 Tyu=N.) I HAYAJIBbHO OTKPBITBIX COPOCHBIX CCUCHHMA
3HaueHue ¢akropa TypOynuzanuu cHmkaercsa ¢ 2 no 0,8, 1 HauaabHO 3aKpPBITHIX - ¢ 8§ 10 2.
DTOT pe3ynbTaT coriacyercs ¢ (U3NYECKHMMHU TPEICTABICHUSMH O TOM, YTO TpU OOJbIIEM
3HAYeHUU [ABJICHUS B3pbIBA, KOTOPOE BBIIEPKUBACT ammapaT, MEHbIIE IUIOIAa[b COPOCHOTO
CEUeHUs, a CJIEJOBATENbHO, (POHT IUIAMEHH TIOJBEPraeTcsi MEHBIIEMY BO3MYIIAIOIIEMY
BO3JEHUCTBUIO.

47. BniusHue yClIOBUU UCTECUCHUS

Ecnu ucredeHne roproyeil cMecu M MPOJYKTOB CrOpaHMs OCYLIECTBISETCS depe3 COPOCHBIN
TpyOOINIPOBOJI, PACIIOJIOKEHHBIN 3a pa3repMETU3UPYIOIUM 3JIEMEHTOM U UMEIOUIUM JuaMerp,
OpUOJIM3UTENIBHO  paBHBIA  IUaMeTpy COpPOCHOTO OTBEpCTUs, TO 3HaueHHe QaxkTopa
TypOyIIM3aLMK BHE 3aBHCHMOCTH OT 06beMa cocyma (1o 15 M°) mpuHHMAOT X=4 (WIS COCYI0B
CO CTENEHbI0 HErepMETUYHOCTH FIV"? okono 0,015+0,035, xorma ocHaIICHHE COCYIOB
cOpOCHBIM TpyOONpPOBOAOM ONpPABIAHO IO COOOpPaKEHUSM Pa3yMHOIO COOTHOLICHHUS
XapaKkTEepPHBIX Pa3MEPOB COCya U TPyOONPOBOIA) IPH YCIOBUU TTy<2.

[Ipy ocHameHMHM CHCTEMBbI pas3repMEeTH3allMd OPOCUTENIEM WIM JPYyTUM aHaJIOTUYHBIM
YCTPOWCTBOM, YCTAHOBJICHHBIM B TPYOOIIPOBOJIE HEMOCPECTBEHHO 3a pa3repMETH3aTOPOM JUIs
NoJaun XJaJareHTa B HCTEKAIOLIYI0 W3 amlmapara cMech, 3HaueHue (akropa TypOyiau3aluu
NPUHUMAIOT TAaKUM e, KaK TpPU HCTEUCHHWU HETOCPEICTBEHHO W3 ammapara B aTMmocdepy.
D¢ dekT naTeHCH(DHUKAIIMKA TOPEHHS B COCYJe TIPU cOpoce ra3oB 4epe3 TPyOONpoBOJ MCUE3aET
IIPU yBEJIMUYEHUH JaBieHus pasrepmeruszanuu 1o 0,2 Mlla npu HayansHOM naBnenuu 0,1 Mlla.

4.8. BnusgHue ycnoBUM pa3repMeTU3aluu

«MrHOBEHHOE» BCKpBITHE COPOCHOTO CEUYEHHs TIOBBIIIAET BEPOATHOCTH BO3HUKHOBEHUS
BUOPAIIMOHHOTO TOPEHUs BHYTpPU anmnapara. AMIUIMTY/1a B aKyCTUYECKOH BOJIHE BUOPAI[IOHHOIO
ropeHuss Moxer pgocturarb 3HadeHuit 0,1 MIla. IlepememmBanue cMecu, Harpumep
BEHTUJIITOPOM, B IIPOLIECCE Pa3BUTH B3pbIBA MPUBOJUT K YMEHBILICHUIO AMILIUTY1bI KOJeOaHHH
JTaBJICHHUS.

[InaBHOE BCKpBITHE COPOCHOIO OTBEPCTHS, HANpUMEpP C IMOMOLIbIO MaJIOMHEPLIMOHHBIX
KpBIIIEK, CHIKaeT 3HaueHue (akropa TypOynmzammu. B Tex ciyuasx, Korma Bpems
cpabaTbIBaHMs Pa3repMETU3UPYIOIIETO YCTPOHCTBA COM3MEPUMO C BPEMEHEM I'OPEHHUSI CMECH B
cocyne, Ipu omnpeAeseHUH Oe30MacHON IUIoLaau pa3repMeTU3alud HeoO0XOIUMO YUHUTHIBAThH
JTUHAMHUKY BCKPBITUSI COPOCHOTO OTBEPCTHSI.

4.9. BnusiHue npensTcTBUN U TypOynInu3aTOpoOB

Bonpoc o0 BAMSHMM pa3aMYHBIX MNPENSATCTBUA Ha IMYTH PpacHpOCTPAHEHUs IUIAMEHU U
TypOyJIEHTHOCTH B CMecH mepea (pPOHTOM IIaMEHU SIBISETCS OAHHUM M3 ONPEIEISIONIHUX B
BbIOOpe 3HaueHus ¢akropa TypOynuzauuu. Haunbosee mpaBMIIBHBIM METOJIOM ONpPEEIICHUs
3HayeHus (akropa TypOyJIu3allMM NMPU HAJUYUU BHYTPH almapaTta CIOXKHBIX NMPEMsTCTBUI U
TypOyJU30BaHHOW CMECH MOKHO CUUTaThb METOJl, OCHOBAaHHBIM Ha CPaBHEHMM pPacuETHOU U
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AKCIEPUMEHTAIBHON JUHAMUKHU (3aBUCUMOCTD JABJICHUE - BPEMS) B3pbIBA.

YckopeHre IIaMeHH Ha CIeNUaIbHBIX MPEMATCTBUSAX JOCTHUTaeT 3HaueHuil Y=15 u Oomnee
yIKe B COCyIax 066eMOM 0Komo 10 .

st yrieBoJgOpOJOBO3AYIIHBIX cMecell TypOyJeHTHOE paclpoCTpaHEHHE I[UIAaMEHH C
aBTOHOMHOM TeHepauueil TypOyJIEHTHOCTM BHYTPU 30HBI TOPEHHUS XapaKTepu3yeTcs
MaKCUMaJIbHBIM 3HAaUeHUEM (akTopa TypOyau3aruu =3+4.

[Ipy MCKYCCTBEHHO CO3/1aBaeMON HU30TPOMHON TypOYJIEHTHOCTH MaKCHMajbHOE 3HAUYCHUE
¢dakropa TypOyaM3alMU INpU TOYEUHOM 3aXKUFaHUM HeE MpeBblacT X=4+6. JlanbHeilee
YBEJIMUYEHUE CTETIEHU U30TPOMHON TYpOYICHTHOCTH MPUBOJUT K TallICHUIO TUIAMEHHU.

Jist cocy1oB CO BCTPOSCHHBIMH U TOABMXKHBIMU 3JIEMEHTAMU, BIMSHUE KOTOPHIX Ha 3HAUYCHUE
dakTopa TypOynIHM3allid HE MOXET OBITh B HACTOSIIEE BpEeMs OICHEHO, HalpuMep ¢
UCIOJIb30BAaHUEM JIMTEPATYpHBIX JaHHBIX MM OKCIEPTHBIM METOA0M, BBIOOp (akTopa
TypOyJu3aluu JOKEH ObITh OTPAaHUYEH CHU3Y 3HaUYCHUEM X =8.

4.10. Kosdpdbunuent pacxoma |

Koadduuuent pacxoma | sBIsETCSs SMIUPUYECKHM KO3(PPHUIMEHTOM, YUUTHIBAIOIIUM
BJIMSIHUE pEAJbHbIX YCJIOBHM HCTEUYEHHsS Ha BEJIMYMHY pacxoja rasa, ONpPEJEICHHYIO IO
U3BECTHBIM TEOPETUYECKUM MOJIEIBHBIM COOTHOIICHHSIM.

Jns  mpenoxpaHUTENbHBIX ~ MeMOpaH W pasrepMETHU3MPYIOIMIMX  YCTPOHCTB ¢
HEMOCPEACTBEHHBIM cOpPOCOM MpOJyKTa B3pbiBa B aTtMocdepy, kak mpaBuio, U=0,6+1. Ilpu
HaM4uu CcOpOCHBIX TpyOompoBogoB U=0,4+1 (Bkirodas ciydyail ¢ mojauedl XjajareHTa B
TpyOOIPOBO/I HEMOCPEICTBEHHO 32 MEMOPAHOH).

3nauenue kodd@uUIMeHTa pacxoJa BO3pacTaeT B YKa3aHHOM [HAla3oOHE C YBEIHMUYECHUEM
CKOpPOCTH MCTEUCHHS M TEMIIEpaTypbl HCTEKAIOMIETO Ta3a, ¢ poctaM (pakTopa TypOyInu3aIim.

[TpousBenenue kodPduileHTa pacxona Ha IJIOMAAb pa3repMeTu3aluu WF mpeacTaBiseT
c000i1 3 PexTUBHYIO IUIOMAAh pA3TePMETHU3AIIHH.

4.11. Ananor npunuuna Jle [llatense-bpayna

CornacHO KpUTEpUATBHOMY COOTHOIIEHHWIO (158) OTHOCUTENbHOE HM30BITOYHOE JIaBIICHUE

B3pbIBa
2

4

(z,~1) \uF (162)

Teopernueckue M HKCHEPUMEHTANbHbIE HCCIEAOBaHMs Ipoliecca CropaHus Tra3a B
HErepMETUYHOM COCYJ€ IIO3BOJWIM YCTaHOBHTH aHaysor npuHnuna Jle Illarense-bpayna:
ra3oJJMHaMHUKa TOPEHUs Ta3a B HErepMETUYHOM COCYJEe pearupyeTr Ha BHEIIHEe H3MEHEHHE
YCIIOBHI TPOTEKaHHs TpOILecca B TOM HANpABICHUH, TPH KOTOPOM dI(PQEKT BHEIIHETO
BO3/I€UCTBUS ocnabnsercd. Tak, yBeaMueHHE C LeNbl0 CHU3UTH JaBJIEHHE B3pbIBAa IUIOLIAAU
pasrepmernsanuu F B 10 pa3 B cocyzne 00beMoM mopsiaka 10 M° COIPOBOKIACTCS yBEINICHACM
dakTopa TypOynmm3auuu ), B 2 pasza. Duznueckoe OOBSICHEHHE HAOIIOJAEMOI0 SBJIECHUS
JIOCTaTOYHO IPOCTOE: C YBEJIWYEHUEM IUIOLIAJN PA3repMETU3ALUN BO3PACTAET BO3MYIIAIOIIEE
BO3/ICHCTBUE HA (PPOHT IUIAMEHH.

N30bITOYHOE [1aBJICHUE B3pbIBA KOPPEIHUPYET COTJIACHO KPUTEPHAIBHOMY COOTHOIICHHUIO
(162) ¢ oTHOILIEHUEM (x/u)z, a He MPOCTO ). YMEHBIICHUE pa3Mepa UK TypOyIu3upyromiei
pellieTKH, MPUBOAAIIEE K Bo3pacTaHuio Qaktopa TypOynuzauumu B 1,75 pasza (¢ 8 mo 14),
COIPOBOXKAAECTCS CYIIECTBEHHO MEHBIIMM YBEIWYEHUEM OTHOLIECHHs X/ - ymmb B 1,1 paza.
Cka3zaHHOE HeOOXOUMO YUUTHIBATh NIPH 3HAYCHUAX (paKkTopa TypOyIu3amun ¥=>5.

5. ONPEJEJEHUE HOPMAJIbLHON CKOPOCTHU PACITIPOCTPAHEHUA
IINTAMEHHU U TEPMOJUHAMUNYECKUX TAPAMETPOB

5.1. HopmasibHasi CKOPOCTh XapaKTEpH3YeT PEaKLMOHHYIO CIIOCOOHOCTh I'OPIOYUX Tra30BbIX
cMeceld Tpu (QPOHTAIBHBIX peXUMax TropeHus. Haumboiee TMEPCIEKTUBHBIM —SIBISETCS
9KCIIEPUMEHTAIILHO-PACUETHBIA METOJ ONTHUMM3ALUH, TO3BOJISIONINI ONpPENEIsaTh HOPMAJIBHYIO



CKOPOCTh B OOMOE TIOCTOSIHHOTO 00beMa B IIUPOKOM JHMANAa30HE TEMIEpaTyp W IaBJICHHU.
Metox nznoxen B [OCT 12.1.044.

Bxopgsmiee B kputepuanbabie cooTHomeHus (158) u (159) B cocraBe komriiekca W 3HaueHue
HOPMAJIbBHOM CKOPOCTH pPAacHpOCTpaHEHUs IJIaMEeHH S, IpU JaBJICHUU U TEMIIeparype,
COOTBETCTBYIOIINX HA4ally Pa3BUTUS B3PbIBA, MOXKET OBITH OIMPEACIICHO SKCIIEPUMEHTAIILHO Ha
aTTECTOBAaHHOM OOOPYJIOBAaHMM WJIHM B3STO W3 HAyYHO-TEXHUYECKOW JIUTEPaTypbl, MPOIIEIIIeH
OIICHKY JTOCTOBEPHOCTH MPUBEJACHHBIX B HEW NaHHBIX. ECiM JaHHBIE 0 HOPMAJIBHOW CKOPOCTH
OpU  XapaKTepHBIX I TEXHOJOTHMYECKOro Tporecca naBleHun P u Temneparype T
OTCYTCTBYIOT, TO B OTPaHHYCHHOM JUAINA30HE KCTPAMOJSAIUA MOXHO BOCIIOJB30BATHCS ISt
OLIEHKH (POpMYIIOii

Su = Suo £ 1 ’
P, T, (163)

rae Suo - U3BECTHOE 3HAYEHUE HOPMAJILHOM CKOPOCTH IpH AaBieHuu P, u temneparype 7o,
1 | M - COOTBETCTBEHHO OapUYECKHA U TEMIICPATyPHBINA MTOKA3aTEIIH.

B nuanasone nasnenunii 0,04-+-1,00 MIla u temnepatyp 293+500 K nnst crexuoMmerpuueckux
cMecell MeTaHa, MpolaHa, TeKcaHa, refnTaHa, aleToHa, W30MpOoINaHoia U OeH30J1a C BO3ILyXOM
3HayeHue OaphyecKoro TIMoKaszaTelis C pPOCTOM JaBIIEHUS M TEMIIepaTypbl CBeXel cMecu
yYBEIMYUBAETCA M JIEKUT B uHTepBaie - 0,5+0,2, a 3HaueHHEe TeMIEpaTypHOTO MOKa3aTest
yMEHbIIAaeTCs U HaxoAuTcs B auamnaszone 3,1+0,6. Ilpu 3HaueHUSIX AaBlIEHUS M TEMIEpPaTyphbl,
OJIM3KUX K aTMOC(EPHBIM, 3HAYEHHsI OAPUUECKOTO U TEMIIEpaTypHOTro MoKa3aTelis IJsl TOPIOYNX
ra3onapoBO3AYIIHBIX CMECe MOTYT OBITh MPHUHATHI B MEPBOM MPHOIMKEHUHA COOTBETCTBEHHO
n=-0,5 u m=2,0.

5.2. TepmoauHamuueckue napamerpsl Ej, Te, Y, ONPEAEIAIOT IMYTEM TEPMOAMHAMHUUYECKOTO
pacuera, HarpuMep Ha KOMIBIOTEpax, 10 U3BECTHBIM METOAUKAM.

3HaueHue K03 PUIeHTa pacCIIuPEHUS 10 OMPEIETICHHIO

— MiT;)i
El MbiT;a'
rae Tvi 1 My - COOTBETCTBEHHO TeMIEpaTypa M MOJEKYJspHas Macca MpOJYKTOB CrOpaHus
roproYel CMECH MNpPHU HAYaJIbHBIX JABICHUU M TeMmIiepaType. MOJEKyIsIpHYI0 Maccy CMeCcH
U/IeaTbHBIX Ta30B OINPEIEIISAIOT MO hopMyIie
M=) Mn,
j (164)
riae M v nj - COOTBETCTBEHHO MOJIEKYJIAPHAs MAacca U MOJISIPHAs J10JIs j-TO KOMIIOHEHTA CMECH.
3HaueHuss KO3PPUIMEHTA pacCIIMPEHHUs] MOTYT ObITh TaK)Ke ONpeAeNeHbl U3 MPHUOIMKEHHOTO
ypaBHEHUS

2

E 147!

: .
7 (165)

B Tabn. 16 mpuBeAeHBI pacCUMTAaHHBIC HAa KOMIBIOTEPE 3HAYCHHS TEPMOIUHAMHYCCKHX
napaMeTpoB i1 HEKOTOPBIX CTEXUOMETPUUYECKUX T'a30MapOBBIX CMECEi B MPEANOI0KEHUH, YTO
MPOYKTHI CTOpPaHUsl COCTOAT U3 clenyromux 19 koMmoHeHToB B ra3oBoit ¢aze: H,, H,O, CO,,
N, Ar, C, H, O, N, CO, CH4, HCN, 0, O3, OH, NO, NO,, NH3, HNO3. CtexruoMeTpu4ecKkyo
KOHIICHTPAIIUIO TOPIOYET0 @y B BO3AYyXE CPEIAHEH BIAKHOCTH OIPEICISUTH 0 H3BECTHOU
dbopmyne

o = 100
T 484458+1° (166)
rae B - crexuoMeTpudecKuii KO3()(HUIMECHT, PaBHBIA KOJIMYECTBY MOJICKYJI KHCIOPOJa,

HCO6XOI[I/IMBIX AJIsL CTOpaHus MOJICKYJIbI TOPHOYCTO.



Tabnuua 16
PesyibTaTsl pacyera 3HAYCHHH T, Y, Ei, Thi U IKCIIEPUMEHTAIbHBIC 3HAYCHUA
HOPMAJILHOM CKOPOCTH Sy, 1JIs1 HEKOTOPBIX CTEXHOMETPUUECKHUX Ia30MapoBbIX cMeceil npu
HavyaiabHOM AasJjeHnu 0,1 MIla u remneparype 298,15 K

Toprouee dopmyna @y, %o 06. . Y E; T S, M-c’
Meran CH,4 9,355 8,71 1,25 7,44 2204 0,305
IIponan C;Hg 3,964 9,23 1,25 7,90 2245 0,32
H-I'excan CeHys 2,126 9,38 1,25 8,03 2252 0,29
H-I'entan C;Hye 1,842 9,40 1,25 8,05 2253 0,295
AneToH C;HO 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 CeHsg 2,679 9,30 1,25 7,99 2321 0,36

J171st MHOTOKOMITOHEHTHBIX CMecel U cMecel, MPOBECHHE PACYETOB MO KOTOPBIM IO TEM HIIN
WHBIM TIPUYUHAM BBI3BIBACT TPYIHOCTH, ONPEICIICHHE MAaKCUMAIBHOTO OTHOCHUTEIHHOTO
JABJICHUS B3pPbIBA T, a CJEAOBATENbHO, U Kod(duinmenta pacmupenus E; mo dopmyne (165)
npoBoAAT 1o coorBeTcTBYIOMEH MeToauke [OCT 12.1.044.

6. BJIMAHUE CBPOCHBIX TPYBOIIPOBO/J10OB

6.1. CopocHbie TpyOOIPOBOIBI UCTIOIB3YIOTCS IJI OTBOJA MPOTYKTOB TOPEHUS B O€30MacHOe
MECTO, HallpUMep B NMPUEMHYIO Oy(epHYyI0 €MKOCTb MJIU 332 TEPPUTOPHUIO 11€Xa, YTO MO3BOJISET
CYILIECTBEHHO CHHU3HUTH BEPOSITHOCTh BO3HMKHOBEHHS BHYTPH MPOM3BOACTBEHHBIX MOMEIICHUMN
BTOPUYHBIX TI0)KapOB U B3PHIBOB, yIIEpPO OT KOTOPBIX 3HAYUTEIHHO BBINIE, YEM MOTEPH OT
MEPBUYHBIX B3PHIBOB.

6.2. Hanuune cOpocHOro TpyOOMpoBOAa MOXKET MPUBOAUTH K 3HAYUTEILHOMY (Ha MOPSIOK)
YBEIMUEHUIO W30BITOYHOTO JaBIIEHUS B3phIBA B CPAaBHEHHU CO CIy4aeM pasrepMeTH3aluu
amnmapara HeloCPeICTBEHHO B aTMocdepy. XapakTepHoe 3HaueHHE (akTopa TypOyIM3anuu Ipu
UCIIONB30BAaHUU  COpOCHOTO  TpyOompoBojga € AMAMETPOM,  PaBHBIM  JIHAMETPY
IPEOXPaHUTEILHON MEeMOpaHbl, U 0€3 OpOILICHUS MCTEKAIOIIMX Ta30B XJIAJAareHToM X=4 BHE
3aBUCUMOCTH OT 00beMa 3aIUIIaeMOro MOJ0Tr0 000PY0BaHUS C HETYPOYIM30BAaHHON CMECHIO.

[IpodyHOCTHBIE XapaKTEPUCTHKH COPOCHOTO TpyOOINpoOBOAa MJOJDKHBI OBITh HE HHXKE
COOTBETCTBYIOIIMX XapaKTEPUCTUK 3alUIIAEMOro anmnapara.

6.3. Ilpu mpoeKkTUpoBaHHM CHCTEM cOpoca Ta3000pa3HbIX IMPOJYKTOB B Cllyyac B3phIBa
ra3omnapoBbIX CMecell BHYTPU TEXHOJOTHYECKOTOo O0OpYyIOBaHUS HEOOXOIMMO MPUHHUMATH BO
BHUMaHHE BO3MOXXHOCTh MHTEHCHBHOTO JOTOpaHUS »HBaKyHpyeMoll cMmecu B COpPOCHOM
TpyOOINpoBOJE, SBISIOMIETOCS NPUYMHON TypOyIH3alMy TOPEHHS BHYTPHU 3alllMIIa€MOro
o0BeMa.

Hawunyumuii cnoco® nukBuanpoBaTh 3Q(EKT yBearueHus AaBIeHus B3pbIBa MIPU HAIUYUU B
CHUCTEME  IPOTHBOB3PHIBHOM  3alIUThl  TEXHOJOTHYECKOT0  OOOPYJOBAaHUS  METOJOM
pasrepMeTu3ai cOpOCHOTo TPyOOIpoBOaa - MoAada XJaagareHra ¢ tHTeHCUBHOCTHIO (0,1+0,5)
10% m>m2¢! B momepeuHoe ceueHme TPyGOMPOBOIA HEMOCPEACTBEHHO 3a MEeMOpaHOI 10 ee
cpabaTbiBaHMA WM OJHOBPEMEHHO ¢ HuM. llpm Hammuum opomeHus B TpyOompoBoae u
HCIIOJIb30BAaHUU MPHUEMHON €MKOCTH, HaxoJslleics Moj pa3pelieHreM, JUIMHa TpyOompoBoa
(o pe3ynbpTaTaM 3KcepuMeHToB 10 30 M) HE OKa3bIBAET 3aMETHOTO BIUSHUS HA MAaKCUMAJIbHOE
JTaBJICHHUE B3pbIBA.

VYBenuuenue pAaBineHus pasrepmerusanuu g0 ~0,2 Mlla (npu HavanpHOM JaBIEHHMU
texHomoruueckoit cpexpt 0,1 Mlla) Ttakke TpPUBOAUT K HCYE3HOBEHHIO d(PdexTa
MHTCHCU(PHUKAIIUU B3PbIBA.

VYBenuuenue auamerpa cOpPOCHOro TpyOOmpoBOAa OTHOCHUTENBHO JuUaMeTpa COPOCHOTO
CEYEHHUS CITOCOOCTBYET CHIKEHHUIO BO3JICHCTBUS JAHHOTO 3 dekTa HHTCHCU(PHUKAIIIH B3PHIBA.

7. IPUMEPBI PACYHETOB

. . 3
[Tpumep 1. Ionblii TexHONMOrMYECKH anmapat oobeMoM 12 M~ paccuMTaH Ha MaKCUMaJIbHOE




n30bTouHoe papnenne 0,2 MIla (abcomotHoe nanenne 0,3 MIla) u npenHazHaveH A1l pabOTHI
npu aTMOC(hEpHOM JaBJIEHHUU C CoJeprKallleill alleTOH peakIMOHHONW Maccoi. Ammapar uMmeer
py6amky o6orpesa (80 °C). Heo6xoaumo onpenenuts 6€30MacHyo TIONaab pa3repMeTu3aliu.

HopmanbHast CKOpOCTh pacrpocTpaHeHHs TTaMEHU Haubosee OInacHoOu
OKOJIOCTEXMOMETPUUECKON allEeTOHO-BO3AYIIHOM CMECH NpU aTMOCPEPHOM JaBJICHUU U
temneparype (298 K) cocrasuser 0,32 m-¢’'. CresoBarenbHo, npu Temneparype B anmnapate 80
°C (353 K) MakcuMajabHOE 3HAUY€HUE HOPMAJbHON CKOPOCTH PACIpPOCTPAHEHUs IJIAMEHH B
COOTBETCTBUM ¢ opmyJon (163)

S, =032(353/298) m-c' =0,45 m-c”'

Jst CTEXHMOMETPUUYECKOU aIleTOHO-BO3IYIITHOM cMecHu T.=9,28; E=7,96;
M;=(58x0,05+28x0,95) KF-KMOHL'1=29,5 KT-KMOJIb . ITockonbky 7,=0,3 MIla/0,1 MIla=3
OpPEBBbIIIACT 3HA4YeHHWE 2, TO JUId BBIYUCIEHHUS O€30MacHOW IUIOAAM pasrepMeTH3aluu
BOCIIOJIb3yEMCSl KpUTEpUAIbHBIM cOoOTHOIIEHHEM (159). Beipaxkenue nis komiuiekca nogoouss W

B coOoTBeTcTBUU C (popmynoii (160) u ompenencHHbIMU 3HAYEHHUSIMH Sy U M; MOXET OBITh
3aIlCaHO B BUJE

172
1 yF_(8314><353] BRI

(36 x3,14)""° 12*7° 29,5 0,45
rae F HaMepstoT B M.
CrnenoBaTenbHO, KpUTepUaabHOE cooTHOmeHHe (159) oTHocHTEenbHO F MOKHO 3amucaTh B
BUJIE

1.%.928 3 ()()71

u 28 \/ﬁ

C yBenuueHueM CTeNeHH HErepMETUYHOCTH cocyaa 06LeM0M oxomno 10 m> F/V*? ot 0,025 10
0,25 3nauenue (akTopa TypOynu3auuu Bo3pactaeT oT 2,5 no 5. [Ipeanonoxum, uto X=2,5 npu
p=1. TIpu 5TOM MHHHMaIbHas IUIOMWAxb pasrepMermsamuy F=0,175 m°, a saaunt F/V*°=0,03.
[locnennee moaTBepkmaeT, 4To 3Ha4YeHHE (akTopa TypOynmHM3alMu BHIOPAHO TPABHIIBHO.
JleiicTBUTENBHO, €clTi ObI MBI MPEANOIOKUIN, YTO Y=5, TO MOJYYUIH ObI CIUIIKOM HU3KOE AJIS
TaKoH CTemneHu TypOynu3anuu 3HaueHue F/ V2/3:0,06 (BmecTo 0,25). Htak, 6e30macHas miomiaiab
pasrepmMeTu3anu COoCTaBiisieT B JnaHHoM ciydae 0,175 M%, 9TO PaBHO3HAYHO COPOCHOMY
orBepcTuto AuMeTpom 0,47 M.

Ipumep 2. Cocyx 06beMoM 4 M 6e3 BCTPOCHHBIX BHYTPb 2JIEMEHTOB [UISL XPAHEHHs OCH3011a,
paccuMTaHHBIM Ha MakcUMalibHOe aOcomtotHoe namienue (0,2 MIla, HEOOXOAMMO OCHACTHTH
HaJIeKHOM crcTeMoil cOpoca aBieHHs B3phIBa C OTBOJIOM MPOIAYKTOB B3pbIBa MO TPyOOIPOBOAY
B O6e30macHoe MecTo.

Jl1st 6eH30710-BO3TYIIHOM CMECH CTEXHOMETPUYECKOTO COCTaBa MPU aTMOCGHEPHBIX YCIOBHSIX
$,i=0,36 M-c'; E=7,99; M=(78x0,027+28x0,973) kr-kmoub '=29,35 kr-kmoms . Jlisi cucTeM
pasrepMeTu3al co COPOCHBIM TPyOOINpoBogaM 0O€3 OpOIICHHUS MCTEKAIOIIUX TMPOIYKTOB
XJIaJaTeHTOM BHE 3aBUCHUMOCTH OT oObema cocyna Y=4. Tak kak m,=0,2 MIla/1 MIla=2, T0
pacder IUIOIIAAU pa3repMeTU3allud IPOBOJUM II0 KPUTEPHUAIBHOMY COOTHOIIEHH0 (158).

Bri6paB B kauecTBe 3HaUeHUs KodhdumnumenTa pacxona U=0,4, morydaem BeIpaKeHUE

2935 “zx ¢
8314x298 ’ ><4(7,99—1)

04 \7.992-1)

T. €. JUaMeTp cOPOCHOTO TPyOOIIPOBOAA AOKEH COCTABISITh 0KoJio 0,7 M, YTO CIUIIIKOM MHOTO
TSl COCYJIa, SKBUBAJICHTHBIN AMAMETP KOTOpOro (nmuaMmerp chepsl oobemom 4 M3) 1,97m.

[TosToMy cuctema cOpoca naBieHHUs, BKJIIOYash TPyOONpoBOj, AOKHA OBITH CHaOXeHa
cucreMoit opomeHus. [Ipu s3Tom MokeT ObITh npuHATO ¥=1,5, a 3HAYUT, KaK HETPYAHO
BBIUKCIIUTb, TUAMETP cOpocHOTO TpyOompoBoaa Oyaet paBeH 0,4 M, YTO BIIOJHE IPUEMIIEMO IS
JTAHHOTO COCYJla, pACCUUTAHHOI'O Ha JOCTATOYHO HU3KOE JaBJICHUE.

(36x3,14)" ><42’3(

F2> =037 2",



Ipumvep 3. PeakTop BMECTHMOCTBIO 6 M, B KOTOPOM BO3MOKHO 06Pa30BAHKE H30MPONAHOIIO-
BO3JYIIHOW cTexuoMeTpuueckoi cmecu mnpu pgasiaennn 0,2 Mlla, comepkut CloXHBIC
Bpamaromuecs neranu. TpeOyercss onpenennTh 0e30MacHyr0 IUIOUIalb pasrepMEeTH3ANNA TPU
YCIIOBUH, YTO PEakTop paccuuTaH Ha u30biTouHoe aasnenue 0,4 Mlla (abcomoTHoe naBieHue
0,5 MIIa).

Tak kak 7,=0,5 MIla/0,2 MIla=2,5 Gonbuie 2, To pacyer BeaeM 1o dopmyne (159). Jns
CTEXMOMETPUUYECKOM H30IMponaHoio-Bo3aymHon cmecu M;=(60x0,044+28x0,956) Kr-kMob
=294 xrxmomp 'y S4;=0,295(0,2/0,1)°=0,21 m-c'; m.=9,3; E;=8.0. IIocKOIbKY BIHSHHUE
BCTPOEHHBIX JeTaiel Ha TypOyJlM3alui0 OJHO3HAYHO HEU3BECTHO U O0BEM peakTopa
OTHOCHTEIILHO HEBEJIUK, BbIOMpaeM 3HadeHue X=8. IIpu 3Hauenun xo3dduimenra pacxona p=I
uMeeM

172
(36x314" X62/3(29’4j x0,21
8314x298 ><O9><8(9’3_2’5)

1 V8

OTcrofia HETPYTHO BBIYMCIUTH, YTO JUAMETP MPelOXPaHUTEIbHON MEMOpPaHbI T0JKEH ObITh
pased 0,5 m.

IIpumep 4 (oGpaTHas 3axaua). B maGopatoproM cocyzne obsemom 0,01 M, paccunTaHHOM Ha
nasieane 2,0 Mlla u uMeromeM cOpPOCHOE OTBEPCTHE ISl YCTAHOBKH MPEIOXPAHUTEIHHOU
MeMOpaHbl TuaMeTpoM 2,5 CM, MPOBOASAT HCCIEAOBAHUSA MO OMPEIEICHUIO HOPMAaJIbHBIX
CKOPOCTEH pacnpoCTpaHEHUsl TUIAMEHH JUIsi CTEXMOMETPUUECKUX METaHO-BO3YIIHBIX CMecel
IpU pa3IUYHbIX JaBieHUsX. TpeOyercs ompenenuTh, A0 KaKOro MaKCHMMAalbHOTO HAayalbHOTO
JABJICHHSI MOXHO IOJIaBaTh B COCYJI TOPIOYYIO CMECh, YTOOBI MTOCIIE €€ BOCTIIAMEHEHUS B IIEHTPE
cocyJa JAaBJEHUE B3pbIBA HE MPEBBICUIIO JomycTuMoro aasienus 2,0 MITa.

Tak kak ¢ poCcTOM JaBi€HUs HOpMajbHAas CKOPOCTh MaJaeT, TO C HEKOTOPHIM 3amacoM B
kKadecTBe Sy BeIOMpaem 3HaueHue 0,305 M-c'l, noJtydeHHoe i atMochepHoro nasneHus. s
CTEXMOMETPUUYECKOM MeTaHO-Bo3ayImHou cmecu Mi=(16x0,094+20x0,906) KF-KMOHL'1=26,9
Kr-KMOJIb 5 Ei=7,4; T.=8,7. 3HaueHus (paxTopa TypOyIM3anuy U Ko3(hHUIHEHTa PaCXoaa MOIyT
OBITH IPUHATHI COOTBETCTBEHHO =1 n u=0,8.

Hckomoe 3HadYeHHE HayajIbHOTO JaBJIEHUS B3PbIBA B COCYAE BXOOUT B 3HAUCHUE Ty=P./Pi,
npuueM P,=2,0 MIla B COOTBETCTBUU C YCIOBUAMH 3a7aud. 3alHCAHHOE OTHOCUTEIBHO Ty
KpuTepuaiabHoe cooTHoueHue (159) npuHuMaer Buj

. WJE
n 2% ——,
m e 0’91
a CJICA0BATCIIbHO, MAKCUMAJIBHO JOITYCTUMOC HAYAJIIbHOC JABJICHUC I‘OpIOLIeI\/JI CMCCH B COCYyC

-1 -1
W./E. N
T~ TN =2.0MIIII 8,7—M =0,6 Mlla,
1 09y 09

T. €. He T0JKHO npeBbimath 0,6 MITax.
(BBeneHo gonoanuTeabHo, U3m. Ne 1),

F> =02’
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